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THE EXTENT OF POPULATION EXPOSURE TO ASSESS CLINICAL 

SAFETY  
FOR DRUGS INTENDED FOR LONG-TERM TREATMENT OF  

NON-LIFE-THREATENING CONDITIONS 

ICH Harmonised Tripartite Guideline 

Having reached Step 4 of the ICH Process at the ICH Steering Committee meeting on 
27 October 1994, this guideline is recommended for adoption  

to the three regulatory parties to ICH 

 

The objective of this guideline is to present an accepted set of principles for the safety 
evaluation of drugs intended for the long-term treatment (chronic or repeated 
intermittent use for longer than 6 months) of non-life-threatening diseases. The safety 
evaluation during clinical drug development is expected to characterise and quantify 
the safety profile of a drug over a reasonable duration of time consistent with the 
intended long-term use of the drug. Thus, duration of drug exposure and its 
relationship to both time and magnitude of occurrence of adverse events are 
important considerations in determining the size of the data base necessary to achieve 
such goals. 

For the purpose of this guideline, it is useful to distinguish between clinical data on 
adverse drug events (ADEs) derived from studies of shorter duration of exposure and 
data from studies of longer duration, which frequently are non-concurrently controlled 
studies. It is expected that short-term event rates (cumulative 3-month incidence of 
about 1%) will be well characterised. Events where the rate of occurrence changes 
over a longer period of time may need to be characterised depending on their severity 
and importance to the risk-benefit assessment of the drug. The safety evaluation 
during clinical drug development is not expected to characterise rare adverse events, 
for example, those occurring in less than 1 in 1000 patients. 

The design of the clinical studies can significantly influence the ability to make 
causality judgements about the relationships between the drug and adverse events. A 
placebo-controlled trial allows the adverse event rate in the drug-treated group to be 
compared directly with the background event rate in the patient population being 
studied. Although a study with a positive or active control will allow a comparison of 
adverse event rates to be made between the test drug and the control drug, no direct 
assessment of the background event rate in the population studied can be made. A 
study that has no concurrent control group makes it more difficult to assess the 
causality relationship between adverse events observed and the test drug. 

There was general agreement on the following: 

1. A harmonised regulatory standard is of value for the extent and duration of 
treatment needed to provide the safety data base for drugs intended for long-term 
treatment of non-life-threatening conditions. Although this standard covers many 
indications and drug classes, there are exceptions. 

2. Regulatory standards for the safety evaluation of drugs should be based on 
previous experience with the occurrence and detection of adverse drug events 
(ADEs), statistical considerations of the probability of detecting specified 
frequencies of ADEs, and practical considerations. 
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3. Information about the occurrence of ADEs in relation to duration of treatment for 
different drug classes is incomplete, and further investigations to obtain this 
information would be useful. 

4. Available information suggests that most ADEs first occur, and are most 
frequent, within the first few months of drug treatment. The number of patients 
treated for 6 months at dosage levels intended for clinical use, should be adequate 
to characterise the pattern of ADEs over time. 

To achieve this objective the cohort of exposed subjects should be large enough to 
observe whether more frequently occurring events increase or decrease over time 
as well as to observe delayed events of reasonable frequency (e.g., in the general 
range of 0.5%-5%). Usually 300-600 patients should be adequate. 

5. There is concern that, although they are likely to be uncommon, some ADEs may 
increase in frequency or severity with time or that some serious ADEs may occur 
only after drug treatment for more than 6 months. Therefore, some patients 
should be treated with the drug for 12 months. In the absence of more 
information about the relationship of ADEs to treatment duration, selection of a 
specific number of patients to be followed for 1 year is to a large extent a 
judgement based on the probability of detecting a given ADE frequency level and 
practical considerations. 

100 patients exposed for a minimum of one-year is considered to be acceptable to 
include as part of the safety data base. The data should come from prospective 
studies appropriately designed to provide at least one year exposure at dosage 
levels intended for clinical use. When no serious ADE is observed in a one-year 
exposure period this number of patients can provide reasonable assurance that 
the true cumulative one year incidence is no greater than 3%. 

6. It is anticipated that the total number of individuals treated with the 
investigational drug, including short-term exposure, will be about 1500. Japan 
currently accepts 500-1500 patients: the potential for a smaller number of 
patients is due to the post-marketing surveillance requirement, the actual 
number for a specific drug being determined by the information available on the 
drug and drug class. 

7. There are a number of circumstances where the harmonised general standards for 
the clinical safety evaluation may not be applicable. Reasons for, and examples of, 
these exceptions are listed below. It is expected that additional examples may 
arise. It should also be recognised that the clinical data base required for efficacy 
testing may be occasionally larger or may require longer patient observation than 
that required by this guideline. 

Exceptions: 
a. Instances where there is concern that the drug will cause late developing 

ADEs, or cause ADEs that increase in severity or frequency over time, would 
require a larger and/or longer-term safety data base. The concern could arise 
from: 

(1)  data from animal studies; 
(2) clinical information from other agents with related chemical structures or 

from a related pharmacologic class; 
(3) pharmacokinetic or pharmacodynamic properties known to be associated 

with such ADEs. 
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b. Situations in which there is a need to quantitate the occurrence rate of an 
expected specific low-frequency ADE will require a greater long-term data 
base. Examples would include situations where a specific serious ADE has 
been identified in similar drugs or where a serious event that could represent 
an alert event is observed in early clinical trials. 

c. Larger safety data bases may be needed to make risk/benefit decisions in 
situations where the benefit from the drug is either (1) small (e.g., 
symptomatic improvement in less serious medical conditions) or (2) will be 
experienced by only a fraction of the treated patients (e.g., certain preventive 
therapies administered to healthy populations) or (3) is of uncertain 
magnitude (e.g., efficacy determination on a surrogate endpoint). 

d. In situations where there is concern that a drug may add to an already 
significant background rate of morbidity or mortality, clinical trials may need 
to be designed with a sufficient number of patients to provide adequate 
statistical power to detect prespecified increases over the baseline morbidity 
or mortality. 

e. In some cases, a smaller number of patients may be acceptable, for example, 
where the intended treatment population is small. 

8. Filing for approval will usually be possible based on the data from patients 
treated through 6 months. Data on patients treated through 12 months must be 
submitted as soon as available and prior to approval in the United States and 
Japan but may be submitted after approval in the E.C.. In the U.S. the initial 
submission for those drugs designated as priority drugs must include the 12-
months patient data. 
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CLINICAL SAFETY DATA MANAGEMENT: 
DEFINITIONS AND STANDARDS FOR EXPEDITED REPORTING 

ICH Harmonised Tripartite Guideline 

Having reached Step 4 of the ICH Process at the ICH Steering Committee meeting on 
27 October 1994, this guideline is recommended for adoption  

to the three regulatory parties to ICH 
 

I. INTRODUCTION 
It is important to harmonise the way to gather and, if necessary, to take action on 
important clinical safety information arising during clinical development. Thus, 
agreed definitions and terminology, as well as procedures, will ensure uniform 
Good Clinical Practice standards in this area.  The initiatives already undertaken 
for marketed medicines through the CIOMS-1 and CIOMS-2 Working Groups on 
expedited (alert) reports and periodic safety update reporting, respectively, are 
important precedents and models.  However, there are special circumstances 
involving medicinal products under development, especially in the early stages 
and before any marketing experience is available. Conversely, it must be 
recognised that a medicinal product will be under various stages of development 
and/or marketing in different countries, and safety data from marketing 
experience will ordinarily be of interest to regulators in countries where the 
medicinal product is still under investigational-only (Phase 1, 2, or 3) status.  For 
this reason, it is both practical and well-advised to regard pre-marketing and 
post-marketing clinical safety reporting concepts and practices as 
interdependent, while recognising that responsibility for clinical safety within 
regulatory bodies and companies may reside with different departments, 
depending on the status of the product (investigational vs. marketed).   

There are two issues within the broad subject of clinical safety data management 
that are appropriate for harmonisation at this time: 

(1) the development of standard definitions and terminology for key aspects of 
clinical safety reporting, and 

(2)  the appropriate mechanism for handling expedited (rapid) reporting, in the 
investigational  (i.e.,  pre-approval) phase. 

The provisions of this guideline should be used in conjunction with other ICH 
Good Clinical Practice guidelines. 

II. DEFINITIONS AND TERMINOLOGY ASSOCIATED WITH CLINICAL 
SAFETY EXPERIENCE 

A. Basic Terms 
Definitions for the terms adverse event (or experience), adverse reaction, and 
unexpected adverse reaction have previously been agreed to by consensus of the 
more than 30 Collaborating Centres of the WHO International Drug Monitoring 
Centre (Uppsala, Sweden).  [Edwards, I.R., et al, Harmonisation in 
Pharmacovigilance.  Drug Safety 10(2): 93-102, 1994.]  Although those definitions 
can pertain to situations involving clinical investigations, some minor 
modifications are necessary, especially to accommodate the pre-approval, 
development environment.  
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The following definitions, with input from the WHO Collaborative Centre, have 
been agreed: 

1. Adverse Event (or Adverse Experience) 
Any untoward medical occurrence in a patient or clinical investigation 
subject administered a pharmaceutical product and which does not 
necessarily have to have a causal relationship with this treatment. 

An adverse event (AE) can therefore be any unfavourable and unintended sign 
(including an abnormal laboratory finding, for example), symptom, or disease 
temporally associated with the use of a medicinal product, whether or not 
considered related to the medicinal product. 

2. Adverse Drug Reaction (ADR) 
In the pre-approval clinical experience with a new medicinal product or its new 
usages, particularly as the therapeutic dose(s) may not be established: 

all noxious and unintended responses to a medicinal product related to 
any dose should be considered adverse drug reactions. 

The phrase "responses to a medicinal products" means that a causal relationship 
between a medicinal product and an adverse event is at least a reasonable 
possibility, i.e., the relationship cannot be ruled out. 

Regarding marketed medicinal products, a well-accepted definition of an adverse 
drug reaction in the post-marketing setting is found in WHO Technical Report 
498 [1972] and reads as follows: 

A response to a drug which is noxious and unintended and which occurs 
at doses normally used in man for prophylaxis, diagnosis, or therapy of 
disease or for modification of physiological function.   

The old term "side effect" has been used in various ways in the past,  usually to 
describe negative (unfavourable) effects, but also positive (favourable) effects.  It 
is recommended that this term no longer be used and particularly should not be 
regarded as synonymous with adverse event or adverse reaction.  

3. Unexpected Adverse Drug Reaction 
An adverse reaction, the nature or severity of which is not consistent with 
the applicable product information (e.g., Investigator's Brochure for an 
unapproved investigational medicinal product).  (See section III.C.) 

B. Serious Adverse Event or Adverse Drug Reaction 
During clinical investigations, adverse events may occur which, if suspected to be 
medicinal product-related (adverse drug reactions), might be significant enough 
to lead to important changes in the way the medicinal product is developed (e.g., 
change in dose, population, needed monitoring, consent forms).  This is 
particularly true for reactions which, in their most severe forms, threaten life or 
function.  Such reactions should be reported promptly to regulators.   
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Therefore, special medical or administrative criteria are needed to define 
reactions that, either due to their nature ("serious") or due to the significant, 
unexpected information they provide, justify expedited reporting. 

To ensure no confusion or misunderstanding of the difference between the terms 
"serious" and "severe," which are not synonymous, the following note of 
clarification is provided: 

The term "severe" is often used to describe the intensity (severity) of a 
specific event (as in mild, moderate, or severe myocardial infarction); the 
event itself, however, may be of relatively minor medical significance (such 
as severe headache).  This is not the same as "serious," which is based on 
patient/event outcome or action criteria usually associated with events that 
pose a threat to a patient's life or functioning.  Seriousness  (not severity) 
serves as a guide for defining regulatory reporting obligations.   

After reviewing the various regulatory and other definitions in use or under 
discussion elsewhere, the following definition is believed to encompass the spirit 
and meaning of them all: 

A serious adverse event (experience) or reaction is any untoward medical 
occurrence that at any dose: 

* results in death, 

* is life-threatening, 

NOTE: The term "life-threatening" in the definition of "serious" refers to an 
event in which the patient was at risk of death at the time of the event; it 
does not refer to an event which hypothetically might have caused death if it 
were more severe. 

* requires inpatient hospitalisation or prolongation of existing 
hospitalisation, 

* results in persistent or significant disability/incapacity, or 

* is a congenital anomaly/birth defect. 

Medical and scientific judgement should be exercised in deciding whether 
expedited reporting is appropriate in other situations, such as important medical 
events that may not be immediately life-threatening or result in death or 
hospitalisation but may jeopardise the patient or may require intervention to 
prevent one of the other outcomes listed in the definition above.  These should 
also usually be considered serious. 

Examples of such events are intensive treatment in an emergency room or at 
home for allergic bronchospasm; blood dyscrasias or convulsions that do not 
result in hospitalisation; or development of drug dependency or drug abuse.   

C. Expectedness of an Adverse Drug Reaction 
The purpose of expedited reporting is to make regulators, investigators, and 
other appropriate people aware of new, important information on serious 
reactions.  Therefore, such reporting will generally involve events previously 
unobserved or undocumented, and a guideline is needed on how to define an 
event as "unexpected" or "expected" (expected/unexpected from the perspective of 
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previously observed, not on the basis of what might be anticipated from the 
pharmacological properties of a medicinal product).  

As stated in the definition (II.A.3.), an "unexpected" adverse reaction is one, the 
nature or severity of which is not consistent with information in the relevant 
source document(s).  Until source documents are amended, expedited reporting is 
required for additional occurrences of the reaction. 

The following documents or circumstances will be used to determine whether an 
adverse event/reaction is expected:  

1. For a medicinal product not yet approved for marketing in a country, a 
company's Investigator's Brochure will serve as the source document in that 
country.  (See section III.F. and ICH Guideline for the Investigator's 
Brochure.) 

2. Reports which add significant information on specificity or severity of a 
known, already documented serious ADR constitute unexpected events.  For 
example, an event more specific or more severe than described in the 
Investigator's Brochure would be considered "unexpected".  Specific examples 
would be (a) acute renal failure as a labeled ADR with a subsequent new 
report of interstitial nephritis and (b) hepatitis with a first report of 
fulminant hepatitis. 

III. STANDARDS FOR EXPEDITED REPORTING 

A. What Should be Reported? 

1. Single Cases of Serious, Unexpected ADRs 
All adverse drug reactions (ADRs) that are both serious and unexpected are 
subject to expedited reporting.  This applies to reports from spontaneous sources 
and from any type of clinical or epidemiological investigation, independent of 
design or purpose.  It also applies to cases not reported directly to a sponsor or 
manufacturer (for example, those found in regulatory authority-generated ADR 
registries or in publications).  The source of a report (investigation, spontaneous, 
other) should always be specified.  

Expedited reporting of reactions which are serious but expected will ordinarily be 
inappropriate.  Expedited reporting is also inappropriate for serious events from 
clinical investigations that are considered not related to study product, whether 
the event is expected or not.  Similarly, non-serious adverse reactions, whether 
expected or not, will ordinarily not be subject to expedited reporting. 

Information obtained by a sponsor or manufacturer on serious, unexpected 
reports from any source should be submitted on an expedited basis to appropriate 
regulatory authorities if the minimum criteria for expedited reporting can be 
met.  See section III.B. 

Causality assessment is required for clinical investigation cases.  All cases judged 
by either the reporting health care professional or the sponsor as having a 
reasonable suspected causal relationship to the medicinal product qualify as 
ADRs.  For purposes of reporting, adverse event reports associated with 
marketed drugs (spontaneous reports) usually imply causality.   
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Many terms and scales are in use to describe the degree of causality 
(attributability) between a medicinal product and an event, such as certainly, 
definitely, probably, possibly or likely related or not related.  Phrases such as 
"plausible relationship," "suspected causality," or "causal relationship cannot be 
ruled out" are also invoked to describe cause and effect.  However, there is 
currently no standard international nomenclature.  The expression "reasonable 
causal relationship" is meant to convey in general that there are facts (evidence) 
or arguments to suggest a causal relationship. 

2. Other Observations 
There are situations in addition to single case reports of "serious" adverse events 
or reactions that may necessitate rapid communication to regulatory authorities; 
appropriate medical and scientific judgement should be applied for each 
situation.  In general, information that might materially influence the benefit-
risk assessment of a medicinal product or that would be sufficient to consider 
changes in medicinal product administration or in the overall conduct of a clinical 
investigation represents such situations.  Examples include: 

a. For an "expected," serious ADR, an increase in the rate of occurrence which is 
judged to be clinically important. 

b. A significant hazard to the patient population, such as lack of efficacy with a 
medicinal product used in treating life-threatening disease. 

c. A major safety finding from a newly completed animal study (such as 
carcinogenicity). 

B. Reporting Time Frames 

1. Fatal or Life-Threatening Unexpected ADRs 
Certain ADRs may be sufficiently alarming so as to require very rapid 
notification to regulators in countries where the medicinal product or indication, 
formulation, or population for the medicinal product are still not approved for 
marketing, because such reports may lead to consideration of suspension of, or 
other limitations to, a clinical investigations program.  Fatal or life-threatening, 
unexpected ADRs occurring in clinical investigations qualify for very rapid 
reporting.  Regulatory agencies should be notified (e.g., by telephone, facsimile 
transmission, or in writing) as soon as possible but no later than 7 calendar days 
after first knowledge by the sponsor that a case qualifies, followed by as complete 
a report as possible within 8 additional calendar days.  This report must include 
an assessment of the importance and implication of the findings, including 
relevant previous experience with the same or similar medicinal products.   

2. All Other Serious, Unexpected ADRs  
Serious, unexpected reactions (ADRs) that are not fatal or life-threatening must 
be filed as soon as possible but no later than 15 calendar days after first 
knowledge by the sponsor that the case meets the minimum criteria for expedited 
reporting.   
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3. Minimum criteria for reporting 
Information for final description and evaluation of a case report may not be 
available within the required time frames for reporting outlined above. 
Nevertheless, for regulatory purposes, initial reports should be submitted within 
the prescribed time as long as the following minimum criteria are met:  an 
identifiable patient; a suspect medicinal product; an identifiable reporting source; 
and an event or outcome that can be identified as serious and unexpected, and for 
which, in clinical investigation cases, there is a reasonable suspected causal 
relationship.  Follow-up information should be actively sought and submitted as 
it becomes available. 

C. How to Report 
The CIOMS-I form has been a widely accepted standard for expedited adverse 
event reporting.  However, no matter what the form or format used, it is 
important that certain basic information/data elements, when available, be 
included with any expedited report, whether in a tabular or narrative 
presentation.  The listing in Attachment 1 addresses those data elements 
regarded as desirable; if all are not available at the time of expedited reporting, 
efforts should be made to obtain them. (See section III.B.) 

All reports must be sent to those regulators or other official parties requiring 
them (as appropriate for the local situation) in countries where the drug is under 
development. 

D. Managing Blinded Therapy Cases 
When the sponsor and investigator are blinded to individual patient treatment 
(as in a double-blind study), the occurrence of a serious event requires a decision 
on whether to open (break) the code for the specific patient.  If the investigator 
breaks the blind, then it is assumed the sponsor will also know the assigned 
treatment for that patient.  Although it is advantageous to retain the blind for all 
patients prior to final study analysis, when a serious adverse reaction is judged 
reportable on an expedited basis, it is recommended that the blind be broken only 
for that specific patient by the sponsor even if the investigator has not broken the 
blind.  It is also recommended that, when possible and appropriate, the blind be 
maintained for those persons, such as biometrics personnel, responsible for 
analysis and interpretation of results at the study's conclusion. 

There are several disadvantages to maintaining the blind under the 
circumstances described which outweigh the advantages.  By retaining the blind, 
placebo and comparator (usually a marketed product) cases are filed 
unnecessarily. When the blind is eventually opened, which may be many weeks 
or months after reporting to regulators, it must be ensured that company and 
regulatory data bases are revised.  If the event is serious, new, and possibly 
related to the medicinal product, then if the Investigator's Brochure is updated, 
notifying relevant parties of the new information in a blinded fashion is 
inappropriate and possibly misleading.  Moreover, breaking the blind for a single 
patient usually has little or no significant implications for the conduct of the 
clinical investigation or on the analysis of the final clinical investigation data.   

However, when a fatal or other "serious" outcome is the primary efficacy endpoint 
in a clinical investigation, the integrity of the clinical investigation may be 
compromised if the blind is broken.  Under these and similar circumstances, it 
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may be appropriate to reach agreement with regulatory authorities in advance 
concerning serious events that would be treated as disease-related and not 
subject to routine expedited reporting. 

E. Miscellaneous Issues 

1. Reactions Associated with Active Comparator or Placebo Treatment 
It is the sponsor's responsibility to decide whether active comparator drug 
reactions should be reported to the other manufacturer and/or directly to 
appropriate regulatory agencies.  Sponsors must report such events to either the 
manufacturer of the active control or to appropriate regulatory agencies.  Events 
associated with placebo will usually not satisfy the criteria for an ADR and, 
therefore, for expedited reporting. 

2. Products with More than one Presentation or Use 
To avoid ambiguities and uncertainties, an ADR that qualifies for expedited 
reporting with one presentation of a product (e.g., a dosage form, formulation, 
delivery system) or product use (e.g., for an indication or population), should be 
reported or referenced to regulatory filings across other product presentations 
and uses. 
It is not uncommon that more than one dosage form, formulation, or delivery 
system (oral, IM, IV, topical, etc.) of the pharmacologically active compound(s) is 
under study or marketed; for these different presentations there may be some 
marked differences in the clinical safety profile.  The same may apply for a given 
product used in different indications or populations (single dose vs. chronic 
administration, for example).  Thus, "expectedness" may be product or product-
use specific, and separate Investigator's Brochures may be used accordingly. 
However, such documents are expected to cover ADR information that applies to 
all affected product presentations and uses.  When relevant, separate discussions 
of pertinent product-specific or use-specific safety information will also be 
included. 
It is recommended that any adverse drug reactions that qualify for expedited 
reporting observed with one product dosage form or use be cross referenced to 
regulatory records for all other dosage forms and uses for that product.  This may 
result in a certain amount of overreporting or unnecessary reporting in obvious 
situations (for example, a report of phlebitis on IV injection sent to authorities in 
a country where only an oral dosage form is studied or marketed).  However, 
underreporting is completely avoided. 

3. Post-study Events 
Although such information is not routinely sought or collected by the sponsor, 
serious adverse events that occurred after the patient had completed a clinical 
study (including any protocol-required post-treatment follow-up) will possibly be 
reported by an investigator to the sponsor.  Such cases should be regarded for 
expedited reporting purposes as though they were study reports.  Therefore, a 
causality assessment and determination of expectedness are needed for a decision 
on whether or not expedited reporting is required.  

7 



Clinical Safety Data Management 

F. INFORMING INVESTIGATORS AND ETHICS COMMITTEES/ 
INSTITUTIONAL REVIEW BOARDS OF NEW SAFETY INFORMATION 
International standards regarding such communication are discussed within the 
ICH GCP Guidelines, including the addendum on "Guideline for the 
Investigator's Brochure."  In general, the sponsor of a study should amend the 
Investigator's Brochure as needed, and in accord with any local regulatory 
requirements, so as to keep the description of safety information updated. 
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Attachment 1 

KEY DATA ELEMENTS FOR INCLUSION IN EXPEDITED 
REPORTS OF SERIOUS ADVERSE DRUG REACTIONS 

 

The following list of items has its foundation in several established precedents, 
including those of CIOMS-I, the WHO International Drug Monitoring Centre, and 
various regulatory authority forms and guidelines.  Some items may not be relevant 
depending on the circumstances.  The minimum information required for expedited 
reporting purposes is: an identifiable patient, the name of a suspect medicinal 
product, an identifiable reporting source, and an event or outcome that can be 
identified as serious and unexpected and for which, in clinical investigation cases, 
there is a reasonable suspected causal relationship.  Attempts should be made to 
obtain follow-up information on as many other listed items pertinent to the case. 

1. Patient Details 
Initials 
Other relevant identifier (clinical investigation number, for example) 
Gender 
Age and/or date of birth 
Weight 
Height 

2. Suspected Medicinal Product(s) 
Brand name as reported 
International Non-Proprietary Name (INN) 
Batch number 
Indication(s) for which suspect medicinal product was prescribed or tested 
Dosage form and strength 
Daily dose and regimen (specify units - e.g., mg, ml, mg/kg) 
Route of administration 
Starting date and time of day 
Stopping date and time, or duration of treatment 

3. Other Treatment(s) 
For concomitant medicinal products (including non-prescription/OTC medicinal 
products) and non-medicinal product therapies, provide the same information as 
for the suspected product.  
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4. Details of Suspected Adverse Drug Reaction(s) 
Full description of reaction(s) including body site and severity, as well as the 
criterion (or criteria) for regarding the report as serious should be given.  In 
addition to a description of the reported signs and symptoms, whenever possible, 
attempts should be made to establish a specific diagnosis for the reaction. 

Start date (and time) of onset of reaction 
Stop date (and time) or duration of reaction 
Dechallenge and rechallenge information 
Setting (e.g., hospital, out-patient clinic, home, nursing home) 

Outcome:  information on recovery and any sequelae; what specific tests and/or 
treatment may have been required and their results; for a fatal outcome, cause of 
death and a comment on its possible relationship to the suspected reaction should 
be provided.  Any autopsy or other post-mortem findings (including a coroner's 
report) should also be provided when available.  Other information: anything 
relevant to facilitate assessment of the case, such as medical history including 
allergy, drug or alcohol abuse; family history; findings from special 
investigations. 

5. Details on Reporter of Event (Suspected ADR) 
Name 
Address 
Telephone number 
Profession (speciality) 

6. Administrative and Sponsor/Company Details 
Source of report: was it spontaneous, from a clinical investigation (provide 
details), from the literature (provide copy), other? 

Date event report was first received by sponsor/manufacturer 

Country in which event occurred 

Type of report filed to authorities: initial or follow-up (first, second, etc.) 

Name and address of sponsor/manufacturer/company 

Name, address, telephone number, and FAX number of contact person in 
reporting company or institution 

Identifying regulatory code or number for marketing authorisation dossier or 
clinical investigation process for the suspected product (for example IND or CTX 
number, NDA number) 

Sponsor/manufacturer's identification number for the case (this number must be 
the same for the initial and follow-up reports on the same case). 
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MAINTENANCE OF THE ICH GUIDELINE ON 
CLINICAL SAFETY DATA MANAGEMENT : 
DATA ELEMENTS FOR TRANSMISSION OF  

INDIVIDUAL CASE SAFETY REPORTS 
 
 

PREAMBLE 
This revision provides additional information and clarification as well as some 
modifications of the E2B step 4 document signed off on July 17, 1997. It incorporates 
adjustments based on the successful pilot projects being conducted in the three 
regions. It is recommended that the reader reviews this document as well as the M2 
ICSR Message Specification document version 2.3. A new attachment 3 provides 
examples of the use of ICSR identifiers. 

1. INTRODUCTION 

1.1 Scope of this guideline 
The objectives of the working group are to standardize the data elements for 
transmission of individual case safety reports by identifying, and where necessary or 
advisable, by defining the data elements for the transmission of all types of individual 
case safety reports, regardless of source and destination.  This includes case safety 
reports for both pre and post approval periods and covers both adverse drug reaction 
and adverse event reports.  It is not intended that this format should be used for cases 
in the integrated safety summary of a marketing license application dossier.  For 
adverse reactions encountered in clinical trials, this format should be used only for 
those subject to expedited reporting.  The scope of this topic does not encompass the 
definition of database structures, the design of a paper report form, quality 
control/quality assurance aspects, or technical security issues. 

1.2 Background 
Because of national and international agreements, rules, and regulations, individual 
case safety reports of adverse drug reactions and adverse events need to be 
transmitted (e.g., US 21CFR314.80): 

− from identified reporting sources to regulatory authorities and 
pharmaceutical companies; 

− between regulatory authorities; 
− between pharmaceutical companies and regulatory authorities; 
− within authorities or pharmaceutical companies; 
− from clinical investigators, via the sponsor, to ethics committees; 
− from authorities to the World Health Organization (WHO) Collaborating 

Center for International Drug Monitoring. 
The transmission of such individual case safety reports currently relies on paper-
based formats (e.g., yellow cards, CIOMS forms, MedWatch, …) or electronic media 
(e.g. within pharmaceutical companies, or with WHO), usually by on-line access, tape 
or file transfer. 
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Considering the large number of potential participants in a world-wide exchange of 
information, there is a need for an electronic format capable of accommodating direct 
database to database transmission using message transfers. 
Successful electronic transmission of information relies on the definition of common 
data elements, provided in this document, and standard transmission procedures to 
be specified by the ICH Electronic Standards for the Transfer of Regulatory 
Information (ESTRI) Expert Working Group (M2). 
This document has taken into account the documents provided by ICH sponsors, the 
ENS-CARE Single Case Format, EuroSCaPE format, and the CIOMS IA proposal, 
and comments received following the circulation of these papers. 

1.3 Notes on format of this document 
Section 2 and its subsections designated A and B contain notes that are directed 
toward clarifying the nature of the data that should be provided.  In addition, there 
are notes to assist in defining the format that should be used to transmit the data. In 
order to distinguish between these notes, the user guidances are presented in standard 
type of a slightly smaller font. 
If a data element has a limited set of choices, they are presented in bold Italic type.  
The standard allows for this information to be transmitted in encoded format. 

1.4 Definition of data elements 
The format for individual case safety reports includes provisions for transmitting all 
the relevant data elements useful to assess an individual adverse drug reaction or 
adverse event report. The data elements are sufficiently comprehensive to cover 
complex reports from most sources, different data sets, and transmission situations or 
requirements; therefore, not every data element will be available for every 
transmission.  In many, if not most instances, a substantial number of the data 
elements will not be known and therefore not included in the transmission.  Where it 
was deemed important, provisions for unknown/not applicable were included (e.g., 
outcome, route of administration).  However, since the transmission is intended to be 
electronic, it was thought to be unnecessary to include provisions to assign values of 
unknown for all data elements.  Different ways of including the same data have been 
provided to cope with differing information contents: e.g., age information can be sent 
as date of birth and date of reaction/event, age at the time of reaction/event, or patient 
age group according to the available information (see section B.1.2 and the respective 
user guidance). In this example, age should be provided by the most precise available 
data element rather than including multiple elements of redundant data. 
Structured data are strongly recommended in electronic transmission and provisions 
for including information in this way have been made.  However, structuring of the 
data also implies the use of controlled vocabularies, which are not yet available for 
some data elements.  Electronic transmission of individual case safety reports should 
be implemented with MedDRA where applicable.  When MedDRA terms are used the 
version number should be provided.  MedDRA terms should be provided as either text 
or code according to the regional preferences, until January 2003 when codes will be 
used in all regions.  In certain instances, there are provisions for the transmission of 
some free text items, including a full text case summary narrative.  The transmission 
of other unstructured data, such as full clinical records or images is outside the scope 
of this guideline. 

1.5 Minimum information 
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The minimum information for the transmission of a report should include at least one 
identifiable patient (section B.1), one identifiable reporter (section A.2), one 
reaction/event (section B.2), and one suspect drug (section B.4).  Because it is often 
difficult to obtain all the information, any one of several data elements is considered 
sufficient to define an identifiable patient (e.g., initials, age, sex) or an identifiable 
reporter (e.g., initials, address, qualification).  It is also recognized that the patient 
and the reporter can be the same individual and still fulfill the minimum reporting 
criteria. 
In addition, to properly process the report, the following administrative information 
should be provided: the sender’s (case) safety report unique identifier (A.1.0.1), the 
date of receipt of the most recent information (A.1.7), the worldwide unique case 
identification number (A.1.10) and the sender identifier (A.3.1.2). 

2. GUIDELINE: CONTENT OF THE DATA ELEMENTS 
The message content contains header information followed by E2B Data Elements. 
See the M2 ICSR Message Specification for information about the header. 
The data elements are divided into sections pertaining to: 
A: Administrative and Identification Information 
 A.1 - Identification of the case safety report 
 A.2 - Primary source(s) of information 
 A.3 - Information on sender and receiver of case safety report 
B: Information on the Case: 
 B.1 - Patient characteristics 
 B.2 - Reaction(s)/event(s) 
 B.3 - Results of tests and procedures relevant to the investigation of the patient 
 B.4 - Drug(s) information 
 B.5 - Narrative case summary and further information 

A. ADMINISTRATIVE AND IDENTIFICATION INFORMATION 

A.1 Identification of the case safety report 

A.1.0.1 Sender’s (case) safety report unique identifier 
User Guidance: 

This identifier should remain constant in subsequent transmissions of the case by the same 
sender.  Retransmitters should replace this value with their own unique identifier.  The value 
should be a concatenation of “country code-company or regulator name-report number”.  
Country code is the country of the primary source of the report (A.1.1).  The company or 
regulator name is an internationally unique abbreviation or code for the sender’s organisation. 
The report number is the organisation’s international case number. Each component is 
separated from the other by a hyphen. For example a report transmitted by a company to a 
regulatory authority concerning a case from France would populate A.1.0.1 with “FR-
companyname-12345” where 12345 is a company’s unique case report number.  

A.1.1 Identification of the country of the primary source 
User Guidance: 



Data Elements for Transmission of Individual Case Safety Reports 

4 

Generally, this item would be the only country provided.  Provisions have been made to include other 
countries for unusual cases concerning foreign travel and sources of manufactured material (A.1.2 and 
B.4.k.2.3).  See the companion document for appropriate country codes. 

A.1.2 Identification of the country where the reaction/event occurred 
User Guidance: 

For example, this should be the country where the reaction was detected while the patient was traveling, 
but the report was made by a health professional on the patient’s return. 

A.1.3 Date of this transmission 
User Guidance: 

A full precision date should be used (i.e., day, month, year) 

A.1.4 Type of report 
- Spontaneous report 

- Report from study 

- Other 

- Not available to sender (unknown)  
User Guidance: 

A separate category for the designation of a literature source is covered in item A.2.2 and is not 
duplicated in this section which is intended to capture the type of report.  If the case in the literature 
arises from spontaneous observations, “type of report” should be Spontaneous report.  If the case arises 
from a study, “type of report” should be Report from study.  If it is unclear from the literature report 
whether or not the case(s) cited are spontaneous observations or arise from a study, then this item should 
be Other. 

Differentiation between types of studies (e.g. clinical trials or others should be given in section A.2.3.3). 

The Not available to sender option allows for the transmission of information by a secondary sender 
(e.g., regulatory authority) where the initial sender did not specify the type of report; it differs from 
Other which indicates the sender knows the type of report but cannot fit it into the categories provided.  

A.1.5 Seriousness 

A.1.5.1. Serious 
-Yes/no 

A.1.5.2. Seriousness criteria (more than one can be chosen) 
− Results in death 

− Is life-threatening 

− Requires inpatient hospitalization or prolongation of existing 
hospitalization 

− Results in persistent or significant disability/incapacity  (as per 
reporter's opinion) 

− Is a congenital anomaly/birth defect 

− Other medically important condition  
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User Guidance: 

The terms life-threatening and other medically important condition are defined in the 
ICH E2A guideline.  All the criteria apply to the case as a whole and should not be confused 
with the outcome(s) of individual reactions(s)/event(s) that are provided in section B.2.i.8. In 
addition section B.2.i.3 can be used to identify the seriousness of each reaction/event in 
accordance with the user guidance of the item. 

A.1.6 Date report was first received from source 
User Guidance: 

For senders dealing with initial information, this should always be the date the information was received 
from the primary source.  When retransmitting information received from another regulatory agency or 
another company or any other secondary source, A.1.6 is the date the retransmitter first received the 
information.  

A full precision date should be used (i.e., day, month, year). 

A.1.7 Date of receipt of the most recent information for this report 
User Guidance: 

Because reports are sent at different times to multiple receivers, the initial/follow up status is dependent 
upon the receiver.  For this reason an item to capture follow-up status is not included.  However, the date 
of receipt of the most recent information taken together with the “sender identifier” (A.3.1.2) and 
“sender’s (case) report unique identifier” (A.1.0.1) provide a mechanism for each receiver to identify 
whether the report being transmitted is an initial or follow-up report.  For this reason these items are 
considered critical for each transmission. 

A full precision date should be used (i.e., day, month, year). 

A.1.8 Additional available documents held by sender 

A.1.8.1 Are additional documents available? 
- yes/no 

A.1.8.2 List of documents held by sender 
User Guidance: 

The documents received from the primary source (e.g., clinical records, hospital records, 
autopsy reports) should be listed.  It is recognized that these documents may not be obtainable 
in many instances. 

A.1.9 Does this case fulfill the local criteria for an expedited report? 
- yes/no 

User Guidance: 

The definition of expedited is dependent upon the local regulatory requirements.  This item should be 
used by the sender to indicate if the case fufills the local expedited requirements.  When the countries of 
origin and destination of the transmission differ, the receiver should be aware that the information might 
not be applicable to their regulatory requirements. 

A.1.10 Worldwide unique case identification number. 
User Guidance:  

Only A.1.10.1 or A.1.10.2 should be used.  No case should ever have more than one of these items 
completed.  The contents of whichever item is used should remain unchanged for any transmissions 
subsequent to the original transmission. When a regulator is the initial sender A.1.10.1 should be used. 
When an entity other than a regulator is the initial sender, A.1.10.2 should be used. When a sender has 
not previously received a valid E2B/M2 report electronically, the identifiers (content and format) in 
A.1.0.1 and A.1.10.1 or A.1.10.2 should be identical.  Retransmitters should use their own sender’s (case) 
safety report unique identifier (A.1.0.1), but not change A.1.10.1 or A.1.10.2. See examples in attachment 
3. 
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A.1.10.1 Regulatory authority’s case report number 

A.1.10.2 Other sender’s case report number 

A.1.11 Other case identifiers in previous transmissions 
-yes  

User Guidance: 

This item should be completed only if the answer is yes. 

A.1.11.1 Source(s) of the case identifier (e.g., name of the company, 
name of regulatory agency)  

User Guidance: 

This repeatable item should be used in conjunction with A.1.11.2 to provide all other case 
identifiers electronically transmitted, perhaps by multiple other senders.  If the case has been 
received from another sender all other case identifiers included in A.1.11.1 and A.1.11.2 should 
be present. In addition the identifier of the previous sender (A.1.0.1) should be included here by 
the retransmitter.  See examples in attachment 3. 

A.1.11.2 Case identifier(s) 

A.1.12 Identification number of the report which is linked to this report 
(repeat as necessary) 

User Guidance: 

This section should be used to identify reports or cases that warrant being evaluated together. This 
includes, but is not limited to, a mother-child pair where both had reactions/events, siblings with 
common exposure, several reports involving the same patient (e.g., a report sent via paper without a 
valid E2B/M2 electronic report identifier), several similar reports from same reporter (cluster). This item 
can also be used when a sender decides to create two or more ICSRs to provide individualised 
information on two or more suspect drugs in a single case (see B.2.i.7 and B.4.k.13).  See examples in 
attachment 3. 

A.1.13 Report nullification 
-yes 

User Guidance: 

This item should be used to indicate that a previously transmitted report should be considered 
completely void (nullified), for example when the whole case was found to be erroneous.  It is essential to 
use the same case report number previously submitted. 

A.1.13.1 Reason for nullification 

A.1.14 Was the case medically confirmed, if not initially from a health 
professional? 

-yes/no 

User Guidance: 

This section should be completed if the primary source of information was a lawyer, consumer, or other 
non-health professional.  It is important because of regional differences in regulations concerning lay 
reports. 

A.2 Primary source(s) of information 
The primary source(s) of the information is a person who reports the facts. This 
should be distinguished from senders (secondary sources) who are transmitting the 
information, (e.g., industry to regulatory authority). 
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Any or all of the three subsections (A.2.1, A.2.2., A.2.3) can be used. In the case of a 
published study or published individual case, the reporter would be the investigator 
or first author, and details on publication and trial type should also be provided. 

A.2.1 Primary source(s) (repeat as necessary) 

A.2.1.1 Reporter identifier (name or initials) 
User Guidance: 

The identification of the reporter may be prohibited by certain national confidentiality laws or 
directives.  The information should be provided when it is in conformance with the regional 
confidentiality requirements and this guidance applies to all the subsections of A.2.1.  
Notwithstanding the above, at least one subsection should be completed to ensure there is an 
identifiable reporter.  If only the name of the reporter is known and providing this name is 
prohibited because of confidentiality requirements, initials can be used. 

A.2.1.2 Reporter’s address 
User Guidance: 

See the companion document for format specifications. 

A.2.1.3 Country 
User Guidance: 

See the companion document for format specifications. 

A.2.1.4 Qualification 
− Physician 

− Pharmacist 

− Other health professional 

− Lawyer 

− Consumer or other non health professional 

User Guidance: 

In some regions, consumer and lawyer reports should be transmitted only when there is 
medical confirmation. 

A.2.2 Literature reference(s) 
User Guidance: 

References are provided in the Vancouver Convention (known as "Vancouver style") as developed by the 
International Committee of Medical Journal Editors.  The standard format as well as those for special 
situations can be found in the following reference which is in the Vancouver style. International 
Committee of Medical Journal Editors. Uniform requirements for manuscripts submitted to biomedical 
journals. N Engl J Med 1997; 336:309-15. 

A.2.3 Study identification  

A.2.3.1 Study name 

A.2.3.2 Sponsor study number 
User Guidance: 

This section would be completed only if the sender is the study sponsor or has been informed of 
the study number by the sponsor. 
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A.2.3.3 Study type in which the reaction(s)/event(s) were observed 
− Clinical trials 

− Individual patient use; (e.g.”compassionate use” or named patient 
basis) 

− Other studies (e.g., pharmacoepidemiology, pharmacoeconomics, intensive 
monitoring, PMS, etc.) 

A.3 Information on sender and receiver of case safety report 

A.3.1 Sender  

A.3.1.1 Type  
− Pharmaceutical company 

− Regulatory authority 

− Health professional 

− Regional pharmacovigilance center 

− WHO collaborating center for international drug monitoring 

− Other (e.g. distributor, study sponsor, or contract research organization) 
User Guidance: 

In this context, a pharmaceutical company includes biotechnology companies and other 
manufacturers required to submit individual case safety reports. 

A.3.1.2 Sender identifier  
User Guidance: 

Identifies the sender, (e.g., company name or regulatory authority name).  This item should 
always be completed. 

A.3.1.3 Person responsible for sending the report 
User Guidance: 

Name of person in the company or agency who is responsible for the authorization of report 
dissemination.  This would usually be the same person who signs the covering memo for paper 
submissions.  The inclusion of the name of this person in the transmission may be subject to 
national or international regulations. 

A.3.1.4 Sender’s address, fax, telephone and E-mail address 

A.3.2 Receiver 
User Guidance: 

See the user guidance concerning the sender (A.3.1). 

A.3.2.1 Type  
− Pharmaceutical company 

− Regulatory authority 

− Regional pharmacovigilance center 

− WHO collaborating center for international drug monitoring 

− Other (e.g., a company affiliate or a partner) 
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A.3.2.2 Receiver identifier (see glossary) 

A.3.2.3 Receiver’s address, fax, telephone and E-mail address 

B. INFORMATION ON THE CASE 

B.1 Patient characteristics 
User Guidance: 

In cases where a fetus or suckling infant sustains an adverse reaction/event, information on both the 
parent and the child/fetus should be provided.  Reports of these cases are referred to as parent-child/fetus 
report.  Several general principles should be used for filing these reports.  If there has been no 
reaction/event affecting the child/fetus the parent-child/fetus report does not apply.  For those cases 
describing fetal demise or early spontaneous abortion, only a parent report is applicable.  If both the 
parent and the child/fetus sustain adverse events, two reports should be provided but they should be 
linked by using sections A.1.12 in each of the reports.  When only the child/fetus has an adverse 
reaction/event (other than early spontaneous abortion/fetal demise) the information provided in this 
section applies to the child/fetus, and characteristics concerning the parent who was the source of 
exposure to the drug should be provided in section B.1.10. 

B.1.1 Patient (name or initials) 
User Guidance: 

The identification of the patient may be prohibited by certain national confidentiality laws or directives. 
The information should be provided when it is in conformance with the confidentiality requirements. 
This also applies to medical record number(s) (B.1.1.1). 

B.1.1.1 Patient medical record number(s) and the source(s) of the 
record number (if allowable) 

User Guidance: 

Record numbers can include the health professional record(s) number(s), hospital record(s) 
number(s), or patient/subject identification number in a study. The source of the number 
should be specified to ensure the possibility of retrieval when possible and desirable. 

B.1.2 Age information 
User Guidance: 

Only one of the elements describing age should be used. The choice should be based upon the most 
precise information available. 

B.1.2.1 Date of birth 
User Guidance: 

A full precision date should be used (i.e., day, month, year).  If the full date of birth is not 
known an approximate age can be used in section B.1.2.2. 

B.1.2.2 Age at time of onset of reaction/event 
User Guidance: 

If several reactions/events are in the report, the age at the time of the first reaction/event 
should be used.  For fetal reaction(s)/event(s) the next item B.1.2.2.1 “Gestation period when 
reaction/event was observed in the fetus” should be used. 

When providing the age in decades, please note that, for example, the 7th decade refers to a 
person in their 60’s. 

See the companion document for format specifications. 
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B.1.2.2.1 Gestation period when reaction/event was observed in the fetus 
User Guidance: 

The gestation period at the time of exposure is captured in section B.4.k.10. 

See the companion document for format specifications. 

B.1.2.3 Patient age group (as per reporter) 
− Neonate 

− Infant 

− Child 

− Adolescent 

− Adult 

− Elderly 

User Guidance: 

The terms are not defined in this document and are intended to be used as they were reported by the 
primary source.  This section should be completed only when the age is not provided more specifically in 
sections B.1.2.1 or B.1.2.2.  

B.1.3 Weight (kg)  
User Guidance: 

The weight at the time of the event/reaction. 

B.1.4 Height (cm)  

B.1.5 Sex  
User guidance: 

See the companion document for format specifications. 

B.1.6 Last menstrual period date 
User guidance: 

Imprecise dates can be included, (i.e., month, and year or year only).  See the companion document for 
format specifications. 

B.1.7 Relevant medical history and concurrent conditions (not including 
reaction/event) 

B.1.7.1 Structured information on relevant medical history 
including onset and resolution date as well as relevant 
comments. (repeat as necessary) 

Disease / surgical procedure / etc. Start date  Continuing 
Y/N/U  

End date Comments 

     

User Guidance: 

Medical judgment should be exercised in completing this section.  Information pertinent to 
understanding the case is desired such as diseases, conditions such as pregnancy, surgical procedures, 
psychological trauma, etc.  Each of the items in the table can be repeated as appropriate.  If precise dates 
are not known and a text description aids in understanding the medical history, or if concise additional 
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information is helpful in showing the relevance of the past medical history, this information can be 
included in the Comments column. 

If applicable, MedDRA terms should be used in the main descriptive column for disease/surgical 
procedure/etc.  Imprecise dates can be used for both start and end dates.  See the companion document 
for format specifications for the continuing column. 

B.1.7.2 Text for relevant medical history and concurrent conditions 
(not including reaction/event) 

User Guidance: 

If structured information is not available in the sender’s database this item should be used.  
Otherwise, it is preferable to send structured data in segment B.1.7.1. 

B.1.8 Relevant past drug history (repeat the line as necessary) 

Name of drug 
as reported 

Start date End date Indication Reactions 

     

User Guidance: 

This segment concerns drugs previously taken, but not those taken concomitantly or drugs which may 
have potentially been involved in the current reaction(s)/event(s).  Information concerning concomitant 
and other suspect drugs should be included in section B4.  The information provided here can also 
include previous experience with similar drugs.  Medical judgment should be exercised in completing this 
section.  When completing the item concerning the name of the drug it is important to use the words 
provided by the primary source.  Trade name, generic name or class of drug can be used.  The term 
"none" should be used when appropriate, (e.g., when there is no previous exposure to the drug or vaccine, 
or no previous reaction following exposure). 

If applicable, MedDRA terms should be used in the Indication and Reaction columns. Imprecise dates can 
be used for both start and end dates. 

B.1.9 In case of death 

B.1.9.1 Date of death 
User Guidance: 

An imprecise date can be used.  See the companion document for format specifications. 

B.1.9.2 Reported cause(s) of death (repeat as necessary) 
User Guidance: 

MedDRA if applicable 

B.1.9.3 Was autopsy done?  
Yes/No/Unknown 

B.1.9.4 Autopsy-determined cause(s) of death (repeat as necessary) 
User Guidance: 

MedDRA if applicable 

B.1.10 For a parent-child/fetus report, information concerning the parent 
User Guidance: 

This section should be used in the case of a parent-child/fetus report where the parent had no 
reaction/event.  See user guidance for section B.1. Guidance regarding confidentiality is provided in 
B.1.1, and should be considered before providing the parent identification.  For the subsections B.1.10.4 
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through B.1.10.8, the guidances provided for B.1.3 through B.1.5 and B.1.7 through B.1.8 should be 
reviewed. 

B.1.10.1 Parent identification 

B.1.10.2 Parent age information 
User Guidance: 

The date of birth should be used if the precise birthday is known; otherwise the age should be 
used. 

B.1.10.2.1 Date of birth of parent  
User Guidance: 

A full precision date should be used.  See the companion document for format specifications. 

B.1.10.2.2 Age of parent 

B.1.10.3 Last menstrual period date 
User Guidance: 

A full precision date should be used.  See the companion document for format specifications. 

If a precise date is not available, the gestation period at time of exposure in B.4.k.10 should be 
completed. 

B.1.10.4 Weight (kg) of parent  

B.1.10.5 Height (cm) of parent  

B.1.10.6 Sex of parent 

B.1.10.7 Relevant medical history and concurrent conditions of 
parent (not including reaction/event) 

B.1.10.7.1 Structured information (parent) 
Disease / surgical procedure/ etc. Start date Continuing 

Y/N/U 
End date Comments 

     

 

B.1.10.7.2 Text for relevant medical history and concurrent conditions of 
parent (not including reaction/event) 

B.1.10.8 Relevant past drug history of parent 

Name of drug 
as reported 

Start date End date Indication Reactions (if any and 
known) 

     

 

B.2 Reaction(s)/event(s) 
User Guidance: 

The designation of “i” in this section indicates that each item is repeatable and that it carries an 
appropriate correspondence to the same “i” in all subsections.  A separate block (i) should be used for 
each reaction/event term.  For example, if two reactions are observed, the first reaction would be 
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described in items B.2.1.0 through B.2.1.8, and the other reaction would be described in items B.2.2.0 
through B.2.2.8. The reaction/event specified in the first iteration should be the one used in assessing the 
intervals in B.4.k.13. 

B.2.i.0 Reaction/event as reported by the primary source  
User Guidance:  

The original reporter's words and/or short phrases used to describe the reaction/event. (The 
original reporter's words and/or short phrases used to describe reaction/event can also be 
included in the narrative B.5.1). 

B.2.i.1 Reaction/event in MedDRA terminology (Lowest Level Term) 
User Guidance: 

Only the MedDRA Lowest Level Term (LLT) most closely corresponding to the reaction/event 
as reported by the primary source should be provided..  In the exceptional circumstance when a 
MedDRA term cannot be found the sender should use good clinical judgment to complete this 
item with the best MedDRA approximation (see MedDRA™ TERM SELECTION:POINTS TO 
CONSIDER).  MedDRA terms should be provided as either text or code according to the 
regional preferences until January 2003 when codes should be used in all regions.  For 
international transmissions, English is the generally accepted language. 

B.2.i.2 Reaction/event MedDRA term (Preferred Term) 
User Guidance: 

The term can be a sign, symptom or diagnosis. This also applies to the other items of structured 
data such as indication, diseases in past medical history, etc. MedDRA terms are to be provided 
as either text or code according to the regional preferences until January 2003 when codes 
should be used in all regions.  For international transmissions, English is the generally 
accepted language. 

B.2.i.3 Term highlighted by the reporter 
1= Yes, highlighted by the reporter, NOT serious 

2= No, not highlighted by the reporter, NOT serious 

3= Yes, highlighted by the reporter, SERIOUS 

4= No, not highlighted by the reporter, SERIOUS 

User Guidance: 

A highlighted term is a reaction/event that the primary source indicated was a major concern 
or reason for reporting the case. If the information is not explicitly provided by the initial 
reporter the term should not be considered a highlighted term.  The seriousness of the 
reaction/event should be based on the ICH E2A criteria. 

B.2.i.4 Date of start of reaction/event 
User Guidance:  

See the companion document for format specifications. 

B.2.i.5 Date of end of reaction/event 

B.2.i.6 Duration of reaction/event 
User Guidance: 

This section can usually be computed from start/end of reaction/event.  Both dates and duration 
may be useful (e.g., for a reaction/event of short duration such as anaphylaxis or arrhythmia). 
Imprecise dates can be used.  See the companion document for format specifications. 

B.2.i.7 Time intervals between suspect drug administration and 
start of reaction/event  
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User Guidance: 

The major uses of intervals are to cover circumstances where both the dates are known but the 
interval is very short (e.g., minutes, such as in anaphylaxis), and when only imprecise dates are 
known but more information concerning the interval is known.  Dates if available should 
always be transmitted in the appropriate fields rather than intervals.   

B.2.i.7 captures the interval between each reaction/event and only the first iteration of the drug 
in B.4.k.  If there is more than one suspect drug and it is deemed critical, more than one ICSR 
can be used to provide all the intervals between each reaction/event and all suspect drugs. In 
this circumstance it is advisable to indicate the reports are linked in A.1.12.  The complexity of 
the intervals highlights the desirability of providing dates.  See the companion document for 
format specifications. 

B.2.i.7.1 Time interval between beginning of suspect drug administration and 
start of reaction/event 

B.2.i.7.2 Time interval between last dose and start of reaction/event 

B.2.i.8 Outcome of reaction/event at the time of last observation 
− recovered/resolved 

− recovering/resolving 

− not recovered/not resolved 

− recovered/resolved with sequelae 

− fatal 

− unknown 

User Guidance: 

In case of irreversible congenital anomalies the choice, not recovered/not resolved should be 
used. 

Fatal should be used when death is possibly related to the reaction/event. Considering the 
difficulty of deciding between "reaction/event caused death" and "reaction/event contributed 
significantly to death", both were grouped in a single category.  Where the death is unrelated, 
according to both the reporter and the sender, to the reaction/event, death should not be 
selected here, but should be reported only under section B.1.9. 

B.3 Results of tests and procedures relevant to the investigation of the 
patient 
User Guidance: 

This section should capture the tests and procedures performed to diagnose or confirm the 
reaction/event, including those tests done to investigate (exclude) a non-drug cause, (e.g., 
serologic tests for infectious hepatitis in suspected drug-induced  hepatitis). Both positive and 
negative results should be reported.  While structured information is preferable, provisions 
have been made to transmit the information as free text in B.3.2. 
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B.3.1 Structured information (repeat as necessary) 
Date Test Result  Unit Normal low range Normal high range More information 

available (Y/N) 
 

User Guidance: 

Imprecise dates can be used, units and normal ranges should be in free text unless covered by a 
controlled vocabulary.  The column entitled "more information available" accepts only yes or no (see the 
companion document for the appropriate format).  If results and units cannot be split, use B.3.2. More 
than one test can be included in B.3.2. 

B.3.2 Results of tests and procedures relevant to the investigation 

B.4 Drug(s) information 
User Guidance: 

This section covers both suspect drugs and concomitant medications including biologicals.  In addition, 
the section can be used to identify drugs thought to have an interaction.  For each drug, the 
characterization of the drug role (B.4.k.1) is that indicated by the primary reporter, (i.e., the original 
source of the information).  The designation of ”k” in this section indicates that each item is repeatable 
and that it carries an appropriate correspondence to the same “k” in all subsections.  A separate block (k) 
should be used for each drug.  The drug specified in the first iteration should be the one used in assessing 
the intervals in item B.2.i.7.  Drugs used to treat the reaction/event should not be included here. 

B.4.k.1 Characterization of drug role 
Suspect/Concomitant/Interacting 

User Guidance: 

Characterization of the drug as provided by primary reporter.  All spontaneous reports should 
have at least one suspect drug (see  Section 1.5).  If the reporter indicates a suspected 
interaction, “interacting” should be selected.  All interacting drugs are considered to be suspect 
drugs. 

B.4.k.2 Drug identification 
User Guidance: 

Drug substance name and/or proprietary medicinal product name should be provided as it was 
reported. In case of investigational drugs only a code may be known and provided. If more than 
one active substance is specified, each should be included as a separate drug in item B.4.k.2.2. 
and repeating the entire drug block (reiteration of “k”) rather than as a repeating item 
B.4.k.2.2. An exception can be made when a proprietary medicinal product is provided in 
B.4.k.2.1, in which case the active substances can be specified as a repeating item in B.4.k.2.2.  

B.4.k.2.1 Proprietary medicinal product name 
User Guidance: 

The name should be that used by the reporter. It is recognized that a single product may have 
different proprietary names in different countries, even when produced by a single 
manufacturer. 

B.4.k.2.2 Active substance name(s) 
User Guidance: 

The INN(s) or drug substance name(s) or drug identification code(s) should be provided if no 
name exists. For combination products, each active ingredient should be specified. This 
information, as well as that requested for Proprietary medicinal product name (B.4.k.2.1) may 
not be known for concomitant or interacting drugs when the sender is a pharmaceutical 
company. In the case of blinded trials, in the exceptional circumstance when the blind has not 
been broken, the word "blinded" should precede the names of the drugs included in the study.  
Placebo can be included as a drug. 
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B.4.k.2.3 Identification of the country where the drug was obtained. 
User Guidance: 

See the companion document for the appropriate codes and format. 

B.4.k.3 Batch/lot number 
User Guidance: 

This information is particularly important for vaccines and biologicals.  The section allows for 
multiple batch/lot numbers, each separated by a delimiter defined by the transmission 
standard chosen.  The most specific information available should be provided.  For expiration 
date and other related information, see additional information on drug (B.4.k.19). 

B.4.k.4 Holder and authorization/application number of drug 
User Guidance: 

If relevant and known, the name of the holder should be provided with the authorization 
number in the country where the drug was obtained when the case report is sent to that 
country. These items apply to both applications and authorizations. Pharmaceutical companies 
provide this information for their own suspect drug(s). 

B.4.k.4.1 Authorization/Application Number  

B.4.k.4.2 Country of authorization/application 
User Guidance: 

See the companion document for the appropriate codes and format. 

B.4.k.4.3 Name of holder/applicant 

B.4.k.5 Structured Dosage Information 
(e.g., 2 mg three times a day for five days) 

B.4.k.5.1 dose (number) 2 

B.4.k.5.2 dose (unit) mg 

B.4.k.5.3 number of separate dosages 3 

B.4.k.5.4 number of units in the interval 1 

B.4.k.5.5 definition of the interval unit day 

B.4.k.5.6 cumulative dose to first reaction (number) 30 

B.4.k.5.7 cumulative dose to first reaction (unit) mg 
User Guidance: 

Please note the above side-by-side illustration of how the structured dosage is provided.  For 
the more complex example of 5mg (in one dose) every other day for 30 days, subsections 
B.4.k.5.1 through B.4.k.5.7 would be 5, mg, 1, 2, day, 75, mg, respectively.  In the same way, 50 
mg daily for 2 days would be 50, mg, 1, 1, day, 100, mg.  For prolonged chronic therapy, the 
sender should consider the need to complete the cumulative dose sections.   

The cumulative dose provided is the total dose administered until the first sign, symptom or 
reaction.  

In the case of a parent-child/fetus report, the dosage section applies to the parental dose. 

For dosage regimen that involve more than one dosage form and/or changes in dosage, the 
information should be provided in section B.4.k.6 as text.  Alternatively, the sender can provide 
more than one iteration (k) for the same drug.  Categories for "dose unit" and for "definition of 
the interval" are described in attachment 1. 

B.4.k.6 Dosage text 
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User Guidance: 

This item should be used in cases where provision of structured dosage information is not 
possible.  

B.4.k.7 Pharmaceutical form (Dosage form) 
User Guidance: 

e.g., tablets, capsules, syrup. Free text until a controlled vocabulary is available. 

B.4.k.8 Route of administration 
User Guidance: 

See suggested vocabulary in the route of administration list in Attachment 2. For a parent-
child/fetus report this indicates the route of administration of a drug given to the child/fetus. 
This is usually an indirect exposure such as transmammary but can include more usual routes 
of administration for other drugs given to the child. The parent’s route of administration should 
be provided in B.4.k.9. 

B.4.k.9 Parent route of administration (in case of a parent 
child/fetus report) 
User Guidance: 

This section should be used in a parent-child/fetus report and linked parent reports to indicate 
the route of administration to the parent. 

B.4.k.10 Gestation period at time of exposure 
User Guidance: 

Use the gestational age at the time of the earliest exposure 

Gestation period at time of exposure should be expressed by providing both a number and 
designation of units of days, weeks, months or trimester. See the companion document for 
format specifications. 

B.4.k.11 Indication for use in the case 
User Guidance: 

The indication as reported. For multiple indications for the same drug, repeat the entire B.4.k 
block specifying the same drug for each indication. MedDRA terms should be provided as either 
text or code according to regional preferences until January 2003 when codes should be used in 
all regions.  B.4.k.19 can be used to provide indications in other terminologies. 

B.4.k.12 Date of start of drug 

B.4.k.13 Time intervals between drug administration and start of 
reaction/event 
User Guidance: 

The major uses of intervals are to cover circumstances where both the dates are known but the 
interval is very short (e.g., minutes, such as in anaphylaxis), and when only imprecise dates are 
known but more information concerning the interval is known.  Dates if available should 
always be transmitted in the appropriate items, rather than intervals. 

B.4.k.13 captures the interval between each drug and only the reaction/event in the first 
iteration of B.2.i.  If there is more than one reaction/event and it is deemed necessary, more 
than one ICSR can be used to provide all the intervals between each suspect drug and all 
reactions/events.  In this circumstance it is advisable to indicate the reports are linked in 
A.1.12.  The complexity of the intervals highlights the desirability of providing dates.  See the 
companion document for format specifications. 
 



Data Elements for Transmission of Individual Case Safety Reports 

18 

B.4.k.13.1 Time interval between beginning of drug administration and 
start of reaction/event 

B.4.k.13.2 Time interval between last dose of drug and start of 
reaction/event 

B.4.k.14 Date of last administration 
User Guidance 

For ongoing drug administration after the onset of the reaction/event, this item should be blank 
and Action(s) taken with drug (B.4.k.16) should be used. 

B.4.k.15 Duration of drug administration 
User Guidance: 

This item should be used if exact dates of drug administration are not available at the time of 
the report, but there is information concerning the duration of drug administration.  The 
information requested is the overall duration of drug administration and covers intermittent 
administration. See the companion document for the appropriate format. 

B.4.k.16 Action(s) taken with drug 
− Drug withdrawn  

− Dose reduced 

− Dose increased  

− Dose not changed 

− Unknown 

− Not applicable 

User Guidance: 

These data, taken together with the outcome of the reaction (B.2.i.8), provide the information 
concerning dechallenge. “Not applicable” should be used in circumstances such as if the patient 
died or the treatment had been completed prior to reaction/event. 

B.4.k.17 Effect of rechallenge (or re-exposure), for suspect drug(s) 
only 

B.4.k.17.1 Did reaction recur on readministration? 
-yes/no/unknown 

User Guidance: 

Unknown indicates that a rechallenge was done but it is not known if the event recurred.  This 
segment should not be completed if it is unknown whether a rechallenge was done. 

B.4.k.17.2 If yes to item B.4.k.17.1, which reaction(s)/event(s) recurred? 
User Guidance: 

Use MedDRA terms 

B.4.k.18 Relatedness of drug to reaction(s)/event(s) (repeat B.4.k.18.1 
through B.4.k.18.4 as necessary) 
User Guidance: 

This section provides the means to transmit the degree of suspected relatedness of each drug to 
the reaction(s)/event(s).  The repeating items could also be used to provide the assessment of 
relatedness by different sources or methods of assessment.  For the purpose of reporting, there 
is an implied suspicion of causality for spontaneous reports.  It is recognized that information 
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concerning the relatedness, especially for spontaneous reports, is often subjective and may not 
be available.  

• The following example illustrates the extensive functionality contained in this section. 

• Assume a patient being treated with two medications: Drug A and Drug B. 

• Assume the patient has had three adverse events: Event 1, Event 2, and Event 3 

• The reporter provided assessment of causality for events 1 and 2 for both Drug A and Drug 
B, but not for either drug concerning event 3.  The reporter’s assessment of causality is 
based on overall impression which the sender codes as “global introspection”. 

• The sender applies two methods of causality assessment, one with an algorithm (coded 
algorithm) and the other a bayesian analysis which provides a decimal probability (coded 
Bardi) but it does so only for the drug it manufactures (in this case Drug A). 

• From the above there are 4 sets of data for the reporter (2drugsX2eventsX1method of 
assessment) and 6 sets for the sender (1drugX3eventsX2methods of assessment) for a total 
10 sets of data. 

• The appropriate item with the information is B.4.k.18 (and its four subfields 1-4).  In this 
example k is replaced by Drug A and Drug B respectively. Please note the subfields 1-4 are 
repeatable.  Thus: 

 

B.4.k.18.1 B.4.k.18.2 B.4.k.18.3 B.4.k.18.4 

k(1) = DRUG A 
event1 reporter global introspection related 

event1 company algorithm possibly related 

event1 company Bardi 0.76 

event2 reporter global introspection not related 

event2 company algorithm possibly related 

event2 company Bardi 0.48 

event3 company algorithm unlikely related 

event3 company Bardi 0.22 

k(2) = DRUG B 
event1 reporter global introspection not related 

event2 reporter global introspection not related 

 
The order of the rows is not important since each one represents a complete set, however the E2B 
message and M2 specifications state that all assessments for Drug A (k=1) appear before Drug B (k=2). 

For subsection B.4.k.18.1 MedDRA terms should be used. Subsections B.4.k.18.2 through B.4.k.18.4 do 
not require a controlled vocabulary. 

B.4.k.18.1 Reaction assessed 
User Guidance: 

Generally the reactions assessed are ordered from the most important or the most serious to 
the least important. 

B.4.k.18.2 Source of assessment (e.g., initial reporter, investigator, 
regulatory agency, company). 
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B.4.k.18.3 Method of assessment (e.g., global introspection, algorithm, 
Bayesian calculation). 

B.4.k.18.4 Result 

B.4.k.19 Additional information on drug 
User Guidance: 

This should be used to specify any additional information pertinent to the case that is not 
covered by above sections. (e.g., beyond  expiration date, batch and lot tested and found to be 
within specifications).  This item can also be used to provide additional information concerning 
the indication for the drug.  Regional requirements may involve the use of a controlled 
vocabulary to provide the additional information concerning indication. 

B.5 Narrative case summary and further information 

B.5.1 Case narrative including clinical course, therapeutic measures, 
outcome and additional relevant information. 

User Guidance: 

Focused, factual and clear description of the case should be given, including the words or short phrases 
used by the reporter. 

B.5.2 Reporter's comments 
User Guidance: 

This item should be used to include the reporter's comments on the diagnosis, causality assessment or 
other issues considered relevant. 

B.5.3 Sender's diagnosis/syndrome and/or reclassification of reaction/event 
User Guidance: 

This section provides the sender with an opportunity to combine signs and symptoms that were reported 
into a succinct diagnosis and the reasoning would be included in section B.5.4. MedDRA terminology. 

B.5.4 Sender's comments 
User Guidance: 

This section provides information concerning the sender's assessment of the case and can be used to 
describe disagreement with, and/or alternatives to the diagnoses given by the initial reporter. 

3. GLOSSARY 
Parent-child/fetus report: Report in which the administration of medicines to a 
parent results in a suspected reaction/event in a child/fetus. 
Receiver: The intended recipient of the transmission. 
Reporter: Reporter is the primary source of the information, (i.e., a person who 
initially reports the facts). This should be distinguished from the sender of the 
message, though the reporter could also be a sender. 
Sender: The person or entity creating the message for transmission.  Although the 
reporter and sender may be the same person, the function of the sender should not be 
confused with that of the reporter. 
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ATTACHMENT 1 
 
Unit List    

Mass  Volume  
kg kilogram(s) l litre(s) 
g gram(s) ml millilitre(s) 
mg milligram(s) µl microlitre(s) 
µg microgram(s)   
ng nanogram(s)   
pg picogram(s)   
mg/kg milligram(s)/kilogram   
µg/kg microgram(s)/kilogram   
mg/m2 milligram(s)/sq. meter   
µg/m2 microgram(s)/ sq. meter   
    

Radioactivity Other  
Bq becquerel(s) mol mole(s) 
GBq gigabecquerel(s) mmol millimole(s) 
MBq megabecquerel(s) µmol micromole(s) 
Kbq kilobecquerel(s) iu international unit(s) 
Ci curie(s) kiu iu(1000s) 
mCi millicurie(s) Miu  iu(1,000,000s) 
µCi microcurie(s) iu/kg iu/kilogram 
nCi nanocurie(s) mEq milliequivalent(s) 
  % percent 
  gtt drop(s) 
  DF dosage form 
 
User Guidance: 

This is the suggested list of units.  When using other units, transformation is recommended if possible.  
Otherwise the free text field should be used.  

Definition of Interval List 

Minutes 
Hours 
Days 
Weeks 
Months 
Years 
Cyclical 
As necessary 
Total 
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ATTACHMENT 2 

Route of Administration List 
 
Auricular (otic) 
Buccal 
Cutaneous 
Dental 
Endocervical 
Endosinusial 
Endotracheal 
Epidural 
Extra-amniotic 
Hemodialysis 
Intra corpus cavernosum 
Intra-amniotic 
Intra-arterial 
Intra-articular 
Intra-uterine 
Intracardiac 
Intracavernous 
Intracerebral 
Intracervical 
Intracisternal 
Intracorneal 
Intracoronary 
Intradermal 
Intradiscal (intraspinal) 
Intrahepatic 
Intralesional 
Intralymphatic 
Intramedullar (bone marrow) 
Intrameningeal  
Intramuscular 
Intraocular 
Intrapericardial 
Intraperitoneal 
Intrapleural 

  
Intrasynovial 
Intratumor 
Intrathecal 
Intrathoracic 
Intratracheal 
Intravenous bolus 
Intravenous drip 
Intravenous (not otherwise specified) 
Intravesical 
Iontophoresis 
Nasal 
Occlusive dressing technique 
Ophthalmic 
Oral 
Oropharingeal 
Other 
Parenteral 
Periarticular 
Perineural 
Rectal 
Respiratory (inhalation) 
Retrobulbar 
Subconjunctival 
Subcutaneous 
Subdermal 
Sublingual 
Topical 
Transdermal 
Transmammary 
Transplacental 
Unknown 
Urethral 
Vaginal 
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ATTACHMENT 3 

Examples of how to populate fields relevant to identifying cases and their reports 
The figure provides an example of how one would populate the fields relevant to identifying 
cases and their reports. Patient XX suffers three separate adverse events (AE1, AE2, AE3) 
spaced over a time period. 

Example of a simple single report from a company to a regulator 
Hospital X reports AE1 to Company K who then in turn sends ICSR1 to Regulator.  
Population of relevant fields for this case is illustrated in the first row of the table.  Company 
K populates A.1.0.1 with Company K’s (case) safety report unique identifier “JP-K-001”.  
Company K populates A.1.10.2 with “JP-K-001” because company K is the initial sender of the 
report.  Because there has not been a previous E2B/M2 electronic report, the identifiers in 
A.1.0.1 and A.1.10.2 are the same. 

Example of company to company to company to regulator transmission 
Hospital X reports AE1 to Company B who then in turn sends ICSR2 to Company C.  
Population of relevant fields for this case is illustrated in the second row of the table.  
Company B populates A.1.0.1 with Company B’s (case) safety report unique identifier “JP-B-
001”.  Company B populates A.1.10.2 with “JP-B-001” because company B considers itself the 
initial sender of the report because it is unaware that Company K also sent an ICSR for this 
case. 
Company C sends ICSR3 to Company D.  The third row of the table indicates how Company C 
populates the relevant fields.  Company C populates A.1.0.1 with “JP-C-001”. Company C 
populates A.1.10.2 with “JP-B-001”, leaving the field unchanged from the way Company B 
populated it. In addition, Company C populates A.1.11.1 (Source of the case identifier) with 
the name of company B, “B”.  A.1.11.2 is populated with Case Identifier in the Previous 
Transmission by Company B “JP-B-001”. 
Company D sends ICSR4 to Regulator. The fourth row of the table indicates how Company D 
populates the relevant fields.  Company D populates A.1.0.1 with “JP-D-001”. Company D 
retains in fields A.1.10.2, A.1.11.1, and A.1.11.2 the information populated by Company C, and 
Company D adds to the retained information in repeatable field A.1.11.1 “C” to represent that 
Company C is another source of the case identifier, and Company D adds in field A.1.11.2 “JP-
C-001” to represent Company C’s case identifier from the previous transmission. 

Example of a simple single report with follow-up from a company to a regulator 
Hospital X reports AE1 to Company E who then in turn sends ICSR5 to Regulator.  Population 
of relevant fields for this case is illustrated in the fifth row of the table.  Company E populates 
A.1.0.1 with Company E’s (case) safety report unique identifier “JP-E-001”.  Company E 
populates A.1.10.2  with “JP-E-001” because company E is the initial sender of the report.  
Because to Company E’s knowledge, there has not been a previous E2B/M2 electronic report, 
the identifiers in A.1.0.1 and A.1.10.2 are the same.   
ICSR6 represents Hospital X’s follow-up information about AE1 to Company E.  Company E 
submits follow-up to ICSR5 to the regulator.   The relevant fields, A.1.0.1 and A.1.10.2, are 
populated the same as for ICSR5.  ICSR6, a follow-up report, is differentiated from ICSR5 by 
A.1.7, Date of Receipt of the Most Recent Information for this Report. 

Example of Linking Two Separate Adverse Events Affecting the Same Patient 
Patient XX later suffers a separate adverse event, AE2. Hospital X reports AE2 to Company K 
who then in turn sends ICSR7 to Regulator.  Population of relevant fields for this new case is 
illustrated in the seventh row of the table.  Company K populates A.1.0.1 with Company K’s 
(case) safety report unique identifier “JP-K-002”.  Company K assigns a new (case) safety 
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report unique identifier “JP-K-002” because “JP-K-001”, as described above, represent a 
separate adverse event.  Company K populates A.1.10.2 with “JP-K-002” because company K 
is the initial sender of the report.  Because there has not been a previous E2B/M2 electronic 
report, the identifiers in A.1.0.1 and A.1.10.2 are the same.  The previous report from 
Company K, “JP-K-001”, for patient XX should be represented in A.1.12, Identification 
Number of the Report which is Linked to this Report.    
In a contrasting example, Hospital X also reports AE2 to Company F.  Company F had not 
previously received an AE concerning Patient XX, and therefore there is no linked report and 
A.1.12 is not populated.  As in the first example concerning ICSR1, ICSR8 is a simple single 
report from a company to a regulator. 

Example of Linking Three Separate Adverse Events Affecting the Same Patient 
Patient XX later suffers a third, separate and distinct adverse event, AE3. Hospital Y reports 
AE3 to Company K who then in turn sends ICSR9 to Regulator.  Population of relevant fields 
for this new case is illustrated in the ninth row of the table.  Company K populates A.1.0.1 
with Company K’s (case) safety report unique identifier “JP-K-003”.  Company K assigns a 
new (case) safety report unique identifier “JP-K-003” because “JP-K-001” and “JP-K-002”, as 
described above, represent separate, adverse events.  Company K populates A.1.10.2 with “JP-
K-003” because company K is the initial sender of the report.  The previous reports from 
Company K, “JP-K-001” and “JP-K-002”, for patient XX should be represented in the 
repeatable field A.1.12, Identification Number of the Report which is Linked to this Report. 
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Tabular representation of fields contents for the above examples 

 

 A.1.0.1. A.1.10.2 A.1.11.1 A.1.11.2 A.1.12  

       

ICSR1(K) JP-K-001 JP-K-001     

       

ICSR2(B) JP-B-001 JP-B-001     

       

ICSR3(C) JP-C-001 JP-B-001 B JP-B-001   

       

ICSR4(D) JP-D-001 JP-B-001 B JP-B-001   

   C JP-C-001   

       

ICSR5(E) JP-E-001 JP-E-001    *

       

ICSR6(E) JP-E-001 JP-E-001    *

       

ICSR7(K) JP-K-002 JP-K-002   JP-K-001  

       

ICSR8(F) JP-F-001 JP-F-001     

       

ICSR9(K) JP-K-003 JP-K-003   JP-K-001  

     JP-K-002  
 

*These cases have different dates of most recent information (A.1.7) 
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ICH E2B Q&As (R5) 

In order to facilitate the implementation of the E2B guideline, the ICH Experts have developed a series of Q&As: 

E2B Q&As 
Document History 

 
Version 
Number 

(First 
Codification) 

Date Description New 
Codification 

November 2005 

0.2 18 July 2003 Approval by the ICH Steering Committee E2B Q&As  

0.3 11 November 2003 Approval by the ICH Steering Committee of the newly added 
questions 

E2B Q&As (R1) 

0.4 10 June 2004 Approval by the ICH Steering Committee of the newly added 
questions 

E2B Q&As (R2) 

0.5 18 November 2004 Approval by the ICH Steering Committee of the newly added 
questions 

E2B Q&As (R3) 

1.0 7 January 2005 Deletion of the description for receiving questions on the 
introduction page.  Revision of answer to question 30(a) (E2BM 
IWG 0050) in Q&A document. 

E2B Q&As (R4) 

1.1 3 March 2005 Correction of a mistyping : 
Response (a) of question # 30 (E2BM IWG0050) : 3rd line from the 
bottom of that paragraph : 
“… populating the corresponding duration (B.4.k.15.a) fields 
(B.4.k.15a) and <803> (week) populating the two unit fields 
(B.4.k.15b).” 

E2B Q&As (R5) 

 
In November 2005, the ICH Steering Committee adopted a new codification system for ICH Guidelines.  The purpose of this new codification is to ensure that the 
numbering / coding of ICH Guidelines is more logical, consistent and clearer.  Because the new system applies to existing as well as new ICH Guidelines a history 
box has been added to the beginning of all Guidelines to explain how the Guideline was developed and what is the latest version. 
With the new codification revisions to an ICH Guideline are shown as (R1), (R2), (R3) depending on the number of revisions. Annexes or Addenda to Guidelines 
have now been incorporated into the core Guidelines and are indicated as revisions to the core Guideline (e.g., R1). 
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For better comprehension of the E2B references within the text, please see below the document change history for E2B guideline. 

E2B 
Document History 

 

First Codification History Date New Codification 
November 2005 

E2B Approval by the Steering Committee under Step 2 and release for 
public consultation. 

1 May 1996 E2B 

E2B Approval by the Steering Committee under Step 4 and recommendation 
for adoption to the three ICH regulatory bodies. 

17 July 1997 E2B 

E2B(M) Approval of the first revision by the Steering Committee, without 
further consultation, under Step 4 and recommendation for adoption to 
the three ICH regulatory bodies. 

10 November 2000 E2B(R1) 

E2B(M) Approval by the Steering Committee of minor Post-Step 4 editorial 
corrections (second revision). 

5 February  2001 E2B(R2) 

Current Step 2 version 

E2B(R) Approval of the third revision by the Steering Committee under Step 2 
and release for public consultation. 

12 May 2005 E2B(R3) 
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This Q&A document provides conventions for the harmonized interpretation of the E2B guideline version 4.4.1 and the M2 specification document 
version 2.3. This will facilitate the implementation of the electronic transmission of Individual Case Safety Reports (ICSRs) in the three ICH regions.  
 
Pharmaceutical companies, regulators and vendors were encouraged to submit implementation-related questions to the ICH E2B IWG. 
 
Answers to these questions were developed by the ICH E2B IWG in accordance with the ICH consensus process. 
 
Questions concerning the time frame and specific regional requirements currently not communicated in the E2B guidance are answered in guidance 
documents published for each region.  
 
 
Questions requiring immediate answers should be addressed directly to the appropriate regional regulatory authority(ies). 
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Last Update : March 2005 

E2B Questions and Answers (R5) 
Date of 

Approval
Questions Answers 

1 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0001 
During the period of transition, as Health Authorities or pharmaceutical 
companies migrate from paper to electronic ICSR submissions and 
exchanges using E2BM/M2 standards, certain ICSRs will likely be 
exchanged in both paper and electronic format.  
This could occur either because the initial ICSR was on paper and the 
follow-up is in electronic format or because the two parties are in a 
pilot program where they are exchanging ICSRs in both paper and 
electronic format. 
 
Two questions arise:  
Question 1: How can two or more exchanges of the same ICSR be 
linked together to avoid a duplicate report? 
 
Question 2: How can the current paper forms accommodate the full 
ICH format of the worldwide unique case identifier?  

 

Answer 1: 
Compliant with the definition of field A.1.0.1, the ICH format of the 
worldwide unique case identifier (country code-company or 
regulator name-report number) should always be used, and copied 
into field A.1.10.1 or A.1.10.2. as appropriate. 
In the event that the ICSR either has been exchanged by the two 
parties in the past using a different identifier or that it is exchanged 
simultaneously with a different identifier, this other identifier should 
be listed in field A.1.11.2 and the organizations name should be 
captured in field A.1.11.1, consistent with the definition of the 
A.1.11 field for the identification of duplicates. 
This recommendation applies to DTD version 2.0 and DTD version 
2.1. 
Answer 2: 
In case the ICH conforming worldwide unique case identifier cannot 
be accommodated on the paper forms, it is recommended that the 
report number alone (without the country code or the company or 
regulator name) be used.  

2 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0002 
For fields where only one MedDRA coding level is accommodated, 
should I use PT or LLT? 
Section B.2 contains fields B.2.i.0, B.2.i.1 and B.2.i.2 to capture the 
verbatim term, LLT and PT, respectively.  However, sections B.1.7.1a, 
B.1.8f, B.1.8g, B.1.9.2, B.1.9.4, B.1.10.7.1a, B.1.10.8f, B.1.10.8g, 

 
For the ICH E2BM fields B.1.7.1a, B.1.8f, B.1.8g, B.1.9.2, B.1.9.4, 
B.1.10.7.1a, B.1.10.8f, B.1.10.8g, B.4.k.11, B.4.k.17.2, B.4.k.18.1, 
B.5.3 the following should be used: 
for EU regulators: LLTs ; 
for FDA: PTs ; 
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Approval
B.4.k.11, B.4.k.17.2, B.4.k.18.1, B.5.3 contain only one field and do not 
specify whether the LLT or PT should be used. 

 

for MHLW: PTs. 

3 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0003 
What is the process to maintain, add, modify, or delete entries in the 
code lists in attachments 1 and 2 of E2BM? 

 
Currently these lists cannot be modified. 

4 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0004 
The current definition of B.4.k.7 calls for the use of free text until a 
controlled vocabulary is available. Is a harmonized vocabulary for 
pharmaceutical dosage forms available? 

 

 
There is currently no harmonised vocabulary for pharmaceutical 
dosage forms.  
Until an ICH vocabulary is available, the following should be used: 
for EU Regulators: the European Pharmacopoeia standard list; 
for FDA: Free text; 
for MHLW: The list of pharmaceutical forms as made available by 
MHLW. 

5 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0005 
How can I send product-specific registration or other regulatory 
administrative information to multiple receivers in a single transmission? 
 

 
A single transmission for administrative information of an ICSR to 
multiple receivers in the ICH regions is currently not possible.  
Various Health Authorities have engaged in production or pilot 
programs to implement E2BM.  
A need to capture in more detail registration–related information 
(similar to the existing paper submission process using fax cover 
sheets or regulatory forms) became evident. As a consequence, local 
guidance has been introduced to transmit additional information 
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Questions Answers Date of 

Approval
accompanying each ICSR:  
For EU Regulators: see E2B section B.4.k.4.  
For FDA: Field B.4.k.4.1. should contain the NDA, BLA or STN 
number in the appropriate format.  
For MHLW: Each ICSR should be accompanied by a corresponding 
J-file, as detailed in the relevant MHLW guidance documents.  
 

6 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0007 
What language should I use for an ICSR transmission? 
 

 
For EU Regulators: ICSRs in English are generally accepted.  
However, there can be local requirements for a translation of the 
case narrative in the official local language.  
For FDA: English 
For MHLW: Japanese  

7 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0008 
How can I submit a causality or scientific assessment in either an 
algorithmic or text representation in the current E2BM format? 

 
The current structure of E2BM includes fields B.4.k.18.1-4, which 
allow the sender to indicate such assessments for each drug-event 
combination.   
Additionally, field B.5.4 can be used to further elaborate the 
sender’s position or assessment.  Local regulatory requirements 
regarding expedited and periodic reporting determine whether 
inclusion of sponsor assessments are necessary. 
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Approval

8 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0009 
How can I identify the primary source and the reporter qualification 
when an ICSR is forwarded by Health Authorities with minimal or no 
information on the primary source? 

 
If no information on the primary source is available, section A.2.1 
should identify the Health Authority as the primary source.  
Field A.2.1.4 ‘Qualification’ should be populated with a code of “3” 
(Other health professional). 
Additionally, field A.1.4 ‘Type of report’ should be populated with a code 
of “4” (Not available to sender (unknown), if appropriate.  

 

9 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0010 
How can I identify the study name, study number, the patient, and the 
drug in clinical trials to be reported to the EU regulators and MHLW in 
the E2BM format? 

 
The code list of ‘Study type’ in field A.2.3.3. is very short, so the 
type of  study should be characterised more clearly in the study 
name. For a more explicit description of the study beyond 100 
characters, the full study name should be given in the case narrative. 
In addition, some regulatory authorities request the additional 
submission of a regulatory study number (e.g. EUDRACT number). 
For this situation, the study name in element A.2.3.1 should be a 
concatenation of the EUDRACT number and the ‘Study name’, i.e., 
EUDRACT number-Study name. 
The ‘Study number’ in field A.2.3.2 should be the sponsor study 
number. 
The patient identification in a clinical trial can be transmitted in 
field B.1.1.1d ‘Patient investigation number’. Note that multiple 
elements from the source database, like Center- Patient and random 
number, should be concatenated in this element to assure a unique 
patient identification.  
The trial drug identification is possible through the usual elements 
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for the description of the suspected drug B.4.k.2.1 and B.4.k.2.2. For 
some countries, the project-related regulatory drug identification 
number can be submitted in field B.4.k.4.  
The present version of E2BM allows for the distinction of unblinded 
vs. blinded information.  

10 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0011 

There might be cases where, for one drug, and more than one 
formulation/dosage, lot number or indication are provided. How should 
this information be presented in the electronic transmission? 

 

 
The drug section B.4 is a repeatable block.  
If for one drug there is information on multiple 
dosages/formulations or indications, the entire section should be 
repeated to capture all the information.  
For lot numbers, the guidance allows for multiple batch/lot numbers 
in the same field B.4.k.3. However, it is recommended that the drug 
section B.4 be repeated. 

11 July 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0013 
Field B.1.2.1 ‘Patient birth date’ provides for population with a full date 
format including day, month, year. If incomplete dates are reported, how 
should these be presented? 

 

If an incomplete date of birth is reported, then the field B.1.2.2. 
‘Age at the time of onset of reaction/event’ should be used, as 
indicated in the user guidance. Alternatively, field B.1.2.3 ‘Patient 
age group (as per reporter)’ can be used to indicate the age of the 
patient. 

12 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0015 
Do the concepts of parent child reporting as described in the ICH 
E2B(M) guideline also apply to a foetus or an unborn child? 

 

All reports affecting a foetus or an unborn child should be recorded 
as parent-child reports with the appropriate sections of E2B(M) 
completed. 
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13 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0017 
Where in the E2B(M) message should a patient's drug allergy history be 
reported e.g.,  
Reporter has stated that the patient has an allergy to aspirin. There is no 
indication in the report as to whether the patient previously took the 
medication as treatment and had an allergic reaction or whether this 
knowledge came from patch testing. 
In addition, reports of drug allergy history are often subjective and can 
be erroneous.  MedDRA terms are available for allergies to insulin and a 
few antibiotics (sulfonamide, penicillin) but few drugs are specifically 
named in conjunction with the allergy. 

 
It might be advisable to obtain additional information from the 
primary reporter. 
If it is the first allergic reaction for the patient and allergy testing 
results are available, they can be recorded along with other ADR-
related terms.  For example, the reaction itself is coded to the PT 
"Drug hypersensitivity" (or a more descriptive LLT) in B.2.i.1 or 
B.2.i.2. In addition, the testing results are recorded by use of the PT 
"Skin test positive", or ”Allergy test positive" (or their more 
descriptive LLTs) in B.2.i.1 or B.2.i.2. 
Relevant past drug history, such as a history of allergy to a 
particular drug, can be reported in repeatable section B.1.8, using 
the suspect drug name and MedDRA terms in the indication and 
reactions fields. 
The information could also be reported in section B.1.7.1, 
"Structured information on relevant medical history..." by using the 
PT "Drug hypersensitivity" (or a more descriptive LLT) under 
"Disease / surgical procedure / etc." , and the name of the drug 
under "comments".  This latter field is not searchable in most 
databases and thus this is not the preferred option. 

14 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0018 
What is the time frame for a drug to be included in the drug history 
section or as a concomitant drug? 

 
This is a medical judgment that should be made by the medically-
trained reporter and evaluator (e.g., in the company or health 
authority). 
The decision should be based on the elimination half-life of the drug 
and the known pharmacodynamic effects of the drug in that 
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particular patient (for example, a patient with known renal or liver 
impairment). 
If it is unlikely that the product is still in the body and if there are no 
biologic effects known or suspected in that patient, the product 
should be listed in the medical history.  
If the drug is still in the body or if there is a suggestion of biologic 
activity (even if the kinetics suggest complete elimination already) 
and if the reporter or the evaluator feel there is a possibility that the 
product played a role in the AE, then the product should be listed as 
a suspect drug.  If the reporter and evaluator both agree that it is not 
a suspect drug, it should be listed as a co-medication (concomitant 
medication).  
It is difficult to give an absolute time interval between the ingestion 
or use of the drug and the appearance of the AE.  This is a medical 
judgment.  
Overall, a conservative approach should be taken and if there is any 
doubt, the product should be considered a suspect drug.  If there are 
critical or controversial issues to be discussed in regard to this 
judgment they can be briefly mentioned in the narrative.  
As a general principal all drugs that were completed/discontinued 
before the start of the treatment with the suspect(ed) drug(s) should 
be included in the ‘Relevant drug history’ section (B.1.8). Any 
drug(s) that are not suspected of causing the event or reaction and 
that are administered to the patient at the time the case is reported 
should be listed as concomitant medication.   
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15 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0019 
Based on current experience it has become evident that the information 
collected for many of the E2B(M) fields is exceeding the current field 
lengths (e.g., A.1.8.2 ‘List of documents held by the sender’, A.2.3.1 
‘Study name’, B.4.k.6 ‘Dosage text’, B.2.i.0 ‘Reaction/event as reported 
by primary source’, B.5.1 Case narrative’, B.5.2 ‘Reporter comment’).  
As the information can be critical to the report, there is the possibility 
that the sender organisation could get into legal problems. 

 
As a general principle it is recommended that the sender structure all 
available information on the case to the highest possible extent in 
the currently available E2B(M) fields.  
The E2B(M) standards should be adhered to. Each sender is 
responsible for managing the information in the appropriate way. 

16 Nov. 
2003 
And 
Nov. 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0022 
We have an issue on reporting pregnancy cases which we would be very 
happy to get your opinion on:  
We have a study on pregnant women concerning diabetic patients.  
Up to 60% of these deliver by caesarean section (CS) either planned or 
emergency.  
We suggest submitting linked serious adverse events reports as follows:  
Scenario 1: Foetal distress and CS: One case on foetus (foetal distress), 
but none one the mother (CS). Follow-up on foetus: Event can be 
recoded to e.g., brain hypoxia: Outcome of event on foetus: e.g., 
recovered or recovered with sequelae of brain damage. If the mother 
suffers a complication e.g., an infection in the wound, this could be 
another adverse event.  
Scenario 2: Mother suffers from pre-eclampsia and the child is fine. One 
AE of pre-eclampsia on the mother. No event on the child.  

 
This answer was revised on 18 November 2004; the revision is 
indicated below in bolded text. 
The User  Guidance, section B.1 (patient characteristics) states that 
in cases where a fetus or nursing infant sustains an adverse 
reaction/event, information on both the parent and child/fetus should 
be provided (referred to as parent-child/fetus report).  If there has 
been no reaction/event affecting the child/fetus the parent-child 
fetus report does not apply.  For those cases describing fetal demise 
or early spontaneous abortion, only a parent report is applicable.  If 
both the parent and the child/fetus sustain adverse events, two 
reports should be provided, but they should be linked using sections 
A.1.12 in each report.  When only the child/fetus has an adverse 
reaction/event (other than early spontaneous abortion/fetal demise), 
the information provided in this section applies to the child/fetus 
and the characteristics concerning the parent who was the source of 
exposure should be provided in section B.1.10. 
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Scenario 3: Mother suffers from pre-eclampsia and the child is small and 
a complication on the child occurs. One AE of pre-eclampsia on the 
mother. Just one code of Pre-eclampsia? or  two codes one of pre-
eclampsia and one of CS, one or more events on the child.  

Scenario 1:  As the author of the question suggests, only one SAE 
report should be completed for the foetus mother, with the AE of 
foetal distress (recoded later to brain hypoxia).  The caesarean 
section should not be considered an AE for the mother. The 
mother’s characteristics, should be captured in B.1.10.1 with the 
caesarean section as relevant medical history (B.1.10.7). 
Scenario 2:  As the author of the question suggests, only one SAE 
report should be completed for the mother, with the AE of pre-
eclampsia.  No events are reported for the child therefore a linked 
SAE report is not called for.   
Scenario 3:  Two linked SAE reports should be submitted: The 
mother’s report should have the AE pre-eclampsia; the report for the 
foetus should have a term for foetal complication.  The term pre-
eclampsia would only apply to the mother’s case.   Section A.1.12 
(ID number of the linked report) should be completed for both the 
mother and child’s case. 

17 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0026 and E2BM IWG0037 
Can you provide more detailed user guidance on the use of ‘Term 
highlighted by the reporter’ (B.2.i.3)? 

 
All adverse reactions/events that occur at any point after 
introduction of the suspect drug/vaccine should be reported in 
E2B(M) section B.2 . Field B.2.i.0 should be used to report all 
reactions/events. Each reaction/event reported in the field B.2.i.0 
should be coded in the fields B.2.i.1 (MedDRA LLT) or B.2.i.2 
(MedDRA PT) or both, depending on regional preference. Field 
B.2.i.3 "Term highlighted by the reporter" is an optional field that, if 
used, should be correlated with medical concept(s) listed in field 
B.2.i.0. B.2.i.3 should be used to categorize the reactions/events as 
to (a) whether the medical concept was the reason the reporter 
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contacted the company and (b) whether the medical concept is 
serious according to the company. If field B.2.i.3 is used, a single 
entry is selected from four listed numeric responses (1-4). The 
optional entries in B.2.i.3 should always map to entries in B.2.i.0.  
This field is intended for the identification of a specific diagnosis as 
identified by the reporter e.g., if the reporter specifies flu-like 
syndrome comprising of fever, chills, sneezing, myalgia and 
headache, then flu-like syndrome is the highlighted term.   
If only one event is cited in a case report, this one is by implication 
considered highlighted by the reporter.  
This field is optional for completion in the EU and US but is 
mandatory in Japan for all complete case report types. For details, 
please consult MHLW guidance.  

18 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0027 
When is it intended to introduce a repeatable indication section within 
the drug section? 

 
DTD version 2.1 cannot currently be modified. Therefore, it is not 
possible to introduce a repeatable ‘indication’ section within the 
‘Drug(s) information’ section B.4. 
If for one drug there is information on multiple indications, the 
entire section B.4 should be repeated to capture all the specified 
indications (please refer also to user guidance as provided in 
Question # 10, E2BMIWG0011).  

19 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0028 
When is it intended to add the time zone information in M1.7 ‘Message 
date’? 

 
The fields M.1.7a ‘Message date format’ and M.1.7b ‘Message date’ 
allow the specification of the exact message date including, year, 
month, day, hour, minute and second. 
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Information on the time zone cannot currently be accommodated in 
DTD version 2.0 or 2.1 since the specifications cannot be modified.  
In general, the time specified in M.1.7 should always reflect the 
sender’s time and time zone. 

20 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0029 
Practical experience has shown that it is important to capture seriousness 
criteria at reaction/event level.  
How can this be handled within the current E2B(M) guideline? 
 

 
All seriousness criteria as specified in field A.1.5.2 ‘Seriousness 
criteria’ apply to the case as a whole.  
Field B.2.i.3 ‘Term highlighted by the reporter’ can be used to 
identify the seriousness of each reaction/event that the primary 
source indicated was a major concern or reason for reporting the 
case.  

21 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0031 
For some time I have been looking, unfortunately without success, for an 
official message definition for a message to exchange company profiles 
including certificates between the organisations.  
Is an official standardized message for this purpose available and if so 
where can I get the guideline / DTD / schema from? 
 

 
There is no ICH standard procedure for exchanging certificates (or 
public keys) of encryption software. However, in general, the use of 
safe and reliable procedures is recommended. 
The procedures for exchanging  certificates and public keys between 
health authorities and industry are specified in the regional 
legislation or guidelines. 
EU: http://eudravigilance.emea.eu.int
Japan: http://www.pharmasys.gr.jp/e2bm2/e2bm2_index.html 
(Notification No.0630004/No.0630006 dated on 30 June 2003). 
US: http://www.fda.gov/cder/aerssub
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22 Nov. 
2003 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0034 
ICHE2B(M) refers to the basic elements for developing an electronic  
Serious Adverse Reaction Form. 
In section B.2, Reaction(s)/Event(s) Description, it seems that more than  
one reaction could be described.  
Does this mean that a syndrome should be divided into the different 
symptomatologies defining this syndrome (e.g., should flu syndrome be 
divided into headache, joint aches, etc.) In that case, and as far as I 
understood, there is a concept discrepancy because requirements also 
says that a different form should be used for each serious adverse event. 

 

 
The purpose of the E2B(M) document is to standardize the data 
elements for the transmission of ICSRs.  For advice on describing 
syndromes, please refer to the latest edition of the ICH document 
"MedDRA Term Selection: Points to Consider" as published at 
http://www.ich.org.  At the time of this writing, advice is provided 
in sections on "Diagnosis reported with signs and symptoms" and 
"Provisional diagnoses." 
B.2.i.1 and B.2.i.2 are repeatable fields, and a separate block should 
be used for each reaction/event term for the purpose of 
accommodating multiple reactions within a single report.  A 
separate form should not be used for each serious adverse event 
occurring in the same patient with the same suspect product. 
 

23 June 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0037 
A serious case was sent electronically by a company to a Regulatory 
Authority.  Meanwhile, due to follow-up information received at the 
company, this case is now determined to be non-serious. 
(a)  Should the company send a new message indicating that the case is 

now non-serious? 
(b)  Should the company send a new message to nullify the case in the 

Regulatory Authority's database? 
(c)  If the case becomes serious again, should the company send a new 

message with the same <safetyreportid>? 

 
(a)   Yes, the company should send a new message, updating the 

previous report with the new information, indicating that the 
case is now non-serious.  The new information should be 
provided and, in addition, the fields below should be populated 
as follows: 
A.1.0.1: same identifier as in the initial report 
A.1.10.2: same identifier as in the initial report 
A.1.5.1: value = no 
A.1.7: date of receipt of the most recent information. 

(b)  The company should not send a new message to nullify the 
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case in the Regulatory Authority's database.   

(c)  Yes, this would be new information, and a follow-up report 
would be appropriate.  The same identifiers A.1.0.1 and 
A.1.10.2 for the link to the initial ICSR should be used. 

24 June 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0038 
In case of miscarriage: 
(a)  Should an ICSR be prepared for the parent, the fetus, or both the 

parent and the fetus? 
(b)  For the ICSR, should the seriousness criterion be "other medically 

important condition" rather than "result in death?" 
(c)  Should the outcome of the parent’s condition be entered in B.2.i.8 

(outcome of reaction/event at the time of last observation)?   
 

 
 
(a)  See the answer to Question E2B(M) Q&A # 16 
(b)  Since the ICSR should be prepared only for the parent, the 

seriousness criterion is “other medically important condition.”  
But, depending on the parent’s condition, the seriousness 
criterion could be life-threatening and/or hospitalization. 

(c)  Yes, the outcome of the parent’s condition should be entered 
in B.2.i.8. 

25 June 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0040 
How should field A.1.6 (the date report was first received from source) 
be populated, taking into consideration the recommendations of the ICH-
E2D guideline: 
(a)  Is it the date when the MAH receives a case report that fulfills 

minimum criteria for reporting?  Or, the date when the sender 
receives the information that fulfills minimum criteria regardless of 
reportability from the primary source?  

(b)  For example, what if the initial report was obtained on 01 May for 
the non-serious case and was not reported to the relevant regulatory 

 
 
(a)  Field A.1.6 should be populated with the date the 

information is received from the source. This information 
should fulfill the recommendations of the current ICH 
E2B(M)guideline, Section 1.5, “Minimum information” and 
the ICH E2D guideline, Section 4.2, “Minimum information 
for reporting.”  The minimum information for the 
transmission of a report should include at least one 
identifiable reporter (section A.2), identifiable patient 
(section B.1), one reaction/event  (section B. 2), and one 
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agency; then on 10 May, what if follow-up information became 
available that necessitated expedited reporting because the case was 
determined to be serious and unlabeled? 

 

suspect drug (section B.4). 
(b)  In this example, in the field A.1.6, the initial report date and 

the follow-up report date are both 01 May.  In the field 
A.1.7, the most recent information available date is 01 May 
for the initial report and 10 May for the follow-up report.  
Whether or not this case safety report should be reported to 
the relevant regulatory authority will depend on the local 
authorities. 

 

26 June 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0042 
What is the difference between releases 1.0 and 2.0 of the v2.1 DTD?  Is 
either one acceptable for use?  
 

 
Release 1.0 of v2.1 DTD had errors that were corrected, which 
resulted in release 2.0 of v2.1 DTD.  Release 1.0 should not be used.  
Release 2.0 should be used. 
 

27 Nov. 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0046 
Case A is linked with Case B. 
When case B is transmitted in E2B format, should A.1.12 field in the file 
contain A.1.0.1 Safety Report Id or A.1.10 Company Number for case 
A? 

 
When a case report A is to be linked to case report B by a company 
X, the field A.1.12 of both reports should be populated.  In case 
report A the field A.1.12 should capture the value of the field 
A.1.10.1 (if the sender is a regulator) or A.1.10.2 (if the sender is a 
company) as the field appears in case report B. 
Similarly, in case report B, the field A.1.12 should capture the value 
of the field A.1.10.1 (if the sender is a regulator) or A.1.10.2 (if the 
sender is a company) as the field appears in case report A. 
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28 Nov. 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0047 
A man started medications before his partner became pregnant. But she 
has a miscarriage now. 
(a) Is the ADR a miscarriage? 
(b) Is the patient of the report the father or mother? 
(c) Is the route of administration how the father took the medicine? 

 
 
(a) Yes.  In this case the ADR should be the  miscarriage 

experienced by the mother. 
(b) The patient should be the mother.  Per the user guidance, in case 

of fetal demise or early spontaneous abortion, only a parent 
report is applicable.  The sections B.1.1 to B.1.8 should be 
completed. 

(c) Yes.  The route of administration should be how the father was 
given the suspect medication.  But while the characteristics of 
the suspect drug should be captured in section B.4, it should be 
clearly mentioned in field B.4.k.19 (additional information on 
drug) that the suspect medication was taken by the father.  Since 
it’s a mother’s report, the route of administration (B.4.k.8.) 
should be indicated as unknown. 

 

29 Nov. 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0048 
A man started medications before his partner became pregnant.  The 
baby was born with ADR.  Are the following statements correct? 
(a) A report should be submitted as a parent-child/fetus report. 
(b) B.1.10 captures the data of the father. 
(c) Route of administration is unknown. 

(a) Yes.  The report should be submitted as a parent-child/fetus 
report.  The patient should be the baby. 

(b) Yes, B.1.10 should be populated with the father's data. 
(c) Yes, in this case, not enough information was provided to 

determine the route of administration of the suspected drug to 
the baby.  The route of administration should be indicated as 
unknown. 
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30 Nov. 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0050 
Given the user guidance in the E2BM guideline and question # 10 
(E2BM IWG 0011) in the Q&A document, please describe the preferred 
use of B.4.k.15a for the following two scenarios. The reports are from 
spontaneous sources and exact dates of drug administration are unknown 
in both instances: 
Scenario 1: Identifiable patient received drug "X" p.o. in hospital for one 
week and then the same drug/form/dose for two weeks at home. There 
was a serious, unexpected event and an identifiable reporter, etc. 
(a) For scenario 1, would it be necessary to repeat B.4.k.15a? That is, 

should a single entry of <3> populate the duration field (B.4.k.15b 
units entry <803> week) or should the related field repeat with the 
drug listed twice with <1> and <2> populating the corresponding 
B.4.k.15a field, respectively? 

Scenario 2:  Identifiable patient received drug "X" i.v. in hospital for one 
week and then took the same dose but a different formulation of the 
same drug/dose p.o. for two weeks at home. There was a serious, 
unexpected event and an identifiable reporter, etc. 
(b) For scenario 2, would B.4.k.15a repeat? That is, should a single 

entry of <3> populate the duration field or would it be preferable to 
show the two formulations separately and with two separate entries 
in the respective duration fields, <1> and <2> for the i.v. and p.o. 
form/administration? 

(c) Should, for Scenario 2, the drug be listed twice (different forms, per 

 
 
(a) For scenario 1, if the drug treatment was continuous, drug “X“ 

should be listed  in B.4.k.2 (B.4.k.2.1, Proprietary medicinal 
product name, and B.4.k.2.2, Active drug substance name) with 
<3> populating field B.4.k.15a (Duration of drug 
administration) and <803> (week) populating field B.4.k.15b 
(Duration of drug administration unit). Fields B.4.k.15a and 
B.4.k.15b would not need to be repeated. However, if treatment 
was stopped  between hospital and home, it would be preferred 
to repeat drug “X“ in block B.4.k.2 (repeat entries in both field 
B.4.k.2.1 and field B.4.k.2.2), with values of <1> and <2> 
populating the corresponding duration fields (B.4.k.15a) and 
<803> (week) populating the two unit fields (B.4.k.15b). 

(b) For scenario 2, drug “X“ should be listed twice in the repeating 
block B.4.k.2 with values of <1> and <2> populating the two 
corresponding duration fields (B.4.k.15a) and <803> populating 
both of the units fields (B.4.k.15b). The two routes of 
administration can be indicated by providing separate entries of 
<042> (Intravenous not otherwise specified) and <048> (Oral) 
in the corrresponding B.4.k.8 fields (Route of administration). 

(c) For Scenario 2, a duration value of <3> in field B.4.k.15a would 
not be considered appropriate.  
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Q&A 10) and the duration for BOTH show as 3? 

(d) Should an adjustment be made in the E2B message if there was a 
known missed dose/day or two in either scenario (to cover the 
"intermittent" user guidance)? 

 

(d) An adjustment in the structured data fields need not be made for 
a known missed dose/day or two in either scenario (in 
accordance with the "intermittent" user guidance); descriptive 
information can be provided in the dosage text field (B.4.k.6). 

 

31 Nov. 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0051 
ICH E2D states: For regulatory purposes, if an event is spontaneously 
reported, even if the relationship is unknown or unstated, it meets the 
definition of an adverse drug reaction. 
(a) In the case of a spontaneous report with an unstated relationship, 

does that imply that the fields B.4.k.18.1 through B.4.k.18.4 should 
be populated with the causality assessment “possible” for all the 
drugs? 

(b) Can the company have a different opinion from the reporter and 
state the causality with the same drug is unrelated or unlikely? 

 

 
(a) If an event is spontaneously reported to a company about the 

patient who took that company's drug, and the relationship is 
unstated, it implies a suspected causal relationship to the drug.  
However, fields B.4.k.18.1 through B.4.k.18.4 should be left 
blank unless otherwise required by local regulation. 

(b) The company's causality assessment can be captured in fields 
B.4.k.18.1 through B.4.k.18.4 and the sender’s comments can be 
captured in field B.5.4. 

 

32 Nov.
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0053 
A company wishes to report a fixed combination medicinal product (e.g., 
ace inhibitor 20 mg and diuretic 12.5 mg).  How should we code this 
information in section B.4, taking into account the need to provide the 
structured dosage information for this combination? 

 
The proprietary medicinal product name of the fixed combination 
product should be entered in B.4.k.2.1.  The active substance for the 
ace inhibitor should be entered in B.4.k.2.2.   
B.4.k.2.2 should be repeated and the active substance for the 
diuretic should be repeated. 
The dosage information should be entered in B.4.k.6 as free text. 
In Japan, codes are available for approved combination drugs and 
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can be used in the appropriate fields: B.4.k.2.1 (proprietary 
medicinal product name) and B.4.k.2.2 (active substance name). 

33 Nov. 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0054 
If a report is forwarded to a company by a Health Authority, should the 
company consider that: 
(a) the Health Authority's causality assessment is at least “possible”? 
(b) the reporter’s causality assessment is also at least “possible”? 

 

 

(a) and (b) By definition a spontaneous report contains suspected 
adverse reactions (i.e., a possible causal relationship is suspected but 
not established).  However, there is no universally accepted 
definition for "possible" in the scale of causality assessment.  It is 
therefore not possible to provide a precise answer to this question.  
It is up to the company and receiver to define causality assessment 
method and classify the case-reports accordingly. 

34 Nov. 
2004 

Question generated by the E2B Implementation Working Group : 
E2BM IWG0055 
Use of Elements: 
-- B.4.k.5.3  <drugseparatedosagenumb> 
-- B.4.k.5.4 <drugintervaldosageunitnumb> 
-- B.4.k.5.5 <drugintervaldosagedefinition> 

Can you confirm that it is the case that if any one of the above three 
elements is provided then all three must be provided, as sending only some 
of these elements gives information that cannot be interpreted? 

 
To provide structured information in B.4.k.5 (Structured dosage 
information), the information should be provided in the relevant 
fields.  However, if the data are incomplete or difficult to structure, 
the available   information should be provided in B.4.k.6 (Dosage 
text). 
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PERIODIC BENEFIT-RISK EVALUATION REPORT (PBRER) 

 

1. INTRODUCTION  

The Periodic Benefit-Risk Evaluation Report (PBRER) described in this Guideline is 
intended to be a common standard for periodic benefit-risk evaluation reporting on 
marketed products (including approved drugs that are under further study) among the 
ICH regions.   

This Guideline defines the recommended format and content of a PBRER and provides 
an outline of points to be considered in its preparation and submission. 

Definitions of many technical terms used in the Guideline are included in a glossary 
(Appendix A); the first mention of a term in the Guideline is identified with an asterisk 
(*). 

1.1 Background 

When a new medicinal product is approved for marketing, demonstration of safety and 
efficacy are generally based on data from a limited number of patients, many studied 
under the controlled conditions of randomised trials.  Often, higher risk subgroups and 
patients with concomitant illnesses that require use of other drugs are excluded from 
clinical trials, and long-term treatment data are limited.  Moreover, patients in trials are 
closely monitored for evidence of adverse events.  In clinical practice, monitoring is less 
intensive, a broader range of patients are treated (age, co-morbidities, drugs, genetic 
abnormalities), and events too rare to occur in clinical trials may be observed (e.g., 
severe liver injury).  These factors underlie the need for continuing analysis of relevant 
safety, efficacy,1 and effectiveness1 information throughout the lifecycle of a medicinal 
product – promptly, as important findings occur – and periodically – to allow an overall 
assessment of the accumulating data.  Although the majority of new information will be 
safety-related, new information about effectiveness, limitations of use, alternative 
treatments, and many other aspects of the drug’s place in therapy may be pertinent to its 
benefit-risk assessment. 

The ICH Guideline E2C, Clinical Safety Data Management: Periodic Safety Update 
Reports for Marketed Drugs, achieved Step 4 in 1996, and was intended to harmonise 
the periodic reporting requirements to regulatory authorities and to provide, in a 
common format, the worldwide interval safety experience of a medicinal product at 
defined times post-approval.  At that time, the focus of the Periodic Safety Update 
Report (PSUR) was on relevant new safety information in the context of patient 
exposure, to determine if changes were needed to the Reference Safety Information* 
(RSI) in order to optimise the continued safe use of the product.  The Guideline was 
revised in 2003, to provide needed clarification, guidance and flexibility. 

Since that time, the pharmacovigilance environment has evolved, prompting 
reassessment of the role of the PSUR in the spectrum of safety documents submitted to 
regulatory authorities.  This reassessment highlighted several factors that led to 
consensus for revision and refocus of the Guideline, to enhance its usefulness in light of 
advances in the field: 

                                            
1 The terms efficacy and effectiveness are not standardised, and have different meanings across 
some regions.  See Section 2.6 
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 Significant progress in the technology and science of pharmacovigilance, including 
electronic submission of Individual Case Safety Reports (ICSRs) to regulatory 
authorities, automated data mining techniques, and more attention to benefit-risk 
evaluation; 

 Greater emphasis on proactive and documented risk management planning; 
 Increasing recognition that meaningful evaluation of important new risk information 

should be undertaken in the context of a medicinal product’s benefits; and  
 Overlap in the content of ICH Guidelines related to pharmacovigilance 

documentation. 

As noted above, the primary objective of the PSUR was to provide a comprehensive 
picture of the safety of approved medicinal products.  With recognition that the 
assessment of the risk of a medicinal product is most meaningful when considered in 
light of its benefits, the proposed report would provide greater emphasis on benefit than 
the PSUR, particularly when risk estimates change importantly.  In such cases there 
will need to be an overall explicit evaluation of benefit-risk.  Consequently the name of 
the proposed report is the “Periodic Benefit-Risk Evaluation Report” (PBRER).  The 
PBRER would also provide greater emphasis on the cumulative knowledge regarding a 
medicinal product, while retaining a focus on new information. 

A formal evaluation of benefit is a new feature of the PBRER; however, it is recognised 
that a concise discussion of benefit will usually be sufficient, unless the safety or benefit-
risk profile has changed significantly during the reporting interval.  Thus, the level of 
detail provided in certain sections of the PBRER (e.g., evaluation of safety and efficacy 
data, evaluation of safety signals,* and benefit-risk evaluation) should be proportional to 
the medicinal product’s known or emerging important risks and to evidence of emerging 
important benefits.  

As the scope of the PBRER has been extended to include benefit as well as safety, the 
reference information for the report also needs to take this new factor into account.  It is 
generally impractical for Marketing Authorisation Holders (MAHs) to have one 
reference information source that: 

 Encompasses all parameters that contribute towards the benefit-risk evaluation, 
(i.e., benefit, efficacy/effectiveness, indication(s) and safety information); 

 Is common to all ICH regions; and 
 Addresses all circumstances, (e.g., generics, products licensed in one country only). 

Therefore, this Guideline proposes more practical options that MAHs can consider in 
selecting the most appropriate reference product information for the PBRER.  These 
proposals incorporate the original ICH E2C concept of reference safety information (e.g., 
Company Core Safety Information* [CCSI]), with the addition of the approved 
indications for the product.  This reference product information may be the Company 
Core Data Sheet* (CCDS) or another document proposed by the MAH (see Section 2.4). 

The important baseline efficacy and effectiveness information summarised in Section 
17.1 of the PBRER will form the basis (or “reference”) for the benefit evaluation, 
irrespective of the reference product information used by the MAH. 

The frequency of submission of reports to regulatory authorities is subject to national or 
regional regulatory requirements, and may differ, depending on a number of factors.  
The Guideline includes advice on managing different frequencies of PBRER submission 
in different regions. 

One of the motivating factors behind revision of the ICH E2C(R1) Guideline was the 
desire to enhance efficiency by decreasing the duplication of effort required for the 
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preparation of various regulatory documents.  This Guideline has been developed, 
therefore, such that corresponding sections of the PBRER, Development Safety Update 
Report (DSUR, ICH E2F), and safety specification of a risk management plan (ICH E2E) 
can be identical in content.  (See also Section 1.4, Relation of the PBRER to Other ICH 
Documents) 

1.2 Objectives  

The main objective of a PBRER is to present a comprehensive, concise, and critical 
analysis of new or emerging information on the risks of the medicinal product, and on its 
benefit in approved indications, to enable an appraisal of the product’s overall benefit-
risk profile.  The PBRER should contain an evaluation of new information relevant to the 
medicinal product that became available to the MAH during the reporting interval, in 
the context of cumulative information by: 

 Summarising relevant new safety information that could have an impact on the 
benefit-risk profile of the medicinal product; 

 Summarising any important new efficacy/effectiveness information that has become 
available during the reporting interval;  

 Examining whether the information obtained by the MAH during the reporting 
interval is in accord with previous knowledge of the medicinal product’s benefit and 
risk profile; and 

 Where important new safety information has emerged, conducting an integrated 
benefit-risk evaluation for approved indications. 

When appropriate, the PBRER should include proposed action(s) to optimise the benefit-
risk profile.   

Urgent safety information should be reported through the appropriate mechanism; the 
PBRER is not intended to be used to provide initial notification of significant new safety 
information or to provide the means by which new safety concerns* are detected.  

1.3 Scope of the PBRER  

The main focus of each PBRER is the evaluation of relevant new safety information from 
the available data sources, 2 placed within the context of any pertinent 
efficacy/effectiveness information that may have become available since the 
International Birth Date* (IBD), the date of the first marketing approval in any country 
in the world, or the Development International Birth Date (DIBD), the date of first 
authorisation for the conduct of an interventional clinical trial in any country. 3  All 
pertinent new safety and efficacy/effectiveness information discovered during the 
reporting interval3 should be discussed in the appropriate sections of the PBRER.   

For the purposes of this Guideline, sources of available information refer to data 
regarding the active substance(s) included in the medicinal product or the medicinal 
product that the MAH may reasonably be expected to have access to, and that are 
relevant to the evaluation of the safety or benefit-risk profile (see also Appendix E, 
Examples of Possible Sources of Information that May Be Used in the Preparation of the 
PBRER).  For example, there may be less information available to the MAH regarding a 
generic product as compared to a product for which the MAH is the innovator, and only a 

                                            
2 For the purpose of this document, the terms “authorisation” and “authorised” refer to clinical 
trials and the terms “approval” and “approved” refer to marketing applications. 
3 This Guideline should not serve to limit the scope of information to be provided in the evaluation 
of benefit-risk of a medicinal product.  Please refer to the applicable laws and regulations in the 
countries and regions in which the PBRER is to be submitted.  
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published report may be accessible for a clinical trial not sponsored by the MAH.  On the 
other hand, for a MAH-sponsored clinical trial, the MAH will have access to patient level 
data towards evaluation of the product’s benefit-risk.  When desired by the MAH, a list 
of the sources of information used to prepare the PBRER can be provided as an appendix 
to the report. 

The PBRER should include cumulative knowledge of the product while retaining focus 
on new information, i.e., the overall safety evaluation and integrated benefit-risk 
evaluation will take into account cumulative information.  Because clinical development 
of a drug frequently continues following marketing approval, relevant information from 
post-marketing studies or clinical trials in unapproved indications or populations should 
also be included in the PBRER.  Similarly, as knowledge of the safety of a medicinal 
product may be derived from evaluation of data associated with uses other than the 
approved indication(s), such knowledge would be reflected in the risk evaluation, where 
relevant and appropriate. 

1.4 Relation of the PBRER to Other ICH Documents 

At present, some ICH countries and regions accept submission of separate types of 
periodic reports to fulfil national and regional requirements within the post-approval 
period: the PSUR (ICH Guideline E2C(R1)) for periodic reporting of the safety of 
approved medicinal products, the DSUR (ICH Guideline E2F) for periodic reporting on 
the safety of medicinal products that remain in clinical development, and the safety 
specification component of ICH Guideline E2E that might be submitted at the time of 
marketing application and/or PSUR submission to aid in the planning of 
pharmacovigilance activities.  As these documents have different regulatory purposes, 
different periodicities, and can be reviewed by different divisions within a single 
regulatory authority, each document needs to be complete in its own right – a 
comprehensive document that can stand alone.  Nevertheless, overlap and 
inconsistencies between the content of the DSUR, PSUR, and safety specification can 
lead to inefficiencies in the production of the documents by the MAH. 

Modular Approach 

This Guideline aims to facilitate flexibility by encouraging the use of individual sections 
that are common to more than one report – “modules” that can be used for different 
regulatory authorities and for different purposes.  Therefore, the PBRER has been 
developed in such a way that the content of several sections may be used for sections of 
other documents as a basis for a modular approach.  For example, if the DIBD of a DSUR 
for a medicinal product is aligned to the IBD of the PBRER for the same product as 
suggested in ICH E2F, the content of a number of sections of the DSUR can also be used 
in the PBRER when the Data Lock Points (DLPs) are the same, i.e., when each report 
covers an interval of one year based on the IBD. 

Appendix D of this Guideline lists the PBRER sections that can be shared with either the 
DSUR (ICH E2F) or safety specification of a risk management plan (ICH E2E), if 
appropriate.   

The use of common sections across the PBRER, DSUR and safety specification as a 
modular approach has a number of advantages: 

 Maximizes the utility of the modules across multiple regulatory documents;  
 Promotes consistency across the PBRER, DSUR and safety specification; 
 Avoids unnecessary duplication of effort; 
 Is expected to improve efficiency for MAHs in the preparation of these documents; 
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 Facilitates flexible utilisation of  existing  sections (modules)  when,  for example, the 
PBRER covers different time intervals or needs to be submitted at different times to 
multiple different authorities.  In these circumstances, only modules that include 
new information or new evaluation would need to be updated when submitting the 
PBRER.  

Although currently out of scope for ICH E2C(R2), it is envisioned that the modular 
approach proposed, based on common sections across various documents, will ultimately 
facilitate development of electronic modules for use in future regulatory submissions. 

2. GENERAL PRINCIPLES 

2.1 Single PBRER for an Active Substance 

The PBRER should provide information on all approved indications, dosage forms, and 
regimens for the active substance, with a single DLP.  In some circumstances, it will be 
appropriate to present data by indication, dosage form, dosing regimen, or population 
(e.g., children vs. adults) within the relevant section(s) of the PBRER.  In exceptional 
cases, submission of separate PBRERs might be appropriate, for example, an active 
substance used in two formulations for systemic and topical administration in entirely 
different indications.  In these cases, the regulatory authorities should be notified and 
their agreement obtained, preferably at the time of approval. 

2.2 PBRERs for Fixed-Dose Combination Product 

For combinations of substances also marketed individually, information for the fixed 
combination may be reported either in a separate PBRER or included as separate 
presentations in the report for one of the individual substances, depending on the 
circumstances.  Listing related PBRERs is considered important. 

2.3 Products Manufactured and/or Marketed by More than One Company 

Each MAH is responsible for submitting PBRERs for its own products. 

When companies are involved in contractual relationships (e.g., licensor-licensee), 
respective responsibilities for preparation and submission of the PBRER to the 
regulatory authorities should be clearly specified in the written agreement. 

When data received from a partner company(ies) might contribute meaningfully to the 
safety, benefit, and/or benefit-risk analyses and influence the reporting company’s 
product information, these data should be included and discussed in the PBRER. 

2.4 Reference Information 

An objective of a PBRER is to evaluate whether information obtained during the 
reporting interval is in accord with previous knowledge on the product’s benefit and risk 
profile, and to indicate whether changes should be made to the reference product 
information.  Having one reference source of information that can be applied across the 
three ICH regions would facilitate a practical, efficient, and consistent approach to the 
benefit-risk evaluation and make the PBRER a unique report accepted in all countries 
and regions. 

The reference product information for the PBRER would include “core safety” and 
“approved indications” components.  In order to facilitate the assessment of benefit and 
benefit-risk by indication in the evaluation sections of the PBRER, the reference product 
information document should list all approved indications in ICH countries or regions.  It 
is likely that these indications will also apply in other countries or regions.  However, 
when the PBRER is also to be submitted to other countries in which there are additional 
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locally approved indications, these indications may either be added to the reference 
product information or handled as a regional appendix/appendices as considered most 
appropriate by the MAH.  The basis for the benefit evaluation should be the baseline 
important efficacy/effectiveness information summarised in Section 17.1 of the PBRER. 

The following possible options can be considered by MAHs in selecting the most 
appropriate reference product information for a PBRER: 

 Company Core Data Sheet  

In accordance with ICH E2C(R1) recommendations, it is a common practice for MAHs to 
prepare their own CCDS, which includes sections relating to safety, indications, dosing, 
pharmacology, and other information concerning the medicinal product.  The core safety 
information contained within the CCDS is referred to as the CCSI.  A practical option is 
for MAHs to use the latest CCDS in effect at the end of the reporting interval as the 
reference product information for both the risk sections of the PBRER as well as the 
main approved indications for which benefit is evaluated.   

When the CCDS for a medicinal product does not contain information on approved 
indications, the MAH should clearly specify which document is used as the reference 
information for the approved indications in the PBRER.   

 Other options for the reference product information 

When there is no CCDS or CCSI for a product, e.g., where the product is approved in 
only one country or region, or for established/generic products on the market for many 
years, the MAH should clearly specify the reference information being used.  This may 
comprise national or regional product information such as the US Package Insert (USPI) 
or European Summary of Product Characteristics (SmPC), or the Japanese package 
insert, as appropriate.  The basis for the benefit evaluation should be the baseline 
important efficacy/effectiveness information summarised in Section 17.1 of the PBRER. 

Where the reference information for approved indications is a separate document to the 
RSI, the version current at the DLP of the PBRER should be included in Appendix 1. 

The MAH should continuously evaluate whether any revision of the reference product 
information/RSI is needed whenever new safety information is obtained throughout the 
reporting interval.  Significant changes to the reference product information/RSI made 
during the interval should be described in Section 4 of the PBRER (“Changes to 
Reference Safety Information”) and include: 

 Changes to contraindications, warnings/precautions sections of the RSI; 
 Addition of Adverse Drug Reaction(s) (ADR) and interactions; 
 Addition of important new information on use in overdose; and 
 Removal of an indication or other restrictions for safety or lack of efficacy reasons. 

Significant changes to the RSI made after the DLP but before submission of the PBRER 
should be included in Section 14 of the report (Late-Breaking Information), if feasible.   

If stipulated by applicable regional requirements, the MAH should provide, in a regional 
appendix, information on any final, ongoing, or proposed changes to the national or local 
authorised product information.  

2.5 Level of Detail Within PBRER 

The level of detail provided in certain sections of the PBRER should depend on the 
medicinal product’s known or emerging important benefits and risks.  This approach is 
applicable to those sections of the PBRER in which there is evaluation of safety data, 
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efficacy/effectiveness data, safety signals, and benefit-risk.  Therefore, the extent of 
information provided in such PBRER sections will vary among individual PBRERs. 

For example, when there is important new safety information, a detailed presentation of 
that information should be included, plus the relevant benefit information, in order to 
facilitate a robust benefit-risk analysis.  Conversely, when little new important safety 
information has become available during the reporting interval, a concise summary of 
baseline benefit information should be sufficient, and the benefit-risk evaluation would 
consist primarily of an evaluation of updated interval safety data. 

2.6 Efficacy/Effectiveness  

For the purpose of this Guideline, evidence on benefits in clinical trials and in everyday 
medical practice should be reported.  Because the terms are not harmonized across 
regions, the terms “efficacy/effectiveness” are used in this Guideline to clarify that 
information from both clinical trials and everyday medical practice are within the scope 
of the information on benefit to be included within the PBRER.  In some regions, efficacy 
refers to evidence of benefit from controlled clinical trials while effectiveness implies use 
in everyday medical practice.  Conversely, in other regions, this distinction is not made. 

2.7 Benefit-Risk Evaluation 

When a drug is approved for marketing, a conclusion has been reached that, when used 
in accordance with approved product information, its benefits outweigh its risks.  As new 
information about the drug emerges during marketing experience, benefit-risk 
evaluation should be carried out to determine whether benefits continue to outweigh 
risks, and to consider whether steps need to be taken to improve the benefit-risk balance 
through risk minimisation activities, e.g., labelling changes, communications with 
prescribers, or other steps. 

2.8 Periodicity and PBRER Data Lock Point 

2.8.1 International Birth Date and Data Lock Point 

Each medicinal product should have an IBD: the IBD is the date of the first marketing 
approval for any product containing the active substance granted to any company in any 
country in the world.  When a report contains information on different dosage forms, 
formulations, or uses (indications, routes and/or populations), the date of the first 
marketing approval for any of the various authorisations should be regarded as the IBD 
and, therefore, determine the DLP for purposes of the PBRER.  The DLP is the date 
designated as the cut-off for data to be included in a PBRER.  Through PBRERs 
prepared with harmonised DLPs based on a common IBD, the same updated safety and 
benefit-risk information can be reviewed globally by different regulatory authorities. 

When a separate PBRER is prepared for a fixed-dose combination product (see Section 
2.2), the DLP for that PBRER can be based on either the earliest IBD of one of the 
component active substances, or the IBD of the first marketing approval anywhere in the 
world for the fixed-dose combination.   

When clinical development of a medicinal product continues following marketing 
approval, if desired by the sponsor/MAH, the beginning of the DSUR reporting interval 
can be synchronized with the IBD-based cycle, so that both the DSUR and PBRER can 
be prepared at the same time, using the same DLP.  This approach will facilitate use of 
the proposed common sections/modules for both the PBRER and DSUR when both are 
submitted annually (see Appendix D). 
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2.8.2 Managing Different Frequencies of PBRER Submission 

The need for the submission of a PBRER and the frequency of report submission to 
regulatory authorities are subject to national or regional regulatory requirements, and 
usually depend on such factors as approval dates, the length of time the product has 
been on the market, and the extent of knowledge of the benefit-risk profile of the product.  
The PBRER format and content are intended to apply to periodic reports that cover 
reporting periods of 6 months or longer.  Once a drug has been marketed for several 
years, national or regional regulation may allow the frequency of submission to be 
extended to longer time intervals, e.g., greater than one year for products considered to 
have an established and acceptable profile or considered to be low risk; however, more 
frequent PBRERs may continue to be required in other regions.  As a result, the 
following scenarios may be encountered by MAHs: 

 PBRERs may be required on 6-monthly, annual, and less frequent submission 
timetables simultaneously across different regions. 

 Changes in reporting frequency may also apply after important additions or changes 
in clinical use are approved (e.g., new indication[s] and/or new population[s]).  In 
these circumstances, it is possible that the reporting interval will be shortened, even 
for older products with a previously reduced frequency of PBRER submission. 

 An ad hoc PBRER may be requested by a regulatory authority (see Section 2.8.2.1 of 
this Guideline). 

Independent of the length of the interval covered by the report: 

 Each PBRER should be stand-alone and reflect new and cumulative information 
currently available to the MAH. 

 Regulators will normally accept use of the IBD to determine the DLP for PBRERs.  
Where national or regional requirements differ from this, the MAH may wish to 
discuss with the relevant regulatory authority.  Use of a single harmonised IBD and 
DLP for each product is important in order to reduce the burden of work involved in 
preparing PBRERs, and respects the original purpose of the PBRER – to prepare a 
single worldwide summary on a product that can be submitted to different regulatory 
authorities. 

 For newly approved products, a 6-monthly periodicity applies in many regions, for at 
least the first 2 years after approval. 

 For PBRERs submitted on a routine/regular basis, the reports should be based on 
cumulative data, with interval data sets of 6 months, or multiples thereof. 

 Sections that provide interval information are likely to need to be updated for each 
PBRER, and the content used in the previous PBRER can be reviewed and reused for 
sections where no new information has arisen since preparation of the last PBRER, if 
appropriate.  Following review, it may be determined that sections providing 
evaluation of cumulative data may not need to be updated if the content remains up 
to date with current information.  See Figure 1. 

 In situations when an MAH is preparing PBRERs on both a six-monthly and annual 
basis for different regulatory authorities, the regulatory authority requiring a 
PBRER on a six-month cycle may accept PBRERs containing 12-month interval data.  
See Figure 2.  MAHs should discuss the acceptability of this approach with the 
relevant regulatory authority(ies). 
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Figure 1:  Submission of PBRERs Based on the Same Data Lock Point, with Various 
Reporting Periods. 
 
Shading indicates period of interval data. 
For all reports, the cumulative data reflect all data from the IBD/DIBD**. 
 

 
 
** Cumulative Clinical Trial Summary Tabulation of Serious Adverse Events & Clinical Trial 
Exposure data only 
 

Figure 2:  Submission of 6-Month and Annual PBRERs 
 

 

Region 1 requires 6-monthly PBRER, and receives PBRER A, B, C, and D (assuming agreement 
has been reached with pertinent regulatory authority[ies]). 

Region 2 requires annual PBRER, and receives PBRER B and D. 
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2.8.2.1 Ad hoc (“for cause”) PBRERs 

Ad hoc PBRERs are reports outside the routine reporting requirements, and may be 
requested by some regulatory authorities.  Where an ad hoc report is requested and a 
PBRER has not been prepared for a number of years, it is likely that a completely new 
report will need to be prepared by the MAH. 

2.8.3 Time Interval Between Data Lock Point and the Submission 

As a result of the expanded scope of the PBRER, the time interval between the DLP and 
submission of PBRERs should be as follows: 

 PBRERs covering intervals of 6 or 12 months: within 70 calendar days; 
 PBRERs covering intervals in excess of 12 months: within 90 calendar days; 
 ad hoc PBRERs: 90 calendar days, unless otherwise specified in the ad hoc request. 

The day of DLP is day 0 of the 70- or 90-calendar day interval between the DLP and 
report submission.  Where national or regional requirements differ from the above, the 
MAH should discuss the timeline for submission with the relevant regulatory authority. 

2.9 Format and Presentation of PBRER 

2.9.1 Format 

The recommended format and content of the PBRER, including table of contents, section 
numbering, and content of each section, is outlined below. 

The full ICH Guideline E2C(R2) format should be used for all PBRERs.  When no 
relevant information is available or a PBRER section is not applicable, this should be 
stated.  Particular sections of the PBRER may share content with other regulatory 
reports, e.g., documents described in ICH Guidelines E2E and E2F.  It may be possible 
for the MAHs to take advantage of the modular approach of the PBRER (i.e., sections 
that can be separated and submitted independently or combined with other documents) 
to facilitate such regulatory needs, maximize the utility of the content, and reduce 
duplicate work. 

2.9.2 Presentation 

The recommended table of contents, including section numbering, for the PBRER is 
provided below: 

Title Page 

Executive Summary 

Table of Contents 

1. Introduction 
2. Worldwide Marketing Approval Status 
3. Actions Taken in the Reporting Interval for Safety Reasons 
4. Changes to Reference Safety Information 
5. Estimated Exposure and Use Patterns 

5.1 Cumulative Subject Exposure in Clinical Trials 
5.2 Cumulative and Interval Patient Exposure from Marketing Experience 

6. Data in Summary Tabulations 
6.1 Reference Information 
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6.2  Cumulative Summary Tabulations of Serious Adverse Events from 
Clinical Trials 

6.3  Cumulative and Interval Summary Tabulations from Post-Marketing Data 
Sources 

7. Summaries of Significant Findings from Clinical Trials during the Reporting 
Period 
7.1 Completed Clinical Trials 
7.2 Ongoing Clinical Trials 
7.3 Long-Term Follow-up 
7.4 Other Therapeutic Use of Medicinal Product 
7.5 New Safety Data Related to Fixed Combination Therapies 

8. Findings from Non-Interventional Studies 
9. Information from Other Clinical Trials and Sources 
10. Non-Clinical Data 
11. Literature 
12. Other Periodic Reports 
13. Lack of Efficacy in Controlled Clinical Trials 
14. Late-Breaking Information 
15. Overview of Signals: New, Ongoing, or Closed 
16. Signal and Risk Evaluation  

16.1 Summary of Safety Concerns 
16.2 Signal Evaluation  
16.3 Evaluation of Risks and New Information  
16.4 Characterisation of Risks 
16.5 Effectiveness of Risk Minimisation (if applicable) 

17. Benefit Evaluation 
17.1 Important Baseline Efficacy/Effectiveness Information 
17.2 Newly Identified information on Efficacy/Effectiveness  
17.3 Characterisation of Benefits 

18. Integrated Benefit-Risk Analysis for Approved Indications 
18.1 Benefit-Risk Context - Medical Need and Important Alternatives  
18.2 Benefit-Risk Analysis Evaluation 

19. Conclusions and Actions 
20. Appendices 

3. GUIDANCE ON CONTENTS OF THE PBRER 

All sections should be completed, and when no information is available, this should be 
stated.  Note that Section “3.N” of this Guideline provides guidance on the content of 
Section “N” of the PBRER.  For example, “Reference Information,” described in Section 
3.6.1 of this Guideline corresponds to Section 6.1 of the PBRER. 

Title Page  

The title page of the PBRER should include the following information: 
 Date of the report; 
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 Medicinal product(s); 
 IBD; 
 Reporting interval; 
 MAH(s) name(s) and address(es); and  
 Any statement on the confidentiality of the information included in the PBRER.  

Executive Summary 
This section should provide a concise summary of the most important information 
contained in the report. 

 The following information should be included in the Executive Summary: 
 Introduction; 
 Reporting interval; 
 Medicinal product(s) – mode(s) of action, therapeutic class(es), indication(s), dose(s), 

route(s) of administration, formulation(s); 
 Estimated cumulative exposure of clinical trial subjects; interval and cumulative 

post-approval exposure; 
 Number of countries in which the medicinal product is approved; 
 Summary of overall benefit-risk evaluation (based on Section 18.2 of the PBRER);  
 Actions taken or proposed for safety reasons, e.g., significant changes to the 

reference product information, other risk minimisation activities; and 
 Conclusions. 

Table of Contents 

3.1 Introduction  

Section 1 of the PBRER should include: 

 IBD; 
 Reporting interval; 
 Medicinal product(s) – mode(s) of action, therapeutic class(es), dose(s), route(s) of 

administration, formulation(s); 
 A brief description of the approved indication(s) and population(s); 
 A brief description and explanation of any information that has not been included in 

the PBRER; and 
 The rationale for submission of multiple PBRERs for the medicinal product, if 

applicable. 

3.2 Worldwide Marketing Approval Status  

Section 2 of the PBRER should provide a brief narrative overview including date of first 
approval, indication(s), approved dose(s), and where approved, if applicable. 

3.3 Actions Taken in the Reporting Interval for Safety Reasons  

Section 3 of the PBRER should include a description of significant actions related to 
safety that have been taken during the reporting interval, related to either 
investigational uses or marketing experience by the MAH, sponsor of a clinical trial(s), 
regulatory authorities, data monitoring committees, or ethics committees that had: 

 A significant influence on the benefit-risk profile of the approved medicinal product; 
and/or 
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 An impact on the conduct of a specific clinical trial(s) or on the overall clinical 
development programme. 

The reason(s) for each action should be provided, if known, and additional relevant 
information should be provided when appropriate.  Relevant updates to previous actions 
should also be summarised in this section.  Examples of significant actions taken for 
safety reasons include: 

Actions related to investigational drugs:* 

 Refusal to authorise a clinical trial for ethical or safety reasons; 
 Partial4 or complete clinical trial suspension or early termination of an ongoing 

clinical trial* because of safety findings or lack of efficacy; 
 Recall of investigational drug or comparator; 
 Failure to obtain marketing approval for a tested indication, including voluntary 

withdrawal of a marketing application; 
 Risk management activities, including: 

o Protocol modifications due to safety or efficacy concerns (e.g., dosage changes, 
changes in study inclusion/exclusion criteria, intensification of subject monitoring, 
limitation in trial duration); 
o Restrictions in study population or indications; 
o Changes to the informed consent document relating to safety concerns; 
o Formulation changes; 
o Addition by regulators of a special safety-related reporting requirement; 
o Issuance of a communication to investigators or healthcare professionals; and 
o Plans for new studies to address safety concerns. 

Actions related to marketed drugs: 

 Failure to obtain or apply for a marketing approval renewal; 
 Withdrawal or suspension of a marketing approval; 
 Suspension of supply by the MAH; 
 Risk management activities including: 

o Significant restrictions on distribution or introduction of other risk minimisation 
measures; 

o Significant safety-related changes in labelling documents that could affect the 
development programme, including restrictions on use or population treated; 

o Communications to health care professionals; and 
o New post-marketing study requirement(s) imposed by regulator(s). 

3.4 Changes to Reference Safety Information 

Section 4 of the PBRER should list any significant changes to the reference safety 
information within the reporting interval.  Such changes might include information 
relating to contraindications, warnings, precautions, ADRs, overdose, and interactions; 
important findings from ongoing and completed clinical trials;* and significant non-

                                            
4 “Partial suspension” might include several actions (e.g., suspension of repeat dose studies, but 
continuation of single dose studies; suspension of trials in one indication, but continuation in 
another, and/or suspension of a particular dosing regimen in a trial but continuation of other 
doses). 
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clinical findings (e.g., carcinogenicity studies).  Specific information relevant to these 
changes should be provided in the appropriate sections of the PBRER.   

A clean version of the reference document that is current at the DLP of the PBRER 
should be included in Appendix 1.  A track change version of the reference information is 
not required. 

3.5 Estimated Exposure and Use Patterns 

Sections 5.1 and 5.2 of the PBRER should provide estimates of the size and nature of the 
population exposed to the medicinal product.  Section 5.1 of the PBRER should provide 
information on cumulative exposure in clinical trials.  Section 5.2 should provide 
cumulative and interval exposure in the marketed setting.  Brief descriptions of the 
method(s) used to estimate the subject/patient exposure should be provided, as well as 
the limitations thereof.  Consistent methods for calculating patient exposure should be 
used across PBRERs for the same product.  If a change in the method is appropriate, 
both methods and calculations should be provided in the PBRER introducing the change. 

3.5.1 Cumulative Subject Exposure in Clinical Trials  

Section 5.1 of the PBRER should include the following information, if applicable, 
presented in tabular format (see Appendix B, Tables 1-3 for examples): 

 Cumulative numbers of subjects from ongoing and completed clinical trials exposed 
to the investigational medicinal product, placebo, and/or active comparator(s) since 
the DIBD.  It is recognised that for older products, precise data might not be 
available. 

 More detailed cumulative subject exposure in clinical trials should be presented if 
available, e.g., sub-grouped by age, sex, and racial/ethnic group for the entire 
development programme. 

 Important differences among trials in dose, routes of administration, or patient 
populations can be noted in the tables, if applicable, or separate tables can be 
considered. 

 If clinical trials have been or are being performed in special populations (e.g., 
pregnant women; patients with renal, hepatic, or cardiac impairment; or patients 
with relevant genetic polymorphisms), exposure data should be provided, as 
appropriate. 

 When there are substantial differences in duration of exposure between subjects 
randomised to the investigational medicinal product or comparator(s), or disparities 
in duration of exposure between clinical trials, it can be useful to express exposure in 
subject-time (subject-days, -months, or -years). 

 Investigational drug exposure in healthy volunteers might be less relevant to the 
overall safety profile, depending on the type of adverse reaction, particularly when 
subjects are exposed to a single dose.  Such data can be presented separately with an 
explanation as appropriate. 

 If the Serious Adverse Events (SAEs) from clinical trials are presented by indication 
in the summary tabulations, the patient exposure should also be presented by 
indication, where available. 

 For individual trials of particular importance, demographic characteristics should be 
provided separately. 
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3.5.2 Cumulative and Interval Patient Exposure from Marketing Experience  

Separate estimations should be provided for interval exposure (since the DLP of the 
previous PBRER) and, when possible, cumulative exposure (since the IBD).  See 
Appendix B, Tables 4 and 5 for examples.  The estimated number of patients exposed 
should be provided when possible, along with the method(s) used to determine the 
estimate.  If an estimate of the number of patients is not available, alternative estimated 
measures of exposure should be presented along with the method(s) used to derive them, 
if available.  Examples of alternative measures of exposure include patient-days of 
exposure and number of prescriptions.  Only if such measures are not available, 
measures of drug sales, such as tonnage or dosage units, may be used.  The concept of a 
defined daily dose may also be used to estimate patient exposure. 

The data should be presented according to the following categories: 

1. Post-approval (non-clinical trial) exposure:  

An overall estimation of patient exposure should be provided. 

In addition, the data should be routinely presented by indication, sex, age, dose, 
formulation, and region, where applicable. 

Depending upon the product, other variables may be relevant, such as number of 
vaccination courses, route(s) of administration, and duration of treatment. 

When there are patterns of reports indicating a safety signal, exposure data within 
relevant subgroups should be presented, if possible. 

2. Post-approval use in special populations: 

Where post-approval use has occurred in special populations, available information 
regarding cumulative patient numbers exposed and the method of calculation should be 
provided.  Sources of such data include non-interventional studies designed to obtain this 
information, including registries.  Populations to be considered for discussion include, 
but might not be limited to: 

 Paediatric population; 
 Elderly population; 
 Pregnant or lactating women; 
 Patients with hepatic and/or renal impairment; 
 Patients with other relevant co-morbidity; 
 Patients with disease severity different from that studied in clinical trials; 
 Sub-populations carrying relevant genetic polymorphism(s); and 
 Patients of different racial and/or ethnic origins. 

3. Other post-approval use: 

If the MAH becomes aware of patterns of use of the medicinal product considered 
relevant for the interpretation of safety data, provide a brief description thereof.  
Examples of such patterns of use may include overdose, drug abuse, misuse, and use 
beyond that recommended in the reference product information (e.g., an anti-epileptic 
drug used for neuropathic pain and/or prophylaxis of migraine headaches).  Such 
patterns may be regional.  If known, the MAH may briefly comment on whether use 
beyond that recommended in the reference product information is supported by clinical 
guidelines, clinical trial evidence, or an absence of approved alternative treatments.  
Quantitative use information should be provided, if available.  For purposes of 
identifying patterns of use outside the terms of the reference product information, the 
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MAH should use the appropriate sections of the reference product information that was 
in effect at the DLP of the PBRER (e.g., approved indication, contraindications). 

3.6 Data in Summary Tabulations 

PBRER Sections 6.1 to 6.3 should present cumulative summary tabulations of SAEs 
from clinical trials and post-marketing sources that have been reported to the MAH since 
the DIBD.  At the discretion of the MAH, graphical displays can be used to illustrate 
specific aspects of the data when useful to enhance understanding. 

3.6.1 Reference Information 

Section 6.1 of the PBRER should specify the version(s) of the coding dictionary used for 
analyses of adverse reactions. 

3.6.2 Cumulative Summary Tabulations of Serious Adverse Events from 
Clinical Trials 

Section 6.2 of the PBRER should provide background for the appendix that provides a 
cumulative summary tabulation of SAEs reported in the MAH’s clinical trials, from the 
DIBD to the DLP of the current PBRER.  The MAH should explain any omission of data 
(e.g., clinical trial data might not be available for products marketed for many years).  
The tabulation(s) should be organised by System Organ Class (SOC), for the 
investigational drug, as well as for the comparator arm(s) (active comparators, placebo) 
used in the clinical development programme.  Data can be integrated across the 
programme.  Alternatively, when useful and feasible, tabulations of SAEs can be 
presented by trial, indication, route of administration, or other variables.  This section 
should not serve to provide analyses or conclusions based on the SAEs.   

Appendix B, Table 6 of this Guideline provides an example of summary tabulations of 
SAEs from clinical trials.  The following points should be considered: 

 In general, the tabulation(s) of SAEs from clinical trials should include only those 
terms that were used in defining the case as serious; they should not include non-
serious events. 

 When the Medical Dictionary for Regulatory Activities (MedDRA) terminology is 
used for coding the adverse event/reaction terms, the Preferred Term (PT) level and 
SOC should be presented in the summary tabulations. 

 The tabulations should include blinded and unblinded clinical trial data.  Unblinded 
SAEs might originate from completed trials and individual cases that have been 
unblinded for safety-related reasons (e.g., expedited reporting), if applicable.  
Sponsors/MAHs should not unblind data for the specific purpose of preparing the 
PBRER. 

 Certain adverse events in clinical trials can be excluded from the clinical trials 
summary tabulations, but such exclusions should be explained in the report.  For 
example, adverse events that have been defined in the protocol as “exempt” from 
special collection and entry into the safety database because they are anticipated in 
the patient population, and those that represent study endpoints, can be excluded 
(e.g., deaths reported in a trial of a drug for congestive heart failure where all-cause 
mortality is the primary efficacy endpoint, disease progression in cancer trials). 

 Causality assessment is generally useful for the evaluation of individual rare ADRs.  
Individual case causality assessment has less value in the analysis of aggregate data, 
where group comparisons of rates are possible.  Therefore, the summary tabulations 
should include all SAEs for the investigational drug, active controls, and placebo.  It 
may be useful to give rates by dose. 
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3.6.3 Cumulative and Interval Summary Tabulations from Post-Marketing 
Data Sources 

Section 6.3 of the PBRER should provide background for the appendix that provides 
cumulative and interval summary tabulations of adverse reactions, from the IBD to the 
DLP of the current PBRER.  As described in ICH Guideline E2D, for marketed medicinal 
products, spontaneously reported* adverse events usually imply at least a suspicion of 
causality by the reporter, and should be considered to be adverse reactions for regulatory 
reporting purposes.  The tabulation should include: 

 Serious and non-serious adverse drug reactions from spontaneous ICSRs, including 
reports from healthcare professionals, consumers, scientific literature, and regulatory 
authorities; 

 Serious adverse reactions from non-interventional studies; and 
 Solicited reports* of serious adverse reactions. 

The tabulation should include interval and cumulative data presented side-by-side (see 
Appendix B, Table 7), and should be organised by SOC.   

For special issues or concerns, additional tabulations of adverse reactions can be 
presented by indication, route of administration, or other variables.  This section should 
not serve to provide analyses or conclusions based on the data presented.   

3.7 Summaries of Significant Safety Findings from Clinical Trials during the 
Reporting Interval  

This section of the PBRER should provide a brief summary of clinically important 
emerging efficacy/effectiveness and safety findings obtained from the MAH’s sponsored 
clinical trials that became available during the reporting interval of the report.  The 
safety signals arising from clinical trial sources should be tabulated in Section 15 of the 
PBRER.  Evaluation of the signals (whether or not categorised as refuted signals or 
either potential* or identified risks*) that were closed during the reporting interval 
should be presented in Section 16.2 of the PBRER.  New information in relation to any 
previously known potential or identified risks and not considered to constitute a newly 
indentified signal should be evaluated and characterised in Sections 16.3 and 16.4, 
respectively.  Findings from clinical trials not sponsored by the MAH should be described 
in the relevant sections of the PBRER.  

When relevant to the benefit-risk evaluation, information on lack of efficacy from clinical 
trials for treatments of non-life-threatening diseases in approved indications should also 
be summarised in this section.  Information on lack of efficacy from clinical trials with 
products intended to treat or prevent serious or life-threatening illnesses should be 
summarised in Section 13 of the PBRER. 

When possible and relevant, data categorized by sex and age (particularly children 
versus adult), indication, dose, and region should be presented. 

A listing of any MAH-sponsored post-marketing interventional trials with the primary 
aim of identifying, characterising, or quantifying a safety hazard, or confirming the 
safety profile of the medicinal product that were completed or ongoing during the 
reporting interval should be included in an appendix.  The listing should include the 
following information for each trial: 

 Study ID (e.g., protocol number or other identifier);  
 Study title (abbreviated study title, if applicable); 
 Study type (e.g., randomized clinical trial, cohort study, case-control study);  
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 Population studied (including country and other relevant population descriptors, e.g., 
paediatric population or trial subjects with impaired renal function);  

 Study start (as defined by the MAH) and projected completion dates;  
 Status:  

 Ongoing (clinical trial has begun);  
 Completed (clinical study report is finalised). 

3.7.1 Completed Clinical Trials 

Section 7.1 of the PBRER should provide a brief summary of clinically important 
emerging efficacy and safety findings obtained from clinical trials completed during the 
reporting interval.  This information can be presented in narrative format or as a 
synopsis.5  It could include information that supports or refutes previously identified 
safety concerns, as well as evidence of new safety signals. 

3.7.2 Ongoing Clinical Trials 

If the MAH is aware of clinically important information that has arisen from ongoing 
clinical trials (e.g., learned through interim safety analyses or as a result of unblinding 
of subjects with adverse events), this section should briefly summarise the concern(s).  It 
could include information that supports or refutes previously identified safety concerns, 
as well as evidence of new safety signals. 

3.7.3 Long-Term Follow-up 

Where applicable, this section should provide information from long-term follow-up of 
subjects from clinical trials of investigational drugs, particularly advanced therapy 
products.  

3.7.4 Other Therapeutic Use of Medicinal Product 

This section of the PBRER should include clinically important safety information from 
other programmes conducted by the MAH that follow a specific protocol, with solicited 
reporting as per ICH Guideline E2D (e.g., expanded access programmes, compassionate 
use programmes, particular patient use, single-patient Investigational New Drug 
applications [INDs], treatment INDs, and other organised data collection). 

3.7.5 New Safety Data Related to Fixed Combination Therapies 

Unless otherwise specified by national or regional regulatory requirements, the following 
options can be used to present data from combination therapies: 

 If the product that is the subject of a PBRER is also approved or under development 
as a component of a fixed combination product or a multi-drug regimen, this section 
should summarise important safety findings from use of the combination therapy. 

 If this PBRER is for a fixed combination product, this section should summarise 
important safety information arising from the individual components. 

The information specific to the combination can be incorporated into a separate section(s) 
of the PBRER for one or all of the individual components of the combination. 

3.8 Findings from Non-Interventional Studies 

This section should summarise relevant safety information or information with potential 
impact on the benefit or risk evaluations, from MAH-sponsored non-interventional 
studies that became available during the reporting interval (e.g., observational studies, 
                                            
5 Examples of synopses are provided in ICH E3 and CIOMS VII. 
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epidemiological studies, registries, and active surveillance programmes).  This should 
include relevant information from drug utilisation studies when applicable to multiple 
regions. 

A listing of any MAH-sponsored post-marketing non-interventional study(ies) with the 
primary aim of identifying, characterising, or quantifying a safety hazard, confirming the 
safety profile of the medicinal product, or measuring the effectiveness of risk 
management measures that were completed or ongoing during the reporting interval 
should be included in an appendix (see Section 3.7 of this Guideline for the information 
that should be included in the listing).   

Final study reports completed during the reporting interval for the studies mentioned in 
the paragraph above should also be included in the regional appendix of the report where 
stipulated by regional requirements.  

3.9 Information from Other Clinical Trials and Sources 

3.9.1 Other Clinical Trials 

This subsection should summarise information accessible to the MAH with reasonable 
and appropriate effort from any other clinical trial/study sources, including results from 
pooled analyses or meta-analyses of randomised clinical trials, and safety information 
provided by co-development partners or from investigator-initiated trials. 

3.9.2 Medication Errors 

This subsection should summarise relevant information on patterns of medication errors 
and potential medication errors, even when not associated with adverse outcomes.  A 
potential medication error is the recognition of circumstances that could lead to a 
medication error, and may or may not involve a patient.  Such information may be 
relevant to the interpretation of safety data or the overall benefit-risk evaluation of the 
medicinal product.  A medication error may arise at any stage in the medication use 
process, and may involve patients, consumers, or healthcare professionals. 

This information may be received by the MAH via spontaneous reporting systems, 
medical information queries, customer complaints, screening of digital media, patient 
support programmes, or other available information sources.  

Signals or risks identified from any information source and/or category of reports should 
be presented and evaluated in the relevant section of the PBRER.  

3.10 Non-Clinical Data 

This section should summarise major safety findings from non-clinical in vivo and in 
vitro studies (e.g., carcinogenicity, reproduction, or immunotoxicity studies) ongoing or 
completed during the reporting interval.  Results from studies designed to address 
specific safety concerns should be included in the PBRER, regardless of the outcome.  
Implications of the findings presented in PBRER Section 10 should be discussed in the 
relevant evaluation sections of the report.   

3.11 Literature 

This section should summarise new and significant safety findings, either published in 
the peer-reviewed scientific literature or made available as unpublished manuscripts, 
relevant to the approved medicinal product that the MAH became aware of during the 
reporting interval.  Literature searches for PBRERs should be wider than those for 
individual adverse reaction cases, and include studies reporting safety outcomes in 
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groups of subjects.  If relevant, information on active substances of the same class should 
be considered. 

3.12 Other Periodic Reports 

Unless otherwise specified by national or regional regulatory requirements, the MAH 
should prepare a single PBRER for a single active substance.  However, if an MAH 
prepares multiple PBRERs for a single active substance (e.g., covering different 
indications, or formulations), this section should summarise significant findings from the 
other periodic reports if they are not presented elsewhere within this report. 

When available, based on contractual agreements, the MAH should summarise 
significant findings from periodic reports provided during the reporting interval by other 
parties (e.g., sponsors, MAHs, other contractual partners). 

3.13 Lack of Efficacy in Controlled Clinical Trials  

Data from clinical trials indicating lack of efficacy, or lack of efficacy relative to 
established therapy(ies), for products intended to treat or prevent serious or life-
threatening illnesses (e.g., excess cardiovascular adverse events in a trial of a new anti-
platelet drug for acute coronary syndromes) could reflect a significant risk to the treated 
population and should be summarised in this section. 

3.14 Late-Breaking Information 

This section should summarise information on potentially important safety and 
efficacy/effectiveness findings that arise after the DLP but while the PBRER is in 
preparation.  Examples include clinically significant new publications, important follow-
up data, clinically relevant toxicological findings and any action that the MAH, a data 
monitoring committee, or a regulatory authority has taken for safety reasons.  New 
individual case reports should not be included unless they are considered to constitute an 
important index case (i.e., the first instance of an important event), an important safety 
signal, or where they may add information to the evaluation of safety concerns already 
presented in the PBRER (e.g., a well documented and unconfounded case report of 
aplastic anaemia in a medicinal product known to be associated with adverse effects on 
the bone marrow). 

Any significant change proposed to the reference product information which has occurred 
after the DLP of the report but before submission should also be included in this section, 
where feasible.  Such changes could include a new contraindication, warning/precaution, 
or new adverse drug reaction.   

The data presented in this section should also be taken into account in the evaluation of 
risks and new information (see Section 3.16.3 of this Guideline).  

3.15 Overview of Signals: New, Ongoing, or Closed 

The general location for presentation of information on signals and risks within the 
PBRER is shown in Appendix F of this Guideline.  The purpose of Section 15 of the 
PBRER is to provide a high level overview of safety signals that were closed (i.e., the 
evaluation was completed) during the reporting interval as well as ongoing signals* that 
were undergoing evaluation, at the end of reporting interval.  For the purposes of the 
PBRER, a signal should be included once it has undergone the initial screening or 
clarification step, and a determination made to conduct further evaluation by the MAH. 
It should be noted that a safety signal is not synonymous with a statistic of 
disproportionate reporting for a specific drug/event combination as a validation step is 
required.  Signals may be qualitative (e.g., a pivotal individual safety case report, case 
series) or quantitative (e.g., a disproportionality score, findings of a clinical trial or 
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epidemiological study).  Signals may arise in the form of an information request or 
inquiry on a safety issue from a regulatory authority.    

Decisions regarding the subsequent classification of these signals and the conclusions of 
the evaluation involve medical judgement and scientific interpretation of available data, 
which is presented in Section 16 of the PBRER.  

A new signal is a signal that the MAH became aware of during the reporting interval. 
New clinically important information on a previously closed signal* that became 
available during the reporting period of the PBRER (i.e., a new aspect of a previously 
refuted signal or recognised risk likely to warrant further action to verify) would also 
constitute a new signal.  New signals may be classified as closed or ongoing, depending 
on the status of signal evaluation at the DLP of the PBRER.  Examples would include 
new information on a previously: 

 Closed and refuted signal, which would result in the signal being re-opened;  
 Identified risk which is indicative of a clinically significant difference in the severity 

of the risk, e.g., transient liver enzyme increases are identified risks and new 
information is received indicative of a more severe outcome such as hepatic failure; 
neutropenia is an identified risk and a well documented and unconfounded case 
report of agranulocytosis is received;  

 Identified risk for which a higher frequency of the risk is newly found, e.g., in a 
subpopulation; and   

 Potential risk* which, if confirmed, would warrant a new warning, precaution, a new 
contraindication or restriction in indication(s) or population or other risk 
minimisation activities. 

Within this section, or as an appendix, include a tabular listing of all signals ongoing or 
closed at the DLP of the PBRER.  This table should include the following information:  
See Appendix C for an example.  

 A brief description of the signal; 
 Date when the MAH became aware of the signal; 
 Status of the signal (closed or ongoing at the DLP); 
 Date when the signal was closed, if applicable; 
 Source of the signal; 
 A brief summary of key data; 
 Plans for further evaluation; and 
 Actions taken or planned. 

Detailed signal evaluations for closed signals are not to be included in this section but 
instead should be presented in Section 16.2 of the PBRER (Signal Evaluation).  
Evaluation of new information in relation to any previously known identified and 
potential risks and not considered to constitute a newly identified signal* should be 
provided in Section 16.3 of the PBRER (Evaluation of Risks and New Information).  

When a regulatory authority has requested that a specific topic (not considered a signal) 
be monitored and reported in a PBRER, the MAH should summarize the result of the 
analysis in PBRER Section 15 if it is negative.  If the specific topic becomes a signal, 
include it instead in the signal tabulation and discuss in PBRER Section 16.2.   

3.16 Signal and Risk Evaluation 

The purpose of Section 16 of the PBRER is to provide: 
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 A succinct summary of what is known about important identified and potential risks 
and important missing information* at the beginning of the reporting interval 
covered by the report (16.1); 

 An evaluation of  all signals closed  during the reporting interval (16.2); 
 An evaluation of new information with respect to previously recognised identified and 

potential risks (16.3);   
 An updated characterisation of important potential and identified risks ,where 

applicable (16.4); and 
 A summary of the effectiveness of risk minimisation activities in any country or 

region which may have utility in other countries or regions (16.5).  

Appendix F of this Guideline provides a flowchart to illustrate the mapping of signals 
and risks to specific sections of the PBRER. 

The evaluation subsections should not summarise or repeat information presented in 
previous sections of the PBRER, but should instead provide an interpretation of the 
information, with a view towards characterising the profile of those risks assessed as 
important.  As a general rule, it is not necessary to include individual case narratives in 
the evaluation sections of the PBRER; however, when integral to the scientific analysis 
of a signal or risk, a clinical evaluation of pivotal or illustrative cases (e.g., the first case 
of suspected agranulocytosis with an active substance belonging to a class known to be 
associated with this adverse reaction) should be provided. 

3.16.1 Summary of Safety Concerns 

The purpose of this section is to provide a summary of safety concerns at the beginning of 
the reporting interval, against which new information and evaluations can be made.  
These comprise: 

 Important identified risks;* 
 Important potential risks;* and 
 Important missing information. 

The following factors should be considered when determining whether or not a risk is 
important: 

 Medical seriousness of the risk, including the impact on individual patients; 
 Its frequency, predictability, preventability, and reversibility; 
 Potential impact on public health (frequency; size of treated population); and 
 Potential for avoidance of a medical product with a preventive benefit as a result of 

public perception of risk. 

For products with an existing safety specification, this section can be either the same as, 
or be derived from, the safety specification summary (according to ICH Guideline E2E) 
at the start of the reporting interval of the current PBRER.  For products without an 
existing safety specification, this section should provide information on the important 
identified and potential risks and important missing information associated with use of 
the product, based on pre- and post-approval experience.  Important identified and 
potential risks may include, for example: 

 Important adverse reactions; 
 Interactions with other medicinal products; 
 Interactions with foods and other substances; 
 Medication errors; 
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 Effects of occupational exposure; and  
 Pharmacological class effects. 

The summary on important missing information should take into account whether there 
are critical gaps in knowledge for specific safety issues or populations that use the 
medicinal product. 

3.16.2 Signal Evaluation 

Section 16.2 of the PBRER should summarize the results of evaluations of all safety 
signals (whether or not classified as important) that were closed during the reporting 
interval.  A safety signal can be closed either because it is refuted or because it is 
determined to be a potential or identified risk following evaluation.  Therefore, the two 
main categories to be included in this section are: 

1. Those signals that, following evaluation, have been refuted as “false” signals based on 
medical judgment and a scientific evaluation of the currently available information.  

2. Those signals that, following evaluation, have been categorised as either a potential 
or identified risk, including lack of efficacy.  

For both categories of closed signals, a concise description of each signal evaluation 
should be included in order to provide to the regulatory authorities the basis upon which 
the signal was either refuted or considered to be a potential or identified risk by the 
MAH.  

It is recommended that the level of detail provided in the description of the signal 
evaluation be proportionate to the medical significance of the signal, its public health 
importance, and the extent of the available evidence.  When multiple evaluations are 
included under both categories of closed signals, they can be presented in the following 
order:  

 Closed and refuted signals; 
 Closed signals that are categorised as important potential risks; 
 Closed signals that are  categorised as important identified risks; 
 Closed signals that are potential risks not categorised as important; and 
 Closed signals that are identified risks not categorised as important. 

Where applicable the closed signal evaluations can be presented by indication or 
population. 

The description(s) of the signal evaluations can be included in this section of the PBRER, 
or in an appendix.  Each signal evaluation should include the following information as 
appropriate: 

 Source of the signal; 
 Background relevant to the evaluation; 
 Method(s) of evaluation, including data sources, search criteria (where applicable, the 

specific MedDRA terms [e.g., PTs, HLTs, SOCs, etc.] or Standardised MedDRA 
Queries [SMQs] that were reviewed), and analytical approaches;  

 Results – a summary and critical analysis of the data considered in the signal 
evaluation; where integral to the assessment, this may include a description of a case 
series or an ICSR, e.g., an index case of well documented agranulocytosis or Stevens 
Johnson syndrome; 

 Discussion; and  
 Conclusion. 
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3.16.3 Evaluation of Risks and New Information  

This section should provide a critical appraisal of new information relevant to previously 
recognised risks that is not already included in Section 16.2 of the PBRER (Signal 
Evaluation).   

New information that constitutes a signal with respect to a previously recognised risk or 
previously refuted signal should be presented in the tabular summary in Appendix C and 
evaluated in Section 16.2 of the PBRER, if the signal is also closed during the interval of 
the PBRER. 

Updated information on a previously recognised risk that does not constitute a signal 
should be included in this section.  Examples include information that confirms a 
potential risk as an identified risk, or information that allows further characterisation of 
a previously recognised risk.  

New information can be organised as follows: 

1. New information on important potential risks; 
2. New information on important identified risks; 
3. New information on other potential risks not categorised as important; 
4. New information on other identified risks not categorised as important;  
5. Update on important missing information. 

The focus of the evaluation(s) is on new information which has emerged during the 
reporting interval of the PBRER.  This should be concise and interpret the impact, if any, 
on the understanding and characterisation of the risk.  Where applicable, the evaluation 
will form the basis for an updated characterisation of important potential and identified 
risks in Section 16.4 of the report.  It is recommended that the level of detail of the 
evaluation included in this section should be proportional to the available evidence on 
the risk and its medical significance and public health relevance. 

The evaluation(s) of new information and missing information update(s) can be included 
in this section of the PBRER, or in an appendix.  Each evaluation should include the 
following information as appropriate: 

 Source of the new information; 
 Background relevant to the evaluation; 
 Method(s) of evaluation, including data sources, search criteria, and analytical 

approaches; 
 Results – a summary and critical analysis of the data considered in the risk 

evaluation;  
 Discussion; and 
 Conclusion including whether or not the evaluation supports an update of the 

characterisation of any of the important potential and identified risks in Section 16.4 
of the PBRER. 

Any new information on populations exposed or data generated to address previously 
missing information should be critically assessed in this section.  Unresolved concerns 
and uncertainties should be acknowledged. 

3.16.4 Characterisation of Risks 

This section will characterise important identified and important potential risks based 
on cumulative data (i.e., not restricted to the reporting interval), and describe important 
missing information. 
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Depending on the nature of the data source, the characterisation of risk may include, 
where applicable: 

 Frequency; 
 Numbers of cases (numerator); precision of estimate, taking into account the source 

of the data;  
 Extent of use (denominator) expressed as numbers of patients, patient-time, etc., and 

precision of estimate; 
 Estimate of relative risk; precision of estimate; 
 Estimate of absolute risk; precision of estimate; 
 Impact on the individual patient (effects on symptoms, quality or quantity of life); 
 Public health impact; 
 Patient characteristics relevant to risk (e.g., age, pregnancy/lactation, disease 

severity, hepatic/renal impairment, relevant co-morbidity, genetic polymorphism),  
 Dose, route of administration; 
 Duration of treatment, risk period; 
 Preventability (i.e., predictability, ability to monitor for a “sentinel” adverse reaction 

or laboratory marker); 
 Reversibility; 
 Potential mechanism; and 
 Strength of evidence and its uncertainties, including analysis of conflicting evidence, 

if applicable. 

When missing information could constitute an important risk, it should be included as a 
safety concern.  The limitations of the safety database (in terms of number of patients 
studied, cumulative exposure or long term use, etc.) should be discussed. 

For PBRERs for products with several indications, formulations, or routes of 
administration, where there may be significant differences in the identified and potential 
risks, it may be appropriate to present risks by indication, formulation, or route of 
administration.  Headings that could be considered include: 

 Risks relating to the active substance; 
 Risks related to a specific formulation or route of administration (including 

occupational exposure); 
 Risks relating to a specific population; and 
 Risks associated with non-prescription use (for substances that are available as both 

prescription and non-prescription products). 

3.16.5 Effectiveness of Risk Minimisation (if applicable) 

Relevant information on the effectiveness and/or limitations of specific risk minimisation 
activities for important identified risks that has become available during the reporting 
interval should be summarised in this section. 

Insights into the effectiveness of risk minimisation activities in any country or region 
that may have utility in other countries or regions are of particular interest.  Information 
may be summarised by region, if applicable and relevant. 

When required for reporting in a PBRER, results of evaluations that are relevant to only 
one region and that became available during the reporting interval should be provided in 
regional appendices. 
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3.17 Benefit Evaluation 

PBRER Sections 17.1 and 17.2 provide the baseline (17.1) and newly identified 
(17.2) benefit information that support the characterization of benefit described in 
Section 17.3 that in turn supports the benefit-risk evaluation in Section 18.  

3.17.1 Important Baseline Efficacy/Effectiveness Information 

This section summarises information on the efficacy/effectiveness of the medicinal 
product as of the beginning of the reporting interval, and provides the basis for the 
benefit evaluation.  This information should relate to the approved indication(s) of the 
medicinal product listed in the reference product information (see Section 2.4). 

For medicinal products with multiple indications, populations, and/or routes of 
administration, the benefit should be characterised separately by these factors, where 
relevant. 

The level of detail provided in this section should be sufficient to support the 
characterisation of benefit in PBRER Section 17.3 and the benefit-risk assessment in 
Section 18. 

3.17.2 Newly Identified information on Efficacy/Effectiveness  

New information on efficacy/effectiveness in approved indications that may have become 
available during the reporting interval should be presented in this section.  For approved 
indications, new information on efficacy/effectiveness under conditions of actual use 
should also be described in this section, if available.  New information about 
efficacy/effectiveness in uses other than the approved indication(s) should not be 
included, unless relevant for the benefit-risk evaluation in the approved indication.  
Information on indications approved during the reporting interval should also be 
included in this section.  The level of detail provided in this section should be sufficient 
to support the characterisation of benefit in Section 17.3 and the benefit-risk assessment 
in Section 18. 

New information on efficacy/effectiveness might also include changes in the therapeutic 
environment that could impact efficacy/effectiveness over time, e.g., vaccines, emergence 
of resistance to anti-infective agents. 

3.17.3 Characterisation of Benefits 

Section 17.3 of the PBRER provides an integration of the baseline benefit information 
(see Section 3.17.1) and any relevant new benefit information (see Section 3.17.2) that 
became available during the reporting interval for approved indications. 

This section should provide a concise but critical evaluation of the strengths and 
limitations of the evidence on efficacy/effectiveness, considering the following, when 
available: 

 A brief description of the strength of evidence of benefit, considering comparator(s), 
effect size, statistical rigor, methodological strengths and deficiencies, and 
consistency of findings across trials/studies; 

 New information that challenges the validity of a surrogate endpoint, if used; 
 Clinical relevance of the effect size;  
 Generalizability of treatment response across the indicated patient population, e.g., 

information that demonstrates lack of treatment effect in a sub-population; 
 Adequacy of characterization of dose-response; 
 Duration of effect; 
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 Comparative efficacy; and 
 A determination of the extent to which efficacy findings from clinical trials are 

generalizable to patient populations treated in medical practice. 

The level of detail provided in PBRER Section 17.3 should be sufficient to support the 
analysis of benefit-risk in Section 18. 

When there are no new relevant benefit data, this section should provide a 
characterisation of the information in Section 17.1 of the PBRER. 

When there is new positive benefit information and no significant change in the risk 
profile in this reporting interval, the integration of baseline and new information in this 
section should be succinct. 

3.18 Integrated Benefit-Risk Analysis for Approved Indications 

Whereas PBRER Sections 16.4 and 17.3 present the risks and benefits, respectively, 
Section 18 should provide an integration and critical analysis of the key information in 
these sections as described below.  Section 18 provides the benefit-risk analysis, and 
should not simply duplicate the benefit and risk characterization presented in Sections 
16.4 and 17.3. 

3.18.1 Benefit-Risk Context - Medical Need and Important Alternatives  

This section should provide a brief description of the medical need for the medicinal 
product in the approved indications, and summarise alternatives (medical, surgical, or 
other; including no treatment). 

3.18.2 Benefit-Risk Analysis Evaluation 

A benefit-risk profile is specific to an indication and population.  For products approved 
for more than one indication, benefit-risk profiles should be evaluated and presented for 
each indication individually.  If there are important differences in the benefit-risk 
profiles among populations within an indication, benefit-risk evaluation should be 
presented by population, if possible.  The evaluation should be presented and discussed 
in a way that facilitates the comparison of benefits and risks, and should take into 
account the following points: 

 Whereas previous sections will include all important benefit and risk information, 
not all benefits and risks contribute importantly to the overall benefit-risk 
evaluation.  Therefore, the key benefits and risks considered in the evaluation should 
be specified.  The key information presented in the previous benefit and risk sections 
should be carried forward for integration in the benefit-risk evaluation. 

 Consider the context of use of the medicinal product: the condition to be treated, 
prevented, or diagnosed; its severity and seriousness; and the population to be 
treated. 

 With respect to key benefit(s), consider its nature, clinical importance, duration, and 
generalizability, as well as evidence of efficacy in non-responders to other therapies 
and alternative treatments.  Consider the effect size.  If there are individual elements 
of benefit, consider all (e.g., for therapies for arthritis: reduction of symptoms and 
inhibition of radiographic progression of joint damage). 

 With respect to risk, consider its clinical importance, e.g., nature of toxicity, 
seriousness, frequency, predictability, preventability, reversibility, impact on 
patients, and whether it arose from off-label use, a new use, or misuse. 

 The strengths, weaknesses, and uncertainties of the evidence should be considered 
when formulating the benefit-risk evaluation.  Describe how uncertainties in the 
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benefits and risks impact the evaluation.  Limitations of the assessment should be 
discussed. 

Provide a clear explanation of the methodology and reasoning used to develop the 
benefit-risk evaluation:  

 The assumptions, considerations, and judgement or weighting that support the 
conclusions of the benefit-risk evaluation should be clear. 

 If a formal quantitative or semi-quantitative assessment of benefit-risk is provided, a 
summary of the methods should be included. 

Economic considerations (e.g., cost-effectiveness) should not be included in the benefit-
risk evaluation. 

When there is important new information or an ad hoc PBRER has been requested, a 
detailed benefit-risk analysis is warranted.   

Conversely, where little new information has become available during the reporting 
interval, the primary focus of the benefit-risk evaluation might consist of an evaluation 
of updated interval safety data. 

3.19 Conclusions and Actions 

This section should provide a conclusion about the implications of any new information 
that arose during the reporting interval, in terms of the overall benefit-risk evaluation, 
for each approved indication, as well as for relevant subgroups, if appropriate. 

Based on the evaluation of the cumulative safety data and the benefit-risk analysis, the 
MAH should assess the need for further changes to the reference product information 
and propose changes as appropriate. 

In addition and as applicable, the conclusion should include preliminary proposal(s) to 
optimise or further evaluate the benefit-risk balance, for further discussion with the 
relevant regulatory authorities.  This may include proposals for additional risk 
minimisation activities.  

These proposals should also be considered for incorporation into the risk management 
plan, e.g., the E2E pharmacovigilance plan and/or risk minimisation plan, as 
appropriate. 

If required by applicable regional laws and regulations, the MAH should provide, in a 
regional appendix, information on any final, ongoing, or proposed changes to the national 
or local authorised product information. 

3.20 Appendices to the PBRER 

The PBRER should be accompanied by the following appendices, as appropriate, 
numbered as follows: 

1. Reference Information; 
2. Cumulative Summary Tabulation of Serious Adverse Events from Clinical Trials and 

Interval/Cumulative Summary Tabulations from Marketed Experience; 
3. Tabular Summary of Safety Signals (if not included in the body of the report); 
4. Listing of Interventional and Non-Interventional Studies with a Primary Objective of 

Post-Authorization Safety Monitoring; and 
5. List of the Sources of Information Used to Prepare the PBRER (when desired by the 

MAH). 
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The PBRER may also be accompanied by regional appendices, as needed, to fulfil 
national and regional requirements. 

4. APPENDICES TO THIS GUIDELINE 

APPENDIX A – Glossary  

APPENDIX B – Examples of Summary Tabulations 

APPENDIX C – Example of a Tabular Summary of Safety Signals that Were Ongoing or 
Closed during the Reporting Interval 

APPENDIX D – List of PBRER Sections that May be Shared with Other Regulatory 
Documents 

APPENDIX E – Examples of Possible Sources of Information that May Be Used in the 
Preparation of the PBRER 

APPENDIX F – Mapping of Signals and Risks to PBRER Sections 
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APPENDIX A – Glossary 

Whenever possible the Working Group has used terms in use in other ICH Guidelines, or 
those previously proposed by Council for International Organizations of Medical Sciences 
(CIOMS) working groups.  Generally, the definitions of terms previously defined in ICH 
documents are not repeated in this glossary, except for those of particular importance to 
the PBRER. 

Item Glossary Term Source of 
Definition Definition/Commentary 

1.  Closed signal ICH Guideline E2C(R2) A signal for which an evaluation was completed 
during the reporting interval. 

2.  Company Core 
Data Sheet 
(CCDS) 

ICH Guideline E2C A document prepared by the MAH containing, in 
addition to safety information, material related 
to indications, dosing, pharmacology and other 
information concerning the product. 

3.  Company Core 
Safety 
Information 
(CCSI) 

ICH Guideline E2C All relevant safety information contained in the 
CCDS prepared by the MAH and which the 
MAH requires to be listed in all countries where 
the company markets the drug, except when the 
local regulatory authority specifically requires a 
modification.  It is the reference information by 
which listed and unlisted are determined for the 
purposes of periodic reporting for marketed 
products, but not by which expected ad 
unexpected are determined for expedited 
reporting. 

4.  Completed 
clinical trial 

ICH Guideline E2F Clinical trial for which a final study report is 
available. 

5.  Identified risk ICH Guideline E2F 
 

An untoward occurrence for which there is 
adequate evidence of an association with the 
medicinal product of interest. 
Examples of identified risks include: 
 an adverse reaction adequately demonstrated 

in non-clinical studies and confirmed by 
clinical data; 

 an adverse reaction observed in well designed 
clinical trials or epidemiological studies for 
which the magnitude of the difference 
compared with the comparator group (placebo 
or active substance) on a parameter of 
interest suggests a causal relationship; and 

 an adverse reaction suggested by a number of 
well documented spontaneous reports where 
causality is strongly supported by temporal 
relationship and biological plausibility, such 
as anaphylactic reactions or application site 
reactions. 
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Item Glossary Term Source of 
Definition Definition/Commentary 

6.  Important 
identified risk, 
important 
potential risk 
 
 

ICH Guideline E2C(R2) An identified risk or potential risk that could 
impact on the risk-benefit profile of the product 
or have implications for public health.  What 
constitutes an important risk will depend upon 
several factors, including the impact on the 
individual, the seriousness of the risk, and the 
impact on public health.  Normally, any risk 
that is likely to be included in the 
contraindications or warnings and precautions 
section of the product labelling should be 
considered important. 

7.  Important 
missing 
information 

ICH Guideline E2C(R2) Critical gaps in knowledge for specific safety 
issues or populations that use the marketed 
product.   

8.  International 
Birth Date 
(IBD) 

ICH Guideline E2C The date of the first marketing authorisation for 
any product containing the active substance 
granted to any company in any country in the 
world. 

9.  Investigational 
drug 

ICH Guideline E2F The term investigational drug is used in this 
Guideline to indicate only the experimental 
product under study or development.  Note: This 
term is more specific than “investigational 
medicinal product,” which includes comparators 
and placebos. 

10.  Newly 
identified signal 

ICH Guideline E2C(R2) A signal first identified during the reporting 
interval, prompting further actions or 
evaluation.  This term could also apply to a 
previously closed signal for which new 
information becomes available in the reporting 
interval prompting further action or evaluation. 

11.  Ongoing clinical 
trial 

ICH Guideline E2F Trial where enrolment has begun, whether a 
hold is in place or analysis is complete, but for 
which a final clinical study report is not 
available. 

12.  Ongoing signal ICH Guideline E2C(R2) A signal that remains under evaluation at the 
DLP.   
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Item Glossary Term Source of 
Definition Definition/Commentary 

13.  Potential risk ICH Guideline E2F 
 

An untoward occurrence for which there is some 
basis for suspicion of an association with the 
medicinal product of interest but where this 
association has not been confirmed.  Examples 
of potential risks include: 
 non-clinical safety concerns that have not 

been observed or resolved in clinical studies; 
 adverse events observed in clinical trials or 

epidemiological studies for which the 
magnitude of the difference, compared with 
the comparator group (placebo or active 
substance, or unexposed group), on the 
parameter of interest raises a suspicion of, 
but is not large enough to suggest, a causal 
relationship; 

 an event which is known to be associated 
with other products of the same class or 
which could be expected to occur based on 
the properties of the medicinal product. 

14.  Reference 
Safety 
Information 
(RSI) 

ICH Guideline E2C(R2) All relevant safety information contained in the 
reference product information (e.g., CCDS) 
prepared by the MAH and which the MAH 
requires to be listed in all countries where the 
company markets the drug, except when the 
local regulatory authority specifically requires a 
modification.  It is a subset of information 
contained within the MAH’s reference product 
information for the PBRER.  Where the 
reference product information is the Company 
Core Data Sheet (CCDS), the reference safety 
information is the Company Core Safety 
Information (CCSI). 

15.  Safety concern ICH Guideline E2C(R2) An important identified risk, important 
potential risk, or important missing information. 

16.  Signal ICH Guideline E2C(R2) Information that arises from one or multiple 
sources (including observations and 
experiments), that suggests a new potentially 
causal association, or a new aspect of a known 
association, between an intervention and an 
event or set of related events, either adverse or 
beneficial, that is judged to be of sufficient 
likelihood to justify further action to verify.  For 
the purpose of Section 16.2 of the PBRER, 
signals relate to adverse effects. 
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Item Glossary Term Source of 
Definition Definition/Commentary 

17.  Solicited reports ICH Guideline E2D Solicited reports are those derived from 
organized data collection systems, which include 
clinical trials, registries, post-approval named 
patient use programs, other patient support and 
disease management programs, surveys of 
patients or healthcare providers, or information 
gathering on efficacy or patient compliance.   

18.  Spontaneous 
report or 
spontaneous 
notification 

ICH Guideline E2D An unsolicited communication to a company, 
regulatory authority, or other organization that 
describes an ADR in a patient given one or more 
medicinal products and which does not derive 
from a study or any organized data collection 
scheme. 
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APPENDIX B – Examples of Summary Tabulations 
 

Note:  MAHs can modify these examples to suit specific situations, as appropriate. 

 

Table 1 – Estimated Cumulative Subject Exposure from Clinical Trials 

Estimates of cumulative subject exposure, based upon actual exposure data from 
completed clinical trials and the enrolment/randomisation schemes for ongoing trials.  

Treatment Number of subjects 

Medicinal product   
Comparator  
Placebo  

Table 2 – Cumulative Subject Exposure to Investigational Drug from 
Completed Clinical Trials by Age and Sex* 

 Number of subjects 
Age range Male Female Total 
    
    

* Data from completed trials as of [date] 

Table 3 – Cumulative Subject Exposure to Investigational Drug from 
Completed Clinical Trials by Racial Group* 

Racial group Number of subjects 

Asian  
Black  
Caucasian  
Other  
Unknown  
Total  

* Data from completed studies as of [date] 
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Table 4 – Cumulative Exposure from Marketing Experience 

Indication Sex Age (years) Dose 
(mg/day) Formulation Region 

Male Female 2 
to 
16 

>16 
to 65 

> 
65 

u
n
k
no
w
n 

<40 �40 u
n
k
n
o
w
n 

IV Oral E
U 

J
a
p
a
n 

M 
e 
x 
i 
c 
o 

U
S/
C
a
n
a
d
a 

o
t
h
e
r 

Overall                 
Depression                 
Migraine                 
Table 4 includes cumulative data obtained from month/day/year through month/day/year. 

Table 5 – Interval Exposure from Marketing Experience 

Indication Sex Age (years) Dose 
(mg/day) Formulation Region 

 Male Female 2 
to 
1
6 

>16 
to 
65 

> 
65 

u
n
k
n
o
w
n 

<40 �4
0 

u
n
k
n
o
w
n 

IV Oral E
U 

J
a
p
a
n 

M
e
x
i
c
o 

U
S
/
C
a
n
a
d
a 

o
t
h
e
r 

Depression                 

Migraine                  

Table 5 includes interval data obtained from month/day/year through month/day/year, where 
available. 

Table 6 – Cumulative Tabulations of Serious Adverse Events from Clinical Trials 

System Organ Class 

Preferred Term 

Investigational 
Medicinal 
product 

Blinded Active 
comparator 

Placebo 

Investigations     

Alanine aminotransferase 
increased 

    

Aspartate aminotransferase 
increased 

    

Nervous System Disorders     

Syncope     

Headache     
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Table 7 – Numbers of Adverse Drug Reactions by Term from Post-Marketing Sources 

 
 

Spontaneous, including regulatory authority and literature 

Non-interventional 
post-marketing study 
and reports from 
other solicited 
sources* 

 Serious Non-serious Total 
Spontaneous Serious 

 Interval Cumulative Interval Cumulative Cumulative Interval Cumulative 

SOC 1        

  
MedDRA 
PT 

       

MedDRA 
PT        

MedDRA 
PT        

        

SOC 2        

MedDRA 
PT        

MedDRA 
PT        

MedDRA 
PT        

MedDRA 
PT        

*This does not include interventional clinical trials. 
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APPENDIX C – Example of a Tabular Summary of Safety Signals that Were 
Ongoing or Closed during the Reporting Interval 

 

Reporting Interval: DD-MMM-YYYY to DD-MMM-YYYY 

Signal 
term 

Date 
detected 

Status 
(ongoing or 
closed) 

Date closed 
(for closed 
signals) 

Source of 
signal 

Reason for 
evaluation & 
summary of key 
data 

Method of 
signal 
evaluation 

Action(s) 
taken or 
planned 

Stroke month/ 
year 

ongoing month/year meta-analysis 
(published 
trials) 

statistically 
significant 
increase in 
frequency  

review meta-
analysis and  
available data 

pending 

SJS month/ 
year 

closed month/year spontaneous 
case reports & 
one case 
report in 
Phase IV trial 

Rash already an 
identified risk 

SJS not 
reported in pre 
authorisation 
CTs. 

4 apparently 
unconfounded 
reports within 6 
months of 
approval; 
plausible time 
to onset. 

targeted follow 
up of reports 
with site visit 
to one hospital. 
Full review of 
cases by MAH 
dermatologist 
and literature 
searches 

RSI 
updated 
with a 
Warning 
and 
Precaution 

DHPC  
sent to          
oncologists 

Effectivene
ss survey 
planned 6 
months 
post DHPC. 

RMP 
updated. 

 
Explanatory notes 

 Signal term 
A brief descriptive name of a medical concept for the signal.  The description may 
evolve and be refined as the signal is evaluated.  The concept and scope may, or may 
not, be limited to specific MedDRA term(s), depending on the source of signal.    

 Date detected (month/year) 
Month and year the MAH became aware of the signal. 

 Status 
Ongoing: Signal under evaluation at the DLP of the PBRER.  Provide anticipated 
completion date, if known.  
Closed: Signal for which evaluation was completed before the DLP of the PBRER.   
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Note: A new signal of which the MAH became aware during the reporting interval may 
be classified as closed or ongoing, depending on the status of signal evaluation at the 
DLP of the PBRER. 

 Date closed (month/year) 
Month and year when the signal evaluation was completed.  

 Source of signal 
Data or information source from which a signal arose.  Examples include, but may not 
be limited to, spontaneous adverse event reports, clinical trial data, scientific 
literature, non-clinical study results, or information requests or inquiries from a 
regulatory authority. 

 Reason for evaluation 
A brief summary of key data and rationale for further evaluation. 

 Actions taken or planned 
State whether or not a specific action has been taken or is planned for all closed signals 
that have been classified as potential or identified risks.  If any further actions are 
planned for newly or previously identified signals under evaluation at the DLP, these 
should be listed.  Otherwise leave blank for ongoing signals. 
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APPENDIX D – List of PBRER Sections that May be Shared with Other 
Regulatory Documents  

  Potential shared 
module with 

1 Introduction  

2 Worldwide Marketing Approval Status E2F 

3 Actions Taken in the Reporting Interval for Safety Reasons Parts may be common 
to E2E and E2F 

4 Changes to Reference Safety Information  

5 Estimated Exposure and Use Patterns  

5.1 Cumulative Subject Exposure in Clinical Trials E2E and E2F 

5.2 Cumulative and Interval Patient Exposure from Marketing 
Experience 

E2E and E2F 
(cumulative only) 

6 Data in Summary Tabulations  

6.1 Reference Information  

6.2 Cumulative Summary Tabulations of Serious Adverse Events 
from Clinical Trials E2F 

6.3 Cumulative and Interval Summary Tabulations from Post-
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APPENDIX E – Examples of Possible Sources of Information that May Be Used 
in the Preparation of the PBRER 

 
This list is not intended to be all inclusive; additional data sources may be used by the 
MAH to present safety and efficacy/effectiveness data in the PBRER and to evaluate the 
benefit-risk profile, as appropriate to the product and its known and important emerging 
benefits and risks (see also Introduction Section 1.3, Scope of the PBRER regarding 
sources of available information).   

Examples of sources of information potentially relevant to the evaluation of benefits and 
risks that, if relevant, should be used in the preparation of the PBRER, include but are 
not limited to: 

 Non-clinical studies; 
 Clinical trials, including research in unapproved indications or populations; 
 Spontaneous reports (for example, on the MAH’s safety database); 
 MAH-sponsored websites (for additional information see ICH E2D Guideline, Post-

approval Safety Data Management: Definitions and Standards for Expedited 
Reporting); 

 Observational studies such as registries; 
 Product usage data and drug utilization information; 
 Published scientific literature or reports from abstracts including information 

presented at scientific meetings; 
 Unpublished manuscripts; 
 Active surveillance systems (for example, sentinel sites); 
 Systematic reviews and meta-analyses; 
 Information arising from licensing partners, other sponsors or academic 

institutions/research networks; 
 Patient support programmes; 
 Investigations of product quality; and 
 Information from regulatory authorities. 
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APPENDIX F – Mapping Signals and Risks to PBRER Sections 
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No further 
documentation in 
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POST-APPROVAL SAFETY DATA MANAGEMENT: 
DEFINITIONS AND STANDARDS FOR EXPEDITED REPORTING 

 

1. INTRODUCTION 
It is important to establish an internationally standardized procedure in order to 
improve the quality of post-approval safety information and to harmonise the way of 
gathering and reporting information.  The ICH E2A guideline provides guidance on 
pre-approval safety data management. Although many stakeholders have applied 
ICH E2A concepts to the post-approval phase, there is a need to provide further 
guidance on definitions and standards for post-approval expedited reporting, as well 
as good case management practices.  This guideline is based on the content of ICH 
E2A guideline, with consideration as to how the terms and definitions can be applied 
in the post-approval phase of the product life cycle. 

2. DEFINITIONS AND TERMINOLOGY ASSOCIATED WITH POST-
APPROVAL DRUG SAFETY EXPERIENCE 

2.1 Adverse Event (AE) 
An adverse event is any untoward medical occurrence in a patient administered a 
medicinal product and which does not necessarily have to have a causal relationship 
with this treatment.  An adverse event can therefore be any unfavorable and 
unintended sign (for example, an abnormal laboratory finding), symptom, or disease 
temporally associated with the use of a medicinal product, whether or not considered 
related to this medicinal product. 

2.2 Adverse Drug Reaction (ADR)  
Adverse drug reactions, as established by regional regulations, guidance, and 
practices, concern noxious and unintended responses to a medicinal product. 

The phrase “responses to a medicinal product” means that a causal relationship 
between a medicinal product and an adverse event is at least a reasonable possibility 
(refer to the ICH E2A guideline). 

A reaction, in contrast to an event, is characterized by the fact that a causal 
relationship between the drug and the occurrence is suspected.  For regulatory 
reporting purposes, if an event is spontaneously reported, even if the relationship is 
unknown or unstated, it meets the definition of an adverse drug reaction.  

2.3 Serious AE/ADR 
In accordance with the ICH E2A guideline, a serious adverse event or reaction is any 
untoward medical occurrence that at any dose: 

* results in death, 

* is life-threatening 
(NOTE: The term “life-threatening” in the definition of “serious” refers to an 
event/reaction in which the patient was at risk of death at the time of the 
event/reaction; it does not refer to an event/ reaction which hypothetically 
might have caused death if it were more severe), 

* requires inpatient hospitalisation or results in prolongation of existing 
hospitalisation, 

* results in persistent or significant disability/incapacity, 
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* is a congenital anomaly/birth defect, 

* is a medically important event or reaction. 

Medical and scientific judgment should be exercised in deciding whether other 
situations should be considered serious such as important medical events that 
might not be immediately life-threatening or result in death or hospitalisation 
but might jeopardise the patient or might require intervention to prevent one 
of the other outcomes listed in the definition above.  Examples of such events 
are intensive treatment in an emergency room or at home for allergic 
bronchospasm, blood dyscrasias or convulsions that do not result in 
hospitalization, or development of drug dependency or drug abuse. 

2.4 Unexpected ADR 
An ADR whose nature, severity, specificity, or outcome is not consistent with the term 
or description used in the local/regional product labeling (e.g. Package Insert or 
Summary of Product Characteristics) should be considered unexpected.  When a 
Marketing Authorisation Holder (MAH) is uncertain whether an ADR is expected or 
unexpected, the ADR should be treated as unexpected. 

An expected ADR with a fatal outcome should be considered unexpected unless the 
local/regional product labeling specifically states that the ADR might be associated 
with a fatal outcome.  

“Class ADRs” should not automatically be considered to be expected for the subject 
drug. “Class ADRs” should be considered expected only if described as specifically 
occurring with the product in the local/regional product labeling.  This is illustrated in 
the following examples: 

 “As with other drugs of this class, the following undesirable effect occurs with 
Drug X.” 

 “Drugs of this class, including Drug X, can cause...” 

If the ADR has not been documented with Drug X, statements such as the following 
are likely to appear in the local/regional product labeling:   

 “Other drugs of this class are reported to cause…” 

 “Drugs of this class are reported to cause..., but no reports have been received 
to date with Drug X.”  

In these situations, the ADR should not be considered as expected for Drug X. 

NOTE: The term “listedness” is not applicable to expedited reporting but should be 
used to characterize the ADR according to the Company Core Safety Information 
(refer to ICH E2C guideline for definitions).  

2.5 Healthcare Professional 
Healthcare professional is defined as a medically-qualified person such as a physician, 
dentist, pharmacist, nurse, coroner, or as otherwise specified by local regulations.  

2.6 Consumer 
Consumer is defined as a person who is not a healthcare professional such as a 
patient, lawyer, friend, or relative of a patient.  
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3. SOURCES Of INDIVIDUAL CASE SAFETY REPORTS  

3.1 Unsolicited Sources 

3.1.1 Spontaneous Reports 
A spontaneous report is an unsolicited communication by a healthcare professional or 
consumer to a company, regulatory authority or other organization (e.g. WHO, 
Regional Center, Poison Control Center) that describes one or more adverse drug 
reactions in a patient who was given one or more medicinal products and that does 
not derive from a study or any organized data collection scheme. 

Stimulated reporting can occur in certain situations, such as notification by a “Dear 
Healthcare Professional” letter, publication in the press, or questioning of healthcare 
professionals by company representatives.  These reports should be considered 
spontaneous. 

Consumer adverse reaction reports should be handled as spontaneous reports 
irrespective of any subsequent “medical confirmation”.  Regulatory Authorities might 
require medical confirmation for the purpose of expedited reporting. Emphasis should 
be placed on the quality of the report and not on its source.  Even if reports received 
from consumers do not qualify for regulatory reporting, the cases should be retained.  

3.1.2 Literature  
Each MAH is expected to regularly screen the worldwide scientific literature by 
accessing widely used systematic literature reviews or reference databases.  The 
frequency of the literature searches should be according to local requirements or at 
least every two weeks. Cases of ADRs from the scientific and medical literature, 
including relevant published abstracts from meetings and draft manuscripts, might 
qualify for expedited reporting.  A regulatory reporting form with relevant medical 
information should be provided for each identifiable patient.  The publication 
reference(s) should be given as the report source; additionally a copy of the article 
might be requested by the local regulatory authority to accompany the report.  All 
company offices are encouraged to be aware of publications in their local journals and 
to bring them to the attention of the company safety department as appropriate.  

The regulatory reporting time clock starts as soon as the MAH has knowledge that 
the case meets minimum criteria for reportability.  

If the product source, brand, or trade name is not specified, the MAH should assume 
that it was its product, although the report should indicate that the specific brand 
was not identified. 

If multiple products are mentioned in the article, a report should be submitted only by 
the applicant whose product is suspected.  The suspect product is that identified as 
such by the article's author.   

3.1.3 Internet  
MAHs should regularly screen websites under their management or responsibility for 
potential ADR case reports.  MAHs are not expected to screen external websites for 
ADR information. However, if an MAH becomes aware of an adverse reaction on a 
website that it does not manage, the MAH should review the case and determine 
whether it should be reported.   
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MAHs should consider utilising their websites to facilitate ADR data collection, e.g., 
by providing ADR forms for reporting or by providing appropriate contact details for 
direct communication.   

Unsolicited cases from the Internet should be handled as spontaneous reports. For the 
determination of reportability, the same criteria should be applied as for cases 
provided via other ways.   

In relation to such cases from the Internet e.g. e-mail, identifiability of the reporter 
refers to the existence of a real person, i.e., it is possible to verify that the patient and 
the reporter exist. 

3.1.4 Other Sources 
If an MAH becomes aware of a case report from non-medical sources, e.g. the lay press 
or other media, it should be handled as a spontaneous report.  For the determination 
of reportability, the same criteria should be applied as for other reports.  

3.2 Solicited Sources 
Solicited reports are those derived from organized data collection systems, which 
include clinical trials, registries, post-approval named patient use programs, other 
patient support and disease management programs, surveys of patients or healthcare 
providers, or information gathering on efficacy or patient compliance.  Adverse event 
reports obtained from any of these should not be considered spontaneous.  

For the purposes of safety reporting, solicited reports should be classified as study 
reports, and therefore should have an appropriate causality assessment by a 
healthcare professional or an MAH.  Further guidance on study-related issues, such 
as managing blinded therapy cases, can be found in the ICH E2A guideline. 

3.3 Contractual Agreements 
The marketing of many medicines increasingly takes place through contractual 
agreements between two or more companies, which may market same product in the 
same or different countries/region.  Arrangements vary considerably with respect to 
inter-company communication and regulatory responsibilities.  Overall, this can be a 
complex issue. 

In such relationships, it is very important that explicit licensing/contractual 
agreements specify the processes for exchange of safety information, including 
timelines and regulatory reporting responsibilities. Safety personnel should be 
involved in development of any agreements from the beginning.  Processes should be 
in place to avoid duplicate reporting to the regulatory authority, e.g. assigning 
responsibility to one company for literature screening.   

Whatever the nature of the arrangement, the MAH is ultimately responsible for 
regulatory reporting. Therefore, every reasonable effort should be made between the 
contracting partners to minimize the data exchange period so as to promote 
compliance with MAH responsibilities. 

3.4 Regulatory Authority Sources 
Individual serious unexpected adverse drug reaction reports originating from foreign 
regulatory authorities are subject to expedited reporting to other authorities by each 
MAH.  Re-submission of serious ADR cases without new information to the 
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originating regulatory authority is not usually necessary, unless otherwise specified 
by local regulation. 

4. STANDARDS FOR EXPEDITED REPORTING 

4.1 What Should Be Reported? 

4.1.1 Serious ADRs 
Cases of adverse drug reactions that are both serious and unexpected are subject to 
expedited reporting.  The reporting of serious expected reactions in an expedited 
manner varies among countries.  Non-serious adverse reactions, whether expected or 
not, would normally not be subject to expedited reporting.   

For reports from studies and other solicited sources, all cases judged by either the 
reporting healthcare professional or the MAH as having a possible causal relationship 
to the medicinal product would qualify as ADRs.  For purposes of reporting, 
spontaneous reports associated with approved drugs imply a suspected causal 
relationship. 

4.1.2 Other Observations  
In addition to single case reports, any safety information from other observations that 
could change the risk-benefit evaluation for the product should be communicated as 
soon as possible to the regulatory authorities in accordance with local regulation. 
Examples include any significant unanticipated safety findings from an in vitro, 
animal, epidemiological, or clinical study that suggest a significant human risk, such 
as evidence of mutagenicity, teratogenicity, carcinogenicity, or lack of efficacy with a 
drug used in treating a life-threatening or serious disease. 

4.1.2.1 Lack of Efficacy  
Evidence of lack of efficacy should not normally be expedited, but should be discussed 
in the relevant periodic safety update report. However, in certain circumstances and 
in some regions, individual reports of lack of efficacy are considered subject to 
expedited reporting. Medicinal products used for the treatment of life-threatening or 
serious diseases, vaccines, and contraceptives are examples of classes of medicinal 
products where lack of efficacy should be considered for expedited reporting.  Clinical 
judgment should be used in reporting, with consideration of the local product labeling 
and disease being treated.  

4.1.2.2 Overdose  
Reports of overdose with no associated adverse outcome should not be reported as 
adverse reactions.  Cases associated with serious adverse reactions are considered 
subject to expedited reporting, unless otherwise specified by local regulation.  They 
should be routinely followed up to ensure that the information is as complete as 
possible with regard to symptoms, treatment, and outcome.  The MAH should collect 
any available information on overdose related to its products.  

4.2 Minimum Criteria for Reporting   
It is recommended that as much information as possible be collected at the time of the 
initial report.  However, for the purpose of regulatory reporting, the minimum data 
elements for an ADR case are: an identifiable reporter, an identifiable patient, an 
adverse reaction, and a suspect product.  Lack of any of these four elements means 
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that the case is considered incomplete; however, MAHs are expected to exercise due 
diligence to collect the missing data elements. 

4.3 Reporting Time Frames 
In general, expedited reporting of serious and unexpected ADRs is required as soon as 
possible, but in no case later than 15 calendar days of initial receipt of the information 
by the MAH.  Time frames for other types of serious reports vary among countries, 
depending on source, expectedness and outcome.  

The regulatory reporting time clock is considered to start on the date when any 
personnel of the MAH first receive a case report that fulfills minimum criteria as well 
as the criteria for expedited reporting.  In general, this date should be considered 
day 0. 

When additional medically relevant information is received for a previously reported 
case, the reporting time clock is considered to begin again for submission of the follow-
up report.  In addition, a case initially classified as a non-expedited report, would 
qualify for expedited reporting upon receipt of follow-up information that indicates 
the case should be re-classified (e.g., from non serious to serious).   

4.4 Non-serious ADRs 
Cases of non-serious ADRs, whether expected or not, would not normally be 
considered reportable on an expedited basis.  Non-serious ADRs should be included in 
the periodic safety update report according to the ICH E2C guideline.   

5. GOOD CASE MANAGEMENT PRACTICES 
Accurate, complete, and bona fide information is very important for MAHs and 
regulatory agencies identifying and assessing ADR reports.  Both are faced with the 
task of acquiring sufficient information to help ensure that the reports are authentic, 
accurate, as complete as possible, and non-duplicative.  

5.1 Assessing Patient and Reporter Identifiability1 
Patient and reporter identifiability is important to avoid case duplication, detect 
fraud, and facilitate follow-up of appropriate cases.  The term identifiable in this 
context refers to the verification of the existence of a patient and a reporter.  

Local data privacy laws regarding patient and reporter identifiability might apply.  

One or more of the following should automatically qualify a patient as identifiable: 
age (or age category, e.g., adolescent, adult, elderly), gender, initials, date of birth, 
name, or patient identification number.  In addition, in the event of second-hand 
reports, every reasonable effort should be made to verify the existence of an 
identifiable patient and reporter. 

All parties supplying case information or approached for case information should be 
identifiable: not only the initial reporter (the initial contact for the case), but also 
others supplying information.  

In the absence of qualifying descriptors, a report referring to a definite number of 
patients should not be regarded as a case until the minimum four criteria for case 
reporting are met.  For example, “Two patients experienced…” or “ a few patients 
experienced” should be followed up for patient-identifiable information before 
regulatory reporting.  
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5.2 The Role of Narratives  
The objective of the narrative is to summarize all relevant clinical and related 
information, including patient characteristics, therapy details, medical history, 
clinical course of the event(s), diagnosis, and ADR(s) including the outcome, 
laboratory evidence (including normal ranges), and any other information that 
supports or refutes an ADR.  The narrative should serve as a comprehensive, stand-
alone “medical story”. The information should be presented in a logical time sequence; 
ideally this should be presented in the chronology of the patient’s experience, rather 
than in the chronology in which the information was received.  In follow-up reports, 
new information should be clearly identified. 

Abbreviations and acronyms should be avoided, with the possible exception of 
laboratory parameters and units.  Key information from supplementary records 
should be included in the report, and their availability should be mentioned in the 
narrative and supplied on request.  Any relevant autopsy or post-mortem findings 
should also be summarized in the narrative and related documents should be 
provided according to local regulation and if allowed by local data privacy laws.   

Terms (e.g., AEs/ADRs, indication, and medical conditions) in the narrative should be 
accurately reflected in appropriate data fields. 

5.3 Clinical Case Evaluation  
The purpose of careful medical review is to ensure correct interpretation of medical 
information.  Preferably, information about the case should be collected from the 
healthcare professionals who are directly involved in the patient’s care. Regardless of 
the source of an ADR report, the recipient should carefully review the report for the 
quality and completeness of the medical information. The review should include, but 
is not limited to, the following considerations:  

  Is a diagnosis possible?  

  Have the relevant diagnostic procedures been performed?  

  Were alternative causes of the reaction(s) considered?  

  What additional information is needed?  

ADR terms should be used consistently and in accordance with recommended 
standards for diagnosis, if possible.  The report should include the verbatim term as 
used by the reporter, or an accurate translation of it.  Any company personnel 
receiving reports should provide an unbiased and unfiltered report of the information 
from the reporter.  While the report recipient is encouraged to actively query the 
reporter to elicit the most complete account possible, inferences and imputations 
should be avoided in report submission.  However, clearly identified evaluations by 
the MAH are considered appropriate and are required by some regulatory authorities. 

When a case is reported by a consumer, his/her description of the event should be 
retained, although confirmatory or additional information from any relevant 
healthcare professionals should also be sought and included.   

5.4 Follow-up Information  
The information from ADR cases when first received is generally incomplete. Ideally, 
comprehensive information would be available on all cases, but in practice efforts 
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should be made to seek additional information on selected reports, including second –
hand reports (see Attachment, Recommended Key Data Elements, of this guideline).  

In any scheme to optimize the value of follow-up, the first consideration should be 
prioritization of case reports by importance.  The priority for follow-up should be as 
follows: cases which are 1) serious and unexpected, 2) serious and expected, and 3) 
non-serious and unexpected. In addition to seriousness and expectedness as criteria, 
cases “of special interest” also deserve extra attention as a high priority (e.g., ADRs 
under active surveillance at the request of the regulators), as well as any cases that 
might lead to a labeling change decision. 

Follow-up information should be obtained, via a telephone call and/or site visit and/or 
a written request.  The company should provide specific questions it would like to 
have answered.  Follow-up methods should be tailored towards optimizing the 
collection of missing information.  Written confirmation of details given verbally 
should be obtained whenever possible.  In exceptional circumstances, if requests for 
information have been refused by the reporter, a regulatory authority might be able to 
assist an MAH in obtaining follow-up data. 

To facilitate the capture of clinically relevant and complete information, use of a 
targeted questionnaire/specific form is encouraged, preferably at the time of the initial 
report.  Ideally, healthcare professionals with thorough pharmacovigilance training 
and therapeutic expertise should be involved in the collection and the direct follow-up 
of reported cases (particularly those of medical significance).  For serious ADRs, it is 
important to continue follow-up and report new information until the outcome has 
been established or the condition is stabilized.  How long to follow up such cases is a 
matter of judgment. 

It is important that at the time of the original report, sufficient details about the 
patient and reporter be collected and retained to enable future investigations, within 
the constraints imposed by local data privacy laws. 

5.4.1 Pregnancy Exposure 
MAHs are expected to follow up all pregnancy reports from healthcare professionals 
or consumers where the embryo/foetus could have been exposed to one of its medicinal 
products.  When an active substance, or one of its metabolites, has a long half-life, 
this should be taken into account when considering whether a foetus could have been 
exposed (e.g., if medicinal products taken before the gestational period should be 
considered).   

5.5 How to Report  
The CIOMS I form has been a widely accepted standard for expedited adverse event 
reporting.  However, no matter what the form or format used, it is important that 
certain basic information/data elements, when available, be included with any 
expedited report, whether in a tabular or narrative presentation.  It is recommended 
that the Medical Dictionary for Regulatory Activities (MedDRA) be used for coding 
medical information.  The standards for electronic submission of Individual Case 
Safety Reports (ICSRs), according to the ICH E2B/M2 guidelines, should be 
implemented.  

The listing in the Attachment of this guideline addresses those data elements 
regarded as desirable; if all relevant elements are not available at the time of 
expedited reporting, efforts should be made to obtain them.  
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ATTACHMENT 

RECOMMENDED KEY DATA ELEMENTS FOR INCLUSION  
IN EXPEDITED REPORTS  

OF SERIOUS ADVERSE DRUG REACTIONS 

Some data elements might not be relevant, depending on the circumstances.  
Attempts should be made to obtain follow-up information on as many other listed 
items as are pertinent to the case.  Refer to the ICH E2B/M2 guidelines for detailed 
data elements for electronic transmission of ICSRs. 

1. Patient Details 

 Initials  

 Other relevant identifier (patient number, for example) 

 Gender 

 Age, age category (e.g., adolescent, adult, elderly), or date of birth 

 Concomitant conditions 

 Medical history 

 Relevant family history 

2. Suspected Medicinal Product(s) 

 Brand name as reported 

 International Non-Proprietary Name (INN) 

 Batch/lot number 

 Indication(s) for which suspect medicinal product was prescribed or tested 

 Dosage form and strength 

 Daily dose (specify units - e.g., mg, ml, mg/kg) and regimen  

 Route of administration 

 Starting date and time  

 Stopping date and time, or duration of treatment 

3. Other Treatment(s) 

The same information as in item 2 should be provided for the following:  

 Concomitant medicinal products  
(including non-prescription, over-the-counter medicinal products, herbal 
remedies, dietary supplements, complementary and alternative therapies, 
etc.) 

 Relevant medical devices 
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4. Details (all available) of Adverse Drug Reaction(s)  

 Full description of reaction(s), including body site and severity  

 The criterion (or criteria) for regarding the report as serious  

 Description of the reported signs and symptoms 

 Specific diagnosis for the reaction 

 Onset date (and time) of reaction 

 Stop date (and time) or duration of reaction 

 Dechallenge and rechallenge information 

 Relevant diagnostic test results and laboratory data 

 Setting (e.g., hospital, out-patient clinic, home, nursing home) 

 Outcome (recovery and any sequelae)  

 For a fatal outcome, stated cause of death  

 Relevant autopsy or post-mortem findings  

 Relatedness of product to reaction(s)/event(s) 

5. Details on Reporter of an ADR 

 Name 

 Mailing address 

 Electronic mail address 

 Telephone and/or facsimile number 

 Reporter type (consumer, healthcare professional, etc.) 

 Profession (specialty) 

6. Administrative and MAH Details 

 Source of report (spontaneous, epidemiological study, patient survey, 
literature, etc.) 

 Date the event report was first received by manufacturer/company 

 Country in which the event occurred 

 Type (initial or follow-up) and sequence (first, second, etc.) of case 
information reported to authorities  

 Name and address of MAH 

 Name, address, electronic mail address, telephone number, and facsimile 
number of contact person of MAH  

 Identifying regulatory code or number for marketing authorisation dossier 

 Company/manufacturer's identification number for the case (the same 
number should be used for the initial and follow-up reports on the same 
case). 
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PHARMACOVIGILANCE PLANNING 
 

1. INTRODUCTION 

1.1 Objective 
This guideline is intended to aid in planning pharmacovigilance activities, especially in 
preparation for the early postmarketing period of a new drug (in this guideline, the term 
“drug” denotes chemical entities, biotechnology-derived products, and vaccines).  The 
main focus of this guideline is on a Safety Specification and Pharmacovigilance Plan that 
might be submitted at the time of licence application. The guideline can be used by 
sponsors to develop a stand-alone document for regions that prefer this approach or to 
provide guidance on incorporation of elements of the Safety Specification and 
Pharmacovigilance Plan into the Common Technical Document (CTD). 
The guideline describes a method for summarising the important identified risks of a 
drug, important potential risks, and important missing information, including the 
potentially at-risk populations and situations where the product is likely to be used that 
have not been studied pre-approval. It proposes a structure for a Pharmacovigilance 
Plan and sets out principles of good practice for the design and conduct of observational 
studies. It does not describe other methods to reduce risks from drugs, such as risk 
communication. The guideline takes into consideration ongoing work in the three regions 
and beyond on these issues. 
This guideline does not cover the entire scope of pharmacovigilance.  It uses the WHO 
definition of the term ‘pharmacovigilance’ as “the science and activities relating to the 
detection, assessment, understanding and prevention of adverse effects or any other 
drug related problems.” This definition encompasses the use of pharmacoepidemiological 
studies. 

1.2 Background 
The decision to approve a drug is based on its having a satisfactory balance of benefits 
and risks within the conditions specified in the product labeling. This decision is based 
on the information available at the time of approval. The knowledge related to the safety 
profile of the product can change over time through expanded use in terms of patient 
characteristics and the number of patients exposed. In particular, during the early 
postmarketing period the product might be used in settings different from clinical trials 
and a much larger population might be exposed in a relatively short timeframe. 
Once a product is marketed, new information will be generated, which can have an 
impact on the benefits or risks of the product; evaluation of this information should be a 
continuing process, in consultation with regulatory authorities. Detailed evaluation of 
the information generated through pharmacovigilance activities is important for all 
products to ensure their safe use. The benefit-risk balance can be improved by reducing 
risks to patients through effective pharmacovigilance that can enable information 
feedback to the users of medicines in a timely manner. 
Industry and regulators have identified the need for better and earlier planning of 
pharmacovigilance activities before a product is approved or a license is granted. This 
ICH guideline has been developed to encourage harmonisation and consistency, to 
prevent duplication of effort, and could be of benefit to public health programs 
throughout the world as they consider new drugs in their countries. 
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1.3 Scope 
The guideline could be most useful for new chemical entities, biotechnology-derived 
products, and vaccines, as well as for significant changes in established products (e.g., 
new dosage form, new route of administration, or new manufacturing process for a 
biotechnologically-derived product) and for established products that are to be 
introduced to new populations or in significant new indications or where a new major 
safety concern has arisen. 
The purpose of this guideline is to propose a structure for a Pharmacovigilance Plan, and 
a Safety Specification that summarises the identified and potential risks of the product 
to be addressed in the Plan. The guideline is divided into the following sections: 

• Safety Specification; 
• Pharmacovigilance Plan; 
• Annex – Pharmacovigilance Methods. 

It is recommended that company pharmacovigilance experts get involved early in 
product development. Planning and dialogue with regulators should also start long 
before license application. A Safety Specification and Pharmacovigilance Plan can also 
be developed for products already on the market (e.g., new indication or major new 
safety concern).  The Plan could be used as the basis for discussion of pharmacovigilance 
activities with regulators in the different ICH regions and beyond. 
For products with important identified risks, important potential risks or important 
missing information, the Pharmacovigilance Plan should include additional actions 
designed to address these concerns.  For products for which no special concerns have 
arisen, routine pharmacovigilance as described in section 3.1.2 should be sufficient for 
post-approval safety monitoring, without the need for additional actions (e.g., safety 
studies).   
During the course of implementing the various components of the Plan, any important 
emerging benefit or risk information should be discussed and used to revise the Plan. 
The following principles underpin this guideline:  

• Planning of pharmacovigilance activities throughout the product life-cycle; 
• Science-based approach to risk documentation; 
• Effective collaboration between regulators and industry; 
• Applicability of the Pharmacovigilance Plan across the three ICH regions. 

2. SAFETY SPECIFICATION 
The Safety Specification should be a summary of the important identified risks of a drug, 
important potential risks, and important missing information.  It should also address the 
populations potentially at-risk (where the product is likely to be used), and outstanding 
safety questions which warrant further investigation to refine understanding of the 
benefit-risk profile during the post-approval period.  This Safety Specification is 
intended to help industry and regulators identify any need for specific data collection 
and also to facilitate the construction of the Pharmacovigilance Plan.   The Safety 
Specification can be built initially during the pre-marketing phase and, at the time 
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approval is sought, it should reflect the status of issues that were being followed during 
development.   
The Common Technical Document (CTD), especially the Overview of Safety [2.5.5], 
Benefits and Risks Conclusions [2.5.6], and the Summary of Clinical Safety [2.7.4] 
sections, includes information relating to the safety of the product, and should be the 
basis of the safety issues identified in the Safety Specification.  Sponsors should support 
the Safety Specification with references to specific pages of the CTD or other relevant 
documents.  The Safety Specification can be a stand-alone document, usually in 
conjunction with the Pharmacovigilance Plan, but elements can also be incorporated into 
the CTD. The length of the document will generally depend on the product and its 
development program. Appendices can be added if it is considered important to provide a 
more detailed explanation of important risks or analyses.   

2.1 Elements of the Specification 
It is recommended that sponsors follow the structure of elements provided below when 
compiling the Safety Specification. The elements of the Safety Specification that are 
included are only a guide. The Safety Specification can include additional elements, 
depending on the nature of the product and its development program. Conversely, for 
products already on the market with emerging new safety concerns, only a subset of the 
elements might be relevant. 
The focus of the Safety Specification should be on the identified risks, important 
potential risks, and important missing information.  The following elements should be 
considered for inclusion. 

2.1.1 Non-Clinical 
Within the Specification, this section should present non-clinical safety findings that 
have not been adequately addressed by clinical data, for example: 

• Toxicity (including repeat-dose toxicity, reproductive/developmental toxicity, 
nephrotoxicity, hepatotoxicity, genotoxicity, carcinogenicity etc.); 

• General pharmacology (cardiovascular, including QT interval prolongation; 
nervous system; etc.); 

• Drug interactions; 
• Other toxicity-related information or data. 

If the product is intended for use in special populations, consideration should be given to 
whether specific non-clinical data needs exist. 

2.1.2 Clinical  

a. Limitations of the Human Safety Database  
Limitations of the safety database (e.g., related to the size of the study population, study 
inclusion/exclusion criteria) should be considered, and the implications of such 
limitations with respect to predicting the safety of the product in the marketplace should 
be explicitly discussed.  Particular reference should be made to populations likely to be 
exposed during the intended or expected use of the product in medical practice. 
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The world-wide experience should be briefly discussed, including: 
• The extent of the world-wide exposure; 
• Any new or different safety issues identified; 
• Any regulatory actions related to safety. 

b. Populations not Studied in the Pre-Approval Phase 
The Specification should discuss which populations have not been studied or have only 
been studied to a limited degree in the pre-approval phase. The implications of this with 
respect to predicting the safety of the product in the marketplace should be explicitly 
discussed (CTD 2.5.5).  Populations to be considered should include (but might not be 
limited to):  

• Children; 
• The elderly; 
• Pregnant or lactating women; 
• Patients with relevant co-morbidity such as hepatic or renal disorders; 
• Patients with disease severity different from that studied in clinical trials; 
• Sub-populations carrying known and relevant genetic polymorphism; 
• Patients of different racial and/or ethnic origins. 

c. Adverse Events (AEs) / Adverse Drug Reactions (ADRs)  
This section should list the important identified and potential risks that require further 
characterisation or evaluation.  Specific references should be made to guide a reviewer to 
where clinical safety data are presented (e.g., relevant sections of the CTD 2.5.5 and 
2.7.4).  
Discussion of risk factors and potential mechanisms that apply to identified AEs/ADRs 
should draw on information from any part of the CTD (non-clinical and clinical) and 
other relevant information, such as other drug labels, scientific literature, and post-
marketing experience.  

Identified risks that require further evaluation 
More detailed information should be included on the most important identified 
AEs/ADRs, which would include those that are serious or frequent and that also might 
have an impact on the balance of benefits and risks of the product. This information 
should include evidence bearing on a causal relationship, severity, seriousness, 
frequency, reversibility and at-risk groups, if available. Risk factors and potential 
mechanisms should be discussed. These AEs/ADRs should usually call for further 
evaluation as part of the Pharmacovigilance Plan (e.g., frequency in normal conditions of 
use, severity, outcome, at-risk groups, etc.).  

Potential risks that require further evaluation 
Important potential risks should be described in this section. The evidence that led to 
the conclusion that there was a potential risk should be presented. It is anticipated that 
for any important potential risk, there should be further evaluation to characterise the 
association. 
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d. Identified and Potential Interactions, Including Food-Drug and Drug-
Drug Interactions 

Identified and potential pharmacokinetic and pharmacodynamic interactions should be 
discussed. For each, the evidence supporting the interaction and possible mechanism 
should be summarised, and the potential health risks posed for the different indications 
and in the different populations should be discussed.  

e. Epidemiology  
The epidemiology of the indication(s) should be discussed. This discussion should include 
incidence, prevalence, mortality and relevant co-morbidity, and should take into account 
whenever possible stratification by age, sex, and racial and/or ethnic origin.   Differences 
in the epidemiology in the different regions should be discussed (because the 
epidemiology of the indication(s) may vary across regions), if this information is 
available. 
In addition, for important adverse events that may require further investigation, it is 
useful to review the incidence rates of these events among patients in whom the drug is 
indicated (i.e., the background incidence rates).  For example, if condition X is an 
important adverse event in patients who are treated with drug Y for disease Z, then it is 
useful to review the incidence of condition X in patients with disease Z who are not 
treated with drug Y; this is the background rate of condition X among patients with 
disease Z.  Information on risk factors for an adverse event (condition X) would also be 
useful to include, if available. 

f. Pharmacological Class Effects 
The Safety Specification should identify risks believed to be common to the 
pharmacological class.  

2.2 Summary 
At the end of the Safety Specification a summary should be provided of the:  

• Important identified risks; 
• Important potential risks; 
• Important missing information. 

Sponsors are encouraged to summarise specific ongoing safety issues on an issue-by-
issue basis, including both non-clinical and clinical data that are pertinent to the 
problem. 

3. PHARMACOVIGILANCE PLAN 
This section gives guidance on the structure of a Pharmacovigilance Plan. The 
Pharmacovigilance Plan should be based on the Safety Specification. The Specification 
and Plan can be written as two parts of the same document. The Plan would normally be 
developed by the sponsor and can be discussed with regulators during product 
development, prior to approval (i.e., when the marketing application is submitted) of a 
new product, or when a safety concern arises post-marketing.   It can be a stand-alone 
document but elements could also be incorporated into the CTD. 
For products for which no special concerns have arisen, routine pharmacovigilance as 
described in section 3.1.2 should be sufficient for post-approval safety monitoring, 
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without the need for additional actions (e.g., safety studies). However, for products with 
important identified risks, important potential risks, or important missing information, 
additional actions designed to address these concerns should be considered.  
The length of the document will likely depend on the product and its development 
program. The Pharmacovigilance Plan should be updated as important information on 
safety becomes available and milestones are reached. 

3.1 Structure of the Pharmacovigilance Plan 
Outlined below is a suggested structure for the Pharmacovigilance Plan. The structure 
can be varied depending on the product in question and the issues identified in the 
Safety Specification. 

3.1.1 Summary of Ongoing Safety Issues 
At the beginning of the Pharmacovigilance Plan a summary should be provided of the: 

• Important identified risks; 
• Important potential risks; 
• Important missing information. 

This is important if the Pharmacovigilance Plan is a separate document from the Safety 
Specification. 

3.1.2 Routine Pharmacovigilance Practices 
Routine pharmacovigilance should be conducted for all medicinal products, regardless of 
whether or not additional actions are appropriate as part of a Pharmacovigilance Plan. 
This routine pharmacovigilance should include the following: 

• Systems and processes that ensure that information about all suspected adverse 
reactions that are reported to the personnel of the company are collected and 
collated in an accessible manner; 

• The preparation of reports for regulatory authorities: 
o Expedited adverse drug reaction (ADR) reports; 
o Periodic Safety Update Reports (PSURs). 

• Continuous monitoring of the safety profile of approved products including signal 
detection, issue evaluation, updating of labeling, and liaison with regulatory 
authorities; 

• Other requirements, as defined by local regulations. 
In some ICH regions, there might be a regulatory requirement to present within the 
Pharmacovigilance Plan an overview of the company’s organisation and practices for 
conducting pharmacovigilance.  In the absence of such a requirement, a statement that 
the company’s routine pharmacovigilance practices include the elements outlined in the 
bulleted list above should be sufficient. 
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3.1.3 Action Plan for Safety Issues 
The Plan for each important safety issue should be presented and justified according to 
the following structure: 

• Safety issue; 
• Objective of proposed action(s); 
• Action(s) proposed; 
• Rationale for proposed action(s); 
• Monitoring by the sponsor for safety issue and proposed action(s); 
• Milestones for evaluation and reporting.  

Any protocols for specific studies can be provided in the CTD section 5.3.5.4 Other 
Clinical Study Reports or other sections as appropriate (e.g., Module 4 if the study is a 
non-clinical study). 

3.1.4 Summary of Actions to be Completed, Including Milestones 
An overall Pharmacovigilance Plan for the product bringing together the actions for all 
individual safety issues should be presented. Whereas section 3.1.3 suggests presenting 
an action plan by ongoing safety issue, for this section the Pharmacovigilance Plan for 
the product should be organised in terms of the actions to be undertaken and their 
milestones.  The reason for this is that one proposed action (e.g., a prospective safety 
cohort study) could address more than one of the identified issues.  
It is recommended that milestones for completion of studies and other evaluations, and 
for submission of safety results, be included in the Pharmacovigilance Plan.  In 
developing these milestones one should consider when: 

• Exposure to the product will have reached a level sufficient to allow potential 
identification/characterisation of the AEs/ADRs of concern or resolution of a 
particular concern; and/or 

• The results of ongoing or proposed safety studies are expected to be available.  
These milestones might be aligned with regulatory milestones (e.g., PSURs, annual 
reassessment and license renewals) and used to revise the Pharmacovigilance Plan.   

3.2 Pharmacovigilance Methods 
The best method to address a specific situation can vary depending on the product, the 
indication, the population being treated and the issue to be addressed. The method 
chosen can also depend on whether an identified risk, potential risk or missing 
information is the issue and whether signal detection, evaluation or safety 
demonstration is the main objective of further study.  When choosing a method to 
address a safety concern, sponsors should employ the most appropriate design.  The 
Annex provides a summary of the key methods used in pharmacovigilance.  This is 
provided to aid sponsors considering possible methods to address specific issues 
identified by the Safety Specification.  This list is not all-inclusive, and sponsors should 
use the most up-to-date methods that are relevant and applicable.   



Pharmacovigilance Planning 

 

8 

3.2.1 Design and Conduct of Observational Studies 
Carefully designed and conducted pharmacoepidemiological studies, specifically 
observational (non-interventional, non-experimental) studies, are important tools in 
pharmacovigilance.  In observational studies, the investigator “observes and evaluates 
results of ongoing medical care without 'controlling' the therapy beyond normal medical 
practice.”1

Before the observational study that is part of a Pharmacovigilance Plan commences, a 
protocol should be finalised.  Experts from relevant disciplines (e.g., pharmacovigilance 
experts, pharmacoepidemiologists and biostatisticians) should be consulted.   It is 
recommended that the protocol be discussed with the regulatory authorities before the 
study starts.  It is also suggested that the circumstances in which a study should be 
terminated early be discussed with regulatory authorities and documented in advance.  
A study report after completion, and interim reports if appropriate, should be submitted 
to the authorities according to the milestones within the Pharmacovigilance Plan.  
Study protocols should, as a minimum, include the study aims and objectives, the 
methods to be used, and the plan for analysis. The final study report should accurately 
and completely present the study objectives, methods, results, and the principal 
investigator’s interpretation of the findings. 
It is recommended that the sponsor follow good epidemiological practice for 
observational studies and also internationally accepted guidelines, such as the 
guidelines endorsed by the International Society for Pharmacoepidemiology.2  In some of 
the ICH regions, local laws and guidelines also apply to the design and conduct of 
observational studies and should be followed.   
The highest possible standards of professional conduct and confidentiality should always 
be maintained and any relevant national legislation on data protection followed. 

4. REFERENCES 

1. CIOMS, Current Challenges in Pharmacovigilance: Pragmatic Approaches.   
Report of CIOMS Working Group V.  Geneva; World Health Organization (WHO), 
2001. 

2. Guidelines for Good Pharmacoepidemiology Practices (GPP), International Society 
for Pharmacoepidemiology,  
http://www.pharmacoepi.org/resources/guidelines_08027.cfm, August 2004. 
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ANNEX - Pharmacovigilance Methods 

1. Passive Surveillance 

• Spontaneous Reports 
A spontaneous report is an unsolicited communication by healthcare 
professionals or consumers to a company, regulatory authority or other 
organisation (e.g., WHO, Regional Centres, Poison Control Centre) that describes 
one or more adverse drug reactions in a patient who was given one or more 
medicinal products and that does not derive from a study or any organised data 
collection scheme.1

Spontaneous reports play a major role in the identification of safety signals once a 
drug is marketed. In many instances, a company can be alerted to rare adverse 
events that were not detected in earlier clinical trials or other pre-marketing 
studies. Spontaneous reports can also provide important information on at-risk 
groups, risk factors, and clinical features of known serious adverse drug 
reactions. Caution should be exercised in evaluating spontaneous reports, 
especially when comparing drugs. The data accompanying spontaneous reports 
are often incomplete, and the rate at which cases are reported is dependent on 
many factors including the time since launch, pharmacovigilance-related 
regulatory activity, media attention, and the indication for use of the drug.2, , ,3 4 5

Systematic Methods for the Evaluation of Spontaneous Reports 

More recently, systematic methods for the detection of safety signals from 
spontaneous reports have been used. Many of these techniques are still in 
development and their usefulness for identifying safety signals is being 
evaluated. These methods include the calculation of the proportional reporting 
ratio, as well as the use of Bayesian and other techniques for signal detection6, ,7 8. 
Data mining techniques have also been used to examine drug-drug interactions9. 
Data mining techniques should always be used in conjunction with, and not in 
place of, analyses of single case reports. Data mining techniques facilitate the 
evaluation of spontaneous reports by using statistical methods to detect potential 
signals for further evaluation. This tool does not quantify the magnitude of risk, 
and caution should be exercised when comparing drugs. Further, when using 
data mining techniques, consideration should be given to the threshold 
established for detecting signals, since this will have implications for the 
sensitivity and specificity of the method (a high threshold is associated with high 
specificity and low sensitivity). Confounding factors that influence spontaneous 
adverse event reporting are not removed by data mining. Results of data mining 
should be interpreted with the knowledge of the weaknesses of the spontaneous 
reporting system and, more specifically, the large differences in the ADR 
reporting rate among different drugs and the many potential biases inherent in 
spontaneous reporting. All signals should be evaluated recognising the possibility 
of false positives.  In addition, the absence of a signal does not mean that a 
problem does not exist. 

• Case Series 
Series of case reports can provide evidence of an association between a drug and 
an adverse event, but they are generally more useful for generating hypotheses 
than for verifying an association between drug exposure and outcome. There are 
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certain distinct adverse events known to be associated more frequently with drug 
therapy, such as anaphylaxis, aplastic anemia, toxic epidermal necrolysis and 
Stevens-Johnson Syndrome10,11. Therefore, when events such as these are 
spontaneously reported, sponsors should place more emphasis on these reports 
for detailed and rapid follow-up.  

2. Stimulated Reporting  

Several methods have been used to encourage and facilitate reporting by health 
professionals in specific situations (e.g., in-hospital settings) for new products or for 
limited time periods12. Such methods include on-line reporting of adverse events and 
systematic stimulation of reporting of adverse events based on a pre-designed method. 
Although these methods have been shown to improve reporting, they are not devoid of 
the limitations of passive surveillance, especially selective reporting and incomplete 
information. 
During the early post-marketing phase, companies might actively provide health 
professionals with safety information, and at the same time encourage cautious use of 
new products and the submission of spontaneous reports when an adverse event is 
identified. A plan can be developed before the product is launched (e.g., through site 
visits by company representatives, by direct mailings or faxes, etc.). Stimulated adverse 
event reporting in the early post-marketing phase can lead companies to notify 
healthcare professionals of new therapies and provide safety information early in use by 
the general population (e.g., Early Post-marketing Phase Vigilance, EPPV in Japan). 
This should be regarded as a form of spontaneous event reporting, and thus data 
obtained from stimulated reporting cannot be used to generate accurate incidence rates, 
but reporting rates can be estimated. 

3. Active Surveillance 

Active surveillance, in contrast to passive surveillance, seeks to ascertain completely the 
number of adverse events via a continuous pre-organised process.  An example of active 
surveillance is the follow-up of patients treated with a particular drug through a risk 
management program. Patients who fill a prescription for this drug may be asked to 
complete a brief survey form and give permission for later contact13. In general, it is 
more feasible to get comprehensive data on individual adverse event reports through an 
active surveillance system than through a passive reporting system. 

• Sentinel Sites 
Active surveillance can be achieved by reviewing medical records or interviewing 
patients and/or physicians in a sample of sentinel sites to ensure complete and 
accurate data on reported adverse events from these sites. The selected sites can 
provide information, such as data from specific patient subgroups, that would not 
be available in a passive spontaneous reporting system. Further, information on 
the use of a drug, such as abuse, can be targeted at selected sentinel sites14. Some 
of the major weaknesses of sentinel sites are problems with selection bias, small 
numbers of patients, and increased costs. Active surveillance with sentinel sites is 
most efficient for those drugs used mainly in institutional settings such as 
hospitals, nursing homes, haemodialysis centres, etc.  Institutional settings can 
have a greater frequency of use for certain drug products and can provide an 
infrastructure for dedicated reporting.  In addition, automatic detection of 
abnormal laboratory values from computerized laboratory reports in certain 
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clinical settings can provide an efficient active surveillance system. Intensive 
monitoring of sentinel sites can also be helpful in identifying risks among 
patients taking orphan drugs. 

• Drug Event Monitoring  
Drug event monitoring is a method of active pharmacovigilance surveillance. In 
drug event monitoring, patients might be identified from electronic prescription 
data or automated health insurance claims. A follow-up questionnaire can then 
be sent to each prescribing physician or patient at pre-specified intervals to 
obtain outcome information. Information on patient demographics, indication for 
treatment, duration of therapy (including start dates), dosage, clinical events, and 
reasons for discontinuation can be included in the questionnaire12, , ,15 16 17. 
Limitations of drug event monitoring can include poor physician and patient 
response rates and the unfocused nature of data collection, which can obscure 
important signals. In addition, maintenance of patient confidentiality might be a 
concern. On the other hand, more detailed information on adverse events from a 
large number of physicians and/or patients might be collected. 

• Registries 
A registry is a list of patients presenting with the same characteristic(s). This 
characteristic can be a disease (disease registry) or a specific exposure (drug 
registry). Both types of registries, which only differ by the type of patient data of 
interest, can collect a battery of information using standardised questionnaires in 
a prospective fashion. Disease registries, such as registries for blood dyscrasias, 
severe cutaneous reactions, or congenital malformations can help collect data on 
drug exposure and other factors associated with a clinical condition. A disease 
registry might also be used as a base for a case-control study comparing the drug 
exposure of cases identified from the registry and controls selected from either 
patients with another condition within the registry, or patients outside the 
registry.   
Exposure (drug) registries address populations exposed to drugs of interest (e.g., 
registry of rheumatoid arthritis patients exposed to biological therapies) to 
determine if a drug has a special impact on this group of patients. Some exposure 
(drug) registries address drug exposures in specific populations, such as pregnant 
women.  Patients can be followed over time and included in a cohort study to 
collect data on adverse events using standardised questionnaires. Single cohort 
studies can measure incidence, but, without a comparison group, cannot provide 
proof of association. However, they can be useful for signal amplification, 
particularly for rare outcomes. This type of registry can be very valuable when 
examining the safety of an orphan drug indicated for a specific condition. 
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4. Comparative Observational Studies 

Traditional epidemiologic methods are a key component in the evaluation of adverse 
events. There are a number of observational study designs that are useful in validating 
signals from spontaneous reports or case series. Major types of these designs are cross-
sectional studies, case-control studies, and cohort studies (both retrospective and 
prospective)12,15.  

• Cross-Sectional Study (Survey)  
Data collected on a population of patients at a single point in time (or interval of 
time) regardless of exposure or disease status constitute a cross-sectional study. 
These types of studies are primarily used to gather data for surveys or for 
ecological analyses. The major drawback of cross-sectional studies is that the 
temporal relationship between exposure and outcome cannot be directly 
addressed. These studies are best used to examine the prevalence of a disease at 
one time point or to examine trends over time, when data for serial time points 
can be captured. These studies can also be used to examine the crude association 
between exposure and outcome in ecologic analyses. Cross-sectional studies are 
best utilised when exposures do not change over time. 

• Case-Control Study 
In a case-control study, cases of disease (or events) are identified. Controls, or 
patients without the disease or event of interest, are then selected from the 
source population that gave rise to the cases. The controls should be selected in 
such a way that the prevalence of exposure among the controls represents the 
prevalence of exposure in the source population. The exposure status of the two 
groups is then compared using the odds ratio, which is an estimate of the relative 
risk of disease in the two groups. Patients can be identified from an existing 
database or using data collected specifically for the purpose of the study of 
interest. If safety information is sought for special populations, the cases and 
controls can be stratified according to the population of interest (the elderly, 
children, pregnant women, etc.). For rare adverse events, existing large 
population-based databases are a useful and efficient means of providing needed 
drug exposure and medical outcome data in a relatively short period of time. 
Case-control studies are particularly useful when the goal is to investigate 
whether there is an association between a drug (or drugs) and one specific rare 
adverse event, as well as to identify risk factors for adverse events. Risk factors 
can include conditions such as renal and hepatic dysfunction, that might modify 
the relationship between the drug exposure and the adverse event. Under specific 
conditions, a case-control study can provide the absolute incidence rate of the 
event. If all cases of interest (or a well-defined fraction of cases) in the catchment 
area are captured and the fraction of controls from the source population is 
known, an incidence rate can be calculated.  

• Cohort Study 
In a cohort study, a population-at-risk for the disease (or event) is followed over 
time for the occurrence of the disease (or event). Information on exposure status 
is known throughout the follow-up period for each patient. A patient might be 
exposed to a drug at one time during follow-up, but non-exposed at another time 
point. Since the population exposure during follow-up is known, incidence rates 
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can be calculated. In many cohort studies involving drug exposure, comparison 
cohorts of interest are selected on the basis of drug use and followed over time. 
Cohort studies are useful when there is a need to know the incidence rates of 
adverse events in addition to the relative risks of adverse events. Multiple 
adverse events can also be investigated using the same data source in a cohort 
study. However, it can be difficult to recruit sufficient numbers of patients who 
are exposed to a drug of interest (such as an orphan drug) or to study very rare 
outcomes.  Like case-control studies, the identification of patients for cohort 
studies can come from large automated databases or from data collected 
specifically for the study at hand. In addition, cohort studies can be used to 
examine safety issues in special populations (the elderly, children, patients with 
co-morbid conditions, pregnant women) through over-sampling of these patients 
or by stratifying the cohort if sufficient numbers of patients exist. 
There are several automated databases available for pharmacoepidemiologic 
studies12, ,15 18. They include databases which contain automated medical records 
or automated accounting/billing systems. Databases that are created from 
accounting/billing systems might be linked to pharmacy claims and medical 
claims databases. These datasets might include millions of patients. Since they 
are created for administrative or billing purposes, they might not have the 
detailed and accurate information needed for some research, such as validated 
diagnostic information or laboratory data. Although medical records can be used 
to ascertain and validate test results and medical diagnoses, one should be 
cognizant of the privacy and confidentiality regulations that apply to patient 
medical records.  

5. Targeted Clinical Investigations 

When significant risks are identified from pre-approval clinical trials, further clinical 
studies might be called for to evaluate the mechanism of action for the adverse reaction. 
In some instances, pharmacodynamic and pharmacokinetic studies might be conducted 
to determine whether a particular dosing instruction can put patients at an increased 
risk of adverse events. Genetic testing can also provide clues about which group of 
patients might be at an increased risk of adverse reactions. Furthermore, based on the 
pharmacological properties and the expected use of the drug in general practice, 
conducting specific studies to investigate potential drug-drug interactions and food-drug 
interactions might be called for.  These studies can include population pharmacokinetic 
studies and drug concentration monitoring in patients and normal volunteers. 
Sometimes, potential risks or unforeseen benefits in special populations might be 
identified from pre-approval clinical trials, but cannot be fully quantified due to small 
sample sizes or the exclusion of subpopulations of patients from these clinical studies. 
These populations might include the elderly, children, or patients with renal or hepatic 
disorder. Children, the elderly, and patients with co-morbid conditions might metabolise 
drugs differently than patients typically enrolled in clinical trials. Further clinical trials 
might be used to determine and to quantify the magnitude of the risk (or benefit) in such 
populations. 
To elucidate the benefit-risk profile of a drug outside of the formal/traditional clinical 
trial setting and/or to fully quantify the risk of a critical but relatively rare adverse 
event, a large simplified trial might be conducted. Patients enrolled in a large simplified 
trial are usually randomized to avoid selection bias. In this type of trial, though, the 
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event of interest will be focused to ensure a convenient and practical study. One 
limitation of this method is that the outcome measure might be too simplified and this 
might have an impact on the quality and ultimate usefulness of the trial.  Large, 
simplified trials are also resource-intensive. 

6. Descriptive Studies 

Descriptive studies are an important component of pharmacovigilance, although not for 
the detection or verification of adverse events associated with drug exposures. These 
studies are primarily used to obtain the background rate of outcome events and/or 
establish the prevalence of the use of drugs in specified populations.  

• Natural History of Disease 
The science of epidemiology originally focused on the natural history of disease, 
including the characteristics of diseased patients and the distribution of disease 
in selected populations, as well as estimating the incidence and prevalence of 
potential outcomes of interest.  These outcomes of interest now include a 
description of disease treatment patterns and adverse events. Studies that 
examine specific aspects of adverse events, such as the background incidence rate 
of or risk factors for the adverse event of interest, can be used to assist in putting 
spontaneous reports into perspective15. For example, an epidemiologic study can 
be conducted using a disease registry to understand the frequency at which the 
event of interest might occur in specific subgroups, such as patients with 
concomitant illnesses. 

• Drug Utilisation Study 
Drug utilisation studies (DUS) describe how a drug is marketed, prescribed, and 
used in a population, and how these factors influence outcomes, including clinical, 
social, and economic outcomes12. These studies provide data on specific 
populations, such as the elderly, children, or patients with hepatic or renal 
dysfunction, often stratified by age, gender, concomitant medication, and other 
characteristics. DUS can be used to determine if a product is being used in these 
populations. From these studies denominator data can be developed for use in 
determining rates of adverse drug reactions. DUS have been used to describe the 
effect of regulatory actions and media attention on the use of drugs, as well as to 
develop estimates of the economic burden of the cost of drugs. DUS can be used to 
examine the relationship between recommended and actual clinical practice. 
These studies can help to determine whether a drug has the potential for drug 
abuse by examining whether patients are taking escalating dose regimens or 
whether there is evidence of inappropriate repeat prescribing. Important 
limitations of these studies can include a lack of clinical outcome data or 
information of the indication for use of a product. 
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E3 Questions and Answers (R1) 
 
1. CONTENT AND STRUCTURE 

Date of 
Approval 

Questions Answers 

1 June 
2012 

Some in the pharmaceutical industry have 
expressed concern that the ICH E3 Guidance, 
Structure and Content of Clinical Study 
Reports (hereafter, E3), is intended as a 
requirement, i.e., a template that must be 
followed. 

The fact that the ICH M4 Guidelines for the 
CTD refer to specific structural elements 
described in E3 (e.g., Clinical Study Report 
[CSR] section headings) may have contributed 
to this interpretation. 

Interpretation of E3 as a rigid template can 
result in presentation of redundant and 
suboptimal information in CSRs.  This is a 
particular problem when E3 is used for 
studies for which it was not designed (e.g., 
pharmacokinetic studies or studies with 
health economic or quality of life outcomes).  

Can ICH reaffirm that E3 is a Guideline and 
not a required template and that E3 may be 
adapted to report studies that fall outside the 
original scope of E3? 

Yes.  ICH E3 is a Guideline, not a set of rigid requirements or a template, 
and flexibility is inherent in its use.  “The Guideline is intended to assist 
sponsors in the development of a report that is complete, free from 
ambiguity, well organized, and easy to review.”  Modifications and 
adaptations to the structure presented in the Guideline that lead to 
better display and communication of information are encouraged. 

The introduction to E3 (page 2) clearly indicates that E3 is to be 
interpreted as a Guideline, not a set of requirements: “Each report should 
consider all of the topics described (unless clearly not relevant) although 
the specific sequence and grouping of topics may be changed if 
alternatives are more logical for a particular study.  Some data in the 
appendices are specific requirements of individual regulatory authorities 
and should be submitted as appropriate.  The numbering should then be 
adapted accordingly.”  

To illustrate this flexibility, consider demographic baseline information. 
E3 suggests presentation of this information in the efficacy evaluation, 
but many variations of this presentation are possible.  For example, if the 
efficacy and safety populations differ substantially, it would be 
appropriate to present demographic and baseline characteristics for the 
safety and efficacy populations in the safety and efficacy sections or in a 
new section preceding the efficacy and safety results sections. 

If particular types of information or topics are not addressed in E3 or if 
their location is not specified, this information or topic should be placed 
in the section that is most relevant.  For example, pharmacokinetic or 
quality of life results could be placed in appropriately identified 
subsections of the efficacy and safety results sections, or they could be 
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placed in new, appropriately identified results sections. 

If a report does not address all the aspects of E3 that are relevant for a 
given study, this should be clearly indicated and the rationale for doing 
so should be provided, for example, if there is no presentation of efficacy 
for an efficacy study.  A rationale is not necessary if sections presented in 
E3 are re-ordered, renamed, or deleted (if warranted by the study design) 
or if new sections are added. 

It should be noted that E3 was developed for submission of adequate and 
well-controlled clinical effectiveness studies.  Nevertheless, the basic 
principles described can be applied to other kinds of trials, such as 
clinical pharmacology studies and open-label safety studies, recognizing 
that not all sections or data presentations may be appropriate or needed 
for these other types of trials.  Sponsors are encouraged to adapt the 
recommendations in the Guideline as needed (e.g., by deleting sections 
that are not relevant or adding needed sections that are not mentioned in 
the Guideline).   

2 June 
2012 

The ICH E3 Guideline provides limited 
guidance on the synopsis.  In the ICH M4E 
Guideline, additional guidance on the 
synopsis of a CSR is given including its use as 
a stand-alone document and its length.  While 
E3 asks for a usual maximum length of 3 
pages, M4E extends this page limit for more 
complex and important studies, e.g., to 10 
pages.  How should both Guidelines be read 
together? 

The guidance given in the ICH E3 Guideline, which was developed before 
M4E, should be combined with the suggestions made in the M4E 
Guideline.  Since the synopsis will be used as a stand-alone document 
within a Common Technical Document, it should be written so that it can 
be understood and interpreted on its own, i.e., without the other sections 
of a CSR.  In addition to a brief description of the study design and 
critical methodological information, the synopsis should provide efficacy 
and safety results, as well as other critical information including data on 
the study population, disposition of subjects, important protocol 
deviations, and treatment compliance.  Cross-references to other sections 
of the CSR should be avoided.  As explained in M4E, complex or large 
and important studies may require a synopsis longer than 3 pages.  The 
10-page example given in M4E is not an absolute requirement or limit 
but should not need to be exceeded considerably.  The use of a tabular 
format for the synopsis is not mandatory. 
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2. APPENDICES 

Date of 
Approval 

Questions Answers 

3 June 
2012 

The CSR appendices described in the ICH E3 
include material now available in the Trial 
Master File (TMF) in accordance with ICH 
E6. 

Do documents available in the TMF need to 
be included in the CSR appendices? 

 

Documentation needed to review the CSR should be included in the CSR 
appendices.  It is not sufficient for such documents to be included only in 
the TMF, which is not submitted in the marketing application.  

Documents that provide critical information on a study, such as the 
protocol (16.1.1), statistical methods (16.1.9), list of investigators and 
study sites and sample case report forms, would always be needed by 
reviewers assessing a study and should be included in the trial report 
even if they are in a TMF.  Certain documents may be required for the 
CSR by individual countries or regions, in which case they should be 
included.  For example, according to ICH-GCP, an audit certificate 
(16.1.8) should be provided when required by applicable law or 
regulation.  If there is any uncertainty about whether documents should 
be included or not, the appropriate regulatory agency may be consulted.  

Supportive documents, such as investigator CVs, ethics committee 
approvals, informed consent forms, and batch numbers per subject are in 
the TMF or clinical supply database and should generally not be included 
in the CSR appendices.   

Any documents not submitted and subsequently requested by the 
regulatory authority would be expected to be provided promptly.  

4 June 
2012 

How can I include data not mentioned in the 
ICH E3 text or Appendices since the 
Guideline pre-dates the ICH M4 Guidelines 
associated with the CTD and eCTD? 
Specifically, what are the options for 
submission of data for topics such as 
pharmacokinetics, pharmacodynamics, 
pharmacogenomics (genomic markers), gene 
therapy, stem cells, biomarkers, devices, 

It is appropriate to create new headings in the CSR and new Appendices 
for these topics.  The Guideline provides for and focuses on Efficacy and 
Safety variables known at the time.  Other topics should be well 
referenced in the CSR body and clearly identified in the Table of 
Contents. 

Current submission options include: 

1)  Stand alone reports.  These can be placed in “parallel” with the 
main clinical study report in the eCTD.  For example, a clinical 
pharmacology study might have the clinical study report, a PK 
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quality of life, assay validation, data 
monitoring/review committees, 
electrocardiogram, other safety reports, 
images, pictures/scans, diagnostic tests for 
individualized therapy, and patient-reported 
outcomes? 

report, and an assay validation report.  For an efficacy study with 
patient reported outcome (PRO) measures, there might be a PRO 
report.  Each of these reports can be referenced under the same 
heading in the eCTD and placed alongside one another in the 
eCTD folder for that study.  Be sure to clearly describe the nature 
of the information in the title of the document that is provided 
through the eCTD. 

2) In a region where study tagging files are used.  It is recommended 
that a file tag option from the “valid values list” be used, for 
example, safety report, antibacterial, special-pathogen, etc. (see 
Specifications for Study Tagging Files, 
http://www.ich.org/products/electronic-standards.html ).  

Alternatively, if a file-tag that adequately describes the material 
you are planning to submit is not available, you may request that 
a new file-tag be made available.  This request should be 
submitted to your regional authority.  In the event that this 
change cannot be accommodated within your timeframe you may 
place the document with the main body of the report, i.e., the 
document would be tagged with the “study-report-body” file-tag.  
The nature of the information should be contained in the title of 
the document that is provided through the eCTD.   

Please refer to the most recent version of the “valid values list”, as 
it is periodically updated as changes are requested. 

 
3. TERMINOLOGY 

Date of 
Approval 

Questions Answers 

5 June 
2012 

A subject’s death could potentially be 
captured in two separate data listings:    

a. The listing referenced in Section 
12.3.1.1, Deaths.  This section calls 

It is true that the structure and definitions provided in the ICH E3 
Guideline could result in deaths appearing in Section 12.3.1.2 (as per E3 
numbering), Other Serious Adverse Events, if an event terminated with, 
or was associated with, a subject’s death.  
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for sponsors to include a listing of “all 
deaths during the study, including the 
post-treatment follow-up period, and 
deaths that resulted from a process 
that began during the study.”   

b. The listing referenced in Section 
12.3.1.2, Other Serious Adverse 
Events.  This section defines other 
serious adverse events as events “other 
than death but including the serious 
adverse events temporally associated 
with or preceding the deaths.”   

There is concern that including events with 
fatal outcomes in 12.3.1.2 may lead to double 
or mis-counting of deaths.  Can this issue be 
clarified? 

However, this should not result in double- or mis-counting of deaths. 
Although deaths may or may not be included in the listing for Section 
12.3.1.2, all deaths should be captured in the listing for Section 12.3.1.1. 
That is, any subject death reported under Section 12.3.1.2 as an “other 
serious adverse event” with a fatal outcome would also have been 
captured under deaths in Section 12.3.1.1. 

6 June 
2012 

Section 12.2.2 of the ICH E3 Guideline states 
that all adverse events occurring after 
initiation of study treatments should be 
displayed in summary tables.   

The example table in Section 12.2.2 of E3 
(Adverse Events: Number Observed and 
Rate, with Subject Identifications) is really a 
listing that will rarely be brief enough to 
place in the body of the study report.  
Moreover, in addition to severity, 
relatedness, and subject identifiers (shown in 
the example table), each adverse event is to 
include the original investigator’s verbatim 
term.  How is it possible to include all of this 
information in a summary table?  Can this 
table be modified? 

The body of the clinical study report (ICH E3 Section 12.2.2) should 
include a summary table of relatively common adverse events – those 
occurring in at least a particular percentage of subjects who received the 
investigational drug.  This summary tabulation compares treatment and 
control groups and does not include subject identifying numbers or 
verbatim adverse event terms. 

Of note, the example table provided in Section 12.2.2 of the Guideline is 
not meant to be presented in Section 12.2.2 of the report, but in Section 
14.3.1, which is not part of the text of the clinical study report.  

The ICH E3 Guideline did not attempt to display all possible 
presentations of adverse event information, but rather outlined the 
summary table intended for Section 12.2.2 and provided an illustration of 
the far more detailed display that would be placed in Section 14.3.1.  The 
example provided for Section 14.3.1, however, does not try to illustrate all 
possibilities, but shows individuals with adverse events by body system, 
severity, and perceived drug-relatedness, for treatment group “X.”  
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Listings should also display investigator’s verbatim terms for each event 
and could be used to show demographic or disease-specific information, 
dosage, duration of treatment, or treatment cycle (for cancer 
chemotherapy).  

Because it can be impractical to display all of this information in a single 
listing, such analyses can be presented in individual listings, e.g., by dose 
or other subgroup of interest.  When adverse event data are presented by 
subgroup, however, a display of overall adverse events should also be 
included.  For example, for a drug for subjects with chronic kidney 
disease, adverse events could be tabulated separately for subjects 
receiving or not receiving dialysis, but a table that includes adverse 
events in all subjects should also be included. 

The listings that provide more comprehensive adverse event information, 
specifically subject identifiers and verbatim terms for each adverse event, 
should be provided in the study report, in Sections 14.3.1 and 16.2.7.  If 
each adverse event is to be characterized extensively (i.e., many items in 
the listing), electronic approaches may be needed. 

7 June 
2012 

Section 10.2 of the ICH E3 Guideline 
requests an accounting of important protocol 
deviations. However, the flowchart in Annex 
IVa of E3 (Subject Disposition) recommends 
that data be provided on the number of 
subjects withdrawn from the study due to 
“protocol violations.”  Neither the term 
“protocol deviations” nor “protocol violations” 
has been previously defined by ICH. 

What is the distinction between a protocol 
deviation, important protocol deviation, and 
a protocol violation?  Can these terms be 
clarified?  

Additionally, does the Guideline allow 
sponsors’ flexibility in defining what 

A protocol deviation is any change, divergence, or departure from the 
study design or procedures defined in the protocol.   

Important protocol deviations are a subset of protocol deviations that may 
significantly impact the completeness, accuracy, and/or reliability of the 
study data or that may significantly affect a subject's rights, safety, or 
well-being.  For example, important protocol deviations may include 
enrolling subjects in violation of key eligibility criteria designed to ensure 
a specific subject population or failing to collect data necessary to 
interpret primary endpoints, as this may compromise the scientific value 
of the trial. 

Protocol violation and important protocol deviation are sometimes used 
interchangeably to refer to a significant departure from protocol 
requirements.  The word “violation” may also have other meanings in a 
regulatory context.  However, in Annex IVa, Subject Disposition of the 
ICH E3 Guideline, the term protocol violation was intended to mean only 
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constitutes an important protocol deviation 
for a trial? 

a change, divergence, or departure from the study requirements, whether 
by the subject or investigator, that resulted in a subject’s withdrawal 
from study participation. (Whether such subjects should be included in 
the study analysis is a separate question.) 

To avoid confusion over terminology, sponsors are encouraged to replace 
the phrase “protocol violation” in Annex IVa with “protocol deviation”, as 
shown in the example flowchart below.  Sponsors may also choose to use 
another descriptor, provided that that the information presented is 
generally consistent with the definition of protocol violation provided 
above. 

The E3 Guideline provides examples of the types of deviations that are 
generally considered important protocol deviations and that should be 
described in Section 10.2 and included in the listing in Appendix 16.2.2.  
The definition of important protocol deviations for a particular trial is 
determined in part by study design, the critical procedures, study data, 
subject protections described in the protocol, and the planned analyses of 
study data.  In keeping with the flexibility of the Guideline, sponsors may 
amend or add to the examples of important deviations provided in E3 in 
consideration of a trial’s requirements.  Substantial additions or changes 
should be clearly described for the reviewer. 
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EXAMPLE FLOWCHART 

DISPOSITION OF PATIENTS 
   N=1,724 

PATIENTS RECEIVING DOUBLE-
BLINDED MEDICATION 

   

              
              

 
N = 340 

REGIMEN A 
 

  
N =  

REGIMEN B 
 

  
N =  

REGIMEN C 
 

  
N =  

REGIMEN D 
 

  
N =  

REGIMEN E 
 

              

                             
N = 281 

COMPLETED 
STUDY 

 N = 59 
WITHDRAWN 

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN 

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN 

                             

ADVERSE EVENT (20) 
UNSAT. RESPONSE 
EFFICACY (1) 
FAILURE TO RETURN (6) 
OTHER MED. EVENT (5) 
OTHER NONMED. EVENT (5) 
PROTOCOL DEVIATION (10) 
PATIENT REQUEST (12) 

 ADVERSE EVENT (19) 
UNSAT. RESPONSE 
EFFICACY (2) 
FAILURE TO RETURN (8) 
OTHER MED. EVENT (8) 
OTHER NONMED. EVENT (4) 
PROTOCOL DEVIATION (10) 
PATIENT REQUEST (10) 

 ADVERSE EVENT (26) 
UNSAT. RESPONSE 
EFFICACY (1) 
FAILURE TO RETURN (7) 
OTHER MED. EVENT (4) 
OTHER NONMED. EVENT (6) 
PROTOCOL DEVIATION (10) 
PATIENT REQUEST (25) 

 ADVERSE EVENT (24) 
UNSAT. RESPONSE 
EFFICACY (1) 
FAILURE TO RETURN (6) 
OTHER MED. EVENT (8) 
OTHER NONMED. EVENT (7) 
PROTOCOL DEVIATION (6) 
PATIENT REQUEST (27) 

 ADVERSE EVENT (42) 
UNSAT. RESPONSE 
EFFICACY (0) 
FAILURE TO RETURN (6) 
OTHER MED. EVENT (14) 
OTHER NONMED. EVENT (1) 
PROTOCOL DEVIATION (14) 
PATIENT REQUEST (15) 
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DEVELOPMENT SAFETY UPDATE REPORT 
 

1. INTRODUCTION 

The Development Safety Update Report (DSUR) proposed in this guideline is intended to 
be a common standard for periodic reporting on drugs under development (including 
marketed drugs that are under further study) among the ICH regions.  US and EU 
regulators consider that the DSUR, submitted annually, would meet national and 
regional requirements currently met by the US IND Annual Report and the EU Annual 
Safety Report, respectively, and can therefore take the place of these existing reports.1 
This guideline defines the recommended content and format of a DSUR and provides an 
outline of points to be considered in its preparation and submission. 

Definitions of the technical terms used in the guideline are included in a glossary 
(Appendix A); the first mention of a term in the guideline is identified with an asterisk 
(*). 

1.1 Background 

During the clinical development of an investigational drug,*2 periodic analysis of safety 
information is crucial to the ongoing assessment of risk to trial subjects.3,4 It is also 
important to inform regulators and other interested parties (e.g., ethics committees) at 
regular intervals about the results of such analyses and the evolving safety profile of an 
investigational drug, and apprise them of actions proposed or being taken to address 
safety concerns.  Currently, laws and regulations of some ICH countries and regions 
require submission of a periodic report to regulatory authorities to provide this 
information.  However, significant differences in the content, format and timing of these 
reports highlight the importance of a common standard report in promoting consistency 
and enhancing efficiency.  Some national and regional laws and regulations also require 
a periodic report that describes the status of ongoing individual investigations, 
manufacturing changes, and overall development status and plans.  To be broadly useful, 
the DSUR should also include this information, in addition to safety-related information.  
The harmonisation of the content, format, and timing of periodic safety reports will help 
to ensure that regulators in the three ICH regions receive a uniform, high-quality, 
comprehensive report.   

1.2 Objectives  

The main objective of a DSUR is to present a comprehensive, thoughtful annual review 
and evaluation of pertinent safety information collected during the reporting period 
related to a drug under investigation, whether or not it is marketed, by: (1) examining 
whether the information obtained by the sponsor during the reporting period is in accord 
with previous knowledge of the investigational drug’s safety; (2) describing new safety 
issues that could have an impact on the protection of clinical trial subjects; (3) 
summarising the current understanding and management of identified and potential 

                                             
1 Japan will consider existing regulations on periodic safety reporting in implementing the DSUR. 
2 The term “investigational drug” is used in this guideline to indicate only the experimental 
product under study or development. 
3 For detailed discussion see: The Development Safety Update Report (DSUR): Harmonizing the 
Format and Content for Periodic Safety Reporting During Clinical Trials: Report of CIOMS 
Working Group VII, Geneva 2007.  
4 ICH Topic E6 (R1). Guideline for Good Clinical Practice. 
http://www.ich.org/LOB/media/MEDIA482.pdf  
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risks;* and (4) providing an update on the status of the clinical 
investigation/development programme and study results. 

A DSUR should be concise and provide information to assure regulators that sponsors 
are adequately monitoring and evaluating the evolving safety profile of the 
investigational drug.  All safety issues discovered during the reporting period should be 
discussed in the text of the DSUR; however, it should not be used to provide the initial 
notification of significant new safety information or provide the means by which new 
safety issues are detected.  

1.3 Scope of the DSUR  

The main focus of the DSUR is data and findings from interventional clinical trials* 
(hereafter referred to as “clinical trials”) of drugs and biologicals that are under 
investigation, whether or not they have a marketing approval.  Because clinical 
development of a drug frequently continues following marketing approval,5 relevant 
information from post-marketing studies should also be included in the DSUR.  The 
DSUR should concentrate primarily on the investigational drug, providing information 
on comparators only where relevant to the safety of trial subjects.  

The DSUR should provide safety information from all ongoing clinical trials and other 
studies that the sponsor is conducting or has completed during the review period 
including: 

 Clinical trials using an investigational drug (i.e., human pharmacology, 
therapeutic exploratory and therapeutic confirmatory trials [Phase I – III]);6 

 Clinical trials conducted using marketed drugs in approved indications (i.e., 
therapeutic use trials (Phase IV));  

 Therapeutic use of an investigational drug (e.g., expanded access programmes, 
compassionate use programmes, particular patient use, single patient INDs, and 
treatment INDs); and 

 Clinical trials conducted to support changes in the manufacturing process of 
medicinal products.  

The DSUR should also include significant other findings pertinent to the safety of the 
investigational drug, including findings from: 

 Observational or epidemiological studies; 
 Non-clinical studies (toxicological and in vitro studies); 
 Related DSURs, if applicable to the investigational drug;  
 Manufacturing or microbiological changes;  
 Studies recently published in the literature; 
 Clinical trials with results indicating lack of efficacy that could have a direct 

impact on subject safety (e.g., worsening of the underlying condition if the 
indication is serious or life-threatening); 

 Any other source of relevant safety findings for products in the same therapeutic 
class; 

                                             
5 For the purposes of this document, we use the term “authorisation/authorised” to refer to 
approvals of clinical trials, and “approved/marketing approval” to refer to marketing 
authorisations. 
6 For classification of clinical trials see ICH E8 General Considerations for Clinical Trials. 
Current Step 5, 17 July 1997. http://www.ich.org/LOB/media/MEDIA484.pdf 
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 Clinical trials conducted by a co-development partner, if permitted by the 
contractual agreement. 

1.4 Relation of the DSUR to the Periodic Safety Update Report 

At present, some ICH countries and regions accept submission of a Periodic Safety 
Update Report (PSUR) to fulfil national and regional requirements for periodic reporting 
on the safety of approved drugs.  Although the focus of the DSUR is on investigational 
drugs, there can be overlap between the content of the DSUR and PSUR, and some 
repetition is expected.  For example, information from marketing experience (reported in 
the PSUR) might be relevant to clinical development, and therefore reported in the 
DSUR.  Safety findings from clinical trials conducted using marketed drugs would be 
included in the DSUR, but would also be pertinent to post-marketing safety and would 
be reported in the PSUR.  Both the DSUR and PSUR should be comprehensive and stand 
alone as they focus on different subject matter and have differing periodicities and 
recipients. 

1.5 Recipients of the DSUR 

The DSUR is intended to serve as an annual report to regulatory authorities.  Where 
national or regional laws or regulations require submission of an annual safety report on 
an investigational drug to ethics committees/institutional review boards, the DSUR 
Executive Summary might be appropriate, supplemented with line listings of serious 
adverse reactions7 (SARs) as warranted. 

2. GENERAL PRINCIPLES 

2.1 Single DSUR for an Active Substance 

In order to promote a comprehensive analysis and presentation of the safety profile of 
the investigational drug, a sponsor should prepare a single DSUR with data pertinent to 
all dosage forms and strengths, all indications, and all patient populations under study 
with the investigational drug, wherever feasible.  If this is not possible (e.g., when the 
data are not available to the sponsor), an explanation should be provided in the 
introduction section of the DSUR. 

If more than one sponsor is involved in drug development, particularly in a co-
development or other contractual agreement, a single DSUR can be submitted (see 
Section 2.4.2). 

2.2 Periodicity and DSUR Data Lock Point* 

The “Development International Birth Date”* (DIBD) is used to determine the start of 
the annual period for the DSUR.  This date is the sponsor’s first authorisation to conduct 
a clinical trial in any country worldwide.  The start of the annual period for the DSUR is 
the month and date of the DIBD.  

When the sponsor’s first clinical trial is conducted in a country without a formal 
authorisation process, the sponsor should designate an appropriate date linked to the 
commencement of the first clinical trial.  Where clinical trials are ongoing in one country 
and are later initiated in another country, the original DIBD should be maintained and 
used for all countries in preparing the DSUR. 

                                             
7 “Serious adverse reaction,” “serious adverse event” and “adverse drug reaction” are defined in 
ICH E2A Clinical Safety Data Management: Definitions and Standards for Expedited Reporting. 
October 1994. http://www.ich.org/LOB/media/MEDIA436.pdf  
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The data lock point of the DSUR should be the last day of the one-year reporting period.  
For administrative convenience, if desired by the sponsor, the data lock point of the 
DSUR can be designated as the last day of the month prior to the month of the DIBD.  

When clinical development of a drug continues following a marketing approval in any 
country worldwide, both a PSUR and a DSUR should be submitted as specified by 
national or regional laws or regulations.  If desired by the sponsor, a DSUR can be 
prepared based on the PSUR International Birth Date (IBD) so that the DSUR and the 
PSUR can be synchronised.  In synchronising the data lock points for the DSUR and 
PSUR, the period covered by the next DSUR should be no longer than one year.  

The DSUR should be submitted to all concerned regulatory authorities no later than 60 
calendar days after the DSUR data lock point. 

2.3 Duration of DSUR Submissions 

DSURs should continue to be submitted for as long as indicated by national or regional 
laws or regulations.8 When submission of an annual report is no longer required in an 
individual country or region, the sponsor should indicate that the final DSUR serves as 
the last annual report for the investigational drug in that country or region.  The sponsor 
should also indicate whether or not clinical trials are continuing elsewhere. 

2.4 Responsibilities for Preparing and Submitting a DSUR 

2.4.1 Sponsor’s responsibilities 
The sponsor* of a clinical trial is considered responsible for the preparation, content and 
submission of a DSUR.  The sponsor can delegate the preparation of the DSUR to a third 
party (e.g., a contract research organisation). 

In situations where the sponsor does not have access to the information to be included in 
specific sections (e.g., sponsor-investigators* might not have information on 
manufacturing issues, non-clinical data, and marketing status), this should be stated in 
the DSUR. 

2.4.2 Responsibilities of Multiple Parties 
When there is more than one sponsor of a clinical trial or drug development programme, 
the parties should arrange to prepare a single DSUR, if possible.  This includes 
situations where a sponsor is in a formal co-development or licensing relationship with 
one or more partners, or where individual clinical trials or a drug development 
programme involve collaboration with public or private institutions, business partners, 
or other parties.  Written agreements should be in place specifying how data will be 
exchanged and detailing the responsibilities for preparation and submission of the 
DSUR.  

When a single DSUR cannot be arranged, multiple sponsors can agree to prepare 
separate DSURs for the same investigational drug.  This can occur where different 
indications, routes of administration, or formulations are being investigated by different 
parties.  In this situation, the rationale for separate DSURs should be provided in each 
report. 

                                             
8 For example, in the US, sponsors might keep an IND open even if no clinical trials are ongoing 
or planned. Annual reports are submitted for as long as the IND remains open. 
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2.5 DSURs for Combination Therapies 

Given the potential complexities of clinical development involving combination therapies, 
it is not possible to provide guidance that addresses all such situations.  The sponsor 
should select the most appropriate option based on judgement, taking into account 
patient population, indication, formulation, etc., as well as the circumstances in which 
the clinical trials are being conducted and national or regional laws or regulations.  The 
rationale for this decision should be provided in the report.  

In general, a single DSUR should be prepared for clinical trials involving a fixed 
combination product (i.e., a product consisting of at least two active ingredients in a fixed 
dose that is administered in a single dosage form).  If the sponsor is also conducting 
clinical trials with individual component(s) of the fixed combination product, separate 
DSUR(s) should be submitted for each component.  Relevant findings from each DSUR 
should be summarised in Section 8.5 of the other DSUR(s). 

For trials involving multi-drug therapy, i.e., combinations of drugs that are not fixed, the 
sponsor can prepare either: 

(1) A DSUR for the multi-drug therapy, or  
(2)  DSUR(s) for one or more of the individual components; in this case information on 

the multi-drug therapy trials can be included in the DSURs of one or all of the 
components.  

The following table provides examples of strategies for preparation of DSURs for multi-
drug therapies.  

Multi-drug therapy used in 
clinical trial(s) 

DSUR 

Investigational drug (A) + 
marketed drug(s) (X, Y, Z) 

Either a single DSUR focusing on (A+X+Y+Z) 
or 

A single DSUR focusing on (A) 
including data on the multi-drug therapy 

Two investigational drugs (A) + (B) 

Either a single DSUR focusing on (A + B) 
or 

Two separate DSURs (A) and (B), each 
including data on the multi-drug therapy 

Two (or more) marketed drugs as 
an investigational drug 
combination (X, Y, Z) 

A single DSUR focusing on the multi-drug 
therapy (X + Y + Z) 

2.6 Reference Safety Information 

The Investigator’s Brochure (IB) in effect at the start of the reporting period should serve 
as the reference safety information to determine whether the information received 
during the reporting period remains consistent with previous knowledge of the safety 
profile of the investigational drug.  Section 7.1 of the DSUR should clearly indicate the 
version number and date of the IB used for this purpose.  When an IB is not required by 
national or regional laws or regulations, the applicable national or regional product 
label9 should serve as the reference safety information. 

Usually, a single document should serve as the reference safety information.  However, 
in certain circumstances, it might be appropriate to use more than one reference 
                                             
9 In the EU this would be the Summary of Product Characteristics (SmPC); in Japan this would 
be the Japanese Package Insert; and in the US this would be the US Package Insert. 
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document to support the DSUR (e.g., for a DSUR providing information on an 
investigational drug used in combination and as monotherapy). 

If the IB has been revised during the reporting period and not previously submitted to 
the relevant regulatory authority, the sponsor should provide a copy of the current 
version of the IB as an attachment to the DSUR.  

2.7 Format and Presentation of DSUR 

2.7.1 Format 
The recommended format and content of the DSUR, including table of contents, section 
numbering, and content of each section, is outlined below.  For each heading where 
information is available, the information should be presented concisely; when no 
information is available or a DSUR section is not applicable, this should be stated.  

If a sponsor intends to submit a DSUR in eCTD format, the sponsor should consult with 
the relevant regulatory authority regarding the appropriate placement of the DSUR in 
the eCTD structure. 

2.7.2 Presentation 
The recommended table of contents, including section numbering, for the DSUR is 
provided below: 

Title Page 

Executive Summary 

Table of Contents 

1. Introduction 
2. Worldwide Marketing Approval Status 
3. Actions Taken in the Reporting Period for Safety Reasons 
4. Changes to Reference Safety Information 
5. Inventory of Clinical Trials Ongoing and Completed during the Reporting Period  
6. Estimated Cumulative Exposure  

6.1 Cumulative Subject Exposure in the Development Programme 
6.2 Patient Exposure from Marketing Experience 

7. Data in Line Listings and Summary Tabulations 
7.1 Reference Information 
7.2 Line Listings of Serious Adverse Reactions during the Reporting Period 
7.3 Cumulative Summary Tabulations of Serious Adverse Events 

8. Significant Findings from Clinical Trials during the Reporting Period 
8.1 Completed Clinical Trials 
8.2 Ongoing Clinical Trials 
8.3 Long-term Follow-up  
8.4 Other Therapeutic Use of Investigational Drug 
8.5 New Safety Data Related to Combination Therapies 

9. Safety Findings from Non-interventional Studies 
10. Other Clinical Trial/Study Safety Information 
11. Safety Findings from Marketing Experience 
12. Non-clinical Data 
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13. Literature 
14. Other DSURs  
15. Lack of Efficacy 
16. Region-Specific Information 
17. Late-Breaking Information 
18. Overall Safety Assessment 

18.1. Evaluation of the Risks 
18.2 Benefit-risk Considerations  

19. Summary of Important Risks 
20. Conclusions 

Appendices to the DSUR 

3. GUIDANCE ON CONTENTS OF DSUR 

All sections should be completed; when no information is available, this should be stated. 

Title Page 
The title page of the DSUR should include the following information: 

 DSUR number (reports should be numbered sequentially);  
 Investigational drug(s); 
 Reporting period; 
 Date of the report; 
 Sponsor(s) name(s) and address(es); 
 Statement on the confidentiality of the information included in the DSUR;  
 A cautionary statement that the DSUR includes unblinded information, if 

applicable. 

Executive Summary 
This section should provide a concise summary of the important information contained in 
the report.  Together with the title page, it can serve as a “stand-alone” document 
suitable for submission to ethics committees and other stakeholders, if required by 
national or regional laws or regulations.  The following information should be included in 
the Executive Summary: 

 Introduction – report number and reporting period; 
 Investigational drug(s) – mode(s) of action, therapeutic class(es), indication(s), 

dose(s), route(s) of administration, formulation(s); 
 Estimated cumulative exposure of clinical trial subjects; 
 Marketing approval(s)? (yes/no) – If yes, number of countries; 
 Summary of overall safety assessment (based on Section 18 of the DSUR);  
 Summary of important risks (based on Section 19 of the DSUR); 
 Actions taken for safety reasons including significant changes to IB; 
 Conclusions. 

Table of Contents 

3.1 Introduction 

This section should include: 
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 DIBD or IBD (as applicable); 
 Reporting period and sequential number of the report; 
 Investigational drug(s) – mode(s) of action, therapeutic class(es), dose(s), route(s) 

of administration, formulation(s); 
 A brief description of the indication(s) and population(s) being studied; 
 A short summary of the scope of the clinical trials covered by the report (e.g., all 

trials with the investigational drug, indication-specific trials, trials with 
combination products); 

 A brief description and explanation of any information that has not been included 
in the DSUR (e.g., when written agreements with a partner company do not 
provide for exchange of all safety data); 

 The rationale for submission of multiple DSURs for the investigational drug, if 
applicable. 

3.2 Worldwide Marketing Approval Status 

This section should provide a brief narrative overview including: date of first approval, 
indication(s), approved dose(s), and where approved, if applicable.  

3.3 Actions Taken in the Reporting Period for Safety Reasons 

This section should include a description of significant actions related to safety that have 
been taken during the reporting period by the sponsor, regulators, data monitoring 
committees* (DMC) or ethics committees that had an impact on the conduct of a specific 
clinical trial(s) or on the overall clinical development programme.* The reason(s) for each 
action should be provided if known.  Relevant updates to previous actions should also be 
summarised in this section (e.g., resumption of a clinical trial after suspension).  

Changes to the Investigator’s Brochure should be discussed separately in the “Changes 
to Reference Safety Information”; see Section 3.4. 

Examples of significant actions taken for safety reasons include: 

Actions related to investigational drugs:  
 Refusal to authorise a clinical trial for ethical or safety reasons; 
 Partial10 or complete clinical trial suspension or early termination of an ongoing 

clinical trial because of safety findings or lack of efficacy (see Section 3.15); 
 Recall of investigational drug or comparator; 
 Failure to obtain marketing approval for a tested indication including voluntary 

withdrawal of a marketing application; 
 Risk management activities, including: 

o Protocol modifications due to safety or efficacy concerns (e.g., dosage changes, 
changes in study inclusion/exclusion criteria, intensification of subject 
monitoring, limitation in trial duration); 

o Restrictions in study population or indications; 
o Changes to the informed consent document relating to safety issues; 
o Formulation changes; 

                                             
10 “Partial suspension” might include several actions (e.g., suspension of repeat dose studies, but 
continuation of single dose studies; suspension of trials in one indication, but continuation in 
another and/or suspension of a particular dosing regimen in a trial but continuation of other 
doses). 
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o Addition by regulators of a special safety-related reporting requirement; 
o Issuance of a communication to investigators or healthcare professionals; 
o Plans for new studies to address safety issues.  

Actions related to marketed drugs: 
 Failure to obtain a marketing approval renewal; 
 Withdrawal or suspension of a marketing approval; 
 Risk management activities including: 

o Significant restrictions on distribution or introduction of other risk 
minimisation measures;  

o Significant safety-related changes in labelling documents that could affect the 
development programme, including restrictions on use or population treated;  

o Communications to health care professionals; 
o New post-marketing study requirement(s) imposed by regulators. 

This section should also summarise requests from regulatory authority(ies) that place a 
specific limitation on current or future development (e.g., a request to conduct long-term 
animal studies before initiating a long-term clinical trial, specification of a maximum 
dose to be evaluated, a request for specific safety data before initiating trials in 
paediatric subjects).  A cumulative listing of such requests from regulatory authorities 
should be provided, including any updates if applicable.  This can be provided as a table, 
in an appendix, or in this section. 

3.4 Changes to Reference Safety Information 

This section should list any significant safety-related changes to the IB or other 
reference safety information within the reporting period.  Such changes might include 
information relating to exclusion criteria, contraindications, warnings, precautions, 
serious adverse drug reactions, adverse events of special interest*, interactions, and any 
important findings from non-clinical studies (e.g., carcinogenicity studies).  Specific 
information relevant to these changes should be provided in the appropriate sections of 
the DSUR. 

3.5 Inventory of Clinical Trials Ongoing and Completed during the 
Reporting Period  

This section should provide a brief overview of the clinical trials ongoing* and 
completed* by the sponsor in the reporting period, with detailed information presented 
in a table as an appendix (see examples in Appendix B, Table 1 of this guideline). 
Separate tables can be provided by indication, formulation, and study population, if 
appropriate.  In addition, where required by national or regional laws or regulations, 
similar information should be provided for other therapeutic use of an investigational 
drug in the reporting period.  The table(s) should include the following information for 
each clinical trial: 

 Study ID (e.g., protocol number or other identifier); 
 Phase (I, II, III, or IV); 
 Status: 

o Ongoing (clinical trial has begun; has begun but is currently on hold; has 
concluded but clinical study report has not been finalised); 

o Completed (clinical study report is finalised); 
 Countries/regions where there is at least one investigational site for the protocol; 
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 Abbreviated study title; 
 Design (uncontrolled, controlled, open, single blind, double blind, parallel, cross-

over, etc., including treatment arms); 
 Dose and regimen of investigational drug and any comparators; 
 Study population as appropriate (age; sex; indication(s); specific patient groups, 

e.g., trial subjects with impaired renal function or trial subjects resistant to 
treatment); 

 Date of clinical trial start (as defined by the sponsor, e.g., first visit of first patient 
(FVFP)); 

 Planned enrolment for study as a whole; 
 Estimates of cumulative numbers of exposed subjects for each treatment arm, 

where available.  The actual enrolment numbers for open or completed trials, 
and/or an estimate based on the randomisation scheme for blinded trials, should 
be provided.  

Appendix B, Table 1 of this guideline provides an example of the column headings for 
such tables. 

3.6 Estimated Cumulative Exposure  

Sections 6.1 and 6.2 of the DSUR should provide information on cumulative exposure in 
clinical trials and the marketed setting, respectively.  

An estimation of cumulative subject exposure can help provide context for the 
cumulative summary tabulations of serious adverse events (SAEs), and the overall 
assessment of safety.  The accuracy of the estimation of clinical trial exposure might be 
limited because of a number of factors, including the rapidity of subject enrolment and 
the number of ongoing trials where treatment assignment remains blinded.  

The optimal method of data presentation will depend on a number of factors, and the 
following general points should be considered in the preparation of the estimated 
exposure for the DSUR: 

 Data should be presented in tabular format; 
 When there are important differences among trials in dose, route of 

administration, or patient population, these differences can be noted in the tables, 
or separate tables can be considered; 

 If the summary tabulations of SAEs are presented by indication, the exposure 
data should also be presented by indication, when available; 

 When there are substantial differences in time of exposure between subjects 
randomised to the investigational drug and comparator(s), or disparities in length 
of exposure between clinical trials, it can be useful to express exposure data in 
subject-time (subject-days, -months, or -years); 

 Investigational drug exposure in healthy volunteers might be less relevant to the 
overall safety profile, particularly when volunteers are exposed to only a single 
dose.  Such data can be presented separately with explanation, when appropriate; 

 For marketed drugs that are under clinical investigation, it might not be feasible 
or useful to obtain precise cumulative clinical trial exposure data, e.g., when the 
drug has been marketed for a number of years and/or has many indications.  In 
these circumstances the sponsor should provide an explanation. 
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3.6.1 Cumulative Subject Exposure in the Development Programme 
This section should include the following information, in tabular format (see Appendix B, 
Tables 2-4 of this guideline for examples): 

 The cumulative number of subjects from ongoing and completed clinical trials; the 
number exposed to the investigational drug, placebo, and/or active comparator(s) 
since the DIBD (Note: When treatment assignment is blinded, numbers of 
subjects can be estimated based on the randomisation scheme.); 

 Cumulative number of subjects exposed to the investigational drug from ongoing 
and completed clinical trials, subgrouped by age range, sex, and racial group for 
the development programme when the data are available;  

 Demographic characteristics for a single trial if the trial is of particular 
importance (e.g., a pivotal Phase III trial).  

The specific categorisation of age might be dependent on the subject population and 
indication. 

This section should also include an explanation of the sponsor’s rationale for selecting 
the method to estimate subject exposure, and the limitations of that method, based on 
the points above. 

3.6.2 Patient Exposure from Marketing Experience 
If the investigational drug is marketed by the sponsor, the DSUR should include an 
estimate of the cumulative patient exposure in the marketed setting, based on the 
information provided in the most recent PSUR or other suitable data source, with an 
explanation of the method(s) used to determine the estimate. 

3.7 Data in Line Listings and Summary Tabulations 

Sections 7.1-7.3 of the DSUR should present important clinical safety information 
through: 

 Interval line listings of the SARs that were reported to the sponsor during the 
period covered by the DSUR; and 

 Cumulative summary tabulations of serious adverse events that have been 
reported to the sponsor since the DIBD.  

Although causality assessment is generally useful for the evaluation of individual rare 
adverse drug reactions (ADRs) and for making decisions regarding expedited reporting, 
individual case causality assessment has less value in the analysis of aggregate data, 
where group comparisons of rates are possible.  Therefore, the summary tabulations in a 
DSUR should include all SAEs and not just SARs for the investigational drug and 
comparators.  

The line listings and tabulations should include blinded and unblinded clinical trial data.  
Unblinded data might originate from completed trials and individual cases that have 
been unblinded for safety-related reasons (e.g., expedited reporting), if applicable.  
Sponsors should not unblind data for the specific purpose of preparing the DSUR.  

At the sponsor’s discretion, graphical displays can be used to illustrate specific aspects of 
the data when useful to enhance understanding. 

If the Medical Dictionary for Regulatory Activities (MedDRA) terminology is used for 
coding the adverse event/reaction terms, the Preferred Term level should be presented in 
the line listings and summary tabulations.  
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In general, the tabulation(s) of SAEs should include only those terms that were used in 
defining the case as serious; they should not include non-serious events.  

Certain adverse events can be excluded from the line listings and summary tabulations, 
but such exclusions should be explained in the report.  For example, adverse events that 
have been defined in the protocol as “exempt” from special collection and entry into the 
safety database, and those that are integral to efficacy endpoints, can be excluded (e.g., 
deaths reported in a trial of a drug for congestive heart failure where all-cause mortality 
is the primary efficacy endpoint, disease progression in cancer trials). 

3.7.1 Reference Information 
This section of the DSUR should specify the version(s) of the coding dictionary used.  If 
applicable, it should also specify the document and version used as Reference Safety 
Information for determining expectedness for the tabulations, where required by 
national or regional laws or regulations. 

3.7.2 Line Listings of Serious Adverse Reactions during the Reporting Period 
This section of the DSUR should summarise how case reports were selected for inclusion 
in the line listings.  This section should not serve to provide analyses or conclusions 
based on the SARs.  The line listings should be provided in an appendix (see Appendix B, 
Table 5 of this guideline). 

The line listings should provide key information on all SARs (blinded and unblinded) 
reported from the sponsor’s clinical trials during the reporting period.  The data should 
be organised by trial and then by System Organ Class (SOC). 

Where possible the line listing(s) should include each subject only once regardless of how 
many SAR terms are reported for the case.  If there is more than one reaction, they 
should all be mentioned but the case should be listed under the most serious adverse 
reaction (sign, symptom or diagnosis), as judged by the sponsor.  It is possible that the 
same subject could experience different SARs on different occasions (e.g., weeks apart 
during a clinical trial).  Under such circumstances, the SARs can be listed separately, 
and a single subject can be included in a line listing more than once. 

The following information should be included in the line listings: 
a) Study identification number and EudraCT number11 as applicable; 
b) Subject clinical trial identification number;  
c) Sponsor’s adverse reaction case reference number;  
d) Country in which case occurred; 
e) Age and sex of trial subject; 
f) Treatment group; identified as “blinded” if the blind has not been broken; 
g) Dose and dosing interval of investigational drug (and, when relevant, dosage form 

and route of administration); 
h) Date of onset and/or time to onset of the most serious adverse reaction; 
i) Dates of treatment and/or best estimate of treatment duration; 
j) Serious adverse reaction(s); when MedDRA is used, the Preferred Term should be 

presented; 

                                             
11 The EudraCT number is the unique identifier for trials authorised in the European Economic 
Area. 
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k) Outcome (e.g., resolved, fatal, improved, sequelae, unknown).  This field should 
indicate the consequences of the reaction(s) for the patient, using the worst of the 
different outcomes for multiple reactions; 

l) Comments, if relevant (e.g., causality assessment if the sponsor disagrees with 
the reporter; concomitant medications suspected to play a role in the reactions 
directly or by interaction; indication treated with suspect drug(s); 
dechallenge/rechallenge results if available). 

Appendix B, Table 5 of this guideline provides an example of the headings for a line 
listing. 

3.7.3 Cumulative Summary Tabulations of Serious Adverse Events 
This section should refer to an appendix that provides a cumulative summary tabulation 
of SAEs reported in the sponsor’s clinical trials, from the DIBD to the data lock point of 
the current DSUR.  The sponsor should explain any omission of data (e.g., clinical trial 
data might not be available for products marketed for many years or for products 
acquired through a business merger).  The tabulation(s) should be organised by SOC, for 
the investigational drug, as well as for the comparator arm(s) (active comparators, 
placebo, and treatment unknown due to blinding) used in the programme.  Data can be 
integrated across the programme. Alternatively, when useful and feasible, tabulations of 
SAEs can be presented by protocol, indication, route of administration, or other 
variables. 

This section should not serve to provide analyses or conclusions based on the SAEs.  

Appendix B, Table 6 of this guideline provides an example. 

3.8 Significant Findings from Clinical Trials during the Reporting Period 

The information in this section can be provided by indication, when appropriate, and 
should address the following topics, when applicable: 

3.8.1 Completed Clinical Trials 
This section of the DSUR should provide a brief summary of clinically important 
emerging efficacy and safety findings obtained from clinical trials completed during the 
reporting period.  This information can be presented in narrative format or as a 
synopsis.12 It could include information that supports or refutes previously identified 
safety issues, as well as evidence of new safety signals.* 

3.8.2 Ongoing Clinical Trials  
If the sponsor is aware of clinically important information that has arisen from ongoing 
clinical trials (e.g., learned through interim safety analyses or as a result of unblinding 
of subjects with adverse events), this section should briefly summarise the issue(s).  It 
could include information that supports or refutes previously identified safety issues, as 
well as evidence of new safety signals. 

3.8.3 Long-term Follow-up 
Where applicable, this section should provide information from long-term follow-up of 
subjects from clinical trials of investigational drugs, particularly advanced therapy 
products (e.g., gene therapy, cell therapy products and tissue engineered products).  
When the development programme is completed and long-term follow-up is the only 

                                             
12 Examples of synopses are provided in ICH E3 and CIOMS VII 
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ongoing activity generating data for the DSUR, this could be the only section where new 
information is presented. 

3.8.4 Other Therapeutic Use of Investigational Drug  
This section of the DSUR should include clinically important safety information from 
other programmes conducted by the sponsor that follow a specific protocol, with solicited 
reporting as per ICH E2D (e.g., expanded access programmes, compassionate use 
programmes, particular patient use, single patient INDs and treatment INDs).  

3.8.5 New Safety Data Related to Combination Therapies 
If the DSUR is for an investigational drug that is also under development as a 
component of a fixed combination product or a multi-drug regimen, this section should 
summarise important safety findings from the combination therapy DSUR. 

Conversely, if this DSUR is for a multi-drug therapy or fixed combination product, this 
section should summarise important safety information arising from trials on the 
individual components. 

 Alternatively, the information specific to the combination can be incorporated into a 
separate section(s) of the DSUR for one or all of the individual components of the 
combination.  

General Principles, Section 2.5, provides additional guidance on preparation of DSURs 
for combination products. 

3.9 Safety Findings from Non-interventional Studies  

This section should summarise relevant safety information from non-interventional 
studies* that became available to the sponsor during the reporting period (e.g., 
observational studies, epidemiological studies, registries* and active surveillance 
programmes). 

3.10 Other Clinical Trial/Study Safety Information 

This section should summarise relevant safety information from any other clinical 
trial/study sources that became available to the sponsor during the reporting period (e.g., 
results from pooled analyses or meta-analyses of randomised clinical trials, safety 
information provided by co-development partners or from investigator-initiated trials).  

3.11 Safety Findings from Marketing Experience 

If the investigational drug has been approved for marketing in any country, this section 
should include a concise summary of key safety findings that have arisen from 
marketing experience and that became available to the sponsor during the reporting 
period, particularly if the findings resulted in changes to the product labelling, 
Investigator’s Brochure, informed consent document or amendments to the product’s risk 
management plan.  This includes not only safety findings relating to approved use but 
also off-label use, administration to special populations (e.g., pregnant women), 
medication errors, overdose and abuse. 

3.12 Non-clinical Data  

This section should summarise major safety findings from non-clinical in vivo and in 
vitro studies (e.g., carcinogenicity, reproduction, or immunotoxicity studies) ongoing or 
completed during the reporting period.  Implications of these findings should be 
discussed in the Overall Safety Assessment (see Section 3.18 of this guideline). 
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3.13 Literature 

This section should summarise new and significant safety findings, either published in 
the scientific literature or available as unpublished manuscripts, relevant to the 
investigational drug that the sponsor became aware of during the reporting period.  This 
section should include information from non-clinical and clinical studies and, if relevant 
and applicable, information on drugs of the same class.  It should also summarise 
significant new safety information presented at a scientific meeting and published as an 
abstract; the sponsor should provide a copy of the abstract, if possible. 

3.14 Other DSURs  

A sponsor should prepare a single DSUR for a single investigational drug.  However, if a 
sponsor prepares multiple DSURs for a single investigational drug (e.g., covering 
different indications, development programmes, or formulations), this section should 
summarise significant findings from the other DSURs if they are not presented 
elsewhere within this report. 

When available, the sponsor should summarise significant findings from DSURs 
provided by other sponsors conducting clinical trials with the same investigational drug 
during the reporting period. 

3.15 Lack of Efficacy 

Data indicating lack of efficacy, or lack of efficacy relative to established therapy(ies), for 
investigational drugs intended to treat serious or life-threatening illnesses (e.g., excess 
cardiovascular adverse events in a trial of a new anti-platelet drug for acute coronary 
syndromes) could reflect a significant risk to clinical trial subjects and should be 
summarised in this section.  

3.16 Region-Specific Information  

The information in this section can be used to comply with national or regional 
requirements and can be provided in appendices to the DSUR.  Sponsors should refer to 
national or regional requirements to determine which of the following sections should be 
included, as well as the scope of clinical trials that should be covered by these sections.  
Examples include: 

 Cumulative summary tabulation of serious adverse reactions  
This cumulative summary tabulation of all SARs should specify the number of 
SARs by: a) SOC, b) adverse reaction term and c) treatment arm, if applicable.  
Unexpected adverse reaction terms should be identified. 

 List of subjects who died during the reporting period  
The list of subjects who died during participation in the clinical trials should 
include the following information at a minimum: case number, assigned 
treatment (could still be blinded), and cause of death of each subject.  Any safety 
issues identified from a review of these deaths should be addressed in Section 18 
of the DSUR as appropriate. 

 List of subjects who dropped out of clinical trials in association with an adverse 
event during the reporting period  
This list should include all subjects who dropped out of clinical trials in 
association with adverse events during the reporting period, whether or not 
thought to be drug-related.  Any safety issues identified from a review of these 
withdrawals should be addressed in Section 18 of the DSUR as appropriate. 
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 Significant Phase I protocol modifications  
This section should describe significant Phase I protocol modifications made 
during the reporting period, if not previously submitted as a protocol amendment, 
as described in the US Code of Federal Regulations. 

 Significant manufacturing changes  

This section should include a summary of significant manufacturing or 
microbiological changes during the reporting period and discuss potential safety 
issues arising from these changes in Section 18 of the DSUR, if applicable.13 

 Description of the general investigation plan for the coming year  
This section should outline an investigational plan to replace that submitted for 
the previous year.  US IND holders should refer to the US Code of Federal 
Regulations.14 

 Log of outstanding business with respect to the US IND 
If desired by the sponsor, this section can provide a log of any outstanding 
business with respect to the US IND for which the sponsor requests or expects a 
reply, comment or meeting. 

3.17 Late-Breaking Information 

This section should summarise information on potentially important safety findings that 
arise after the data lock point but while the DSUR is in preparation.  Examples include 
clinically significant new case reports, important follow-up data, clinically relevant 
toxicological findings and any action that the sponsor, a DMC, or a regulatory authority 
has taken for safety reasons.  The Overall Safety Assessment (see Section 3.18) should 
also take these new data into account. 

3.18 Overall Safety Assessment 

The overall safety assessment should be a concise, integrated evaluation of all new 
relevant clinical, non-clinical, and epidemiologic information obtained during the 
reporting period relative to previous knowledge of the investigational drug.  This 
assessment should consider cumulative experience, new information collected in the 
period covered by the DSUR and, for investigational drugs with a marketing approval, 
clinically significant post-marketing data.  It should not summarise or repeat 
information presented in previous sections of the DSUR, but should provide an 
interpretation of the information and its implications for the clinical trial population and 
the development programme.  If appropriate, separate assessments can be provided by 
therapeutic area, route of administration, formulation and/or indication. 

3.18.1 Evaluation of the Risks 
In evaluating the risks, particular emphasis should be placed on interpretation of data 
related to newly identified safety concerns or providing significant new information 
relative to previously identified safety concerns.  Relevant points to consider include 
(where applicable): 

                                             
13 In addition US IND holders should refer to: FDA Guidance for Industry: INDs for Phase 2 and 
Phase 3 Studies – Chemistry, Manufacturing and Controls Information, May 2003. 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm
070567.pdf  
14 US Code of Federal Regulations 21 CFR 312.23(a)(3)(iv); revised April 2009.  
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 newly identified safety issues (detailed description of adverse events or reactions; 
associated laboratory values; risk factors; relationship to dose, duration, time 
course of the treatment; reversibility; factors that could be useful in predicting or 
preventing reactions); 

 meaningful changes in previously identified adverse reactions (e.g., increased 
frequency or severity, outcome, specific at-risk populations); 

 symptoms, signs, and laboratory evidence of newly and previously identified 
clinically significant toxicities, for example: 
o hepatotoxicity; 
o cardiovascular effects, including QT interval prolongation and results from 

thorough QT/QTc studies; 
o bone marrow toxicity;  
o pulmonary toxicity; 
o renal toxicity; 
o central nervous system toxicity; 
o immunogenicity and hypersensitivity; 

 deaths that are an outcome of an adverse event; 
 study drug discontinuations because of adverse events, including abnormal 

laboratory values or investigations; 
 drug–drug and other interactions;  
 important non-clinical safety findings;  
 manufacturing issues that could affect risk;  
 lack of efficacy where this would place trial participants at risk; 
 any specific safety issues related to special populations, such as the elderly, 

children, patients with hepatic or renal impairment, or any other at-risk groups 
(e.g., slow or fast metabolisers); 

 pregnancy and lactation exposure and outcomes; 
 safety findings arising from experience with long-term treatment; 
 evidence of clinically significant medication errors; 
 evidence of lack of patient compliance; 
 experience with overdose and its treatment; 
 occurrences of drug misuse and abuse; 
 any safety issues resulting from procedures required by the protocol (e.g., 

bronchoscopy, biopsy, central line insertion) or associated with the conduct or 
design of a particular study (e.g., inadequate subject monitoring schedule, 
excessive period without active treatment); and 

 potential impact of significant new safety issues identified with another drug in 
the same class. 

3.18.2 Benefit-risk Considerations 
This section should provide a succinct statement on the perceived balance between risks 
that have been identified from cumulative safety data and anticipated efficacy/benefits* 
and should note whether there have been any changes in this balance since the previous 
DSUR.  This section is not intended to be a full benefit-risk assessment of the 
investigational drug.  
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3.19 Summary of Important Risks  

This section should provide a concise, cumulative, issue-by-issue list of important 
identified and potential risks*, e.g., those that might lead to warnings, precautions, or 
contraindications in labelling.  Such risks might include, for example, toxicities known to 
be associated with a particular molecular structure or drug class, or concerns based on 
accumulating non-clinical or clinical data.  Each risk should be re-evaluated annually 
and re-summarised as appropriate, based on the current state of knowledge.  New 
information should be highlighted.  The appropriate level of detail is likely to be 
dependent on the stage of drug development.  For example, summaries covering drugs in 
early development might include information on individual cases, whereas in later 
development, as more knowledge and perspective are gained, the information on each 
risk might be less detailed. 

The information in this section could provide the basis for the safety specification of a 
risk management plan (ICH E2E). 

Risks that have been fully addressed or resolved should remain in the summary and be 
briefly described, e.g., findings from toxicology studies or early clinical trials that were 
not borne out by later clinical data.  

The information can be provided in either narrative or tabular format (see examples of 
both in Appendix C of this guideline). 

3.20 Conclusions 

The conclusion should briefly describe any changes to the previous knowledge of efficacy 
and safety resulting from information gained since the last DSUR.  The conclusion 
should outline actions that have been or will be taken to address emerging safety issues 
in the clinical development programme. 

Appendices to the DSUR 
The DSUR should be accompanied by the following appendices, as appropriate, 
numbered as follows: 

1. Investigator’s Brochure (if required by national or regional laws or requirements); 
2. Cumulative Table of Important Regulatory Requests; 
3. Status of Ongoing and Completed Clinical Trials;  
4. Cumulative Summary Tabulations of Demographic Data; 
5. Line Listings of Serious Adverse Reactions; 
6. Cumulative Summary Tabulation of Serious Adverse Events; 
7. Scientific Abstracts (if relevant). 

The DSUR should also be accompanied by the following Regional Appendices, as 
appropriate (see Section 3.16): 

 Cumulative summary tabulation of serious adverse reactions; 
 List of subjects who died during the reporting period; 
 List of subjects who dropped out of studies during the reporting period; 
 Significant Phase I protocol modifications with respect to a US IND; 
 Significant manufacturing changes;  
 Description of the general investigation plan for the coming year with respect to a 

US IND; 
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 Log of outstanding business with respect to a US IND. 

4. APPENDICES TO THIS GUIDELINE 

Appendix A Glossary  

Appendix B Examples of Tables and Table Headings for Clinical Trial Data 

Appendix C Examples of the Summary of Important Risks 
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APPENDIX A ─ Glossary 

Throughout this guideline the Working Group has used terms previously defined by ICH and other groups e.g., CIOMS.  Generally, the 
definitions of terms that were previously defined in ICH documents are not repeated in this glossary.  However, the glossary includes 
several ICH terms of particular importance to the DSUR, as well as terms defined by CIOMS and other groups.  
 

Item Glossary Term Source of 
Definition 

Definition/Commentary 

1.  Adverse event of 
special interest 

Based on CIOMS VI An adverse event of special interest (serious or non-serious) is one of scientific and 
medical concern specific to the sponsor’s product or programme, for which ongoing 
monitoring and rapid communication by the investigator to the sponsor can be 
appropriate.  Such an event might warrant further investigation in order to characterise 
and understand it.  Depending on the nature of the event, rapid communication by the 
trial sponsor to other parties (e.g., regulators) might also be warranted. 

2.  Anticipated 
efficacy/benefit 

Based on wording of 
CIOMS VI definition 
of anticipated risk 

Efficacy/benefit that has not yet been established for the investigational drug, but which 
is anticipated based on knowledge of the class of drugs or data from previous clinical 
trials or non-clinical studies. 

3.  Clinical 
development 
programme 

ICH E2F  This refers to all clinical trials being conducted with the same investigational drug, 
regardless of indication or formulation. 
 

4.  Completed clinical 
trial 

CIOMS VII Study for which a final clinical study report is available.  Note: For purposes of the DSUR, 
any clinical trial for which enrolment has begun, but for which a final clinical study 
report is not available, is considered to be ongoing (see “ongoing clinical trial” definition). 

5.   Data lock point CIOMS VII  The date (month and day) designated as the cut-off for data to be included in a DSUR.  It 
is based on the Development International Birth Date (DIBD). 

6.  Data Monitoring 
Committee 
(synonyms: 
Independent Data 
Monitoring 
Committee, Data 
and Safety 
Monitoring Board 

ICH E6 An independent data monitoring committee that may be established by the sponsor to 
assess at intervals the progress of a clinical trial, the safety data, and the critical efficacy 
endpoints, and to recommend to the sponsor whether to continue, modify, or stop a trial. 
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Item Glossary Term Source of 
Definition 

Definition/Commentary 

7.  Development 
International Birth 
Date 

CIOMS VII  Date of first approval (or authorisation) for conducting an interventional clinical trial in 
any country. 

8.  Identified risk Volume 9A Rules 
Governing Medicinal 
Products in the EU 
 
 

 

An untoward occurrence for which there is adequate evidence of an association with the 
medicinal product of interest. 
 
Examples of identified risks include: 
 an adverse reaction adequately demonstrated in non-clinical studies and confirmed by 

clinical data; 
 an adverse reaction observed in well-designed clinical trials or epidemiological studies 

for which the magnitude of the difference compared with the comparator group 
(placebo or active substance) on a parameter of interest suggests a causal 
relationship; 

 an adverse reaction suggested by a number of well-documented spontaneous reports 
where causality is strongly supported by temporal relationship and biological 
plausibility, such as anaphylactic reactions or application site reactions. 

9.  Important identified 
risk; important 
potential risk 

Volume 9A Rules 
Governing Medicinal 
Products in the EU 

An identified risk or potential risk that could have an impact on the risk-benefit balance 
of the product or have implications for public health. 
 

10.  Interventional 
clinical trial 

CIOMS VII An interventional clinical trial is any research study that prospectively assigns people to 
one or more health-related interventions (e.g., preventive care, drugs, surgical procedures, 
behavioural treatments, etc.) to evaluate their effects on health-related outcomes. 

11.  Investigational drug 
 

CIOMS VII The term investigational drug is used in this guideline to indicate only the experimental 
product under study or development.  Note: This term is more specific than 
“investigational medicinal product” which includes comparators and placebos. 

12.  Non-interventional 
clinical study 

EU Directive 
2001/20/EC on 
Clinical Trials 

A study where the medicinal product(s) is (are) prescribed in the usual manner in 
accordance with the terms of the marketing authorisation.  The assignment of the patient 
to a particular therapeutic strategy is not decided in advance by a trial protocol but falls 
within current practice and the prescription of the medicine is clearly separated from the 
decision to include the patient in the study.  No additional diagnostic or monitoring 
procedures are applied to the patients and epidemiological methods are used for the 
analysis of collected data. 
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Item Glossary Term Source of 
Definition 

Definition/Commentary 

13.  Ongoing clinical 
trial 

CIOMS VII Trial where enrolment has begun, whether a hold is in place or analysis is complete, but 
without a final clinical study report available. 

14.  Potential risk Volume 9A Rules 
Governing Medicinal 
Products in the EU 
 

An untoward occurrence for which there is some basis for suspicion of an association with 
the medicinal product of interest but where this association has not been confirmed.  
Examples of potential risks include: 
 Non-clinical safety concerns that have not been observed or resolved in clinical 

studies; 
 Adverse events observed in clinical trials or epidemiological studies for which the 

magnitude of the difference, compared with the comparator group (placebo or active 
substance, or unexposed group), on the parameter of interest raises a suspicion of, but 
is not large enough to suggest, a causal relationship; 

 A signal arising from a spontaneous adverse reaction reporting system; 
 An event which is known to be associated with other products of the same class or 

which could be expected to occur based on the properties of the medicinal product. 
15.  Registry ICH E2E  A registry is a list of patients presenting with the same characteristic(s).  This 

characteristic can be a disease (disease registry) or a specific exposure (drug registry).  
Both types of registries, which only differ by the type of patient data of interest, can 
collect a battery of information using standardised questionnaires in a prospective 
fashion.  Commentary: Exposure (drug) registries collect information over time on 
populations exposed to drugs of interest and/or specific populations.  Patients can be 
included in a cohort study to collect data on adverse events using standardised 
questionnaires.  They can be useful for signal amplification, particularly of rare outcomes. 

16.  Signal CIOMS VI A report or reports of an event with an unknown causal relationship to treatment that is 
recognised as worthy of further exploration and continued surveillance. 

17.  Sponsor ICH E6 (R1) An individual, company, institution, or organisation which takes responsibility for the 
initiation, management, and/or financing of a clinical trial. 

18.  Sponsor-
investigator 

ICH E6 An individual who both initiates and conducts, alone or with others, a clinical trial, and 
under whose immediate direction the investigational product is administered to, 
dispensed to, or used by a subject.  The term does not include any person other than an 
individual (e.g., it does not include a corporation or an agency).  The obligations of a 
sponsor-investigator include both those of a sponsor and those of an investigator. 
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APPENDIX B ─ Examples of Tables and Table Headings for Clinical Trial Listings 

Table 1 - Status of Ongoing and Completed Clinical Trials 

Overview of Ongoing Studies [Study Drug]  

Study ID 
 

Phase Country Study Title Study design 
 

Dosing regimen  Study 
population 

FVFP† Planned 
enrolment 

Subject 
exposure‡ 

 
 
 

         

  
† FVFP = first visit first patient 
‡ Based upon total number of patients recruited as of [date] and applied randomisation schemes 

Overview of Studies Completed During the DSUR Period [Study Drug] 

Study ID 
 

Phase Country Study Title Study design Dosing regimen  Study 
population 

Subject/patient patient 
exposure per treatment 
arm (M/F) 

        

 

Table 2 - Estimated Cumulative Subject Exposure 

Estimates of cumulative subject exposure, based upon actual exposure data from completed clinical trials and the 
enrolment/randomisation schemes for ongoing trials. 

Treatment Number of subjects 
drug  
comparator  
placebo  
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Table 3 - Cumulative Subject Exposure to Investigational Drug from Completed Clinical Trials by Age and Sex* 

 Number of subjects 

Age range Male Female Total 

    

    

    

    

* Data from completed trials as of [date] 

 

Table 4 – Cumulative Subject Exposure to Investigational Drug from Completed Clinical Trials by Racial Group* 

Racial group Number of subjects 

Asian  

Black  

Caucasian  

Other  

Unknown  

Total  

 * Data from completed studies as of [date] 
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Table 5 - Examples of Headings for Interval Line Listings of Serious Adverse Reactions 

Interval Line Listings of Serious Adverse Reactions 

† Study/centre/patient 

‡ ‘Primary’ SAR only 

 

Table 6 - Examples of Cumulative Tabulations of Serious Adverse Events 

Cumulative Summary Tabulation of Serious Adverse Events (SAEs) 

 
 
 
 
 
 
 
 
 
 
 
 

Study ID 
EudraCT 
number 

Case ID/ 
Subject 
number† 

Country 
Gender 
Age 

Serious 
adverse 
drug 
reactions 
(SARs) 

Outcome Date of onset‡ 
Time to onset‡ 

Suspect 
Drug 

Daily dose 
Route 
Formulation 

Dates of 
treatment 
Treatment 
duration 

Comments 

 
 

         

 -------- -------- ------- -------- -------- -------- -------- -------- -------- 

System Organ Class  Total up to 31-Dec-09 

Preferred Term [Study drug] Blinded Active 
comparator 

Placebo 

Investigations 18 4 7 2 

Alanine aminotransferase increased 9 2 4 1 

Aspartate aminotransferase increased 9 2 3 1 

Nervous System Disorder 2 2 4 7 

Syncope  2 2 4 7 
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APPENDIX C— Examples of the Summary of Important Risks 

This appendix depicts fictitious examples of the Summary of Important Risks, prepared 
in three consecutive years, from 2012 to 2014.  The Summary of Important Risks can be 
provided in either narrative (Appendix C1) or tabular (Appendix C2) format.  

APPENDIX C1: Narrative Format 

DSUR 2012 

19 Summary of Important Risks 

New or updated risks are denoted with an asterisk. 

1.  Nephrotoxicity 

Drug Z is a para-aminoglycolate that bears structural similarities to aminoglycosides, 
currently under development for amelioration of angina pectoris in patients with stable 
coronary artery disease.  Other members of this class are known to be nephrotoxic, and 
there was evidence of nephrotoxicity in both rats and rabbits at doses of 20 and 60 
mg/kg/d, respectively. 

In Phase I trials in healthy volunteers, 2 of 30 subjects (6.7%) who received the highest 
dose of drug Z (100 mg po qd for 7 days) exhibited transient increases in serum 
creatinine associated with proteinuria: subject 0127 had an increase in creatinine from 
0.9 mg/dL at baseline to 1.8 mg/dL at Day 7; subject 0139 had an increase from 1.0 
mg/dL at baseline to 1.9 mg/dL at Day 7.  Both subjects had mild proteinuria (2+ by 
dipstick, 24-hour urinary protein not quantified).  Urinalyses of both subjects were 
unremarkable (minimal cells; no casts).  By Day 21, serum creatinine had returned to 
baseline in both subjects, and proteinuria had resolved (see Sections 8.2 and 18.1 for 
details).  None of the other 28 healthy subjects who received drug Z 100 mg qd, and none 
of the 119 subjects who received drug Z at lower doses (50 mg or less, including 72 
subjects with coronary artery disease), experienced proteinuria or significant increases in 
creatinine. 

The increases in creatinine in the healthy volunteers who received the highest dose of 
drug Z (100 mg QD) were thought likely to be drug-related, in part because of the known 
nephrotoxicity of the drug class.  It was decided, therefore, to reduce the maximum dose 
of drug Z in the Phase II trials to 50 mg.  In addition, subject monitoring was intensified: 
serum creatinine, eGFR, albumin/creatinine ratios, blood urea nitrogen, and urinalysis 
are now performed at baseline, Weeks 1, 2, 4, 8, 16, and 24.  Twenty-four-hour urinary 
protein excretion will be determined for any subject who develops proteinuria by 
dipstick.  Study drug will be discontinued in subjects with creatinine increases of 0.5 
mg/dL, a 30% rise in creatinine, or a 25% decrease in eGFR (repeated 2 times over a 3-
day period).  The protocol, informed consent document, and Investigator’s Brochure have 
been revised accordingly. 

2.  Hepatotoxicity 

In rat study KR-102, 2 of 8 rats in the highest dose group (60 mg/kg/d) developed hepatic 
injury, with centrilobular necrosis.  None of the rats that received lower doses had 
evidence of hepatotoxicity, and no hepatotoxicity was evident in rabbits at doses at high 
as 60 mg/kg/d.  

One (1) subject (102-037) with coronary artery disease in study 102 who received 50 mg 
po qd drug Z developed moderate elevation of alanine aminotransferase (ALT) and 
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aspartate aminotransferase (AST) on Day 14 (2.7 and 2.3 x the upper limits of normal, 
respectively), without increases in alkaline phosphatase or bilirubin (see Sections 8.2 
and 18.1 for details).  Drug Z was discontinued on Day 16, and transaminases returned 
to normal by Day 28.  The subject denied alcohol consumption, and all serology was 
negative.  The subject had been receiving drugs X and Y concomitantly on a chronic basis 
for >2 years prior to enrolment.  Neither drug was suspected of causing the elevation in 
transaminases.  Both were continued during the adverse event, making it very unlikely 
that they were the cause of the transaminase elevations.  Of note, subject 102-037 was 
found to have concentrations of drug Z (Cmax) approximately 8-fold higher than the 
mean of the 50 mg cohort, suggesting an inability to metabolize drug Z.  This possibility 
remains under investigation.  An additional 148 subjects were exposed to drug Z in the 
Phase I program, and none exhibited transaminase elevations.  

In light of the rat findings and the transaminase elevations in subject 102-037, more 
frequent monitoring has been implemented for the Phase II study.  Assessments at 
Weeks 4 and 16 have been added, so that subjects now undergo assessment of ALT, AST, 
bilirubin, and alkaline phosphatase at baseline, Weeks 1, 2, 4, 8, 16, and 24.  The 
protocol, informed consent document, and Investigator’s Brochure have been revised 
accordingly. 

 
 
DSUR 2013 

19 Summary of Important Risks 

New or updated risks are denoted with an asterisk. 

1.  Nephrotoxicity* 

Drug Z is a para-aminoglycolate, one of a class of drugs bearing structural similarities to 
aminoglycosides, and known to be nephrotoxic.  Two of 30 healthy volunteers (6.7%) in 
the Phase I program who had received drug Z 100 mg PO qd developed transient 
increases in serum creatinine associated with mild proteinuria (by dipstick), and the 100 
mg dose was dropped from further development.  In the completed Phase II trial of drug 
Z in patients with coronary artery disease and stable angina pectoris (Study 201), 
increases in creatinine >1.25 but <1.5 times baseline were observed in 5 of 60 subjects 
(8.3%) in the 50 mg group, 5 of 62 subjects (8.1%) in the 25 mg group, and 3 of 59 
subjects (5.1%) in the 10 mg group, versus 6 of 61 subjects (10%) in the placebo group.  
For all of these subjects, the study drug was continued (per protocol), and serum 
creatinine returned to baseline within 2 weeks.  Increases in creatinine >1.5 times 
baseline were observed in 1 of 60 subjects (1.7%) in the 50 mg group, 0 of 62 subjects in 
the 25 mg group, and 1 of 59 subjects (1.7%) in the 10 mg group, versus 2 of 61 subjects 
(3.3%) in the placebo group.  The study drug was discontinued in all of these subjects 
(per protocol), and serum creatinine returned to baseline within 2 weeks.  As explained 
in Sections 8.2 and 18.1, the “recovery” of creatinine to normal (i.e., the slope of the 
creatinine vs. time relationship) was the same in subjects who continued and 
discontinued the study drug, suggesting that this was not a specific drug effect.  Of note, 
3 of the 4 drug Z-treated subjects who developed creatinine elevations were taking 
concomitant diuretics.  In ongoing studies 202 and 204, serum creatinine, eGFR, blood 
urea nitrogen, and urinalysis continue to be monitored at baseline, Weeks 1, 2, 4, 12, 24, 
and 48.  Twenty-four-hour urinary protein excretion is determined in any subject who 
develops proteinuria by dipstick.  
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2. Hepatotoxicity* 

Drug Z caused centrilobular necrosis at the highest dose tested (60 mg/kg/d) in rats 
(although there was no evidence of liver damage at this dose in rabbits).  One (1) of 149 
subjects (0.7%) in the Phase I program developed unexplained elevations of ALT and 
AST approximately 2.5 x the upper limit of normal on Day 14; which resolved on 
discontinuation of the drug.  Two drug Z-treated subjects in the completed Phase II 
study #201 (2/181, 1.1%) had transaminase elevations (see Section 8.2), but these were 
mild and transient, and one subject in the placebo group (1/61, 1.6%) had more severe 
elevations.  Based on this information, the present monitoring plan seems appropriate, 
and no changes have been made to the protocol, Investigator’s Brochure, or informed 
consent document.  Of note, one subject with elevated transaminases (102-037) had been 
thought to have had an unusually high Cmax; however, this was subsequently 
determined to be a laboratory error. 

3. Syncope* 

Drug Z is thought to be a mild nitric oxide (NO)-dependent vasodilator, which could be 
partly responsible for its anti-anginal effect.  During this period there were 2 reports of 
syncope (2/81, 1.1%) from study #201 that were considered by investigators to be 
causally-related to drug Z (subjects 201-119 and 201-212).  The subjects had been 
receiving 10 and 25 mg of drug Z, respectively.  Although both subjects were predisposed 
to syncope (one was apparently very dehydrated; the other had a long history of 
syncope), there is mechanistic plausibility and we will continue to focus on syncope as a 
possible drug-related side effect.  No specific changes have been were made to the 
monitoring plan as a result of these adverse events. 

 

DSUR 2014 

19 Summary of Important Risks 

New or updated risks are denoted with an asterisk. 

1.  Nephrotoxicity* 

Drug Z is a para-aminoglycolate, one of a class of drugs bearing structural similarities to 
aminoglycosides, and known to be nephrotoxic.  A 100 mg dose, studied in Phase I, was 
dropped from further development because of increases in creatinine and proteinuria in 
normal volunteers.  In the Phase II program, increases in creatinine >1.25 but <1.5 times 
baseline were observed in 7.8%, 6.8%, and 5.8% of subjects in the 50, 25, and 10 mg 
treatment groups, respectively, versus 6.3% in the placebo group.  Increases in creatinine 
>1.5 times baseline were observed in 1.5%, 0.5%, and 1.9% of subjects in the 50, 25, and 
10 mg treatment groups, respectively, versus 2.7% in the placebo group.  As noted in 
Sections 8.2 and 18.1, increases in creatinine seem to be associated with dehydration and 
diuretic use.  In addition, a number of the subjects with increases in creatinine of more 
than 50% from baseline have had unusually low baseline values (i.e., <0.6 mg/dL).  The 
clinical meaning of this is unclear.  

In the ongoing Phase III trial (301), serum creatinine, eGFR, blood urea nitrogen, and 
urinalysis are monitored at baseline, Weeks 1, 4, 12, and 48.  Twenty-four-hour urinary 
protein excretion is determined in any subject who develops 3+ or greater proteinuria by 
dipstick.  
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2. Hepatotoxicity* 

Drug Z caused centrilobular necrosis at the highest dose tested in rats.  There was 
frequent monitoring of ALT, AST, alkaline phosphatase, and bilirubin in the Phase I and 
II trials, and no consistent pattern of laboratory abnormalities has emerged suggestive of 
liver injury. 

In the ongoing Phase III study (301), the above laboratory tests of liver injury are 
monitored at baseline, Weeks 1, 4, 12, and 48. 

3. Syncope* 

Drug Z is thought to be a nitric oxide (NO)-dependent vasodilator, which could be partly 
responsible for its anti-anginal effect.  There have been 21 reports of syncope in drug Z-
treated subjects thus far in the development program (21/632, 3.3%), versus 3 (1.4%) in 
placebo.  Most of the cases were orthostatic, and/or associated with coadministration of 
nitrates or vasodilators.  In the Phase III program, subjects are advised against 
concurrent administration of vasodilators (e.g., nitrates, dihydropyridine calcium 
channel blockers), and given general precautions regarding orthostatic dizziness.  The 
protocol, informed consent document, and Investigator’s Brochure have been revised to 
include this risk. 

4. Pancreatitis* 

Three case reports of pancreatitis have been reported from subjects in the completed 
Phase II and ongoing Phase III trials (see Sections 8.1 and 8.2, respectively).  Although 
there were plausible alternative explanations for each case, evidence of pancreatitis will 
be carefully sought thorough laboratory monitoring: all subjects enrolled in the Phase III 
trial (301) undergo screening evaluations of lipase and amylase, with repeat evaluations 
at Weeks 1 and 4. 
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APPENDIX C2: Tabular Format 

19 Summary of Important Risks 

This section summarises the important identified or potential risks that have been 
recognised during the conduct of the Drug Z clinical development programme.  At 
present, all are considered as potential risks, with none characterised as identified risks 
associated with the administration of drug Z. 

The following have been recognised as important potential risks during the reporting 
period: 

• Nephrotoxicity 
• Hepatotoxicity  
• Syncope 
• Pancreatitis 
 
Additional details are provided in Table X, below: 

Table X Summary of Important Risks 

New or updated risks are denoted with an asterisk. 

Risk Non-clinical data Clinical data Actions 
Nephrotoxicity* Nephrotoxicity in rats 

and rabbits at doses of 
20 and 60 mg/kg/d, 
respectively 

Drug Z is a para-
aminoglycolate, in drug 
class structurally similar to 
aminoglycosides. 
Nephrotoxicity well known. 
 
Phase I: A 100 mg dose was 
dropped from further 
development because of 
increases in creatinine and 
proteinuria in normal 
volunteers. 
 
Phase II: Increases in 
creatinine >1.25 but <1.5 
times baseline were 
observed in 7.8%, 6.8%, and 
5.8% of subjects in the 50, 
25, and 10 mg treatment 
groups, respectively, versus 
6.3% in the placebo group. 
 
Increases in creatinine >1.5 
times baseline were 
observed in 1.5%, 0.5%, and 
1.9% of subjects in the 50, 
25, and 10 mg treatment 
groups, respectively, versus 
2.7% in the placebo group. 

In Phase III trial (301), 
serum creatinine, 
eGFR, blood urea 
nitrogen, and 
urinalysis monitored at 
baseline, Weeks 1, 4, 
12, and 48. 
 
24-hour urinary 
protein excretion is 
determined in subjects 
who develop >2+ or 
proteinuria by dipstick. 
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Risk Non-clinical data Clinical data Actions 
Increases in creatinine 
seem to be associated with 
dehydration and diuretic 
use.  In addition, a number 
of the subjects with 
increases in creatinine of 
more than 50% from 
baseline have had 
unusually low baseline 
values (i.e., <0.6 mg/dL).  
The clinical meaning of this 
is unclear. 
See Sections 8.2 and 18.1. 

Hepatotoxicity* Rat study KR-102: 2 of 
8 rats in the highest 
dose group (60 
mg/kg/d) developed 
centrilobular necrosis.  
At lower doses, no rats 
had evidence of 
hepatotoxicity. 
 
No hepatotoxicity seen 
in rabbits at doses < 60 
mg/kg/d. 

With frequent monitoring 
of ALT, AST, alkaline 
phosphatase, and bilirubin 
in the Phase I and II trials, 
no consistent pattern of 
laboratory abnormalities 
emerged suggestive of liver 
injury. 

Routine monitoring in 
ongoing Phase III 
study (301): ALT, AST, 
alkaline phosphatase, 
and bilirubin 
monitored at baseline, 
Weeks 1, 4, 12, and 48. 
 

Syncope* Published studies: 
drug Z is a nitric oxide 
(NO)-dependent 
vasodilator in canine 
models. 

21 reports of syncope in 
drug Z-treated subjects to 
date in the development 
program (21/632, 3.3%), 
versus 3 (1.4%) in placebo.  
Most cases orthostatic, 
and/or associated with 
coadministration of nitrates 
or vasodilators. 

In Phase III program, 
subjects advised 
against concurrent 
administration of 
vasodilators; given 
precautions regarding 
orthostatic dizziness.  
Protocol, informed 
consent, and 
Investigator’s Brochure 
revised to include this 
risk. 

Pancreatitis* No findings. 
 

3 cases of pancreatitis 
reported from subjects in 
the completed Phase II and 
ongoing Phase III trials.  
Causal relationship with 
drug Z not determined - 
plausible alternative 
explanations for each case. 

Subjects in the Phase 
III trial (301) undergo 
screening evaluations 
of lipase and amylase, 
with repeat 
evaluations at Weeks 1 
and 4. 
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EXECUTIVE SUMMARY 

 This is the 4th annual DSUR for ZB3579, summarising safety data received by Zoboryn 

Pharmaceuticals from 1st January - 31st December 2009.  

 ZB3579 is an alpha-6-acetylhydrotransferase inhibitor being developed for the treatment 

of gastro-oesophageal reflux disease (GERD), given orally as 10-20 mg tablets once 

daily.  

 Overall, approximately 3800 patients and healthy volunteers have been enrolled into the 

ZB3579 clinical development programme; approximately 2900 subjects have received 

ZB3579.  ZB3579 is not authorised for sale in any country at the time of this report. 

 Following a review of data from recently completed Phase II dose-ranging trials, the 

following are identified as possible adverse reactions associated with ZB3579: headache, 

nausea, abdominal pain, flatulence, diarrhoea and skin rash. These were usually mild in 

nature. Most of the events resolved despite continued therapy, although skin rash 

required cessation of therapy to achieve resolution in many instances. The Investigator’s 

Brochure has been updated accordingly. 

 A recently completed 12-month dog study indicated an association with mild dose-

related hepatic inflammatory changes. Although there was limited evidence of adverse 

liver effects in Phase I/II trials, Phase III trial protocols have been amended to manage 

any potential risk of liver injury to trial subjects, with additional exclusion criteria, 

enhanced liver function test (LFT) monitoring and stopping rules. In addition, a Data 

Monitoring Committee has been established to provide real-time oversight of the 

ongoing safety data. 

 Three cases of pancreatitis have now been reported during the clinical development 

programme. A causal relationship with ZB3579 has not been determined as there are 

plausible alternative explanations for each case.  

 The following have been identified as important potential risks, to be closely monitored 

as the Phase III clinical programme progresses: liver toxicity, pancreatitis, severe skin 

reactions. 
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 Taking into account the measures taken to minimise risk to patients participating in the 

Phase III clinical trials, the potential risks identified in association with ZB3579 are 

justified by the anticipated benefits that may be afforded to patients with GERD. 
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1 Introduction 

This is the 4th DSUR prepared by Zoboryn Pharmaceuticals as the worldwide sponsor of the 

ongoing clinical development programme for ZB3579; the Development International Birth 

Date is 16th January 2006. This DSUR summarises safety data arising from the world-wide 

ZB3579 clinical development programme and received by Zoboryn between 1st January 2009 

and 31st December 2009, and is compiled in accordance with the ICH E2F (DSUR) guideline.  

ZB3579 is a potent and highly selective inhibitor of alpha-6-acetylhydrotransferase, an 

intracellular enzyme involved in the production of gastric acid. In clinical pharmacology 

studies, ZB3579 10-40 mg tablets once daily suppressed gastric acid levels completely in all 

healthy volunteers tested. Reducing gastric acid levels has been shown to have a beneficial 

effect in a variety of disorders, including gastro-oesophageal reflux disease (GERD), gastritis 

and peptic ulceration.  

ZB3579 is currently being investigated for the treatment of adults with GERD as its primary 

indication. It is anticipated that it will differ from established therapies (proton pump 

inhibitors and H2-antagonists) with more rapid, complete and longer-lasting suppression of 

gastric acid, thereby improving the effectiveness of the treatment of GERD. 

Zoboryn is the sole sponsor of ZB3579 clinical trials. ZB3579 has not been supplied for 

investigator-sponsored trials, nor for compassionate or named-patient use. 

2 Worldwide Marketing Approval Status 

ZB3579 is not authorised for sale in any country at the time of this report. 

3 Actions Taken in the Reporting Period for Safety Reasons  

In light of evidence of inflammation of the liver in 12-month dog studies (see Section 12.2; 

Non-clinical data - liver findings), it has been agreed with the relevant regulatory authorities 

and ethics committees that the protocols for ongoing Phase III studies should be amended to 

include additional exclusion criteria, stopping rules and enhanced monitoring of liver function 

tests (LFTs). In addition, the ZB3579 Investigator’s Brochure has been updated, patients have 

signed revised informed consent forms in order to continue in the studies, and a Data 

Monitoring Committee has been established to review safety data from the programme on an 

ongoing basis (see Section 18.1.3; Evaluation of the risks - liver findings). 
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A cumulative table of important regulatory requests regarding the ZB3579 development 

programme is provided in Appendix 2. Earlier preclinical investigations demonstrated that 

ZB3579 blocks hERG-encoded potassium channels with an IC50 value of 0.09 μM, which is 

approximately 10-fold higher than the Cmax observed in humans following administration of 

ZB3579 40 mg once daily. A ‘Thorough QT study’ was completed in October 2007, before 

initiation of the Phase II clinical trials. The results indicated that a single 400mg dose of 

ZB3579 had no effect on ventricular repolarisation during the first 24 hours after 

administration, with no individual exhibiting QTcF >500 msec and with no change from 

baseline in QTcF > 20 msec. All other intervals were within the physiologic range. However, 

one study subject experienced a 3 second sinus pause within 1 hour of dosing with 400mg 

ZB3579. As a result of this finding, US FDA requested that all study subjects should undergo 

Holter monitoring during the US Phase II clinical trial (3579DD/014) - the results of this 

monitoring are summarised in Section 8.1. 

4 Changes to Reference Safety Information  

The Investigator’s Brochure (IB) provides a summary of clinical and non-clinical data for the 

product relevant to its study in human subjects. Section 7 of the ZB3579 IB (Summary of Data 

and Guidance for the Investigator) provides investigators with a clear understanding of the 

possible risks, adverse reactions, specific tests, observations and precautions relevant to 

ZB3579, and acts as the reference safety information for the purposes of this report.  

Following a review of the data arising from the completed Phase II studies, it was decided that 

the following should be added as adverse reactions to Section 7 of the ZB3579 IB in August 

2009: nausea, abdominal pain, flatulence, diarrhoea and skin rash. The Phase II data indicate 

that headache and the gastrointestinal effects were usually mild in nature and resolved even 

when therapy was continued. However, although skin rash was usually mild and 

maculopapular in nature, cessation of therapy was often required for resolution to occur. 

The IB was updated in December 2009 to provide details of liver findings from 12-month dog 

studies and the measures being taken to minimise potential risk to study subjects in ongoing 

clinical trials (see Sections 12.2 and 18.1.3 for further details). As the latest version has not 

yet been submitted to relevant regulatory authorities, a copy is provided with this DSUR 

(Appendix 1). 
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5 Inventory of Clinical Trials Ongoing and Completed during the Reporting Period 

Two Phase II dose-response studies were completed during the reporting period. Patients with 

GERD were treated for up to 6 weeks with 5, 10, 20 or 40 mg ZB3579 (n=1665) or 40 mg 

esomeprazole (n=409) once daily. The results indicated that ZB3579 suppressed gastric acid 

effectively in patients with GERD, leading to improvement in endoscopic findings and 

symptoms, and supported a decision to enter into Phase III development. It was decided that 

the Phase III programme should evaluate 10-20 mg ZB3579 once daily, as the Phase II studies 

indicated that the 5 mg dose was only partially effective, while the 40 mg dose had limited 

additional effectiveness over the 20 mg dose with a greater proportion of adverse reactions 

seen at the higher dose. 

The first Phase III clinical trial was initiated on 2nd August 2009. By 31st December 2009, 

1011 patients had been enrolled into three clinical trials comparing the effectiveness of 

ZB3579 (10 mg once daily and 20 mg once daily for up to 12 weeks) in the treatment of 

GERD with esomeprazole or lansoprazole, with two-thirds of patients receiving ZB3579 

according to the randomisation schemes. In addition, two studies were initiated during the 

reporting period to investigate patients with renal and hepatic impairment and a third study 

initiated to compare the bioavailability of the Phase II and III formulations.  

Further details for each clinical trial completed and ongoing during the reporting period are 

provided in Appendix 3. 

6 Estimated Cumulative Exposure  

6.1 Cumulative Subject Exposure in the Development Programme 

Overall, 388 healthy volunteers and over 3400 patients have been enrolled into the ZB3579 

clinical programme, of which approximately 2900 subjects have received ZB3579. In total, 

2074 patients participated in the Phase II programme, and over 1000 patients have enrolled 

into the Phase III studies. 

Healthy volunteers have received ZB3579 as single doses or as multiple doses for up to 7 

days. Patients with GERD have received ZB3579 5-40 mg daily from 14 days to 12 weeks 

during the clinical development programme.  



 FICTIONAL DOCUMENT FOR ILLUSTRATIVE PURPOSES ONLY  
 
 

  Page 9 of 38 

Estimates of overall cumulative subject exposure are provided in Table 1, based upon actual 

exposure data from completed studies and the enrollment/randomization schemes for ongoing 

studies.  

Table 1 Estimated Subject Exposure in ZB3579 Clinical Studies* 

Treatment Number of subjects** 

ZB3579 2938 

Esomeprazole/lansoprazole 782 

Placebo 201 

Other comparators 106 

*    includes patients and healthy volunteers, as of 31st December 2009 

**  includes subjects that have received ZB3579 and comparators during crossover studies 

An estimate of cumulative exposure to ZB3579 by age, sex and racial group is provided in 

Appendix 4.  

There has been limited experience among females of childbearing potential, in line with the 

exclusion criteria for the Phase I-II clinical studies. Reproductive toxicity studies have been 

completed, demonstrating no adverse effects on fertility or foetal development in rats or 

rabbits. Hence, females of childbearing potential are now allowed into the Phase III studies 

providing that they utilise effective means of contraception – this will provide significant 

experience in this patient group. 

6.2 Patient Exposure from Marketing Experience 

ZB3579 is not authorised for sale in any country at the time of this report. 

7 Data in Line Listings and Summary Tabulations 

Relevant safety data are presented using interval line listings (serious adverse reactions) and 

cumulative summary tabulations (serious adverse events) in Appendices 5 and 6 respectively. 

7.1 Reference Information 
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The Medical Dictionary for Regulatory Activities (MedDRA) version 12.1 has been used for 

the coding of adverse events. The line listings and the summary tabulations are arranged 

alphabetically by primary System Organ Class (SOC) and Preferred Term (PT) level.  

For the purpose of this report, an unexpected adverse reaction is one that is not consistent with 

the ZB3579 reference safety information at the start of the DSUR period, noting that the 

ZB3579 IB was amended in June 2009 to include the following as adverse reactions: nausea, 

abdominal pain, flatulence, diarrhoea and skin rash. 

7.2 Line Listings of Serious Adverse Reactions during the Reporting Period 

During the reporting period, 94 serious adverse events (SAEs) were reported in 82 

patients, of which 27 SAEs were considered as being possibly related to study drug 

by the reporting investigators and/or Zoboryn. Details of these 27 serious adverse 

reactions are provided in Appendix 5. Each case report appears only once within the 

line listing, and is presented in the primary SOC determined by the most serious 

adverse reaction for the case, as judged by Zoboryn.  

The drug identity is provided for all case reports that include unblinded data. For 

case reports where the code break has yet to be completed, the drug is identified as 

‘Blinded’. 

7.3 Cumulative Summary Tabulations of Serious Adverse Events 

Appendix 6 presents a cumulative table of the number of serious adverse events (SAEs) that 

have been reported during the ZB3579 clinical development programme, from its initiation to 

the data lock point (31st December 2009), organized by SOC. Appendix R1 presents an 

analogous table of the number of serious adverse reactions (i.e., as ‘possibly related SAEs); 

asterisks identify ‘unexpected’ terms assigned at the MedDRA PT level within this table. 

Both tables present SAE counts under the following column headings: Study Drug (ZB3579), 

Placebo, Comparator and ‘Blinded’. Where two SAEs for the same trial subject code to the 

same MedDRA PT, they have been counted as one event at the PT level in the tabulation.  

8 Significant Findings from Clinical Trials during the Reporting Period 

8.1 Completed Clinical Trials 
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During the reporting period, Zoboryn analysed data from two completed dose-response 

clinical trials (3579DD/0013 and 3579DD/0014) investigating ZB3579 in the treatment of 

GERD when given for 6 weeks. The data indicate that ZB3579 (10-40 mg once daily) is 

effective in rapidly suppressing gastric acid levels, with symptomatic relief and improvement 

in endoscopic findings, sufficient to support a decision to initiate a Phase III clinical trial 

programme with esomeprazole and lansoprazole as active comparators. 

A healthy volunteer experienced a 3-second sinus pause during the 'Thorough QT study' (see 

Section 3), thus investigators in study 3579DD/0014 conducted Holter monitoring in all trial 

participants during the first week after initiation of therapy with ZB3579 (or comparators). 

There were no additional reports of sinus pause or symptomatic bradyarrhythmias. There were 

no differences among the treatment groups for the occurrence of supraventricular or 

ventricular arrhythmias, such that it was considered that Holter monitoring was unnecessary 

during the Phase III trials. 

Two cases of pancreatitis were reported during the Phase II clinical trial programme during 

early 2009. The first report concerned a 52 year old female with a medical history including 

GERD, back pain, hiatus hernia, hyperlipidaemia, type 2 diabetes and chronic obstructive 

pulmonary disease (3579DD/013/002/023). Her concurrent medications included metformin 

and simvastatin. She was hospitalised with acute epigastric pain, nausea and vomiting, 

diagnosed as acute pancreatitis with moderately elevated lipase and amylase values (up to 226 

U/L and 184 U/L respectively). It was noted that the patient had been consuming alcohol at 

several parties during the previous week. At the time of admission, the patient had been taking 

ZB3579 20 mg once daily for 8 weeks; the study drug was discontinued at the time of 

hospitalisation. The investigator considered the adverse event to be possibly related to study 

drug or simvastatin, and the patient was withdrawn from the study. The patient has since fully 

recovered. 

The second report (3579DD/013/011/008) related to a 46 year old female with a history of 

GERD and primary sclerosing cholangitis who was admitted with worsening abdominal pain, 

diagnosed as acute pancreatitis with elevated lipase and amylase values (up to 489 IU/L and 

733 U/L respectively). Study drug was discontinued upon admission to hospital and the 

patient withdrawn from the trial – the patient received ZB3579 40 mg once daily for 23 days 
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prior to hospital admission. The patient recovered from this event, and the investigator 

considered the event as unrelated to study drug. 

In addition, noting that skin rash has been identified as a possible adverse reaction associated 

with ZB3579, a case report of erythema multiforme was reported during February 2009. This 

concerned a 67-year-old male with a medical history of GERD and coronary artery disease 

who developed pruritic papular erythema on the neck, buttock areas, upper limbs, and back 

after treatment with ZB3579 10 mg once daily for 5 weeks (3579DD/014/007/014). 

Concomitant medications included fluindione, fish oil capsules and atenolol. Although no 

specific diagnostic investigations were performed, erythema multiforme was diagnosed. The 

event resolved after withdrawal of ZB3579 and treatment with fexofenadine for 15 days.  

8.2 Ongoing Clinical Trials 

In addition to the two case reports of pancreatitis received in early 2009 (see Section 8.1), 

another case report of pancreatitis was received during December 2009. This concerned an 

obese 58 year old male with a history of heavy drinking, GERD, cirrhosis and previous 

pancreatitis (3579DD/016/003/004). The patient was hospitalised with abdominal pain, back 

pain, nausea and vomiting for the previous two days, diagnosed as acute pancreatitis with 

elevated lipase and amylase values (up to 436 IU/L and 689 U/L respectively). The patient 

had received study medication for 4 weeks prior to the onset of this event. Study medication 

was stopped and the patient made a full recovery following symptomatic treatment. The 

investigator considered the adverse event unrelated to study drug, and the treatment code 

remains unbroken, pending study completion. 

In addition, there has been a case report of ‘hepatitis’ received following the data-lock point, 

which is currently subject to follow-up to obtain further clinical details (see Section 17; Late-

Breaking Information). 

8.3 Long-term Follow-Up  

At present, patients completing ZB3579 studies are not subject to long-term follow up. 

8.4 Other Therapeutic Use of Investigational Drug 

No pre-approval patient access programmes have been initiated for ZB3579. 

8.5 New Safety Data Related to Combination Therapies 
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This section is not applicable as ZB3579 is a monotherapy. 

9 Safety Findings from Non-interventional Studies 

No observational or epidemiological studies of ZB3579 have been initiated, conducted, 

completed or reported during the period under review.  

10 Other Clinical Trial/Study Safety Information 

No other studies have been conducted with ZB3579. 

11 Safety Findings from Marketing Experience 

ZB3579 is not approved for marketing in any country. 

12 Non-Clinical Data 

Data from recently completed 6-month rat and 12-month dog studies with ZB3579 have been 

analysed. Relevant findings are summarised below. 

12.1 Gastric effects 

The stomachs of all rats and dogs treated with ZB3579 had thickened mucosal surfaces and 

linked morphological changes related to the trophic effect of hypergastrinemia caused by a 

prolonged and pronounced inhibition of gastric acid secretion of the test compound. These 

changes are previously well-documented in 3-month rat and dog studies with ZB3579, and 

analogous studies of proton pump inhibitors, and are considered to be exaggerated 

pharmacological effects/adaptive changes resulting from the acid inhibition.  

12.2 Liver findings 

Clinical pathology measurements have demonstrated small but sustained increases in alanine 

aminotransferase (ALT) levels at all doses (1, 10 and 50 mg/kg/day) following 12-month oral 

administration of ZB3579 to dogs that was time and dose-dependent, with recovery during 

dose-free periods.  

In addition, histopathological examination showed minor inflammatory changes in the liver. 

All of the dogs (including the control group) exhibited scattered foci of centrilobular 

inflammation within the liver, recorded as minimal in severity.  However dogs from the 

intermediate and high dose groups also exhibited changes consistent with a chronic 
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inflammatory pattern. The severity of the inflammation was recorded as minimal or mild, and 

the incidence of centrilobular inflammation was greater in the high dose males in comparison 

to the control group. There was also increased amounts of connective tissue in the livers of 

treated animals, consistent with chronic inflammation, and the presence of lipofuscin in the 

pigmented macrophages, indicative of increased cell turnover. 

The findings had a strong correlation with increased ALT levels observed in the treated dogs, 

such that the sustained elevations of ALT seem to be a reliable marker of liver injury 

preceding the development of the histopathological changes.  ALT is essentially liver-specific 

in the dog and elevations generally indicate hepatocyte damage.  The half-life of ALT in dogs 

is relatively short and as such the increased levels seen throughout the study are consistent 

with subtle low-grade hepatocellular damage.   

In contrast, ALT elevations were not evident and no liver histopathological findings have been 

observed following 6-months administration in rats or 3-months administration in dogs. 

The clinical implications of these findings are considered in Section 18.1.3 of this DSUR. 

12.3 Irritability  

In a previous 4-week toxicology study, ZB3579 was administered orally to male and female 

dogs at doses up to 50 mg/kg/day: irritability was observed in the groups administered 10 and 

50 mg/kg/day. However, in the 12-month dog study, with ZB3579 administered orally to male 

and female dogs at similar doses, irritability was not observed in any group. The reason for 

this difference is unknown, noting that the studies were of different duration and conducted by 

different contract laboratories. 

Irritability was not observed in short or long-term rat studies.  

13 Literature 

There have been no literature articles citing ZB3579 during the period under review. 

In October, results from a nested case-control study of marketed acid-reducing agents were 

published (Smith J et al 2009). The study showed that current use of proton pump inhibitors 

was associated with an increased risk of bacterial gastroenteritis compared with non-use, 

regardless of the treatment duration (relative risk: 2.6; 95% confidence interval: 2.1-3.2), 

whereas no association was observed with H2 receptor antagonists (RR: 1.2; 95% CI: 0.8-1.5). 
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Campylobacter (n=4253) and Salmonella (n=1956) were the two species most frequently 

responsible for gastroenteritis episodes in the case group. Risk ratio calculations on other 

bacteria related to gastroenteritis could not be made due to the limited number of cases 

(Shigella, n=276 and C.difficile, n=28). The results from this study reflect text already present 

within the product labelling for proton pump inhibitors, to the effect that treatment with acid-

reducing drugs may lead to slightly increased risk of gastrointestinal infections such as 

Salmonella and Campylobacter. 

The relevance of these findings for ZB3579 is unknown. However, if the above findings are 

related to effective reductions in acid secretion, it may be anticipated that similar findings 

could become evident in patients treated with ZB3579 in due course.  

14 Other DSURs 

Zoboryn is not aware of any clinical trials being conducted on ZB3579 by any other 

organisations. 

15 Lack of Efficacy 

This section is not applicable, as ZB3579 is not intended for the treatment of serious or life-

threatening illness. 

16 Region-Specific Information  

Appendices R1-R7 provide information meeting local requirements, as follows: 

R1 Cumulative summary tabulation of serious adverse reactions 

R2 List of subjects who died during the reporting period 

R3 List of subjects who dropped out of clinical trials during the reporting period 

R4 Significant Phase I protocol modifications with respect to a US IND 

R5 Significant manufacturing changes  

R6 Description of the general investigation plan for the coming year with respect to a US 

IND 

R7 Log of outstanding business with respect to a US IND 
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17 Late-Breaking Information 

After the data lock point of this DSUR, Zoboryn received an initial case report of ‘hepatitis’ in 

a 57 year old woman administered ZB3579 20 mg once daily for 9 weeks for the treatment of 

GERD (3579DD/015/005/012). The woman was also receiving an unspecified statin for the 

treatment of hyperlipidaemia. The investigator reported the event as being possibly related to 

study drug. Follow up information is being sought, in order to clarify the clinical details and 

the possible role of ZB3579 in this event. 

18 Overall Safety Assessment 

18.1 Evaluation of the Risks 

18.1.1  Possible adverse reactions 

A small number of possible adverse reactions has been identified following analysis of the 

completed Phase II studies (nausea, abdominal pain, flatulence, diarrhoea and skin rash); 

headache was previously identified during the Phase I programme. The reactions appear to be 

dose-related and are usually mild in nature, although headache was severe often enough to be 

considered the dose-limiting effect in the single and multiple ascending dose studies in healthy 

volunteers. Most of the adverse reactions have resolved with continued therapy, although in 

some cases skin rash required cessation of therapy before resolution occurred.  

Following receipt of a case report of erythema multiforme (see Section 8.1), the Phase III 

clinical trial data are being closely monitored for reports of possible severe skin reactions, 

with detailed follow up of any such reports in order to determine their clinical characteristics. 

18.1.2 Irritability 

Irritability had been observed in a prior 28-day dog study but not observed in a subsequent 12-

month dog study, conducted during the period of this DSUR (see Section 12.3). There were no 

reports of irritability in either of the completed clinical dose-ranging studies, or other evidence 

of central nervous system effects. As a result, ‘irritability’ is no longer considered a potential 

risk in patients administered ZB3579. 

18.1.3 Liver findings 
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Results from a recently completed 12-month dog study indicate that ZB3579 may be 

associated with mild inflammation of canine livers (see Section 12.2).  

In the Phase I studies, 253 healthy subjects received ZB3579 as single doses (up to 160mg) 

and multiple doses for up to ten days (up to 80mg daily). In addition, 286 patients received 

ZB3579 (up to 40 mg daily) for 14 days. Evaluation of liver function tests (LFTs) in these 

studies did not reveal any clinically significant elevations likely to be attributed to ZB3579. 

Relatively minor (<2 times upper limit of normal (ULN)) reversible increases of ALT and 

aspartate aminotransferase (AST) were observed in some individuals in the ZB3579 and 

placebo study groups - these were attributed to factors other than exposure to ZB3579.  

In the completed Phase II dose-finding studies, patients with GERD were treated for up to 6 

weeks with 5-40 mg ZB3579 or 40 mg esomeprazole daily. Liver function tests were 

performed at 1, 2 and 6 weeks during the dosing period, and 2 weeks following completion of 

the study.  Fluctuations in LFT levels were observed but there were no overall trends of 

elevations of the liver enzymes observed during the treatment period for any treatment group. 

Eight individuals administered ZD3579 demonstrated ALT-values >3xULN, none with 

associated elevations in bilirubin levels; two patients administered esomeprazole demonstrated 

ALT values >3xULN. Evaluation of the data indicates that there are reasonable clinical 

explanations other than the study medication in all patients with ALT>3xULN (e.g., alcohol 

intake, infectious mononucleosis, concomitant medications, elevated values already before 

dosing, normalized values during continuous medication).  

Although liver disorders were not apparent during the Phase I/II clinical trial programme, the 

duration of therapy in most patients was relatively short and therefore likely to be 

inconclusive with regards to clinical effects in this regard. It is anticipated that the Phase III 

programme, with ZB3579 administered for up to 12 weeks, will provide substantive data with 

regards to any effect of ZB3579 on the liver in man, thereby placing the dog findings into 

clinical context. Nevertheless, the Phase III trial protocols have been amended to take into 

account the dog findings and manage any potential risk to patients engaged in these trials: 

1. Additional exclusion criteria: patients with prior or current liver disorders, and patients 

with ALT>1.5xULN or bilirubin>ULN 
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2. Frequent monitoring of LFTs, with individual stopping rules. In the three ongoing Phase 

III 12-week studies, patients now have LFTs measured at 1, 2, 4, 8 and 12 weeks, and 2 

weeks post-dosing.  In addition, patients are advised to see their investigator immediately 

if they have any signs or symptoms suggestive of liver disorder (e.g., anorexia, nausea, 

vomiting, right upper quadrant pain, fatigue, lethargy, flu-like symptoms, pruritus and 

jaundice). A case handling plan within each trial protocol now specifies that an elevation 

of ALT, AST or alkaline phosphatase (ALP) of >3xULN in any patient should elicit an 

alert fax from the central laboratory to the ZB3579 study team and the investigator. Such a 

patient will be called back to the clinic within three days from the time when the test 

results are acknowledged, for additional laboratory screening and continuous monitoring, 

physical examination and medical history focusing on reasons for the LFT abnormality 

and, if needed, further investigation. The study medication will be withdrawn immediately 

if ALT, AST or ALP is >5xULN, or if the total bilirubin is >2xULN in combination with 

elevations in any of ALT, AST or ALP>3xULN. 

Based on the preclinical studies in dogs, sustained elevations of ALT seem to be a reliable 

marker of liver abnormality preceding the development of histopathological changes. Thus, 

diligent application of the handling plan for elevated LFTs should ensure the safety of the 

patients participating in the ongoing trials. 

Finally, Zoboryn has established a Data Monitoring Committee to oversee the safety of 

patients participating in the three Phase III clinical trials. Laboratory and adverse event data 

are provided to the Committee as and when received by Zoboryn. The Committee has access 

to their own copies of the randomisation codes so that they can evaluate the ongoing data in an 

open fashion. The Committee will provide monthly reports to Zoboryn as to whether or not 

there is any indication of adverse effects upon the liver in clinical trial participants. 

Data Monitoring Committee activities are supplemented by on-line weekly assessment of the 

liver laboratory values for the whole study population by the ZB3579 Global Safety Physician 

and the Clinical Study Team Physician, with the study blind maintained. The ZB3579 clinical 

team will contact the Data Monitoring Committee in the event that unexplained abnormalities 

are detected by this in-house review, for the Data Monitoring Committee to consider a further 

unblinded assessment. 



 FICTIONAL DOCUMENT FOR ILLUSTRATIVE PURPOSES ONLY  
 
 

  Page 19 of 38 

18.1.4 Pancreatitis 

Three case reports of pancreatitis have now been received during the course of ZB3579 

clinical trials, two during Phase II (see Section 8.1) and one during the ongoing Phase III 

programme (see Section 8.2). In each of the three cases, there are plausible alternative 

explanations and a causal relationship with ZB3579 has not been determined. Nevertheless, 

this topic will be kept under review as the Phase III programme progresses, with immediate 

attention given to any additional case reports of pancreatitis. 

18.1.5 Potential interactions 

Human drug metabolism studies indicate that ZB3579 has no effect on cytochrome P450 

enzymes, such that the clinical pharmacokinetics of ZB3579 are unlikely to be affected by 

P450 inducers or inhibitors. However, an antacid interaction study, conducted prior to the 

reporting period, demonstrated that co-administration of antacids may decrease the 

bioavailability of ZB3579, and the current clinical trial protocols require that ZB3579 should 

be taken at least 2 hours before or after taking antacids. 

Many patients with GERD take non-steroidal anti-inflammatory drugs (NSAIDs) for 

concurrent disorders. To date, no clinically significant interactions of ZB3579 with NSAIDs 

have been demonstrated. Although no formal interactions studies have been performed in this 

regard, the potential for interaction with NSAIDs will be evaluated as part of the ongoing 

Phase III clinical trial programme.  

18.2 Benefit-Risk Considerations  

ZB3579 is currently being investigated for the treatment of adults with GERD as its primary 

indication. It is anticipated that it will differ from established therapies (proton pump 

inhibitors and H2-antagonists) with faster, more complete and longer-lasting suppression of 

gastric acid, thereby improving the effectiveness of the treatment of GERD. 

During the reporting period, Zoboryn analysed data from two completed dose-ranging clinical 

trials (3579DD/0013 and 3579DD/0014) investigating ZB3579 in the treatment of GERD 

when given for 6 weeks. The data indicate that ZB3579 suppresses gastric acid effectively in 

patients with GERD, leading to improvement in endoscopic findings and symptoms, sufficient 



 FICTIONAL DOCUMENT FOR ILLUSTRATIVE PURPOSES ONLY  
 
 

  Page 20 of 38 

to support a decision to initiate a Phase III clinical trial programme with esomeprazole and 

lansoprazole as active comparators. 

The identification of GI symptoms and skin rash as possible adverse reactions does not impact 

upon the anticipated favourable benefit-risk profile for ZB3579, and they do not necessitate 

any amendment to existing clinical study protocols or informed consent forms.  

The eventual clinical implications of the liver findings in dogs has yet to be determined; the 

risk to individual patients participating in ZB3579 clinical trials is being managed through 

instigation of enhanced LFT monitoring and stopping rules, with oversight of ongoing data by 

a Data Monitoring Committee. 

Pancreatitis and severe skin reactions have been identified as items to monitor closely as the 

Phase III programme progresses. 

19 Summary of Important Risks 

This section summarises the important identified or potential risks that have been recognised 

during the conduct of the ZB3579 clinical trial programme. The following have been 

recognised as important potential risks during the reporting period: 

 Liver toxicity 

 Pancreatitis 

 Severe skin reactions 

Further details are provided in Table 2. 

Table 2 Summary of Prior and Ongoing Important Risks 

Potential 
Risk 

Preclinical data Clinical data Actions 

Irritability 28-day dog study: 
irritability in 
moderate-dose dogs.  

12-month dog study: 
irritability not 
observed at same 
dose. 

Rat studies: 
irritability not 
observed. 

Phase I-II clinical studies: 
irritability not observed. 

No longer considered a 
potential risk. 

The status of this potential risk 
will be confirmed by the 
outcome of ongoing Phase III 
clinical trials. 
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Liver 
toxicity 

12-month dog study: 
ZB3579 may be 
associated with mild 
hepatic 
inflammation.  

 

Phase I-II clinical studies: 
liver injury not evident.  

 

The relatively short duration of 
therapy in Phase I/II studies 
means that longer duration 
clinical studies are necessary 
to place the dog findings into 
context. 
Phase III clinical trial 
protocols have been amended 
to manage potential risk of 
liver injury to trial subjects: 

 additional exclusion 
criteria 

 enhanced LFT monitoring 
 stopping rules 
 Data Monitoring 

Committee established 

Pancreatitis No findings. 

 

Three case reports of 
pancreatitis reported. 
Causal relationship with 
ZB3579 not determined - 
plausible alternative 
explanations for each case.  

This topic to be kept under 
review as the Phase III 
programme progresses - 
immediate attention will be 
given to any further case 
reports. 

Severe skin 
reactions 

No findings. 

 

Phase II trials indicate that 
patients may experience 
skin rash when 
administered ZB3579. 

Single case of erythema 
multiforme reported in a 
Phase II trial. 

Phase III clinical trials are 
being closely monitored for 
reports of severe skin reactions 
(e.g., erythema multiforme, 
Stevens-Johnson syndrome, 
toxic epidermal necrolysis), 
with detailed follow up of any 
affected patients. 

 
Identified 

Risks 
Preclinical data Clinical data Actions 

None 
identified 

Not applicable Not applicable Not applicable 

 

20 Conclusions 

Headache, nausea, abdominal pain, flatulence, diarrhoea and skin rash have been identified as 

adverse drug reactions following a review of Phase II clinical trial data.  

Liver toxicity, pancreatitis and severe skin reactions have been identified as important 

potential risks, to be closely monitored as the Phase III clinical programme progresses. 
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Phase III trial protocols have been amended to manage any risk of liver injury to trial subjects, 

with additional exclusion criteria, enhanced LFT monitoring, stopping rules and Data 

Monitoring Committee oversight. 

The potential risks identified in association with ZB3579 are justified by the anticipated 

benefits that may be afforded to patients with GERD. 
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APPENDIX 1 

INVESTIGATOR’S BROCHURE 

The following are attached to this DSUR: 

ZB3579 IB dated 1st December 2009 
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APPENDIX 2 

CUMULATIVE TABLE OF IMPORTANT REGULATORY REQUESTS 

Date Agency/country Request Status 

25-Nov-2007 FDA/USA Holter monitoring required in 

US Phase II clinical trial 

(3579DD/014) 

Study completed – no 

significant findings 
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APPENDIX 3   

STATUS OF ONGOING AND COMPLETED CLINICAL TRIALS 

APPENDIX 3A ONGOING CLINICAL TRIALS 

Study ID 
 

Phase Country Study Title Study design 
 

Dosing regimen  Study population FVFP* Planned 
enrolment 

Subject 
exposure** 

3579DD/016 III Europe Assessment of 
safety and efficacy 
in patients with 
GERD 

Randomised, 
double-blind, 
parallel, active-
controlled 

ZB3579 10-20 mg 
or esomeprazole 40 
mg po od 12 weeks 

Males/females 

Age: 18-90 

GERD patients 

2/8/09 ZY 10 mg: 500 

ZY 20 mg: 500 

Esomeprazole: 
500 

ZY 10 mg: 136 

ZY 20 mg: 136 

Esomeprazole: 
136 

3579DD/017 III USA 

Canada 

Assessment of 
safety and efficacy 
in patients with 
GERD 

Randomised, 
double-blind, 
parallel, active-
controlled 

ZB3579 10-20 mg 
or esomeprazole 40 
mg po od 12 weeks 

Males/females 

Age: 18-90 

GERD patients 

3/8/09 ZY 10 mg: 500 

ZY 20 mg: 500 

Esomeprazole: 
500 

ZY 10 mg: 145 

ZY 20 mg: 145 

Esomeprazole: 
145 

3579DD/018  I UK Renal impairment 
study 

Randomised, 
double-blind, 
parallel 

ZB3579 10 mg od 
po 7 days 

Males/females 

Age: 18–65 

Renally impaired 
patients 

4/12/09 ZB3579: 18 ZB3579: 12 

3579DD/019 I UK Hepatic 
impairment study 

Randomised, 
double-blind, 
parallel 

ZB3579 10 mg od 
po 7 days 

Males/females 

Age: 18–65 

Hepatically 
impaired patients 

24/11/09 ZB3579: 18 ZB3579: 8 

3579DD/020 III Europe Assessment of 
safety and efficacy 
in patients with 
GERD 

Randomised, 
double-blind, 
parallel, active-
controlled 12 
weeks 

ZB3579 10-20 mg 
or lansoprazole 30 
mg po od 12 weeks 

Males/females 

Age: 18-90 

GERD patients 

13/9/09 ZY 10 mg: 500 

ZY 20 mg: 500 

Lansoprazole: 
500 

ZY 10 mg: 56 

ZY 20 mg: 56 

Lansoprazole: 56 

 

3579DD/021 I UK Bioavailability 
study (Phase II vs 
III formulations) 

Randomised, 
double-blind, 
cross-over 

ZB3579 10-20 mg 
po sd (x2 
formulations) 

Males 

Age: 18-45 

Healthy volunteers 

5/12/09 ZB3579: 12 ZY 10 mg: 6 

ZY 20 mg: 6 

* FVFP = first visit first patient 

** based upon total number of patients recruited as of 31st December 2009 and applied randomisation schemes 
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APPENDIX 3B CLINICAL TRIALS COMPLETED DURING THE REPORTING PERIOD 

Study ID 
 

Phase Country Study Title Study design Dosing regimen  Study 
population 

Subject exposure 

3579DD/013 II Europe Dose-response study 
of safety and 
efficacy in patients 
with GERD 

Randomised, double-
blind, parallel, active-
controlled 
6 weeks 

ZB3579: 5-40 mg po od 
Esomeprazole: 40 mg 
po od 

Males/females 
Age: 18-90 
GERD patients 

ZY 5 mg:  224 
ZY 10 mg: 236 
ZY 20 mg:  228  
ZY 40 mg: 219 
Esomeprazole: 225 

3579DD/014 II USA 
Canada 

Dose-response study 
of safety and 
efficacy in patients 
with GERD 

Randomised, double-
blind, parallel, active-
controlled 
6 weeks 

ZB3579: 5-40 mg po od 
Esomeprazole: 40 mg 
po od 

Males/females 
Age: 18-90 
GERD patients 

ZY 5 mg: 186 
ZY 10 mg: 192 
ZY 20 mg: 182 
ZY 40 mg: 198 
Esomeprazole: 184 
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APPENDIX 4   

CUMULATIVE SUMMARY TABULATIONS OF DEMOGRAPHIC DATA 

Table 1 Estimated Cumulative Subject Exposure to ZB3579 in all Clinical Studies by 

Age and Sex*  

 Number of Subjects 

Age (yr) Male Female Total 

<18 0 0 0 

18 - 65 1075 771 1846 

66 – 75 169 211 380 

>75 6 12 18 

Total 1250 994 2244 

                       * data from completed studies as of 31st December 2009 

 

Table 2 Estimated Cumulative Subject Exposure to ZB3579 in all Clinical Studies by 

Racial Group*   

Racial group Number of Subjects 

Caucasian 1779 

Black 392 

Asian 59 

Other 14 

Unknown 0 

Total 2244 

                     * data from completed studies as of 31st December 2009 
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APPENDIX 5   LINE LISTING OF SERIOUS ADVERSE REACTIONS 

SOC: Immune System Disorders 

 

 

 

 

 

 

 

SOC: Metabolism and Nutrition 

 

  

 

 

 

 

 

 

1 EudraCT number – if applicable 

2 Subject number: study/centre/patient 

3 Case level (e.g., resolved, fatal, improved, sequelae, unknown) 

4 ‘Primary’ serious ADR only

Trial number 
[EudraCT #1] 

Case ID/ 
Subject #2 

Country 
Gender 
Age 

Serious ADR(s) Outcome3 Date of Onset4 
Time to Onset4 

Suspect 
Drug 

Daily dose 
Route 
Formulation 

Dates of treatment 
Treatment duration 

Comments 

3579DD/013 

[2007-001234-
56] 

2009UK01234 

013/012/005 

UK 

F 56y 

Allergic 
reaction 
Rash 

Oedema 

Hypotension 

Resolved 15-Mar-09 

14d 

ZB3579 

 

 

 

 

 

20 mg 

po 

tablet 

02-Mar-09 - 15-Mar-09 

14d 

 

 

Hospitalised. Diagnosis of drug 
allergy. Time to onset 2 wks from 
first dose of ZB3579 and 3d from 
first dose of amoxicillin (chest 
infection).  

Investigator considers the event 
possibly related to ZB3579 
and/or amoxicillin. 

Trial number 
[EudraCT #1] 

Case ID/ 
Subject #2 

Country 
Gender 
Age 

Serious ADR(s) Outcome3 Date of Onset4 
Time to Onset4 

Suspect 
Drug 

Daily dose 
Route 
Formulation 

Dates of treatment 
Treatment duration 

Comments 

3579DD/014 

[n/a] 

2009US04321 

014/010/003 

USA 

F 78y 

Hyponatraemia Resolved 26-Feb-09 

24d 

ZB3579 

 

 

 

 

 

10 mg 

po 

tablet 

2-Feb-09– 26-Feb-09 

24d 

 

 

 

Hospitalised. History of 
hypercholesterolaemia, 
hyperuricaemia and diabetes. 

Multiple concomitant 
medications. 

Investigator considers ZB3579 
and Altizide/Spironolactone as 
co-suspect drugs. 

etc etc etc etc etc etc etc etc etc etc 
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APPENDIX 6  

CUMULATIVE SUMMARY TABULATION OF SERIOUS ADVERSE EVENTS 

 

 

 

 

 

 

 

 

 

System Organ Class    Total up to 31-Dec-09 

     Preferred term 

       
ZB3579 Blinded Active 

Comparator 
Placebo 

Blood and lymphatic system disorders     

     Thrombocytopenia 0 2 1 0 

     Leukopenia 1 0 1 0 

     

Cardiac disorders     

     Angina pectoris 0 1 0 0 

     Myocardial infarction 1 0 1 0 

     Ventricular tachycardia 0 1 0 0 

     

Gastrointestinal disorders     

     Abdominal pain 3 2 2 0 

     Pancreatitis 2 1 0 0 

     

etc etc etc etc etc 
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APPENDIX 7  

SCIENTIFIC ABSTRACTS 

No presentations relevant to ZB3579 were made during the period under review. 
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APPENDIX R1  

CUMULATIVE SUMMARY TABULATION OF SERIOUS ADVERSE REACTIONS 

* denotes unexpected term 

 

System Organ Class    Total up to 31-Dec-09 

     Preferred term 

       
ZB3579 Blinded Active 

Comparator 
Placebo 

Blood and lymphatic system disorders     

     Thrombocytopenia* 0 1 1 0 

     

Gastrointestinal disorders     

     Abdominal pain* 1 2 1 0 

     Pancreatitis* 1 0 0 0 

     

etc etc etc etc etc 
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APPENDIX R2  

LIST OF SUBJECTS WHO DIED DURING THE REPORTING PERIOD 

 
 
 
 
 
 
 
 

  

1  EudraCT number – if applicable 

2  Subject number: study/centre/patient 

3 ‘Primary’ serious ADR only 

 

Trial number 
[EudraCT #1] 

Case ID/ 
Subject #2 

Country 
Gender 
Age 

Cause of 
Death 

Date of Onset3 
Time to Onset3 

Suspect 
Drug 

Daily dose 
Route 
Formulation 

Dates of treatment 
Treatment duration 

Comments 

3579DD/013 

[2007-001234-
56] 

2009UK01256 

013/034/019 

UK 

M 57y 

Myocardial 
infarction 

18-Mar-09 

5 weeks 

ZB3579 20 mg po 11-Feb-09 – 18-Mar-09 

5 weeks 

Collapsed while shopping. History of type 2 diabetes, 
hyperlipidaemia, coronary heart disease. Investigator 
considers the event unrelated to study therapy. 

3579DD/015 

[n/a] 

2009US02345

015/011/001 
USA 

F 62y 

Septicaemia 

Multiorgan 
failure 

1-Oct-09 

4 weeks 

Blinded Blinded 3-Sep-09 – 14-Oct-09 

6 weeks 

Breast cancer diagnosed 12 Sept 09. Septicaemia and 
multiorgan failure followed post-operative wound 
infection (radical mastectomy). BMI 35 kg/m2. 
Investigator considers the event unrelated to study 
therapy. 
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APPENDIX R3  

LIST OF SUBJECTS WHO DROPPED OUT OF STUDIES 
DURING THE REPORTING PERIOD 

 

Sixty eight patients dropped out in association with adverse events during the reporting 

period.  Of these, 55 patients were administered ZB3579 (5 at 5 mg, 9 at 10 mg, 11 at 20 mg 

and 30 at 40 mg) and 13 patients received esomeprazole.  Eighteen patients were withdrawn 

due to serious adverse events; twelve patients received ZB3579, five received esomeprazole 

and one received lansoprazole.  

The most common adverse events leading to withdrawal were non-serious in nature, most 

often gastrointestinal symptoms, headache or skin rash.  

Details of the adverse events leading to withdrawal during the period under review are 

presented in the table below, with the SAEs highlighted in bold. 
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TABLE R3  

SUBJECTS WHO DROPPED OUT OF STUDIES DURING THE REPORTING PERIOD 

SOC:  Immune system disorders 

 

 

 

 

 SOC:  Gastrointestinal disorders 

 

 

 
 

 

 

 

1  EudraCT number – if applicable 

2  Subject number: study/centre/patient 

 

Trial number 
[EudraCT #1] 

Case ID/ 
Subject #2 

Country 
Gender 
Age 

Adverse Event(s) Study 
Drug 

Comments 

3579DD/013 

[2007-001234-56] 

2009UK01234 

013/012/005 

UK 

F 56y 

Allergic reaction 
Rash 

Oedema 

Hypotension 

ZB3579 Hospitalised. Diagnosis of drug allergy. Time to onset 2 wks 
from first dose of ZB3579 and 3d from first dose of amoxicillin 
(chest infection).  

Investigator considers the event possibly related to ZB3579 
and/or amoxicillin. 

Trial number 
[EudraCT #1] 

Case ID/ 
Subject #2 

Country 
Gender 
Age 

Adverse Event(s) Study 
Drug 

Comments 

3579DD/013 

[2007-001234-56] 

2009FR00154 

013/002/023 

France 

F 52y 

Pancreatitis 
 

ZB3579 Possible alcohol abuse during preceding week. 

Medical history includes hyperlipidaemia and Type 2 diabetes. 

Concomitant medications include simvastatin and metformin. 

Investigator considers the event possibly related to ZB3579 or 
simvastatin. 

etc etc etc etc etc etc 
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APPENDIX R4 

SIGNIFICANT PHASE I PROTOCOL MODIFICATIONS WITH RESPECT TO         
A US IND 

 

There were no modifications to Phase I protocols relating to a US IND during the reporting 
period. 
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APPENDIX R5 

SIGNIFICANT MANUFACTURING CHANGES 
 

The manufacturing process was ‘scaled up’ during 2009 so that ZB3579 could be produced in 

sufficient quantities for the Phase III clinical trial programme. As part of this change, it was 

necessary to add metacrylic acid co-polymer as an excipient in order to facilitate production of 

material in the bulk necessary for large-scale clinical trials, and the anticipated market launch.  

It is not anticipated that the addition of metacrylic acid co-polymer will alter the 

pharmacokinetic or pharmacodynamic properties of ZB3579. Because the change in the 

manufacturing process was finalised relatively late, it was not possible to confirm this before 

initiation of the Phase III clinical programme. A PK/PD bioavailability study (3579DD/021), 

comparing the Phase II and III formulations in healthy volunteers, is currently in progress. 
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APPENDIX R6 

DESCRIPTION OF THE GENERAL INVESTIGATION PLAN FOR THE COMING 
YEAR WITH RESPECT TO A US IND 

 
Enrolment into the three Phase III clinical trials (3579DD/016, 3579DD/017 & 3579DD/020) 

will continue throughout the coming year - it is anticipated that enrolment will be completed 

during early 2011.  

Three Phase I studies will be completed during 2010 (3579DD/018 - renal impairment; 

3579DD/019 – hepatic impairment; 3579DD/021 – bioavailability) and clinical study reports 

will be provided accordingly. 

We are planning to submit a new IND for ZB3579 for the treatment of peptic ulcer disease in 

late 2010; we are planning to request a pre-IND meeting in the near future. 
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APPENDIX R7 

LOG OF OUTSTANDING BUSINESS WITH RESPECT TO A US IND 
 

There is no outstanding business with respect to a US IND for which the sponsor requests or 
expects a reply, comment or meeting. 
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EXECUTIVE SUMMARY 

Vasculogenesis Growth Factor-2 (VGF-2) is a 37-kD polypeptide, a member of the XYZ 

superfamily of growth factors.  VGF-2 exerts mitogenic effects on vascular endothelial cells 

(through interaction with the VGF-R receptor), and stabilizes endothelial cell-cell junctions.  

Through these mechanisms, VGF-2 is thought to accelerate the development of collateral 

blood vessels. 

 

DrugCo, Inc. is developing VGF-2 for the angina pectoris indication in patients with stable 

coronary artery disease.  We are evaluating the effects of VGF-2 in patients with peripheral 

artery disease (PAD).  In an experimental rabbit PAD model (unilateral femoral artery 

ligation), we demonstrated that VGF-2 stimulates collateral development through an increase 

in arteriogenesis (demonstrated with positive bromodeoxyuridine labeling), enhances limb 

perfusion (fluorescent microspheres), and increases limb survival.  We initiated a Phase II trial 

to evaluate the effects of VGF-2 in patients with PAD:  “Safety and Activity of VGF-2 in 

Peripheral ArterY Disease, SAVY”).  Our primary objective is to assess the safety, 

tolerability, and pharmacokinetics of VGF-2 in the PAD population.  We also seek to gain 

some evidence of the biological activity of VGF-2, as indicated by improvement in the 6-

minute walk test (6-MWT).  Because the VGF-R receptor is thought to be up-regulated during 

ischemia, each subject will receive 3 infusions of VGF-2 (or placebo) during treadmill 

exercise (Days 1, 3, and 5, see protocol). 

 

Based on non-clinical data and experience gained in subjects with coronary artery disease 

(completed Phase I/II studies; ongoing Phase III study), DrugCo, Inc. has reported that VGF-

2’s main safety concerns are hypotension, proteinuria, hepatotoxicity, and anemia.  As has 

been reported with a number of heparin-binding growth factors, the hypotensive effect is 

thought to be mediated by NO-dependent vasodilatation; the mechanisms responsible for 

proteinuria, hepatotoxicity, and anemia are unknown.  Additional concerns regarding this 

polypeptide relate to its potential to cause exaggerated neovascularization (particularly retinal 

neovascularization) and stimulation of tumor development, although we are unaware of any 

cases of retinal neovascularization or tumor promotion in DrugCo’s coronary artery disease 
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development program.  In our PAD study, all subjects undergo retinal photography at baseline 

and Week 24; to date, there has been no evidence of retinal neovascularization in any subject.  

One subject experienced an adverse event for a new tumor, although it is very likely that this 

was a pre-existing condition (described in detail in this report).   

 

There has been concern regarding hepatotoxicity of VGF-2.  In a rat toxicology study, where 

rats were repeatedly exposed to high doses of VGF-2 (600 mg/kg X 21 days), there was 

evidence of acute, non-cholestatic liver injury.  On a per-weight basis, the planned exposure is 

140-fold less than this in our ongoing study (subjects are receiving only a single dose of VGF-

2, with 30 mg/kg the highest dose planned).  One subject in the 1 mg/kg X3 cohort developed 

elevated transaminases 4 weeks after receiving VGF-2.  Transaminases peaked at 7-times the 

upper limit of normal, with small increases in bilirubin and alkaline phosphatase.  The history 

was confounded, however, because the subject had been receiving concomitant drug “X,” 

which is well-known to be hepatotoxic.  Both drugs were discontinued, and liver function 

studies returned to normal after three months.  Although transaminase elevations with drug 

“X” are fairly common, the subject had been receiving drug “X” for three years and 

transaminases had been consistently normal.  In contrast, the temporal relationship between 

hepatic injury and VGF-2 administration is suggestive of a causal effect.  We have revised the 

protocol to exclude subjects with a history of hepatic disease, and now include more intensive 

monitoring of transaminases and bilirubin.  In the period of this DSUR, we also revised the 

Investigator’s Brochure and Informed Consent to include the potential for liver injury. 

 

We are not aware of any other new or potentially important safety issues during this reporting 

period. 

 

In light of the early stage of development of VGF-2 in PAD, the risks still seem acceptable 

when considered in light of the serious morbidity of PAD, and the potential of this therapy to 

foster the development of arterial collaterals and ameliorate symptoms.  By excluding 

potential subjects with cancer, retinal neovascularization, and a history of hepatic disease, and 

by carefully monitoring subjects for signs of toxicity, we believe the risks are well-managed. 
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1. Introduction 

This is the second Development Safety Update Report (DSUR) for Vasculogenesis Growth 

Factor-2 (VGF-2), covering the period from April 17, 2010 to April 16, 2011.  Our IND went 

into effect on April 17, 2009, and this is the Development International Birth Date. 

 

VGF-2 is a biotechnology-derived product, an arteriogenic, heparin-binding 37-kD 

polypeptide growth factor belonging to the XYZ family of growth factors.  The product has 

been shown to accelerate collateral development in dog and pig models of coronary artery 

disease, and DrugCo is developing the product for the treatment of angina pectoris in patients 

with coronary artery disease (see letter of cross-reference to DrugCo, Inc. IND provided with 

our original IND submission).  The product is provided as a lyophilized powder (500 mg/vial) 

that is reconstituted in sterile water prior to intravenous infusion.  The product and diluent 

used in this study are provided to our institution by DrugCo, and are identical to the product 

being evaluated in studies in coronary artery disease. 

 

Our laboratory has developed evidence that VGF-2 accelerates development of collaterals in a 

rabbit hindlimb model of PAD, where we demonstrated enhanced limb collateral perfusion 

(using fluorescent microspheres), flow (laser doppler), vascular development 

(bromodeoxyuridine labeling), blood pressure, and limb survival (Writer FL, et. al., J Adv 

Med. 2008; 23:632).  See the Investigator’s Brochure (latest version [revision 2] submitted in 

IND amendment 0012) for further details.   

 

The objective of the clinical study “SAVY” is to evaluate the safety, tolerability, and 

pharmacokinetics of VGF-2 in patients with PAD and intermittent claudication, and to obtain 

preliminary evidence of biological activity (increased exercise capacity). 

 

The scope of this DSUR is our Phase II trial of VGF-2 in subjects with PAD.  We have 

provided a copy of this report to the manufacturer and supplier of VGF-2, DrugCo, Inc. 
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2. Worldwide Marketing Authorization Status 

To our knowledge, VGF-2 is not authorised for sale in any country at this time. 

3. Actions Taken in the Reporting Period for Safety Reasons 

a. elevated transaminases 

Subject 111 was noted to have elevated hepatic enzymes on his Day 28 visit (December 23, 

2010; see details under 7.2.b, below).  Our Data Monitoring Committee (DMC) considered 

this event at their January 15, 2011 meeting.  In light of this adverse event, and DrugCo’s 

demonstration of hepatic injury associated with repeated, high doses of VGF-2 in a pre-

clinical study, we revised the protocol as follows: 

 

Serology for hepatitis will now be included in the screening laboratory evaluation, and the 

following subjects will be excluded from study participation:  

 

1. prior history of hepatitis; 

2. transaminases above upper limit of normal for local laboratory: aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), or gamma glutamyl 

transpeptidase (GGTP); 

3. positive serology for hepatitis A, B, or C. 

 

In the original protocol, subjects were to have hepatic function studies assessed at screening, 

and Weeks 2, 6, 12, 24, and 36 weeks.  In light of the adverse event in subject 111, subjects 

will undergo more frequent and more comprehensive assessment of hepatic function.  

Specifically, all subjects will undergo assessment of ALT, AST, GGTP, alkaline phosphatase, 

lactate dehydrogenase (LDH), and direct and indirect bilirubin at screening, and Weeks 1, 2, 

4, 6, 12, 18, 24, and 36. 

 

We have revised the section of the Consent Form under “risks of participation,” pages 5-6: 

 

(additions in underlined font, deletions in strike out font): 
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Page 5:  

“Your participation in this study entails some risk of liver damage.  In a study conducted by 

the drug’s manufacturer, doses of VGF-2 about 140-times higher than the highest dose you 

could receive as a participant in this study caused liver injury in a rat.  One patient in this 

study who received VGF-2 developed a liver problem 3 weeks after his dose.  It is not clear if 

the liver problem was directly related to VGF-2, another drug the patient was taking, or some 

other factor.  Although the VGF-2 dose you might receive is very low compared to the dose 

that caused liver problems in rats, there is a risk of liver problems with this drug.  We will 

check your blood for evidence of liver problems before you enter the study, and if your blood 

tests indicate that you have had a liver problem, you will not be enrolled in the study.  If you 

are eligible for the study and decide to participate in the study, we will re-test your blood for 

evidence of liver damage 1, 2, 4, 6, 12, 18, 24, and 36 weeks after you receive the drug (or 

placebo).” 

 

Page 6: 

“The total amount of blood required for the study will be about 10 ounces (300 mL)7 ounces 

(210 mL).” 

 

We have taken no other actions for safety reasons during the period of this DSUR, and have 

received no requests that place limitations on our study. 

4. Changes to Reference Safety Information  

The safety section of the Investigator’s Brochure (IB) is currently in revision, and will be 

submitted to the Agency by June 30, 2011. 

5. Inventory of Clinical Trials Ongoing and Completed during the Reporting Period 

This DSUR covers a single study: “Safety and Activity of VGF-2 in Peripheral ArterY 

Disease, SAVY”).  The primary objectives of this Phase II study are to assess the tolerability, 

safety, tolerability, and pharmacokinetics of VGF-2 in patients with PAD.  In addition, the 

study will evaluate the effects of VGF-2 on exercise capacity, as assessed by the six-minute 

walk test (6-MWT).  “SAVY” is being conducted at a single site (------- Hospital, ------ 

University, City, State).  The study is being conducted under U.S. IND 00000. 
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“SAVY” is a double-blind, placebo-controlled, serial, dose escalation study.  We plan to 

enroll 64 adult subjects (age 18 years) with symptomatic PAD over three years. 

  

Within each group of 16 subjects, three-quarters of the subjects (12) will be randomized to 

VGF-2, and one-quarter (4) to placebo.  Randomization is being carried out with a variable 

block size (4 or 8).  Each subject receives 30-minute intravenous infusions of VGF-2 (or 

placebo) during treadmill exercise on Days 1, 3, and 5.  Subjects will be monitored through 36 

weeks.  The study scheme is summarized below (with dosing on 3 separate days, the total 

dose is three-times the doses listed below):  

 

Group 1: VGF-2, 1 mg/kg, or placebo (n = 16; randomization 3:1) 

Group 2: VGF-2, 3 mg/kg, or placebo (n = 16; randomization 3:1) 

Group 3: VGF-2, 10 mg/kg, or placebo (n = 16; randomization 3:1) 

Group 4: VGF-2, 30 mg/kg, or placebo (n = 16; randomization 3:1) 

 

Study status:  The first visit for the first patient was September 21, 2009.  As of April 16, 

2011, 20 subjects have been enrolled (approximately 1 subject per month).  Enrollment was 

initially much slower than anticipated, but increased during the past 12 months after the hiring 

of a nurse practitioner to assist in recruitment.  The first dosing group has been completed (1 

mg/kg), and 4 subjects have been enrolled in the second dosing group (3 mg/kg).  

6. Estimated Cumulative Exposure  

6.1 Cumulative Subject Exposure in the Development Program 

The study remains blinded, and the numbers of subjects exposed are based on the 

randomization scheme: 
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Subject exposure through April 16, 2011: 

 

1 mg/kg  n = 12 

3 mg/kg  n = 2, 3, or 4 

10 mg/kg  n = 0 

30 mg/kg n = 0 

placebo  n = 4, 5, or 6 

 

Given that the trial remains blinded, we cannot provide demographic data by treatment group.  

For the study as a whole, 70% of subjects are male, and 55% of subjects are age 65 and older.  

Eighty percent (80%) of subjects are Caucasian, 15% are of African ancestry, and 5% are 

Asian. 

6.2 Patient Exposure from Marketing Experience 

Not applicable. 

7. Data in Line Listings and Summary Tabulations 

7.1 Reference Information 

We used the Medical Dictionary for Regulatory Activities (MedDRA) version 13.1 for the 

coding of adverse events.  The Investigator’s Brochure in effect at the beginning of this 

reporting period (version 2) served as the reference document for determination of 

“expectedness” for all adverse events.  Relevant safety data are presented using interval line 

listings and cumulative summary tabulations in Appendices 5 and 6, respectively.  The 4 

serious adverse events in this reporting period are presented here as narratives.   

7.2 Line Listings of Serious Adverse Reactions (SARs) during the Reporting  

 Period 

a. Subject 103 is a 67 year-old female who presented to the emergency room on March 

16, 2009 (26 days after treatment with VGF-2, 3 mg/kg, or placebo) with acute ischemia of 
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the right lower extremity (critical limb ischemia).  She was admitted to _____ Hospital in 

City, State, and underwent angioplasty with a _____ stent, but subsequently required an 

above-the-knee amputation for refractory ischemia.  Ischemic complications are part of the 

natural history of PAD.  As agreed to previously with the FDA, these events are not being 

reported in expedited fashion.  Treatment assignment has not been unblinded for this subject. 

b. Subject 111 is a 69 year-old male who was noted to have elevated transaminases at his 

Day 28 visit (December 23, 2010).  His treatment assignment was unblinded, and it was 

determined that he had received a total dose of 255 mg VGF-2 (1 mg/kg X3) on November 

24, 26, and 28, 2010.  Of note, the subject had been taking drug X for dyslipidemia for 22 

months, which is known to be hepatotoxic.  Drug X was discontinued on December 23, 2010.  

Liver ultrasound was non-diagnostic; liver biopsy was considered, but the patient refused.  

Transaminases peaked at 7-times the upper limit of normal on January 12, 2011 and decreased 

thereafter.  Bilirubin and alkaline phosphatase were slightly increased; prothrombin time was 

normal.  Serology studies for viral etiologies were negative.  The subject was seen in 

consultation by the Liver Service.  Although they noted that drug X provided a plausible 

etiology for the transaminase elevations, they opined that it does not typically cause 

transaminase elevations of this magnitude, and that it usually causes toxicity early, whereas 

subject 111 had been using drug X for approximately two years without problems.  In light of 

the magnitude of the transaminase elevations, the negative serology for infectious causes of 

hepatitis, and the temporal association between transaminase elevation and VGF-2 

administration, the Liver Service thought that VGF-2 may have been causally related to the 

transaminase elevations in this subject.  By Month 4 (March 24, 2011), all liver function tests 

had returned to normal.  Given the potential hepatotoxicity of drug X, it was not re-started; but 

the patient was switched to drug “A” for management of his dyslipidemia.  None of the other 

subjects in the study have experienced transaminase elevations. 

c. Subject 105 is a 64 year-old male who experienced transient unilateral visual loss 

(O.S.) on October 31, 2010, 5 months after receiving VGF-2, 1 mg/kg IV X 3 (total dose = 

231 mg).  (Treatment allocation for this subject was unblinded.)  The subject was evaluated by 

his ophthalmologist in City, State, and he was found to have central retinal artery occlusion.  

This was thought to be embolic in origin, as the patient has a history of paroxysmal atrial 
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fibrillation and non-compliance with warfarin.  An echocardiogram showed a small left atrial 

thrombus, and anticoagulation was re-instituted.  His visual loss had resolved as of the Week 

26 visit, and his retinal examination was reported to be similar to baseline. 

d. Subject 121 is a 62 year-old male who was recently diagnosed with metastatic prostate 

cancer.  He received VGF-2, 1 mg/kg IV X 3 or matching placebo on November 17, 19, and 

21, 2010, and sought evaluation for a number of complaints consistent with urinary 

obstruction in early April, 2011 (~4.5 months after receipt of test drug).  His Prostatic Specific 

Antigen (PSA) was found to be 402 ng/mL (upper limit of normal = 4.0 ng/mL), and a 

technetium-99m MDP bone scan demonstrated numerous intense foci of increased activity 

throughout the shoulder girdle, spine, and pelvis, consistent with metastatic disease.  A 

prostatic biopsy was obtained on April 13, 2011, and an expedited IND safety report was 

submitted for this serious adverse event.  As of the cutoff date for this DSUR, the pathology 

was unknown, but the neoplasm was assumed to be malignant based on the positive bone scan 

and the markedly elevated PSA.  In retrospect, the subject had been having symptoms of 

urinary retention for a number of months prior to enrollment.  In July, 2010 (4 months prior to 

enrollment), he was found to have an irregular prostate by his internist, who recommended 

further evaluation; however, the patient refused a workup at that time because of issues with 

his health insurance coverage.  In retrospect, this tumor was likely pre-existing, but a role for 

the test drug can not be ruled out.  As of the cut-off date for the DSUR, the treatment code for 

this subject has not been unblinded. 

7.3 Cumulative Summary Tabulations of Serious Adverse Events  

All of the SAEs reported in the study are summarized in Section 7.2, with the exception of an 

SAE for hypotension that occurred in subject 102 during infusion of the initial dose of VGF-2 

on October 29, 2009.  This was fully described in the previous DSUR.  Because VGF-2 is 

known to cause hypotension (based on non-clinical studies) and because this effect is 

described in the Investigator’s Brochure and Consent Form, no additional actions were taken 

on the basis of this SAE.   

Appendix 6 presents a cumulative table of the number of serious adverse events (SAEs) that 

have been reported during the development program, organized by SOC.  The table presents 

SAE counts under the following column headings: VGF-2, Placebo, and code unbroken. 
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8. Significant Findings from Clinical Trials during the Reporting Period 

8.1 Completed Clinical Trials 

Not applicable.  SAVY is the only trial in this IND, and the only study covered by this DSUR, 

and it is ongoing. 

8.2 Ongoing Clinical Trials 

A DMC monitors study safety data for each cohort once the Day 28 data are received.  After 

analyses of unblinded safety data from the 1 mg/kg cohort, they recommended continuation of 

the study without alteration. 

 

A concern that came to light during this reporting period is hepatotoxicity, based on the 

adverse event in subject 111.  The event is described fully in Section 7.2.b., and in the 

Summary of Important Risks, Section 19.4. 

8.3 Long-Term Follow-up 

Not applicable.  At present, patients completing SAVY are not subject to long-term follow up. 

8.4 Other Therapeutic Use of Investigational Drug 

Not applicable.  No expanded access or compassionate use programmes exist for VGF-2. 

8.5    New Safety Data Related to Combination Therapies 

Not applicable, as VGF-2 is a monotherapy. 

9. Safety Findings from Non-interventional Studies 

VGF-2 is not marketed in any country, and no observational or epidemiological studies have 

been initiated. 

10. Other Clinical Trial/Study Safety Information 

Not applicable.  

11. Safety Findings from Marketing Experience 
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VGF-2 is not approved for marketing in any country. 

12. Non-clinical Data 

Data from EXP-05, a recently completed 6-month rabbit study, are presently undergoing 

analysis.  Rabbits (n=24) were subjected to unilateral femoral artery ligation and randomized 

1:1 to receive VGF-2, 10 mg/kg intravenously, X3, or saline vehicle, as in prior studies.  

Whereas our previous studies assessed the effect of VGF-2 on collateral function at 3 weeks, 

EXP-05 was extended to 6 months, to assess the long term effect of VGF-2.  Moreover, we 

obtained microsphere limb perfusion data at serial time points (baseline; and weeks 1, 2, 4, 12, 

and 24) to determine whether limb collateral function is maintained (or regresses) after 

withdrawal of VGF-2.  We obtained a number of common clinical laboratory tests from the 

rabbits, and these data are currently under analysis. 

13. Literature 

VGF-2 was shown to reduce infarct size and improve left ventricular function in a canine 

model of acute coronary occlusion (Scientist XY, et. al., Southeastern J Exp Med. 2011; 

142:98).  There were no important safety issues described in the paper, although the focus of 

the study was biological activity, and not toxicology. 

 

An abstract of our rabbit limb perfusion study (EXP-05, described briefly in Section 12) was 

accepted for a poster presentation at the 27th Annual Scientific Sessions of the _____ Society, 

and the abstract is attached to this DSUR.   

14. Other DSURs 

DrugCo, Inc. submits a DSUR for VGF-2 for the stable angina/coronary artery disease patient 

population on an annual basis under US IND #00000.  

15. Lack of efficacy 

Not applicable.  Although PAD is a serious and life-threatening disease, subjects are permitted 

to receive approved therapies while participating in our study.  Efficacy of VGF-2 has yet to 

be demonstrated in the PAD population, and lack of efficacy is not an issue. 

16. Region-Specific Information 
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16.1 Cumulative Summary Tabulation of Serious Adverse Reactions 

Not applicable.  Not required by U.S. regulations. 

16.2  List of Subjects Who Died during the Reporting Period 

None. 

16.3 Subjects who Dropped Out in Association with any Adverse Event in the 

Reporting Period 

All subjects enrolled thus far have received their planned 3 doses of study medication on Days 

1, 3, and 5.  Subject 106 dropped out of the study after the Day 28 visit, because of difficulties 

in arranging transportation to our site.  Although the subject did experience a number of non-

serious adverse events (headache, myalgias, and nausea, reported 15 days after receiving the 

initial dose), these were not claimed to factor into the subject’s decision to drop out of the 

study. 

16.4 Significant Phase I Protocol Modifications 

All modifications to the Phase I protocol have been previously reported. 

16.5 Significant Manufacturing Changes 

Not applicable.  The product is manufactured by DrugCo., Inc. 

16.6 Description of the General Investigation Plan for the Coming Year  

We plan to continue enrollment in SAVY.  To date, we have enrolled 20 of 64 planned 

subjects.  We hope to be able to increase enrollment to approximately 3 subjects per month, 

and our goal is to have the trial fully enrolled by mid-2012. 

16.7 Log of Outstanding Business with Respect to the US IND 

None. 

17. Late-Breaking Information 

Subsequent to the data lock point of this DSUR, we received the pathology report on subject 

121 (prostatic cancer, see 7.2.d), indicating prostatic cancer with a Gleason score of 7.  

Though staging data were incomplete, we made a decision to unblind the treatment 
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assignment, and learned that the subject had received placebo.  Although the subject had not 

received VGF-2, this case caused a great deal of consternation, and this was discussed 

extensively with the DMC, and with our colleagues in our oncology department.  In 

retrospect, this subject had evidence of cancer prior to study entry.  Given the theoretical 

potential of this angiogenic peptide to stimulate tumour development, we recognized that the 

development of even a single case of cancer in a VGF-2-treated subject in this relatively small 

study could importantly impact the study in a negative way.   Moreover, because PAD is a 

disease of the elderly, and because the vast majority of PAD subjects have a significant 

history of tobacco use, the development of cancer should be expected in our study.  In light of 

these considerations, we made a decision to require cancer screening for all subjects enrolled 

in SAVY, per American Cancer Society recommendations.  We are currently working on a 

protocol revision to require negative cancer screening studies as a criterion for enrollment.  

Our goal is to reduce the probability of enrolling subjects with pre-existing cancer. 

18. Overall Safety Assessment 

The main changes to the overall safety assessment during this reporting period are greater 

concern regarding hepatotoxicity and the theoretical concern of a role for VGF-2 in tumor 

stimulation.   

 

Since the initial DSUR, the most concerning safety finding was a subject who developed 

transaminase elevations (7-times the upper limit of normal), 4 weeks after receiving VGF-2, 1 

mg/kg X3.  There were only minor changes in alkaline phosphatase and bilirubin; the 

transaminase elevations resolved completely, without symptoms or complications.  High 

doses of VGF-2 have been associated with acute hepatocellular toxicity in rats; therefore, 

VGF-2 was considered to be potentially hepatotoxic when the clinical study was initiated.  

Although the clinical case was confounded by concomitant use of the lipid-lowering drug “X” 

which is well-known to be hepatotoxic, the temporal relationship between VGF-2 

administration and the development of hepatic injury suggested a causal role for VGF-2.  The 

protocol has been revised to exclude subjects with a history of hepatic disease or positive 

serology for hepatitis, and transaminases and bilirubin will now be monitored more 
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intensively throughout the study.  The Investigator’s Brochure and Informed Consent have 

been revised to include a brief description of the clinical case of liver injury.    

 

A subject who had received placebo developed metastatic prostate carcinoma while on study.  

This was likely a pre-existing condition, and served mostly to underscore the concern 

regarding VGF-2’s potential role in tumor stimulation.  As a result of this experience, we have 

decided to implement a protocol amendment requiring cancer screening studies as a 

prerequisite for study enrollment.  (Patients may enter the study with documentation of 

negative cancer screening studies obtained within one year of study entry, or may obtain 

cancer screening studies at our Institution.)  Hopefully, these measures will prevent at least 

some subjects with pre-existing tumors from enrolling in the study. 

18.1 Evaluation of the Risks 

Overall, VGF-2 has been well-tolerated.  The main safety concerns identified by the 

manufacturer, acute hypotension, proteinuria, and anemia, have yet to be observed in our 

study.  Perhaps this is because these toxicities appear to be dose-related (primarily at doses 

>10 mg/kg X 5), and the highest dose administered in our study to date has been 3 mg/kg X3.  

Other concerns regarding this angiogenic peptide relate to its pro-angiogenic effects (here the 

theoretical concerns are retinal neovascularization and tumor stimulation) and hepatotoxicity. 

 

 Retinal neovascularization:  To date, we have obtained baseline and follow-up ocular 

photography on all subjects in SAVY, and there has been no evidence of retinal 

neovascularization in any subject.   

 Tumor stimulation:  There was a serious adverse event for metastatic prostate carcinoma; 

however, the subject had received placebo.  As noted above, we are taking steps to reduce 

the chance of enrolling subjects with preexisting tumors (through implementation of 

cancer screening, see above).  Stimulation of tumor development remains a theoretical 

concern, and it is included in the Informed Consent.  



  FICTIONAL DOCUMENT, FOR DISCUSSION PURPOSES ONLY 
 
 
 

  Page 18 of 24 

 Hepatotoxicity:  The risk of hepatotoxicity has been highlighted above, and is described in 

detail in this report.  We have revised the protocol to exclude subjects with a history of 

hepatic disease or positive hepatitis serology, and implemented more frequent monitoring 

of hepatic enzymes. 

 

There were no deaths in this reporting period, and no dropouts related to adverse events. 

 

Other serious adverse events were considered by the DMC to be unrelated to VGF-2.  These 

included a subject who developed critical limb ischemia 26 days after receiving VGF-2 or 

placebo, where the event was considered to be consistent with the natural history of the 

underlying PAD.  Another subject developed embolic central retinal artery occlusion, 5 

months after receiving VGF-2.  He had a background of paroxysmal atrial fibrillation, had 

been non-compliant with his prescribed warfarin therapy, and was found to have an embolic 

source (a left atrial thrombus).  The DMC did not attribute the event to the VGF-2. 

18.2 Benefit-risk Considerations  

At the present stage of development, the risk of VGF-2 seems acceptable in light of its 

potential benefit (amelioration of PAD).  With this DSUR, there is stronger evidence of a risk 

of hepatic injury, and we have made appropriate changes in the protocol and informed 

consent, as noted in this report.  By excluding subjects with a history of hepatic disease, and 

monitoring transaminases more frequently, we hope to detect hepatic transaminase elevations 

at an earlier stage, and diminish risk.  These risks should be considered in light of the 

significant morbidity of PAD and VGF-2’s potential to ameliorate claudication, improve 

function, and enhance limb salvage. 

19. Summary of Important Risks  

19.1 Proteinuria. VGF-2 has been associated with mild proteinuria in DrugCo’s Phase I/II 

studies in subjects with coronary artery disease.  To date, neither new nor worsened 

proteinuria have been observed in our PAD subject population.  Subjects are monitored with 

24-hour urinary protein excretion at baseline, weeks 2 and 24.  
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19.2 Hypotension. Acute hypotension was observed in 9% of subjects in DrugCo’s 

completed coronary artery disease studies.  Decreases in blood pressure were self-limited and 

dose-related, and affected by the rate of VGF-2 infusion.  We have observed only mild, 

transient hypotension in SAVY, likely because our VGF-2 dose and infusion rate are much 

less than in DrugCo’s coronary artery disease study.  (The infusion rate in our PAD study is 

only 20% of the rate being used in DrugCo’s coronary artery disease studies.)  One subject 

developed transient orthostatic dizziness, and it is possible that hypotension may become more 

of an issue when we reach higher dosing cohorts.  

19.3 Anemia. Peptide growth factors related to VGF-2 have been noted to cause mild 

anemia, with direct bone marrow toxicity the putative mechanism.  A few subjects in SAVY 

(2 subjects in the VGF-2 group and 1 in the placebo group) have experienced mild decreases 

in hemoglobin, with normal RBC morphology and decreased reticulocyte counts.  Of note, 

these subjects undergo numerous phlebotomies for clinical laboratory tests, which make the 

changes difficult to interpret.  We plan to continue monitoring for anemia, and will investigate 

any cases. 

19.4 Hepatic toxicity. In a rat toxicology study, where rats were exposed to high doses of 

VGF-2, there was evidence of acute hepatocellular injury.  On a per-weight basis, the highest 

planned exposure in our study (30 mg/kg X3) is 140-fold less than the no-effect dose in rats.  

One subject in the 1 mg/kg X3 cohort developed acute liver injury, 4 weeks after receiving 

VGF-2.  Transaminases peaked at 7-times the upper limit of normal, with small increases in 

bilirubin and alkaline phosphatase.  The history was confounded, however, because the 

subject had been receiving the concomitant lipid lowering drug “X,” which is well-known to 

be hepatotoxic.  Both drugs were discontinued, and transaminases returned to normal after 3 

months.  The temporal relationship between hepatic injury and VGF-2 administration is 

suggestive of a causal effect; therefore, we have revised the protocol to exclude subjects with 

a history of hepatic disease, and now include more intensive monitoring of transaminases and 

bilirubin.  In the period of this DSUR, we also revised the Investigator’s Brochure and 

Informed Consent to include the potential for liver injury. 

20. Conclusions 
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The risks remain fairly consistent with the experience described in our previous DSUR, and 

we conclude that the information obtained in this reporting period justifies continuation of the 

study, with the modifications noted in this DSUR. 

 

Appendices to the DSUR 

 

1 Investigator’s Brochure (if required): Not applicable 

2 Cumulative Table of Important Regulatory Advice: Not applicable 

3 Status of Ongoing and Completed Clinical Trials:  

 

 
 
4 Cumulative Summary Tabulations of Demographic Data: 

 
Table 1 Estimated cumulative subject exposure to VGF-2 by age and gender: 
 

 Number of subjects 

Age (yr) Male Female Total 

40 – 50 1 0 1 

51 – 60 4 1 5 

61 – 70 7 2 9 

71 – 80  2 3 5 

>80 0 0 0 

Total 14 6 20 

 

Study 
 

Phase Country Study Title Study 
design 
 

Dosing regimen  Study population FVFP* Planned 
enrollment 

Subject 
exposure** 

SAVY 
 
 

II USA Safety and 
Activity of 
VGF-2 in 
PAD 

Randomized, 
double-blind, 
placebo- 
controlled, 
serial dose 
escalation 

1, 3, 10, or 30 
mg/kg X 3; or 
placebo X 3 
(Days 1, 3, and 
5), by IV 
infusion 

Age >40, PAD 
with intermittent 
claudication, 
ankle-brachial 
index <0.8 

9/21/09 64 12 subjects 
exposed to 1 
mg/kg X 3; 
up to 4 
subjects 
exposed to 3 
mg/kg X 3 
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Table 2 Estimated cumulative subject exposure to VGF-2 by ethnic origin:   

Ethnic origin Number of subjects 

Caucasian 18 

Black 1 

Oriental 1 

Other 0 

Total 20 
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5 Line Listings of Serious Adverse Reactions (SARs): 
 

 

 

Study/ 
Subject 
# 

Country 
Gender 
Age 

Serious 
ADR(s) 

Outcome Time to 
Onset 

Suspect 
Drug 

Daily dose 
Route 
Formulation 

Dates of 
Treatment 

Comments 

SAVY 
102 

US 
Male 
58 

hypotension resolved 12 
minutes 

VGF-2 1 mg/kg X3 
(intravenous) 

10/29/09, 
11/1/09, 
11/3/09 

58 year-old male, became 
hypotensive (88/52) during VGF-2 
infusion while on treadmill.  The 
subject had mild dizziness, without 
pre-syncope or syncope.  He 
responded to decreasing the drug 
infusion rate, saline, and leaving the 
treadmill to assume the 
Trendelenburg position.  He was 
treated on days 3 and 5 without 
hypotension.  Dehydration on Day 1 
may have contributed to the 
hypotension.  

SAVY 
103 

US 
Female 
67 

critical 
ischemia, right 
lower 
extremity 

sequelae 26 days blinded 3 mg/kg X3 
or placebo 
(intravenous) 

3/16/11, 
3/18/11, 
3/20/11 

67 year-old female presented with 
critical limb ischemia of the right 
lower extremity.  She was admitted 
to _____ Hospital in City, State, 
underwent angioplasty with a _____ 
stent, but subsequently required an 
above-the-knee amputation for 
refractory ischemia.   

SAVY 
111 

US 
Male 
69 

Elevated 
hepatic 
transaminases 

resolved 28 days VGF-2 1 mg/kg X3 
(intravenous) 

11/24/10, 
11/26/10, 
11/28/10 

69 year-old male developed elevated 
transaminases at Day 28.  He had 
been taking Drug X for 22 months.  
Drug X was discontinued.  Liver 
ultrasound was non-diagnostic; liver 
biopsy refused.  Transaminases 
peaked at 7-times the upper limit of 
normal at 8 weeks and declined 
thereafter.  Serology studies for viral 
etiologies were negative.   

SAVY 
105 

US 
Male 
64 

transient 
unilateral 
visual loss 
(O.S.); central 
retinal artery 
occlusion; 
atrial 
fibrillation 
(AF) 

resolved 5 
months 

VGF-2 1 mg/kg X3 
(intravenous) 

6/23/10, 
6/25/10, 
6/27/10 

64 year-old male with transient 
unilateral visual loss (O.S.) He was 
found to have central retinal artery 
occlusion, thought to be embolic in 
origin, associated with AF.  The 
patient had known paroxysmal AF 
and non-compliance with warfarin.  
Echocardiogram showed a small left 
atrial thrombus.  Anticoagulation 
was re-instituted, and visual loss 
resolved within 4 weeks.  Final 
retinal examination unchanged from 
baseline. 

SAVY 
121 

US 
Male 
62 

metastatic 
prostate cancer 

ongoing 5 
months 

blinded 3 mg/kg X3 
or placebo 
(intravenous) 

11/17/10, 
11/19/10, 
11/21/10 

Developed urinary obstruction ~4.5 
months after test drug; PSA >400; 
bone scan C/W metastatic disease.  
Prostate biopsy pending.  In 
retrospect, prostatism and an 
abnormal prostate examination 
predated enrollment. 
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6 Cumulative Summary Tabulation of Serious Adverse Events (SAEs): 

 

 System Organ Class    

     Preferred term 
       

VGF-2 placebo Code 
unbroken 

Cardiac disorders 1 0 0 

     Atrial fibrillation 1 0 0 

Vascular disorders 1 0 1 

     Right lower extremity ischemia, requiring 
     PTA, stent, amputation 

0 0 1 

     Hypotension 1 0 0 

Investigations 1 0 0 

     Elevated alanine transaminase 1 0 0 

Neoplasms, benign, malignant, and 
unspecified 

0 0 1 

     Prostate cancer 0 0 1 

Eye Disorders 1 0 0 

     Decreased visual acuity, central retinal 
      artery occlusion, left eye  

1 0 0 
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7 Scientific Abstracts 

See attached. 

 

Regional Appendices (as required by regional regulatory authority): 

 

1 Cumulative summary tabulation of serious adverse reactions 

Not applicable. 

2 List of subjects who died during the reporting period; 

None. 

3 List of subjects who dropped out of studies during the reporting period; 

No subjects dropped out in relation to an adverse event. 

4 Significant Phase I protocol modifications; 

Not applicable. 

5 Significant manufacturing changes  

Not applicable. 
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STRUCTURE AND CONTENT OF CLINICAL STUDY REPORTS 

INTRODUCTION TO THE GUIDELINE 

 

The objective of this guideline is to allow the compilation of a single core clinical study 
report acceptable to all regulatory authorities of the ICH regions.  The regulatory 
authority specific additions will consist of modules to be considered as appendices, 
available upon request according to regional regulatory requirements. 

The clinical study report described in this guideline is an "integrated" full report of an 
individual study of any therapeutic, prophylactic or diagnostic agent (referred to 
herein as drug or treatment) conducted in patients, in which the clinical and 
statistical description, presentations, and analyses are integrated into a single report, 
incorporating tables and figures into the main text of the report, or at the end of the 
text, and with appendices containing the protocol, sample case report forms, 
investigator related information, information related to the test drugs/investigational 
products including active control/comparators, technical statistical documentation, 
related publications, patient data listings, and technical statistical details such as 
derivations, computations, analyses, and computer output etc.  The integrated full 
report of a study should not be derived by simply joining a separate clinical and 
statistical report.  Although this guideline is mainly aimed at efficacy and safety 
trials, the basic principles and structure described can be applied to other kinds of 
trials, such as clinical pharmacology studies.  Depending on the nature and 
importance of such studies, a less detailed report might be appropriate. 

The guideline is intended to assist sponsors in the development of a report that is 
complete, free from ambiguity, well organised and easy to review.  The report should 
provide a clear explanation of how the critical design features of the study were 
chosen and enough information on the plan, methods and conduct of the study so that 
there is no ambiguity in how the study was carried out.  The report with its 
appendices should also provide enough individual patient data, including the 
demographic and baseline data, and details of analytical methods, to allow replication 
of the critical analyses when authorities wish to do so.  It is also particularly 
important that all analyses, tables, and figures carry, in text or as part of the table, 
clear identification of the set of patients from which they were generated. 

Depending on the regulatory authority's review policy, abbreviated reports using 
summarised data or with some sections deleted, may be acceptable for uncontrolled 
studies or other studies not designed to establish efficacy (but a controlled safety 
study should be reported in full), for seriously flawed or aborted studies, or for 
controlled studies that examine conditions clearly unrelated to those for which a claim 
is made.  However, a full description of safety aspects should be included in these 
cases.  If an abbreviated report is submitted, there should be enough detail of design 
and results to allow the regulatory authority to determine whether a full report is 
needed.  If there is any question regarding whether the reports are needed, it may be 
useful to consult the regulatory authority. 

In presenting the detailed description of how the study was carried out, it may be 
possible simply to restate the description in the initial protocol.  Often, however, it is 
possible to present the methodology of the study more concisely in a separate 
document.  In each section describing the design and conduct of the study, it is 
particularly important to clarify features of the study that are not well-described in 
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the protocol and identify ways in which the study as conducted differed from the 
protocol, and to discuss the statistical methods and analyses used to account for these 
deviations from the planned protocol. 

The full integrated report of the individual study should include the most detailed 
discussion of individual adverse events or laboratory abnormalities, but these should 
usually be reexamined as part of an overall safety analysis of all available data in any 
application.   

The report should describe demographic and other potentially predictive 
characteristics of the study population and, where the study is large enough to permit 
this, present data for demographic (e.g., age, sex, race, weight) and other (e.g., renal 
or hepatic function) subgroups so that possible differences in efficacy or safety can be 
identified.  Usually, however, subgroup responses should be examined in the larger 
database used in the overall analysis. 

The data listings requested as part of the report (usually in an appendix) are those 
needed to support critical analyses.  Data listings that are part of the report should be 
readily usable by the reviewer.  Thus, although it may be desirable to include many 
variables in a single listing to limit size, this should not be at the expense of clarity.  
An excess of data should not be allowed to lead to overuse of symbols instead of words 
or easily understood abbreviations or to too small displays etc.  In this case, it is 
preferable to produce several listings. 

Data should be presented in the report at different levels of detail: overall summary 
figures and tables for important demographic, efficacy and safety variables may be 
placed in the text to illustrate important points; other summary figures, tables and 
listings for demographic, efficacy and safety variables should be provided in section 
14; individual patient data for specified groups of patients should be provided as 
listings in Appendix 16.2; and all individual patient data (archival listings requested 
only in the US) should be provided in Appendix 16.4. 

In any table, figure or data listing, estimated or derived values, if used, should be 
identified in a conspicuous fashion.  Detailed explanations should be provided as to 
how such values were estimated or derived and what underlying assumptions were 
made. 

The guidance provided below is detailed and is intended to notify the applicant of 
virtually all of the information that should routinely be provided so that post-
submission requests for further data clarification and analyses can be reduced as 
much as possible.  Nonetheless, specific requirements for data presentation and/ or 
analysis may depend on specific situations, may evolve over time, may vary from drug 
class to drug class, may differ among regions and cannot be described in general 
terms; it is therefore important to refer to specific clinical guidelines and to discuss 
data presentation and analyses with the reviewing authority, whenever possible.  
Detailed written guidance on statistical approaches is available from some 
authorities. 

Each report should consider all of the topics described (unless clearly not relevant) 
although the specific sequence and grouping of topics may be changed if alternatives 
are more logical for a particular study.  Some data in the appendices are specific 
requirements of individual regulatory authorities and should be submitted as 
appropriate.  The numbering should then be adapted accordingly. 
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In the case of very large trials, some of the provisions of this guideline may be 
impractical or inappropriate.  When planning and when reporting such trials, contact 
with regulatory authorities to discuss an appropriate report format is encouraged. 

The provisions of this guideline should be used in conjunction with other ICH 
guidelines. 

 

STRUCTURE AND CONTENT OF CLINICAL STUDY REPORTS 

1. TITLE PAGE 
The title page should contain the following information: 

− study title 
− name of test drug/ investigational product 
− indication studied 
− if not apparent from the title, a brief (1 to 2 sentences) description giving design 

(parallel, cross-over, blinding, randomised) comparison (placebo, active, 
dose/response), duration, dose, and patient population 

− name of the sponsor 
− protocol identification (code or number) 
− development phase of study 
− study initiation date (first patient enrolled, or any other verifiable definition) 
− date of early study termination, if any  
− study completion date (last patient completed) 
− name and affiliation of principal or coordinating investigator(s) or sponsor’s 

responsible medical officer 
− name of company/sponsor signatory (the person responsible for the study report 

within the company/sponsor.  The name, telephone number and fax number of 
the company/sponsor contact persons for questions arising during review of the 
study report should be indicated on this page or in the letter of application.) 

− statement indicating whether the study was performed in compliance with Good 
Clinical Practices (GCP), including the archiving of essential documents 

− date of the report (identify any earlier reports from the same study by title and 
date). 

2. SYNOPSIS 
A brief synopsis (usually limited to 3 pages) that summarises the study should be 
provided (see Annex I of the guideline for an example of a synopsis format used in 
Europe).  The synopsis should include numerical data to illustrate results, not just 
text or p-values. 
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3. TABLE OF CONTENTS FOR THE INDIVIDUAL CLINICAL STUDY 
REPORT 

The table of contents should include: 

− the page number or other locating information of each section, including 
summary tables, figures and graphs; 

− a list and the locations of appendices, tabulations and any case report forms 
provided. 

4. LIST OF ABBREVIATIONS AND DEFINITION OF TERMS 
A list of the abbreviations, and lists and definitions of specialised or unusual terms or 
measurements units used in the report should be provided.  Abbreviated terms should 
be spelled out and the abbreviation indicated in parentheses at first appearance in the 
text. 

5. ETHICS 

5.1 INDEPENDENT ETHICS COMMITTEE (IEC) OR INSTITUTIONAL 
REVIEW BOARD (IRB) 

It should be confirmed that the study and any amendments were reviewed by an 
Independent Ethics Committee or Institutional Review Board.  A list of all IECs or 
IRBs consulted should be given in appendix 16.1.3 and, if required by the regulatory 
authority, the name of the committee Chair should be provided. 

5.2 ETHICAL CONDUCT OF THE STUDY 
It should be confirmed that the study was conducted in accordance with the ethical 
principles that have their origins in the Declaration of Helsinki. 

5.3 PATIENT INFORMATION AND CONSENT 
How and when informed consent was obtained in relation to patient enrolment, (e.g., 
at allocation, pre-screening) should be described. 

Representative written information for the patient (if any) and a sample patient 
consent form should be provided in appendix 16.1.3. 

6. INVESTIGATORS AND STUDY ADMINISTRATIVE STRUCTURE 
The administrative structure of the study (e.g., principal investigator, coordinating 
investigator, steering committee, administration, monitoring and evaluation 
committees, institutions, statistician, central laboratory facilities, contract research 
organisation (C.R.O.), clinical trial supply management) should be described briefly in 
the body of the report.   

There should be provided in appendix 16.1.4 a list of the investigators with their 
affiliations, their role in the study and their qualifications (curriculum vitae or 
equivalent).  A similar list for other persons whose participation materially affected 
the conduct of the study should also be provided in appendix 16.1.4.  In the case of 
large trials with many investigators the above requirements may be abbreviated to 
consist of general statements of qualifications for persons carrying out particular roles 
in the study with only the name, degree and institutional affiliation and roles of each 
investigator or other participant. 

The listing should include: 
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a) Investigators 
b) Any other person carrying out observations of primary or other major 

efficacy variables, such as a nurse, physician's assistant, clinical 
psychologist, clinical pharmacist, or house staff physician.  It is not 
necessary to include in this list a person with only an occasional role, e.g., 
an on-call physician who dealt with a possible adverse effect or a temporary 
substitute for any of the above 

c) The author(s) of the report, including the responsible biostatistician(s). 

Where signatures of the principal or coordinating investigators are required by 
regulatory authorities, these should be included in appendix 16.1.5 (see Annex II for a 
sample form).  Where these are not required, the signature of the sponsor’s 
responsible medical officer should be provided in appendix 16.1.5. 

7. INTRODUCTION 
The introduction should contain a brief statement (maximum: 1 page) placing the 
study in the context of the development of the test drug/investigational product, 
relating the critical features of the study (e.g., rationale and aims, target population, 
treatment, duration, primary endpoints) to that development.  Any guidelines that 
were followed in the development of the protocol or any other agreements/meetings 
between the sponsor/company and regulatory authorities that are relevant to the 
particular study, should be identified or described. 

8. STUDY OBJECTIVES 
A statement describing the overall purpose(s) of the study should be provided.   

9. INVESTIGATIONAL PLAN 

9.1 OVERALL STUDY DESIGN AND PLAN - DESCRIPTION 
The overall study plan and design (configuration) of the study (e.g., parallel, cross-
over) should be described briefly but clearly, using charts and diagrams as needed.  If 
other studies used a very similar protocol, it may be useful to note this and describe 
any important differences.  The actual protocol and any changes should be included as 
appendix 16.1.1 and a sample case report form (unique pages only; i.e., it is not 
necessary to include identical pages from forms for different evaluations or visits) as 
appendix 16.1.2.  If any of the information in this section comes from sources other 
than the protocol, these should be identified. 

The information provided should include: 
− treatments studied (specific drugs, doses and procedures); 
− patient population studied and the number of patients to be included; 
− level and method of blinding/masking (e.g., open, double-blind, single-blind, 

blinded evaluators and unblinded patients and/or investigators); 
− kind of control(s) (e.g., placebo, no treatment, active drug, dose-response, 

historical) and study configuration (parallel, cross-over); 
− method of assignment to treatment (randomisation, stratification); 
− sequence and duration of all study periods, including pre-randomisation and 

post-treatment periods, therapy withdrawal periods and single- and double-
blind treatment periods.  When patients are randomised should be specified.  
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It is usually helpful to display the design graphically with a flow chart which 
includes timing of assessments (see Annexes IIIa and IIIb for an example); 

− any safety, data monitoring or special steering or evaluation committees; 
− any interim analyses. 

9.2 DISCUSSION OF STUDY DESIGN, INCLUDING THE CHOICE OF 
CONTROL GROUPS 

The specific control chosen and the study design used should be discussed, as 
necessary.  Examples of design issues meriting discussion follow. 

Generally, the control (comparison) groups that are recognised are placebo concurrent 
control, no treatment concurrent control, active treatment concurrent control, dose 
comparison concurrent control, and historical control.  In addition to the type of 
control, other critical design features that may need discussion are use of a cross-over 
design and selection of patients with particular prior history, such as response or non-
response to a specific drug or member of a drug class.  If randomisation was not used, 
it is important to explain how other techniques, if any, guarded against systematic 
selection bias. 

Known or potential problems associated with the study design or control group 
chosen, should be discussed in light of the specific disease and therapies being 
studied.  For a crossover design, for example, there should be consideration, among 
other things, of the likelihood of spontaneous change in the disease and of carry-over 
effects of treatment during the study. 

If efficacy was to be demonstrated by showing equivalence, i.e., the absence of a 
specified degree of inferiority of the new treatment compared to an established 
treatment, problems associated with such study designs should be addressed.  
Specifically there should be provided a basis for considering the study capable of 
distinguishing active from inactive therapy.  Support may be provided by an analysis 
of previous studies similar to the present study with respect to important design 
characteristics (patient selection, study endpoints, duration, dose of active control, 
concomitant therapy etc.) showing a consistent ability to demonstrate superiority of 
the active control to placebo.  How to assess the ability of the present study to 
distinguish effective from ineffective therapy should also be discussed.  For example, 
it may be possible to identify a treatment response (based on past studies) that would 
clearly distinguish between the treated population and an untreated group.  Such a 
response could be the change of a measure from baseline or some other specified 
outcome like healing rate or survival rate.  Attainment of such a response would 
support the expectation that the study could have distinguished the active drug from 
an inactive drug.  There should also be a discussion of the degree of inferiority of the 
therapy (often referred to as the delta value) the study was intended to show was not 
exceeded. 

The limitations of historical controls are well known (difficulty of assuring 
comparability of treated groups, inability to blind investigators to treatment, change 
in therapy/disease, difference due to placebo effect etc.) and deserve particular 
attention.   

Other specific features of the design may also deserve discussion, including presence 
or absence of washout periods and the duration of the treatment period, especially for 
a chronic illness.  The rationale for dose and dose-interval selection should be 
explained, if it is not obvious.  For example, once daily dosing with a short half-life 
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drug whose effect is closely related in time to blood level is not usually effective; if the 
study design uses such dosing, this should be explained, e.g., by pointing to 
pharmacodynamic evidence that effect is prolonged compared to blood levels.  The 
procedures used to seek evidence of "escape" from drug effect at the end of the dose-
interval, such as measurements of effect just prior to dosing, should be described.  
Similarly, in a parallel design dose-response study, the choice of doses should be 
explained. 

9.3 SELECTION OF STUDY POPULATION 

9.3.1 Inclusion Criteria 
The patient population and the selection criteria used to enter the patients into the 
study should be described, and the suitability of the population for the purposes of the 
study discussed.  Specific diagnostic criteria used, as well as specific disease 
requirements (e.g., disease of a particular severity or duration, results of a particular 
test or rating scale(s) or physical examination, particular features of clinical history, 
such as failure or success on prior therapy, or other potential prognostic factors and 
any age, sex or ethnic factors) should be presented. 

Screening criteria and any additional criteria for randomisation or entry into the test 
drug/investigational product treatment part of the trial should be described.  If there 
is reason to believe that there were additional entry criteria, not defined in the 
protocol, the implications of these should be discussed.  For example, some 
investigators may have excluded, or entered into other studies, patients who were 
particularly ill or who had particular baseline characteristics.  

9.3.2 Exclusion Criteria 
The criteria for exclusion at entry into the study should be specified and the rationale 
(e.g., safety concerns, administrative reasons or lack of suitability for the trial) 
provided.  The impact of exclusions on the generalisability of the study should be 
discussed in section 13 of the study report, or in an overview of safety and efficacy. 

9.3.3 Removal of Patients from Therapy or Assessment 
The predetermined reasons for removing patients from therapy or assessment 
observation, if any, should be described, as should the nature and duration of 
any planned follow-up observations in those patients. 

9.4 TREATMENTS 

9.4.1 Treatments Administered 
The precise treatments or diagnostic agents to be administered in each arm of the 
study, and for each period of the study, should be described including route and mode 
of administration, dose and dosage schedule. 

9.4.2 Identity of Investigational Product(s) 
In the text of the report, a brief description of the test drug(s)/investigational 
product(s) (formulation, strength, batch number(s)) should be given.  If more than one 
batch of test drug/investigational product was used, patients receiving each batch 
should be identified in appendix 16.1.6. 
The source of placebos and active control/comparator product(s) should be provided.  
Any modification of comparator product(s) from their usual commercial state should 
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be noted, and the steps taken to assure that their bioavailability was unaltered should 
be described. 
For long-duration trials of investigational products with limited shelf-lives or 
incomplete stability data, the logistics of resupply of the materials should be 
described.  Any use of test materials past their expiry date should be noted, and 
patients receiving them identified.  If there were specific storage requirements, these 
should also be described. 

9.4.3 Method of Assigning Patients to Treatment Groups 
The specific methods used to assign patients to treatment groups, e.g., centralised 
allocation, allocation within sites, adaptive allocation (that is, assignment on the basis 
of earlier assignment or outcome) should be described in the text of the report, 
including any stratification or blocking procedures.  Any unusual features should be 
explained. 
A detailed description of the randomisation method, including how it was executed, 
should be given in appendix 16.1.7 with references cited if necessary.  A table 
exhibiting the randomisation codes, patient identifier, and treatment assigned should 
also be presented in the appendix.  For a multicentre study, the information should be 
given by centre.  The method of generating random numbers should be explained. 
For a historically controlled trial, it is important to explain how the particular control 
was selected and what other historical experiences were examined, if any, and how 
their results compared to the control used.   

9.4.4 Selection of Doses in the Study 
The doses or dose ranges used in the study should be given for all treatments and the 
basis for choosing them described (e.g., prior experience in humans, animal data). 

9.4.5 Selection and Timing of Dose for each Patient 
Procedures for selecting each patient's dose of test drug/investigational product and 
active control/comparator should be described.  These procedures can vary from 
simple random assignment to a selected fixed drug/dose regimen, to some specified 
titration procedure, to more elaborate response-determined selection procedures, e.g., 
where dose is titrated upward at intervals until intolerance or some specified 
endpoint is achieved.  Procedures for back-titration, if any, should also be described. 

The timing (time of day, interval) of dosing and the relation of dosing to meals should 
be described, and if it was not specified, this should be noted. 

Any specific instructions to patients about when or how to take the dose(s) should be 
described. 

9.4.6 Blinding 
A description of the specific procedures used to carry out blinding should be provided 
(e.g., how bottles were labelled, labels that reveal blind-breakage, sealed code 
list/envelopes, double dummy techniques), including the circumstances in which the 
blind would be broken for an individual or for all patients, e.g., for serious adverse 
events, the procedures used and who had access to patient codes.  If the study allowed 
for some investigators to remain unblinded (e.g., to allow them to adjust medication), 
the means of shielding other investigators should be explained.  Measures taken to 
ensure that test drug/investigational product and placebo were indistinguishable and 

8 



Structure and Content of Clinical Study Reports 

evidence that they were indistinguishable, should be described, as should the 
appearance, shape, smell, and taste of the test material.  Measures to prevent 
unblinding by laboratory measurements, if used, should be described.  If there was a 
data monitoring committee with access to unblinded data, procedures to ensure 
maintenance of overall study blinding should be described.  The procedure to 
maintain the blinding when interim analyses are performed should also be explained. 

If blinding was considered unnecessary to reduce bias for some or all of the 
observations, this should be explained; e.g., use of a random-zero sphygmomanometer 
eliminates possible observer bias in reading blood pressure and Holter tapes are often 
read by automated systems that are presumably immune to observer bias.  If blinding 
was considered desirable but not feasible, the reasons and implications should be 
discussed.  Sometimes blinding is attempted but is known to be imperfect because of 
obvious drug effects in at least some patients (dry mouth, bradycardia, fever, injection 
site reactions, changes in laboratory data).  Such problems or potential problems 
should be identified and if there were any attempts to assess the magnitude of the 
problem or manage it (e.g., by having some endpoint measurements carried out by 
people shielded from information that might reveal treatment assignment), they 
should be described. 

9.4.7 Prior and Concomitant Therapy 
Which drugs or procedures were allowed before and during the study, whether and 
how their use was recorded, and any other specific rules and procedures related to 
permitted or forbidden concomitant therapy should be described.  How allowed 
concomitant therapy might affect the outcome due either to drug-drug interaction or 
to direct effects on the study endpoints should be discussed, and how the independent 
effects of concomitant and study therapies could be ascertained should be explained. 

9.4.8 Treatment Compliance 
The measures taken to ensure and document treatment compliance should be 
described, e.g., drug accountability, diary cards, blood, urine or other body fluid drug 
level measurements, or medication event monitoring. 

9.5 EFFICACY AND SAFETY VARIABLES 

9.5.1 Efficacy and Safety Measurements Assessed and Flow Chart 
The specific efficacy and safety variables to be assessed and laboratory tests to be 
conducted, their schedule (days of study, time of day, relation to meals, and the timing 
of critical measures in relation to test drug administration, e.g., just prior to next 
dose, two hours after dose), the methods for measuring them, and the persons 
responsible for the measurements should be described.  If there were changes in 
personnel carrying out critical measurements, these should be reported. 

It is usually helpful to display graphically in a flow chart (see Annex III of the 
guideline) the frequency and timing of efficacy and safety measurements; visit 
numbers and times should be shown, or, alternatively, times alone can be used (visit 
numbers alone are more difficult to interpret).  Any specific instructions (e.g., 
guidance or use of a diary) to the patients should also be noted. 

Any definitions used to characterise outcome (e.g., criteria for determining occurrence 
of acute myocardial infarction, designation of the location of the infarction, 
characterisation of a stroke as thrombotic or haemorrhagic, distinction between TIA 
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and stroke, assignment of cause of death) should be explained in full.  Any techniques 
used to standardise or compare results of laboratory tests or other clinical 
measurements (e.g., ECG, chest X-ray) should also be described.  This is particularly 
important in multicentre studies. 

If anyone other than the investigator was responsible for evaluation of clinical 
outcomes (e.g., the sponsor or an external committee to review X-rays or ECG's or to 
determine whether the patient had a stroke, acute infarction, or sudden death) the 
person or group should be identified.  The procedures, including means of maintaining 
blindness, and centralising readings and measurements, should be described fully. 

The means of obtaining adverse event data should be described (volunteered, 
checklist, or, questioning), as should any specific rating scale(s) used and any 
specifically planned follow-up procedures for adverse events or any planned 
rechallenge procedure.   

Any rating of adverse events by the investigator, sponsor or external group, (e.g., 
rating by severity or, likelihood of drug causation) should be described.  The criteria 
for such ratings, if any, should be given and the parties responsible for the ratings 
should be clearly identified.   If efficacy or safety was to be assessed in terms of 
categorical ratings, numerical scores etc., the criteria used for point assignment (e.g., 
definitions of point scores) should be provided.  For multicentre studies, indicate how 
methods were standardised. 

9.5.2 Appropriateness of Measurements 
If any of the efficacy or safety assessments was not standard, i.e., widely used and 
generally recognised as reliable, accurate, and relevant (able to discriminate between 
effective and ineffective agents), its reliability, accuracy and relevance should be 
documented.  It may be helpful to describe alternatives considered but rejected. 

If a surrogate end point (a laboratory measurement or physical measurement or sign 
that is not a direct measure of clinical benefit) was used as a study end point, this 
should be justified e.g., by reference to clinical data, publications, guidelines or 
previous actions by regulatory authorities. 

9.5.3 Primary Efficacy Variable(s) 
The primary measurements and endpoints used to determine efficacy should be 
clearly specified.  Although the critical efficacy measurements may seem obvious, 
when there are multiple variables, or when variables are measured repeatedly, the 
protocol should identify the primary ones, with an explanation of why they were 
chosen, or designate the pattern of significant findings or other method of combining 
information that would be interpreted as supporting efficacy.  If the protocol did not 
identify the primary variables, the study report should explain how these critical 
variables were selected (e.g., by reference to publications, guidelines or previous 
actions by regulatory authorities) and when they were identified (i.e., before or after 
the study was completed and unblinded).  If an efficacy threshold was defined in the 
protocol, this should be described. 

9.5.4 Drug Concentration Measurements 
Any drug concentrations to be measured, and the sample collection times and periods 
in relation to the timing of drug administration, should be described.  Any relation of 
drug administration and sampling to ingestion of food, posture and the possible 
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effects of concomitant medication/alcohol/caffeine/nicotine should also be addressed.  
The biological sample measured the handling of samples and the method of 
measurement used should be described, referring to published and/or internal assay 
validation documentation for methodological details.  Where other factors are believed 
important in assessing pharmacokinetics (e.g., soluble circulating receptors, renal or 
hepatic function), the timing and plans to measure these factors should also be 
specified.   

9.6 DATA QUALITY ASSURANCE  
The quality assurance and quality control systems implemented to assure the quality 
of the data should be described in brief.  If none were used, this should be stated.  
Documentation of inter-laboratory standardisation methods and quality assurance 
procedures, if used, should be provided under appendix 16.1.10. 

Any steps taken at the investigation site or centrally to ensure the use of standard 
terminology and the collection of accurate, consistent, complete, and reliable data, 
such as training sessions, monitoring of investigators by sponsor personnel, 
instruction manuals, data verification, cross-checking, use of a central laboratory for 
certain tests, centralised ECG reading, or data audits, should be described.  It should 
be noted whether investigator meetings or other steps were taken to prepare 
investigators and standardise performance. 

If the sponsor used an independent internal or external auditing procedure, it should 
be mentioned here and described in appendix 16.1.8; and audit certificates, if 
available, should be provided in the same appendix. 

9.7 STATISTICAL METHODS PLANNED IN THE PROTOCOL AND 
DETERMINATION OF SAMPLE SIZE 

9.7.1 Statistical and Analytical Plans 
The statistical analyses planned in the protocol and any changes made before outcome 
results were available should be described.  In this section emphasis should be on 
which analyses, comparisons and statistical tests were planned, not on which ones 
were actually used.  If critical measurements were made more than once, the 
particular measurements (e.g., average of several measurements over the entire 
study, values at particular times, values only from study completers, or last on-
therapy value) planned as the basis for comparison of test drug/investigational 
product and control should be specified.  Similarly, if more than one analytical 
approach is plausible, e.g., changes from baseline response, slope analysis, life table 
analysis, the planned approach should be identified.  Also, whether the primary 
analysis is to include adjustment for covariates should be specified. 

If there were any planned reasons for excluding from analysis patients for whom data 
are available, these should be described.  If there were any subgroups whose results 
were to be examined separately, these should be identified.  If categorical responses 
(global scales, severity scores, responses of a certain size) were to be used in analysing 
responses, they should be clearly defined. 

Planned monitoring of the results of the study should be described.  If there was a 
data monitoring committee, either within or outside the sponsor's control, its 
composition and operating procedures should be described and procedures to maintain 
study blinding should be given.  The frequency and nature of any planned interim 
analysis, any specified circumstances in which the study would be terminated and any 
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statistical adjustments to be employed because of interim analyses should be 
described. 

9.7.2 Determination of Sample Size 
The planned sample size and the basis for it, such as statistical considerations or 
practical limitations, should be provided.  Methods for sample size calculation should 
be given together with their derivations or source of reference.  Estimates used in the 
calculations should be given and explanations provided as to how they were obtained.  
For a study intended to show a difference between treatments, the difference the 
study is designed to detect should be specified.  For a positive control study intended 
to show that a new therapy is at least as effective as the standard therapy, the sample 
size determination should specify the difference between treatments that would be 
considered unacceptably large and therefore the difference the study is designed to be 
able to exclude. 

9.8 CHANGES IN THE CONDUCT OF THE STUDY OR PLANNED 
ANALYSES 

Any change in the conduct of the study or planned analyses (e.g., dropping a 
treatment group, changing the entry criteria or drug dosages, adjusting the sample 
size etc.) instituted after the start of the study should be described.  The time(s) and 
reason(s) for the change(s), the procedure used to decide on the change(s), the 
person(s) or group(s) responsible for the change(s) and the nature and content of the 
data available (and to whom they were available) when the change was made should 
also be described, whether the change was documented as a formal protocol 
amendment or not (Personnel changes need not be included).  Any possible 
implications of the change(s) for the interpretation of the study should be discussed 
briefly in this section and more fully in other appropriate sections of the report.  In 
every section of the report, a clear distinction between conditions (procedures) 
planned in the protocol and amendments or additions should be made.  In general, 
changes in planned analyses made prior to breaking the blind have limited 
implications for study interpretation.  It is therefore particularly critical that the 
timing of changes relative to blind breaking and availability of outcome results be 
well characterised. 

10. STUDY PATIENTS 

10.1 DISPOSITION OF PATIENTS 
There should be a clear accounting of all patients who entered the study, using figures 
or tables in the text of the report.  The numbers of patients who were randomised, and 
who entered and completed each phase of the study, (or each week/month of the 
study) should be provided, as well as the reasons for all post-randomisation 
discontinuations, grouped by treatment and by major reason (lost to follow-up, 
adverse event, poor compliance etc.).  It may also be relevant to provide the number of 
patients screened for inclusion and a breakdown of the reasons for excluding patients 
during screening, if this could help clarify the appropriate patient population for 
eventual drug use.  A flow chart is often helpful (see Annexes IVa and IVb of the 
guideline for example).  Whether patients are followed for the duration of the study, 
even if drug is discontinued, should be made clear. 

In appendix 16.2.1, there should also be a listing of all patients discontinued from the 
study after enrolment, broken down by centre and treatment group, giving a patient 
identifier, the specific reason for discontinuation, the treatment (drug and dose), 

12 



Structure and Content of Clinical Study Reports 

cumulative dose, (where appropriate), and the duration of treatment before 
discontinuation.  Whether or not the blind for the patient was broken at the time of 
discontinuation should be noted.  It may also be useful to include other information, 
such as critical demographic data (e.g., age, sex, race), concomitant medication, and 
the major response variable(s) at termination.  See Annex V for an example of such a 
listing. 

10.2 PROTOCOL DEVIATIONS 
All important deviations related to study inclusion or exclusion criteria, conduct of the 
trial, patient management or patient assessment should be described.   

In the body of the text, protocol deviations should be appropriately summarised by 
centre and grouped into different categories, such as: 

− those who entered the study even though they did not satisfy the entry 
criteria; 

− those who developed withdrawal criteria during the study but were not 
withdrawn; 

− those who received the wrong treatment or incorrect dose; 
− those who received an excluded concomitant treatment. 

In appendix 16.2.2, individual patients with these protocol deviations should be listed, 
broken down by centre for multicentre studies. 

11. EFFICACY EVALUATION 

11.1 DATA SETS ANALYSED 
Exactly which patients were included in each efficacy analysis should be precisely 
defined, e.g., all patients receiving any test drugs/investigational products, all 
patients with any efficacy observation or with a certain minimum number of 
observations, only patients completing the trial, all patients with an observation 
during a particular time window, only patients with a specified degree of compliance 
etc.  It should be clear, if not defined in the study protocol, when, (relative to study 
unblinding), and how inclusion/exclusion criteria for the data sets analysed were 
developed.  Generally, even if the applicant's proposed primary analysis is based on a 
reduced subset of the patients with data, there should also be for any trial intended to 
establish efficacy an additional analysis using all randomised (or otherwise entered) 
patients with any on-treatment data. 

There should be a tabular listing of all patients, visits and observations excluded from 
the efficacy analysis provided in appendix 16.2.3 (see Annex VI of the guideline for an 
example). The reasons for exclusions should also be analysed for the whole treatment 
group over time (see Annex VII of the guideline for an example). 

11.2 DEMOGRAPHIC AND OTHER BASELINE CHARACTERISTICS 
Group data for the critical demographic and baseline characteristics of the patients, 
as well as other factors arising during the study that could affect response, should be 
presented in this section and comparability of the treatment groups for all relevant 
characteristics should be displayed by use of tables or graphs in section 14.1.  The 
data for the patient sample included in the "all patients with data" analysis should be 
given first.  This can then be followed by data on other groups used in principal 
analyses, such as the "per-protocol" analysis or other analyses, e.g., groups defined by 
compliance, concomitant disease/therapy, or demographic/baseline characteristics.  
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When such groups are used, data for the complementary excluded group should also 
be shown.  In a multicentre study where appropriate, comparability should be 
assessed by centre, and centres should be compared.   

A diagram showing the relationship between the entire sample and any other analysis 
groups should be provided. 

The critical variables will depend on the specific nature of the disease and on the 
protocol but will usually include: 

 demographic variables 
− age 
− sex 
− race 

 disease factors  
− specific entry criteria (if not uniform), duration, stage and severity of 

disease and other clinical classifications and sub-groupings in common 
usage or of known prognostic significance 

− baseline values for critical clinical measurements carried out during the 
study or identified as important indicators of prognosis or response to 
therapy 

− concomitant illness at trial initiation, such as renal disease, diabetes, 
heart failure 

− relevant previous illness 
− relevant previous treatment for illness treated in the study  
− concomitant treatment maintained, even if the dose was changed during 

the study, including oral contraceptive and hormone replacement 
therapy; treatments stopped at entry into the study period (or changed at 
study initiation)  

 other factors that might affect response to therapy (e.g., weight, renin status, 
antibody levels, metabolic status) 

 other possibly relevant variables (e.g., smoking, alcohol intake, special diets) 
and, for women, menstrual status and date of last menstrual period, if 
pertinent for the study. 

In addition to tables and graphs giving group data for these baseline variables, 
relevant individual patient demographic and baseline data, including laboratory 
values, and all concomitant medication for all individual patients randomised (broken 
down by treatment and by centre for multicentre studies) should be presented in by-
patient tabular listings in appendix 16.2.4.  Although some regulatory authorities will 
require all baseline data to be presented elsewhere in tabular listings, the appendix to 
the study report should be limited to only the most relevant data, generally the 
variables listed above. 
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11.3 MEASUREMENTS OF TREATMENT COMPLIANCE 
Any measurements of compliance of individual patients with the treatment regimen 
under study and drug concentrations in body fluids should be summarised, analysed 
by treatment group and time interval, and tabulated in Appendix 16.2.5. 

11.4 EFFICACY RESULTS AND TABULATIONS OF INDIVIDUAL PATIENT 
DATA 

11.4.1 Analysis of Efficacy 
Treatment groups should be compared for all critical measures of efficacy (primary 
and secondary end-points; any pharmacodynamic end points studied), as well as 
benefit/risk assessment(s) in each patient where these are utilised.  In general, the 
results of all analyses contemplated in the protocol and an analysis including all 
patients with on-study data should be performed in studies intended to establish 
efficacy.  The analysis should show the size (point estimate) of the difference between 
the treatments, the associated confidence interval, and where utilised, the results of 
hypothesis testing. 

Analyses based on continuous variables (e.g., mean blood pressure or depression scale 
score) and categorical responses (e.g., cure of an infection) can be equally valid; 
ordinarily both should be presented if both were planned and are available.  If 
categories are newly created, (i.e., not in the statistical plan) the basis for them 
should be explained.  Even if one variable receives primary attention (e.g., in a blood 
pressure study, supine blood pressure at week x), other reasonable measures (e.g., 
standing blood pressure and blood pressures at other particular times) should be 
assessed, at least briefly.  In addition, the time course of response should be 
described, if possible.  For a multicentre study, where appropriate, data display and 
analysis of individual centres should be included for critical variables to give a clear 
picture of the results at each site, especially the larger sites. 

If any critical measurements or assessments of efficacy or safety outcomes were made 
by more than one party (e.g., both the investigator and an expert committee may offer 
an opinion on whether a patient had an acute infarction), overall differences between 
the ratings should be shown, and each patient having disparate assessments should 
be identified.  The assessments used should be clear in all analyses. 

In many cases, efficacy and safety endpoints are difficult to distinguish, (e.g., deaths 
in a fatal disease study).  Many of the principles addressed below should be adopted 
for critical safety measures as well. 

11.4.2 Statistical/Analytical Issues 
The statistical analysis used should be described for clinical and statistical reviewers 
in the text of the report, with detailed documentation of statistical methods (see 
section Annex IX) presented in appendix 16.1.9.  Important features of the analysis 
including the particular methods used, adjustments made for demographic or baseline 
measurements or concomitant therapy, handling of drop-outs and missing data, 
adjustments for multiple comparisons, special analyses of multicentre studies, and 
adjustments for interim analyses, should be discussed.  Any changes in the analysis 
made after blind-breaking should be identified.   

15 



Structure and Content of Clinical Study Reports 

In addition to the general discussion the following specific issues should be addressed 
(unless not applicable): 

11.4.2.1 Adjustments for Covariates 
Selection of, and adjustments for, demographic or baseline measurements, 
concomitant therapy, or any other covariate or prognostic factor should be explained 
in the report, and methods of adjustment, results of analyses, and supportive 
information (e.g., ANCOVA or Cox regression output) should be included in the 
detailed documentation of statistical methods.  If the covariates or methods used in 
these analyses differed from those planned in the protocol, the differences should be 
explained and where possible and relevant, the results of planned analyses should 
also be presented.  Although not part of the individual study report, comparisons of 
covariate adjustments and prognostic factors across individual studies may be an 
informative analysis in a summary of clinical efficacy data. 

11.4.2.2 Handling of Dropouts or Missing Data 
There are several factors that may affect dropout rates.  These include the duration of 
the study, the nature of the disease, the efficacy and toxicity of the drug under study, 
and other factors that are not therapy related.  Ignoring the patients who dropped out 
of the study and drawing conclusions based only on patients who completed the study 
can be misleading.  A large number of dropouts, however, even if included in an 
analysis, may introduce bias, particularly if there are more early dropouts in one 
treatment group or the reasons for dropping out are treatment or outcome related.  
Although the effects of early dropouts, and sometimes even the direction of bias, can 
be difficult to determine, possible effects should be explored as fully as possible.  It 
may be helpful to examine the observed cases at various time points or, if dropouts 
were very frequent, to concentrate on analyses at time points when most of the 
patients were still under observation and when the full effect of the drug was realised.  
It may also be helpful to examine modelling approaches to the evaluation of such 
incomplete data sets.   

The results of a clinical trial should be assessed not only for the subset of patients 
who completed the study, but also for the entire patient population as randomised or 
at least for all those with any on-study measurements.  Several factors need to be 
considered and compared for the treatment groups in analysing the effects of 
dropouts: the reasons for the dropouts, the time to dropout, and the proportion of 
dropouts among treatment groups at various time points. 

Procedures for dealing with missing data, e.g., use of estimated or derived data, 
should be described.  Detailed explanation should be provided as to how such 
estimations or derivations were done and what underlying assumptions were made. 

11.4.2.3 Interim Analyses and Data Monitoring 
The process of examining and analysing data accumulating in a clinical trial, either 
formally or informally, can introduce bias and/or increase type I error.  Therefore, all 
interim analyses, formal or informal, pre-planned or ad hoc, by any study participant, 
sponsor staff member, or data monitoring group should be described in full, even if 
the treatment groups were not identified.  The need for statistical adjustment because 
of such analyses should be addressed.  Any operating instructions or procedures used 
for such analyses should be described.  The minutes of meetings of any data 
monitoring group and any data reports reviewed at those meetings, particularly a 
meeting that led to a change in the protocol or early termination of the study, may be 
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helpful and should be provided in appendix 16.1.9.  Data monitoring without code-
breaking should also be described, even if this kind of monitoring is considered to 
cause no increase in type I error. 

11.4.2.4 Multicentre Studies 
A multicentre study is a single study under a common protocol, involving several 
centres (e.g., clinics, practices, hospitals) where the data collected are intended to be 
analysed as a whole (as opposed to a post-hoc decision to combine data or results from 
separate studies).  Individual centre results should be presented, however, where 
appropriate, e.g., when the centres have sufficient numbers of patients to make such 
analysis potentially valuable, the possibility of qualitative or quantitative treatment-
by-centre interaction should be explored.  Any extreme or opposite results among 
centres should be noted and discussed, considering such possibilities as differences in 
study conduct, patient characteristics, or clinical settings.  Treatment comparison 
should include analyses that allow for centre differences with respect to response.  If 
appropriate, demographic, baseline, and post-baseline data, as well as efficacy data, 
should be presented by centre, even though the combined analysis is the primary one. 

11.4.2.5 Multiple Comparison/Multiplicity 
False positive findings increase in number as the number of significance tests 
(number of comparisons) performed increases.  If there was more than one primary 
endpoint (outcome variable), more than one analysis of particular endpoint, or if there 
were multiple treatment groups, or subsets of the patient population being examined, 
the statistical analysis should reflect awareness of this and either explain the 
statistical adjustment used for type I error criteria or give reasons why it was 
considered unnecessary. 

11.4.2.6 Use of an "Efficacy Subset" of Patients 
Particular attention should be devoted to the effects of dropping patients with 
available data from analyses because of poor compliance, missed visits, ineligibility, 
or any other reason.  As noted above, an analysis using all available data should be 
carried out for all studies intended to establish efficacy, even if it is not the analysis 
proposed as the primary analysis by the applicant.  In general, it is advantageous to 
demonstrate robustness of the principal trial conclusions with respect to alternative 
choices of patient populations for analysis.  Any substantial differences resulting from 
the choice of patient population for analysis should be the subject of explicit 
discussion. 

11.4.2.7 Active-Control Studies Intended to Show Equivalence 
If an active control study is intended to show equivalence (i.e., lack of a difference 
greater than a specified size) between the test drug/investigational product and the 
active control/comparator, the analysis should show the confidence interval for the 
comparison between the two agents for critical end points and the relation of that 
interval to the prespecified degree of inferiority that would be considered 
unacceptable.  (See 9.2, for important considerations when using the active control 
equivalence design.) 
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11.4.2.8 Examination of Subgroups 
If the size of the study permits, important demographic or baseline value-defined 
subgroups should be examined for unusually large or small responses and the results 
presented, e.g., comparison of effects by age, sex, or race, by severity or prognostic 
groups, by history of prior treatment with a drug of the same class etc.  If these 
analyses were not carried out because the study was too small it should be noted.  
These analyses are not intended to "salvage" an otherwise non-supportive study but 
may suggest hypotheses worth examining in other studies or be helpful in refining 
labelling information, patient selection, dose selection etc.  Where there is a prior 
hypothesis of a differential effect in a particular subgroup, this hypothesis and its 
assessment should be part of the planned statistical analysis. 

11.4.3 Tabulation of Individual Response Data 
In addition to tables and graphs representing group data, individual response data 
and other relevant study information should be presented in tables.  Some regulatory 
authorities may require all individual data in archival case report tabulations.  What 
needs to be included in the report will vary from study to study and from one drug 
class to another and the applicant must decide, if possible after consultation with the 
regulatory authority, what to include in appendix to the study report.  The study 
report should indicate what material is included as an appendix, what is in the more 
extensive archival case report tabulations, if required by the regulatory authority, and 
what is available on request.  
For a controlled study in which critical efficacy measurements or assessments (e.g., 
blood or urine cultures, pulmonary function tests, angina frequency, or global 
evaluations) are repeated at intervals, the data listings accompanying the report 
should include, for each patient, a patient identifier, all measured or observed values 
of critical measurements, including baseline measurements, with notation of the time 
during the study (e.g., days on therapy and time of day, if relevant) when the 
measurements were made, the drug/dose at the time (if useful, given as mg/kg), any 
measurements of compliance, and any concomitant medications at the time of, or close 
to the time of, measurement or assessment.  If, aside from repeated assessments, the 
study included some overall responder vs non-responder evaluation(s), (bacteriologic 
cure or failure), it should also be included.  In addition to critical measurements, the 
tabulation should note whether the patient was included in the efficacy evaluation 
(and which evaluation, if more than one), provide patient compliance information, if 
collected, and a reference to the location of the case report form, if included.  Critical 
baseline information such as age, sex, weight, disease being treated (if more than one 
in study), and disease stage or severity, is also helpful.  The baseline values for 
critical measurements would ordinarily be included as zero time values for each 
efficacy measurement.   
The tabulation described should usually be included in appendix 16.2.6 of the study 
report, rather than in the more extensive case report tabulations required by some 
regulatory authorities, because it represents the basic efficacy data supporting 
summary tables.  Such a thorough tabulation can be unwieldy for review purposes, 
however, and it is expected that more targeted displays will be developed as well.  For 
example, if there are many measurements reported,  tabulations of the most critical 
measurements for each patient (e.g., the blood pressure value at certain visits might 
be more important than others) will be useful in providing an overview of each 
individual's results in a study, with each patient's response summarised on a single 
line or small number of lines. 
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11.4.4 Drug Dose, Drug Concentration, and Relationships to Response 
When the dose in each patient can vary, the actual doses received by patients should 
be shown and individual patient's doses should be tabulated.  Although studies not 
designed as dose-response studies may have limited ability to contribute dose-
response information, the available data should be examined for whatever 
information they can yield.  In examining the dose response, it may be helpful to 
calculate dose as mg/kg body weight or mg/m² body surface.   
Drug concentration information, if available, should also be tabulated (Appendix 
16.2.5), analysed in pharmacokinetic terms and, if possible, related to response. 
Further guidance on the design and analysis of studies exploring dose-response or 
concentration response can be found in the ICH Guideline "Dose-Response 
Information to Support Drug Registration". 

11.4.5 Drug-Drug and Drug-Disease Interactions 
Any apparent relationship between response and concomitant therapy and between 
response and past and/or concurrent illness should be described. 

11.4.6 By-Patient Displays 
While individual patient data ordinarily can be displayed in tabular listings, it has on 
occasion been helpful to construct individual patient profiles in other formats, such as 
graphic displays.  These might, for example, show the value of (a) particular 
parameter(s) over time, the drug dose over the same period, and the times of 
particular events (e.g., an adverse event or change in concomitant therapy).  Where 
group mean data represent the principal analyses, this kind of "case report extract" 
may offer little advantage; it may be helpful, however, if overall evaluation of 
individual responses is a critical part of the analysis. 

11.4.7 Efficacy Conclusions 
The important conclusions concerning efficacy should be concisely described, 
considering primary and secondary end points, pre-specified and alternative 
statistical approaches and results of exploratory analyses. 

12. SAFETY EVALUATION 
Analysis of safety-related data can be considered at three levels.  First, the extent of 
exposure (dose, duration, number of patients) should be examined to determine the 
degree to which safety can be assessed from the study.  Second, the more common 
adverse events, laboratory test changes etc. should be identified, classified in some 
reasonable way, compared for treatment groups, and analysed, as appropriate, for 
factors that may affect the frequency of adverse reactions/events, such as time 
dependence, relation to demographic characteristics, relation to dose or drug 
concentration etc.  Finally, serious adverse events and other significant adverse 
events should be identified, usually by close examination of patients who left the 
study prematurely because of an adverse event, whether or not identified as drug 
related, or who died.   
The ICH Guideline on Clinical Safety Data Management, Definitions and Standards 
for Expedited Reporting defines serious adverse events as follows: a "serious adverse 
event" (experience) or reaction is any untoward medical occurrence that at any dose: 
results in death, is life-threatening, requires inpatient hospitalisation or prolongation 
of existing hospitalisation, results in persistent or significant disability/incapacity, or 
is a congenital anomaly/birth defect. 
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For the purpose of this guideline, "other significant adverse events" are marked 
haematological and other laboratory abnormalities and any adverse events that led to 
an intervention, including withdrawal of drug treatment, dose reduction or significant 
additional concomitant therapy. 
In the following sections, three kinds of analysis and display are called for: 

1) summarised data, often using tables and graphical presentations presented 
in the main body of the report 

2) listings of individual patient data, and 
3) narrative statements of events of particular interest. 

In all tabulations and analyses, events associated with both test drug and control 
treatment should be displayed. 

12.1 EXTENT OF EXPOSURE 
The extent of exposure to test drugs/investigational products (and to active control 
and placebo) should be characterised according to the number of patients exposed, the 
duration of exposure, and the dose to which they were exposed.   

• Duration: Duration of exposure to any dose can be expressed as a median or 
mean, but it is also helpful to describe the number of patients exposed for 
specified periods of time, such as for one day or less, 2 days to one week, 
more than one week to one month, more than one month to 6 months etc.  
The numbers exposed to test drug(s)/investigational product(s) for the 
various durations should also be broken down into age, sex, and racial 
subgroups, and any other pertinent subgroups, such as disease (if more than 
one is represented), disease severity, concurrent illness. 

• Dose: The mean or median dose used and the number of patients exposed to 
specified daily dose levels should be given; the daily dose levels used could be 
the maximum dose for each patient, the dose with longest exposure for each 
patient, or the mean daily dose.  It is often useful to provide combined dose-
duration information, such as the numbers exposed for a given duration (e.g., 
at least one month) to the most common dose, the highest dose, the 
maximum recommended dose etc.  In some cases, cumulative dose might be 
pertinent.  Dosage may be given as the actual daily dose or on a mg/kg or 
mg/m² basis as appropriate.  The numbers of patients exposed to various 
doses should be broken down into age, sex, and racial subgroups, and any 
other pertinent subgroups. 

• Drug concentration: If available, drug concentration data (e.g., concentration 
at the time of an event, maximum plasma concentration, area under curve) 
may be helpful in individual patients for correlation with adverse events or 
changes in laboratory variables.  (Appendix 16.2.5.)  

It is assumed that all patients entered into treatment who received at least 
one dose of the treatment are included in the safety analysis; if that is not 
so, an explanation should be provided.   
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12.2 ADVERSE EVENTS (AEs) 

12.2.1 Brief Summary of Adverse Events 
The overall adverse event experience in the study should be described in a brief 
narrative, supported by the following more detailed tabulations and analyses.  In 
these tabulations and analyses, events associated with both the test drug and control 
treatment should be displayed. 

12.2.2 Display of Adverse Events 
All adverse events occurring after initiation of study treatments (including events 
likely to be related to the underlying disease or likely to represent concomitant 
illness, unless there is a prior agreement with the regulatory authority to consider 
specified events as disease related) should be displayed in summary tables (section 
14.3.1).  The tables should include changes in vital signs and any laboratory changes 
that were considered serious adverse events or other significant adverse events. 

In most cases, it will also be useful to identify in such tables "treatment emergent 
signs and symptoms" (TESS; those not seen at baseline and those that worsened even 
if present at baseline). 

The tables should list each adverse event, the number of patients in each treatment 
group in whom the event occurred, and the rate of occurrence.  When treatments are 
cyclical, e.g., cancer chemotherapy, it may also be helpful to list results separately for 
each cycle.  Adverse events should be grouped by body system.  Each event may then 
be divided into defined severity categories (e.g., mild, moderate, severe) if these were 
used.  The tables may also divide the adverse events into those considered at least 
possibly related to drug use and those considered not related, or use some other 
causality scheme (e.g., unrelated or possibly, probably, or definitely related).  Even 
when such a causality assessment is used, the tables should include all adverse 
events, whether or not considered drug related, including events thought to represent 
intercurrent illnesses.  Subsequent analyses of the study or of the overall safety data 
base may help to distinguish between adverse events that are, or are not, considered 
drug related.  So that it is possible to analyse and evaluate the data in these tables, it 
is important to identify each patient having each adverse event.  An example of such a 
tabular presentation is shown below. 
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ADVERSE EVENTS: NUMBER OBSERVED AND RATE, 
WITH PATIENT IDENTIFICATIONS 

 Treatment Group X  N=50 

 Mild Moderate Severe Total Total 

 Related* NR* Related   NR Related    NR Related      NR R+NR 

Body System A 
Event 1   

 

 

 

 

 
Event 2   

 
6 (12%) 

N11** 
N12 
N13 
N14 
N15 
N16 

 

 
2 (4%) 

N21 
N22 

 
3 (6%) 

N31 
N32 
N33 

 
1 (2%) 

N41 

 
3 (6%) 

N51 
N52 
N53 

 
1 (2%) 

N61 

 
12 (24%) 

 
4 (8%) 

 
 

*NR = not related; related could be expanded, e.g., as definite, probable, possible 
**Patient identification number 

In addition to these complete tables provided in 14.3.1, an additional summary table 
comparing treatment and control groups, without the patient identifying numbers 
limited to relatively common adverse events (e.g., those in at least 1% of the treated 
group), should be provided in the body of the report. 

In presenting adverse events, it is important both to display the original terms used 
by the investigator and to attempt to group related events (i.e., events that probably 
represent the same phenomena) so that the true occurrence rate is not obscured.  One 
way to do this is with a standard adverse reaction/events dictionary. 

12.2.3 Analysis of Adverse Events 
The basic display of adverse event rates described in section 12.2.2 (and located in 
section 14.3.1) of the report, should be used to compare rates in treatment and control 
groups.  For this analysis it may be helpful to combine the event severity categories 
and the causality categories, leading to a simpler side-by-side comparison of 
treatment groups.  In addition, although this is usually best done in an integrated 
analysis of safety, if study size and design permit, it may be useful to examine the 
more common adverse events that seem to be drug related for relationship to dosage 
and to mg/kg or mg/m² dose, to dose regimen, to duration of treatment, to total dose, 
to demographic characteristics such as age, sex, race, to other baseline features such 
as renal status, to efficacy outcomes, and to drug concentration.  It may also be useful 
to examine time of onset and duration of adverse events.  A variety of additional 
analyses may be suggested by the study results or by the pharmacology of the test 
drug/investigational product. 

It is not intended that every adverse event be subjected to rigorous statistical 
evaluation.  It may be apparent from initial display and inspection of the data that a 
significant relation to demographic or other baseline features is not present.  If the 
studies are small and if the number of events is relatively small, it may be sufficient 
to limit analyses to a comparison of treatment and control. 
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Under certain circumstances, life table or similar analyses may be more informative 
than reporting of crude adverse event rates.  When treatments are cyclical, e.g., 
cancer chemotherapy, it may also be helpful to analyse results separately for each 
cycle. 

12.2.4 Listing of Adverse Events by Patient 
All adverse events for each patient, including the same event on several occasions 
should be listed in appendix 16.2.7, giving both preferred term and the original term 
used by the investigator.  The listing should be by investigator and by treatment 
group and should include: 

− Patient identifier 
− Age, race, sex, weight (height, if relevant) 
− Location of CRFs, if provided 
− The adverse event (preferred term, reported term) 
− Duration of the adverse event 
− Severity (e.g., mild, moderate, severe) 
− Seriousness (serious/non-serious) 
− Action taken (none, dose reduced, treatment stopped, specific treatment 

instituted etc.) 
− Outcome (e.g., CIOMS format) 
− Causality assessment (e.g., related/not related).  How this was determined 

should be described in the table or elsewhere 
− Date of onset or date of clinic visit at which the event was discovered 
− Timing of onset of the adverse event in relation to last dose of test 

drug/investigational product (when applicable) 
− Study treatment at time of event or most recent study treatment taken 
− Test drug/investigational product dose in absolute amount, mg/kg or mg/m² at 

time of event 
− Drug concentration (if known) 
− Duration of test drug/investigational product treatment 
− Concomitant treatment during study. 

Any abbreviations and codes should be clearly explained at the beginning of the 
listing or, preferably, on each page. 

12.3 DEATHS, OTHER SERIOUS ADVERSE EVENTS, AND OTHER 
SIGNIFICANT ADVERSE EVENTS 

Deaths, other serious adverse events, and other significant adverse events deserve 
special attention. 

12.3.1 Listing of Deaths, other Serious Adverse Events and Other Significant 
Adverse Events 

Listings, containing the same information as called for in section 12.2.4 above, should 
be provided for the following events. 

12.3.1.1 Deaths 
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All deaths during the study, including the post treatment follow-up period, and deaths 
that resulted from a process that began during the study, should be listed by patient 
in section 14.3.2. 

12.3.1.2 Other Serious Adverse Events 
All serious adverse events (other than death but including the serious adverse events 
temporally associated with or preceding the deaths) should be listed in section 14.3.2.  
The listing should include laboratory abnormalities, abnormal vital signs and 
abnormal physical observations that were considered serious adverse events. 

12.3.1.3 Other Significant Adverse Events 
Marked haematological and other laboratory abnormalities (other than those meeting 
the definition of serious) and any events that led to an intervention, including 
withdrawal of test drug/investigational product treatment, dose reduction, or 
significant additional concomitant therapy, other than those reported as serious 
adverse events, should be listed in section 14.3.2. 

12.3.2 Narratives of Deaths, Other Serious Adverse Events and Certain 
Other Significant Adverse Events 

There should be brief narratives describing each death, each other serious adverse 
event, and those of the other significant adverse events that are judged to be of special 
interest because of clinical importance.  These narratives can be placed either in the 
text of the report or in section 14.3.3, depending on their number.  Events that were 
clearly unrelated to the test drug/investigational product may be omitted or described 
very briefly.  In general, the narrative should describe the following: 

the nature and intensity of event, the clinical course leading up to event, with an 
indication of timing relevant to test drug/investigational product administration; 
relevant laboratory measurements, whether the drug was stopped, and when; 
countermeasures; post mortem findings; investigator's opinion on causality, and 
sponsor's opinion on causality, if appropriate. 

In addition, the following information should be included: 
− Patient identifier 
− Age and sex of patient; general clinical condition of patient, if appropriate 
− Disease being treated (if the same for all patients this is not required) with 

duration (of current episode) of illness 
− Relevant concomitant/previous illnesses with details of occurrence/duration 
− Relevant concomitant/previous medication with details of dosage 
− Test drug/investigational product administered, drug dose, if this varied 

among patients, and length of time administered. 

12.3.3 Analysis and Discussion of Deaths, Other Serious Adverse Events and 
Other Significant Adverse Events 

The significance of the deaths, other serious adverse events and other significant 
adverse events leading to withdrawal, dose reduction or institution of concomitant 
therapy should be assessed with respect to the safety of the test drug/investigational 
product.  Particular attention should be paid to whether any of these events may 
represent a previously unsuspected important adverse effect of the test 
drug/investigational product.  For serious adverse events that appear of particular 
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importance, it may be useful to use life table or similar analyses to show their relation 
to time on test drug/investigational product and to assess their risk over time. 

12.4 CLINICAL LABORATORY EVALUATION 

12.4.1 Listing of Individual Laboratory Measurements by Patient (16.2.8) and 
Each Abnormal Laboratory Value (14.3.4) 

When required by regulatory authorities, the results of all safety-related laboratory 
tests should be available in tabular listings, using a display similar to the following, 
where each row represents a patient visit at which a laboratory study was done, with 
patients grouped by investigator (if more than one) and treatment group, and columns 
include critical demographic data, drug dose data, and the results of the laboratory 
tests.  As not all tests can be displayed in a single table, they should be grouped 
logically (haematological tests, liver chemistries, electrolytes, urinalysis etc.).  
Abnormal values should be identified, e.g., by underlining, bracketing etc.  These 
listings should be submitted as part of the registration/marketing application, when 
this is required, or may be available on request. 

LIST OF LABORATORY MEASUREMENTS 

            Laboratory Tests 

Patient Time Age Sex Race Weight Dose SGOT SGPT AP..........X 

# 1 
 
 
 

# 2 

T0 
T1 
T2 
T3 

T10 
T21 
T32 

70 
 
 
 

65 
 

M 
 
 
 

F 

W 
 
 
 

B 

70 kg 
 
 
 

50 kg 

400mg 
 
 
 

300mg 

V1* 
V2 
V3 
V4 

V13 
V14 
V15 

V5 
V6 
V7 
V8 

V16 
V17 
V18 

V9 
V10 
V11 
V12 

V19 
V20 
V21 

* Vn = value of a particular test 

For all regulatory authorities, there should be a by-patient listing of all abnormal 
laboratory values in section 14.3.4, using the format described above.  For laboratory 
abnormalities of special interest (abnormal laboratory values of potential clinical 
importance), it may also be useful to provide additional data, such as normal values 
before and after the abnormal value, and values of related laboratory tests.  In some 
cases, it may be desirable to exclude certain abnormal values from further analysis.  
For example, single, non-replicated, small abnormalities of some tests (e.g., uric acid 
or electrolytes) or occasional low values of some tests (e.g., transaminase, alkaline 
phosphatase, BUN etc.) can probably be defined as clinically insignificant and 
excluded.  Any such decisions should be clearly explained, however, and the complete 
list of values provided (or available to authorities on request) should identify every 
abnormal value.  

12.4.2 Evaluation of Each Laboratory Parameter 
The necessary evaluation of laboratory values must in part be determined by the 
results seen, but, in general, the following analyses should be provided.  For each 
analysis, comparison of the treatment and control groups should be carried out, as 
appropriate, and as compatible with study size.  In addition, normal laboratory ranges 
should be given for each analysis. 
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12.4.2.1 Laboratory Values Over Time 
For each parameter at each time over the course of the study (e.g., at each visit) the 
following should be described: the group mean or median values, the range of values, 
and the number of patients with abnormal values, or with abnormal values that are of 
a certain size (e.g., twice the upper limit of normal, 5 times the upper limit; choices 
should be explained).  Graphs may be used. 

12.4.2.2 Individual Patient Changes 
An analysis of individual patient changes by treatment group should be given.  A 
variety of approaches may be used, including: 

I. "Shift tables" - These tables show the number of patients who are low, normal, or 
high at baseline and then at selected time intervals. 

II. Tables showing the number or fraction of patients who had a change in parameter 
of a predetermined size at selected time intervals.  For example, for BUN, it might 
be decided that a change of more than 10 mg/dL BUN should be noted.  For this 
parameter, the number of patients having a change less than this or greater than 
this would be shown for one or more visits, usually grouping patients separately 
depending on baseline BUN (normal or elevated).  The possible advantage of this 
display, compared to the usual shift table, is that changes of a certain size are 
noted, even if the final value is not abnormal. 

III. A graph comparing the initial value and the on-treatment values of a laboratory 
measurement for each patient by locating the point defined by the initial value on 
the abscissa and a subsequent value on the ordinate.  If no changes occur, the 
point representing each patient will be located on the 45° line.  A general shift to 
higher values will show a clustering of points above the 45° line.  As this display 
usually shows only a single time point for a single treatment, interpretation 
requires a time series of these plots for treatment and control groups.  
Alternatively the display could show baseline and most extreme on-treatment 
value.  These displays identify outliers readily (it is useful to include patient 
identifiers for the outliers). 

12.4.2.3 Individual Clinically Significant Abnormalities 
Clinically significant changes (defined by the applicant) should be discussed.  A 
narrative of each patient whose laboratory abnormality was considered a serious 
adverse event and, in certain cases, considered an other significant adverse event, 
should be provided under sections 12.3.2 or 14.3.3.  When toxicity grading scales are 
used (e.g., WHO, NCI), changes graded as severe should be discussed regardless of 
seriousness.  An analysis of the clinically significant changes, together with a 
recapitulation of discontinuations due to laboratory measurements, should be 
provided for each parameter.  The significance of the changes and likely relation to 
the treatment should be assessed, e.g., by analysis of such features as relationship to 
dose, relationship to drug concentration, disappearance on continued therapy, positive 
dechallenge, positive rechallenge, and the nature of concomitant therapy. 
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12.5 VITAL SIGNS, PHYSICAL FINDINGS AND OTHER OBSERVATIONS 
RELATED TO SAFETY  

Vital signs, other physical findings, and other observations related to safety should be 
analysed and presented in a way similar to laboratory variables.  If there is evidence 
of a drug effect, any dose-response or drug concentration-response relationship or 
relationship to patient variables (e.g., disease, demographics, concomitant therapy) 
should be identified and the clinical relevance of the observation described.  
Particular attention should be given to changes not evaluated as efficacy variables 
and to those considered to be adverse events.  

12.6 SAFETY CONCLUSIONS 
The overall safety evaluation of the test drug(s)/investigational product(s) should be 
reviewed, with particular attention to events resulting in changes of dose or need for 
concomitant medication, serious adverse events, events resulting in withdrawal, and 
deaths.  Any patients or patient groups at increased risk should be identified and 
particular attention paid to potentially vulnerable patients who may be present in 
small numbers, e.g., children, pregnant women, frail elderly, people with marked 
abnormalities of drug metabolism or excretion etc.  The implication of the safety 
evaluation for the possible uses of the drug should be described. 

13. DISCUSSION AND OVERALL CONCLUSIONS 
The efficacy and safety results of the study and the relationship of risks and benefit 
should be briefly summarised and discussed, referring to the tables, figures, and 
sections above as needed.  The presentation should not simply repeat the description 
of results nor introduce new results. 

The discussion and conclusions should clearly identify any new or unexpected 
findings, comment on their significance and discuss any potential problems such as 
inconsistencies between related measures.  The clinical relevance and importance of 
the results should also be discussed in the light of other existing data.  Any specific 
benefits or special precautions required for individual subjects or at-risk groups and 
any implications for the conduct of future studies should be identified.  Alternatively, 
such discussions may be reserved for summaries of safety and efficacy referring to the 
entire dossier (integrated summaries). 

14. TABLES, FIGURES AND GRAPHS REFERRED TO BUT NOT 
INCLUDED IN THE TEXT 

Figures should be used to visually summarise the important results, or to clarify 
results that are not easily understood from tables.  

Important demographic, efficacy and safety data should be presented in summary 
figures or tables in the text of the report.  However, if these become obtrusive because 
of size or number they should be presented here, cross-referenced to the text, along 
with supportive, or additional, figures, tables or listings. 

The following information may be presented in this section of the core clinical study 
report: 

14.1 DEMOGRAPHIC DATA 
Summary figures and tables 
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14.2 EFFICACY DATA 
Summary figures and tables 

14.3 SAFETY DATA 
Summary figures and tables 

14.3.1 Displays of Adverse Events 

14.3.2 Listings of Deaths, Other Serious and Significant Adverse Events 

14.3.3 Narratives of Deaths, Other Serious and Certain Other Significant Adverse 
Events 

14.3.4 Abnormal Laboratory Value Listing (Each Patient) 

15. REFERENCE LIST 
A list of articles from the literature pertinent to the evaluation of the study should be 
provided.  Copies of important publications should be attached in an appendix 
(16.1.11 and 16.1.12).  References should be given in accordance with the 
internationally accepted standards of the 1979 Vancouver Declaration on "Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals" or the system used 
in "Chemical Abstracts". 

16. APPENDICES 
This section should be prefaced by a full list of all appendices available for the study 
report.  Where permitted by the regulatory authority, some of the following 
appendices need not be submitted with the report but need to be provided only on 
request. 

The applicant should therefore clearly indicate those appendices that are submitted 
with the report. 

N.B.  In order to have appendices available on request, they should be finalised by the 
time of filing of the submission. 

16.1 STUDY INFORMATION 

16.1.1 Protocol and protocol amendments 

16.1.2 Sample case report form (unique pages only)  

16.1.3 List of IECs or IRBs (plus the name of the committee Chair if required by the 
regulatory authority) - Representative written information for patient and 
sample consent forms 

16.1.4 List and description of investigators and other important participants in the 
study, including brief (1 page) CVs or equivalent summaries of training and 
experience relevant to the performance of the clinical study 

16.1.5 Signatures of principal or coordinating investigator(s) or sponsor’s responsible 
medical officer, depending on the regulatory authority's requirement 

16.1.6 Listing of patients receiving test drug(s)/investigational product(s) from 
specific batches, where more than one batch was used 
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16.1.7 Randomisation scheme and codes (patient identification and treatment 
assigned)  

16.1.8 Audit certificates (if available) (see Annex IVa and IVb of the guideline)  

16.1.9 Documentation of statistical methods 

16.1.10 Documentation of inter-laboratory standardisation methods and quality 
assurance procedures if used 

16.1.11 Publications based on the study  

16.1.12 Important publications referenced in the report 

16.2. PATIENT DATA LISTINGS 

16.2.1  Discontinued patients 

16.2.2 Protocol deviations 

16.2.3 Patients excluded from the efficacy analysis 

16.2.4 Demographic data 

16.2.5 Compliance and/or drug concentration data (if available)  

16.2.6 Individual efficacy response data  

16.2.7 Adverse event listings (each patient)  

16.2.8. Listing of individual laboratory measurements by patient, when required by 
regulatory authorities 

16.3 CASE REPORT FORMS 

16.3.1 CRFs for deaths, other serious adverse events and withdrawals for AE 

16.3.2 Other CRFs submitted 

16.4. INDIVIDUAL PATIENT DATA LISTINGS (US ARCHIVAL LISTINGS) 
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SYNOPSIS ANNEX I 

Name of Sponsor/Company: Individual Study Table 
Referring to Part      
of the Dossier 

(For National Authority 
Use only) 

Name of Finished Product: 
 
 

 
Volume: 
 

 

Name of Active Ingredient: 
 
 

 
Page: 

 

Title of Study: 
 
 
Investigators: 
 
 
Study centre(s): 
 
 
Publication (reference): 
 
 
 
Studied period (years): 
 (date of first enrolment) 
 (date of last completed) 
 
 

Phase of development: 

Objectives: 
 
 
Methodology: 
 
 
Number of patients (planned and analysed): 
 
 
Diagnosis and main criteria for inclusion: 
 
 
Test product, dose and mode of administration, batch number: 
 
 
 
Duration of treatment: 
 
 
 
Reference therapy, dose and mode of administration, batch number: 
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ANNEX 1 cont. 

Name of Sponsor/Company: 
 

Individual Study Table 
Referring to Part 
of the Dossier 
 

(For National Authority 
Use Only) 

Name of Finished Product: 
 
 

 
Volume: 
 

 

Name of Active Ingredient: 
 
 

Page:  

Criteria for evaluation: 
Efficacy: 
 
 
Safety: 
 
 
 
Statistical methods: 
 
 
 
 
SUMMARY - CONCLUSIONS 
 
EFFICACY RESULTS: 
 
 
 
 
 
 
 
SAFETY RESULTS:  
 
 
 
 
 
 
 
CONCLUSION:  
 
 
 
 
 
 
 
 
 
Date of the report: 
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ANNEX II 

 

PRINCIPAL OR COORDINATING 
INVESTIGATOR(S) SIGNATURE(S) 

OR SPONSOR’S RESPONSIBLE MEDICAL OFFICER 
 

_______________ 

 

 

 STUDY TITLE: ................................................................................. 

 

 

 STUDY AUTHOR(S): ................................................................................. 

I have read this report and confirm that to the best of my knowledge it accurately 
describes the conduct and results of the study 

 

INVESTIGATOR: _______________________SIGNATURE(S) ____________________ 
OR SPONSOR’S RESPONSIBLE 
MEDICAL OFFICER 

 

AFFILIATION: _______________________ ______________________________ 

 

     ______________________________ 

 

 

DATE:  _______________________ 
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ANNEX III a 

  
  

SSTTUUDDYY  DDEESSIIGGNN  AANNDD  SSCCHHEEDDUULLEE  OOFF  AASSSSEESSSSMMEENNTTSS 
 

TREATMENT PERIOD 
 
 

A       B         C 
 

  
 

B1 B2   C1 C2 

  Test Drug/ 
Investigational 
Product A 

  Test Drug/ 
Investigational 
Product A 

  
Run-in 

5 mg 
 

10 mg  
 

 5 mg 10 mg 

  Test Drug/ 
Investigational 
Product B 

  Test Drug/ 
Investigational 
Product B 

  5 mg 10 mg   5 mg 10 mg 
 

 

Weeks 

Visit 

-2 (-3) 

1 

0 

2 

3 

3 

6 

4 

9 

5 

12 

6 

Exercise test 24 h 

Medical history 

Physical examination 

ECG 

Lab. invest. 

Adverse events 

 

x 

x 

x 

x 

 

x1 x2

 

 

 

 

x 

x 

 

 

 

 

x 

x 

 

 

 

 

x 

x 

 

 

 

 

x 

x 

 

x 

x 

x 

x 

 

1 = 14-20 days after visit 1 

2 = 1-7 days after the first exercise test 
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ANNEX III b 

 

STUDY DESIGN AND SCHEDULE OF ASSESSMENTS 
 

      Double-blind    
      placebo    
   Single-blind       
 Screening Placebo run-in  Dose 1     
 1 2 3 4          R      11

Visit           
 (7d) (7d) (7d) (7d)  Dose 2      10 

14d 

           
      Dose 3     
           
     (7d) (7d) (7d) (7d)   
      

5 
 
6 

 
7 

 
8         9 

 
 

 

 

 

 

Assessment Screening Run-in      Baseline      Treatment       Follow-up  

Study Week -2 -1 0 1 2 3 4 5 6 8 

Informed consent x          

History x          

Physical exam. x         x 

Effectiveness:           

Primary variable x x x x x x x x x x 

Secondary variable x x x x  x   x x 

Safety:           

Adverse events x x x x x x x x x x 

Lab. tests x x x   x  x x  

Body weight x  x      x x 
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ANNEX IV a 

DISPOSITION OF PATIENTS 
   N=1,724 

PATIENTS RECEIVING 
DOUBLE-BLIND MEDICATION 

   

              
              

 
N = 340 

REGIMEN A 
 

  
N =  

REGIMEN B 
 

  
N =  

REGIMEN C 
 

  
N =  

REGIMEN D 
 

  
N =  

REGIMEN E 
 

              

                             
N = 281 

COMPLETED 
STUDY 

 N = 59 
WITHDRAWN 

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN

 N N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN 

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN

  = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN 

                             
ADVERSE EVENT (20) 
UNSAT. RESPONSE 
EFFICACY (1) 
FAILURE TO RETURN (6) 
OTHER MED. EVENT (5) 
OTHER NONMED. EVENT (5) 
PROTOCOL VIOLATION (10) 
PATIENT REQUEST (12) 

 ADVERSE EVENT (19) 
UNSAT. RESPONSE 
EFFICACY (2) 
FAILURE TO RETURN (8) 
OTHER MED. EVENT (8) 
OTHER NONMED. EVENT (4) 
PROTOCOL VIOLATION (10) 
PATIENT REQUEST (10) 

 ADVERSE EVENT (26) 
UNSAT. RESPONSE 
EFFICACY (1) 
FAILURE TO RETURN (7) 
OTHER MED. EVENT (4) 
OTHER NONMED. EVENT (6) 
PROTOCOL VIOLATION (3) 
PATIENT REQUEST (25) 

 ADVERSE EVENT (24) 
UNSAT. RESPONSE 
EFFICACY (1) 
FAILURE TO RETURN (6) 
OTHER MED. EVENT (8) 
OTHER NONMED. EVENT (7) 
PROTOCOL VIOLATION (6) 
PATIENT REQUEST (27) 

 ADVERSE EVENT (42) 
UNSAT. RESPONSE 
EFFICACY (0) 
FAILURE TO RETURN (6) 
OTHER MED. EVENT (14) 
OTHER NONMED. EVENT (1) 
PROTOCOL VIOLATION (14) 
PATIENT REQUEST (15) 

 

N=1,361 
PATIENTS COMPLETING STUDY 
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 DISPOSITION OF PATIENTS   ANNEX IV b 
 

 N= 2670 
PATIENTS SCREENED 

 

    
        
 
 
 

 N= 1732 
PATIENTS RANDOMISED 

 N=938 
Screening Failures 
Reasons: 
___________ (300) 
___________ (271) 
___________ 

N= 8 

DID NOT RECEIVE 
ANY MEDICATION 

Reasons: 

_________ (2) 

_________ (4) 

_________ (2) 

 

  
 

N= 1724 
PATIENTS RECEIVING 
DOUBLE-BLIND  
MEDICATION 

 

  

      

 N= 
REGIMEN A 

  N= 
REGIMEN B 

  N= 
REGIMEN C 

 

            

            

N=  
Completed 

N= 
Withdrawn 

 
 

 
 

 
 

 
 

            

ADVERSE EVENT (20) 
UNSAT. RESPONSE (32) 
etc. ...... 
etc. ...... 
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ANNEX V 
 

STUDY # 
(Data Set Identification) 

 

LLIISSTTIINNGG  OOFF  PPAATTIIEENNTTSS  WWHHOO  DDIISSCCOONNTTIINNUUEEDD  TTHHEERRAAPPYY 
 

Centre: 

 
Treatment

 
Patient #

 
Sex

 
Age

Last 
Visit

 
Duration

 
Dose

Concomitant 
Medication

Reason for 
Discontin.

Test Drug/ 
investigational 
product 

       
Adverse 
reaction* 

        •  

        •  

        •  

        Therapy 
failure 

 
 
Treatment

 
Patient #

 
Sex

 
Age

Last 
Visit

 
Duration

 
Dose

Concomitant 
Medication

Reason for 
Discontin.

Active Control/ 
Comparator 

        

         

         

         

 
Treatment

 
Patient #

 
Sex

 
Age

Last 
Visit

 
Duration

 
Dose

Concomitant 
Medication

Reason for 
Discontin.

Placebo 
        

 

*The specific reaction leading to discontinuation 

 

(Repeat for other centres) 
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ANNEX VI 
 

STUDY # 
(Data Set Identification) 

 

LLIISSTTIINNGG  OOFF  PPAATTIIEENNTTSS  AANNDD  OOBBSSEERRVVAATTIIOONNSS  EEXXCCLLUUDDEEDD    
FFRROOMM  EEFFFFIICCAACCYY  AANNAALLYYSSIISS 

 

Centre: 

Treatment Patient # Sex Age Observation Excluded Reason(s)
 

Test Drug/Investigational Product 

   

      

      

Treatment Patient # Sex Age Observation Excluded Reason(s)
 

Active Drug/Comparator 

   

      

      

Treatment Patient # Sex Age Observation Excluded Reason(s)
 

Placebo 

     

 
     

 

(Repeat for other centres) 

 
Reference Tables 

Summary:  
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ANNEX VII 
 

STUDY # 
(Data Set Identification) 

 

NUMBER OF PATIENTS EXCLUDED FROM EFFICACY ANALYSIS  
 

 

Test Drug/Investigational Product      N = 

  Week 

Reason  1  2  4  8 

         

         

         

         

         

         

         

         

Total         
 

 

Similar tables should be prepared for the other treatment groups. 
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ANNEX VIII 
 

GUIDANCE FOR SECTION 11.4.2 - STATISTICAL/ANALYTICAL ISSUES AND 

APPENDIX 16.1.9 

A. Statistical Considerations 
Details of the statistical analysis performed on each primary efficacy variable 
should be presented in an appendix.  Details reported should include at least the 
following information: 

a) The statistical model underlying the analysis.  This should be presented 
precisely and completely, using references if necessary. 

b) A statement of the clinical claim tested in precise statistical terms, e.g., in 
terms of null and alternative hypotheses. 

c) The statistical methods applied to estimate effects, construct confidence 
intervals etc.    Literature references should be included where appropriate. 

d) The assumptions underlying the statistical methods.  It should be shown, 
insofar as statistically reasonable, that the data satisfy crucial assumptions, 
especially when necessary to confirm the validity of an inference.  When 
extensive statistical analyses have been performed by the applicant, it is 
essential to consider the extent to which the analyses were planned prior to 
the availability of data and, if they were not, how bias was avoided in 
choosing the particular analysis used as a basis for conclusions.  This is 
particularly important in the case of any subgroup analyses, because if such 
analyses are not preplanned they will ordinarily not provide an adequate 
basis for definitive conclusions. 

(i) In the event data transformation was performed, a rationale for the choice 
of data transformation along with interpretation of the estimates of 
treatment effects based on transformed data should be provided. 

(ii) A discussion of the appropriateness of the choice of statistical procedure 
and the validity of statistical conclusions will guide the regulatory 
authority's statistical reviewer in determining whether reanalysis of data 
is needed. 

e) The test statistic, the sampling distribution of the test statistic under the 
null hypothesis, the value of the test statistic, significance level (i.e., p-
value), and intermediate summary data, in a format that enables the 
regulatory authority's statistical reviewer to verify the results of the analysis 
quickly and easily.  The p-values should be designated as one- or two-tailed.  
The rationale for using a one-tailed test should be provided.   

For example, the documentation of a two-sample t-test should consist of the 
value of the t-statistic, the associated degrees of freedom, the p-value, the 
two sample sizes, mean and variance for each of the samples, and the pooled 
estimate of variance.  The documentation of multi-centre studies analysed by 
analysis of variance techniques should include, at a minimum, an analysis of 
variance table with terms for centres, treatments, their interaction, error, 
and total.  For crossover designs, the documentation should include 
information regarding sequences, patients within sequences, baselines at the 
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start of each period, washouts and length of washouts, dropouts during each 
period, treatments, periods, treatment by period interaction, error, and total.  
For each source of variation, aside from the total, the table should contain 
the degrees of freedom, the sum of squares, the mean square, the 
appropriate F-test, the p-value, and the expected mean square. 

Intermediate summary data should display the demographic data and 
response data, averaged or otherwise summarised, for each centre-by-
treatment combination (or other design characteristic such as sequence) at 
each observation time. 

B. Format and Specifications for Submission of Data Requested by 
Regulatory Authority's Statistical Reviewers 
In the report of each controlled clinical study, there should be data listings 
(tabulations) of patient data utilised by the sponsor for statistical analyses and 
tables supporting conclusions and major findings.  These data listings are 
necessary for the regulatory authority's statistical review, and the sponsor may 
be asked to supply these patient data listings in a computer-readable form. 
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E3 Questions and Answers (R1) 
 
1. CONTENT AND STRUCTURE 

Date of 
Approval 

Questions Answers 

1 June 
2012 

Some in the pharmaceutical industry have 
expressed concern that the ICH E3 Guidance, 
Structure and Content of Clinical Study 
Reports (hereafter, E3), is intended as a 
requirement, i.e., a template that must be 
followed. 

The fact that the ICH M4 Guidelines for the 
CTD refer to specific structural elements 
described in E3 (e.g., Clinical Study Report 
[CSR] section headings) may have contributed 
to this interpretation. 

Interpretation of E3 as a rigid template can 
result in presentation of redundant and 
suboptimal information in CSRs.  This is a 
particular problem when E3 is used for 
studies for which it was not designed (e.g., 
pharmacokinetic studies or studies with 
health economic or quality of life outcomes).  

Can ICH reaffirm that E3 is a Guideline and 
not a required template and that E3 may be 
adapted to report studies that fall outside the 
original scope of E3? 

Yes.  ICH E3 is a Guideline, not a set of rigid requirements or a template, 
and flexibility is inherent in its use.  “The Guideline is intended to assist 
sponsors in the development of a report that is complete, free from 
ambiguity, well organized, and easy to review.”  Modifications and 
adaptations to the structure presented in the Guideline that lead to 
better display and communication of information are encouraged. 

The introduction to E3 (page 2) clearly indicates that E3 is to be 
interpreted as a Guideline, not a set of requirements: “Each report should 
consider all of the topics described (unless clearly not relevant) although 
the specific sequence and grouping of topics may be changed if 
alternatives are more logical for a particular study.  Some data in the 
appendices are specific requirements of individual regulatory authorities 
and should be submitted as appropriate.  The numbering should then be 
adapted accordingly.”  

To illustrate this flexibility, consider demographic baseline information. 
E3 suggests presentation of this information in the efficacy evaluation, 
but many variations of this presentation are possible.  For example, if the 
efficacy and safety populations differ substantially, it would be 
appropriate to present demographic and baseline characteristics for the 
safety and efficacy populations in the safety and efficacy sections or in a 
new section preceding the efficacy and safety results sections. 

If particular types of information or topics are not addressed in E3 or if 
their location is not specified, this information or topic should be placed 
in the section that is most relevant.  For example, pharmacokinetic or 
quality of life results could be placed in appropriately identified 
subsections of the efficacy and safety results sections, or they could be 
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placed in new, appropriately identified results sections. 

If a report does not address all the aspects of E3 that are relevant for a 
given study, this should be clearly indicated and the rationale for doing 
so should be provided, for example, if there is no presentation of efficacy 
for an efficacy study.  A rationale is not necessary if sections presented in 
E3 are re-ordered, renamed, or deleted (if warranted by the study design) 
or if new sections are added. 

It should be noted that E3 was developed for submission of adequate and 
well-controlled clinical effectiveness studies.  Nevertheless, the basic 
principles described can be applied to other kinds of trials, such as 
clinical pharmacology studies and open-label safety studies, recognizing 
that not all sections or data presentations may be appropriate or needed 
for these other types of trials.  Sponsors are encouraged to adapt the 
recommendations in the Guideline as needed (e.g., by deleting sections 
that are not relevant or adding needed sections that are not mentioned in 
the Guideline).   

2 June 
2012 

The ICH E3 Guideline provides limited 
guidance on the synopsis.  In the ICH M4E 
Guideline, additional guidance on the 
synopsis of a CSR is given including its use as 
a stand-alone document and its length.  While 
E3 asks for a usual maximum length of 3 
pages, M4E extends this page limit for more 
complex and important studies, e.g., to 10 
pages.  How should both Guidelines be read 
together? 

The guidance given in the ICH E3 Guideline, which was developed before 
M4E, should be combined with the suggestions made in the M4E 
Guideline.  Since the synopsis will be used as a stand-alone document 
within a Common Technical Document, it should be written so that it can 
be understood and interpreted on its own, i.e., without the other sections 
of a CSR.  In addition to a brief description of the study design and 
critical methodological information, the synopsis should provide efficacy 
and safety results, as well as other critical information including data on 
the study population, disposition of subjects, important protocol 
deviations, and treatment compliance.  Cross-references to other sections 
of the CSR should be avoided.  As explained in M4E, complex or large 
and important studies may require a synopsis longer than 3 pages.  The 
10-page example given in M4E is not an absolute requirement or limit 
but should not need to be exceeded considerably.  The use of a tabular 
format for the synopsis is not mandatory. 
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2. APPENDICES 

Date of 
Approval 

Questions Answers 

3 June 
2012 

The CSR appendices described in the ICH E3 
include material now available in the Trial 
Master File (TMF) in accordance with ICH 
E6. 

Do documents available in the TMF need to 
be included in the CSR appendices? 

 

Documentation needed to review the CSR should be included in the CSR 
appendices.  It is not sufficient for such documents to be included only in 
the TMF, which is not submitted in the marketing application.  

Documents that provide critical information on a study, such as the 
protocol (16.1.1), statistical methods (16.1.9), list of investigators and 
study sites and sample case report forms, would always be needed by 
reviewers assessing a study and should be included in the trial report 
even if they are in a TMF.  Certain documents may be required for the 
CSR by individual countries or regions, in which case they should be 
included.  For example, according to ICH-GCP, an audit certificate 
(16.1.8) should be provided when required by applicable law or 
regulation.  If there is any uncertainty about whether documents should 
be included or not, the appropriate regulatory agency may be consulted.  

Supportive documents, such as investigator CVs, ethics committee 
approvals, informed consent forms, and batch numbers per subject are in 
the TMF or clinical supply database and should generally not be included 
in the CSR appendices.   

Any documents not submitted and subsequently requested by the 
regulatory authority would be expected to be provided promptly.  

4 June 
2012 

How can I include data not mentioned in the 
ICH E3 text or Appendices since the 
Guideline pre-dates the ICH M4 Guidelines 
associated with the CTD and eCTD? 
Specifically, what are the options for 
submission of data for topics such as 
pharmacokinetics, pharmacodynamics, 
pharmacogenomics (genomic markers), gene 
therapy, stem cells, biomarkers, devices, 

It is appropriate to create new headings in the CSR and new Appendices 
for these topics.  The Guideline provides for and focuses on Efficacy and 
Safety variables known at the time.  Other topics should be well 
referenced in the CSR body and clearly identified in the Table of 
Contents. 

Current submission options include: 

1)  Stand alone reports.  These can be placed in “parallel” with the 
main clinical study report in the eCTD.  For example, a clinical 
pharmacology study might have the clinical study report, a PK 
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quality of life, assay validation, data 
monitoring/review committees, 
electrocardiogram, other safety reports, 
images, pictures/scans, diagnostic tests for 
individualized therapy, and patient-reported 
outcomes? 

report, and an assay validation report.  For an efficacy study with 
patient reported outcome (PRO) measures, there might be a PRO 
report.  Each of these reports can be referenced under the same 
heading in the eCTD and placed alongside one another in the 
eCTD folder for that study.  Be sure to clearly describe the nature 
of the information in the title of the document that is provided 
through the eCTD. 

2) In a region where study tagging files are used.  It is recommended 
that a file tag option from the “valid values list” be used, for 
example, safety report, antibacterial, special-pathogen, etc. (see 
Specifications for Study Tagging Files, 
http://www.ich.org/products/electronic-standards.html ).  

Alternatively, if a file-tag that adequately describes the material 
you are planning to submit is not available, you may request that 
a new file-tag be made available.  This request should be 
submitted to your regional authority.  In the event that this 
change cannot be accommodated within your timeframe you may 
place the document with the main body of the report, i.e., the 
document would be tagged with the “study-report-body” file-tag.  
The nature of the information should be contained in the title of 
the document that is provided through the eCTD.   

Please refer to the most recent version of the “valid values list”, as 
it is periodically updated as changes are requested. 

 
3. TERMINOLOGY 

Date of 
Approval 

Questions Answers 

5 June 
2012 

A subject’s death could potentially be 
captured in two separate data listings:    

a. The listing referenced in Section 
12.3.1.1, Deaths.  This section calls 

It is true that the structure and definitions provided in the ICH E3 
Guideline could result in deaths appearing in Section 12.3.1.2 (as per E3 
numbering), Other Serious Adverse Events, if an event terminated with, 
or was associated with, a subject’s death.  
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for sponsors to include a listing of “all 
deaths during the study, including the 
post-treatment follow-up period, and 
deaths that resulted from a process 
that began during the study.”   

b. The listing referenced in Section 
12.3.1.2, Other Serious Adverse 
Events.  This section defines other 
serious adverse events as events “other 
than death but including the serious 
adverse events temporally associated 
with or preceding the deaths.”   

There is concern that including events with 
fatal outcomes in 12.3.1.2 may lead to double 
or mis-counting of deaths.  Can this issue be 
clarified? 

However, this should not result in double- or mis-counting of deaths. 
Although deaths may or may not be included in the listing for Section 
12.3.1.2, all deaths should be captured in the listing for Section 12.3.1.1. 
That is, any subject death reported under Section 12.3.1.2 as an “other 
serious adverse event” with a fatal outcome would also have been 
captured under deaths in Section 12.3.1.1. 

6 June 
2012 

Section 12.2.2 of the ICH E3 Guideline states 
that all adverse events occurring after 
initiation of study treatments should be 
displayed in summary tables.   

The example table in Section 12.2.2 of E3 
(Adverse Events: Number Observed and 
Rate, with Subject Identifications) is really a 
listing that will rarely be brief enough to 
place in the body of the study report.  
Moreover, in addition to severity, 
relatedness, and subject identifiers (shown in 
the example table), each adverse event is to 
include the original investigator’s verbatim 
term.  How is it possible to include all of this 
information in a summary table?  Can this 
table be modified? 

The body of the clinical study report (ICH E3 Section 12.2.2) should 
include a summary table of relatively common adverse events – those 
occurring in at least a particular percentage of subjects who received the 
investigational drug.  This summary tabulation compares treatment and 
control groups and does not include subject identifying numbers or 
verbatim adverse event terms. 

Of note, the example table provided in Section 12.2.2 of the Guideline is 
not meant to be presented in Section 12.2.2 of the report, but in Section 
14.3.1, which is not part of the text of the clinical study report.  

The ICH E3 Guideline did not attempt to display all possible 
presentations of adverse event information, but rather outlined the 
summary table intended for Section 12.2.2 and provided an illustration of 
the far more detailed display that would be placed in Section 14.3.1.  The 
example provided for Section 14.3.1, however, does not try to illustrate all 
possibilities, but shows individuals with adverse events by body system, 
severity, and perceived drug-relatedness, for treatment group “X.”  
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Listings should also display investigator’s verbatim terms for each event 
and could be used to show demographic or disease-specific information, 
dosage, duration of treatment, or treatment cycle (for cancer 
chemotherapy).  

Because it can be impractical to display all of this information in a single 
listing, such analyses can be presented in individual listings, e.g., by dose 
or other subgroup of interest.  When adverse event data are presented by 
subgroup, however, a display of overall adverse events should also be 
included.  For example, for a drug for subjects with chronic kidney 
disease, adverse events could be tabulated separately for subjects 
receiving or not receiving dialysis, but a table that includes adverse 
events in all subjects should also be included. 

The listings that provide more comprehensive adverse event information, 
specifically subject identifiers and verbatim terms for each adverse event, 
should be provided in the study report, in Sections 14.3.1 and 16.2.7.  If 
each adverse event is to be characterized extensively (i.e., many items in 
the listing), electronic approaches may be needed. 

7 June 
2012 

Section 10.2 of the ICH E3 Guideline 
requests an accounting of important protocol 
deviations. However, the flowchart in Annex 
IVa of E3 (Subject Disposition) recommends 
that data be provided on the number of 
subjects withdrawn from the study due to 
“protocol violations.”  Neither the term 
“protocol deviations” nor “protocol violations” 
has been previously defined by ICH. 

What is the distinction between a protocol 
deviation, important protocol deviation, and 
a protocol violation?  Can these terms be 
clarified?  

Additionally, does the Guideline allow 
sponsors’ flexibility in defining what 

A protocol deviation is any change, divergence, or departure from the 
study design or procedures defined in the protocol.   

Important protocol deviations are a subset of protocol deviations that may 
significantly impact the completeness, accuracy, and/or reliability of the 
study data or that may significantly affect a subject's rights, safety, or 
well-being.  For example, important protocol deviations may include 
enrolling subjects in violation of key eligibility criteria designed to ensure 
a specific subject population or failing to collect data necessary to 
interpret primary endpoints, as this may compromise the scientific value 
of the trial. 

Protocol violation and important protocol deviation are sometimes used 
interchangeably to refer to a significant departure from protocol 
requirements.  The word “violation” may also have other meanings in a 
regulatory context.  However, in Annex IVa, Subject Disposition of the 
ICH E3 Guideline, the term protocol violation was intended to mean only 
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constitutes an important protocol deviation 
for a trial? 

a change, divergence, or departure from the study requirements, whether 
by the subject or investigator, that resulted in a subject’s withdrawal 
from study participation. (Whether such subjects should be included in 
the study analysis is a separate question.) 

To avoid confusion over terminology, sponsors are encouraged to replace 
the phrase “protocol violation” in Annex IVa with “protocol deviation”, as 
shown in the example flowchart below.  Sponsors may also choose to use 
another descriptor, provided that that the information presented is 
generally consistent with the definition of protocol violation provided 
above. 

The E3 Guideline provides examples of the types of deviations that are 
generally considered important protocol deviations and that should be 
described in Section 10.2 and included in the listing in Appendix 16.2.2.  
The definition of important protocol deviations for a particular trial is 
determined in part by study design, the critical procedures, study data, 
subject protections described in the protocol, and the planned analyses of 
study data.  In keeping with the flexibility of the Guideline, sponsors may 
amend or add to the examples of important deviations provided in E3 in 
consideration of a trial’s requirements.  Substantial additions or changes 
should be clearly described for the reviewer. 
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EXAMPLE FLOWCHART 

DISPOSITION OF PATIENTS 
   N=1,724 

PATIENTS RECEIVING DOUBLE-
BLINDED MEDICATION 

   

              
              

 
N = 340 

REGIMEN A 
 

  
N =  

REGIMEN B 
 

  
N =  

REGIMEN C 
 

  
N =  

REGIMEN D 
 

  
N =  

REGIMEN E 
 

              

                             
N = 281 

COMPLETED 
STUDY 

 N = 59 
WITHDRAWN 

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN 

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN

 N = 
COMPLETED 

STUDY 

 N = 
WITHDRAWN 

                             

ADVERSE EVENT (20) 
UNSAT. RESPONSE 
EFFICACY (1) 
FAILURE TO RETURN (6) 
OTHER MED. EVENT (5) 
OTHER NONMED. EVENT (5) 
PROTOCOL DEVIATION (10) 
PATIENT REQUEST (12) 

 ADVERSE EVENT (19) 
UNSAT. RESPONSE 
EFFICACY (2) 
FAILURE TO RETURN (8) 
OTHER MED. EVENT (8) 
OTHER NONMED. EVENT (4) 
PROTOCOL DEVIATION (10) 
PATIENT REQUEST (10) 

 ADVERSE EVENT (26) 
UNSAT. RESPONSE 
EFFICACY (1) 
FAILURE TO RETURN (7) 
OTHER MED. EVENT (4) 
OTHER NONMED. EVENT (6) 
PROTOCOL DEVIATION (10) 
PATIENT REQUEST (25) 

 ADVERSE EVENT (24) 
UNSAT. RESPONSE 
EFFICACY (1) 
FAILURE TO RETURN (6) 
OTHER MED. EVENT (8) 
OTHER NONMED. EVENT (7) 
PROTOCOL DEVIATION (6) 
PATIENT REQUEST (27) 

 ADVERSE EVENT (42) 
UNSAT. RESPONSE 
EFFICACY (0) 
FAILURE TO RETURN (6) 
OTHER MED. EVENT (14) 
OTHER NONMED. EVENT (1) 
PROTOCOL DEVIATION (14) 
PATIENT REQUEST (15) 
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DOSE-RESPONSE INFORMATION  
TO SUPPORT DRUG REGISTRATION 

I. INTRODUCTION 

Purpose of Dose-Response Information 
Knowledge of the relationships among dose, drug-concentration in blood, and clinical 
response (effectiveness and undesirable effects) is important for the safe and effective 
use of drugs in individual patients.  This information can help identify an appropriate 
starting dose, the best way to adjust dosage to the needs of a particular patient, and a 
dose beyond which increases would be unlikely to provide added benefit or would 
produce unacceptable side effects.  Dose-concentration, concentration- and/or dose-
response information is used to prepare dosage and administration instructions in 
product labeling.  In addition, knowledge of dose-response may provide an economical 
approach to global drug development, by enabling multiple regulatory agencies to 
make approval decisions from a common database. 

Historically, drugs have often been initially marketed at what were later recognized 
as excessive doses (i.e., doses well onto the plateau of the dose-response curve for the 
desired effect), sometimes with adverse consequences (e.g. hypokalemia and other 
metabolic disturbances with thiazide-type diuretics in hypertension).  This situation 
has been improved by attempts to find the smallest dose with a discernible useful 
effect or a maximum dose beyond which no further beneficial effects is seen, but 
practical study designs do not exist to allow for precise determination of these doses.  
Further, expanding knowledge indicates that the concepts of minimum effective dose 
and maximum useful dose do not adequately account for individual differences and do 
not allow a comparison, at various doses, of both beneficial and undesirable effects.  
Any given dose provides a mixture of desirable and undesirable effects, with no single 
dose necessarily optimal for all patients. 

Use of Dose-Response Information in Choosing Doses 
What is most helpful in choosing the starting dose of a drug is knowing the shape and 
location of the population (group) average dose-response curve for both desirable and 
undesirable effects.  Selection of dose is best based on that information, together with 
a judgement about the relative importance of desirable and undesirable effects.  For 
example, a relatively high starting dose (on or near the plateau of the effectiveness 
dose-response curve) might be recommended for a drug with a large demonstrated 
separation between its useful and undesirable dose ranges or where a rapidly evolving 
disease process demands rapid effective intervention.  A high starting dose, however, 
might be a poor choice for a drug with a small demonstrated separation between its 
useful and undesirable dose ranges.  In these cases, the recommended starting dose 
might best be a low dose exhibiting a clinically important effect in even a fraction of 
the patient population, with the intent to titrate the dose upwards as long as the drug 
is well-tolerated.  Choice of a starting dose might also be affected by potential 
intersubject variability in pharmacodynamic response to a given blood concentration 
level, or by anticipated intersubject pharmacokinetic differences, such as could arise 
from non-linear kinetics, metabolic polymorphism, or a high potential for 
pharmacokinetic drug-drug interactions.  In these cases, a lower starting dose would 
protect patients who obtain higher blood concentrations.  It is entirely possible that 
different physicians and even different regulatory authorities would, looking at the 
same data, make different choices as to the appropriate starting doses, dose titration 
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steps, and maximum recommended dose, based on different perceptions of risk/benefit 
relationships.  Valid dose-response data allow the use of such judgement. 

In adjusting the dose in an individual patient after observing the response to an 
initial dose, what would be most helpful is knowledge of the shape of individual dose-
response curves, which is usually not the same as the population (group) average 
dose-response curve.  Study designs that allow estimation of individual dose-response 
curves could therefore be useful in guiding titration, although experience with such 
designs and their analysis is very limited. 

In utilizing dose-response information, it is important to identify, to the extent 
possible, factors that lead to differences in pharmacokinetics of drugs among 
individuals, including demographic factors (e.g. age, gender, race), other diseases (e.g. 
renal or hepatic failure), diet, concurrent therapies, or individual characteristics (e.g. 
weight, body habitus, other drugs, metabolic differences). 

Uses of Concentration-Response Data 
Where a drug can be safely and effectively given only with blood concentration 
monitoring, the value of concentration-response information is obvious.  In other  
cases, an established concentration-response relationship is often not needed, but may 
be useful for ascertaining the magnitude of the clinical consequences of 1) 
pharmacokinetic differences, such as those due to drug-disease (e.g. renal failure) or 
drug-drug interactions, or 2) for assessing the effects of the altered pharmacokinetics 
of new dosage forms (e.g. controlled release formulation) or new dosage regimens 
without need for additional clinical data, where such assessment is permitted by 
regional regulations.  Prospective randomized concentration-response studies are 
critical to defining concentration monitoring therapeutic “windows”  but are also 
useful when pharmacokinetic variability among patients is great; in that case, a 
concentration response relationship may in principle be discerned in a prospective 
study with a smaller number of subjects than could the dose response relationship in 
a standard dose-response study.  Note that collection of concentration-response 
information does not imply that therapeutic blood level monitoring will be needed to 
administer the drug properly.  Concentration-response relationships can be translated 
into dose-response information. Alternatively, if the relationships between 
concentration and observed effects (e.g., an undesirable or desirable pharmacologic 
effect) are defined, patient response can be titrated without the need for further blood 
level monitoring.  Concentration-response information can also allow selection of 
doses (based on the range of concentrations they will achieve) most likely to lead to a 
satisfactory response. 

Problems with Titration Designs 
A study design widely used to demonstrate effectiveness utilizes dose titration to 
some effectiveness or safety endpoint.  Such titration designs, without careful 
analysis, are usually not informative about dose-response relationships.  In many 
studies there is a tendency to spontaneous improvement over time that is not easily 
distinguishable from an increased response to higher doses or cumulative drug 
exposure.  This leads to a tendency to choose, as a recommended dose, the highest 
dose used in such studies that was reasonably well-tolerated.  Historically, this 
approach has often led to a dose that was well in excess of what was really necessary, 
resulting in increased undesirable effects, e.g. to high dose diuretics used for 
hypertension.  In some cases, notably where an early answer is essential, the 
titration-to-highest-tolerable-dose approach is acceptable, because it often requires a 
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minimum number of patients.  For example, the first marketing of zidovudine (AZT) 
for treatment of people with AIDS was based on studies at a high dose; later studies 
showed that lower doses were as effective and far better tolerated.  The urgent need 
for the first effective anti-HIV treatment made the absence of dose-response 
information at the time of approval reasonable (with the condition that more data 
were to be obtained after marketing), but in less urgent cases this approach is 
discouraged. 

Interactions between Dose-Response and Time 
The choice of the size of an individual dose is often intertwined with the frequency of 
dosing.  In general, when the dose interval is long compared to the half-life of the 
drug, attention should be directed to the pharmacodynamic basis for the chosen 
dosing interval.  For example, there might be a comparison of the long dose-interval 
regimen with the same dose in a more divided regimen, looking, where this is feasible, 
for persistence of desired effect throughout the dose-interval and for adverse effects 
associated with blood level peaks.  Within a single dose-interval, the dose-response 
relationships at peak and through blood levels may differ and the relationship could 
depend on the dose interval chosen. 

Dose-response studies should take time into account in a variety of other ways.  The 
study period at a given dose should be long enough for the full effect to be realized, 
whether delay is the result of pharmacokinetic, or pharmacodynamic factors.  The 
dose-response may also be different for morning vs evening dosing.  Similarly, the 
dose-response relationship during early dosing may not be the same as in the 
subsequent maintenance dosing period.  Responses could also be related to 
cumulative dose, rather than daily dose, to duration of exposure (e.g., tachyphylaxis, 
tolerance, or hysteresis) or the relationships of dosing to meals. 

II. OBTAINING DOSE-RESPONSE INFORMATION 

Dose-Response Assessment Should Be an Integral Part of Drug Development 
Assessment of dose-response should be an integral component of drug development 
with studies designed to assess dose-response an inherent part of establishing the 
safety and effectiveness of the drug.  If development of dose-response information is 
built into the development process it can usually be accomplished with no loss of time 
and minimal extra effort compared to development plans that ignore dose-response. 

Studies in Life-Threatening Diseases 
In particular therapeutic areas, different therapeutic and investigational behaviors 
have evolved; these affect the kinds of studies typically carried out.  Parallel dose-
response study designs with placebo or placebo-controlled titration study designs 
(very effective designs typically used in studies of angina, depression, hypertension, 
etc.) would not be acceptable in the study of some conditions, such as life-threatening 
infections or potentially curable tumors, at least if there were effective treatments 
known.  Moreover, because in those therapeutic areas considerable toxicity could be 
accepted, relatively high doses of drugs are usually chosen to achieve the greatest 
possible beneficial effect rapidly.  This approach may lead to recommended doses that 
deprive some patients of the potential benefit of a drug by inducing toxicity that leads 
to cessation of therapy.  On the other hand, use of low, possibly subeffective, doses, or 
of titration to desired effect may be unacceptable, as an initial failure in these cases 
may represent and opportunity for cure forever lost. 
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Nonetheless, even for life-threatening diseases, drug developers should always be 
weighing the gains and disadvantages of varying regimens and considering how best 
to choose dose, dose-interval and dose-escalation steps.  Even in indications involving 
life-threatening diseases, the highest tolerated dose, or the dose with the largest effect 
on a surrogate marker will not always be the optimal dose.  Where only single dose is 
studied, blood concentration data, which will almost always show considerable 
individual variability due to pharmacokinetic differences, may retrospectively give 
clues to possible concentration-response relationships. 

Use of just a single dose has been typical of large-scale intervention studies (e.g. post-
myocardial infarction studies), because of the large sample sizes needed.  In planning 
an intervention study, the potential advantages of studying more than a single dose 
should be considered.  In some cases it may be possible to simplify the study by 
collecting less information on each patient, allowing study of a larger population 
treated with several doses without significant increase in costs. 

Regulatory Considerations When Dose-Response Data Are Imperfect 
Even well-laid plans are not invariably successful.  An otherwise well-designed dose-
response study may have utilized doses that were too high, or too close together, so 
that all appear equivalent (albeit superior to placebo).  In that case, there is the 
possibility that the lowest dose studied is still greater than needed to exert the drug’s 
maximum effect.  Nonetheless, an acceptable balance of observed undesired effects 
and beneficial effects might make marketing at one of the doses studied reasonable.  
This decision would be easiest, of course, if the drug had special value, but even if it 
did not, in light of the studies that partly defined the proper dose range, further dose-
finding might be pursued in the post-marketing period.  Similarly, although seeking 
dose-response data should be a goal of every development program, approval based on 
data from studies using a fixed single dose or a defined dose range (but without valid 
dose-response information) might be appropriate where benefit from a new therapy in 
treating or preventing a serious disease is clear. 

Examining the Entire Database for Dose-Response Information 
In addition to seeking dose-response information from studies specifically designed to 
provide it, the entire database should be examined intensively for possible dose-
response effects.  The limitations imposed by certain study design feature should of 
course be appreciated.  For example, many studies titrate the dose upward for safety 
reasons.  As most side effects of drugs occur early and may disappear with continued 
treatment, this can result in a spuriously higher rate of undesirable effects at the 
lower doses.  Similarly, in studies where patients are titrated to a desired response, 
those patients relatively unresponsive to the drug are more likely to receive the 
higher dose, giving an apparent, but misleading, inverted “U-shaped” dose-response 
curve.  Despite such limitations, clinical data from all sources should be analyzed for 
dose-related covariate effects using multivariate, or other alternative, approaches, 
even if the analyses can yield principally hypotheses, not definitive conclusions.  For 
example, an inverse relation of effect to weight or creatinine clearance could reflect a 
dose-related covered relationship.  If pharmacokinetics screening (obtaining a small 
number of steady-state blood concentration measurements in most phase 2/3 study 
patients) is carried out, or if other approaches to obtaining drug concentrations during 
trials are used, a relation of effects (desirable or undesirable) to blood concentrations 
may be discerned.  The relationship may by itself be a persuasive description of 
concentration response or may suggest further study. 
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III. STUDY DESIGNS FOR ASSESSING DOSE-RESPONSE 

General 
The choice of study design and study population in dose-response trials will depend on 
the phase of development, therapeutic indication under investigation, and the severity 
of the disease in the patient population of interest.  For example, the lack of 
appropriate salvage therapy for life threatening or serious conditions with irreversible 
outcomes may ethically preclude conduct of studies at doses below the maximal 
tolerated dose.  A homogeneous patient population will generally allow achievement 
of study objectives with small numbers of subjects given each treatment.  On the other 
hand, larger, more diverse populations allow detection of potentially important 
covariate effects. 

In general, useful dose-response information is best obtained from trials specifically 
designed to compare several doses.  A comparison of results from two or more 
controlled trials with single fixed doses might sometimes be informative, e.g., if 
control groups were similar, although, even in that case, the many across-study 
differences that occur in separate trials usually make this approach unsatisfactory.  It 
is also possible in some cases to derive, retrospectively, blood concentration-response 
relationships from the variable concentrations attained in a fixed dose trial.  While 
these analyses are potentially confounded by disease severity or other patient factors, 
the information can be useful and can guide subsequent studies.  Conducting dose-
response studies at an early stage of clinical development may reduce the number of 
failed phase 3 trials, speeding the drug development process and conserving 
development resources. 

Pharmacokinetic information can be used to choose doses that ensure adequate 
spread of attained concentration-response values and diminish or eliminate overlap 
between attained concentrations in dose-response trials.  For drugs with high 
pharmacokinetic variability, a greater spread of doses could be chosen.  Alternatively, 
the dosing groups could be individualized by adjusting for pharmacokinetic covariates 
(e.g., correction for weight, lean body mass, or renal function) or a concentration-
controlled study could be carried out. 

As a practical matter, valid dose-response data can be obtained more readily when the 
response is measured by a continuous or categorical variable, is relatively rapidly 
obtained after therapy is started, and is rapidly dissipated after therapy is stopped 
(e.g., blood pressure, analgesia, bronchodilation).  In this case, a wider range of study 
designs can be used and relatively small, simple studies can give useful information.  
Placebo-controlled individual subject titration designs typical of many early drug 
development studies, for example, properly conducted and analyzed (quantitative 
analysis that models and estimates the population and individual dose-response 
relationships), can give guidance for more definitive parallel, fixed dose, dose-
response studies or may be definitive on their own. 

In contrast, when the study endpoint or adverse effect is delayed, persistent, or 
irreversible (e.g., stroke or heart attack prevention, asthma prophylaxis, arthritis 
treatments with late onset response, survival in cancer, treatment of depression), 
titration and simultaneous assessment of response is usually not possible, and the 
parallel dose-response study is usually needed.  The parallel group, dose-response 
study also offers protection against missing an effective dose because of an inverted 
“U-shaped” (umbrella or bell shaped) dose-response curve, where higher doses are less 
effective than lower doses, a response that can occur, for example, with mixed agonist-
antagonists. 
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Trials intended to evaluate dose or concentration response should be well-controlled, 
using randomization and blinding (unless blinding is unnecessary or impossible) to 
assure comparability of treatment groups and to minimize potential patient, 
investigator, and analyst bias, and should be of adequate size. 

It is important to choose as wide a range of doses as is compatible with practicality 
and patient safety to discern clinically meaningful differences.  This is especially 
important where there are no pharmacologic or plausible surrogate endpoints to give 
initial guidance as to dose. 

Specific Trial Designs 
A number of specific study designs can be used to assess dose-response. The same 
approaches can also be used to measure concentration-response relationships.  
Although not intended to be an exhaustive list, the following approaches have been 
shown to be useful ways of deriving valid dose-response information.  Some designs 
outlined in this guidance are better established than others, but all are worthy of 
consideration.  These designs can be applied to the study of established clinical 
endpoints or surrogate endpoints. 

1. Parallel dose-response 
Randomization to several fixed dose groups (the randomized parallel dose-
response study) is simple in concept and is a design that has had extensive use 
and considerable success.  The fixed dose is the final or maintenance dose; 
patients may be placed immediately on that dose or titrated gradually (in a 
scheduled “forced” titration) to it if that seems safer.  In either case, the final dose 
should be maintained for a time adequate to allow the dose-response comparison.  
Although including a placebo group in dose-response studies is desirable, it is not 
theoretically necessary in all cases; a positive slope, even without a placebo group, 
provides evidence of a drug effect.  To measure the absolute size of the drug effect, 
however, a placebo or comparator with very limited effect on the endpoint of 
interest is usually needed.  Moreover, because a difference between drug groups 
and placebo unequivocally shows effectiveness, inclusion of a placebo group can 
salvage, in part, a study that used doses that were all too high and therefore 
showed no dose-response slope, by showing that all doses were superior to 
placebo.  In principle, being able to detect a statistically significant difference in 
pairwise comparisons between doses is not necessary if a statistically significant 
trend (upward slope) across doses can be established using all the data.  It should 
be demonstrated, however, that the lowest dose(s) tested, if these are to be 
recommended, have a statistically significant and clinically meaningful effect. 

The parallel dose-response study gives group mean (population-average) dose-
responses, not the distribution or shape of individual dose-response curves. 

It is all too common to discover, at the end of a parallel dose-response study, that 
all doses were too high (on the plateau of the dose-response curve), or that doses 
did not go high enough.  A formally planned interim analysis (or other multi-stage 
design) might detect such a problem and allow study of the proper dose range. 

As with any placebo-controlled trial, it may also be useful to include one or more 
doses of an active drug control.  Inclusion of both placebo and active control 
groups allows assessment of “assay sensitivity”, permitting a distinction between 
an ineffective drug and an “ineffective” (null, no test) study.  Comparison of dose-
response curves for test and control drugs, not yet a common design, may also 
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represent a more valid and informative comparative effectiveness/safety study 
than comparison of single doses of the two agents. 

The factorial trial is a special case of the parallel dose-response study to be 
considered when combination therapy is being evaluated.  It is particularly useful 
when both agents are intended to affect the same response variable (a diuretic 
and another anti-hypertensive, for example), or when one drug is intended to 
mitigate the side effects of the other.  These studies can show effectiveness (a 
contribution of each component of the combination) and, in addition, provide 
dosing information for the drugs used alone and together. 

A factorial trial is a parallel group, fixed-dose design that uses a range of doses of 
each separate drug and some or all combinations of these doses.  The sample size 
need not be large enough to distinguish single cells from each other in pair-wise 
comparisons because all of the data can be used to derive dose-response 
relationships for the single agents and combinations, i.e., a dose-response surface.  
These trials therefore can be of moderate size.  The doses and combinations that 
could be approved for marketing might not be limited to the actual doses studied 
but might include dose and combinations in between those studied.  There may be 
some exceptions to the ability to rely entirely on the response surface analysis in 
choosing dose(s).  At the low end of the dose range, if the doses used are lower 
than the recognized effective doses of the single agents, it would ordinarily be 
important to have adequate evidence that these can be distinguished from placebo 
in a pair-wise comparison.  One way to do this in the factorial study is to have the 
lowest dose combination and placebo groups be somewhat larger than other 
groups; another is to have a separate study of the low-dose combination. Also, at 
the high end of the dose range, it may be necessary to confirm the contribution of 
each component to the overall effect. 

2. Cross-over dose-response 
A randomized multiple cross-over study of different doses can be successful if 
drug effect develops rapidly and patients return to baseline conditions quickly 
after cessation of therapy, if responses are not irreversible (cure, death), and if 
patients have reasonably stable disease.  This design suffers, however, from the 
potential problems of all cross-over studies: it can have analytic problems if there 
are many treatment withdrawals; it can be quite long in duration for an 
individual patient; and there is often uncertainty about carry-over effects (longer 
treatment periods may minimize this problem), baseline comparability after the 
first period, and period-by-treatment interactions.  The length of the trial can be 
reduced by approaches that do not require all patients to receive each dose, such 
as balanced incomplete block designs. 

The advantages of the design are that each individual receives several different 
doses so that the distribution of individual dose-response curves may be 
estimated, as well as the population average curve, and that, compared to a 
parallel group design, fewer patients may be needed.  Also, in contrast to titration 
designs, dose and time are not confounded and carry-over effects are better 
assessed. 

3. Forced titration 
A forced titration study, where all patients move through a series of rising doses, 
is similar in concept and limitations to a randomized multiple cross-over dose-
response study, except that assignment to dose levels is ordered, not random.  If 
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most patients complete all doses, and if the study is controlled with a parallel 
placebo-group, the forced titration study allows a series of comparisons of an 
entire randomized group given several doses of drug with a concurrent placebo, 
just as the parallel fixed dose trial does.  A critical disadvantage is that by itself, 
this study design cannot distinguish response to increased dose from response to 
increased time on drug therapy or a cumulative drug dosage effect.  It is therefore 
an unsatisfactory design when response is delayed, unless treatment at each dose 
is prolonged. Even where the time-until-development of effect is known to be 
short (from other data), this design gives poor information on adverse effects, 
many of which have time-dependent characteristics.  A tendency toward 
spontaneous improvement, a very common circumstance, will be revealed by the 
placebo group, but is also a problem for this design, as over time the higher doses 
may find little room to show an increased effect.  This design can give a 
reasonable first approximation of both population-average dose-response and the 
distribution of individual dose-response relationships if the cumulative (time-
dependent) drug effect is minimal and the number of treatment withdrawals is 
not excessive.  Compared to a parallel dose-response study, this design may use 
fewer patients, and can, by extending the study duration, be used to investigate a 
wide range of doses, again making it a reasonable first study.  With a concurrent 
placebo group this design can provide clear evidence of effectiveness, and may be 
especially valuable in helping choose doses for a parallel dose-response study. 

4. Optional titration (placebo-controlled titration to end-point) 
In this design patients are titrated until they reach a well characterized favorable 
or unfavorable response, defined by dosing rules expressed in the protocol.  This 
approach is most applicable to conditions where the response is reasonably 
prompt and is not an irreversible event, such as stroke or death.  A crude analysis 
of such studies, e.g., comparing the effects in the subgroups of patients titrated to 
various dosages, often gives a misleading inverted “U-shaped” curve, as only poor 
responders are titrated to the highest dose.  However, more sophisticated 
statistical analytical approaches that correct for this, by modeling and estimating 
the population and individual dose-response relationships, appear to allow 
calculation of valid dose-response information.  Experience in deriving valid dose-
response information in this fashion is still limited.  It is important, in this 
design, to maintain a concurrent placebo group to correct for spontaneous 
changes, investigator expectations, etc.  Like other designs that use several doses 
in the same patient, this design may use fewer patients than a parallel fixed dose 
study of similar statistical power and can provide both population average and 
individual dose-response information.  The design does, however, risk 
confounding of time and dose effects and would be expected to have particular 
problems in finding dose-response relationships for adverse effects.  Like the 
forced titration design, it can be used to study a wide dose range and, with a 
concurrent placebo group, can provide clear evidence of effectiveness.  It too may 
be especially valuable as an early study to identify doses for a definitive parallel 
study. 
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IV. GUIDANCE AND ADVICE 
1. Dose-response data are desirable for almost all new chemical entities entering the 

market.  These data should be derived from study designs that are sound and 
scientifically based; a variety of different designs can give valid information. The 
studies should be well-controlled, using accepted approaches to minimize bias. In 
addition to carrying out formal dose-response studies, sponsors should examine 
the entire database for possible dose-response information. 

2. The information obtained through targeted studies and analyses of the entire 
database should be used by the sponsor to: 

a. Identify a reasonable starting dose, ideally with specific adjustments (or a 
firm basis for believing none is needed) for patient size, gender, age, 
concomitant illness, and concomitant therapy, reflecting an integration of 
what is known about pharmacokinetic and pharmacodynamic variability.  
Depending on circumstances (the disease, the drug’s toxicity) the starting 
dose may range from a low dose with some useful effect to a dose that is at or 
near the full-effect dose. 

b. Identify reasonable, response-guided titration steps, and the interval at 
which they should be taken, again with appropriate adjustments for patient 
characteristics. These steps would be based either on the shape of the typical 
individual’s dose-effect curves (for both desirable and undesirable effects), if 
individual dose-response data were available, or if not, on the shape of the 
population (group)-average dose-response, and the time needed to detect a 
change in these effects. It should be noted that methodology for finding the 
population (group)-average dose-response is, at present, better established 
than is methodology for finding individual dose-response relationships. 

c. Identify a dose, or a response (desirable or undesirable), beyond which 
titration should not ordinarily be attempted because of a lack of further 
benefit or an unacceptable increase in undesirable effects. 

3. It is prudent to carry out dose-ranging or concentration-response studies early in 
development as well as in later stages in order to avoid failed phase 3 studies or 
accumulation of a database that consists largely of exposures at ineffective or 
excessive doses.  The endpoints of studies may vary at different stages of drug 
development.  For example, in studying a drug for heart failure, a 
pharmacodynamic endpoint might be used early (e.g., cardiac output, wedge 
pressure), an intermediate endpoint might be used later (e.g., exercise tolerance, 
symptoms) and a mortality or irreversible morbidity endpoint might be the final 
assessment (survival, new infarction).  It should be anticipated that the dose-
response for these endpoints may be different.  Of course, the choice of endpoints 
that must be studied for marketing approval will depend on the specific situation. 

4. A widely used, successful and acceptable design, but not the only study design for 
obtaining population average dose-response data, is the parallel, randomized 
dose-response study with three or more dosage levels, one of which may be zero 
(placebo). From such a trial, if dose levels are well chosen, the relationship of drug 
dosage, or drug concentration, to clinical beneficial or undesirable effects can be 
defined. 

Several dose levels are needed, at least two in addition to placebo, but in general, 
study of more than the minimum number of doses is desirable.  A single dose level 
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of drug versus placebo allows a test of the null hypothesis of no difference 
between drug and placebo, but cannot define the dose-response relationship. 
Similarly, although a linear relationship can be derived from the response to two 
active doses (without placebo), this approximation is usually not sufficiently 
informative.  Study designs usually should emphasize elucidation of the dose-
response function, not individual pairwise comparisons.  If a particular point on 
the curve, e.g., whether a certain low dose is useful, becomes an issue, it should 
be studied separately. 

5. Dose-response data for both beneficial and undesirable effects may provide 
information that allows approval of a range of doses that encompass an 
appropriate benefit to risk ratio.  A well-controlled dose-response study is also a 
study that can serve as primary evidence of effectiveness. 

6. Regulatory agencies and drug developers should be open to new approaches and 
to the concept of reasoned and well documented exploratory data analysis of 
existing or future databases in search of dose-response data.  Agencies should also 
be open to the use of various statistical and pharmacometric techniques such as 
Bayesian and population methods, modeling, and pharmacokinetic-
pharmacodynamic approaches.  However, these approaches should not subvert 
the requirement for dose-response data from prospective, randomized, multi-dose-
level clinical trials.  Post-hoc explanatory data analysis in search of dose-response 
information from databases generated to meet other objectives will often generate 
new hypotheses, but will only occasionally provide definitive assessment of dose-
response relationships. 

A variety of data analytical techniques, including increased use of retrospective 
population-type analyses, and novel designs (e.g., sequential designs) may help 
define the dose-response relationship.  For example, fixed dose designs can be 
reanalyzed as a continuum of dose levels if doses are refigured on a mg/kg basis, 
or adjusted for renal function, lean body mass, etc.  Similarly, blood levels taken 
during a dose-response study may allow estimates of concentration-response 
relationships.  Adjustment of drug exposure levels might be made on the basis of 
reliable information on drug taking compliance.  In all of these cases, one should 
always be conscious of confounding, i.e., the presence of a factor that alters both 
the refigured dose and response or that alters both blood level and response, 
compliance and response, etc. 

7. Dose-response data should be explored for possible differences in subsets based on 
demographic characteristics, such as age, gender or race.  To do this it is 
important to know whether there are pharmacokinetic differences among these 
groups, e.g. due to metabolic differences, differences in body habitus or 
composition, etc. 

8. Approval decisions are based on a consideration of the totality of information on a 
drug.  Although dose-response information should be available, depending on the 
kind and degree of effectiveness shown, imperfections in the database may be 
acceptable with the expectation that further studies will be carried out after 
approval.  Thus, informative dose-response data, like information on responses in 
special populations, on long-term use, on potential drug-drug and drug-disease 
interactions, is expected, but might, in the face of a major therapeutic benefit or 
urgent need, or very low levels of observed toxicity, become a deferred 
requirement. 

10 



 

 
INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL 
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN 
USE 
 
 

ICH HARMONISED TRIPARTITE GUIDELINE 
 
 

ETHNIC FACTORS IN THE ACCEPTABILITY  
OF FOREIGN CLINICAL DATA 

E5(R1) 
 
 

Current Step 4 version 
dated 5 February 1998 

 
(including the Post Step 4 corrections  

agreed by the Steering Committee on 11 March 1998) 

 
 
 
This Guideline has been developed by the appropriate ICH Expert Working Group and 
has been subject to consultation by the regulatory parties, in accordance with the ICH 
Process.  At Step 4 of the Process the final draft is recommended for adoption to the 
regulatory bodies of the European Union, Japan and USA. 



E5(R1) 
Document History 

 

First 
Codification History Date 

New 
Codification 

November 
2005 

E5 Approval by the Steering Committee under Step 2 
and release for public consultation. 

5  
March 
1997 

E5 

E5 Approval by the Steering Committee under Step 4 
and recommendation for adoption to the three ICH 
regulatory bodies. 

5 
February 

1998 

E5 

Current Step 4 version 

E5 Approval by the Steering Committee of minor Post-
Step 4 editorial corrections. 

11 
 March 
1998 

E5(R1) 

 

In order to facilitate the implementation of the E5 guideline, the ICH Experts have developed 
a series of Q&As which can be downloaded from the ICH web site directly from the following 

url : http://www.ich.org

E5 Questions & Answers History 
Current E5 Q&As posted on the web site 

E5 Q&As Approval by the Steering Committee November 
2003 

E5 Q&As 

 

 

http://www.ich.org/


 

ETHNIC FACTORS IN THE ACCEPTABILITY  
OF FOREIGN CLINICAL DATA 

ICH Harmonised Tripartite Guideline 

Having reached Step 4 of the ICH Process at the ICH Steering Committee meeting  
on 5 February 1998, this guideline is recommended for  

adoption to the three regulatory parties to ICH 
(This document includes the Post Step 4 corrections agreed by the Steering Committee 

on 11 March 1998) 

 

TABLE OF CONTENTS 

1. INTRODUCTION......................................................................................................1 
1.1 Objectives ........................................................................................................1 
1.2 Background .....................................................................................................1 
1.3 Scope................................................................................................................1 

2. ASSESSMENT OF THE CLINICAL DATA PACKAGE INCLUDING 
FOREIGN CLINICAL DATA FOR ITS FULFILMENT OF REGULATORY 
REQUIREMENTS IN THE NEW REGION..........................................................2 
2.1 Additional Studies to Meet the New Region’s  

Regulatory Requirements ..............................................................................3 
3. ASSESSMENT OF THE FOREIGN CLINICAL DATA FOR 

EXTRAPOLATION TO THE NEW REGION .......................................................3 
3.1 Characterization of the Medicine’s Sensitivity to Ethnic Factors ...............3 
3.2 Bridging Data Package...................................................................................4 

3.2.1 Definition of Bridging Data Package and Bridging Study .............4 
3.2.2 Nature and Extent of the Bridging Study .......................................4 
3.2.3 Bridging Studies for Efficacy............................................................5 
3.2.4 Bridging Studies for Safety ..............................................................6 

4. DEVELOPMENTAL STRATEGIES FOR GLOBAL DEVELOPMENT...........6 
5. SUMMARY.................................................................................................................7 
GLOSSARY .......................................................................................................................7 
APPENDIX A  Classification of Intrisic and Extrinsic Ethnic Factors .......................10 
APPENDIX B  Assessment of the Clinical Data Package for Acceptability .................11 
APPENDIX C  Pharmacokinetic, Pharmacodynamic and Dose Response 
Considerations ..................................................................................................................12 
APPENDIX D  A Medicine’s Sensitivity to Ethnic Factors ...........................................13 
 

 

 

i 





 

ETHNIC FACTORS IN THE ACCEPTABILITY  
OF FOREIGN CLINICAL DATA 

 

1. INTRODUCTION 
The purpose of this guidance is to facilitate the registration of medicines among ICH 
regions* (see Glossary) by recommending a framework for evaluating the impact of 
ethnic factors* upon a medicine’s effect, i.e., its efficacy and safety at a particular 
dosage* and dose regimen*. It provides guidance with respect to regulatory and 
development strategies that will permit adequate evaluation of the influence of ethnic 
factors while minimizing duplication of clinical studies and supplying medicines 
expeditiously to patients for their benefit. This guidance should be implemented in 
context with the ICH guidances. For the purposes of this document, ethnic factors are 
defined as those factors relating to the genetic and physiologic (intrinsic*) and the 
cultural and environmental (extrinsic*) characteristics of a population (Appendix A). 

1.1 Objectives  
• To describe the characteristics of foreign clinical data that will facilitate their 

extrapolation to different populations and support their acceptance as a basis for 
registration of a medicine in a new region*. 

• To describe regulatory strategies that minimize duplication of clinical data and 
facilitate acceptance of foreign clinical data in the new region. 

• To describe the use of bridging studies*, when necessary, to allow extrapolation of 
foreign clinical data to a new region. 

• To describe development strategies capable of characterizing ethnic factor 
influences on safety, efficacy, dosage and dose regimen. 

1.2 Background  
All regions acknowledge the desirability of utilizing foreign clinical data that meet the 
regulatory standards and clinical trial practices acceptable to the region considering 
the application for registration. 
However, concern that ethnic differences may affect the medication’s safety, efficacy, 
dosage and dose regimen in the new region has limited the willingness to rely on 
foreign clinical data. Historically, this has been one of the reasons, therefore, the 
regulatory authority in the new region has often requested that all, or much of, the 
foreign clinical data in support of registration be duplicated in the new region. 
Although ethnic differences among populations may cause differences in a medicine’s 
safety, efficacy, dosage or dose regimen, many medicines have comparable 
characteristics and effects across regions. Requirements for extensive duplication of 
clinical evaluation for every compound can delay the availability of new therapies and 
unnecessarily waste drug development resources.  

1.3 Scope 
This guidance is based on the premise that it is not necessary to repeat the entire 
clinical drug development program in the new region and is intended to recommend 
strategies for accepting foreign clinical data as full or partial support for approval of 
an application in a new region. It is critical to appreciate that this guidance is not 
intended to alter the data requirements for registration in the new region; it seeks to 
recommend when these data requirements may be satisfied with foreign clinical data. 
All data in the clinical data package, including foreign data, should meet the 
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standards of the new region with respect to study design and conduct and the 
available data should satisfy the regulatory requirements in the new region. 
Additional studies conducted in any region may be required by the new region to 
complete the clinical data package.  
Once a clinical data package fulfils the regulatory requirements of the new region, the 
only remaining issue with respect to the acceptance of the foreign clinical data is its 
ability to be extrapolated to the population of the new region. When the regulatory 
authority or the sponsor is concerned that differences in ethnic factors could alter the 
efficacy or safety of the medicine in the population in the new region, the sponsor may 
need to generate a limited amount of clinical data in the new region in order to 
extrapolate or “bridge” the clinical data between the two regions.  
If a sponsor needs to obtain additional clinical data to fulfil the regulatory 
requirements of the new region, it is possible that these clinical trials can be designed 
to also serve as the bridging studies. 
Thus, the sponsor and the regional regulatory authority of the new region would 
assess an application for registration for: 

1. its completeness with respect to the regulatory requirements of the new 
region; and 

2. the ability to extrapolate to the new region those parts of the application 
(which could be most or all of the application) based on studies from the 
foreign region (Appendix B).  

2. ASSESSMENT OF THE CLINICAL DATA PACKAGE INCLUDING 
FOREIGN CLINICAL DATA FOR ITS FULFILMENT OF 
REGULATORY REQUIREMENTS IN THE NEW REGION 

The regional regulatory authority would assess the clinical data package, including 
the foreign data, as to whether or not it meets all of the regulatory standards 
regarding the nature and quality of the data, irrespective of its geographic origin, i.e., 
data generated either totally in a foreign region (or regions) or data from studies 
conducted both in a foreign and the new region to which the application is being 
made. A clinical data package that meets all of these regional regulatory 
requirements is defined as a “Complete” Clinical Data Package* for submission and 
potential approval. The acceptability of the foreign clinical data component of the 
complete data package depends then upon whether it can be extrapolated to the 
population of the new region.  
Before extrapolation can be considered, the Complete Clinical Data Package, 
including foreign clinical data, submitted to the new region should contain: 
• Adequate characterization of pharmacokinetics*, pharmacodynamics*, dose-

response, efficacy and safety in the population of the foreign region(s). 
• Clinical trials establishing dose response, efficacy and safety. These trials should: 

• Be designed and conducted according to regulatory standards in the new 
region, e.g., choice of controls, and should be conducted according to GCP 

• Be adequate and well-controlled* 
• Utilize endpoints that are considered appropriate for assessment of treatment 
• Evaluate clinical disorders using medical and diagnostic definitions that are 

acceptable to the new region. 

2 



Ethnic Factors in the Acceptability of Foreign Clinical Data 

• Characterization in a population relevant to the new region of the 
pharmacokinetics, and where possible, pharmacodynamics and dose response for 
pharmacodynamic endpoints. This characterization could be performed in the 
foreign region in a population representative of the new region* or in the new 
region*. 

Several ICH guidelines that address aspects of design, conduct, analysis and 
reporting of clinical trials will help implement the concepts of the Complete Clinical 
Data Package. These guidances include GCP’s (E6), evaluation of dose response (E4), 
adequacy of safety data (E1 and E2), conduct of studies in the elderly (E7), reporting 
of study results (E3), general considerations for clinical trials (E8), and statistical 
considerations (E9). A guidance on the choice of control group in clinical trials (E10) is 
under development. 

2.1 Additional Studies to Meet the New Region’s Regulatory 
Requirements 

When the foreign clinical data do not meet the regional regulatory requirements, the 
regulatory authority may require additional clinical trials such as: 
• clinical trials in different subsets of the population such as patients with renal 

insufficiency, patients with hepatic dysfunction, etc. 
• clinical trials using different comparators at the new region’s approved dosage and 

dose regimen 
• drug-drug interaction studies 

3. ASSESSMENT OF THE FOREIGN CLINICAL DATA FOR 
EXTRAPOLATION TO THE NEW REGION 

3.1 Characterization of the Medicine’s Sensitivity to Ethnic Factors 
To assess a medicine’s sensitivity to ethnic factors it is important that there be 
knowledge of its pharmacokinetic and pharmacodynamic properties and the 
translation of those properties to clinical effectiveness and safety. A reasonable 
evaluation is described in Appendix C. Some properties of a medicine (chemical class, 
metabolic pathway, pharmacologic class) make it more or less likely to be affected by 
ethnic factors (Appendix D). Characterization of a medicine as “ethnically 
insensitive”, i.e., unlikely to behave differently in different populations, would usually 
make it easier to extrapolate data from one region to another and need less bridging 
data. 
Factors that make a medicine ethnically sensitive or insensitive will become better 
understood and documented as effects in different regions are compared. It is clear at 
present, however, that such characteristics as clearance by an enzyme showing 
genetic polymorphism and a steep dose-response curve will make ethnic differences 
more likely. Conversely, a lack of metabolism or active excretion, a wide therapeutic 
dose range*, and a flat dose response curve will make ethnic differences less likely. 
The clinical experience with other members of the drug class in the new region will 
also contribute to the assessment of the medicine’s sensitivity to ethnic factors. It may 
be easier to conclude that the pharmacodynamic and clinical behaviour of a medicine 
will be similar in the foreign and new regions if other members of the pharmacologic 
class have been studied and approved in the new region with dosing regimens similar 
to those used in the original region. 
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3.2 Bridging Data Package  

3.2.1 Definition of Bridging Data Package and Bridging Study 
A bridging data package consists of: 1) selected information from the Complete 
Clinical Data Package that is relevant to the population of the new region, including 
pharmacokinetic data, and any preliminary pharmacodynamic and dose-response 
data, and 2) if needed, a bridging study to extrapolate the foreign efficacy data and/or 
safety data to the new region. 
A bridging study is defined as a study performed in the new region to provide 
pharmacodynamic or clinical data on efficacy, safety, dosage and dose regimen in the 
new region that will allow extrapolation of the foreign clinical data to the population 
in the new region. A bridging study for efficacy could provide additional 
pharmacokinetic information in the population of the new region. When no bridging 
study is needed to provide clinical data for efficacy, a pharmacokinetic study in the 
new region may be considered as a bridging study. 

3.2.2 Nature and Extent of the Bridging Study 
This guidance proposes that when the regulatory authority of the new region is 
presented with a clinical data package that fulfils its regulatory requirements, the 
authority should request only those additional data necessary to assess the ability to 
extrapolate foreign data from the Complete Clinical Data Package to the new region. 
The sensitivity of the medicine to ethnic factors will help determine the amount of 
such data. In most cases, a single trial that successfully provides these data in the 
new region and confirms the ability to extrapolate data from the original region 
should suffice and should not need further replication. Note that even though a single 
study should be sufficient to “bridge” efficacy data, a sponsor may find it practical to 
obtain the necessary data by conducting more than one study. For example, where it 
is intended that a fixed dose, dose-response study using a clinical endpoint is needed 
as the bridging study, a short-term pharmacologic endpoint study may be used to 
choose the dose(s) for the larger (clinical endpoint) study. 
When the regulatory authority requests, or the sponsor decides to conduct, a bridging 
study, discussion between the regional regulatory authority and sponsor is 
encouraged, when possible, to determine what kind of bridging study will be needed. 
The relative ethnic sensitivity will help determine the need for and the nature of the 
bridging study. For regions with little experience with registration based on foreign 
clinical data, the regulatory authorities may still request a bridging study for 
approval even for compounds insensitive to ethnic factors. As experience with 
interregional acceptance increases, there will be a better understanding of situations 
in which bridging studies are needed. It is hoped that with experience, the need for 
bridging data will lessen. 
The following is general guidance about the ability to extrapolate data generated from 
a bridging study: 
• If the bridging study shows that dose response, safety and efficacy in the new 

region are similar, then the study is readily interpreted as capable of “bridging” 
the foreign data. 

• If a bridging study, properly executed, indicates that a different dose in the new 
region results in a safety and efficacy profile that is not substantially different 
from that derived in the original region, it will often be possible to extrapolate the 
foreign data to the new region, with appropriate dose adjustment, if this can be 
adequately justified (e.g., by pharmacokinetic and/or pharmacodynamic data).  

4 



Ethnic Factors in the Acceptability of Foreign Clinical Data 

• If the bridging study designed to extrapolate the foreign data is not of sufficient 
size to confirm adequately the extrapolation of the adverse event profile to the 
new population, additional safety data may be necessary (section 3.2.4). 

• If the bridging study fails to verify safety and efficacy, additional clinical data 
(e.g., confirmatory clinical trials) would be necessary. 

3.2.3 Bridging Studies for Efficacy 
Generally, for medicines characterized as insensitive to ethnic factors, the type of 
bridging study needed (if needed) will depend upon experience with the drug class and 
upon the likelihood that extrinsic ethnic factors (including design and conduct of 
clinical trials) could affect the medicine’s safety, efficacy, and dose-response. For 
medicines that are ethnically sensitive, a bridging study may often be needed if the 
populations in the two regions are different. The following examples illustrate types of 
bridging studies for consideration in different situations: 

• No Bridging Study 
In some situations, extrapolation of clinical data may be feasible without a bridging 
study: 

If the medicine is ethnically insensitive and extrinsic factors such as medical 
practice and conduct of clinical trials in the two regions are generally similar. 
If the medicine is ethnically sensitive but the two regions are ethnically similar 
and there is sufficient clinical experience with pharmacologically related 
compounds to provide reassurance that the class behaves similarly in patients in 
the two regions with respect to efficacy, safety, dosage and dose regimen. This 
might be the case for well-established classes of drugs known to be administered 
similarly but not necessarily identically in the two regions. 

• Bridging Studies using pharmacologic endpoints  
If the regions are ethnically dissimilar and the medicine is ethnically sensitive but 
extrinsic factors are generally similar (e.g., medical practice, design and conduct of 
clinical trials) and the drug class is a familiar one in the new region, a controlled 
pharmacodynamic study in the new region, using a pharmacologic endpoint that is 
thought to reflect relevant drug activity (which could be a well-established surrogate 
endpoint) could provide assurance that the efficacy, safety, dose and dose regimen 
data developed in the first region are applicable to the new region. Simultaneous 
pharmacokinetic (i.e., blood concentration) measurements may make such studies 
more interpretable. 

• Controlled Clinical Trials 
It will usually be necessary to carry out a controlled clinical trial, often a randomized, 
fixed dose, dose-response study, in the new region when:  

1. there are doubts about the choice of dose,  

2. there is little or no experience with acceptance of controlled clinical trials 
carried out in the foreign region,  

3. medical practice, e.g., use of concomitant medications and design and/or 
conduct of clinical trials are different, or 

4 the drug class is not a familiar one in the new region.  

Depending on the situation, the trial could replicate the foreign study or could utilize 
a standard clinical endpoint in a study of shorter duration than the foreign studies or 
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utilize a validated surrogate endpoint, e.g., blood pressure or cholesterol (longer 
studies and other endpoints may have been used in the foreign phase III clinical 
trials).  
If pharmacodynamic data suggest that there are interregional differences in response, 
it will generally be necessary to carry out a controlled trial with clinical endpoints in 
the new region. Pharmacokinetic differences may not always create that necessity, as 
dosage adjustments in some cases might be made without new trials. However, any 
substantial difference in metabolic pattern may often indicate a need for a controlled 
clinical trial. 
When the practice of medicine differs significantly in the use of concomitant 
medications, or adjunct therapy could alter the medicine’s efficacy or safety, the 
bridging study should be a controlled clinical trial. 

3.2.4 Bridging Studies for Safety 
Even though the foreign clinical data demonstrate efficacy and safety in the foreign 
region, there may occasionally remain a safety concern in the new region. Safety 
concerns could include the accurate determination of the rates of relatively common 
adverse events in the new region and the detection of serious adverse events (in the 
1% range and generally needing about 300 patients to assess). Depending upon the 
nature of the safety concern, safety data could be obtained in the following situations: 
• A bridging study to assess efficacy, such as a dose-response study, could be 

powered to address the rates of common adverse events and could also allow 
identification of serious adverse events that occur more commonly in the new 
region. Close monitoring of such a trial would allow recognition of such serious 
events before an unnecessarily large number of patients in the new region is 
exposed. Alternatively, a small safety study could precede the bridging study to 
provide assurance that serious adverse effects were not occurring at a high rate.  
• If there is no efficacy bridging study needed or if the efficacy bridging study is 

too small or of insufficient duration to provide adequate safety information, a 
separate safety study may be needed. This could occur where there is:  

• an index case of a serious adverse event in the foreign clinical data 
• a concern about differences in reporting adverse events in the foreign region 
• only limited safety data in the new region arising from an efficacy bridging 

study, inadequate to extrapolate important aspects of the safety profile, such 
as rates of common adverse events or of more serious adverse events 

4. DEVELOPMENTAL STRATEGIES FOR GLOBAL DEVELOPMENT 
Definition of not only pharmacokinetics but also pharmacodynamics and dose 
response early in the development program may facilitate the determination of the 
need for, and nature of, any requisite bridging data. Any candidate medicine for global 
development should be characterized as ethnically sensitive or insensitive (Appendix 
D). Ideally, this characterization should be conducted during the early clinical phases 
of drug development, i.e., human pharmacology and therapeutic exploratory studies. 
In some cases, it may be useful to discuss bridging study designs with regulatory 
agencies prior to completion of the clinical data package. However, analysis of the 
data within the Complete Clinical Data Package will determine the need for, and type 
of bridging study. For global development, studies should include populations 
representative of the regions where the medicine is to be registered and should be 
conducted according to ICH guidelines. 
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A sponsor may wish to leave the assessment of pharmacokinetics, pharmacodynamics, 
dosage and dose regimens in populations relevant to the new region until later in the 
drug development program. Pharmacokinetic assessment could be accomplished by 
formal pharmacokinetic studies or by applying population pharmacokinetic methods 
to clinical trials conducted either in a population relevant to the new region, or in the 
new region. 

5. SUMMARY 
This guidance describes how a sponsor developing a medicine for a new region can 
deal with the possibility that ethnic factors could influence the effects (safety and 
efficacy) of medicines and the risk/benefit assessment in different populations. Results 
from the foreign clinical trials could comprise most, or in some cases, all of the clinical 
data package for approval in the new region, so long as they are carried out according 
to the requirements of the new region. Acceptance in the new region of such foreign 
clinical data may be achieved by generating “bridging” data in order to extrapolate the 
safety and efficacy data from the population in the foreign region(s) to the population 
in the new region. 

GLOSSARY 

Adequate and Well-controlled Trial 
An adequate and well controlled trial has the following characteristics: 
• a design that permits a valid comparison with a control to provide a quantitative 

assessment of treatment effect; 
• the use of methods to minimize bias in the allocation of patients to treatment 

groups and in the measurement and assessment of response to treatment; and  
• an analysis of the study results appropriate to the design to assess the effects of 

the treatment. 

Bridging Data Package 
Selected information from the Complete Clinical Data Package that is relevant to the 
population of the new region, including pharmacokinetic data, and any preliminary 
pharmacodynamic and dose-response data and, if needed, supplemental data obtained 
from a bridging study in the new region that will allow extrapolation of the foreign 
safety and efficacy data to the population of the new region. 

Bridging Study 
A bridging study is defined as a supplemental study performed in the new region to 
provide pharmacodynamic or clinical data on efficacy, safety, dosage and dose regimen 
in the new region that will allow extrapolation of the foreign clinical data to the new 
region. Such studies could include additional pharmacokinetic information. 

Complete Clinical Data Package 
A clinical data package intended for registration containing clinical data that fulfil 
the regulatory requirements of the new region and containing pharmacokinetic data 
relevant to the population in the new region.  

7 



Ethnic Factors in the Acceptability of Foreign Clinical Data 

Compounds Insensitive to Ethnic Factors 
A compound whose characteristics suggest minimal potential for clinically significant 
impact by ethnic factors on safety, efficacy, or dose response. 

Compounds Sensitive to Ethnic Factors 
A compound whose pharmacokinetic, pharmacodynamic, or other characteristics 
suggest the potential for clinically significant impact by intrinsic and/or extrinsic 
ethnic factors on safety, efficacy, or dose response. 

Dosage 
The quantity of a medicine given per administration, or per day. 

Dose Regimen 
The route, frequency and duration of administration of the dose of a medicine over a 
period of time. 

Ethnic Factors 
The word ethnicity is derived from the Greek word “ethnos”, meaning nation or 
people. Ethnic factors are factors relating to races or large populations grouped 
according to common traits and customs. Note that this definition gives ethnicity, by 
virtue of its cultural as well as genetic implications, a broader meaning than racial. 
Ethnic factors may be classified as either intrinsic or extrinsic. (Appendix A) 

• Extrinsic Ethnic Factors:  
Extrinsic ethnic factors are factors associated with the environment and culture in 
which a person resides. Extrinsic factors tend to be less genetically and more 
culturally and behaviourally determined. Examples of extrinsic factors include the 
social and cultural aspects of a region such as medical practice, diet, use of 
tobacco, use of alcohol, exposure to pollution and sunshine, socio-economic status, 
compliance with prescribed medications, and, particularly important to the 
reliance on studies from a different region, practices in clinical trial design and 
conduct. 

• Intrinsic Ethnic Factors:  
Intrinsic ethnic factors are factors that help to define and identify a sub-
population and may influence the ability to extrapolate clinical data between 
regions. Examples of intrinsic factors include genetic polymorphism, age, gender, 
height, weight, lean body mass, body composition, and organ dysfunction. 

Extrapolation of Foreign Clinical Data 
The generalization and application of the safety, efficacy and dose response data 
generated in a population of a foreign region to the population of the new region. 

Foreign Clinical Data 
Foreign clinical data is defined as clinical data generated outside of the new region 
(i.e., in the foreign region). 

ICH Regions 
European Union, Japan, The United States of America. 

New Region 
The region where product registration is sought. 
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Population Representative of the New Region 
A population that includes the major racial groups within the new region. 

Pharmacokinetic Study 
A study of how a medicine is handled by the body, usually involving measurement of 
blood concentrations of drug and its metabolite(s) (sometimes concentrations in urine 
or tissues) as a function of time. Pharmacokinetic studies are used to characterize 
absorption, distribution, metabolism and excretion of a drug, either in blood or in 
other pertinent locations. When combined with pharmacodynamic measures (a PK/PD 
study) it can characterize the relation of blood concentrations to the extent and timing 
of pharmacodynamic effects. 

Pharmacodynamic Study 
A study of a pharmacological or clinical effect of the medicine in individuals to 
describe the relation of the effect to dose or drug concentration. A pharmacodynamic 
effect can be a potentially adverse effect (anticholinergic effect with a tricyclic), a 
measure of activity thought related to clinical benefit (various measures of beta-
blockade, effect on ECG intervals, inhibition of ACE or of angiotensin I or II 
response), a short term desired effect, often a surrogate endpoint (blood pressure, 
cholesterol), or the ultimate intended clinical benefit (effects on pain, depression, 
sudden death). 

Population Pharmacokinetic Methods 
Population pharmacokinetic methods are a population-based evaluation of 
measurements of systemic drug concentrations, usually two or more per patient under 
steady state conditions, from all, or a defined subset of, patients who participate in 
clinical trials. 

Therapeutic Dose Range 
The difference between the lowest effective dose and the highest dose that gives 
further benefit. 
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APPENDIX A 

Classification of intrinsic and extrinsic ethnic factors 

INTRINSIC EXTRINSIC

Genetic Physiological and 
 pathological conditions Environmental

Age Climate
Gender (children-elderly) Sunlight

Pollution

Liver Culture
Kidney Socioeconomic factors

Cardiovascular functions Educational status
Language

Race Medical practice
Disease definition/Diagnostic

Genetic polymorphism Therapeutic approach
of the drug metabolism Drug compliance

Genetic diseases Diseases
Regulatory practice/GCP
Methodology/Endpoints

Height
Bodyweight

ADME
Receptor sensitivity

Smoking
Alcohol

Food habits
Stress
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APPENDIX B 

Assessment of the clinical data package (CDP) for acceptability 

 

Original 
CDP 

including 
foreign 

clinical data

Further clinical study(ies) 
needed for acceptability 

by the new region

Add. clin study(ies) 
to meet  regulatory
requirements

Yes

No

No

No

Study(ies) needed 
to bridge

Yes

No

No further clinical 
study needed

Clin study(ies) 
- to meet reg. requir.
- to bridge

Acceptability 
in the new region ?

Assessment of the clinical data 
package in the new region

Question 2
Extrapolation of foreign 

data appropriate ?

Question 1
Meets regulatory 
requirements ?

Yes Yes

Question 3 Question 4

Clinical data 
package for 

the new 
region

Additional clinical study(ies) Bridging study(ies)
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APPENDIX C 

Pharmacokinetic, Pharmacodynamic, and Dose Response Considerations 
Evaluation of the pharmacokinetics and pharmacodynamics, and their comparability, 
in the three major racial groups most relevant to the ICH regions (Asian, Black, and 
Caucasian) is critical to the registration of medicines in the ICH regions. Basic 
pharmacokinetic evaluation should characterize absorption, distribution, metabolism, 
excretion (ADME), and where appropriate, food-drug and drug-drug interactions. 
Adequate pharmacokinetic comparison between populations of the two regions allows 
rational consideration of what kinds of further pharmacodynamic and clinical studies 
(bridging studies) are needed in the new region. In contrast to the pharmacokinetics 
of a medication, where differences between populations may be attributed primarily 
to intrinsic ethnic factors and are readily identified, the pharmacodynamic response 
(clinical effectiveness, safety, and dose-response) may be influenced by both intrinsic 
and extrinsic ethnic factors and this may be difficult to identify except by conducting 
clinical studies in the new region. 
The ICH-E4 document describes various approaches to dose-response evaluation. In 
general, dose-response (or concentration response) should be evaluated for both 
pharmacologic effect (where one is considered pertinent) and clinical endpoints in the 
foreign region. The pharmacologic effect, including dose-response, may also be 
evaluated in the foreign region in a population representative of the new region. 
Depending on the situation, data on clinical efficacy and dose-response in the new 
region may or may not be needed, e.g., if the drug class is familiar and the 
pharmacologic effect is closely linked to clinical effectiveness and dose-response, these 
foreign pharmacodynamic data may be a sufficient basis for approval and clinical 
endpoint and dose-response data may not be needed in the new region. The 
pharmacodynamic evaluation, and possible clinical evaluation (including dose-
response) is important because of the possibility that the response curve may be 
shifted in a new population. Examples of this are well-documented, e.g., the decreased 
response in blood pressure of blacks to angiotensin-converting enzyme inhibitors. 
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Ethnic Factors in the Acceptability of Foreign Clinical Data 

APPENDIX D 

A Medicine’s Sensitivity to Ethnic Factors 
Characterization of a medicine according to the potential impact of ethnic factors 
upon its pharmacokinetics, pharmacodynamics and therapeutic effects may be useful 
in determining what sort of bridging study is needed in the new region. The impact of 
ethnic factors upon a medicine’s effect will vary depending upon the drug’s 
pharmacologic class and indication and the age and gender of the patient. No one 
property of the medicine is predictive of the compound’s relative sensitivity to ethnic 
factors. The type of bridging study needed is ultimately a matter of judgement but 
assessment of sensitivity to ethnic factors may help in that judgement.  
The following properties of a compound make it less likely to be sensitive to ethnic 
factors: 
• Linear pharmacokinetics (pK) 
• A flat pharmacodynamic (PD) (effect-concentration) curve for both efficacy and 

safety in the range of the recommended dosage and dose regimen (this may mean 
that the medicine is well-tolerated) 

• A wide therapeutic dose range* (again, possibly an indicator of good tolerability) 
• Minimal metabolism or metabolism distributed among multiple pathways 
• High bioavailability, thus less susceptibility to dietary absorption effects 
• Low potential for protein binding 
• Little potential for drug-drug, drug-diet and drug-disease interactions 
• Non-systemic mode of action 
• Little potential for inappropriate use  
The following properties of a compound make it more likely to be sensitive to ethnic 
factors: 
• Non-linear pharmacokinetics 
• A steep pharmacodynamic curve for both efficacy and safety (a small change in 

dose results in a large change in effect) in the range of the recommended dosage 
and dose regimen 

• A narrow therapeutic dose range 
• Highly metabolized, especially through a single pathway, thereby increasing the 

potential for drug-drug interaction 
• Metabolism by enzymes known to show genetic polymorphism 
• Administration as a prodrug, with the potential for ethnically variable enzymatic 

conversion 
• High inter-subject variation in bioavailability 
• Low bioavailability, thus more susceptible to dietary absorption effects 
• High likelihood of use in a setting of multiple co-medications 
• High likelihood for inappropriate use , e.g., analgesics and tranquilizers. 
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E5 Ethnic Factors : Questions and Answers 
Date of 

Approval 
Questions Answers 

1 Nov. 
2003 

I am planning to develop my new drug globally.  Does E5 provide 
guidance for this approach? 

E5 does provide some guidance in this situation.  E5 addresses 
primarily how development programs in one or two regions 
might support approval in another region.  E5 says, in general, 
that if the data developed in one region satisfy the requirements 
for evidence in a new region, but there is a concern about 
possible intrinsic or extrinsic ethnic differences between the two 
regions, then it should be possible to extrapolate the data to the 
new region with a single bridging study.  The bridging study 
could be a pharmacodynamic study or a full clinical trial, 
possibly a dose-response study.  

The bridging study would allow extrapolation of an adequate 
data base to the new region.  It would seem possible, and 
efficient, to assess potential regional differences as part of a 
global development program, i.e. for development of data to 
occur simultaneously in various regions, rather than sequentially. 
For example, if multi-regional trials had a sufficient number of 
trial subjects from the new region, it might be possible to 
analyze the impact of ethnic differences in those studied, to 
determine whether the entire data base is pertinent to the new 
region.  

The basic issues to be considered in a global study design that 
could affect a region's willingness to rely on these data are: a) 
definition and diagnoses of disease condition and patient, b) 
choice of control group, c) regional target or objective of 
treatment with choice of efficacy variables, d) methods of 
assessment of safety, e) medical practice, f) duration of the trial, 
g) regional concomitant medications, h) severity distribution of 
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eligible subjects, and i) similarity of dose and dose regimens.  

To determine whether your proposed global program will 
address the requirements of a specific region, it is recommended 
that early consultation and discussions be held with regulatory 
authorities in that region. 
 

2 Nov. 
2003 

I have developed my drug in one region, addressing safety, efficacy, 
dosing, etc., as well as use in special populations such as patients 
with renal/hepatic impairment, the elderly, children, and pregnant 
and lactating women.  If I can successfully demonstrate (e.g. through 
a bridging study) that my safety, efficacy and dosing information in 
the general population are relevant to the new region, will I also 
need to further address the extrapolatability of the special population 
data? 

In general, if the studies of special populations are sufficient in 
design (e.g. include an appropriate range of severity of 
impairment) to address regulatory requirements of the new 
region, but are conducted in a foreign region, and if evidence 
supports the extrapolation of the data in the general population to 
the new region, you will probably not need to address the issue 
of special populations again in the new region.  Note, however, 
that for a new indication in a special population (e.g. pediatric 
depression) a region might require a separate bridging study. 
 

3 Nov. 
2003 

I believe that my drug is sensitive to ethnic factors and that the 
medical settings in which it is used may vary among regions.  Does 
this mean that my efficacy study in one region is of no value in 
support of my application in another? 

No.  Assuming the new region finds the studies in the first 
region pertinent, the regulatory authority of the new region will 
likely require a controlled study in its own region to establish 
efficacy (and/or to address other issues).  E5 indicates, however, 
that the second region would be likely to consider a single such 
study adequate if the data from the foreign region otherwise 
meet all the requirements of the new region.  If the new study 
supports the same conclusions as the study(ies) in the original 
region, no further confirmation should be needed, as the data 
from the original region would likely be considered to confirm 
the finding in the new region.  In that case, the study in the new 
region need not necessarily have the identical dose and treatment 



 

 
 

3

E5 Ethnic Factors : Questions and Answers 
Date of 

Approval 
Questions Answers 

effect size to confirm the findings from the initial region.  There 
might also be situations in which the region would consider 
further safety data necessary.  For example, if the new region 
considered a higher dose or more frequent dosing necessary and 
if this finding were not a pharmacokinetic effect, sponsors might 
need to provide additional safety data. 
 

4 Nov. 
2003 

I believe that my drug is insensitive to ethnic factors and that there 
are no significant relevant differences in extrinsic factors, including 
the practice of medicine, among the regions.  The pharmacokinetics 
of the drug are insensitive to intrinsic and extrinsic factors.  The 
diagnosis and therapy of the conditions in the indication do not 
significantly vary among regions.  Nonetheless, the regulatory 
authority of the new region is requiring an additional study of safety 
and efficacy for bridging.  Is this requirement inconsistent with E5? 

No, although you might want to discuss the issue with the 
regulatory authorities in the new region.  E5 makes it clear that 
the need for a bridging study is always a matter of judgment and 
does not seek to discourage the new region’s asking for one.  E5 
specifically notes that familiarity with the other region is likely 
to be an important determinant of whether the new region asks 
for a bridging study.  E5 does indicate the expectation that the 
regulatory authorities of new regions would request only those 
additional data necessary to assess the ability to extrapolate 
foreign data to the new region, but the amount of additional data 
called for is a matter of judgement on the part of the regulatory 
authority. 
 

5 Nov. 
2003 

My drug has been approved in two ICH regions and I am about to 
meet with regulatory authorities in the third region to discuss an 
application for marketing.  I believe that the new regulatory 
authority should accept the present data, and that regulatory 
authority should require little or no additional data.  What 
information should I submit to support my case that additional data 
are not needed? 

There are two distinct issues that need to be considered: 1) the 
adequacy of the data base and 2) the need for a bridging study.  
You will need to convince the regulatory authority that the 
available data are both adequate to meet the new region's 
requirements and that the data are applicable to the population of 
the new region.  You should therefore indicate how your data 
address all the regulatory requirements of the new region.  
Where the choice of control groups, primary endpoints, or other 
key clinical trial design features are not those known to be 
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considered acceptable to the new region, you should explain how 
and why they should be considered to meet the regulatory 
requirements of the new region.  

You should also indicate why the data and conclusions should be 
considered relevant to the new population.  In doing this, you 
should identify the intrinsic factors (e.g. racial distribution) that 
differ between the regions and show that those factors do not 
substantially affect the drug effect (i.e. demonstrate that the drug 
is insensitive to any differences in ethnic factors).  Data 
indicating that pharmacologically related compounds have 
similar effects in the two regions can be quite useful.  

You should also identify the extrinsic factors (e.g. diagnosis or 
management of the patient population studied) that you believe 
are generally similar to those in the intended population in the 
new region and explain why any significant differences would 
not alter conclusions to be drawn about the drug effect.  

Dose-response relationships should be evaluated to determine if 
these are sensitive to intrinsic or extrinsic factors, and whether 
the appropriate doses might vary markedly among individuals or 
ethnic groups.   
 

6 Nov. 
2003 

I believe that my drug is insensitive to ethnic factors and that drugs 
in its class have similar activity in all regions.  However, the 
endpoints I studied and/or the control group I used were considered 
acceptable to the regions in which the studies were conducted but 
not to the new region.  Does E5 indicate that the new region should 
accept those data as evidence of efficacy? 

No.  E5 indicates clearly that it applies only when the foreign 
clinical data address all the regulatory requirements of the new 
region, but come from a different region.  E5 does not address 
the regulatory requirements of individual regions.  If your choice 
of clinical endpoints or control group is not considered 
acceptable to the new region, and if you cannot convince 
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regulators in that region otherwise, then E5 does not apply to this 
situation.  Early discussion with regulators in regions where 
endpoints, control groups, inclusion criteria or diagnostic criteria 
might differ should be considered part of planning clinical 
studies to meet an individual region’s requirements.  In this 
situation, the regulatory authority in the new region may require 
you to conduct a study using agreed-upon criteria in the new 
region.   
 

7 Nov. 
2003 

I believe my drug is insensitive to ethnic factors.  However, there is 
a clear difference in medical practice and the use and perceived need 
for certain drugs in the targeted therapeutic area.  Does E5 indicate 
that the new region should accept those data as evidence of efficacy? 

No.  As described, the data base might not be acceptable to the 
new region, apart from concerns about ethnic differences, 
because the data do not refer to a disease that the new region 
considers pertinent. 
 

8 Nov. 
2003 

My drug has been shown to be effective in preventing certain 
clinical events.  However, the rate of these events is clearly different 
in the new region, even though the pathophysiology is the same.  
Does E5 indicate that the new region should accept those data as 
pivotal evidence of efficacy? 

No.  Certainly, in most cases where there is a definitive outcome 
study in another region, a region would probably not require that 
the study be repeated locally.  There could, however, be 
exceptions; for example, if the event rate is indeed lower in the 
new region, and the risk reduction is the same in both regions, 
the actual number of patients benefited will be smaller and an 
adverse effect could become more important, affecting the 
benefit to risk relationship of the drug.  A new region, in some 
cases, might need a clinical trial to assess the value of the drug. 

9 Nov. 
2003 

My drug is approved for various indications in one region and it is 
shown in a bridging study in the primary indication that the data can 
be extrapolated.  Does this mean that the new regions should accept 
all indications without further data? 

No.  Whether or not the new region will require further data 
would be decided on a case-by-case basis, depending on whether 
the "bridged" indication was thought to satisfy all concerns about 
potential ethnic differences.  For example, the additional 
indications might be extensions of the primary indication 
(perhaps not calling for an additional bridging study) or quite 
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new uses (perhaps calling for bridging).  It is recommended that 
early consultation and discussions be held with the authorities in 
the new region. 

10 Nov. 
2003 

E5 expresses the principle that, as experience with interregional 
acceptance of foreign clinical data increases, there will be a better 
understanding of situations in which bridging studies are needed and 
that it is hoped that, with these experiences, the need for bridging 
data will lessen.  Is this principle still valid? 

Yes, this is the expectation.  The accumulation of experience by 
each region with implementation of the E5 guidance continues to 
add to our understanding of situations in which a bridging study 
would be considered necessary by a new region.  The 
expectation continues to be that, with this experience, the need 
for a bridging study will lessen. 
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GUIDELINE FOR GOOD CLINICAL PRACTICE 

INTRODUCTION 

 

 

 

Good Clinical Practice (GCP) is an international ethical and scientific quality 
standard for designing, conducting, recording and reporting trials that involve the 
participation of human subjects. Compliance with this standard provides public 
assurance that the rights, safety and well-being of trial subjects are protected, 
consistent with the principles that have their origin in the Declaration of Helsinki, 
and that the clinical trial data are credible.  

The objective of this ICH GCP Guideline is to provide a unified standard for the 
European Union (EU), Japan and the United States to facilitate the mutual 
acceptance of clinical data by the regulatory authorities in these jurisdictions. 

The guideline was developed with consideration of the current good clinical practices 
of the European Union, Japan, and the United States, as well as those of Australia, 
Canada, the Nordic countries and the World Health Organization (WHO). 

This guideline should be followed when generating clinical trial data that are 
intended to be submitted to regulatory authorities. 

The principles established in this guideline may also be applied to other clinical 
investigations that may have an impact on the safety and well-being of human 
subjects. 
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1. GLOSSARY 

1.1 Adverse Drug Reaction (ADR) 
In the pre-approval clinical experience with a new medicinal product or its new 
usages, particularly as the therapeutic dose(s) may not be established: all noxious and 
unintended responses to a medicinal product related to any dose should be considered 
adverse drug reactions. The phrase responses to a medicinal product means that a 
causal relationship between a medicinal product and an adverse event is at least a 
reasonable possibility, i.e. the relationship cannot be ruled out. 

Regarding marketed medicinal products: a response to a drug which is noxious and 
unintended and which occurs at doses normally used in man for prophylaxis, 
diagnosis, or therapy of diseases or for modification of physiological function (see the 
ICH Guideline for Clinical Safety Data Management: Definitions and Standards for 
Expedited Reporting). 

1.2 Adverse Event (AE) 
Any untoward medical occurrence in a patient or clinical investigation subject 
administered a pharmaceutical product and which does not necessarily have a causal 
relationship with this treatment. An adverse event (AE) can therefore be any 
unfavourable and unintended sign (including an abnormal laboratory finding), 
symptom, or disease temporally associated with the use of a medicinal 
(investigational) product, whether or not related to the medicinal (investigational) 
product (see the ICH Guideline for Clinical Safety Data Management: Definitions and 
Standards for Expedited Reporting). 

1.3 Amendment (to the protocol) 
See Protocol Amendment. 

1.4 Applicable Regulatory Requirement(s) 
Any law(s) and regulation(s) addressing the conduct of clinical trials of investigational 
products. 

1.5 Approval (in relation to Institutional Review Boards) 
The affirmative decision of the IRB that the clinical trial has been reviewed and may 
be conducted at the institution site within the constraints set forth by the IRB, the 
institution, Good Clinical Practice (GCP), and the applicable regulatory requirements. 

1.6 Audit 
A systematic and independent examination of trial related activities and documents 
to determine whether the evaluated trial related activities were conducted, and the 
data were recorded, analyzed and accurately reported according to the protocol, 
sponsor's standard operating procedures (SOPs), Good Clinical Practice (GCP), and 
the applicable regulatory requirement(s). 

1.7 Audit Certificate 
A declaration of confirmation by the auditor that an audit has taken place. 

1.8 Audit Report 
A written evaluation by the sponsor's auditor of the results of the audit. 
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1.9 Audit Trail 
Documentation that allows reconstruction of the course of events. 

1.10 Blinding/Masking 
A procedure in which one or more parties to the trial are kept unaware of the 
treatment assignment(s). Single-blinding usually refers to the subject(s) being 
unaware, and double-blinding usually refers to the subject(s), investigator(s), monitor, 
and, in some cases, data analyst(s) being unaware of the treatment assignment(s). 

1.11 Case Report Form (CRF) 
A printed, optical, or electronic document designed to record all of the protocol 
required information to be reported to the sponsor on each trial subject. 

1.12 Clinical Trial/Study 
Any investigation in human subjects intended to discover or verify the clinical, 
pharmacological and/or other pharmacodynamic effects of an investigational 
product(s), and/or to identify any adverse reactions to an investigational product(s), 
and/or to study absorption, distribution, metabolism, and excretion of an 
investigational product(s) with the object of ascertaining its safety and/or efficacy. The 
terms clinical trial and clinical study are synonymous. 

1.13 Clinical Trial/Study Report 
A written description of a trial/study of any therapeutic, prophylactic, or diagnostic 
agent conducted in human subjects, in which the clinical and statistical description, 
presentations, and analyses are fully integrated into a single report (see the ICH 
Guideline for Structure and Content of Clinical Study Reports). 

1.14 Comparator (Product) 
An investigational or marketed product (i.e., active control), or placebo, used as a 
reference in a clinical trial. 

1.15 Compliance (in relation to trials) 
Adherence to all the trial-related requirements, Good Clinical Practice (GCP) 
requirements, and the applicable regulatory requirements. 

1.16 Confidentiality 
Prevention of disclosure, to other than authorized individuals, of a sponsor's 
proprietary information or of a subject's identity. 

1.17 Contract 
A written, dated, and signed agreement between two or more involved parties that 
sets out any arrangements on delegation and distribution of tasks and obligations 
and, if appropriate, on financial matters. The protocol may serve as the basis of a 
contract. 

1.18 Coordinating Committee 
A committee that a sponsor may organize to coordinate the conduct of a multicentre 
trial. 
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1.19 Coordinating Investigator 
An investigator assigned the responsibility for the coordination of investigators at 
different centres participating in a multicentre trial. 

1.20 Contract Research Organization (CRO) 
A person or an organization (commercial, academic, or other) contracted by the 
sponsor to perform one or more of a sponsor's trial-related duties and functions. 

1.21 Direct Access 
Permission to examine, analyze, verify, and reproduce any records and reports that 
are important to evaluation of a clinical trial. Any party (e.g., domestic and foreign 
regulatory authorities, sponsor's monitors and auditors) with direct access should 
take all reasonable precautions within the constraints of the applicable regulatory 
requirement(s) to maintain the confidentiality of subjects' identities and sponsor’s 
proprietary information. 

1.22 Documentation 
All records, in any form (including, but not limited to, written, electronic, magnetic, 
and optical records, and scans, x-rays, and electrocardiograms) that describe or record 
the methods, conduct, and/or results of a trial, the factors affecting a trial, and the 
actions taken. 

1.23 Essential Documents 
Documents which individually and collectively permit evaluation of the conduct of a 
study and the quality of the data produced (see 8. Essential Documents for the 
Conduct of a Clinical Trial).  

1.24 Good Clinical Practice (GCP) 
A standard for the design, conduct, performance, monitoring, auditing, recording, 
analyses, and reporting of clinical trials that provides assurance that the data and 
reported results are credible and accurate, and that the rights, integrity, and 
confidentiality of trial subjects are protected. 

1.25 Independent Data-Monitoring Committee (IDMC) (Data and Safety 
Monitoring Board, Monitoring Committee, Data Monitoring Committee) 
An independent data-monitoring committee that may be established by the sponsor to 
assess at intervals the progress of a clinical trial, the safety data, and the critical 
efficacy endpoints, and to recommend to the sponsor whether to continue, modify, or 
stop a trial. 

1.26 Impartial Witness 
A person, who is independent of the trial, who cannot be unfairly influenced by people 
involved with the trial, who attends the informed consent process if the subject or the 
subject’s legally acceptable representative cannot read, and who reads the informed 
consent form and any other written information supplied to the subject. 

1.27 Independent Ethics Committee (IEC) 
An independent body (a review board or a committee, institutional, regional, national, 
or supranational), constituted of medical professionals and non-medical members, 
whose responsibility it is to ensure the protection of the rights, safety and well-being 
of human subjects involved in a trial and to provide public assurance of that 
protection, by, among other things, reviewing and approving / providing favourable 
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opinion on, the trial protocol, the suitability of the investigator(s), facilities, and the 
methods and material to be used in obtaining and documenting informed consent of 
the trial subjects. 

The legal status, composition, function, operations and regulatory requirements 
pertaining to Independent Ethics Committees may differ among countries, but should 
allow the Independent Ethics Committee to act in agreement with GCP as described 
in this guideline. 

1.28 Informed Consent 
A process by which a subject voluntarily confirms his or her willingness to participate 
in a particular trial, after having been informed of all aspects of the trial that are 
relevant to the subject's decision to participate. Informed consent is documented by 
means of a written, signed and dated informed consent form. 

1.29 Inspection 
The act by a regulatory authority(ies) of conducting an official review of documents, 
facilities, records, and any other resources that are deemed by the authority(ies) to be 
related to the clinical trial and that may be located at the site of the trial, at the 
sponsor's and/or contract research organization’s (CRO’s) facilities, or at other 
establishments deemed appropriate by the regulatory authority(ies). 

1.30 Institution (medical)  
Any public or private entity or agency or medical or dental facility where clinical 
trials are conducted. 

1.31 Institutional Review Board (IRB) 
An independent body constituted of medical, scientific, and non-scientific members, 
whose responsibility is to ensure the protection of the rights, safety and well-being of 
human subjects involved in a trial by, among other things, reviewing, approving, and 
providing continuing review of trial protocol and amendments and of the methods and 
material to be used in obtaining and documenting informed consent of the trial 
subjects. 

1.32 Interim Clinical Trial/Study Report 
A report of intermediate results and their evaluation based on analyses performed 
during the course of a trial. 

1.33 Investigational Product 
A pharmaceutical form of an active ingredient or placebo being tested or used as a 
reference in a clinical trial, including a product with a marketing authorization when 
used or assembled (formulated or packaged) in a way different from the approved 
form, or when used for an unapproved indication, or when used to gain further 
information about an approved use. 

1.34 Investigator 
A person responsible for the conduct of the clinical trial at a trial site. If a trial is 
conducted by a team of individuals at a trial site, the investigator is the responsible 
leader of the team and may be called the principal investigator. See also 
Subinvestigator.  
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1.35 Investigator / Institution 
An expression meaning "the investigator and/or institution, where required by the 
applicable regulatory requirements". 

1.36 Investigator's Brochure 
A compilation of the clinical and nonclinical data on the investigational product(s) 
which is relevant to the study of the investigational product(s) in human subjects (see 
7. Investigator’s Brochure).  

1.37 Legally Acceptable Representative 
An individual or juridical or other body authorized under applicable law to consent, on 
behalf of a prospective subject, to the subject's participation in the clinical trial. 

1.38 Monitoring 
The act of overseeing the progress of a clinical trial, and of ensuring that it is 
conducted, recorded, and reported in accordance with the protocol, Standard 
Operating Procedures (SOPs), Good Clinical Practice (GCP), and the applicable 
regulatory requirement(s).  

1.39 Monitoring Report 
A written report from the monitor to the sponsor after each site visit and/or other 
trial-related communication according to the sponsor’s SOPs. 

1.40 Multicentre Trial 
A clinical trial conducted according to a single protocol but at more than one site, and 
therefore, carried out by more than one investigator. 

1.41 Nonclinical Study 
Biomedical studies not performed on human subjects. 

1.42 Opinion (in relation to Independent Ethics Committee) 
The judgement and/or the advice provided by an Independent Ethics Committee 
(IEC).  

1.43 Original Medical Record 
See Source Documents. 

1.44 Protocol 
A document that describes the objective(s), design, methodology, statistical 
considerations, and organization of a trial. The protocol usually also gives the 
background and rationale for the trial, but these could be provided in other protocol 
referenced documents. Throughout the ICH GCP Guideline the term protocol refers to 
protocol and protocol amendments. 

1.45 Protocol Amendment 
A written description of a change(s) to or formal clarification of a protocol. 

1.46 Quality Assurance (QA) 
All those planned and systematic actions that are established to ensure that the trial 
is performed and the data are generated, documented (recorded), and reported in 
compliance with Good Clinical Practice (GCP) and the applicable regulatory 
requirement(s).  
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1.47 Quality Control (QC) 
The operational techniques and activities undertaken within the quality assurance 
system to verify that the requirements for quality of the trial-related activities have 
been fulfilled. 

1.48 Randomization 
The process of assigning trial subjects to treatment or control groups using an 
element of chance to determine the assignments in order to reduce bias. 

1.49 Regulatory Authorities  
Bodies having the power to regulate. In the ICH GCP guideline the expression 
Regulatory Authorities includes the authorities that review submitted clinical data 
and those that conduct inspections (see 1.29). These bodies are sometimes referred to 
as competent authorities. 

1.50 Serious Adverse Event (SAE) or Serious Adverse Drug Reaction 
(Serious ADR) 
Any untoward medical occurrence that at any dose: 

- results in death, 

- is life-threatening, 

- requires inpatient hospitalization or prolongation of existing hospitalization, 

- results in persistent or significant disability/incapacity,  

or 

- is a congenital anomaly/birth defect  

(see the ICH Guideline for Clinical Safety Data Management: Definitions and 
Standards for Expedited Reporting). 

1.51 Source Data 
All information in original records and certified copies of original records of clinical 
findings, observations, or other activities in a clinical trial necessary for the 
reconstruction and evaluation of the trial. Source data are contained in source 
documents (original records or certified copies). 

1.52 Source Documents 
Original documents, data, and records (e.g., hospital records, clinical and office charts, 
laboratory notes, memoranda, subjects' diaries or evaluation checklists, pharmacy 
dispensing records, recorded data from automated instruments, copies or 
transcriptions certified after verification as being accurate copies, microfiches, 
photographic negatives, microfilm or magnetic media, x-rays, subject files, and 
records kept at the pharmacy, at the laboratories and at medico-technical 
departments involved in the clinical trial). 

1.53 Sponsor 
An individual, company, institution, or organization which takes responsibility for the 
initiation, management, and/or financing of a clinical trial. 
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1.54 Sponsor-Investigator 
An individual who both initiates and conducts, alone or with others, a clinical trial, 
and under whose immediate direction the investigational product is administered to, 
dispensed to, or used by a subject. The term does not include any person other than 
an individual (e.g., it does not include a corporation or an agency). The obligations of a 
sponsor-investigator include both those of a sponsor and those of an investigator. 

1.55 Standard Operating Procedures (SOPs) 
Detailed, written instructions to achieve uniformity of the performance of a specific 
function. 

1.56 Subinvestigator 
Any individual member of the clinical trial team designated and supervised by the 
investigator at a trial site to perform critical trial-related procedures and/or to make 
important trial-related decisions (e.g., associates, residents, research fellows). See also 
Investigator. 

1.57 Subject/Trial Subject 
An individual who participates in a clinical trial, either as a recipient of the 
investigational product(s) or as a control. 

1.58 Subject Identification Code 
A unique identifier assigned by the investigator to each trial subject to protect the 
subject's identity and used in lieu of the subject's name when the investigator reports 
adverse events and/or other trial related data. 

1.59 Trial Site 
The location(s) where trial-related activities are actually conducted. 

1.60 Unexpected Adverse Drug Reaction 
An adverse reaction, the nature or severity of which is not consistent with the 
applicable product information (e.g., Investigator's Brochure for an unapproved 
investigational product or package insert/summary of product characteristics for an 
approved product) (see the ICH Guideline for Clinical Safety Data Management: 
Definitions and Standards for Expedited Reporting).  

1.61 Vulnerable Subjects 
Individuals whose willingness to volunteer in a clinical trial may be unduly influenced 
by the expectation, whether justified or not, of benefits associated with participation, 
or of a retaliatory response from senior members of a hierarchy in case of refusal to 
participate. Examples are members of a group with a hierarchical structure, such as 
medical, pharmacy, dental, and nursing students, subordinate hospital and laboratory 
personnel, employees of the pharmaceutical industry, members of the armed forces, 
and persons kept in detention. Other vulnerable subjects include patients with 
incurable diseases, persons in nursing homes, unemployed or impoverished persons, 
patients in emergency situations, ethnic minority groups, homeless persons, nomads, 
refugees, minors, and those incapable of giving consent. 

1.62 Well-being (of the trial subjects) 
The physical and mental integrity of the subjects participating in a clinical trial. 

2. THE PRINCIPLES OF ICH GCP 
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2.1 Clinical trials should be conducted in accordance with the ethical principles 
that have their origin in the Declaration of Helsinki, and that are consistent 
with GCP and the applicable regulatory requirement(s). 

2.2 Before a trial is initiated, foreseeable risks and inconveniences should be 
weighed against the anticipated benefit for the individual trial subject and 
society. A trial should be initiated and continued only if the anticipated 
benefits justify the risks. 

2.3 The rights, safety, and well-being of the trial subjects are the most important 
considerations and should prevail over interests of science and society. 

2.4 The available nonclinical and clinical information on an investigational 
product should be adequate to support the proposed clinical trial. 

2.5 Clinical trials should be scientifically sound, and described in a clear, detailed 
protocol. 

2.6 A trial should be conducted in compliance with the protocol that has received 
prior institutional review board (IRB)/independent ethics committee (IEC) 
approval/favourable opinion.  

2.7 The medical care given to, and medical decisions made on behalf of, subjects 
should always be the responsibility of a qualified physician or, when 
appropriate, of a qualified dentist. 

2.8 Each individual involved in conducting a trial should be qualified by 
education, training, and experience to perform his or her respective task(s). 

2.9 Freely given informed consent should be obtained from every subject prior to 
clinical trial participation. 

2.10 All clinical trial information should be recorded, handled, and stored in a way 
that allows its accurate reporting, interpretation and verification. 

2.11 The confidentiality of records that could identify subjects should be protected, 
respecting the privacy and confidentiality rules in accordance with the 
applicable regulatory requirement(s). 

2.12 Investigational products should be manufactured, handled, and stored in 
accordance with applicable good manufacturing practice (GMP). They should 
be used in accordance with the approved protocol. 

2.13 Systems with procedures that assure the quality of every aspect of the trial 
should be implemented. 

3.  INSTITUTIONAL REVIEW BOARD/INDEPENDENT ETHICS 
COMMITTEE (IRB/IEC) 

3.1 Responsibilities 
3.1.1 An IRB/IEC should safeguard the rights, safety, and well-being of all trial 

subjects. Special attention should be paid to trials that may include vulnerable 
subjects. 
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3.1.2 The IRB/IEC should obtain the following documents: 

trial protocol(s)/amendment(s), written informed consent form(s) and consent 
form updates that the investigator proposes for use in the trial, subject 
recruitment procedures (e.g. advertisements), written information to be 
provided to subjects, Investigator's Brochure (IB), available safety information, 
information about payments and compensation available to subjects, the 
investigator’s current curriculum vitae and/or other documentation evidencing 
qualifications, and any other documents that the IRB/IEC may need to fulfil 
its responsibilities.  

The IRB/IEC should review a proposed clinical trial within a reasonable time 
and document its views in writing, clearly identifying the trial, the documents 
reviewed and the dates for the following:  

- approval/favourable opinion; 

- modifications required prior to its approval/favourable opinion; 

- disapproval / negative opinion; and 

- termination/suspension of any prior approval/favourable opinion.  

3.1.3 The IRB/IEC should consider the qualifications of the investigator for the 
proposed trial, as documented by a current curriculum vitae and/or by any 
other relevant documentation the IRB/IEC requests. 

3.1.4 The IRB/IEC should conduct continuing review of each ongoing trial at 
intervals appropriate to the degree of risk to human subjects, but at least once 
per year. 

3.1.5 The IRB/IEC may request more information than is outlined in paragraph 
4.8.10 be given to subjects when, in the judgement of the IRB/IEC, the 
additional information would add meaningfully to the protection of the rights, 
safety and/or well-being of the subjects.  

3.1.6 When a non-therapeutic trial is to be carried out with the consent of the 
subject’s legally acceptable representative (see 4.8.12, 4.8.14), the IRB/IEC 
should determine that the proposed protocol and/or other document(s) 
adequately addresses relevant ethical concerns and meets applicable 
regulatory requirements for such trials. 

3.1.7 Where the protocol indicates that prior consent of the trial subject or the 
subject’s legally acceptable representative is not possible (see 4.8.15), the 
IRB/IEC should determine that the proposed protocol and/or other document(s) 
adequately addresses relevant ethical concerns and meets applicable 
regulatory requirements for such trials (i.e. in emergency situations). 

3.1.8 The IRB/IEC should review both the amount and method of payment to 
subjects to assure that neither presents problems of coercion or undue 
influence on the trial subjects. Payments to a subject should be prorated and 
not wholly contingent on completion of the trial by the subject. 

3.1.9 The IRB/IEC should ensure that information regarding payment to subjects, 
including the methods, amounts, and schedule of payment to trial subjects, is 
set forth in the written informed consent form and any other written 
information to be provided to subjects. The way payment will be prorated 
should be specified. 
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3.2 Composition, Functions and Operations 
3.2.1 The IRB/IEC should consist of a reasonable number of members, who 

collectively have the qualifications and experience to review and evaluate the 
science, medical aspects, and ethics of the proposed trial. It is recommended 
that the IRB/IEC should include: 

(a) At least five members. 

(b) At least one member whose primary area of interest is in a nonscientific 
area. 

(c) At least one member who is independent of the institution/trial site. 

Only those IRB/IEC members who are independent of the investigator and the 
sponsor of the trial should vote/provide opinion on a trial-related matter. 

A list of IRB/IEC members and their qualifications should be maintained. 

3.2.2 The IRB/IEC should perform its functions according to written operating 
procedures, should maintain written records of its activities and minutes of its 
meetings, and should comply with GCP and with the applicable regulatory 
requirement(s). 

3.2.3 An IRB/IEC should make its decisions at announced meetings at which at 
least a quorum, as stipulated in its written operating procedures, is present. 

3.2.4 Only members who participate in the IRB/IEC review and discussion should 
vote/provide their opinion and/or advise.  

3.2.5 The investigator may provide information on any aspect of the trial, but should 
not participate in the deliberations of the IRB/IEC or in the vote/opinion of the 
IRB/IEC.  

3.2.6 An IRB/IEC may invite nonmembers with expertise in special areas for 
assistance. 

3.3 Procedures 
The IRB/IEC should establish, document in writing, and follow its procedures, which 
should include: 

3.3.1  Determining its composition (names and qualifications of the members) and 
the authority under which it is established. 

3.3.2 Scheduling, notifying its members of, and conducting its meetings. 

3.3.3 Conducting initial and continuing review of trials. 

3.3.4 Determining the frequency of continuing review, as appropriate. 

3.3.5 Providing, according to the applicable regulatory requirements, expedited 
review and approval/favourable opinion of minor change(s) in ongoing trials 
that have the approval/favourable opinion of the IRB/IEC. 

3.3.6 Specifying that no subject should be admitted to a trial before the IRB/IEC 
issues its written approval/favourable opinion of the trial. 

3.3.7 Specifying that no deviations from, or changes of, the protocol should be 
initiated without prior written IRB/IEC approval/favourable opinion of an 
appropriate amendment, except when necessary to eliminate immediate 
hazards to the subjects or when the change(s) involves only logistical or 
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administrative aspects of the trial (e.g., change of monitor(s), telephone 
number(s)) (see 4.5.2). 

3.3.8 Specifying that the investigator should promptly report to the IRB/IEC: 

(a) Deviations from, or changes of, the protocol to eliminate immediate 
hazards to the trial subjects (see 3.3.7, 4.5.2, 4.5.4). 

(b) Changes increasing the risk to subjects and/or affecting significantly the 
conduct of the trial (see 4.10.2).  

(c) All adverse drug reactions (ADRs) that are both serious and unexpected.  

(d) New information that may affect adversely the safety of the subjects or the 
conduct of the trial. 

3.3.9 Ensuring that the IRB/IEC promptly notify in writing the 
investigator/institution concerning: 

(a) Its trial-related decisions/opinions. 

(b) The reasons for its decisions/opinions. 

(c) Procedures for appeal of its decisions/opinions. 

3.4 Records 
The IRB/IEC should retain all relevant records (e.g., written procedures, membership 
lists, lists of occupations/affiliations of members, submitted documents, minutes of 
meetings, and correspondence) for a period of at least 3 years after completion of the 
trial and make them available upon request from the regulatory authority(ies). 

The IRB/IEC may be asked by investigators, sponsors or regulatory authorities to 
provide its written procedures and membership lists. 

4. INVESTIGATOR  

4.1 Investigator's Qualifications and Agreements 
4.1.1 The investigator(s) should be qualified by education, training, and experience 

to assume responsibility for the proper conduct of the trial, should meet all the 
qualifications specified by the applicable regulatory requirement(s), and 
should provide evidence of such qualifications through up-to-date curriculum 
vitae and/or other relevant documentation requested by the sponsor, the 
IRB/IEC, and/or the regulatory authority(ies). 

4.1.2 The investigator should be thoroughly familiar with the appropriate use of the 
investigational product(s), as described in the protocol, in the current 
Investigator's Brochure, in the product information and in other information 
sources provided by the sponsor. 

4.1.3 The investigator should be aware of, and should comply with, GCP and the 
applicable regulatory requirements. 

4.1.4 The investigator/institution should permit monitoring and auditing by the 
sponsor, and inspection by the appropriate regulatory authority(ies). 

4.1.5 The investigator should maintain a list of appropriately qualified persons to 
whom the investigator has delegated significant trial-related duties. 

4.2 Adequate Resources 
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4.2.1 The investigator should be able to demonstrate (e.g., based on retrospective 
data) a potential for recruiting the required number of suitable subjects within 
the agreed recruitment period. 

4.2.2 The investigator should have sufficient time to properly conduct and complete 
the trial within the agreed trial period. 

4.2.3 The investigator should have available an adequate number of qualified staff 
and adequate facilities for the foreseen duration of the trial to conduct the trial 
properly and safely. 

4.2.4 The investigator should ensure that all persons assisting with the trial are 
adequately informed about the protocol, the investigational product(s), and 
their trial-related duties and functions. 

4.3 Medical Care of Trial Subjects 
4.3.1 A qualified physician (or dentist, when appropriate), who is an investigator or 

a sub-investigator for the trial, should be responsible for all trial-related 
medical (or dental) decisions.  

4.3.2 During and following a subject's participation in a trial, the 
investigator/institution should ensure that adequate medical care is provided 
to a subject for any adverse events, including clinically significant laboratory 
values, related to the trial. The investigator/institution should inform a subject 
when medical care is needed for intercurrent illness(es) of which the 
investigator becomes aware.  

4.3.3 It is recommended that the investigator inform the subject's primary physician 
about the subject's participation in the trial if the subject has a primary 
physician and if the subject agrees to the primary physician being informed. 

4.3.4 Although a subject is not obliged to give his/her reason(s) for withdrawing 
prematurely from a trial, the investigator should make a reasonable effort to 
ascertain the reason(s), while fully respecting the subject's rights. 

4.4 Communication with IRB/IEC 
4.4.1 Before initiating a trial, the investigator/institution should have written and 

dated approval/favourable opinion from the IRB/IEC for the trial protocol, 
written informed consent form, consent form updates, subject recruitment 
procedures (e.g., advertisements), and any other written information to be 
provided to subjects.  

4.4.2 As part of the investigator's/institution’s written application to the IRB/IEC, 
the investigator/institution should provide the IRB/IEC with a current copy of 
the Investigator's Brochure. If the Investigator's Brochure is updated during 
the trial, the investigator/institution should supply a copy of the updated 
Investigator’s Brochure to the IRB/IEC. 

4.4.3 During the trial the investigator/institution should provide to the IRB/IEC all 
documents subject to review.  

4.5 Compliance with Protocol 
4.5.1 The investigator/institution should conduct the trial in compliance with the 

protocol agreed to by the sponsor and, if required, by the regulatory 
authority(ies) and which was given approval/favourable opinion by the 
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IRB/IEC. The investigator/institution and the sponsor should sign the protocol, 
or an alternative contract, to confirm agreement. 

4.5.2 The investigator should not implement any deviation from, or changes of the 
protocol without agreement by the sponsor and prior review and documented 
approval/favourable opinion from the IRB/IEC of an amendment, except where 
necessary to eliminate an immediate hazard(s) to trial subjects, or when the 
change(s) involves only logistical or administrative aspects of the trial (e.g., 
change in monitor(s), change of telephone number(s)). 

4.5.3 The investigator, or person designated by the investigator, should document 
and explain any deviation from the approved protocol. 

4.5.4 The investigator may implement a deviation from, or a change of, the protocol 
to eliminate an immediate hazard(s) to trial subjects without prior IRB/IEC 
approval/favourable opinion. As soon as possible, the implemented deviation or 
change, the reasons for it, and, if appropriate, the proposed protocol 
amendment(s) should be submitted: 

(a) to the IRB/IEC for review and approval/favourable opinion, 

(b) to the sponsor for agreement and, if required,  

(c) to the regulatory authority(ies). 

4.6 Investigational Product(s) 
4.6.1 Responsibility for investigational product(s) accountability at the trial site(s) 

rests with the investigator/institution. 

4.6.2 Where allowed/required, the investigator/institution may/should assign some 
or all of the investigator's/institution’s duties for investigational product(s) 
accountability at the trial site(s) to an appropriate pharmacist or another 
appropriate individual who is under the supervision of the 
investigator/institution.. 

4.6.3 The investigator/institution and/or a pharmacist or other appropriate 
individual, who is designated by the investigator/institution, should maintain 
records of the product's delivery to the trial site, the inventory at the site, the 
use by each subject, and the return to the sponsor or alternative disposition of 
unused product(s). These records should include dates, quantities, batch/serial 
numbers, expiration dates (if applicable), and the unique code numbers 
assigned to the investigational product(s) and trial subjects. Investigators 
should maintain records that document adequately that the subjects were 
provided the doses specified by the protocol and reconcile all investigational 
product(s) received from the sponsor. 

4.6.4 The investigational product(s) should be stored as specified by the sponsor (see 
5.13.2 and 5.14.3) and in accordance with applicable regulatory 
requirement(s). 

4.6.5 The investigator should ensure that the investigational product(s) are used 
only in accordance with the approved protocol. 

4.6.6 The investigator, or a person designated by the investigator/institution, should 
explain the correct use of the investigational product(s) to each subject and 
should check, at intervals appropriate for the trial, that each subject is 
following the instructions properly. 



Guideline for Good Clinical Practice 

 15

4.7 Randomization Procedures and Unblinding 
The investigator should follow the trial's randomization procedures, if any, and should 
ensure that the code is broken only in accordance with the protocol. If the trial is 
blinded, the investigator should promptly document and explain to the sponsor any 
premature unblinding (e.g., accidental unblinding, unblinding due to a serious 
adverse event) of the investigational product(s). 

4.8 Informed Consent of Trial Subjects 
4.8.1 In obtaining and documenting informed consent, the investigator should 

comply with the applicable regulatory requirement(s), and should adhere to 
GCP and to the ethical principles that have their origin in the Declaration of 
Helsinki. Prior to the beginning of the trial, the investigator should have the 
IRB/IEC's written approval/favourable opinion of the written informed consent 
form and any other written information to be provided to subjects. 

4.8.2 The written informed consent form and any other written information to be 
provided to subjects should be revised whenever important new information 
becomes available that may be relevant to the subject’s consent. Any revised 
written informed consent form, and written information should receive the 
IRB/IEC's approval/favourable opinion in advance of use. The subject or the 
subject’s legally acceptable representative should be informed in a timely 
manner if new information becomes available that may be relevant to the 
subject’s willingness to continue participation in the trial. The communication 
of this information should be documented. 

4.8.3 Neither the investigator, nor the trial staff, should coerce or unduly influence a 
subject to participate or to continue to participate in a trial. 

4.8.4 None of the oral and written information concerning the trial, including the 
written informed consent form, should contain any language that causes the 
subject or the subject's legally acceptable representative to waive or to appear 
to waive any legal rights, or that releases or appears to release the 
investigator, the institution, the sponsor, or their agents from liability for 
negligence. 

4.8.5 The investigator, or a person designated by the investigator, should fully 
inform the subject or, if the subject is unable to provide informed consent, the 
subject's legally acceptable representative, of all pertinent aspects of the trial 
including the written information and the approval/ favourable opinion by the 
IRB/IEC. 

4.8.6 The language used in the oral and written information about the trial, 
including the written informed consent form, should be as non-technical as 
practical and should be understandable to the subject or the subject's legally 
acceptable representative and the impartial witness, where applicable.  

4.8.7 Before informed consent may be obtained, the investigator, or a person 
designated by the investigator, should provide the subject or the subject's 
legally acceptable representative ample time and opportunity to inquire about 
details of the trial and to decide whether or not to participate in the trial. All 
questions about the trial should be answered to the satisfaction of the subject 
or the subject's legally acceptable representative. 

4.8.8 Prior to a subject’s participation in the trial, the written informed consent form 
should be signed and personally dated by the subject or by the subject's legally 
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acceptable representative, and by the person who conducted the informed 
consent discussion.  

4.8.9 If a subject is unable to read or if a legally acceptable representative is unable 
to read, an impartial witness should be present during the entire informed 
consent discussion. After the written informed consent form and any other 
written information to be provided to subjects, is read and explained to the 
subject or the subject’s legally acceptable representative, and after the subject 
or the subject’s legally acceptable representative has orally consented to the 
subject’s participation in the trial and, if capable of doing so, has signed and 
personally dated the informed consent form, the witness should sign and 
personally date the consent form. By signing the consent form, the witness 
attests that the information in the consent form and any other written 
information was accurately explained to, and apparently understood by, the 
subject or the subject's legally acceptable representative, and that informed 
consent was freely given by the subject or the subject’s legally acceptable 
representative. 

4.8.10 Both the informed consent discussion and the written informed consent form 
and any other written information to be provided to subjects should include 
explanations of the following: 

(a) That the trial involves research. 

(b) The purpose of the trial. 

(c) The trial treatment(s) and the probability for random assignment to each 
treatment. 

(d) The trial procedures to be followed, including all invasive procedures. 

(e) The subject's responsibilities. 

(f) Those aspects of the trial that are experimental. 

(g) The reasonably foreseeable risks or inconveniences to the subject and, 
when applicable, to an embryo, fetus, or nursing infant. 

(h) The reasonably expected benefits. When there is no intended clinical 
benefit to the subject, the subject should be made aware of this.  

(i) The alternative procedure(s) or course(s) of treatment that may be 
available to the subject, and their important potential benefits and risks.  

(j) The compensation and/or treatment available to the subject in the event of 
trial-related injury.  

(k) The anticipated prorated payment, if any, to the subject for participating 
in the trial. 

(l) The anticipated expenses, if any, to the subject for participating in the 
trial. 

(m) That the subject's participation in the trial is voluntary and that the 
subject may refuse to participate or withdraw from the trial, at any time, 
without penalty or loss of benefits to which the subject is otherwise 
entitled.  

(n) That the monitor(s), the auditor(s), the IRB/IEC, and the regulatory 
authority(ies) will be granted direct access to the subject's original medical 
records for verification of clinical trial procedures and/or data, without 
violating the confidentiality of the subject, to the extent permitted by the 
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applicable laws and regulations and that, by signing a written informed 
consent form, the subject or the subject's legally acceptable representative 
is authorizing such access.  

(o) That records identifying the subject will be kept confidential and, to the 
extent permitted by the applicable laws and/or regulations, will not be 
made publicly available. If the results of the trial are published, the 
subject’s identity will remain confidential.  

(p) That the subject or the subject's legally acceptable representative will be 
informed in a timely manner if information becomes available that may be 
relevant to the subject's willingness to continue participation in the trial.  

(q) The person(s) to contact for further information regarding the trial and the 
rights of trial subjects, and whom to contact in the event of trial-related 
injury.  

(r) The foreseeable circumstances and/or reasons under which the subject's 
participation in the trial may be terminated.  

(s) The expected duration of the subject's participation in the trial. 

(t) The approximate number of subjects involved in the trial.  

4.8.11 Prior to participation in the trial, the subject or the subject's legally acceptable 
representative should receive a copy of the signed and dated written informed 
consent form and any other written information provided to the subjects. 
During a subject’s participation in the trial, the subject or the subject’s legally 
acceptable representative should receive a copy of the signed and dated 
consent form updates and a copy of any amendments to the written 
information provided to subjects. 

4.8.12 When a clinical trial (therapeutic or non-therapeutic) includes subjects who 
can only be enrolled in the trial with the consent of the subject’s legally 
acceptable representative (e.g., minors, or patients with severe dementia), the 
subject should be informed about the trial to the extent compatible with the 
subject’s understanding and, if capable, the subject should sign and personally 
date the written informed consent. 

4.8.13 Except as described in 4.8.14, a non-therapeutic trial (i.e. a trial in which there 
is no anticipated direct clinical benefit to the subject), should be conducted in 
subjects who personally give consent and who sign and date the written 
informed consent form. 

4.8.14 Non-therapeutic trials may be conducted in subjects with consent of a legally 
acceptable representative provided the following conditions are fulfilled: 

(a) The objectives of the trial can not be met by means of a trial in subjects 
who can give informed consent personally. 

(b) The foreseeable risks to the subjects are low. 

(c) The negative impact on the subject’s well-being is minimized and low. 

(d) The trial is not prohibited by law. 

(e) The approval/favourable opinion of the IRB/IEC is expressly sought on the 
inclusion of such subjects, and the written approval/ favourable opinion 
covers this aspect.  
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Such trials, unless an exception is justified, should be conducted in patients 
having a disease or condition for which the investigational product is intended. 
Subjects in these trials should be particularly closely monitored and should be 
withdrawn if they appear to be unduly distressed. 

4.8.15 In emergency situations, when prior consent of the subject is not possible, the 
consent of the subject's legally acceptable representative, if present, should be 
requested. When prior consent of the subject is not possible, and the subject’s 
legally acceptable representative is not available, enrolment of the subject 
should require measures described in the protocol and/or elsewhere, with 
documented approval/favourable opinion by the IRB/IEC, to protect the rights, 
safety and well-being of the subject and to ensure compliance with applicable 
regulatory requirements. The subject or the subject's legally acceptable 
representative should be informed about the trial as soon as possible and 
consent to continue and other consent as appropriate (see 4.8.10) should be 
requested. 

4.9 Records and Reports 
4.9.1 The investigator should ensure the accuracy, completeness, legibility, and 

timeliness of the data reported to the sponsor in the CRFs and in all required 
reports. 

4.9.2 Data reported on the CRF, that are derived from source documents, should be 
consistent with the source documents or the discrepancies should be explained. 

4.9.3 Any change or correction to a CRF should be dated, initialed, and explained (if 
necessary) and should not obscure the original entry (i.e. an audit trail should 
be maintained); this applies to both written and electronic changes or 
corrections (see 5.18.4 (n)). Sponsors should provide guidance to investigators 
and/or the investigators' designated representatives on making such 
corrections. Sponsors should have written procedures to assure that changes or 
corrections in CRFs made by sponsor's designated representatives are 
documented, are necessary, and are endorsed by the investigator. The 
investigator should retain records of the changes and corrections. 

4.9.4 The investigator/institution should maintain the trial documents as specified 
in Essential Documents for the Conduct of a Clinical Trial (see 8.) and as 
required by the applicable regulatory requirement(s). The 
investigator/institution should take measures to prevent accidental or 
premature destruction of these documents. 

4.9.5 Essential documents should be retained until at least 2 years after the last 
approval of a marketing application in an ICH region and until there are no 
pending or contemplated marketing applications in an ICH region or at least 2 
years have elapsed since the formal discontinuation of clinical development of 
the investigational product. These documents should be retained for a longer 
period however if required by the applicable regulatory requirements or by an 
agreement with the sponsor. It is the responsibility of the sponsor to inform 
the investigator/institution as to when these documents no longer need to be 
retained (see 5.5.12). 

4.9.6 The financial aspects of the trial should be documented in an agreement 
between the sponsor and the investigator/institution. 
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4.9.7 Upon request of the monitor, auditor, IRB/IEC, or regulatory authority, the 
investigator/institution should make available for direct access all requested 
trial-related records.  

4.10 Progress Reports 
4.10.1 The investigator should submit written summaries of the trial status to the 

IRB/IEC annually, or more frequently, if requested by the IRB/IEC. 

4.10.2 The investigator should promptly provide written reports to the sponsor, the 
IRB/IEC (see 3.3.8) and, where applicable, the institution on any changes 
significantly affecting the conduct of the trial, and/or increasing the risk to 
subjects. 

4.11 Safety Reporting 
4.11.1 All serious adverse events (SAEs) should be reported immediately to the 

sponsor except for those SAEs that the protocol or other document (e.g., 
Investigator's Brochure) identifies as not needing immediate reporting. The 
immediate reports should be followed promptly by detailed, written reports. 
The immediate and follow-up reports should identify subjects by unique code 
numbers assigned to the trial subjects rather than by the subjects' names, 
personal identification numbers, and/or addresses. The investigator should 
also comply with the applicable regulatory requirement(s) related to the 
reporting of unexpected serious adverse drug reactions to the regulatory 
authority(ies) and the IRB/IEC. 

4.11.2 Adverse events and/or laboratory abnormalities identified in the protocol as 
critical to safety evaluations should be reported to the sponsor according to the 
reporting requirements and within the time periods specified by the sponsor in 
the protocol. 

4.11.3 For reported deaths, the investigator should supply the sponsor and the 
IRB/IEC with any additional requested information (e.g., autopsy reports and 
terminal medical reports). 

4.12 Premature Termination or Suspension of a Trial 
If the trial is prematurely terminated or suspended for any reason, the 
investigator/institution should promptly inform the trial subjects, should assure 
appropriate therapy and follow-up for the subjects, and, where required by the 
applicable regulatory requirement(s), should inform the regulatory authority(ies). In 
addition: 

4.12.1 If the investigator terminates or suspends a trial without prior agreement of 
the sponsor, the investigator should inform the institution where applicable, 
and the investigator/institution should promptly inform the sponsor and the 
IRB/IEC, and should provide the sponsor and the IRB/IEC a detailed written 
explanation of the termination or suspension. 
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4.12.2 If the sponsor terminates or suspends a trial (see 5.21), the investigator should 
promptly inform the institution where applicable and the 
investigator/institution should promptly inform the IRB/IEC and provide the 
IRB/IEC a detailed written explanation of the termination or suspension. 

4.12.3 If the IRB/IEC terminates or suspends its approval/favourable opinion of a 
trial (see 3.1.2 and 3.3.9), the investigator should inform the institution where 
applicable and the investigator/institution should promptly notify the sponsor 
and provide the sponsor with a detailed written explanation of the termination 
or suspension. 

4.13 Final Report(s) by Investigator 
Upon completion of the trial, the investigator, where applicable, should inform the 
institution; the investigator/institution should provide the IRB/IEC with a summary 
of the trial’s outcome, and the regulatory authority(ies) with any reports required. 

5. SPONSOR 

5.1 Quality Assurance and Quality Control 
5.1.1 The sponsor is responsible for implementing and maintaining quality 

assurance and quality control systems with written SOPs to ensure that trials 
are conducted and data are generated, documented (recorded), and reported in 
compliance with the protocol, GCP, and the applicable regulatory 
requirement(s). 

5.1.2 The sponsor is responsible for securing agreement from all involved parties to 
ensure direct access (see 1.21) to all trial related sites, source data/documents , 
and reports for the purpose of monitoring and auditing by the sponsor, and 
inspection by domestic and foreign regulatory authorities. 

5.1.3 Quality control should be applied to each stage of data handling to ensure that 
all data are reliable and have been processed correctly. 

5.1.4 Agreements, made by the sponsor with the investigator/institution and any 
other parties involved with the clinical trial, should be in writing, as part of 
the protocol or in a separate agreement. 

5.2 Contract Research Organization (CRO) 
5.2.1 A sponsor may transfer any or all of the sponsor's trial-related duties and 

functions to a CRO, but the ultimate responsibility for the quality and 
integrity of the trial data always resides with the sponsor. The CRO should 
implement quality assurance and quality control. 

5.2.2 Any trial-related duty and function that is transferred to and assumed by a 
CRO should be specified in writing. 

5.2.3 Any trial-related duties and functions not specifically transferred to and 
assumed by a CRO are retained by the sponsor. 

5.2.4 All references to a sponsor in this guideline also apply to a CRO to the extent 
that a CRO has assumed the trial related duties and functions of a sponsor. 
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5.3 Medical Expertise 
The sponsor should designate appropriately qualified medical personnel who will be 
readily available to advise on trial related medical questions or problems. If 
necessary, outside consultant(s) may be appointed for this purpose.  

5.4 Trial Design 
5.4.1 The sponsor should utilize qualified individuals (e.g. biostatisticians, clinical 

pharmacologists, and physicians) as appropriate, throughout all stages of the 
trial process, from designing the protocol and CRFs and planning the analyses 
to analyzing and preparing interim and final clinical trial reports. 

5.4.2 For further guidance: Clinical Trial Protocol and Protocol Amendment(s) (see 
6.), the ICH Guideline for Structure and Content of Clinical Study Reports, 
and other appropriate ICH guidance on trial design, protocol and conduct.  

5.5 Trial Management, Data Handling, and Record Keeping 
5.5.1 The sponsor should utilize appropriately qualified individuals to supervise the 

overall conduct of the trial, to handle the data, to verify the data, to conduct 
the statistical analyses, and to prepare the trial reports. 

5.5.2 The sponsor may consider establishing an independent data-monitoring 
committee (IDMC) to assess the progress of a clinical trial, including the safety 
data and the critical efficacy endpoints at intervals, and to recommend to the 
sponsor whether to continue, modify, or stop a trial. The IDMC should have 
written operating procedures and maintain written records of all its meetings. 

5.5.3 When using electronic trial data handling and/or remote electronic trial data 
systems, the sponsor should: 

(a) Ensure and document that the electronic data processing system(s) 
conforms to the sponsor’s established requirements for completeness, 
accuracy, reliability, and consistent intended performance (i.e. validation). 

(b) Maintains SOPs for using these systems. 

(c) Ensure that the systems are designed to permit data changes in such a 
way that the data changes are documented and that there is no deletion of 
entered data (i.e. maintain an audit trail, data trail, edit trail). 

(d) Maintain a security system that prevents unauthorized access to the data. 

(e) Maintain a list of the individuals who are authorized to make data changes 
(see 4.1.5 and 4.9.3). 

(f) Maintain adequate backup of the data. 

(g) Safeguard the blinding, if any (e.g. maintain the blinding during data 
entry and processing). 

5.5.4 If data are transformed during processing, it should always be possible to 
compare the original data and observations with the processed data. 

5.5.5 The sponsor should use an unambiguous subject identification code (see 1.58) 
that allows identification of all the data reported for each subject. 

5.5.6 The sponsor, or other owners of the data, should retain all of the sponsor-
specific essential documents pertaining to the trial (see 8. Essential 
Documents for the Conduct of a Clinical Trial).  
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5.5.7 The sponsor should retain all sponsor-specific essential documents in 
conformance with the applicable regulatory requirement(s) of the country(ies) 
where the product is approved, and/or where the sponsor intends to apply for 
approval(s). 

5.5.8 If the sponsor discontinues the clinical development of an investigational 
product (i.e. for any or all indications, routes of administration, or dosage 
forms), the sponsor should maintain all sponsor-specific essential documents 
for at least 2 years after formal discontinuation or in conformance with the 
applicable regulatory requirement(s).  

5.5.9 If the sponsor discontinues the clinical development of an investigational 
product, the sponsor should notify all the trial investigators/institutions and 
all the regulatory authorities. 

5.5.10 Any transfer of ownership of the data should be reported to the appropriate 
authority(ies), as required by the applicable regulatory requirement(s). 

5.5.11 The sponsor specific essential documents should be retained until at least 2 
years after the last approval of a marketing application in an ICH region and 
until there are no pending or contemplated marketing applications in an ICH 
region or at least 2 years have elapsed since the formal discontinuation of 
clinical development of the investigational product. These documents should 
be retained for a longer period however if required by the applicable regulatory 
requirement(s) or if needed by the sponsor. 

5.5.12 The sponsor should inform the investigator(s)/institution(s) in writing of the 
need for record retention and should notify the investigator(s)/institution(s) in 
writing when the trial related records are no longer needed. 

5.6 Investigator Selection 
5.6.1 The sponsor is responsible for selecting the investigator(s)/institution(s). Each 

investigator should be qualified by training and experience and should have 
adequate resources (see 4.1, 4.2) to properly conduct the trial for which the 
investigator is selected. If organization of a coordinating committee and/or 
selection of coordinating investigator(s) are to be utilized in multicentre trials, 
their organization and/or selection are the sponsor's responsibility. 

5.6.2 Before entering an agreement with an investigator/institution to conduct a 
trial, the sponsor should provide the investigator(s)/institution(s) with the 
protocol and an up-to-date Investigator's Brochure, and should provide 
sufficient time for the investigator/institution to review the protocol and the 
information provided. 

5.6.3 The sponsor should obtain the investigator's/institution's agreement: 

(a) to conduct the trial in compliance with GCP, with the applicable regulatory 
requirement(s) (see 4.1.3), and with the protocol agreed to by the sponsor 
and given approval/favourable opinion by the IRB/IEC (see 4.5.1);  

(b) to comply with procedures for data recording/reporting; 

(c) to permit monitoring, auditing and inspection (see 4.1.4) and  

(d) to retain the trial related essential documents until the sponsor informs 
the investigator/institution these documents are no longer needed (see 
4.9.4 and 5.5.12). 
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The sponsor and the investigator/institution should sign the protocol, or an 
alternative document, to confirm this agreement. 

5.7 Allocation of Responsibilities 
Prior to initiating a trial, the sponsor should define, establish, and allocate all trial-
related duties and functions. 

5.8 Compensation to Subjects and Investigators 
5.8.1 If required by the applicable regulatory requirement(s), the sponsor should 

provide insurance or should indemnify (legal and financial coverage) the 
investigator/the institution against claims arising from the trial, except for 
claims that arise from malpractice and/or negligence. 

5.8.2 The sponsor's policies and procedures should address the costs of treatment of 
trial subjects in the event of trial-related injuries in accordance with the 
applicable regulatory requirement(s). 

5.8.3 When trial subjects receive compensation, the method and manner of 
compensation should comply with applicable regulatory requirement(s). 

5.9 Financing 
The financial aspects of the trial should be documented in an agreement between the 
sponsor and the investigator/institution. 

5.10 Notification/Submission to Regulatory Authority(ies) 
Before initiating the clinical trial(s), the sponsor (or the sponsor and the investigator, 
if required by the applicable regulatory requirement(s)) should submit any required 
application(s) to the appropriate authority(ies) for review, acceptance, and/or 
permission (as required by the applicable regulatory requirement(s)) to begin the 
trial(s). Any notification/submission should be dated and contain sufficient 
information to identify the protocol. 

5.11 Confirmation of Review by IRB/IEC 
5.11.1 The sponsor should obtain from the investigator/institution: 

(a) The name and address of the investigator's/institution’s IRB/IEC. 

(b) A statement obtained from the IRB/IEC that it is organized and operates 
according to GCP and the applicable laws and regulations.  

(c) Documented IRB/IEC approval/favourable opinion and, if requested by the 
sponsor, a current copy of protocol, written informed consent form(s) and 
any other written information to be provided to subjects, subject recruiting 
procedures, and documents related to payments and compensation 
available to the subjects, and any other documents that the IRB/IEC may 
have requested.  

5.11.2 If the IRB/IEC conditions its approval/favourable opinion upon change(s) in 
any aspect of the trial, such as modification(s) of the protocol, written informed 
consent form and any other written information to be provided to subjects, 
and/or other procedures, the sponsor should obtain from the 
investigator/institution a copy of the modification(s) made and the date 
approval/favourable opinion was given by the IRB/IEC. 
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5.11.3 The sponsor should obtain from the investigator/institution documentation 
and dates of any IRB/IEC reapprovals/re-evaluations with favourable opinion, 
and of any withdrawals or suspensions of approval/favourable opinion.  

5.12 Information on Investigational Product(s) 
5.12.1 When planning trials, the sponsor should ensure that sufficient safety and 

efficacy data from nonclinical studies and/or clinical trials are available to 
support human exposure by the route, at the dosages, for the duration, and in 
the trial population to be studied. 

5.12.2 The sponsor should update the Investigator's Brochure as significant new 
information becomes available (see 7. Investigator's Brochure). 

5.13 Manufacturing, Packaging, Labelling, and Coding Investigational 
Product(s) 

5.13.1 The sponsor should ensure that the investigational product(s) (including active 
comparator(s) and placebo, if applicable) is characterized as appropriate to the 
stage of development of the product(s), is manufactured in accordance with any 
applicable GMP, and is coded and labelled in a manner that protects the 
blinding, if applicable. In addition, the labelling should comply with applicable 
regulatory requirement(s). 

5.13.2 The sponsor should determine, for the investigational product(s), acceptable 
storage temperatures, storage conditions (e.g. protection from light), storage 
times, reconstitution fluids and procedures, and devices for product infusion, if 
any. The sponsor should inform all involved parties (e.g. monitors, 
investigators, pharmacists, storage managers) of these determinations. 

5.13.3 The investigational product(s) should be packaged to prevent contamination 
and unacceptable deterioration during transport and storage. 

5.13.4 In blinded trials, the coding system for the investigational product(s) should 
include a mechanism that permits rapid identification of the product(s) in case 
of a medical emergency, but does not permit undetectable breaks of the 
blinding. 

5.13.5 If significant formulation changes are made in the investigational or 
comparator product(s) during the course of clinical development, the results of 
any additional studies of the formulated product(s) (e.g. stability, dissolution 
rate, bioavailability) needed to assess whether these changes would 
significantly alter the pharmacokinetic profile of the product should be 
available prior to the use of the new formulation in clinical trials. 

5.14 Supplying and Handling Investigational Product(s) 
5.14.1 The sponsor is responsible for supplying the investigator(s)/institution(s) with 

the investigational product(s). 
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5.14.2 The sponsor should not supply an investigator/institution with the 
investigational product(s) until the sponsor obtains all required documentation 
(e.g. approval/favourable opinion from IRB/IEC and regulatory authority(ies)). 

5.14.3 The sponsor should ensure that written procedures include instructions that 
the investigator/institution should follow for the handling and storage of 
investigational product(s) for the trial and documentation thereof. The 
procedures should address adequate and safe receipt, handling, storage, 
dispensing, retrieval of unused product from subjects, and return of unused 
investigational product(s) to the sponsor (or alternative disposition if 
authorized by the sponsor and in compliance with the applicable regulatory 
requirement(s)).  

5.14.4 The sponsor should: 

(a) Ensure timely delivery of investigational product(s) to the investigator(s). 

(b) Maintain records that document shipment, receipt, disposition, return, and 
destruction of the investigational product(s) (see 8. Essential Documents 
for the Conduct of a Clinical Trial). 

(c) Maintain a system for retrieving investigational products and 
documenting this retrieval (e.g. for deficient product recall, reclaim after 
trial completion, expired product reclaim).  

(d) Maintain a system for the disposition of unused investigational product(s) 
and for the documentation of this disposition.  

5.14.5 The sponsor should: 

(a) Take steps to ensure that the investigational product(s) are stable over the 
period of use. 

(b) Maintain sufficient quantities of the investigational product(s) used in the 
trials to reconfirm specifications, should this become necessary, and 
maintain records of batch sample analyses and characteristics. To the 
extent stability permits, samples should be retained either until the 
analyses of the trial data are complete or as required by the applicable 
regulatory requirement(s), whichever represents the longer retention 
period.  

5.15 Record Access 
5.15.1 The sponsor should ensure that it is specified in the protocol or other written 

agreement that the investigator(s)/institution(s) provide direct access to source 
data/documents for trial-related monitoring, audits, IRB/IEC review, and 
regulatory inspection. 

5.15.2 The sponsor should verify that each subject has consented, in writing, to direct 
access to his/her original medical records for trial-related monitoring, audit, 
IRB/IEC review, and regulatory inspection. 

5.16 Safety Information 
5.16.1 The sponsor is responsible for the ongoing safety evaluation of the 

investigational product(s). 

5.16.2 The sponsor should promptly notify all concerned investigator(s)/institution(s) 
and the regulatory authority(ies) of findings that could affect adversely the 
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safety of subjects, impact the conduct of the trial, or alter the IRB/IEC's 
approval/favourable opinion to continue the trial. 

5.17 Adverse Drug Reaction Reporting 
5.17.1 The sponsor should expedite the reporting to all concerned 

investigator(s)/institutions(s), to the IRB(s)/IEC(s), where required, and to the 
regulatory authority(ies) of all adverse drug reactions (ADRs) that are both 
serious and unexpected. 

5.17.2 Such expedited reports should comply with the applicable regulatory 
requirement(s) and with the ICH Guideline for Clinical Safety Data 
Management: Definitions and Standards for Expedited Reporting. 

5.17.3 The sponsor should submit to the regulatory authority(ies) all safety updates 
and periodic reports, as required by applicable regulatory requirement(s). 

5.18 Monitoring 

5.18.1 Purpose 
 The purposes of trial monitoring are to verify that: 

(a) The rights and well-being of human subjects are protected. 

(b) The reported trial data are accurate, complete, and verifiable from source 
documents. 

(c) The conduct of the trial is in compliance with the currently approved 
protocol/amendment(s), with GCP, and with the applicable regulatory 
requirement(s).  

5.18.2 Selection and Qualifications of Monitors 
(a) Monitors should be appointed by the sponsor. 

(b) Monitors should be appropriately trained, and should have the scientific 
and/or clinical knowledge needed to monitor the trial adequately. A 
monitor’s qualifications should be documented.  

(c) Monitors should be thoroughly familiar with the investigational product(s), 
the protocol, written informed consent form and any other written 
information to be provided to subjects, the sponsor’s SOPs, GCP, and the 
applicable regulatory requirement(s).  

5.18.3 Extent and Nature of Monitoring 
 The sponsor should ensure that the trials are adequately monitored. The 

sponsor should determine the appropriate extent and nature of monitoring. 
The determination of the extent and nature of monitoring should be based on 
considerations such as the objective, purpose, design, complexity, blinding, 
size, and endpoints of the trial. In general there is a need for on-site 
monitoring, before, during, and after the trial; however in exceptional 
circumstances the sponsor may determine that central monitoring in 
conjunction with procedures such as investigators’ training and meetings, and 
extensive written guidance can assure appropriate conduct of the trial in 
accordance with GCP. Statistically controlled sampling may be an acceptable 
method for selecting the data to be verified. 

5.18.4 Monitor's Responsibilities 
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 The monitor(s) in accordance with the sponsor’s requirements should ensure 
that the trial is conducted and documented properly by carrying out the 
following activities when relevant and necessary to the trial and the trial site: 

(a) Acting as the main line of communication between the sponsor and the 
investigator. 

(b) Verifying that the investigator has adequate qualifications and resources 
(see 4.1, 4.2, 5.6) and remain adequate throughout the trial period, that 
facilities, including laboratories, equipment, and staff, are adequate to 
safely and properly conduct the trial and remain adequate throughout the 
trial period.  

(c) Verifying, for the investigational product(s): 

(i) That storage times and conditions are acceptable, and that supplies 
are sufficient throughout the trial. 

(ii) That the investigational product(s) are supplied only to subjects who 
are eligible to receive it and at the protocol specified dose(s). 

(iii) That subjects are provided with necessary instruction on properly 
using, handling, storing, and returning the investigational 
product(s). 

(iv) That the receipt, use, and return of the investigational product(s) at 
the trial sites are controlled and documented adequately. 

(v) That the disposition of unused investigational product(s) at the trial 
sites complies with applicable regulatory requirement(s) and is in 
accordance with the sponsor. 

(d) Verifying that the investigator follows the approved protocol and all 
approved amendment(s), if any.  

(e) Verifying that written informed consent was obtained before each subject's 
participation in the trial.  

(f) Ensuring that the investigator receives the current Investigator's 
Brochure, all documents, and all trial supplies needed to conduct the trial 
properly and to comply with the applicable regulatory requirement(s).  

(g) Ensuring that the investigator and the investigator's trial staff are 
adequately informed about the trial.  

(h) Verifying that the investigator and the investigator's trial staff are 
performing the specified trial functions, in accordance with the protocol 
and any other written agreement between the sponsor and the 
investigator/institution, and have not delegated these functions to 
unauthorized individuals.  

(i) Verifying that the investigator is enroling only eligible subjects.  

(j) Reporting the subject recruitment rate.  

(k) Verifying that source documents and other trial records are accurate, 
complete, kept up-to-date and maintained.  

(l)  Verifying that the investigator provides all the required reports, 
notifications, applications, and submissions, and that these documents are 
accurate, complete, timely, legible, dated, and identify the trial.  
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(m) Checking the accuracy and completeness of the CRF entries, source 
documents and other trial-related records against each other. The monitor 
specifically should verify that:  

(i) The data required by the protocol are reported accurately on the 
CRFs and are consistent with the source documents. 

(ii) Any dose and/or therapy modifications are well documented for each 
of the trial subjects.  

(iii) Adverse events, concomitant medications and intercurrent illnesses 
are reported in accordance with the protocol on the CRFs.  

(iv) Visits that the subjects fail to make, tests that are not conducted, and 
examinations that are not performed are clearly reported as such on 
the CRFs.  

(v) All withdrawals and dropouts of enrolled subjects from the trial are 
reported and explained on the CRFs.  

(n) Informing the investigator of any CRF entry error, omission, or illegibility. 
The monitor should ensure that appropriate corrections, additions, or 
deletions are made, dated, explained (if necessary), and initialled by the 
investigator or by a member of the investigator's trial staff who is 
authorized to initial CRF changes for the investigator. This authorization 
should be documented.  

(o) Determining whether all adverse events (AEs) are appropriately reported 
within the time periods required by GCP, the protocol, the IRB/IEC, the 
sponsor, and the applicable regulatory requirement(s).  

(p) Determining whether the investigator is maintaining the essential 
documents (see 8. Essential Documents for the Conduct of a Clinical Trial).  

(q) Communicating deviations from the protocol, SOPs, GCP, and the 
applicable regulatory requirements to the investigator and taking 
appropriate action designed to prevent recurrence of the detected 
deviations.  

5.18.5 Monitoring Procedures 
 The monitor(s) should follow the sponsor’s established written SOPs as well as 

those procedures that are specified by the sponsor for monitoring a specific 
trial. 

5.18.6 Monitoring Report 
(a) The monitor should submit a written report to the sponsor after each trial-

site visit or trial-related communication.  

(b) Reports should include the date, site, name of the monitor, and name of 
the investigator or other individual(s) contacted.  

(c) Reports should include a summary of what the monitor reviewed and the 
monitor's statements concerning the significant findings/facts, deviations 
and deficiencies, conclusions, actions taken or to be taken and/or actions 
recommended to secure compliance.  

(d) The review and follow-up of the monitoring report with the sponsor should 
be documented by the sponsor’s designated representative.  

5.19 Audit 
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If or when sponsors perform audits, as part of implementing quality assurance, they 
should consider: 

5.19.1 Purpose 
 The purpose of a sponsor's audit, which is independent of and separate from 

routine monitoring or quality control functions, should be to evaluate trial 
conduct and compliance with the protocol, SOPs, GCP, and the applicable 
regulatory requirements. 

5.19.2 Selection and Qualification of Auditors 
(a) The sponsor should appoint individuals, who are independent of the 

clinical trials/systems, to conduct audits.  

(b) The sponsor should ensure that the auditors are qualified by training and 
experience to conduct audits properly. An auditor’s qualifications should be 
documented.  

5.19.3 Auditing Procedures 
(a) The sponsor should ensure that the auditing of clinical trials/systems is 

conducted in accordance with the sponsor's written procedures on what to 
audit, how to audit, the frequency of audits, and the form and content of 
audit reports.  

(b) The sponsor's audit plan and procedures for a trial audit should be guided 
by the importance of the trial to submissions to regulatory authorities, the 
number of subjects in the trial, the type and complexity of the trial, the 
level of risks to the trial subjects, and any identified problem(s).  

(c) The observations and findings of the auditor(s) should be documented.  

(d) To preserve the independence and value of the audit function, the 
regulatory authority(ies) should not routinely request the audit reports. 
Regulatory authority(ies) may seek access to an audit report on a case by 
case basis when evidence of serious GCP non-compliance exists, or in the 
course of legal proceedings.  

(e) When required by applicable law or regulation, the sponsor should provide 
an audit certificate.  

5.20 Noncompliance 
5.20.1 Noncompliance with the protocol, SOPs, GCP, and/or applicable regulatory 

requirement(s) by an investigator/institution, or by member(s) of the sponsor's 
staff should lead to prompt action by the sponsor to secure compliance. 

5.20.2 If the monitoring and/or auditing identifies serious and/or persistent 
noncompliance on the part of an investigator/institution, the sponsor should 
terminate the investigator's/institution’s participation in the trial. When an 
investigator's/institution’s participation is terminated because of 
noncompliance, the sponsor should notify promptly the regulatory 
authority(ies). 
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5.21 Premature Termination or Suspension of a Trial 
If a trial is prematurely terminated or suspended, the sponsor should promptly inform 
the investigators/institutions, and the regulatory authority(ies) of the termination or 
suspension and the reason(s) for the termination or suspension. The IRB/IEC should 
also be informed promptly and provided the reason(s) for the termination or 
suspension by the sponsor or by the investigator/institution, as specified by the 
applicable regulatory requirement(s). 

5.22 Clinical Trial/Study Reports 
Whether the trial is completed or prematurely terminated, the sponsor should ensure 
that the clinical trial reports are prepared and provided to the regulatory agency(ies) 
as required by the applicable regulatory requirement(s). The sponsor should also 
ensure that the clinical trial reports in marketing applications meet the standards of 
the ICH Guideline for Structure and Content of Clinical Study Reports. (NOTE: The 
ICH Guideline for Structure and Content of Clinical Study Reports specifies that 
abbreviated study reports may be acceptable in certain cases.) 

5.23 Multicentre Trials 
For multicentre trials, the sponsor should ensure that: 

5.23.1 All investigators conduct the trial in strict compliance with the protocol agreed 
to by the sponsor and, if required, by the regulatory authority(ies), and given 
approval/favourable opinion by the IRB/IEC. 

5.23.2 The CRFs are designed to capture the required data at all multicentre trial 
sites. For those investigators who are collecting additional data, supplemental 
CRFs should also be provided that are designed to capture the additional data. 

5.23.3 The responsibilities of coordinating investigator(s) and the other participating 
investigators are documented prior to the start of the trial. 

5.23.4 All investigators are given instructions on following the protocol, on complying 
with a uniform set of standards for the assessment of clinical and laboratory 
findings, and on completing the CRFs. 

5.23.5 Communication between investigators is facilitated. 

6. CLINICAL TRIAL PROTOCOL AND PROTOCOL AMENDMENT(S) 
The contents of a trial protocol should generally include the following topics. However, 
site specific information may be provided on separate protocol page(s), or addressed in 
a separate agreement, and some of the information listed below may be contained in 
other protocol referenced documents, such as an Investigator’s Brochure. 

6.1 General Information 
6.1.1 Protocol title, protocol identifying number, and date. Any amendment(s) 

should also bear the amendment number(s) and date(s). 

6.1.2 Name and address of the sponsor and monitor (if other than the sponsor). 

6.1.3 Name and title of the person(s) authorized to sign the protocol and the protocol 
amendment(s) for the sponsor. 

6.1.4 Name, title, address, and telephone number(s) of the sponsor's medical expert 
(or dentist when appropriate) for the trial. 
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6.1.5 Name and title of the investigator(s) who is (are) responsible for conducting 
the trial, and the address and telephone number(s) of the trial site(s). 

6.1.6 Name, title, address, and telephone number(s) of the qualified physician (or 
dentist, if applicable), who is responsible for all trial-site related medical (or 
dental) decisions (if other than investigator). 

6.1.7 Name(s) and address(es) of the clinical laboratory(ies) and other medical 
and/or technical department(s) and/or institutions involved in the trial. 

6.2 Background Information 
6.2.1 Name and description of the investigational product(s). 

6.2.2 A summary of findings from nonclinical studies that potentially have clinical 
significance and from clinical trials that are relevant to the trial. 

6.2.3 Summary of the known and potential risks and benefits, if any, to human 
subjects. 

6.2.4 Description of and justification for the route of administration, dosage, dosage 
regimen, and treatment period(s). 

6.2.5 A statement that the trial will be conducted in compliance with the protocol, 
GCP and the applicable regulatory requirement(s). 

6.2.6 Description of the population to be studied. 

6.2.7 References to literature and data that are relevant to the trial, and that 
provide background for the trial. 

6.3  Trial Objectives and Purpose 
A detailed description of the objectives and the purpose of the trial. 

6.4 Trial Design 
The scientific integrity of the trial and the credibility of the data from the trial depend 
substantially on the trial design. A description of the trial design, should include: 

6.4.1 A specific statement of the primary endpoints and the secondary endpoints, if 
any, to be measured during the trial.  

6.4.2 A description of the type/design of trial to be conducted (e.g. double-blind, 
placebo-controlled, parallel design) and a schematic diagram of trial design, 
procedures and stages. 

6.4.3 A description of the measures taken to minimize/avoid bias, including: 

(a) Randomization. 

(b) Blinding. 

6.4.4 A description of the trial treatment(s) and the dosage and dosage regimen of 
the investigational product(s). Also include a description of the dosage form, 
packaging, and labelling of the investigational product(s). 

6.4.5 The expected duration of subject participation, and a description of the 
sequence and duration of all trial periods, including follow-up, if any. 

6.4.6 A description of the "stopping rules" or "discontinuation criteria" for individual 
subjects, parts of trial and entire trial. 
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6.4.7 Accountability procedures for the investigational product(s), including the 
placebo(s) and comparator(s), if any. 

6.4.8 Maintenance of trial treatment randomization codes and procedures for 
breaking codes. 

6.4.9 The identification of any data to be recorded directly on the CRFs (i.e. no prior 
written or electronic record of data), and to be considered to be source data. 

6.5 Selection and Withdrawal of Subjects 
6.5.1 Subject inclusion criteria. 

6.5.2 Subject exclusion criteria. 

6.5.3 Subject withdrawal criteria (i.e. terminating investigational product 
treatment/trial treatment) and procedures specifying: 

(a) When and how to withdraw subjects from the trial/ investigational product 
treatment. 

(b) The type and timing of the data to be collected for withdrawn subjects. 

(c) Whether and how subjects are to be replaced. 

(d) The follow-up for subjects withdrawn from investigational product 
treatment/trial treatment. 

6.6 Treatment of Subjects 
6.6.1 The treatment(s) to be administered, including the name(s) of all the 

product(s), the dose(s), the dosing schedule(s), the route/mode(s) of 
administration, and the treatment period(s), including the follow-up period(s) 
for subjects for each investigational product treatment/trial treatment 
group/arm of the trial. 

6.6.2 Medication(s)/treatment(s) permitted (including rescue medication) and not 
permitted before and/or during the trial. 

6.6.3 Procedures for monitoring subject compliance. 

6.7 Assessment of Efficacy 
6.7.1 Specification of the efficacy parameters. 

6.7.2 Methods and timing for assessing, recording, and analysing of efficacy 
parameters. 

6.8 Assessment of Safety 
6.8.1 Specification of safety parameters. 

6.8.2 The methods and timing for assessing, recording, and analysing safety 
parameters. 

6.8.3 Procedures for eliciting reports of and for recording and reporting adverse 
event and intercurrent illnesses. 

6.8.4 The type and duration of the follow-up of subjects after adverse events. 

6.9 Statistics 
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6.9.1 A description of the statistical methods to be employed, including timing of any 
planned interim analysis(ses). 

6.9.2 The number of subjects planned to be enrolled. In multicentre trials, the 
numbers of enrolled subjects projected for each trial site should be specified. 
Reason for choice of sample size, including reflections on (or calculations of) 
the power of the trial and clinical justification. 

6.9.3 The level of significance to be used. 

6.9.4 Criteria for the termination of the trial. 

6.9.5 Procedure for accounting for missing, unused, and spurious data. 

6.9.6 Procedures for reporting any deviation(s) from the original statistical plan (any 
deviation(s) from the original statistical plan should be described and justified 
in protocol and/or in the final report, as appropriate). 

6.9.7 The selection of subjects to be included in the analyses (e.g. all randomized 
subjects, all dosed subjects, all eligible subjects, evaluable subjects). 

6.10 Direct Access to Source Data/Documents 
The sponsor should ensure that it is specified in the protocol or other written 
agreement that the investigator(s)/institution(s) will permit trial-related monitoring, 
audits, IRB/IEC review, and regulatory inspection(s), providing direct access to source 
data/documents. 

6.11 Quality Control and Quality Assurance  

6.12 Ethics 
Description of ethical considerations relating to the trial. 

6.13 Data Handling and Record Keeping 

6.14 Financing and Insurance 
Financing and insurance if not addressed in a separate agreement. 

6.15 Publication Policy 
Publication policy, if not addressed in a separate agreement. 

6.16 Supplements 
(NOTE: Since the protocol and the clinical trial/study report are closely related, 
further relevant information can be found in the ICH Guideline for Structure and 
Content of Clinical Study Reports.) 
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7. INVESTIGATOR’S BROCHURE 

7.1 Introduction 
The Investigator's Brochure (IB) is a compilation of the clinical and nonclinical data 
on the investigational product(s) that are relevant to the study of the product(s) in 
human subjects. Its purpose is to provide the investigators and others involved in the 
trial with the information to facilitate their understanding of the rationale for, and 
their compliance with, many key features of the protocol, such as the dose, dose 
frequency/interval, methods of administration: and safety monitoring procedures. The 
IB also provides insight to support the clinical management of the study subjects 
during the course of the clinical trial. The information should be presented in a 
concise, simple, objective, balanced, and non-promotional form that enables a 
clinician, or potential investigator, to understand it and make his/her own unbiased 
risk-benefit assessment of the appropriateness of the proposed trial. For this reason, a 
medically qualified person should generally participate in the editing of an IB, but the 
contents of the IB should be approved by the disciplines that generated the described 
data. 

This guideline delineates the minimum information that should be included in an IB 
and provides suggestions for its layout. It is expected that the type and extent of 
information available will vary with the stage of development of the investigational 
product. If the investigational product is marketed and its pharmacology is widely 
understood by medical practitioners, an extensive IB may not be necessary. Where 
permitted by regulatory authorities, a basic product information brochure, package 
leaflet, or labelling may be an appropriate alternative, provided that it includes 
current, comprehensive, and detailed information on all aspects of the investigational 
product that might be of importance to the investigator. If a marketed product is 
being studied for a new use (i.e., a new indication), an IB specific to that new use 
should be prepared. The IB should be reviewed at least annually and revised as 
necessary in compliance with a sponsor's written procedures. More frequent revision 
may be appropriate depending on the stage of development and the generation of 
relevant new information. However, in accordance with Good Clinical Practice, 
relevant new information may be so important that it should be communicated to the 
investigators, and possibly to the Institutional Review Boards (IRBs)/Independent 
Ethics Committees (IECs) and/or regulatory authorities before it is included in a 
revised IB. 

Generally, the sponsor is responsible for ensuring that an up-to-date IB is made 
available to the investigator(s) and the investigators are responsible for providing the 
up-to-date IB to the responsible IRBs/IECs. In the case of an investigator sponsored 
trial, the sponsor-investigator should determine whether a brochure is available from 
the commercial manufacturer. If the investigational product is provided by the 
sponsor-investigator, then he or she should provide the necessary information to the 
trial personnel. In cases where preparation of a formal IB is impractical, the sponsor-
investigator should provide, as a substitute, an expanded background information 
section in the trial protocol that contains the minimum current information described 
in this guideline. 
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7.2 General Considerations 
The IB should include: 

7.2.1 Title Page 
 This should provide the sponsor's name, the identity of each investigational 

product (i.e., research number, chemical or approved generic name, and trade 
name(s) where legally permissible and desired by the sponsor), and the release 
date. It is also suggested that an edition number, and a reference to the 
number and date of the edition it supersedes, be provided. An example is given 
in Appendix 1. 

7.2.2 Confidentiality Statement 
The sponsor may wish to include a statement instructing the 
investigator/recipients to treat the IB as a confidential document for the sole 
information and use of the investigator's team and the IRB/IEC.  

7.3 Contents of the Investigator’s Brochure 
The IB should contain the following sections, each with literature references where 
appropriate: 

7.3.1 Table of Contents 
An example of the Table of Contents is given in Appendix 2 

7.3.2 Summary 
A brief summary (preferably not exceeding two pages) should be given, 
highlighting the significant physical, chemical, pharmaceutical, 
pharmacological, toxicological, pharmacokinetic, metabolic, and clinical 
information available that is relevant to the stage of clinical development of 
the investigational product. 

7.3.3 Introduction 
A brief introductory statement should be provided that contains the chemical 
name (and generic and trade name(s) when approved) of the investigational 
product(s), all active ingredients, the investigational product (s ) 
pharmacological class and its expected position within this class (e.g. 
advantages), the rationale for performing research with the investigational 
product(s), and the anticipated prophylactic, therapeutic, or diagnostic 
indication(s). Finally, the introductory statement should provide the general 
approach to be followed in evaluating the investigational product. 

7.3.4  Physical, Chemical, and Pharmaceutical Properties and Formulation  
A description should be provided of the investigational product substance(s) 
(including the chemical and/or structural formula(e)), and a brief summary 
should be given of the relevant physical, chemical, and pharmaceutical 
properties.  

To permit appropriate safety measures to be taken in the course of the trial, a 
description of the formulation(s) to be used, including excipients, should be 
provided and justified if clinically relevant. Instructions for the storage and 
handling of the dosage form(s) should also be given. 

Any structural similarities to other known compounds should be mentioned. 
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7.3.5  Nonclinical Studies 

Introduction: 
The results of all relevant nonclinical pharmacology, toxicology, 
pharmacokinetic, and investigational product metabolism studies should be 
provided in summary form. This summary should address the methodology 
used, the results, and a discussion of the relevance of the findings to the 
investigated therapeutic and the possible unfavourable and unintended effects 
in humans. 

The information provided may include the following, as appropriate, if 
known/available: 

 Species tested 
 Number and sex of animals in each group 
 Unit dose (e.g., milligram/kilogram (mg/kg)) 
 Dose interval 
 Route of administration 
 Duration of dosing 
 Information on systemic distribution 
 Duration of post-exposure follow-up 
 Results, including the following aspects: 

 Nature and frequency of pharmacological or toxic effects 
 Severity or intensity of pharmacological or toxic effects 
 Time to onset of effects 
 Reversibility of effects 
 Duration of effects 
 Dose response 

Tabular format/listings should be used whenever possible to enhance the 
clarity of the presentation.  

The following sections should discuss the most important findings from the 
studies, including the dose response of observed effects, the relevance to 
humans, and any aspects to be studied in humans. If applicable, the effective 
and nontoxic dose findings in the same animal species should be compared 
(i.e., the therapeutic index should be discussed). The relevance of this 
information to the proposed human dosing should be addressed. Whenever 
possible, comparisons should be made in terms of blood/tissue levels rather 
than on a mg/kg basis.  

(a) Nonclinical Pharmacology 
A summary of the pharmacological aspects of the investigational product 
and, where appropriate, its significant metabolites studied in animals, 
should be included. Such a summary should incorporate studies that 
assess potential therapeutic activity (e.g. efficacy models, receptor binding, 
and specificity) as well as those that assess safety (e.g., special studies to 
assess pharmacological actions other than the intended therapeutic 
effect(s)). 
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(b) Pharmacokinetics and Product Metabolism in Animals 

A summary of the pharmacokinetics and biological transformation and 
disposition of the investigational product in all species studied should be 
given. The discussion of the findings should address the absorption and the 
local and systemic bioavailability of the investigational product and its 
metabolites, and their relationship to the pharmacological and 
toxicological findings in animal species.  

(c) Toxicology 

A summary of the toxicological effects found in relevant studies conducted 
in different animal species should be described under the following 
headings where appropriate:  

 Single dose 
 Repeated dose 
 Carcinogenicity 
 Special studies (e.g. irritancy and sensitisation)  
 Reproductive toxicity 
 Genotoxicity (mutagenicity)  

7.3.6  Effects in Humans 

Introduction:  
A thorough discussion of the known effects of the investigational product(s) in 
humans should be provided, including information on pharmacokinetics, 
metabolism, pharmacodynamics, dose response, safety, efficacy, and other 
pharmacological activities. Where possible, a summary of each completed 
clinical trial should be provided. Information should also be provided 
regarding results of any use of the investigational product(s) other than from 
in clinical trials, such as from experience during marketing.  

(a) Pharmacokinetics and Product Metabolism in Humans 
 A summary of information on the pharmacokinetics of the 

investigational product(s) should be presented, including the following, 
if available:  

 Pharmacokinetics (including metabolism, as appropriate, and 
absorption, plasma protein binding, distribution, and elimination).  

 Bioavailability of the investigational product (absolute, where possible, 
and/or relative) using a reference dosage form.  

 Population subgroups (e.g., gender, age, and impaired organ function).  
 Interactions (e.g., product-product interactions and effects of food).  
 Other pharmacokinetic data (e.g., results of population studies 

performed within clinical trial(s).  
(b) Safety and Efficacy 

A summary of information should be provided about the investigational 
product's/products' (including metabolites, where appropriate) safety, 
pharmacodynamics, efficacy, and dose response that were obtained from 
preceding trials in humans (healthy volunteers and/or patients). The 
implications of this information should be discussed. In cases where a 
number of clinical trials have been completed, the use of summaries of 
safety and efficacy across multiple trials by indications in subgroups may 
provide a clear presentation of the data. Tabular summaries of adverse 
drug reactions for all the clinical trials (including those for all the studied 
indications) would be useful. Important differences in adverse drug 
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reaction patterns/incidences across indications or subgroups should be 
discussed. 

The IB should provide a description of the possible risks and adverse drug 
reactions to be anticipated on the basis of prior experiences with the 
product under investigation and with related products. A description 
should also be provided of the precautions or special monitoring to be done 
as part of the investigational use of the product(s). 

(c) Marketing Experience 
The IB should identify countries where the investigational product has 
been marketed or approved. Any significant information arising from the 
marketed use should be summarised (e.g., formulations, dosages, routes of 
administration, and adverse product reactions). The IB should also identify 
all the countries where the investigational product did not receive 
approval/registration for marketing or was withdrawn from 
marketing/registration. 

7.3.7  Summary of Data and Guidance for the Investigator 
This section should provide an overall discussion of the nonclinical and clinical 
data, and should summarise the information from various sources on different 
aspects of the investigational product(s), wherever possible. In this way, the 
investigator can be provided with the most informative interpretation of the 
available data and with an assessment of the implications of the information 
for future clinical trials. 

Where appropriate, the published reports on related products should be 
discussed. This could help the investigator to anticipate adverse drug reactions 
or other problems in clinical trials. 

The overall aim of this section is to provide the investigator with a clear 
understanding of the possible risks and adverse reactions, and of the 
specific tests, observations, and precautions that may be needed for a 
clinical trial. This understanding should be based on the available physical, 
chemical, pharmaceutical, pharmacological, toxicological, and clinical 
information on the investigational product(s). Guidance should also be 
provided to the clinical investigator on the recognition and treatment of 
possible overdose and adverse drug reactions that is based on previous 
human experience and on the pharmacology of the investigational product. 
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7.4 APPENDIX 1:  
 

TITLE PAGE (Example)  

 

SPONSOR'S NAME 

 

Product: 

Research Number: 

Name(s): Chemical, Generic (if approved) 

Trade Name(s) (if legally permissible and desired by the sponsor) 

 

INVESTIGATOR'S BROCHURE 
 

Edition Number: 

Release Date: 

 

 

Replaces Previous Edition Number: 

Date: 
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7.5 APPENDIX 2:  
 

TABLE OF CONTENTS OF INVESTIGATOR'S BROCHURE (Example)  

 

- Confidentiality Statement (optional) ...........................................................................  

- Signature Page (optional) .............................................................................................  

1 Table of Contents  .........................................................................................................  

2 Summary  ......................................................................................................................  

3 Introduction  ..................................................................................................................  

4 Physical, Chemical, and Pharmaceutical Properties and Formulation  ....................  

5 Nonclinical Studies  ......................................................................................................  

5.1 Nonclinical Pharmacology  ...........................................................................................  

5.2 Pharmacokinetics and Product Metabolism in Animals  ............................................  

5.3 Toxicology  .....................................................................................................................  

6 Effects in Humans  ........................................................................................................  

6.1 Pharmacokinetics and Product Metabolism in Humans  ............................................  

6.2 Safety and Efficacy  .......................................................................................................  

6.3 Marketing Experience  ..................................................................................................  

7 Summary of Data and Guidance for the Investigator  ................................................  

 

NB: References on 1. Publications 

2. Reports 

These references should be found at the end of each chapter 

Appendices (if any) 
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8. ESSENTIAL DOCUMENTS FOR THE CONDUCT OF A CLINICAL TRIAL 

8.1 Introduction 
Essential Documents are those documents which individually and collectively permit evaluation of the conduct of a trial and the quality 
of the data produced. These documents serve to demonstrate the compliance of the investigator, sponsor and monitor with the standards 
of Good Clinical Practice and with all applicable regulatory requirements. 

Essential Documents also serve a number of other important purposes. Filing essential documents at the investigator/institution and 
sponsor sites in a timely manner can greatly assist in the successful management of a trial by the investigator, sponsor and monitor. 
These documents are also the ones which are usually audited by the sponsor's independent audit function and inspected by the 
regulatory authority(ies) as part of the process to confirm the validity of the trial conduct and the integrity of data collected. 

The minimum list of essential documents which has been developed follows. The various documents are grouped in three sections 
according to the stage of the trial during which they will normally be generated: 1) before the clinical phase of the trial commences, 2) 
during the clinical conduct of the trial, and 3) after completion or termination of the trial. A description is given of the purpose of each 
document, and whether it should be filed in either the investigator/institution or sponsor files, or both. It is acceptable to combine some of 
the documents, provided the individual elements are readily identifiable. 

Trial master files should be established at the beginning of the trial, both at the investigator/institution’s site and at the sponsor's office. 
A final close-out of a trial can only be done when the monitor has reviewed both investigator/institution and sponsor files and confirmed 
that all necessary documents are in the appropriate files. 

Any or all of the documents addressed in this guideline may be subject to, and should be available for, audit by the sponsor’s auditor and 
inspection by the regulatory authority(ies). 
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8.2 Before the Clinical Phase of the Trial Commences 
During this planning stage the following documents should be generated and should be on file before the trial formally starts 

 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.2.1 INVESTIGATOR’S BROCHURE To document that relevant and current scientific 
information about the investigational product 
has been provided to the investigator 

X X 

8.2.2 SIGNED PROTOCOL AND AMENDMENTS, 
IF ANY, AND SAMPLE CASE REPORT 
FORM (CRF) 

To document investigator and sponsor 
agreement to the protocol/amendment(s) and 
CRF 

X X 

8.2.3 INFORMATION GIVEN TO TRIAL 
SUBJECT 

- INFORMED CONSENT FORM 
(including all applicable translations) 

 
 

To document the informed consent 

X X 

 - ANY OTHER WRITTEN INFORMATION To document that subjects will be given 
appropriate written information (content and 
wording) to support their ability to give fully 
informed consent 

X X 

 - ADVERTISEMENT FOR SUBJECT 
RECRUITMENT (if used) 

To document that recruitment measures are 
appropriate and not coercive 

X  

8.2.4 FINANCIAL ASPECTS OF THE TRIAL To document the financial agreement between 
the investigator/institution and the sponsor for 
the trial 

 

X X 
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 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.2.5 INSURANCE STATEMENT 
(where required) 

To document that compensation to subject(s) for 
trial-related injury will be available 

X X 

8.2.6 SIGNED AGREEMENT BETWEEN 
INVOLVED PARTIES, e.g.: 
- investigator/institution and sponsor 
- investigator/institution and CRO 

- sponsor and CRO 
- investigator/institution and authority(ies) 

(where required) 

To document agreements  

X 
X 

 

X 

 

X 
X 

(where required) 
X 
X 

8.2.7 DATED, DOCUMENTED 
APPROVAL/FAVOURABLE OPINION OF 
INSTITUTIONAL REVIEW BOARD (IRB) 
/INDEPENDENT ETHICS COMMITTEE 
(IEC) OF THE FOLLOWING: 
- protocol and any amendments 
- CRF (if applicable) 
- informed consent form(s) 
- any other written information to be 

provided to the subject(s) 
- advertisement for subject recruitment  
 (if used) 
- subject compensation (if any) 
- any other documents given approval/ 

favourable opinion 
 
 

To document that the trial has been subject to  
IRB/IEC review and given approval/favourable 
opinion. To identify the version number and 
date of the document(s) 

X X 
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 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.2.8 INSTITUTIONAL REVIEW 
BOARD/INDEPENDENT ETHICS 
COMMITTEE COMPOSITION 

To document that the IRB/IEC is constituted in 
agreement with GCP 

X X 

(where 
required) 

8.2.9 REGULATORY AUTHORITY(IES) 
AUTHORISATION/APPROVAL/ 
NOTIFICATION OF PROTOCOL 
(where required) 

To document appropriate 
authorisation/approval/notification by the regulatory 
authority(ies) has been obtained prior to initiation of 
the trial in compliance with the applicable 
regulatory requirement(s) 

X 

(where 
required) 

X 

(where 
required) 

8.2.10 CURRICULUM VITAE AND/OR OTHER 
RELEVANT DOCUMENTS EVIDENCING 
QUALIFICATIONS OF INVESTIGATOR(S) 
AND SUB-INVESTIGATOR(S) 

To document qualifications and eligibility to 
conduct trial and/or provide medical supervision 
of subjects 

X X 

8.2.11 NORMAL VALUE(S)/RANGE(S) FOR 
MEDICAL/ LABORATORY/TECHNICAL 
PROCEDURE(S) AND/OR TEST(S) 
INCLUDED IN THE PROTOCOL 

To document normal values and/or ranges of the 
tests 

X X 

8.2.12 MEDICAL/LABORATORY/TECHNICAL 
PROCEDURES /TESTS 
- certification or 
- accreditation or 
- established quality control and/or external 

quality assessment or 
- other validation (where required) 
 

To document competence of facility to perform 
required test(s) , and support reliability of 
results 

X 

(where 
required) 

X 
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 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.2.13 SAMPLE OF LABEL(S) ATTACHED TO 
INVESTIGATIONAL PRODUCT 
CONTAINER(S) 

 

To document compliance with applicable 
labelling regulations and appropriateness of 
instructions provided to the subjects 

 X 

8.2.14 INSTRUCTIONS FOR HANDLING OF 
INVESTIGATIONAL PRODUCT(S) AND 
TRIAL-RELATED MATERIALS 
(if not included in protocol or Investigator’s 
Brochure) 

To document instructions needed to ensure 
proper storage, packaging, dispensing and 
disposition of investigational products and trial-
related materials 

X X 

8.2.15 SHIPPING RECORDS FOR 
INVESTIGATIONAL PRODUCT(S) AND 
TRIAL-RELATED MATERIALS 

To document shipment dates, batch numbers 
and method of shipment of investigational 
product(s) and trial-related materials. Allows 
tracking of product batch, review of shipping 
conditions, and accountability 

X X 

8.2.16 CERTIFICATE(S) OF ANALYSIS OF 
INVESTIGATIONAL PRODUCT(S) 
SHIPPED 

To document identity, purity, and strength of 
investigational product(s) to be used in the trial 

 

 X 

8.2.17 DECODING PROCEDURES FOR BLINDED 
TRIALS  

To document how, in case of an emergency, 
identity of blinded investigational product can 
be revealed without breaking the blind for the 
remaining subjects' treatment 

 

X 

 

X 

(third party if 
applicable) 
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 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.2.18 MASTER RANDOMISATION LIST To document method for randomisation of trial 
population 

 X 

(third party if 
applicable) 

 

8.2.19 PRE-TRIAL MONITORING REPORT To document that the site is suitable for the 
trial (may be combined with 8.2.20) 

 X 

8.2.20 TRIAL INITIATION MONITORING 
REPORT 

To document that trial procedures were 
reviewed with the investigator and the 
investigator’s trial staff ( may be combined with 
8.2.19) 

X X 

8.3 During the Clinical Conduct of the Trial 
In addition to having on file the above documents, the following should be added to the files during the trial as evidence that all new 
relevant information is documented as it becomes available 

8.3.1 INVESTIGATOR’S BROCHURE UPDATES To document that investigator is informed in a 
timely manner of relevant information as it 
becomes available 

X X 
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 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.3.2 ANY REVISION TO: 
- protocol/amendment(s) and CRF 
- informed consent form 
- any other written information provided to 

subjects 
- advertisement for subject recruitment  
  (if used) 

To document revisions of these trial related 
documents that take effect during trial 

X X 

8.3.3 DATED, DOCUMENTED 
APPROVAL/FAVOURABLE OPINION OF 
INSTITUTIONAL REVIEW BOARD (IRB) 
/INDEPENDENT ETHICS COMMITTEE 
(IEC) OF THE FOLLOWING: 

- protocol amendment(s) 
- revision(s) of: 

- informed consent form 
- any other written information to be 

provided to the subject 
- advertisement for subject recruitment  
 (if used)  

- any other documents given 
approval/favourable opinion 

- continuing review of trial (where required) 

To document that the amendment(s) and/or 
revision(s) have been subject to IRB/IEC review 
and were given approval/favourable opinion. To 
identify the version number and date of the 
document(s). 

X X 
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 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.3.4 REGULATORY AUTHORITY(IES) 
AUTHORISATIONS/APPROVALS/NOTIFICATI
ONS WHERE REQUIRED FOR: 
- protocol amendment(s) and other 

documents 

To document compliance with applicable 
regulatory requirements 

X 
(where 

required) 

X 

8.3.5 CURRICULUM VITAE FOR NEW 
INVESTIGATOR(S) AND/OR SUB-
INVESTIGATOR(S) 

(see 8.2.10) 

 

X X 

8.3.6 UPDATES TO NORMAL 
VALUE(S)/RANGE(S) FOR MEDICAL/ 
LABORATORY/ TECHNICAL 
PROCEDURE(S)/TEST(S) INCLUDED IN 
THE PROTOCOL 

To document normal values and ranges that are 
revised during the trial (see 8.2.11) 

X X 

8.3.7 UPDATES OF MEDICAL/LABORATORY/ 
TECHNICAL PROCEDURES/TESTS 

- certification or 
- accreditation or 
- established quality control and/or external 

quality assessment or 
- other validation (where required) 

To document that tests remain adequate 
throughout the trial period (see 8.2.12) 

X 
(where 

required) 

X 

8.3.8 DOCUMENTATION OF 
INVESTIGATIONAL PRODUCT(S) AND 
TRIAL-RELATED MATERIALS SHIPMENT 

(see 8.2.15.) X X 
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 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.3.9 CERTIFICATE(S) OF ANALYSIS FOR NEW 
BATCHES OF INVESTIGATIONAL 
PRODUCTS 

(see 8.2.16)  X 

8.3.10 MONITORING VISIT REPORTS To document site visits by, and findings of, the 
monitor 

 X 

8.3.11 RELEVANT COMMUNICATIONS OTHER 
THAN SITE VISITS 

- letters 
- meeting notes 
- notes of telephone calls 
 

To document any agreements or significant 
discussions regarding trial administration, 
protocol violations, trial conduct, adverse event 
(AE) reporting 

X X 

8.3.12 SIGNED INFORMED CONSENT FORMS To document that consent is obtained in 
accordance with GCP and protocol and dated 
prior to participation of each subject in trial. 
Also to document direct access permission (see 
8.2.3) 

X  

8.3.13 SOURCE DOCUMENTS To document the existence of the subject and 
substantiate integrity of trial data collected. To 
include original documents related to the trial, 
to medical treatment, and history of subject 

X  
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 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.3.14 SIGNED, DATED AND COMPLETED 
CASE REPORT FORMS (CRF) 

To document that the investigator or authorised 
member of the investigator’s staff confirms the 
observations recorded 

X 
(copy) 

X 
(original) 

8.3.15 DOCUMENTATION OF CRF 
CORRECTIONS 

To document all changes/additions or 
corrections made to CRF after initial data were 
recorded 

X 
(copy) 

X 
(original) 

8.3.16 NOTIFICATION BY ORIGINATING 
INVESTIGATOR TO SPONSOR OF 
SERIOUS ADVERSE EVENTS AND 
RELATED REPORTS 

Notification by originating investigator to 
sponsor of serious adverse events and related 
reports in accordance with 4.11 

X X 

8.3.17 NOTIFICATION BY SPONSOR AND/OR 
INVESTIGATOR, WHERE APPLICABLE, 
TO REGULATORY AUTHORITY(IES) AND 
IRB(S)/IEC(S) OF UNEXPECTED SERIOUS 
ADVERSE DRUG REACTIONS AND OF 
OTHER SAFETY INFORMATION 

Notification by sponsor and/or investigator, 
where applicable, to regulatory authorities and 
IRB(s)/IEC(s) of unexpected serious adverse 
drug reactions in accordance with 5.17 and 
4.11.1 and of other safety information in 
accordance with 5.16.2 and 4.11.2 

X 
(where 

required) 

X 

8.3.18 NOTIFICATION BY SPONSOR TO 
INVESTIGATORS OF SAFETY 
INFORMATION 

Notification by sponsor to investigators of safety 
information in accordance with 5.16.2 

X X 

8.3.19 INTERIM OR ANNUAL REPORTS TO 
IRB/IEC AND AUTHORITY(IES) 

Interim or annual reports provided to IRB/IEC 
in accordance with 4.10 and to authority(ies) in 
accordance with 5.17.3 

X X 
(where 

required) 
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 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.3.20 SUBJECT SCREENING LOG To document identification of subjects who 
entered pre-trial screening 

X X 
(where 

required) 

8.3.21 SUBJECT IDENTIFICATION CODE LIST To document that investigator/institution keeps 
a confidential list of names of all subjects 
allocated to trial numbers on enrolling in the 
trial. Allows investigator/institution to reveal 
identity of any subject 

X  

8.3.22 SUBJECT ENROLMENT LOG To document chronological enrolment of 
subjects by trial number 

 

X  

8.3.23 INVESTIGATIONAL PRODUCTS 
ACCOUNTABILITY AT THE SITE 

To document that investigational product(s) 
have been used according to the protocol 

X X 

8.3.24 SIGNATURE SHEET To document signatures and initials of all 
persons authorised to make entries and/or 
corrections on CRFs 

X X 

8.3.25 RECORD OF RETAINED BODY FLUIDS/ 
TISSUE SAMPLES (IF ANY) 

To document location and identification of 
retained samples if assays need to be repeated 

X X 
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8.4 After Completion or Termination of the Trial 
After completion or termination of the trial, all of the documents identified in sections 8.2 and 8.3 should be in the file together with the 
following 

 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.4.1 INVESTIGATIONAL PRODUCT(S) 
ACCOUNTABILITY AT SITE 

To document that the investigational product(s) 
have been used according to the protocol. To 
documents the final accounting of 
investigational product(s) received at the site, 
dispensed to subjects, returned by the subjects, 
and returned to sponsor 

X X 

8.4.2 DOCUMENTATION OF 
INVESTIGATIONAL PRODUCT 
DESTRUCTION 

To document destruction of unused 
investigational products by sponsor or at site 

 

X 
(if destroyed at 

site) 

X 

8.4.3 COMPLETED SUBJECT IDENTIFICATION 
CODE LIST 

To permit identification of all subjects enrolled 
in the trial in case follow-up is required. List 
should be kept in a confidential manner and for 
agreed upon time 

X  

8.4.4 AUDIT CERTIFICATE (if available) To document that audit was performed  X 

8.4.5 FINAL TRIAL CLOSE-OUT MONITORING 
REPORT 

To document that all activities required for trial 
close-out are completed, and copies of essential 
documents are held in the appropriate files 

 X 

8.4.6 TREATMENT ALLOCATION AND 
DECODING DOCUMENTATION 

Returned to sponsor to document any decoding 
that may have occurred 

 X 



Guideline for Good Clinical Practice 

53 

 Title of Document Purpose Located in Files of 

   Investigator/ 
Institution 

Sponsor 

8.4.7 FINAL REPORT BY INVESTIGATOR TO 
IRB/IEC WHERE REQUIRED, AND 
WHERE APPLICABLE, TO THE 
REGULATORY AUTHORITY(IES) 

To document completion of the trial X  

8.4.8 CLINICAL STUDY REPORT 
 

To document results and interpretation of trial X 
(if applicable) 

X 
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STUDIES IN SUPPORT OF SPECIAL POPULATIONS: 
GERIATRICS 

ICH Harmonised Tripartite Guideline 

Endorsed by the ICH Steering Committee at Step 4  of the ICH Process 

24 June 1993 

I.  Statement of Purpose   
It is important to ensure that clinical testing programs are carried out according 
to harmonised guidelines based on agreed ethical and scientific principles so 
that the international development of valuable innovative drugs is achieved 
with maximum efficiency.  Harmonisation in relation to medicines for geriatric 
populations is an important issue because the total population of the elderly will 
increase significantly in the coming years in Europe, Japan and the USA.  The 
use of drugs in this population requires special consideration due to the frequent 
occurrence of underlying diseases, concomitant drug therapy and the consequent 
risk of drug interaction.  

II.  General Principle   
Drugs should be studied in all age groups, including the elderly, for which they 
will have significant utility.  Patients entering clinical trials should be 
reasonably representative of the population that will be later treated by the 
drug. 

III. Scope of Guideline   
This guideline is directed principally toward new Molecular Entities that are 
likely to have significant use in the elderly, either because the disease intended 
to be treated is characteristically a disease of aging ( e.g., Alzheimer's disease) or 
because the population to be treated is known to include substantial numbers of 
geriatric patients (e.g., hypertension).  The guideline applies also to new 
formulations and new combinations of established medicinal products when 
there is specific reason to expect that conditions common in the elderly (e.g., 
renal or hepatic impairment, impaired cardiac function, concomitant illnesses or 
concomitant medications) are likely to be encountered and are not already dealt 
with in current labelling.  It likewise applies when the new formulation or new 
combination is likely to alter the geriatric patient's response (with regard to 
either safety/ tolerability or efficacy) compared with that of the non-geriatric 
patient in a way different from previous formulations.  The guideline also 
applies to new uses that have significant potential applicability to the elderly. 

It is recommended that exemptions from the guideline be determined in advance 
either by sponsors or, where feasible, by the sponsor and drug registration 
authorities, based, e.g., on estimates of the disease prevalence by age or through 
examination of the age distribution of usage for other drugs of the same class or 
drugs used for the same indication.  

1 



Special Populations: Geriatrics 

IV. Definition of the Population   
The geriatric population is arbitrarily defined, for the purpose of this guideline, 
as comprising patients aged 65 years or older.  It is important, however, to seek 
patients in the older age range, 75 and above, to the extent possible.  Protocols 
should not ordinarily include arbitrary upper age cutoffs.  It is also important 
not to exclude unnecessarily patients with concomitant illnesses; it is only by 
observing such patients that drug-disease interactions can be detected.  The 
older the population likely to use the drug, the more important it is to include 
the very old.  

V.  Clinical Experience   
Geriatric patients should be included in the Phase 3 database (and in Phase 2, 
at the sponsor's option) in meaningful numbers.  The geriatric subpopulation 
should be represented sufficiently to permit the comparison of drug response in 
them to that of younger patients.  For drugs used in diseases not unique to, but 
present in, the elderly a minimum of 100 patients would usually allow detection 
of clinically important differences.  For drugs to treat relatively uncommon 
diseases, smaller numbers of the elderly would be expected.  Where the disease 
to be treated is characteristically associated with aging (e.g., Alzheimer's 
disease) it is expected that geriatric patients will constitute the major portion of 
the clinical database.  

The overall database of the dossier should be examined for the presence of age-
related differences, e.g., in adverse event rates, in effectiveness, and in dose-
response.  If these relatively crude overview analyses show important 
differences, further evaluation may be needed.   

The geriatric data used in the overview can come either from the inclusion of 
elderly patients in all or most of the main Phase 3 or Phase 2/3 studies or from 
studies conducted exclusively in geriatric patients, at the sponsor's option.  
Inclusion of both groups in the same studies has the advantage of allowing 
direct comparisons of younger and older patients using data collected in similar 
ways.  Such comparisons are more difficult when separate studies of young and 
old patients are used.  Certain assessments, however, e.g., studies of cognitive 
function, require special planning and can be best accomplished in separate 
studies.   

VI. Pharmacokinetic Studies  
Most of the recognized important differences between younger and older 
patients have been pharmacokinetic differences, often related to impairment of 
excretory (renal or hepatic) function or to drug-drug interactions.  It is 
important to determine whether or not the pharmacokinetic behavior of the drug 
in elderly subjects or patients is different from that in younger adults and to 
characterize the effects of influences, such as abnormal renal or hepatic 
function, that are more common in the elderly even though they can occur in any 
age group.  Information regarding age-related differences in the 
pharmacokinetics of the drug can come, at the sponsor's option, either from a 
Pharmacokinetic Screen (as described subsequently) or from formal 
pharmacokinetic studies, in the elderly and in patients with excretory functional 
impairment.  

It is recognized that for certain drugs and applications (e.g., some topically-
applied agents, some proteins) technical limitations such as low systemic drug 
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levels may preclude or limit exploration of age-related pharmacokinetic 
differences.  

A. Formal Pharmacokinetic Studies 
Formal PK studies can be done either in healthy geriatric subjects or in patient 
volunteers with the disease to be treated by the drug.   

The initial PK study can be a pilot trial of limited size conducted under steady-
state conditions to look for sizable differences between older and younger 
subjects or patients.  A larger, single-dose PK study of sufficient size to permit 
statistical comparisons between geriatric and younger subjects' or patients' 
pharmacokinetic profiles is also acceptable.   

In either case, if large (i.e., potentially medically important) age- related 
differences are found, the initial PK study may need to be followed by a 
multiple-dose PK study of sufficient size to permit statistical comparisons 
(geriatric vs. younger) at steady-state.  

B. Pharmacokinetic Screening Approach 
Sponsors may opt, instead of conducting a separate PK evaluation of the elderly, 
to utilize a Pharmacokinetic Screen in conjunction with the main Phase 3 (and 
Phase 2, if the sponsor wishes) clinical trials program.  This screening procedure 
involves obtaining, under steady-state conditions, a small number (one or two) of 
drug blood level determinations at "trough" (i.e., just prior to the next dose) or 
other defined times from sufficient numbers of Phase 2/3 clinical trials patients, 
geriatric and younger, to detect age-associated differences in pharmacokinetic 
behavior, if they are present.  It is important to record time of dosing prior to 
blood concentration measurements, and relation of dosing to meals, and to 
examine the influence of demographic and disease factors, such as gender renal 
function, presence of liver disease, gastrointestinal disease or heart disease, 
body size and composition, and concomitant illnesses. 

Small differences are unlikely to be of medical importance.  Where the screen 
detects large differences, formal pharmacokinetic studies may be indicated 
unless the screen's results are sufficiently informative. 

The advantage of a Pharmacokinetic Screen is that it can assess the effects, not 
only of age itself, but also of other factors associated with age (altered body 
composition, other drugs, concomitant illness) and their interactions.   

VII. Pharmacokinetics in Renally or Hepatically Impaired Patients   
Renal impairment is an aging-associated finding that can also occur in younger 
patients.  Therefore, it is a general principle, not specific to these guidelines, 
that drugs excreted (parent drug or active metabolites) significantly through 
renal mechanisms should be studied to define the effects of altered renal 
function on their pharmacokinetics.  Such information is needed for drugs that 
are the subject of this guideline but it can be obtained in younger subjects with 
renal impairment.   

Similarly, drugs subject to significant hepatic metabolism and/or excretion, or 
that have active metabolites, may pose special problems in the elderly.  
Pharmacokinetic studies should be carried out in hepatically- impaired young or 
elderly patient volunteers.   
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If a Pharmacokinetic Screen approach is chosen by the sponsor (Section VI, see 
above), and if patients with documented renal impairment or hepatic 
impairment (depending on the drug's elimination pattern) are included and the 
results indicate no medically important pharmacokinetic difference, that 
information may be sufficient to meet this Geriatric Guideline's purpose.   

VIII. Pharmacodynamic/Dose Response Studies   
The number of age-related pharmacodynamic differences (i.e., increased or 
decreased therapeutic response, or side effects, at a given plasma concentration 
of drug) discovered to date is too small to necessitate dose response or other 
pharmacodynamic studies in geriatric patients as a routine requirement. 
Separate studies are, however, recommended in the following situations:  

• Sedative/hypnotic agents and other psychoactive drugs or drugs with 
important CNS effects, such as sedating antihistamines   

• Where subgroup comparisons (geriatric versus younger) in the Phase 2/3 
clinical trials database indicate potentially medically significant age-
associated differences in the drug's effectiveness or adverse reaction profile, 
not explainable by PK differences  

IX.  Drug-Drug Interaction Studies   
Such interactions are of particular importance to geriatric patients, who are 
more likely to be using concomitant medications than younger patients, but of 
course are not limited to this age group.  Therefore it is a general principle, not 
specific to these guidelines, that in cases where the therapeutic range (i.e., range 
of toxic to therapeutic doses) of the drug or likely concomitant drugs is narrow, 
and the likelihood of the concomitant therapy is great, that specific drug-drug 
interaction studies be considered.  The studies needed must be determined case-
by-case, but the following are ordinarily recommended:   

• Digoxin and oral anticoagulant interaction studies, because so many drugs 
alter serum concentrations of these drugs, they are widely prescribed in the 
elderly, and they have narrow therapeutic ranges   

• For drugs that undergo extensive hepatic metabolism, determination of the 
effects of hepatic-enzyme inducers (e.g., phenobarbital) and inhibitors (e.g., 
cimetidine)  

• For drugs metabolized by cytochrome P-450 enzymes, it is critical to examine 
the effects of known inhibitors, such as quinidine (for cytochrome P-450 2D6) 
or ketoconazole and macrolide antibiotics (for drugs metabolized by 
cytochrome P-450 3A4).  There is a rapidly growing list of drugs that can 
interfere with other drugs that metabolism, and sponsors should remain 
aware of it.   

• Interaction studies with other drugs that are likely to be used with the test 
drug (unless important interactions have been ruled out by a 
Pharmacokinetic Screen)  
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E7 Geriatric Studies : Questions and Answers 

Date of 
Approval Questions Answers 

1 
 

Sept. 
2009 

Why do we need an adequate representation of 
geriatric patients in the clinical database? 
 

Geriatric  patients can respond differently from younger 
patients to drug therapy in a number of ways and such 
differences can be greater in patients 75 years and older:  
 
a) The geriatric population has age-related physiological 
changes that can affect the pharmacokinetics of the drug, and 
the pharmacodynamic response to the drug, both of which can 
influence the drug-response and the dose response relationship. 
 
b) Geriatric patients are more prone to adverse effects since 
they often have co-morbidities and are taking concomitant 
therapies that could interact with the investigational drug. The 
adverse effects can be more severe, or less tolerated, and have 
more serious consequences than in the non-geriatric population. 
 
With the increasing size of the geriatric population (including 
patients 75 and older) and in view of the recent advances in 
pharmacokinetics and pharmacodynamics since the ICH E7 
guideline was established in 1993, the importance of geriatric 
data (from the entire spectrum of the geriatric patient 
population) in a drug evaluation program has increased.  
 
Not all potential differences in pharmacokinetics, 
pharmacodynamics, disease-drug, drug-drug interactions and 
clinical response that can occur in the geriatric population can 
be predicted from non-geriatric populations, as the geriatric 
patients are far more likely to have multiple illnesses and to be 
receiving multiple drugs. Therefore, to assess the benefit/risk 
balance of a drug that will be used in the geriatric population, 
these patients should be appropriately represented in clinical 
trials. 
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Sept. 
2009 

What should be taken into account when estimating 
an adequate representation of geriatric patients to be 
included in the clinical database? 
 

It is very important to ensure, to the extent possible, that the 
population included in the clinical development program is 
representative of the target patient population. As stated in the 
current ICH E7 guideline, estimates of the prevalence of the 
disease to be treated by age or examination of the age 
distribution of usage for other drugs of the same class or for the 
same indication, should be provided by the applicant. This will 
indicate the expected use of the drug and should influence the 
number of geriatric patients to be included in the marketing 
application. 
 
The current guideline states, “for drugs used in diseases not 
unique to, but present in the elderly, a minimum of 100 patients 
would usually allow detection of clinically important 
differences”. Given the increasing prevalence and the growing 
recognition of the complexity of the geriatric population, 
including concomitant therapies and co-morbidities, it would 
usually be appropriate to include more than 100 geriatric 
patients in the Phase 2 and 3 databases and include patients 
over the entire spectrum of the geriatric patient population.  
 
In the marketing application, depending on the numbers of 
patients, data should be presented for various age groups (for 
example <65, 65-74, 75-84 and > 85) to assess the consistency of 
the treatment effect and safety profile in these patients with 
the non-geriatric patient population.  
As single trials may not have sufficient numbers of geriatric 
patients to allow such analyses, these will often need to be 
carried out on pooled data. Any such analyses will need to 
consider consistency across studies. 
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3 
 

Sept. 
2009 

Are there any special patient populations or 
characteristics that are particularly important to 
address in the planning of the clinical development 
program? 
 

Geriatric patients often have co-morbidities and concomitant 
therapies that could interact with the investigational drug and 
make patients more likely to have undesirable effects and 
interactions. Therefore, it is important to assess the safety and 
efficacy of a drug in such patients, and to design a study with 
inclusion/exclusion criteria that allows their participation. 
There may exist a reluctance to include vulnerable geriatric 
patients at high risk of adverse outcomes (so-called "frail” 
geriatric patients). However, care in randomization should 
allow the appropriate attribution of findings either to the 
investigational drug or to other factors. 
This applies both to drugs intended for the geriatric patient 
population and for drugs used in diseases present in, but not 
unique to, the geriatric population. 
 

4 
 

Sept. 
2009 

What should be considered for the clinical 
development program to adequately characterize the 
safety and efficacy of a drug for a marketing 
application? 
 

An appropriate representation of the geriatric population 
(including patients with concomitant therapies and 
co-morbidities) should be enrolled in the clinical development 
program to adequately characterize efficacy and safety in the 
geriatric population and allow for comparisons with the 
non-geriatric population. This information would ordinarily be 
expected in a marketing application. 
 
In general it is preferable to include both non-geriatric and 
geriatric patients in the same study(ies), which can facilitate 
observation of age-related differences. In some cases a separate 
study in the geriatric population can be preferable. 
 
Every effort should be made to include geriatric patients using 
concomitant therapies and with co-morbidities in the 
premarketing clinical development program. In some cases, 
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enrolment of these patients can be challenging and it could be 
appropriate to collect data post-marketing. However, the 
adequacy of, and the need for, data in these patients should be 
considered during drug development and discussed in the 
marketing application submission. Where enrolment of 
geriatric patients has been insufficient despite the efforts of the 
applicant, a specific plan to collect data post-marketing should 
be discussed during development and presented in the 
marketing application.  
 
Information relevant to the geriatric patient population, 
including any limitations, should be reflected in the product 
labeling. 
 

5 
 

Sept. 
2009 

Are there concerns related to the data specific to the 
geriatric population that could be considered in the 
planning of the clinical studies? 
 

Depending on the mechanism of action of the drug and/or the 
characteristics of the disease, certain specific adverse events 
and age-related efficacy endpoints should be actively sought in 
the geriatric population, e.g. effects on cognitive function, 
balance and falls, urinary incontinence or retention, weight loss 
and sarcopenia. This may require specific testing, e.g. for 
cognitive function. Applicants should also refer to disease 
specific guidelines for specific recommendations concerning the 
evaluation of both efficacy and safety in geriatric patients. 
 

6 
 

Sept. 
2009 

In light of recent advances in the field of 
pharmacokinetics and assessment of drug-drug 
interactions since the ICH E7 guideline was 
established, what studies should be considered when 
developing a drug that will be used in geriatric 
patients? 
 

The pharmacokinetics in geriatric patients (over the entire 
spectrum of the geriatric patient population) should be 
evaluated to identify age-related differences that are not 
explained by other factors such as reduced renal function or 
weight differences. The potential influence of impaired 
renal/hepatic function as well as potential drug interactions is 
often assessed in studies with non-geriatric subjects. 
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Population pharmacokinetic analysis could provide the 
requested data if a sufficient number of patients in different age 
ranges (including patients >65 and >75 years) are included in 
the clinical trials. The applicability of population 
pharmacokinetics is dependent on several factors, e.g. the 
representation of the target population, the pharmacokinetics 
of the drug, dosing regimens and analytical requirements. 
 
A specific pharmacokinetic study comparing non-geriatric and 
geriatric subjects in the same study (matched for relevant 
covariates, e.g. weight, sex) could achieve the same goals.   
More details on the pharmacokinetic approach (population 
pharmacokinetics, the appropriate design of a specific 
pharmacokinetic study) and assessment of drug-drug 
interactions can be discussed with the regulatory agencies. 
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GENERAL CONSIDERATIONS FOR CLINICAL TRIALS 

1. OBJECTIVES OF THIS DOCUMENT 
In the three ICH regions, the evolution of drug development strategies and evaluation 
processes has led to the establishment of regional guidances on general considerations 
for clinical trials and the process of clinical development of pharmaceuticals for 
human use.  This harmonised guideline is derived from those regional documents as 
well as from ICH Guidelines. 
The ICH document "General Considerations for Clinical Trials" is intended to: 
(a) describe internationally accepted principles and practices in the conduct of both 

individual clinical trials and overall development strategy for new medicinal 
products. 

(b) facilitate the evaluation and acceptance of foreign clinical trial data by promoting 
common understanding of general principles, general approaches and the 
definition of relevant terms. 

c) present an overview of the ICH clinical safety and efficacy documents and 
facilitate the user's access to guidance pertinent to clinical trials within these 
documents.  The relevant ICH documents are listed in Annex 1.  

(d) provide a separate glossary of terms used in the ICH clinical safety and efficacy 
related documents that pertain to clinical trials and indicate which documents 
contain them.  

For the sake of brevity, the term "drug" has been used in this document.  It should be 
considered synonymous with "investigational (medicinal) product", "medicinal 
product" and "pharmaceutical" including vaccines and other biological products. The 
principles established in this guideline may also be applied to other clinical 
investigations (e.g. radiotherapy, psychotherapy, surgery, medical devices and 
alternative therapies). 

2. GENERAL PRINCIPLES 

2.1 Protection of clinical trial subjects 
The principles and practices concerning protection of trial subjects are stated in the 
ICH Guideline on Good Clinical Practice (ICH E6). These principles have their origins 
in The Declaration of Helsinki and should be observed in the conduct of all human 
drug investigations.  
Before any clinical trial is carried out, results of non-clinical investigations or 
previous human studies should be sufficient to indicate that the drug is acceptably 
safe for the proposed investigation in humans.  The purpose and timing of animal 
pharmacology and toxicology studies intended to support studies of a given duration 
are discussed in ICH M3.  The role of such studies for biotechnology products is cited 
in ICH S6. 
Throughout drug development, emerging animal toxicological and clinical data should 
be reviewed and evaluated by qualified experts to assess their implications for the 
safety of the trial subjects.  In response to such findings, future studies and, when 
necessary, those in progress should be appropriately modified in a timely fashion to 
maintain the safety of trial participants.  The investigator and sponsor share 
responsibility for the protection of clinical trial subjects together with the 
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Institutional Review Board/Independent Ethics Committee.  The responsibilities of 
these parties are described in ICH E6. 

2.2  Scientific approach in design and analysis 
Clinical trials should be designed, conducted and analysed according to sound 
scientific principles to achieve their objectives; and should be reported appropriately.  
The essence of rational drug development is to ask important questions and answer 
them with appropriate studies.  The primary objectives of any study should be clear 
and explicitly stated.   
Clinical studies can be classified according to when the study occurs during clinical 
development  or as shown in Table 1 by their  objectives. (The illustrative examples 
are not intended to be exhaustive).   The cardinal logic behind serially conducted 
studies of a medicinal product is that the results of prior studies should influence the 
plan of later studies.  Emerging data will frequently prompt a modification of the 
development strategy.  For example, results of a therapeutic confirmatory study may 
suggest a need for additional human pharmacology studies.   
The availability of foreign clinical data should obviate the need to generate similar 
data in an ICH region if the ICH E5 and ICH E6 guidelines are followed. (see ICH 
E5). 
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Table 1 - An Approach to Classifying Clinical Studies According to Objective  

 

 

Type of Study Objective of Study Study Examples 

Human Pharmacology 

• Assess tolerance 

• Define/describe PK1and PD2

• Explore drug metabolism 
and drug interactions 

• Estimate activity 

• Dose-tolerance studies 
• Single and multiple dose 

PK and/or PD studies 
• Drug interaction studies 
 

Therapeutic 
Exploratory 

• Explore use for the targeted 
indication  

• Estimate dosage for 
subsequent studies 

• Provide basis for 
confirmatory study design, 
endpoints, methodologies 

 

• Earliest  trials of 
relatively short duration 
in well- defined  narrow 
patient populations, using 
surrogate or 
pharmacological endpoints 
or clinical measures 

• Dose-response exploration 
studies 

Therapeutic 
Confirmatory    

• Demonstrate/confirm 
efficacy  

• Establish safety profile 
• Provide an adequate basis 

for assessing the benefit/risk 
relationship to support 
licensing 

• Establish dose-response 
relationship 

• Adequate,  and well 
controlled studies to 
establish  efficacy  

• Randomised parallel dose- 
response studies 

• Clinical safety studies 
• Studies of mortality/ 

morbidity outcomes 
• Large simple trials 
• Comparative studies 

Therapeutic Use 

• Refine understanding of 
benefit/risk relationship in 
general or special 
populations and/or 
environments 

• Identify less common 
adverse reactions 

• Refine dosing 
recommendation 

• Comparative effectiveness  
studies 

• Studies of 
mortality/morbidity 
outcomes 

• Studies of additional 
endpoints 

• Large simple trials 
• Pharmacoeconomic 

studies 

                                                 
1Pharmacokinetics 
2Pharmacodynamics 
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3. DEVELOPMENT METHODOLOGY  
This section covers issues and considerations relating to the development plan and to 
its individual component studies. 

3.1 Considerations for the Development Plan 

3.1.1 Non-Clinical Studies 
Important considerations for determining the nature of non-clinical studies and their 
timing with respect to clinical trials include: 
a)  duration and total exposure proposed in individual patients 
b)  characteristics of the drug  (e.g. long half life, biotechnology products) 
c) disease or condition targeted for treatment 
d) use in special populations (e.g. women of childbearing potential) 
e)  route of administration 
The need for non-clinical information including toxicology, pharmacology and 
pharmacokinetics to support clinical trials is addressed in the ICH M3 and S6 
documents. 

3.1.1.1 Safety Studies 
For the first studies in humans, the dose that is administered should be determined 
by careful examination of the prerequisite non-clinical pharmacokinetic, 
pharmacological and toxicological evaluations (see ICH M3).  Early non-clinical 
studies should provide sufficient information to support selection of the initial human 
dose and safe duration of exposure, and to provide information about physiological 
and toxicological effects of a new drug. 

3.1.1.2 Pharmacological and Pharmacokinetic Studies 
The basis and direction of the clinical exploration and development rests on the non-
clinical pharmacokinetic and pharmacology profile, which includes information such 
as: 
a) Pharmacological basis of principal effects (mechanism of action).  
b) Dose-response or concentration-response relationships and duration of action 
c) Study of the potential clinical routes of administration 
d) Systemic general pharmacology, including pharmacological effects on major organ 

systems and physiological responses 
e) Studies of absorption, distribution, metabolism and excretion  

3.1.2 Quality of Investigational Medicinal Products 
Formulations used in clinical trials should be well characterised, including 
information on bioavailability wherever feasible. The formulation should be 
appropriate for the stage of drug development.  Ideally, the supply of a formulation 
will be adequate to allow testing in a series of studies that examine a range of doses. 
During drug development different formulations of a drug may be tested.  Links 
between formulations, established by bioequivalence studies or other means are 
important in interpreting clinical study results across the development program.  
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3.1.3 Phases of Clinical Development 
Clinical drug development is often described as consisting of four temporal  phases 
(Phase I-IV). It is important to recognise that the phase of development provides an 
inadequate basis for classification of clinical trials because one type of trial may occur 
in several phases (see Fig 1.). A classification system using study objectives as 
discussed in section 2.2 is preferable. It is important to appreciate that the phase 
concept is a description, not a set of requirements. It is also important to realise that 
the temporal phases do not imply a fixed order of studies since for some drugs in a 
development plan the typical sequence will  not be appropriate or necessary.  For 
example, although human pharmacology studies are typically conducted during Phase 
I, many such studies are conducted at each of the other three stages, but nonetheless 
sometimes labelled as Phase I studies.  Figure 1 demonstrates this close but variable 
correlation between the two classification systems.  The distribution of the points of 
the graph shows that the types of study are not synonymous with the phases of 
development. 
 

Correlation between Development Phases and Types of Study 

Human
Pharmacology

Therapeutic
Exploratory

Therapeutic
Confirmatory

Therapeutic
Use

TYPE OF STUDY objectives
design
conduct
analysis
report

INDIVIDUAL

       I                  II               III             IV

TIME

PHASES OF DEVELOPMENT

STUDY

 

Figure 1 - This matrix graph illustrates the relationship between the phases of 
development and types of study by objective that may be conducted during each clinical 
development of a new medicinal product. The shaded circles show the types of study 
most usually conducted in a certain phase of development, the open circles show certain 
types of study that may be conducted in that phase of development but are less usual. 
Each circle represents an individual study. To illustrate the development of a single 
study, one circle is joined by a dotted line to an inset column that depicts the elements 
and sequence of an individual study. 

Drug development is ideally a logical, step-wise procedure in which information from 
small early studies is used to support and plan later larger, more definitive studies. 
To develop new drugs efficiently, it is essential to identify characteristics of the 
investigational medicine in the early stages of development and to plan an 
appropriate development based on this profile.  
Initial trials provide an early evaluation of short-term safety and tolerability and can 
provide pharmacodynamic and pharmacokinetic information needed to choose a 
suitable dosage range and administration schedule for initial exploratory therapeutic 
trials.  Later confirmatory studies are generally larger and longer and include a more 
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diverse patient population.  Dose-response information should be obtained at all 
stages of development, from early tolerance studies, to studies of short-term 
pharmacodynamic effect, to large efficacy studies (see ICH E4).  Throughout 
development, new data may suggest the need for additional studies that are typically 
part of an earlier phase. For example, blood level data in a late trial may suggest a 
need for a drug-drug interaction study, or adverse effects may suggest the need for 
further dose finding and/or additional non-clinical studies. In addition, to support a 
new marketing application approval for the same drug e.g. for a new indication, 
pharmacokinetic or therapeutic exploratory studies are considered to be in  Phase I or 
Phase II of development. 

3.1.3.1 Phase I (Most typical kind of study: Human Pharmacology) 
Phase I starts with the initial administration of an investigational new drug into 
humans.  
Although human pharmacology studies are typically identified with Phase I, they may 
also be indicated at other points in the development sequence. Studies in this phase of 
development usually have non-therapeutic objectives and may be conducted in 
healthy volunteer subjects or certain types of patients, e.g. patients with mild 
hypertension. Drugs with significant potential toxicity, e.g. cytotoxic drugs, are 
usually studied in patients. Studies in this phase can be open, baseline controlled or 
may use randomisation and blinding, to improve the validity of observations. 
Studies conducted in Phase I typically involve one or a combination of the following 
aspects: 

a) Estimation of Initial Safety and Tolerability 
The initial and subsequent administration of an investigational new drug into 
humans is usually intended to determine the tolerability of the dose range expected to 
be needed for later clinical studies and to determine the nature of adverse reactions 
that can be expected. These studies typically include both single and multiple dose 
administration.  

b) Pharmacokinetics 
Characterisation of a drug's absorption, distribution, metabolism, and excretion 
continues throughout the development plan. Their preliminary characterisation is an 
important goal of Phase I.  Pharmacokinetics may be assessed via separate studies or 
as a part of efficacy, safety and tolerance studies.  Pharmacokinetic studies are 
particularly important to assess the clearance of the drug and to anticipate possible 
accumulation of parent drug or metabolites and potential drug-drug interactions. 
Some pharmacokinetic studies are commonly conducted in later phases to answer 
more specialised questions.  For many orally administered drugs, especially modified 
release products, the study of food effects on bioavailability is important.  Obtaining 
pharmacokinetic information in sub-populations such as patients with impaired 
elimination (renal or hepatic failure), the elderly, children, women and ethnic 
subgroups should be considered.  Drug-drug interaction studies are important for 
many drugs; these are generally performed in phases beyond Phase I but studies in 
animals and in vitro studies of metabolism and potential interactions may lead to 
doing such studies earlier. 

c) Assessment of Pharmacodynamics 
Depending on the drug and the endpoint studied, pharmacodynamic studies and 
studies relating drug blood levels to response (PK/PD studies) may be conducted in 

6 



General Considerations for Clinical Trials 

healthy volunteer subjects or in patients with the target disease. In patients, if there 
is an appropriate measure, pharmacodynamic data can provide early estimates of 
activity and potential efficacy and may guide the dosage and dose regimen in later 
studies.  

d) Early Measurement of  Drug Activity  
Preliminary studies of activity or potential therapeutic benefit may be conducted in 
Phase I as a secondary objective.  Such studies are generally performed in later 
phases but may be appropriate when drug activity is readily measurable with a short 
duration of drug exposure in patients at this early stage. 

3.1.3.2 Phase II (Most typical kind of study: Therapeutic Exploratory)  
Phase II is usually considered to start with the initiation of studies in which the 
primary objective is to explore therapeutic efficacy in patients. 
Initial therapeutic exploratory studies may use a variety of study designs, including 
concurrent controls and comparisons with baseline status.  Subsequent trials are 
usually randomised and concurrently controlled to evaluate the efficacy of the drug 
and its safety for a particular therapeutic indication. Studies in Phase II are typically 
conducted in a group of patients who are selected by relatively  narrow criteria, 
leading to a relatively homogeneous population and are closely monitored. 
An important goal for this phase is to determine the dose(s) and regimen for Phase III 
trials. Early studies in this phase often utilise dose escalation designs (see ICH E4) to 
give an early estimate of dose response and later studies may confirm the dose 
response relationship for the indication in question by using recognised parallel dose-
response designs (could also be deferred to phase III). Confirmatory dose response 
studies may be conducted in Phase II or left for Phase III.  Doses used in Phase II are 
usually but not always less than the highest doses used in Phase I. 
Additional objectives of clinical trials conducted in Phase II may include evaluation of 
potential study endpoints, therapeutic regimens (including concomitant medications) 
and target populations (e.g. mild versus severe disease) for further study in Phase II 
or III.  These objectives may be served by  exploratory analyses, examining subsets of 
data and by including multiple endpoints in trials. 

3.1.3.3 Phase III (Most typical kind of study: Therapeutic Confirmatory)  
Phase III usually is considered to begin with the initiation of studies in which the 
primary objective is to demonstrate, or confirm therapeutic benefit.  
Studies in Phase III are designed to confirm the preliminary evidence accumulated in 
Phase II that a drug is safe and effective for use in the intended indication and 
recipient population.  These studies are intended to provide an adequate basis for 
marketing approval.  Studies in Phase III may also further explore the dose-response 
relationship, or explore the drug's use in wider populations, in different stages of 
disease, or in combination with another drug.  For drugs intended to be administered 
for long periods, trials involving extended exposure to the drug are ordinarily 
conducted in Phase III, although they may be started in Phase II (see ICH E1).  ICH 
E1 and ICH E7 describe the overall clinical safety database considerations for 
chronically administered drugs and drugs used in the elderly. These studies carried 
out in Phase III complete the information needed to support adequate instructions for 
use of the drug (official product information). 
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3.1.3.4 Phase IV (Variety of Studies:  - Therapeutic Use)  
Phase IV begins after drug approval. Therapeutic use studies go beyond the prior 
demonstration of the drug’s safety, efficacy and dose definition. 
Studies in Phase IV are all studies (other than routine surveillance) performed after 
drug approval and related to the approved indication.  They are studies that were  not 
considered necessary for approval but are often important for optimising the drug's 
use. They may be of any type but should have valid scientific objectives.  Commonly 
conducted studies include additional drug-drug interaction, dose-response or safety 
studies and studies designed to support use under the approved indication, e.g. 
mortality/morbidity studies, epidemiological studies.  

3.1.3.5  Development of an application unrelated to original approved use  
After initial approval, drug development may  continue with studies of new or 
modified indications, new dosage regimens, new routes of administration or additional 
patient populations.  If a new dose, formulation or combination is studied, additional 
human pharmacology studies may be indicated, necessitating a new development 
plan. 
The need for some studies may be obviated by the availability of data from the 
original development plan or from therapeutic use.  

3.1.4 Special Considerations 
A number of special circumstances and populations require consideration on their 
own when they are part of the development plan. 

3.1.4.1 Studies of Drug Metabolites 
Major active metabolite(s) should be identified and deserve detailed pharmacokinetic 
study.  Timing of the metabolic assessment studies within the development plan 
depends on the characteristics of the individual drug.  

3.1.4.2 Drug-Drug Interactions 
If a potential for drug-drug interaction is suggested by metabolic profile, by the 
results of non-clinical studies or by information on similar drugs, studies on drug 
interaction during clinical development are highly recommended.  For drugs that are 
frequently co-administered it is usually important that drug-drug interaction studies 
be performed in non-clinical and, if appropriate in human studies.  This is 
particularly true for drugs that are known to alter the absorption or metabolism of 
other drugs (see ICH E7), or whose metabolism or excretion can be altered by effects 
by other drugs. 

3.1.4.3 Special Populations 
Some groups in the general population may require special study because they have 
unique risk/benefit considerations that need to be taken into account during drug 
development, or because they can be anticipated to need modification of use of the 
dose or schedule of a drug compared to general adult use.  Pharmacokinetic studies in 
patients with renal and hepatic dysfunction are important to assess the impact of 
potentially altered drug metabolism or excretion. Other ICH documents address such 
issues for geriatric patients (ICH E7) and patients from different ethnic groups (ICH 
E5).  The need for non-clinical safety studies to support human clinical trials in 
special populations is addressed in the ICH M3 document.  
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Particular attention should be paid to the ethical considerations related to informed 
consent from vulnerable populations and the procedures scrupulously followed.(see 
ICH E6) 

a) Investigations in pregnant women 
In general, pregnant women should be excluded from clinical trials where the drug is 
not intended for use in pregnancy. If a patient becomes pregnant during 
administration of the drug, treatment should generally be discontinued if this can be 
done safely. Follow-up evaluation of the pregnancy, foetus, and child is very important 
.  Similarly, for clinical trials that include pregnant women because the medicinal 
product is intended for use during pregnancy, follow-up of the pregnancy, foetus, and 
child is very important. 

b) Investigations in nursing women 
Excretion of the drug or its metabolites into human milk should be examined where 
applicable.  When nursing mothers are enrolled in clinical studies their babies should 
be monitored for the effects of the drug.  

c) Investigations in children.  
The extent of the studies needed depends on the current knowledge of the drug and 
the possibility of  extrapolation from adults and children of other age groups.  Some 
drugs may be used in children from the early stages of drug development (see ICH 
M3). 
For a drug expected to be used in children, evaluation should be made in the 
appropriate age group.  When clinical development is to include studies in children, it 
is usually appropriate to begin with older children before extending the trial to 
younger children and then infants. 

3.2 Considerations for Individual Clinical Trials 
The following important principles should be followed in planning the objectives, 
design, conduct, analysis and reporting of a clinical trial (see ICH guidelines in Annex 
1). Each part should be defined in a written protocol before the study starts (see ICH 
E6). 

3.2.1 Objectives 
The objective(s) of the study should be clearly stated and may include exploratory or 
confirmatory characterisation of safety and/or efficacy and/or assessment of 
pharmacokinetic parameters and pharmacological, physiological, biochemical effects. 

3.2.2 Design 
The appropriate study design should be chosen to provide the desired information.  
Examples of study design include parallel group, cross-over, factorial, dose escalation, 
and fixed dose-dose response. (See ICH E4, E6, E9 and E10).  Appropriate 
comparators should be utilised and adequate numbers of subjects included to achieve 
the study objectives.  Primary and secondary endpoints and plans for their analyses 
should be clearly stated (see ICH E9).  The methods of monitoring adverse events by 
changes in clinical signs and symptoms and laboratory studies should be described 
(see ICH E3).  The protocol should specify procedures for the follow-up of patients who 
stop treatment prematurely.  
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3.2.2.1 Selection of subjects 
The stage of development and the indication to be studied and should be taken into 
account in selecting the subject population (e.g. normal healthy subjects, cancer 
patients or other special populations in early phase development)  as should prior 
non-clinical and clinical knowledge.  The variability of groups of patients or healthy 
volunteers studied in early trials may be limited to a narrow range by strict selection 
criteria, but as drug development proceeds, the populations tested should be 
broadened to reflect the target population.  
Depending on the stage of development and level of concern for safety, it may be 
necessary to conduct studies in a closely monitored (i.e., inpatient) environment. 
As a general principle trial subjects should not participate concurrently in more than 
one clinical trial but there can be justified exceptions.  Subjects should not be enrolled 
repetitively in clinical trials without time off treatment adequate to protect safety and 
exclude carry-over effects. 
In general, women of childbearing potential should be using highly effective 
contraception to participate in clinical trials (see ICH M3). 
For male subjects, potential hazards of drug exposure in the trial to their sexual 
partners or resulting progeny should be considered.  When indicated (e.g. trials 
involving drugs which are potentially mutagenic, or toxic to the reproductive system), 
an appropriate contraception provision should be included in the trial. 

3.2.2.2 Selection of Control Group 
Trials should have an adequate control group.  Comparisons may be made with 
placebo, no treatment, active controls or of different doses of the drug under 
investigation.  The choice of the comparator depends, among other things, on the 
objective of the trial (see ICH E9 and E10).  Historical (external) controls can be 
justified in some cases but particular care is important to minimise the likelihood of 
erroneous inference. 

3.2.2.3  Number of subjects 
The size of a trial is influenced by the disease to be investigated, the objective of the 
study and the study endpoints. Statistical assessments of sample size should be based 
on the expected magnitude of the treatment effect, the variability of the data, the 
specified (small) probability of error  (see ICH E9) and the desire for information or  
subsets of the population or secondary endpoints..  In some circumstances a larger 
database may be needed to establish the safety of a drug.  ICH E1 and ICH E7 
suggest a minimum experience to assess safety for a registrational database for a new 
indication. These numbers should not be considered as absolute and may be 
insufficient in some cases ( e.g. where long-term use in healthy individuals is 
expected).  

3.2.2.4 Response Variables 
Response variables should be defined prospectively, giving descriptions of methods of 
observation and quantification.  Objective methods of observation should be used 
where possible and when appropriate (see ICH E9).  
Study endpoints are the response variables that are chosen to assess drug effects that 
are related to pharmacokinetic parameters, pharmacodynamic measures, efficacy and 
safety.  A primary endpoint(s) should reflect clinically relevant effects and is typically 
selected based on the principal objective of the study.  Secondary endpoints assess 
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other drug effects that may or may not be related to the primary endpoint.  Endpoints 
and the plan for their analysis should be prospectively specified in the protocol. 
A surrogate endpoint is an endpoint that is intended to relate to a clinically important 
outcome but does not in itself measure a clinical benefit.  Surrogate endpoints may be 
used as primary endpoints when appropriate (when the surrogate is reasonably likely 
or well known to predict clinical outcome). 
The methods used to make the measurements of the endpoints, both subjective and 
objective, should be validated and meet appropriate standards for accuracy, precision, 
reproducibility, reliability, and responsiveness (sensitivity to change over time). 

3.2.2.5 Methods to Minimise or Assess Bias 
The protocol should specify methods of allocation to treatment groups and blinding 
(see ICH E9 and E10).  

a) Randomisation 
In conducting a controlled trial, randomised allocation is the preferred means of 
assuring comparability of test groups and minimising the possibility of selection bias. 

b)  Blinding  
Blinding is an important means of reducing or minimising the risk of biased study 
outcomes.  A trial where the treatment assignment is not known by the study 
participant because of the use of placebo or other methods of masking the 
intervention, is referred to as a single blind study.  When the investigator and sponsor 
staff who are involved in the treatment or clinical evaluation of the subjects and 
analysis of data are also unaware of the treatment assignments, the study is double 
blind.   

c) Compliance  
Methods used to evaluate patient usage of the test drug should be specified in the 
protocol and the actual usage documented.  

3.2.3 Conduct 
The study should be conducted according to the principles described in this guideline 
and in accordance with other pertinent elements outlined in ICH E6 and other 
relevant ICH guidelines (see Annex 1).  Adherence to the study protocol is essential. If 
modification of the protocol becomes necessary  a clear description of the rationale for 
the modification should be provided in a protocol amendment (see ICH E6).  Timely 
adverse event reporting during a study is essential and should be documented.  
Guidance is available on expedited reporting of safety data to appropriate officials and 
on the content of safety reports and on privacy and confidentiality of data (see ICH 
E2A and E2B and ICH E6). 

3.2.4 Analysis 
The study protocol should have a specified analysis plan that is appropriate for the 
objectives and design of the study, taking into account the method of subject 
allocation, the measurement methods of response variables, specific hypotheses to be 
tested, and analytical approaches to common problems including early study 
withdrawal and protocol violations. A description of the statistical methods to be 
employed, including timing of any planned interim analysis(es) should be included in 
the protocol (see ICH E3, ICH E6 and ICH E9).  
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The results of a clinical trial should be analysed in accordance with the plan 
prospectively stated in the protocol and all deviations from the plan should be 
indicated in the study report. Detailed guidance is available in other ICH guidelines 
on planning of the protocol (ICH E6), on the analysis plan and statistical analysis of 
results (ICH E9) and on study reports (ICH E3).  
Studies are normally expected to run to completion, although in some studies the 
possibility of early stopping is formally recognised. In such cases this should be clearly 
described in the protocol with due statistical attention to the overall levels of 
statistical significance and to the need to adjust the estimates of the size of treatment 
effects (ICH E9).  
Safety data should be collected for all clinical trials, appropriately tabulated and with 
adverse events classified according to their seriousness and their likely causal 
relationship (see ICH E2A).  

3.2.5 Reporting 
Clinical study reports should be adequately documented following the approaches 
outlined in other ICH guidelines (see E3 and E6).  
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STATISTICAL PRINCIPLES FOR CLINICAL TRIALS 

I. INTRODUCTION 

1.1 Background and Purpose 
The efficacy and safety of medicinal products should be demonstrated by clinical trials 
which follow the guidance in 'Good Clinical Practice: Consolidated Guideline' (ICH 
E6) adopted by the ICH, 1 May 1996. The role of statistics in clinical trial design and 
analysis is acknowledged as essential in that ICH guideline. The proliferation of 
statistical research in the area of clinical trials coupled with the critical role of clinical 
research in the drug approval process and health care in general necessitate a 
succinct document on statistical issues related to clinical trials. This guidance is 
written primarily to attempt to harmonise the principles of statistical methodology 
applied to clinical trials for marketing applications submitted in Europe, Japan and 
the United States. 
As a starting point, this guideline utilised the CPMP (Committee for Proprietary 
Medicinal Products) Note for Guidance entitled 'Biostatistical Methodology in Clinical 
Trials in Applications for Marketing Authorisations for Medicinal Products' 
(December, 1994). It was also influenced by 'Guidelines on the Statistical Analysis of 
Clinical Studies' (March, 1992) from the Japanese Ministry of Health and Welfare and 
the U.S. Food and Drug Administration document entitled 'Guideline for the Format 
and Content of the Clinical and Statistical Sections of a New Drug Application' (July, 
1988). Some topics related to statistical principles and methodology are also 
embedded within other ICH guidelines, particularly those listed below. The specific 
guidance that contains related text will be identified in various sections of this 
document. 

E1A: The Extent of Population Exposure to Assess Clinical Safety 

E2A: Clinical Safety Data Management: Definitions and Standards for 
Expedited Reporting 

E2B: Clinical Safety Data Management: Data Elements for Transmission of 
Individual Case Safety Reports 

E2C: Clinical Safety Data Management: Periodic Safety Update Reports for 
Marketed Drugs 

E3:  Structure and Content of Clinical Study Reports 

E4:  Dose-Response Information to Support Drug Registration 

E5:  Ethnic Factors in the Acceptability of Foreign Clinical Data 

E6:   Good Clinical Practice: Consolidated Guideline 

E7:   Studies in Support of Special Populations: Geriatrics 

E8:   General Considerations for Clinical Trials  

E10: Choice of Control Group in Clinical Trials 

M1:  Standardisation of Medical Terminology for Regulatory Purposes 

M3:  Non-Clinical Safety Studies for the Conduct of Human Clinical Trials 
for Pharmaceuticals. 
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This guidance is intended to give direction to sponsors in the design, conduct, 
analysis, and evaluation of clinical trials of an investigational product in the context 
of its overall clinical development. The document will also assist scientific experts 
charged with preparing application summaries or assessing evidence of efficacy and 
safety, principally from clinical trials in later phases of development. 

1.2 Scope and Direction 
The focus of this guidance is on statistical principles. It does not address the use of 
specific statistical procedures or methods. Specific procedural steps to ensure that 
principles are implemented properly are the responsibility of the sponsor. Integration 
of data across clinical trials is discussed, but is not a primary focus of this guidance. 
Selected principles and procedures related to data management or clinical trial 
monitoring activities are covered in other ICH guidelines and are not addressed here. 
This guidance should be of interest to individuals from a broad range of scientific 
disciplines. However, it is assumed that the actual responsibility for all statistical 
work associated with clinical trials will lie with an appropriately qualified and 
experienced statistician, as indicated in ICH E6. The role and responsibility of the 
trial statistician (see Glossary), in collaboration with other clinical trial professionals, 
is to ensure that statistical principles are applied appropriately in clinical trials 
supporting drug development. Thus, the trial statistician should have a combination 
of education/training and experience sufficient to implement the principles articulated 
in this guidance. 
For each clinical trial contributing to a marketing application, all important details of 
its design and conduct and the principal features of its proposed statistical analysis 
should be clearly specified in a protocol written before the trial begins. The extent to 
which the procedures in the protocol are followed and the primary analysis is planned 
a priori will contribute to the degree of confidence in the final results and conclusions 
of the trial. The protocol and subsequent amendments should be approved by the 
responsible personnel, including the trial statistician. The trial statistician should 
ensure that the protocol and any amendments cover all relevant statistical issues 
clearly and accurately, using technical terminology as appropriate. 
The principles outlined in this guidance are primarily relevant to clinical trials 
conducted in the later phases of development, many of which are confirmatory trials 
of efficacy. In addition to efficacy, confirmatory trials may have as their primary 
variable a safety variable (e.g. an adverse event, a clinical laboratory variable or an 
electrocardiographic measure), a pharmacodynamic or a pharmacokinetic variable (as 
in a confirmatory bioequivalence trial). Furthermore, some confirmatory findings may 
be derived from data integrated across trials, and selected principles in this guidance 
are applicable in this situation. Finally, although the early phases of drug 
development consist mainly of clinical trials that are exploratory in nature, statistical 
principles are also relevant to these clinical trials. Hence, the substance of this 
document should be applied as far as possible to all phases of clinical development. 
Many of the principles delineated in this guidance deal with minimising bias (see 
Glossary) and maximising precision. As used in this guidance, the term 'bias' 
describes the systematic tendency of any factors associated with the design, conduct, 
analysis and interpretation of the results of clinical trials to make the estimate of a 
treatment effect (see Glossary) deviate from its true value. It is important to identify 
potential sources of bias as completely as possible so that attempts to limit such bias 
may be made. The presence of bias may seriously compromise the ability to draw valid 
conclusions from clinical trials. 
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Some sources of bias arise from the design of the trial, for example an assignment of 
treatments such that subjects at lower risk are systematically assigned to one 
treatment. Other sources of bias arise during the conduct and analysis of a clinical 
trial. For example, protocol violations and exclusion of subjects from analysis based 
upon knowledge of subject outcomes are possible sources of bias that may affect the 
accurate assessment of the treatment effect. Because bias can occur in subtle or 
unknown ways and its effect is not measurable directly, it is important to evaluate the 
robustness of the results and primary conclusions of the trial. Robustness is a concept 
that refers to the sensitivity of the overall conclusions to various limitations of the 
data, assumptions, and analytic approaches to data analysis. Robustness implies that 
the treatment effect and primary conclusions of the trial are not substantially affected 
when analyses are carried out based on alternative assumptions or analytic 
approaches. The interpretation of statistical measures of uncertainty of the treatment 
effect and treatment comparisons should involve consideration of the potential 
contribution of bias to the p-value, confidence interval, or inference. 
Because the predominant approaches to the design and analysis of clinical trials have 
been based on frequentist statistical methods, the guidance largely refers to the use of 
frequentist methods (see Glossary) when discussing hypothesis testing and/or 
confidence intervals. This should not be taken to imply that other approaches are not 
appropriate: the use of Bayesian (see Glossary) and other approaches may be 
considered when the reasons for their use are clear and when the resulting 
conclusions are sufficiently robust. 

II. CONSIDERATIONS FOR OVERALL CLINICAL DEVELOPMENT 

2.1 Trial Context 

2.1.1 Development Plan  
The broad aim of the process of clinical development of a new drug is to find out 
whether there is a dose range and schedule at which the drug can be shown to be 
simultaneously safe and effective, to the extent that the risk-benefit relationship is 
acceptable. The particular subjects who may benefit from the drug, and the specific 
indications for its use, also need to be defined. 
Satisfying these broad aims usually requires an ordered programme of clinical trials, 
each with its own specific objectives (see ICH E8). This should be specified in a 
clinical plan, or a series of plans, with appropriate decision points and flexibility to 
allow modification as knowledge accumulates. A marketing application should clearly 
describe the main content of such plans, and the contribution made by each trial. 
Interpretation and assessment of the evidence from the total programme of trials 
involves synthesis of the evidence from the individual trials (see Section 7.2). This is 
facilitated by ensuring that common standards are adopted for a number of features 
of the trials such as dictionaries of medical terms, definition and timing of the main 
measurements, handling of protocol deviations and so on. A statistical summary, 
overview or meta-analysis (see Glossary) may be informative when medical questions 
are addressed in more than one trial. Where possible this should be envisaged in the 
plan so that the relevant trials are clearly identified and any necessary common 
features of their designs are specified in advance. Other major statistical issues (if 
any) that are expected to affect a number of trials in a common plan should be 
addressed in that plan. 
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2.1.2 Confirmatory Trial 
A confirmatory trial is an adequately controlled trial in which the hypotheses are 
stated in advance and evaluated. As a rule, confirmatory trials are necessary to 
provide firm evidence of efficacy or safety. In such trials the key hypothesis of interest 
follows directly from the trial’s primary objective, is always pre-defined, and is the 
hypothesis that is subsequently tested when the trial is complete. In a confirmatory 
trial it is equally important to estimate with due precision the size of the effects 
attributable to the treatment of interest and to relate these effects to their clinical 
significance. 
Confirmatory trials are intended to provide firm evidence in support of claims and 
hence adherence to protocols and standard operating procedures is particularly 
important; unavoidable changes should be explained and documented, and their effect 
examined. A justification of the design of each such trial, and of other important 
statistical aspects such as the principal features of the planned analysis, should be set 
out in the protocol. Each trial should address only a limited number of questions. 
Firm evidence in support of claims requires that the results of the confirmatory trials 
demonstrate that the investigational product under test has clinical benefits. The 
confirmatory trials should therefore be sufficient to answer each key clinical question 
relevant to the efficacy or safety claim clearly and definitively. In addition, it is 
important that the basis for generalisation (see Glossary) to the intended patient 
population is understood and explained; this may also influence the number and type 
(e.g. specialist or general practitioner) of centres and/or trials needed. The results of 
the confirmatory trial(s) should be robust. In some circumstances the weight of 
evidence from a single confirmatory trial may be sufficient. 

2.1.3 Exploratory Trial 
The rationale and design of confirmatory trials nearly always rests on earlier clinical 
work carried out in a series of exploratory studies. Like all clinical trials, these 
exploratory studies should have clear and precise objectives. However, in contrast to 
confirmatory trials, their objectives may not always lead to simple tests of pre-defined 
hypotheses. In addition, exploratory trials may sometimes require a more flexible 
approach to design so that changes can be made in response to accumulating results. 
Their analysis may entail data exploration; tests of hypothesis may be carried out, but 
the choice of hypothesis may be data dependent. Such trials cannot be the basis of the 
formal proof of efficacy, although they may contribute to the total body of relevant 
evidence. 
Any individual trial may have both confirmatory and exploratory aspects. For 
example, in most confirmatory trials the data are also subjected to exploratory 
analyses which serve as a basis for explaining or supporting their findings and for 
suggesting further hypotheses for later research. The protocol should make a clear 
distinction between the aspects of a trial which will be used for confirmatory proof 
and the aspects which will provide data for exploratory analysis. 

2.2 Scope of Trials 

2.2.1 Population 
In the earlier phases of drug development the choice of subjects for a clinical trial may 
be heavily influenced by the wish to maximise the chance of observing specific clinical 
effects of interest, and hence they may come from a very narrow subgroup of the total 
patient population for which the drug may eventually be indicated. However by the 
time the confirmatory trials are undertaken, the subjects in the trials should more 
closely mirror the target population. Hence, in these trials it is generally helpful to 
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relax the inclusion and exclusion criteria as much as possible within the target 
population, while maintaining sufficient homogeneity to permit precise estimation of 
treatment effects. No individual clinical trial can be expected to be totally 
representative of future users, because of the possible influences of geographical 
location, the time when it is conducted, the medical practices of the particular 
investigator(s) and clinics, and so on. However the influence of such factors should be 
reduced wherever possible, and subsequently discussed during the interpretation of 
the trial results. 

2.2.2 Primary and Secondary Variables 
The primary variable (‘target’ variable, primary endpoint) should be the variable 
capable of providing the most clinically relevant and convincing evidence directly 
related to the primary objective of the trial. There should generally be only one 
primary variable. This will usually be an efficacy variable, because the primary 
objective of most confirmatory trials is to provide strong scientific evidence regarding 
efficacy. Safety/tolerability may sometimes be the primary variable, and will always 
be an important consideration. Measurements relating to quality of life and health 
economics are further potential primary variables. The selection of the primary 
variable should reflect the accepted norms and standards in the relevant field of 
research. The use of a reliable and validated variable with which experience has been 
gained either in earlier studies or in published literature is recommended. There 
should be sufficient evidence that the primary variable can provide a valid and 
reliable measure of some clinically relevant and important treatment benefit in the 
patient population described by the inclusion and exclusion criteria. The primary 
variable should generally be the one used when estimating the sample size (see 
section 3.5). 
In many cases, the approach to assessing subject outcome may not be straightforward 
and should be carefully defined. For example, it is inadequate to specify mortality as a 
primary variable without further clarification; mortality may be assessed by 
comparing proportions alive at fixed points in time, or by comparing overall 
distributions of survival times over a specified interval. Another common example is a 
recurring event; the measure of treatment effect may again be a simple dichotomous 
variable (any occurrence during a specified interval), time to first occurrence, rate of 
occurrence (events per time units of observation), etc. The assessment of functional 
status over time in studying treatment for chronic disease presents other challenges 
in selection of the primary variable. There are many possible approaches, such as 
comparisons of the assessments done at the beginning and end of the interval of 
observation, comparisons of slopes calculated from all assessments throughout the 
interval, comparisons of the proportions of subjects exceeding or declining beyond a 
specified threshold, or comparisons based on methods for repeated measures data. To 
avoid multiplicity concerns arising from post hoc definitions, it is critical to specify in 
the protocol the precise definition of the primary variable as it will be used in the 
statistical analysis. In addition, the clinical relevance of the specific primary variable 
selected and the validity of the associated measurement procedures will generally 
need to be addressed and justified in the protocol. 
The primary variable should be specified in the protocol, along with the rationale for 
its selection. Redefinition of the primary variable after unblinding will almost always 
be unacceptable, since the biases this introduces are difficult to assess. When the 
clinical effect defined by the primary objective is to be measured in more than one 
way, the protocol should identify one of the measurements as the primary variable on 
the basis of clinical relevance, importance, objectivity, and/or other relevant 
characteristics, whenever such selection is feasible. 
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Secondary variables are either supportive measurements related to the primary 
objective or measurements of effects related to the secondary objectives. Their pre-
definition in the protocol is also important, as well as an explanation of their relative 
importance and roles in interpretation of trial results. The number of secondary 
variables should be limited and should be related to the limited number of questions 
to be answered in the trial. 

2.2.3 Composite Variables 
If a single primary variable cannot be selected from multiple measurements 
associated with the primary objective, another useful strategy is to integrate or 
combine the multiple measurements into a single or 'composite' variable, using a pre-
defined algorithm. Indeed, the primary variable sometimes arises as a combination of 
multiple clinical measurements (e.g. the rating scales used in arthritis, psychiatric 
disorders and elsewhere). This approach addresses the multiplicity problem without 
requiring adjustment to the type I error. The method of combining the multiple 
measurements should be specified in the protocol, and an interpretation of the 
resulting scale should be provided in terms of the size of a clinically relevant benefit. 
When a composite variable is used as a primary variable, the components of this 
variable may sometimes be analysed separately, where clinically meaningful and 
validated. When a rating scale is used as a primary variable, it is especially important 
to address such factors as content validity (see Glossary), inter- and intra-rater 
reliability (see Glossary) and responsiveness for detecting changes in the severity of 
disease. 

2.2.4 Global Assessment Variables 
In some cases, 'global assessment' variables (see Glossary) are developed to measure 
the overall safety, overall efficacy, and/or overall usefulness of a treatment. This type 
of variable integrates objective variables and the investigator’s overall impression 
about the state or change in the state of the subject, and is usually a scale of ordered 
categorical ratings. Global assessments of overall efficacy are well established in some 
therapeutic areas, such as neurology and psychiatry. 
Global assessment variables generally have a subjective component. When a global 
assessment variable is used as a primary or secondary variable, fuller details of the 
scale should be included in the protocol with respect to: 
1) the relevance of the scale to the primary objective of the trial; 

2) the basis for the validity and reliability of the scale; 

3) how to utilise the data collected on an individual subject to assign him/her to a 
unique category of the scale; 

4) how to assign subjects with missing data to a unique category of the scale, or 
otherwise evaluate them. 

If objective variables are considered by the investigator when making a global 
assessment, then those objective variables should be considered as additional 
primary, or at least important secondary, variables. 
Global assessment of usefulness integrates components of both benefit and risk and 
reflects the decision making process of the treating physician, who must weigh benefit 
and risk in making product use decisions. A problem with global usefulness variables 
is that their use could in some cases lead to the result of two products being declared 
equivalent despite having very different profiles of beneficial and adverse effects. For 
example, judging the global usefulness of a treatment as equivalent or superior to an 
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alternative may mask the fact that it has little or no efficacy but fewer adverse effects. 
Therefore it is not advisable to use a global usefulness variable as a primary variable. 
If global usefulness is specified as primary, it is important to consider specific efficacy 
and safety outcomes separately as additional primary variables. 

2.2.5 Multiple Primary Variables 
It may sometimes be desirable to use more than one primary variable, each of which 
(or a subset of which) could be sufficient to cover the range of effects of the therapies. 
The planned manner of interpretation of this type of evidence should be carefully 
spelled out. It should be clear whether an impact on any of the variables, some 
minimum number of them, or all of them, would be considered necessary to achieve 
the trial objectives. The primary hypothesis or hypotheses and parameters of interest 
(e.g. mean, percentage, distribution) should be clearly stated with respect to the 
primary variables identified, and the approach to statistical inference described. The 
effect on the type I error should be explained because of the potential for multiplicity 
problems (see Section 5.6); the method of controlling type I error should be given in 
the protocol. The extent of intercorrelation among the proposed primary variables 
may be considered in evaluating the impact on type I error. If the purpose of the trial 
is to demonstrate effects on all of the designated primary variables, then there is no 
need for adjustment of the type I error, but the impact on type II error and sample 
size should be carefully considered. 

2.2.6 Surrogate Variables 
When direct assessment of the clinical benefit to the subject through observing actual 
clinical efficacy is not practical, indirect criteria (surrogate variables - see Glossary) 
may be considered. Commonly accepted surrogate variables are used in a number of 
indications where they are believed to be reliable predictors of clinical benefit. There 
are two principal concerns with the introduction of any proposed surrogate variable. 
First, it may not be a true predictor of the clinical outcome of interest. For example it 
may measure treatment activity associated with one specific pharmacological 
mechanism, but may not provide full information on the range of actions and ultimate 
effects of the treatment, whether positive or negative. There have been many 
instances where treatments showing a highly positive effect on a proposed surrogate 
have ultimately been shown to be detrimental to the subjects' clinical outcome; 
conversely, there are cases of treatments conferring clinical benefit without 
measurable impact on proposed surrogates. Secondly, proposed surrogate variables 
may not yield a quantitative measure of clinical benefit that can be weighed directly 
against adverse effects. Statistical criteria for validating surrogate variables have 
been proposed but the experience with their use is relatively limited. In practice, the 
strength of the evidence for surrogacy depends upon (i) the biological plausibility of 
the relationship, (ii) the demonstration in epidemiological studies of the prognostic 
value of the surrogate for the clinical outcome and (iii) evidence from clinical trials 
that treatment effects on the surrogate correspond to effects on the clinical outcome. 
Relationships between clinical and surrogate variables for one product do not 
necessarily apply to a product with a different mode of action for treating the same 
disease. 

2.2.7   Categorised Variables 
Dichotomisation or other categorisation of continuous or ordinal variables may 
sometimes be desirable. Criteria of 'success' and 'response' are common examples of 
dichotomies which require precise specification in terms of, for example, a minimum 
percentage improvement (relative to baseline) in a continuous variable, or a ranking 
categorised as at or above some threshold level (e.g., 'good') on an ordinal rating scale. 
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The reduction of diastolic blood pressure below 90mmHg is a common 
dichotomisation. Categorisations are most useful when they have clear clinical 
relevance. The criteria for categorisation should be pre-defined and specified in the 
protocol, as knowledge of trial results could easily bias the choice of such criteria. 
Because categorisation normally implies a loss of information, a consequence will be a 
loss of power in the analysis; this should be accounted for in the sample size 
calculation.  

2.3 Design Techniques to Avoid Bias 
The most important design techniques for avoiding bias in clinical trials are blinding 
and randomisation, and these should be normal features of most controlled clinical 
trials intended to be included in a marketing application. Most such trials follow a 
double-blind approach in which treatments are pre-packed in accordance with a 
suitable randomisation schedule, and supplied to the trial centre(s) labelled only with 
the subject number and the treatment period so that no one involved in the conduct of 
the trial is aware of the specific treatment allocated to any particular subject, not 
even as a code letter. This approach will be assumed in Section 2.3.1 and most of 
Section 2.3.2, exceptions being considered at the end.  
Bias can also be reduced at the design stage by specifying procedures in the protocol 
aimed at minimising any anticipated irregularities in trial conduct that might impair 
a satisfactory analysis, including various types of protocol violations, withdrawals and 
missing values. The protocol should consider ways both to reduce the frequency of 
such problems, and also to handle the problems that do occur in the analysis of data.  

2.3.1 Blinding 
Blinding or masking is intended to limit the occurrence of conscious and unconscious 
bias in the conduct and interpretation of a clinical trial arising from the influence 
which the knowledge of treatment may have on the recruitment and allocation of 
subjects, their subsequent care, the attitudes of subjects to the treatments, the 
assessment of end-points, the handling of withdrawals, the exclusion of data from 
analysis, and so on. The essential aim is to prevent identification of the treatments 
until all such opportunities for bias have passed. 
A double-blind trial is one in which neither the subject nor any of the investigator or 
sponsor staff who are involved in the treatment or clinical evaluation of the subjects 
are aware of the treatment received. This includes anyone determining subject 
eligibility, evaluating endpoints, or assessing compliance with the protocol. This level 
of blinding is maintained throughout the conduct of the trial, and only when the data 
are cleaned to an acceptable level of quality will appropriate personnel be unblinded. 
If any of the sponsor staff who are not involved in the treatment or clinical evaluation 
of the subjects are required to be unblinded to the treatment code (e.g. bioanalytical 
scientists, auditors, those involved in serious adverse event reporting), the sponsor 
should have adequate standard operating procedures to guard against inappropriate 
dissemination of treatment codes. In a single-blind trial the investigator and/or his 
staff are aware of the treatment but the subject is not, or vice versa. In an open-label 
trial the identity of treatment is known to all. The double-blind trial is the optimal 
approach. This requires that the treatments to be applied during the trial cannot be 
distinguished (appearance, taste, etc.) either before or during administration, and 
that the blind is maintained appropriately during the whole trial. 
Difficulties in achieving the double-blind ideal can arise: the treatments may be of a 
completely different nature, for example, surgery and drug therapy; two drugs may 
have different formulations and, although they could be made indistinguishable by 
the use of capsules, changing the formulation might also change the pharmacokinetic 
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and/or pharmacodynamic properties and hence require that bioequivalence of the 
formulations be established; the daily pattern of administration of two treatments 
may differ. One way of achieving double-blind conditions under these circumstances is 
to use a 'double-dummy' (see Glossary) technique. This technique may sometimes 
force an administration scheme that is sufficiently unusual to influence adversely the 
motivation and compliance of the subjects. Ethical difficulties may also interfere with 
its use when, for example, it entails dummy operative procedures. Nevertheless, 
extensive efforts should be made to overcome these difficulties. 
The double-blind nature of some clinical trials may be partially compromised by 
apparent treatment induced effects. In such cases, blinding may be improved by 
blinding investigators and relevant sponsor staff to certain test results (e.g. selected 
clinical laboratory measures). Similar approaches (see below) to minimising bias in 
open-label trials should be considered in trials where unique or specific treatment 
effects may lead to unblinding individual patients. 
If a double-blind trial is not feasible, then the single-blind option should be 
considered. In some cases only an open-label trial is practically or ethically possible. 
Single-blind and open-label trials provide additional flexibility, but it is particularly 
important that the investigator's knowledge of the next treatment should not 
influence the decision to enter the subject; this decision should precede knowledge of 
the randomised treatment. For these trials, consideration should be given to the use 
of a centralised randomisation method, such as telephone randomisation, to 
administer the assignment of randomised treatment. In addition, clinical assessments 
should be made by medical staff who are not involved in treating the subjects and who 
remain blind to treatment. In single-blind or open-label trials every effort should be 
made to minimise the various known sources of bias and primary variables should be 
as objective as possible. The reasons for the degree of blinding adopted should be 
explained in the protocol, together with steps taken to minimise bias by other means. 
For example, the sponsor should have adequate standard operating procedures to 
ensure that access to the treatment code is appropriately restricted during the process 
of cleaning the database prior to its release for analysis. 
Breaking the blind (for a single subject) should be considered only when knowledge of 
the treatment assignment is deemed essential by the subject’s physician for the 
subject’s care. Any intentional or unintentional breaking of the blind should be 
reported and explained at the end of the trial, irrespective of the reason for its 
occurrence. The procedure and timing for revealing the treatment assignments should 
be documented. 
In this document, the blind review (see Glossary) of data refers to the checking of data 
during the period of time between trial completion (the last observation on the last 
subject) and the breaking of the blind. 

2.3.2 Randomisation 
Randomisation introduces a deliberate element of chance into the assignment of 
treatments to subjects in a clinical trial. During subsequent analysis of the trial data, 
it provides a sound statistical basis for the quantitative evaluation of the evidence 
relating to treatment effects. It also tends to produce treatment groups in which the 
distributions of prognostic factors, known and unknown, are similar. In combination 
with blinding, randomisation helps to avoid possible bias in the selection and 
allocation of subjects arising from the predictability of treatment assignments.  
The randomisation schedule of a clinical trial documents the random allocation of 
treatments to subjects. In the simplest situation it is a sequential list of treatments 
(or treatment sequences in a crossover trial) or corresponding codes by subject 
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number. The logistics of some trials, such as those with a screening phase, may make 
matters more complicated, but the unique pre-planned assignment of treatment, or 
treatment sequence, to subject should be clear. Different trial designs will require 
different procedures for generating randomisation schedules. The randomisation 
schedule should be reproducible (if the need arises). 
Although unrestricted randomisation is an acceptable approach, some advantages can 
generally be gained by randomising subjects in blocks. This helps to increase the 
comparability of the treatment groups, particularly when subject characteristics may 
change over time, as a result, for example, of changes in recruitment policy. It also 
provides a better guarantee that the treatment groups will be of nearly equal size. In 
crossover trials it provides the means of obtaining balanced designs with their greater 
efficiency and easier interpretation. Care should be taken to choose block lengths that 
are sufficiently short to limit possible imbalance, but that are long enough to avoid 
predictability towards the end of the sequence in a block. Investigators and other 
relevant staff should generally be blind to the block length; the use of two or more 
block lengths, randomly selected for each block, can achieve the same purpose. 
(Theoretically, in a double-blind trial predictability does not matter, but the 
pharmacological effects of drugs may provide the opportunity for intelligent 
guesswork.) 
In multicentre trials (see Glossary) the randomisation procedures should be organised 
centrally. It is advisable to have a separate random scheme for each centre, i.e. to 
stratify by centre or to allocate several whole blocks to each centre. More generally, 
stratification by important prognostic factors measured at baseline (e.g. severity of 
disease, age, sex, etc.) may sometimes be valuable in order to promote balanced 
allocation within strata; this has greater potential benefit in small trials. The use of 
more than two or three stratification factors is rarely necessary, is less successful at 
achieving balance and is logistically troublesome. The use of a dynamic allocation 
procedure (see below) may help to achieve balance across a number of stratification 
factors simultaneously provided the rest of the trial procedures can be adjusted to 
accommodate an approach of this type. Factors on which randomisation has been 
stratified should be accounted for later in the analysis. 
The next subject to be randomised into a trial should always receive the treatment 
corresponding to the next free number in the appropriate randomisation schedule (in 
the respective stratum, if randomisation is stratified). The appropriate number and 
associated treatment for the next subject should only be allocated when entry of that 
subject to the randomised part of the trial has been confirmed. Details of the 
randomisation that facilitate predictability (e.g. block length) should not be contained 
in the trial protocol. The randomisation schedule itself should be filed securely by the 
sponsor or an independent party in a manner that ensures that blindness is properly 
maintained throughout the trial. Access to the randomisation schedule during the 
trial should take into account the possibility that, in an emergency, the blind may 
have to be broken for any subject. The procedure to be followed, the necessary 
documentation, and the subsequent treatment and assessment of the subject should 
all be described in the protocol.  
Dynamic allocation is an alternative procedure in which the allocation of treatment to 
a subject is influenced by the current balance of allocated treatments and, in a 
stratified trial, by the stratum to which the subject belongs and the balance within 
that stratum. Deterministic dynamic allocation procedures should be avoided and an 
appropriate element of randomisation should be incorporated for each treatment 
allocation. Every effort should be made to retain the double-blind status of the trial. 
For example, knowledge of the treatment code may be restricted to a central trial 
office from where the dynamic allocation is controlled, generally through telephone 
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contact. This in turn permits additional checks of eligibility criteria and establishes 
entry into the trial, features that can be valuable in certain types of multicentre trial. 
The usual system of pre-packing and labelling drug supplies for double-blind trials 
can then be followed, but the order of their use is no longer sequential. It is desirable 
to use appropriate computer algorithms to keep personnel at the central trial office 
blind to the treatment code. The complexity of the logistics and potential impact on 
the analysis should be carefully evaluated when considering dynamic allocation. 

III. TRIAL DESIGN CONSIDERATIONS 

3.1 Design Configuration 

3.1.1 Parallel Group Design 
The most common clinical trial design for confirmatory trials is the parallel group 
design in which subjects are randomised to one of two or more arms, each arm being 
allocated a different treatment. These treatments will include the investigational 
product at one or more doses, and one or more control treatments, such as placebo 
and/or an active comparator. The assumptions underlying this design are less complex 
than for most other designs. However, as with other designs, there may be additional 
features of the trial that complicate the analysis and interpretation (e.g. covariates, 
repeated measurements over time, interactions between design factors, protocol 
violations, dropouts (see Glossary) and withdrawals). 

3.1.2 Crossover Design 
In the crossover design, each subject is randomised to a sequence of two or more 
treatments, and hence acts as his own control for treatment comparisons. This simple 
manoeuvre is attractive primarily because it reduces the number of subjects and 
usually the number of assessments needed to achieve a specific power, sometimes to a 
marked extent. In the simplest 2×2 crossover design each subject receives each of two 
treatments in randomised order in two successive treatment periods, often separated 
by a washout period. The most common extension of this entails comparing n(>2) 
treatments in n periods, each subject receiving all n treatments. Numerous variations 
exist, such as designs in which each subject receives a subset of n(>2) treatments, or 
ones in which treatments are repeated within a subject. 
Crossover designs have a number of problems that can invalidate their results. The 
chief difficulty concerns carryover, that is, the residual influence of treatments in 
subsequent treatment periods. In an additive model the effect of unequal carryover 
will be to bias direct treatment comparisons. In the 2×2 design the carryover effect 
cannot be statistically distinguished from the interaction between treatment and 
period and the test for either of these effects lacks power because the corresponding 
contrast is 'between subject'. This problem is less acute in higher order designs, but 
cannot be entirely dismissed. 
When the crossover design is used it is therefore important to avoid carryover. This is 
best done by selective and careful use of the design on the basis of adequate 
knowledge of both the disease area and the new medication. The disease under study 
should be chronic and stable. The relevant effects of the medication should develop 
fully within the treatment period. The washout periods should be sufficiently long for 
complete reversibility of drug effect. The fact that these conditions are likely to be met 
should be established in advance of the trial by means of prior information and data. 
There are additional problems that need careful attention in crossover trials. The 
most notable of these are the complications of analysis and interpretation arising 
from the loss of subjects. Also, the potential for carryover leads to difficulties in 
assigning adverse events which occur in later treatment periods to the appropriate 
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treatment. These, and other issues, are described in ICH E4. The crossover design 
should generally be restricted to situations where losses of subjects from the trial are 
expected to be small. 
A common, and generally satisfactory, use of the 2×2 crossover design is to 
demonstrate the bioequivalence of two formulations of the same medication. In this 
particular application in healthy volunteers, carryover effects on the relevant 
pharmacokinetic variable are most unlikely to occur if the wash-out time between the 
two periods is sufficiently long. However it is still important to check this assumption 
during analysis on the basis of the data obtained, for example by demonstrating that 
no drug is detectable at the start of each period. 

3.1.3 Factorial Designs 
In a factorial design two or more treatments are evaluated simultaneously through 
the use of varying combinations of the treatments. The simplest example is the 2×2 
factorial design in which subjects are randomly allocated to one of the four possible 
combinations of two treatments, A and B say. These are: A alone; B alone; both A and 
B; neither A nor B. In many cases this design is used for the specific purpose of 
examining the interaction of A and B. The statistical test of interaction may lack 
power to detect an interaction if the sample size was calculated based on the test for 
main effects. This consideration is important when this design is used for examining 
the joint effects of A and B, in particular, if the treatments are likely to be used 
together. 
Another important use of the factorial design is to establish the dose-response 
characteristics of the simultaneous use of treatments C and D, especially when the 
efficacy of each monotherapy has been established at some dose in prior trials. A 
number, m, of doses of C is selected, usually including a zero dose (placebo), and a 
similar number, n, of doses of D. The full design then consists of m×n treatment 
groups, each receiving a different combination of doses of C and D. The resulting 
estimate of the response surface may then be used to help to identify an appropriate 
combination of doses of C and D for clinical use (see ICH E4). 
In some cases, the 2×2 design may be used to make efficient use of clinical trial 
subjects by evaluating the efficacy of the two treatments with the same number of 
subjects as would be required to evaluate the efficacy of either one alone. This 
strategy has proved to be particularly valuable for very large mortality trials. The 
efficiency and validity of this approach depends upon the absence of interaction 
between treatments A and B so that the effects of A and B on the primary efficacy 
variables follow an additive model, and hence the effect of A is virtually identical 
whether or not it is additional to the effect of B. As for the crossover trial, evidence 
that this condition is likely to be met should be established in advance of the trial by 
means of prior information and data.  

3.2 Multicentre Trials  
Multicentre trials are carried out for two main reasons. Firstly, a multicentre trial is 
an accepted way of evaluating a new medication more efficiently; under some 
circumstances, it may present the only practical means of accruing sufficient subjects 
to satisfy the trial objective within a reasonable time-frame. Multicentre trials of this 
nature may, in principle, be carried out at any stage of clinical development. They 
may have several centres with a large number of subjects per centre or, in the case of 
a rare disease, they may have a large number of centres with very few subjects per 
centre. 
Secondly, a trial may be designed as a multicentre (and multi-investigator) trial 
primarily to provide a better basis for the subsequent generalisation of its findings. 
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This arises from the possibility of recruiting the subjects from a wider population and 
of administering the medication in a broader range of clinical settings, thus 
presenting an experimental situation that is more typical of future use. In this case 
the involvement of a number of investigators also gives the potential for a wider range 
of clinical judgement concerning the value of the medication. Such a trial would be a 
confirmatory trial in the later phases of drug development and would be likely to 
involve a large number of investigators and centres. It might sometimes be conducted 
in a number of different countries in order to facilitate generalisability (see Glossary) 
even further. 
If a multicentre trial is to be meaningfully interpreted and extrapolated, then the 
manner in which the protocol is implemented should be clear and similar at all 
centres. Furthermore the usual sample size and power calculations depend upon the 
assumption that the differences between the compared treatments in the centres are 
unbiased estimates of the same quantity. It is important to design the common 
protocol and to conduct the trial with this background in mind. Procedures should be 
standardised as completely as possible. Variation of evaluation criteria and schemes 
can be reduced by investigator meetings, by the training of personnel in advance of 
the trial and by careful monitoring during the trial. Good design should generally aim 
to achieve the same distribution of subjects to treatments within each centre and good 
management should maintain this design objective. Trials that avoid excessive 
variation in the numbers of subjects per centre and trials that avoid a few very small 
centres have advantages if it is later found necessary to take into account the 
heterogeneity of the treatment effect from centre to centre, because they reduce the 
differences between different weighted estimates of the treatment effect. (This point 
does not apply to trials in which all centres are very small and in which centre does 
not feature in the analysis.) Failure to take these precautions, combined with doubts 
about the homogeneity of the results may, in severe cases, reduce the value of a 
multicentre trial to such a degree that it cannot be regarded as giving convincing 
evidence for the sponsor’s claims. 
In the simplest multicentre trial, each investigator will be responsible for the subjects 
recruited at one hospital, so that ‘centre’ is identified uniquely by either investigator 
or hospital. In many trials, however, the situation is more complex. One investigator 
may recruit subjects from several hospitals; one investigator may represent a team of 
clinicians (subinvestigators) who all recruit subjects from their own clinics at one 
hospital or at several associated hospitals. Whenever there is room for doubt about 
the definition of centre in a statistical model, the statistical section of the protocol (see 
Section 5.1) should clearly define the term (e.g. by investigator, location or region) in 
the context of the particular trial. In most instances centres can be satisfactorily 
defined through the investigators and ICH E6 provides relevant guidance in this 
respect. In cases of doubt the aim should be to define centres so as to achieve 
homogeneity in the important factors affecting the measurements of the primary 
variables and the influence of the treatments. Any rules for combining centres in the 
analysis should be justified and specified prospectively in the protocol where possible, 
but in any case decisions concerning this approach should always be taken blind to 
treatment, for example at the time of the blind review. 
The statistical model to be adopted for the estimation and testing of treatment effects 
should be described in the protocol. The main treatment effect may be investigated 
first using a model which allows for centre differences, but does not include a term for 
treatment-by-centre interaction. If the treatment effect is homogeneous across 
centres, the routine inclusion of interaction terms in the model reduces the efficiency 
of the test for the main effects. In the presence of true heterogeneity of treatment 
effects, the interpretation of the main treatment effect is controversial. 
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In some trials, for example some large mortality trials with very few subjects per 
centre, there may be no reason to expect the centres to have any influence on the 
primary or secondary variables because they are unlikely to represent influences of 
clinical importance. In other trials it may be recognised from the start that the limited 
numbers of subjects per centre will make it impracticable to include the centre effects 
in the statistical model. In these cases it is not appropriate to include a term for 
centre in the model, and it is not necessary to stratify the randomisation by centre in 
this situation. 
If positive treatment effects are found in a trial with appreciable numbers of subjects 
per centre, there should generally be an exploration of the heterogeneity of treatment 
effects across centres, as this may affect the generalisability of the conclusions. 
Marked heterogeneity may be identified by graphical display of the results of 
individual centres or by analytical methods, such as a significance test of the 
treatment-by-centre interaction. When using such a statistical significance test, it is 
important to recognise that this generally has low power in a trial designed to detect 
the main effect of treatment. 
If heterogeneity of treatment effects is found, this should be interpreted with care and 
vigorous attempts should be made to find an explanation in terms of other features of 
trial management or subject characteristics. Such an explanation will usually suggest 
appropriate further analysis and interpretation. In the absence of an explanation, 
heterogeneity of treatment effect as evidenced, for example, by marked quantitative 
interactions (see Glossary) implies that alternative estimates of the treatment effect 
may be required, giving different weights to the centres, in order to substantiate the 
robustness of the estimates of treatment effect. It is even more important to 
understand the basis of any heterogeneity characterised by marked qualitative 
interactions (see Glossary), and failure to find an explanation may necessitate further 
clinical trials before the treatment effect can be reliably predicted. 
Up to this point the discussion of multicentre trials has been based on the use of fixed 
effect models. Mixed models may also be used to explore the heterogeneity of the 
treatment effect. These models consider centre and treatment-by-centre effects to be 
random, and are especially relevant when the number of sites is large. 

3.3 Type of Comparison 

3.3.1 Trials to Show Superiority 
Scientifically, efficacy is most convincingly established by demonstrating superiority 
to placebo in a placebo-controlled trial, by showing superiority to an active control 
treatment or by demonstrating a dose-response relationship. This type of trial is 
referred to as a ‘superiority’ trial (see Glossary). Generally in this guidance 
superiority trials are assumed, unless it is explicitly stated otherwise. 
For serious illnesses, when a therapeutic treatment which has been shown to be 
efficacious by superiority trial(s) exists, a placebo-controlled trial may be considered 
unethical. In that case the scientifically sound use of an active treatment as a control 
should be considered. The appropriateness of placebo control vs. active control should 
be considered on a trial by trial basis. 

3.3.2 Trials to Show Equivalence or Non-inferiority 
In some cases, an investigational product is compared to a reference treatment 
without the objective of showing superiority. This type of trial is divided into two 
major categories according to its objective; one is an 'equivalence' trial (see Glossary) 
and the other is a 'non-inferiority' trial (see Glossary). 
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Bioequivalence trials fall into the former category. In some situations, clinical 
equivalence trials are also undertaken for other regulatory reasons such as 
demonstrating the clinical equivalence of a generic product to the marketed product 
when the compound is not absorbed and therefore not present in the blood stream. 
Many active control trials are designed to show that the efficacy of an investigational 
product is no worse than that of the active comparator, and hence fall into the latter 
category. Another possibility is a trial in which multiple doses of the investigational 
drug are compared with the recommended dose or multiple doses of the standard 
drug. The purpose of this design is simultaneously to show a dose-response 
relationship for the investigational product and to compare the investigational 
product with the active control.  
Active control equivalence or non-inferiority trials may also incorporate a placebo, 
thus pursuing multiple goals in one trial; for example, they may establish superiority 
to placebo and hence validate the trial design and simultaneously evaluate the degree 
of similarity of efficacy and safety to the active comparator. There are well known 
difficulties associated with the use of the active control equivalence (or non-
inferiority) trials that do not incorporate a placebo or do not use multiple doses of the 
new drug. These relate to the implicit lack of any measure of internal validity (in 
contrast to superiority trials), thus making external validation necessary. The 
equivalence (or non-inferiority) trial is not conservative in nature, so that many flaws 
in the design or conduct of the trial will tend to bias the results towards a conclusion 
of equivalence. For these reasons, the design features of such trials should receive 
special attention and their conduct needs special care. For example, it is especially 
important to minimise the incidence of violations of the entry criteria, non-
compliance, withdrawals, losses to follow-up, missing data and other deviations from 
the protocol, and also to minimise their impact on the subsequent analyses. 
Active comparators should be chosen with care. An example of a suitable active 
comparator would be a widely used therapy whose efficacy in the relevant indication 
has been clearly established and quantified in well designed and well documented 
superiority trial(s) and which can be reliably expected to exhibit similar efficacy in the 
contemplated active control trial. To this end, the new trial should have the same 
important design features (primary variables, the dose of the active comparator, 
eligibility criteria, etc.) as the previously conducted superiority trials in which the 
active comparator clearly demonstrated clinically relevant efficacy, taking into 
account advances in medical or statistical practice relevant to the new trial. 
It is vital that the protocol of a trial designed to demonstrate equivalence or non-
inferiority contain a clear statement that this is its explicit intention. An equivalence 
margin should be specified in the protocol; this margin is the largest difference that 
can be judged as being clinically acceptable and should be smaller than differences 
observed in superiority trials of the active comparator. For the active control 
equivalence trial, both the upper and the lower equivalence margins are needed, while 
only the lower margin is needed for the active control non-inferiority trial. The choice 
of equivalence margins should be justified clinically. 
Statistical analysis is generally based on the use of confidence intervals (see Section 
5.5). For equivalence trials, two-sided confidence intervals should be used. 
Equivalence is inferred when the entire confidence interval falls within the 
equivalence margins. Operationally, this is equivalent to the method of using two 
simultaneous one-sided tests to test the (composite) null hypothesis that the 
treatment difference is outside the equivalence margins versus the (composite) 
alternative hypothesis that the treatment difference is within the margins. Because 
the two null hypotheses are disjoint, the type I error is appropriately controlled. For 
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non-inferiority trials a one-sided interval should be used. The confidence interval 
approach has a one-sided hypothesis test counterpart for testing the null hypothesis 
that the treatment difference (investigational product minus control) is equal to the 
lower equivalence margin versus the alternative that the treatment difference is 
greater than the lower equivalence margin. The choice of type I error should be a 
consideration separate from the use of a one-sided or two-sided procedure. Sample 
size calculations should be based on these methods (see Section 3.5). 
Concluding equivalence or non-inferiority based on observing a non-significant test 
result of the null hypothesis that there is no difference between the investigational 
product and the active comparator is inappropriate. 
There are also special issues in the choice of analysis sets. Subjects who withdraw or 
dropout of the treatment group or the comparator group will tend to have a lack of 
response, and hence the results of using the full analysis set (see Glossary) may be 
biased toward demonstrating equivalence (see Section 5.2.3). 

3.3.3 Trials to Show Dose-response Relationship 
How response is related to the dose of a new investigational product is a question to 
which answers may be obtained in all phases of development, and by a variety of 
approaches (see ICH E4). Dose-response trials may serve a number of objectives, 
amongst which the following are of particular importance: the confirmation of efficacy; 
the investigation of the shape and location of the dose-response curve; the estimation 
of an appropriate starting dose; the identification of optimal strategies for individual 
dose adjustments; the determination of a maximal dose beyond which additional 
benefit would be unlikely to occur. These objectives should be addressed using the 
data collected at a number of doses under investigation, including a placebo (zero 
dose) wherever appropriate. For this purpose the application of procedures to estimate 
the relationship between dose and response, including the construction of confidence 
intervals and the use of graphical methods, is as important as the use of statistical 
tests. The hypothesis tests that are used may need to be tailored to the natural 
ordering of doses or to particular questions regarding the shape of the dose-response 
curve (e.g. monotonicity). The details of the planned statistical procedures should be 
given in the protocol. 

3.4 Group Sequential Designs 
Group sequential designs are used to facilitate the conduct of interim analysis (see 
section 4.5 and Glossary). While group sequential designs are not the only acceptable 
types of designs permitting interim analysis, they are the most commonly applied 
because it is more practicable to assess grouped subject outcomes at periodic intervals 
during the trial than on a continuous basis as data from each subject become 
available. The statistical methods should be fully specified in advance of the 
availability of information on treatment outcomes and subject treatment assignments 
(i.e. blind breaking, see Section 4.5). An Independent Data Monitoring Committee (see 
Glossary) may be used to review or to conduct the interim analysis of data arising 
from a group sequential design (see Section 4.6). While the design has been most 
widely and successfully used in large, long-term trials of mortality or major non-fatal 
endpoints, its use is growing in other circumstances. In particular, it is recognised 
that safety must be monitored in all trials and therefore the need for formal 
procedures to cover early stopping for safety reasons should always be considered. 

3.5 Sample Size 
The number of subjects in a clinical trial should always be large enough to provide a 
reliable answer to the questions addressed. This number is usually determined by the 
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primary objective of the trial. If the sample size is determined on some other basis, 
then this should be made clear and justified. For example, a trial sized on the basis of 
safety questions or requirements or important secondary objectives may need larger 
numbers of subjects than a trial sized on the basis of the primary efficacy question 
(see, for example, ICH E1a). 
Using the usual method for determining the appropriate sample size, the following 
items should be specified: a primary variable, the test statistic, the null hypothesis, 
the alternative ('working') hypothesis at the chosen dose(s) (embodying consideration 
of the treatment difference to be detected or rejected at the dose and in the subject 
population selected), the probability of erroneously rejecting the null hypothesis (the 
type I error), and the probability of erroneously failing to reject the null hypothesis 
(the type II error), as well as the approach to dealing with treatment withdrawals and 
protocol violations. In some instances, the event rate is of primary interest for 
evaluating power, and assumptions should be made to extrapolate from the required 
number of events to the eventual sample size for the trial. 
The method by which the sample size is calculated should be given in the protocol, 
together with the estimates of any quantities used in the calculations (such as 
variances, mean values, response rates, event rates, difference to be detected). The 
basis of these estimates should also be given. It is important to investigate the 
sensitivity of the sample size estimate to a variety of deviations from these 
assumptions and this may be facilitated by providing a range of sample sizes 
appropriate for a reasonable range of deviations from assumptions. In confirmatory 
trials, assumptions should normally be based on published data or on the results of 
earlier trials. The treatment difference to be detected may be based on a judgement 
concerning the minimal effect which has clinical relevance in the management of 
patients or on a judgement concerning the anticipated effect of the new treatment, 
where this is larger. Conventionally the probability of type I error is set at 5% or less 
or as dictated by any adjustments made necessary for multiplicity considerations; the 
precise choice may be influenced by the prior plausibility of the hypothesis under test 
and the desired impact of the results. The probability of type II error is conventionally 
set at 10% to 20%; it is in the sponsor’s interest to keep this figure as low as feasible 
especially in the case of trials that are difficult or impossible to repeat. Alternative 
values to the conventional levels of type I and type II error may be acceptable or even 
preferable in some cases. 
Sample size calculations should refer to the number of subjects required for the 
primary analysis. If this is the 'full analysis set', estimates of the effect size may need 
to be reduced compared to the per protocol set (see Glossary). This is to allow for the 
dilution of the treatment effect arising from the inclusion of data from patients who 
have withdrawn from treatment or whose compliance is poor. The assumptions about 
variability may also need to be revised. 
The sample size of an equivalence trial or a non-inferiority trial (see Section 3.3.2) 
should normally be based on the objective of obtaining a confidence interval for the 
treatment difference that shows that the treatments differ at most by a clinically 
acceptable difference. When the power of an equivalence trial is assessed at a true 
difference of zero, then the sample size necessary to achieve this power is 
underestimated if the true difference is not zero. When the power of a non-inferiority 
trial is assessed at a zero difference, then the sample size needed to achieve that 
power will be underestimated if the effect of the investigational product is less than 
that of the active control. The choice of a 'clinically acceptable’ difference needs 
justification with respect to its meaning for future patients, and may be smaller than 
the 'clinically relevant' difference referred to above in the context of superiority trials 
designed to establish that a difference exists.  
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The exact sample size in a group sequential trial cannot be fixed in advance because it 
depends upon the play of chance in combination with the chosen stopping guideline 
and the true treatment difference. The design of the stopping guideline should take 
into account the consequent distribution of the sample size, usually embodied in the 
expected and maximum sample sizes. 
When event rates are lower than anticipated or variability is larger than expected, 
methods for sample size re-estimation are available without unblinding data or 
making treatment comparisons (see Section 4.4). 

3.6 Data Capture and Processing 
The collection of data and transfer of data from the investigator to the sponsor can 
take place through a variety of media, including paper case record forms, remote site 
monitoring systems, medical computer systems and electronic transfer. Whatever 
data capture instrument is used, the form and content of the information collected 
should be in full accordance with the protocol and should be established in advance of 
the conduct of the clinical trial. It should focus on the data necessary to implement 
the planned analysis, including the context information (such as timing assessments 
relative to dosing) necessary to confirm protocol compliance or identify important 
protocol deviations. ‘Missing values’ should be distinguishable from the ‘value zero’ or 
‘characteristic absent’. 
The process of data capture through to database finalisation should be carried out in 
accordance with GCP (see ICH E6, Section 5). Specifically, timely and reliable 
processes for recording data and rectifying errors and omissions are necessary to 
ensure delivery of a quality database and the achievement of the trial objectives 
through the implementation of the planned analysis. 

IV. TRIAL CONDUCT CONSIDERATIONS 

4.1 Trial Monitoring and Interim Analysis 
Careful conduct of a clinical trial according to the protocol has a major impact on the 
credibility of the results (see ICH E6). Careful monitoring can ensure that difficulties 
are noticed early and their occurrence or recurrence minimised. 
There are two distinct types of monitoring that generally characterise confirmatory 
clinical trials sponsored by the pharmaceutical industry. One type of monitoring 
concerns the oversight of the quality of the trial, while the other type involves 
breaking the blind to make treatment comparisons (i.e. interim analysis). Both types 
of trial monitoring, in addition to entailing different staff responsibilities, involve 
access to different types of trial data and information, and thus different principles 
apply for the control of potential statistical and operational bias. 
For the purpose of overseeing the quality of the trial the checks involved in trial 
monitoring may include whether the protocol is being followed, the acceptability of 
data being accrued, the success of planned accrual targets, the appropriateness of the 
design assumptions, success in keeping patients in the trials, etc. (see Sections 4.2 to 
4.4). This type of monitoring does not require access to information on comparative 
treatment effects, nor unblinding of data and therefore has no impact on type I error. 
The monitoring of a trial for this purpose is the responsibility of the sponsor (see ICH 
E6) and can be carried out by the sponsor or an independent group selected by the 
sponsor. The period for this type of monitoring usually starts with the selection of the 
trial sites and ends with the collection and cleaning of the last subject’s data. 
The other type of trial monitoring (interim analysis) involves the accruing of 
comparative treatment results. Interim analysis requires unblinded (i.e. key 
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breaking) access to treatment group assignment (actual treatment assignment or 
identification of group assignment) and comparative treatment group summary 
information. This necessitates that the protocol (or appropriate amendments prior to 
a first analysis) contains statistical plans for the interim analysis to prevent certain 
types of bias. This is discussed in Sections 4.5 & 4.6. 

4.2 Changes in Inclusion and Exclusion Criteria 
Inclusion and exclusion criteria should remain constant, as specified in the protocol, 
throughout the period of subject recruitment. Changes may occasionally be 
appropriate, for example, in long term trials, where growing medical knowledge either 
from outside the trial or from interim analyses may suggest a change of entry criteria. 
Changes may also result from the discovery by monitoring staff that regular 
violations of the entry criteria are occurring, or that seriously low recruitment rates 
are due to over-restrictive criteria. Changes should be made without breaking the 
blind and should always be described by a protocol amendment which should cover 
any statistical consequences, such as sample size adjustments arising from different 
event rates, or modifications to the planned analysis, such as stratifying the analysis 
according to modified inclusion/exclusion criteria. 

4.3 Accrual Rates 
In trials with a long time-scale for the accrual of subjects, the rate of accrual should 
be monitored and, if it falls appreciably below the projected level, the reasons should 
be identified and remedial actions taken in order to protect the power of the trial and 
alleviate concerns about selective entry and other aspects of quality. In a multicentre 
trial these considerations apply to the individual centres. 

4.4 Sample Size Adjustment 
In long term trials there will usually be an opportunity to check the assumptions 
which underlay the original design and sample size calculations. This may be 
particularly important if the trial specifications have been made on preliminary 
and/or uncertain information. An interim check conducted on the blinded data may 
reveal that overall response variances, event rates or survival experience are not as 
anticipated. A revised sample size may then be calculated using suitably modified 
assumptions, and should be justified and documented in a protocol amendment and in 
the clinical study report. The steps taken to preserve blindness and the consequences, 
if any, for the type I error and the width of confidence intervals should be explained. 
The potential need for re-estimation of the sample size should be envisaged in the 
protocol whenever possible (see Section 3.5). 
 

4.5 Interim Analysis and Early Stopping 
An interim analysis is any analysis intended to compare treatment arms with respect 
to efficacy or safety at any time prior to formal completion of a trial. Because the 
number, methods and consequences of these comparisons affect the interpretation of 
the trial, all interim analyses should be carefully planned in advance and described in 
the protocol. Special circumstances may dictate the need for an interim analysis that 
was not defined at the start of a trial. In these cases, a protocol amendment describing 
the interim analysis should be completed prior to unblinded access to treatment 
comparison data. When an interim analysis is planned with the intention of deciding 
whether or not to terminate a trial, this is usually accomplished by the use of a group 
sequential design which employs statistical monitoring schemes as guidelines (see 
Section 3.4). The goal of such an interim analysis is to stop the trial early if the 
superiority of the treatment under study is clearly established, if the demonstration of 
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a relevant treatment difference has become unlikely or if unacceptable adverse effects 
are apparent. Generally, boundaries for monitoring efficacy require more evidence to 
terminate a trial early (i.e. they are more conservative) than boundaries for 
monitoring safety. When the trial design and monitoring objective involve multiple 
endpoints then this aspect of multiplicity may also need to be taken into account. 
The protocol should describe the schedule of interim analyses, or at least the 
considerations which will govern its generation, for example if flexible alpha spending 
function approaches are to be employed; further details may be given in a protocol 
amendment before the time of the first interim analysis. The stopping guidelines and 
their properties should be clearly described in the protocol or amendments. The 
potential effects of early stopping on the analysis of other important variables should 
also be considered. This material should be written or approved by the Data 
Monitoring Committee (see Section 4.6), when the trial has one. Deviations from the 
planned procedure always bear the potential of invalidating the trial results. If it 
becomes necessary to make changes to the trial, any consequent changes to the 
statistical procedures should be specified in an amendment to the protocol at the 
earliest opportunity, especially discussing the impact on any analysis and inferences 
that such changes may cause. The procedures selected should always ensure that the 
overall probability of type I error is controlled. 
The execution of an interim analysis should be a completely confidential process 
because unblinded data and results are potentially involved. All staff involved in the 
conduct of the trial should remain blind to the results of such analyses, because of the 
possibility that their attitudes to the trial will be modified and cause changes in the 
characteristics of patients to be recruited or biases in treatment comparisons. This 
principle may be applied to all investigator staff and to staff employed by the sponsor 
except for those who are directly involved in the execution of the interim analysis. 
Investigators should only be informed about the decision to continue or to discontinue 
the trial, or to implement modifications to trial procedures. 
Most clinical trials intended to support the efficacy and safety of an investigational 
product should proceed to full completion of planned sample size accrual; trials should 
be stopped early only for ethical reasons or if the power is no longer acceptable. 
However, it is recognised that drug development plans involve the need for sponsor 
access to comparative treatment data for a variety of reasons, such as planning other 
trials. It is also recognised that only a subset of trials will involve the study of serious 
life-threatening outcomes or mortality which may need sequential monitoring of 
accruing comparative treatment effects for ethical reasons. In either of these 
situations, plans for interim statistical analysis should be in place in the protocol or in 
protocol amendments prior to the unblinded access to comparative treatment data in 
order to deal with the potential statistical and operational bias that may be 
introduced. 
For many clinical trials of investigational products, especially those that have major 
public health significance, the responsibility for monitoring comparisons of efficacy 
and/or safety outcomes should be assigned to an external independent group, often 
called an Independent Data Monitoring Committee (IDMC), a Data and Safety 
Monitoring Board or a Data Monitoring Committee whose responsibilities should be 
clearly described. 
When a sponsor assumes the role of monitoring efficacy or safety comparisons and 
therefore has access to unblinded comparative information, particular care should be 
taken to protect the integrity of the trial and to manage and limit appropriately the 
sharing of information. The sponsor should assure and document that the internal 
monitoring committee has complied with written standard operating procedures and 
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that minutes of decision making meetings including records of interim results are 
maintained. 
Any interim analysis that is not planned appropriately (with or without the 
consequences of stopping the trial early) may flaw the results of a trial and possibly 
weaken confidence in the conclusions drawn. Therefore, such analyses should be 
avoided. If unplanned interim analysis is conducted, the clinical study report should 
explain why it was necessary, the degree to which blindness had to be broken, provide 
an assessment of the potential magnitude of bias introduced, and the impact on the 
interpretation of the results.  

4.6 Role of Independent Data Monitoring Committee (IDMC) 
(see Sections 1.25 and 5.52 of ICH E6) 
An IDMC may be established by the sponsor to assess at intervals the progress of a 
clinical trial, safety data, and critical efficacy variables and recommend to the sponsor 
whether to continue, modify or terminate a trial. The IDMC should have written 
operating procedures and maintain records of all its meetings, including interim 
results; these should be available for review when the trial is complete. The 
independence of the IDMC is intended to control the sharing of important 
comparative information and to protect the integrity of the clinical trial from adverse 
impact resulting from access to trial information. The IDMC is a separate entity from 
an Institutional Review Board (IRB) or an Independent Ethics Committee (IEC), and 
its composition should include clinical trial scientists knowledgeable in the 
appropriate disciplines including statistics. 
When there are sponsor representatives on the IDMC, their role should be clearly 
defined in the operating procedures of the committee (for example, covering whether 
or not they can vote on key issues). Since these sponsor staff would have access to 
unblinded information, the procedures should also address the control of 
dissemination of interim trial results within the sponsor organisation. 

V. DATA ANALYSIS CONSIDERATIONS 

5.1 Prespecification of the Analysis  
When designing a clinical trial the principal features of the eventual statistical 
analysis of the data should be described in the statistical section of the protocol. This 
section should include all the principal features of the proposed confirmatory analysis 
of the primary variable(s) and the way in which anticipated analysis problems will be 
handled. In case of exploratory trials this section could describe more general 
principles and directions. 
The statistical analysis plan (see Glossary) may be written as a separate document to 
be completed after finalising the protocol. In this document, a more technical and 
detailed elaboration of the principal features stated in the protocol may be included 
(see section 7.1). The plan may include detailed procedures for executing the 
statistical analysis of the primary and secondary variables and other data. The plan 
should be reviewed and possibly updated as a result of the blind review of the data 
(see 7.1 for definition) and should be finalised before breaking the blind. Formal 
records should be kept of when the statistical analysis plan was finalised as well as 
when the blind was subsequently broken. 
If the blind review suggests changes to the principal features stated in the protocol, 
these should be documented in a protocol amendment. Otherwise, it will suffice to 
update the statistical analysis plan with the considerations suggested from the blind 
review. Only results from analyses envisaged in the protocol (including amendments) 
can be regarded as confirmatory. 
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In the statistical section of the clinical study report the statistical methodology should 
be clearly described including when in the clinical trial process methodology decisions 
were made (see ICH E3). 

5.2 Analysis Sets 
The set of subjects whose data are to be included in the main analyses should be 
defined in the statistical section of the protocol. In addition, documentation for all 
subjects for whom trial procedures (e.g. run-in period) were initiated may be useful. 
The content of this subject documentation depends on detailed features of the 
particular trial, but at least demographic and baseline data on disease status should 
be collected whenever possible.  
If all subjects randomised into a clinical trial satisfied all entry criteria, followed all 
trial procedures perfectly with no losses to follow-up, and provided complete data 
records, then the set of subjects to be included in the analysis would be self-evident. 
The design and conduct of a trial should aim to approach this ideal as closely as 
possible, but, in practice, it is doubtful if it can ever be fully achieved. Hence, the 
statistical section of the protocol should address anticipated problems prospectively in 
terms of how these affect the subjects and data to be analysed. The protocol should 
also specify procedures aimed at minimising any anticipated irregularities in study 
conduct that might impair a satisfactory analysis, including various types of protocol 
violations, withdrawals and missing values. The protocol should consider ways both to 
reduce the frequency of such problems, and also to handle the problems that do occur 
in the analysis of data. Possible amendments to the way in which the analysis will 
deal with protocol violations should be identified during the blind review. It is 
desirable to identify any important protocol violation with respect to the time when it 
occurred, its cause and influence on the trial result. The frequency and type of 
protocol violations, missing values, and other problems should be documented in the 
clinical study report and their potential influence on the trial results should be 
described (see ICH E3). 
Decisions concerning the analysis set should be guided by the following principles : 1) 
to minimise bias, and 2) to avoid inflation of type I error.  

5.2.1 Full Analysis Set  
The intention-to-treat (see Glossary) principle implies that the primary analysis 
should include all randomised subjects. Compliance with this principle would 
necessitate complete follow-up of all randomised subjects for study outcomes. In 
practice this ideal may be difficult to achieve, for reasons to be described. In this 
document the term 'full analysis set' is used to describe the analysis set which is as 
complete as possible and as close as possible to the intention-to-treat ideal of 
including all randomised subjects. Preservation of the initial randomisation in 
analysis is important in preventing bias and in providing a secure foundation for 
statistical tests. In many clinical trials the use of the full analysis set provides a 
conservative strategy. Under many circumstances it may also provide estimates of 
treatment effects which are more likely to mirror those observed in subsequent 
practice. 
There are a limited number of circumstances that might lead to excluding randomised 
subjects from the full analysis set including the failure to satisfy major entry criteria 
(eligibility violations), the failure to take at least one dose of trial medication and the 
lack of any data post randomisation. Such exclusions should always be justified. 
Subjects who fail to satisfy an entry criterion may be excluded from the analysis 
without the possibility of introducing bias only under the following circumstances: 

(i) the entry criterion was measured prior to randomisation; 
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(ii) the detection of the relevant eligibility violations can be made completely 
objectively; 

(iii) all subjects receive equal scrutiny for eligibility violations; (This may be 
difficult to ensure in an open-label study, or even in a double-blind study if 
the data are unblinded prior to this scrutiny, emphasising the importance of 
the blind review.) 

(iv) all detected violations of the particular entry criterion are excluded. 

In some situations, it may be reasonable to eliminate from the set of all randomised 
subjects any subject who took no trial medication. The intention-to-treat principle 
would be preserved despite the exclusion of these patients provided, for example, that 
the decision of whether or not to begin treatment could not be influenced by 
knowledge of the assigned treatment. In other situations it may be necessary to 
eliminate from the set of all randomised subjects any subject without data post 
randomisation. No analysis is complete unless the potential biases arising from these 
specific exclusions, or any others, are addressed. 
When the full analysis set of subjects is used, violations of the protocol that occur 
after randomisation may have an impact on the data and conclusions, particularly if 
their occurrence is related to treatment assignment. In most respects it is appropriate 
to include the data from such subjects in the analysis, consistent with the intention-
to-treat principle. Special problems arise in connection with subjects withdrawn from 
treatment after receiving one or more doses who provide no data after this point, and 
subjects otherwise lost to follow-up, because failure to include these subjects in the 
full analysis set may seriously undermine the approach. Measurements of primary 
variables made at the time of the loss to follow-up of a subject for any reason, or 
subsequently collected in accordance with the intended schedule of assessments in the 
protocol, are valuable in this context; subsequent collection is especially important in 
studies where the primary variable is mortality or serious morbidity. The intention to 
collect data in this way should be described in the protocol. Imputation techniques, 
ranging from the carrying forward of the last observation to the use of complex 
mathematical models, may also be used in an attempt to compensate for missing data. 
Other methods employed to ensure the availability of measurements of primary 
variables for every subject in the full analysis set may require some assumptions 
about the subjects' outcomes or a simpler choice of outcome (e.g. success / failure). The 
use of any of these strategies should be described and justified in the statistical 
section of the protocol and the assumptions underlying any mathematical models 
employed should be clearly explained. It is also important to demonstrate the 
robustness of the corresponding results of analysis especially when the strategy in 
question could itself lead to biased estimates of treatment effects.  
Because of the unpredictability of some problems, it may sometimes be preferable to 
defer detailed consideration of the manner of dealing with irregularities until the 
blind review of the data at the end of the trial, and, if so, this should be stated in the 
protocol. 

5.2.2 Per Protocol Set 
The 'per protocol' set of subjects, sometimes described as the 'valid cases', the 'efficacy' 
sample or the 'evaluable subjects' sample, defines a subset of the subjects in the full 
analysis set who are more compliant with the protocol and is characterised by criteria 
such as the following: 

 (i) the completion of a certain pre-specified minimal exposure to the treatment 
regimen; 
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(ii) the availability of measurements of the primary variable(s); 

(iii) the absence of any major protocol violations including the violation of entry 
criteria.  

The precise reasons for excluding subjects from the per protocol set should be fully 
defined and documented before breaking the blind in a manner appropriate to the 
circumstances of the specific trial. 
The use of the per protocol set may maximise the opportunity for a new treatment to 
show additional efficacy in the analysis, and most closely reflects the scientific model 
underlying the protocol. However, the corresponding test of the hypothesis and 
estimate of the treatment effect may or may not be conservative depending on the 
trial; the bias, which may be severe, arises from the fact that adherence to the study 
protocol may be related to treatment and outcome.  
The problems that lead to the exclusion of subjects to create the per protocol set, and 
other protocol violations, should be fully identified and summarised. Relevant protocol 
violations may include errors in treatment assignment, the use of excluded 
medication, poor compliance, loss to follow-up and missing data. It is good practice to 
assess the pattern of such problems among the treatment groups with respect to 
frequency and time to occurrence. 

5.2.3 Roles of the Different Analysis Sets 
In general, it is advantageous to demonstrate a lack of sensitivity of the principal trial 
results to alternative choices of the set of subjects analysed. In confirmatory trials it is 
usually appropriate to plan to conduct both an analysis of the full analysis set and a 
per protocol analysis, so that any differences between them can be the subject of 
explicit discussion and interpretation. In some cases, it may be desirable to plan 
further exploration of the sensitivity of conclusions to the choice of the set of subjects 
analysed. When the full analysis set and the per protocol set lead to essentially the 
same conclusions, confidence in the trial results is increased, bearing in mind, 
however, that the need to exclude a substantial proportion of subjects from the per 
protocol analysis throws some doubt on the overall validity of the trial. 
The full analysis set and the per protocol set play different roles in superiority trials 
(which seek to show the investigational product to be superior), and in equivalence or 
non-inferiority trials (which seek to show the investigational product to be 
comparable, see section 3.3.2). In superiority trials the full analysis set is used in the 
primary analysis (apart from exceptional circumstances) because it tends to avoid 
over-optimistic estimates of efficacy resulting from a per protocol analysis, since the 
non-compliers included in the full analysis set will generally diminish the estimated 
treatment effect. However, in an equivalence or non-inferiority trial use of the full 
analysis set is generally not conservative and its role should be considered very 
carefully.  

5.3 Missing Values and Outliers 
Missing values represent a potential source of bias in a clinical trial. Hence, every 
effort should be undertaken to fulfil all the requirements of the protocol concerning 
the collection and management of data. In reality, however, there will almost always 
be some missing data. A trial may be regarded as valid, nonetheless, provided the 
methods of dealing with missing values are sensible, and particularly if those 
methods are pre-defined in the protocol. Definition of methods may be refined by 
updating this aspect in the statistical analysis plan during the blind review. 
Unfortunately, no universally applicable methods of handling missing values can be 
recommended. An investigation should be made concerning the sensitivity of the 

24 



Statistical Principles for Clinical Trials 

results of analysis to the method of handling missing values, especially if the number 
of missing values is substantial. 
A similar approach should be adopted to exploring the influence of outliers, the 
statistical definition of which is, to some extent, arbitrary. Clear identification of a 
particular value as an outlier is most convincing when justified medically as well as 
statistically, and the medical context will then often define the appropriate action. 
Any outlier procedure set out in the protocol or the statistical analysis plan should be 
such as not to favour any treatment group a priori. Once again, this aspect of the 
analysis can be usefully updated during blind review. If no procedure for dealing with 
outliers was foreseen in the trial protocol, one analysis with the actual values and at 
least one other analysis eliminating or reducing the outlier effect should be performed 
and differences between their results discussed. 

5.4 Data Transformation 
The decision to transform key variables prior to analysis is best made during the 
design of the trial on the basis of similar data from earlier clinical trials. 
Transformations (e.g. square root, logarithm) should be specified in the protocol and a 
rationale provided, especially for the primary variable(s). The general principles 
guiding the use of transformations to ensure that the assumptions underlying the 
statistical methods are met are to be found in standard texts; conventions for 
particular variables have been developed in a number of specific clinical areas. The 
decision on whether and how to transform a variable should be influenced by the 
preference for a scale which facilitates clinical interpretation. 
Similar considerations apply to other derived variables, such as the use of change 
from baseline, percentage change from baseline, the 'area under the curve' of repeated 
measures, or the ratio of two different variables. Subsequent clinical interpretation 
should be carefully considered, and the derivation should be justified in the protocol. 
Closely related points are made in Section 2.2.2. 

5.5 Estimation, Confidence Intervals and Hypothesis Testing 
The statistical section of the protocol should specify the hypotheses that are to be 
tested and/or the treatment effects which are to be estimated in order to satisfy the 
primary objectives of the trial. The statistical methods to be used to accomplish these 
tasks should be described for the primary (and preferably the secondary) variables, 
and the underlying statistical model should be made clear. Estimates of treatment 
effects should be accompanied by confidence intervals, whenever possible, and the 
way in which these will be calculated should be identified. A description should be 
given of any intentions to use baseline data to improve precision or to adjust 
estimates for potential baseline differences, for example by means of analysis of 
covariance.  
It is important to clarify whether one- or two-sided tests of statistical significance will 
be used, and in particular to justify prospectively the use of one-sided tests. If 
hypothesis tests are not considered appropriate, then the alternative process for 
arriving at statistical conclusions should be given. The issue of one-sided or two-sided 
approaches to inference is controversial and a diversity of views can be found in the 
statistical literature. The approach of setting type I errors for one-sided tests at half 
the conventional type I error used in two-sided tests is preferable in regulatory 
settings. This promotes consistency with the two-sided confidence intervals that are 
generally appropriate for estimating the possible size of the difference between two 
treatments. 
The particular statistical model chosen should reflect the current state of medical and 
statistical knowledge about the variables to be analysed as well as the statistical 
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design of the trial. All effects to be fitted in the analysis (for example in analysis of 
variance models) should be fully specified, and the manner, if any, in which this set of 
effects might be modified in response to preliminary results should be explained. The 
same considerations apply to the set of covariates fitted in an analysis of covariance. 
(See also Section 5.7.). In the choice of statistical methods due attention should be 
paid to the statistical distribution of both primary and secondary variables. When 
making this choice (for example between parametric and non-parametric methods) it 
is important to bear in mind the need to provide statistical estimates of the size of 
treatment effects together with confidence intervals (in addition to significance tests). 
The primary analysis of the primary variable should be clearly distinguished from 
supporting analyses of the primary or secondary variables. Within the statistical 
section of the protocol or the statistical analysis plan there should also be an outline 
of the way in which data other than the primary and secondary variables will be 
summarised and reported. This should include a reference to any approaches adopted 
for the purpose of achieving consistency of analysis across a range of trials, for 
example for safety data.  
Modelling approaches that incorporate information on known pharmacological 
parameters, the extent of protocol compliance for individual subjects or other 
biologically based data may provide valuable insights into actual or potential efficacy, 
especially with regard to estimation of treatment effects. The assumptions underlying 
such models should always be clearly identified, and the limitations of any 
conclusions should be carefully described. 

5.6 Adjustment of Significance and Confidence Levels 
When multiplicity is present, the usual frequentist approach to the analysis of clinical 
trial data may necessitate an adjustment to the type I error. Multiplicity may arise, 
for example, from multiple primary variables (see Section 2.2.2), multiple 
comparisons of treatments, repeated evaluation over time and/or interim analyses 
(see Section 4.5). Methods to avoid or reduce multiplicity are sometimes preferable 
when available, such as the identification of the key primary variable (multiple 
variables), the choice of a critical treatment contrast (multiple comparisons), the use 
of a summary measure such as ‘area under the curve’ (repeated measures). In 
confirmatory analyses, any aspects of multiplicity which remain after steps of this 
kind have been taken should be identified in the protocol; adjustment should always 
be considered and the details of any adjustment procedure or an explanation of why 
adjustment is not thought to be necessary should be set out in the analysis plan. 

5.7 Subgroups, Interactions and Covariates 
The primary variable(s) is often systematically related to other influences apart from 
treatment. For example, there may be relationships to covariates such as age and sex, 
or there may be differences between specific subgroups of subjects such as those 
treated at the different centres of a multicentre trial. In some instances an 
adjustment for the influence of covariates or for subgroup effects is an integral part of 
the planned analysis and hence should be set out in the protocol. Pre-trial 
deliberations should identify those covariates and factors expected to have an 
important influence on the primary variable(s), and should consider how to account 
for these in the analysis in order to improve precision and to compensate for any lack 
of balance between treatment groups. If one or more factors are used to stratify the 
design, it is appropriate to account for those factors in the analysis. When the 
potential value of an adjustment is in doubt, it is often advisable to nominate the 
unadjusted analysis as the one for primary attention, the adjusted analysis being 
supportive. Special attention should be paid to centre effects and to the role of 

26 



Statistical Principles for Clinical Trials 

baseline measurements of the primary variable. It is not advisable to adjust the main 
analyses for covariates measured after randomisation because they may be affected 
by the treatments. 
The treatment effect itself may also vary with subgroup or covariate - for example, the 
effect may decrease with age or may be larger in a particular diagnostic category of 
subjects. In some cases such interactions are anticipated or are of particular prior 
interest (e.g. geriatrics), and hence a subgroup analysis, or a statistical model 
including interactions, is part of the planned confirmatory analysis. In most cases, 
however, subgroup or interaction analyses are exploratory and should be clearly 
identified as such; they should explore the uniformity of any treatment effects found 
overall. In general, such analyses should proceed first through the addition of 
interaction terms to the statistical model in question, complemented by additional 
exploratory analysis within relevant subgroups of subjects, or within strata defined by 
the covariates. When exploratory, these analyses should be interpreted cautiously; 
any conclusion of treatment efficacy (or lack thereof) or safety based solely on 
exploratory subgroup analyses are unlikely to be accepted. 

5.8 Integrity of Data and Computer Software Validity 
The credibility of the numerical results of the analysis depends on the quality and 
validity of the methods and software (both internally and externally written) used 
both for data management (data entry, storage, verification, correction and retrieval) 
and also for processing the data statistically. Data management activities should 
therefore be based on thorough and effective standard operating procedures. The 
computer software used for data management and statistical analysis should be 
reliable, and documentation of appropriate software testing procedures should be 
available. 

VI. EVALUATION OF SAFETY AND TOLERABILITY  

6.1 Scope of Evaluation 
In all clinical trials evaluation of safety and tolerability (see Glossary) constitutes an 
important element. In early phases this evaluation is mostly of an exploratory nature, 
and is only sensitive to frank expressions of toxicity, whereas in later phases the 
establishment of the safety and tolerability profile of a drug can be characterised more 
fully in larger samples of subjects. Later phase controlled trials represent an 
important means of exploring in an unbiased manner any new potential adverse 
effects, even if such trials generally lack power in this respect. 
Certain trials may be designed with the purpose of making specific claims about 
superiority or equivalence with regard to safety and tolerability compared to another 
drug or to another dose of the investigational drug. Such specific claims should be 
supported by relevant evidence from confirmatory trials, similar to that necessary for 
corresponding efficacy claims. 

6.2 Choice of Variables and Data Collection 
In any clinical trial the methods and measurements chosen to evaluate the safety and 
tolerability of a drug will depend on a number of factors, including knowledge of the 
adverse effects of closely related drugs, information from non-clinical and earlier 
clinical trials and possible consequences of the pharmacodynamic/pharmacokinetic 
properties of the particular drug, the mode of administration, the type of subjects to 
be studied, and the duration of the trial. Laboratory tests concerning clinical 
chemistry and haematology, vital signs, and clinical adverse events (diseases, signs 
and symptoms) usually form the main body of the safety and tolerability data. The 

27 



Statistical Principles for Clinical Trials 

occurrence of serious adverse events and treatment discontinuations due to adverse 
events are particularly important to register (see ICH E2A and ICH E3). 
Furthermore, it is recommended that a consistent methodology be used for the data 
collection and evaluation throughout a clinical trial program in order to facilitate the 
combining of data from different trials. The use of a common adverse event dictionary 
is particularly important. This dictionary has a structure which gives the possibility 
to summarise the adverse event data on three different levels; system-organ class, 
preferred term or included term (see Glossary). The preferred term is the level on 
which adverse events usually are summarised, and preferred terms belonging to the 
same system-organ class could then be brought together in the descriptive 
presentation of data (see ICH M1). 

6.3 Set of Subjects to be Evaluated and Presentation of Data 
For the overall safety and tolerability assessment, the set of subjects to be 
summarised is usually defined as those subjects who received at least one dose of the 
investigational drug. Safety and tolerability variables should be collected as 
comprehensively as possible from these subjects, including type of adverse event, 
severity, onset and duration (see ICH E2B). Additional safety and tolerability 
evaluations may be needed in specific subpopulations, such as females, the elderly 
(see ICH E7), the severely ill, or those who have a common concomitant treatment. 
These evaluations may need to address more specific issues (see ICH E3).  
All safety and tolerability variables will need attention during evaluation, and the 
broad approach should be indicated in the protocol. All adverse events should be 
reported, whether or not they are considered to be related to treatment. All available 
data in the study population should be accounted for in the evaluation. Definitions of 
measurement units and reference ranges of laboratory variables should be made with 
care; if different units or different reference ranges appear in the same trial (e.g. if 
more than one laboratory is involved), then measurements should be appropriately 
standardised to allow a unified evaluation. Use of a toxicity grading scale should be 
prespecified and justified. 
The incidence of a certain adverse event is usually expressed in the form of a 
proportion relating number of subjects experiencing events to number of subjects at 
risk. However, it is not always self-evident how to assess incidence. For example, 
depending on the situation the number of exposed subjects or the extent of exposure 
(in person-years) could be considered for the denominator. Whether the purpose of the 
calculation is to estimate a risk or to make a comparison between treatment groups it 
is important that the definition is given in the protocol. This is especially important if 
long-term treatment is planned and a substantial proportion of treatment 
withdrawals or deaths are expected. For such situations survival analysis methods 
should be considered and cumulative adverse event rates calculated in order to avoid 
the risk of underestimation. 
In situations when there is a substantial background noise of signs and symptoms 
(e.g. in psychiatric trials) one should consider ways of accounting for this in the 
estimation of risk for different adverse events. One such method is to make use of the 
'treatment emergent' (see Glossary) concept in which adverse events are recorded only 
if they emerge or worsen relative to pretreatment baseline. 
Other methods to reduce the effect of the background noise may also be appropriate 
such as ignoring adverse events of mild severity or requiring that an event should 
have been observed at repeated visits to qualify for inclusion in the numerator. Such 
methods should be explained and justified in the protocol. 
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6.4 Statistical Evaluation 
The investigation of safety and tolerability is a multidimensional problem. Although 
some specific adverse effects can usually be anticipated and specifically monitored for 
any drug, the range of possible adverse effects is very large, and new and 
unforeseeable effects are always possible. Further, an adverse event experienced after 
a protocol violation, such as use of an excluded medication, may introduce a bias. This 
background underlies the statistical difficulties associated with the analytical 
evaluation of safety and tolerability of drugs, and means that conclusive information 
from confirmatory clinical trials is the exception rather than the rule. 
In most trials the safety and tolerability implications are best addressed by applying 
descriptive statistical methods to the data, supplemented by calculation of confidence 
intervals wherever this aids interpretation. It is also valuable to make use of 
graphical presentations in which patterns of adverse events are displayed both within 
treatment groups and within subjects. 
The calculation of p-values is sometimes useful either as an aid to evaluating a 
specific difference of interest, or as a 'flagging' device applied to a large number of 
safety and tolerability variables to highlight differences worth further attention. This 
is particularly useful for laboratory data, which otherwise can be difficult to 
summarise appropriately. It is recommended that laboratory data be subjected to both 
a quantitative analysis, e.g. evaluation of treatment means, and a qualitative analysis 
where counting of numbers above or below certain thresholds are calculated.  
If hypothesis tests are used, statistical adjustments for multiplicity to quantify the 
type I error are appropriate, but the type II error is usually of more concern. Care 
should be taken when interpreting putative statistically significant findings when 
there is no multiplicity adjustment. 
In the majority of trials investigators are seeking to establish that there are no 
clinically unacceptable differences in safety and tolerability compared with either a 
comparator drug or a placebo. As is the case for non-inferiority or equivalence 
evaluation of efficacy the use of confidence intervals is preferred to hypothesis testing 
in this situation. In this way, the considerable imprecision often arising from low 
frequencies of occurrence is clearly demonstrated. 

6.5 Integrated Summary 
The safety and tolerability properties of a drug are commonly summarised across 
trials continuously during an investigational product’s development and in particular 
at the time of a marketing application. The usefulness of this summary, however, is 
dependent on adequate and well-controlled individual trials with high data quality. 
The overall usefulness of a drug is always a question of balance between risk and 
benefit and in a single trial such a perspective could also be considered, even if the 
assessment of risk/benefit usually is performed in the summary of the entire clinical 
trial program. (See section 7.2.2) 
For more details on the reporting of safety and tolerability, see Chapter 12 of ICH E3.  

VII. REPORTING 

7.1 Evaluation and Reporting 
As stated in the Introduction, the structure and content of clinical study reports is the 
subject of ICH E3. That ICH guidance fully covers the reporting of statistical work, 
appropriately integrated with clinical and other material. The current section is 
therefore relatively brief. 
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During the planning phase of a trial the principal features of the analysis should have 
been specified in the protocol as described in Section 5. When the conduct of the trial 
is over and the data are assembled and available for preliminary inspection, it is 
valuable to carry out the blind review of the planned analysis also described in 
Section 5. This pre-analysis review, blinded to treatment, should cover decisions 
concerning, for example, the exclusion of subjects or data from the analysis sets; 
possible transformations may also be checked, and outliers defined; important 
covariates identified in other recent research may be added to the model; the use of 
parametric or non-parametric methods may be reconsidered. Decisions made at this 
time should be described in the report, and should be distinguished from those made 
after the statistician has had access to the treatment codes, as blind decisions will 
generally introduce less potential for bias. Statisticians or other staff involved in 
unblinded interim analysis should not participate in the blind review or in making 
modifications to the statistical analysis plan. When the blinding is compromised by 
the possibility that treatment induced effects may be apparent in the data, special 
care will be needed for the blind review.  
Many of the more detailed aspects of presentation and tabulation should be finalised 
at or about the time of the blind review so that by the time of the actual analysis full 
plans exist for all its aspects including subject selection, data selection and 
modification, data summary and tabulation, estimation and hypothesis testing. Once 
data validation is complete, the analysis should proceed according to the pre-defined 
plans; the more these plans are adhered to, the greater the credibility of the results. 
Particular attention should be paid to any differences between the planned analysis 
and the actual analysis as described in the protocol, protocol amendments or the 
updated statistical analysis plan based on a blind review of data. A careful 
explanation should be provided for deviations from the planned analysis. 
All subjects who entered the trial should be accounted for in the report, whether or 
not they are included in the analysis. All reasons for exclusion from analysis should 
be documented; for any subject included in the full analysis set but not in the per 
protocol set, the reasons for exclusion from the latter should also be documented. 
Similarly, for all subjects included in an analysis set, the measurements of all 
important variables should be accounted for at all relevant time-points. 
The effect of all losses of subjects or data, withdrawals from treatment and major 
protocol violations on the main analyses of the primary variable(s) should be 
considered carefully. Subjects lost to follow up, withdrawn from treatment, or with a 
severe protocol violation should be identified, and a descriptive analysis of them 
provided, including the reasons for their loss and its relationship to treatment and 
outcome. 
Descriptive statistics form an indispensable part of reports. Suitable tables and/or 
graphical presentations should illustrate clearly the important features of the 
primary and secondary variables and of key prognostic and demographic variables. 
The results of the main analyses relating to the objectives of the trial should be the 
subject of particularly careful descriptive presentation. When reporting the results of 
significance tests, precise p-values (e.g.'p=0.034') should be reported rather than 
making exclusive reference to critical values. 
Although the primary goal of the analysis of a clinical trial should be to answer the 
questions posed by its main objectives, new questions based on the observed data may 
well emerge during the unblinded analysis. Additional and perhaps complex 
statistical analysis may be the consequence. This additional work should be strictly 
distinguished in the report from work which was planned in the protocol. 
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The play of chance may lead to unforeseen imbalances between the treatment groups 
in terms of baseline measurements not pre-defined as covariates in the planned 
analysis but having some prognostic importance nevertheless. This is best dealt with 
by showing that an additional analysis which accounts for these imbalances reaches 
essentially the same conclusions as the planned analysis. If this is not the case, the 
effect of the imbalances on the conclusions should be discussed.  
In general, sparing use should be made of unplanned analyses. Such analyses are 
often carried out when it is thought that the treatment effect may vary according to 
some other factor or factors. An attempt may then be made to identify subgroups of 
subjects for whom the effect is particularly beneficial. The potential dangers of over-
interpretation of unplanned subgroup analyses are well known (see also Section 5.7), 
and should be carefully avoided. Although similar problems of interpretation arise if a 
treatment appears to have no benefit, or an adverse effect, in a subgroup of subjects, 
such possibilities should be properly assessed and should therefore be reported.  
Finally statistical judgement should be brought to bear on the analysis, interpretation 
and presentation of the results of a clinical trial. To this end the trial statistician 
should be a member of the team responsible for the clinical study report, and should 
approve the clinical report.  

7.2 Summarising the Clinical Database 
An overall summary and synthesis of the evidence on safety and efficacy from all the 
reported clinical trials is required for a marketing application (Expert report in EU, 
integrated summary reports in USA, Gaiyo in Japan). This may be accompanied, 
when appropriate, by a statistical combination of results. 
Within the summary a number of areas of specific statistical interest arise: describing 
the demography and clinical features of the population treated during the course of 
the clinical trial programme; addressing the key questions of efficacy by considering 
the results of the relevant (usually controlled) trials and highlighting the degree to 
which they reinforce or contradict each other; summarising the safety information 
available from the combined database of all the trials whose results contribute to the 
marketing application and identifying potential safety issues. During the design of a 
clinical programme careful attention should be paid to the uniform definition and 
collection of measurements which will facilitate subsequent interpretation of the 
series of trials, particularly if they are likely to be combined across trials. A common 
dictionary for recording the details of medication, medical history and adverse events 
should be selected and used. A common definition of the primary and secondary 
variables is nearly always worthwhile, and essential for meta-analysis. The manner of 
measuring key efficacy variables, the timing of assessments relative to 
randomisation/entry, the handling of protocol violators and deviators and perhaps the 
definition of prognostic factors, should all be kept compatible unless there are valid 
reasons not to do so.  
Any statistical procedures used to combine data across trials should be described in 
detail. Attention should be paid to the possibility of bias associated with the selection 
of trials, to the homogeneity of their results, and to the proper modelling of the 
various sources of variation. The sensitivity of conclusions to the assumptions and 
selections made should be explored. 

7.2.1 Efficacy Data 
Individual clinical trials should always be large enough to satisfy their objectives. 
Additional valuable information may also be gained by summarising a series of 
clinical trials which address essentially identical key efficacy questions. The main 
results of such a set of trials should be presented in an identical form to permit 
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comparison, usually in tables or graphs which focus on estimates plus confidence 
limits. The use of meta-analytic techniques to combine these estimates is often a 
useful addition, because it allows a more precise overall estimate of the size of the 
treatment effects to be generated, and provides a complete and concise summary of 
the results of the trials. Under exceptional circumstances a meta analytic approach 
may also be the most appropriate way, or the only way, of providing sufficient overall 
evidence of efficacy via an overall hypothesis test. When used for this purpose the 
meta-analysis should have its own prospectively written protocol. 

7.2.2   Safety Data 
In summarising safety data it is important to examine the safety database thoroughly 
for any indications of potential toxicity, and to follow up any indications by looking for 
an associated supportive pattern of observations. The combination of the safety data 
from all human exposure to the drug provides an important source of information, 
because its larger sample size provides the best chance of detecting the rarer adverse 
events and, perhaps, of estimating their approximate incidence. However, incidence 
data from this database are difficult to evaluate because of the lack of a comparator 
group, and data from comparative trials are especially valuable in overcoming this 
difficulty. The results from trials which use a common comparator (placebo or specific 
active comparator) should be combined and presented separately for each comparator 
providing sufficient data. 
All indications of potential toxicity arising from exploration of the data should be 
reported. The evaluation of the reality of these potential adverse effects should take 
account of the issue of multiplicity arising from the numerous comparisons made. The 
evaluation should also make appropriate use of survival analysis methods to exploit 
the potential relationship of the incidence of adverse events to duration of exposure 
and/or follow-up. The risks associated with identified adverse effects should be 
appropriately quantified to allow a proper assessment of the risk/benefit relationship. 

GLOSSARY  

Bayesian Approaches 
Approaches to data analysis that provide a posterior probability distribution for some 
parameter (e.g. treatment effect), derived from the observed data and a prior 
probability distribution for the parameter. The posterior distribution is then used as 
the basis for statistical inference. 

Bias (Statistical & Operational) 
The systematic tendency of any factors associated with the design, conduct, analysis 
and evaluation of the results of a clinical trial to make the estimate of a treatment 
effect deviate from its true value. Bias introduced through deviations in conduct is 
referred to as 'operational' bias. The other sources of bias listed above are referred to 
as 'statistical'. 

Blind Review 
The checking and assessment of data during the period of time between trial 
completion (the last observation on the last subject) and the breaking of the blind, for 
the purpose of finalising the planned analysis. 

Content Validity 
The extent to which a variable (e.g. a rating scale) measures what it is supposed to 
measure. 
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Double-Dummy 
A technique for retaining the blind when administering supplies in a clinical trial, 
when the two treatments cannot be made identical. Supplies are prepared for 
Treatment A (active and indistinguishable placebo) and for Treatment B (active and 
indistinguishable placebo). Subjects then take two sets of treatment; either A (active) 
and B (placebo), or A (placebo) and B (active). 

Dropout 
A subject in a clinical trial who for any reason fails to continue in the trial until the 
last visit required of him/her by the study protocol. 

Equivalence Trial 
A trial with the primary objective of showing that the response to two or more 
treatments differs by an amount which is clinically unimportant. This is usually 
demonstrated by showing that the true treatment difference is likely to lie between a 
lower and an upper equivalence margin of clinically acceptable differences. 

Frequentist Methods 
Statistical methods, such as significance tests and confidence intervals, which can be 
interpreted in terms of the frequency of certain outcomes occurring in hypothetical 
repeated realisations of the same experimental situation. 
 

Full Analysis Set 
The set of subjects that is as close as possible to the ideal implied by the intention-to-
treat principle. It is derived from the set of all randomised subjects by minimal and 
justified elimination of subjects. 

Generalisability, Generalisation 
The extent to which the findings of a clinical trial can be reliably extrapolated from 
the subjects who participated in the trial to a broader patient population and a 
broader range of clinical settings. 

Global Assessment Variable 
A single variable, usually a scale of ordered categorical ratings, which integrates 
objective variables and the investigator's overall impression about the state or change 
in state of a subject. 

Independent Data Monitoring Committee (IDMC) (Data and Safety 
Monitoring Board, Monitoring Committee, Data Monitoring Committee) 
An independent data-monitoring committee that may be established by the sponsor to 
assess at intervals the progress of a clinical trial, the safety data, and the critical 
efficacy endpoints, and to recommend to the sponsor whether to continue, modify, or 
stop a trial. 

Intention-To-Treat Principle 
The principle that asserts that the effect of a treatment policy can be best assessed by 
evaluating on the basis of the intention to treat a subject (i.e. the planned treatment 
regimen) rather than the actual treatment given. It has the consequence that subjects 
allocated to a treatment group should be followed up, assessed and analysed as 
members of that group irrespective of their compliance to the planned course of 
treatment. 
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Interaction (Qualitative & Quantitative) 
The situation in which a treatment contrast (e.g. difference between investigational 
product and control) is dependent on another factor (e.g. centre). A quantitative 
interaction refers to the case where the magnitude of the contrast differs at the 
different levels of the factor, whereas for a qualitative interaction the direction of the 
contrast differs for at least one level of the factor. 

Inter-Rater Reliability 
The property of yielding equivalent results when used by different raters on different 
occasions. 

Intra-Rater Reliability 
The property of yielding equivalent results when used by the same rater on different 
occasions. 

Interim Analysis 
Any analysis intended to compare treatment arms with respect to efficacy or safety at 
any time prior to the formal completion of a trial. 

Meta-Analysis 
The formal evaluation of the quantitative evidence from two or more trials bearing on 
the same question. This most commonly involves the statistical combination of 
summary statistics from the various trials, but the term is sometimes also used to 
refer to the combination of the raw data. 

Multicentre Trial 
A clinical trial conducted according to a single protocol but at more than one site, and 
therefore, carried out by more than one investigator. 

Non-Inferiority Trial 
A trial with the primary objective of showing that the response to the investigational 
product is not clinically inferior to a comparative agent (active or placebo control). 

Preferred and Included Terms 
In a hierarchical medical dictionary, for example MedDRA, the included term is the 
lowest level of dictionary term to which the investigator description is coded. The 
preferred term is the level of grouping of included terms typically used in reporting 
frequency of occurrence. For example, the investigator text “Pain in the left arm” 
might be coded to the included term “Joint pain”, which is reported at the preferred 
term level as “Arthralgia”. 

Per Protocol Set (Valid Cases, Efficacy Sample, Evaluable Subjects Sample) 
The set of data generated by the subset of subjects who complied with the protocol 
sufficiently to ensure that these data would be likely to exhibit the effects of 
treatment, according to the underlying scientific model. Compliance covers such 
considerations as exposure to treatment, availability of measurements and absence of 
major protocol violations. 

Safety & Tolerability 
The safety of a medical product concerns the medical risk to the subject, usually 
assessed in a clinical trial by laboratory tests (including clinical chemistry and 
haematology), vital signs, clinical adverse events (diseases, signs and symptoms), and 
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other special safety tests (e.g. ECGs, ophthalmology). The tolerability of the medical 
product represents the degree to which overt adverse effects can be tolerated by the 
subject. 

Statistical Analysis Plan 
A statistical analysis plan is a document that contains a more technical and detailed 
elaboration of the principal features of the analysis described in the protocol, and 
includes detailed procedures for executing the statistical analysis of the primary and 
secondary variables and other data. 

Superiority Trial 
A trial with the primary objective of showing that the response to the investigational 
product is superior to a comparative agent (active or placebo control). 

Surrogate Variable 
A variable that provides an indirect measurement of effect in situations where direct 
measurement of clinical effect is not feasible or practical. 

Treatment Effect 
An effect attributed to a treatment in a clinical trial. In most clinical trials the 
treatment effect of interest is a comparison (or contrast) of two or more treatments. 

Treatment Emergent 
An event that emerges during treatment having been absent pre-treatment, or 
worsens relative to the pre-treatment state. 

Trial Statistician 
A statistician who has a combination of education/training and experience sufficient 
to implement the principles in this guidance and who is responsible for the statistical 
aspects of the trial. 
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CHOICE OF CONTROL GROUP AND RELATED  
ISSUES IN CLINICAL TRIALS 

 

1. INTRODUCTION 
The choice of control group is always a critical decision in designing a clinical trial.  
That choice affects the inferences that can be drawn from the trial, the ethical 
acceptability of the trial, the degree to which bias in conducting and analyzing the 
study can be minimized, the types of subjects that can be recruited and the pace of 
recruitment, the kind of endpoints that can be studied, the public and scientific 
credibility of the results, the acceptability of the results by regulatory authorities, and 
many other features of the study, its conduct, and its interpretation. 

1.1 General Scheme and Purpose of Guideline 
The purpose of this guideline is to describe the general principles involved in choosing 
a control group for clinical trials intended to demonstrate the efficacy of a treatment 
and to discuss related trial design and conduct issues.  This guideline does not 
address the regulatory requirements in any region, but describes what trials using 
each design can demonstrate.  The general principles described in this guideline are 
relevant to any controlled trial but the choice of control group is of particularly critical 
importance to clinical trials carried out during drug development to demonstrate 
efficacy.  The choice of the control group should be considered in the context of 
available standard therapies, the adequacy of the evidence to support the chosen 
design, and ethical considerations.  
This guideline first describes the purpose of the control group and the types of control 
groups commonly employed to demonstrate efficacy.  It then discusses the critical 
design and interpretation issues associated with the use of an active control trial to 
demonstrate efficacy by showing non-inferiority or equivalence to the control (Section 
1.5).  There are circumstances in which a finding of non-inferiority cannot be 
interpreted as evidence of efficacy.  Specifically, for a finding of non-inferiority to be 
interpreted as showing efficacy, the trial needs to have had the ability to distinguish 
effective from less effective or ineffective treatments.  
The guideline then describes trials using each kind of control group in more detail 
(see sections 2. - 2.5.7) and considers, for each:  

Its ability to minimize bias  
Ethical and practical issues associated with its use  
Its usefulness and the quality of inference in particular situations  
Modifications of study design or combinations with other controls that can resolve 
ethical, practical, or inferential concerns 
Its overall advantages and disadvantages 

Several other ICH guidelines are particularly relevant to this guideline:  
E3:  Structure and Content of Clinical Study Reports  
E4:  Dose-Response Information to Support Drug Registration  
E5:  Ethnic Factors 
E6:  Good Clinical Practice: Consolidated Guideline  
E8:  General Considerations for Clinical Trials  
E9:  Statistical Principles for Clinical Trials 
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Although trials using any of the control groups described and discussed in this 
guideline may be useful and acceptable in clinical trials that serve as the basis for 
marketing approval in at least some circumstances, they are not equally appropriate 
or useful in every cases.  The general approach to selecting the type of control is 
outlined in Section 3., Figure 1, and Table 1. 
Although this guideline is focused primarily on clinical trials intended to assess the 
efficacy of a treatment, many of the considerations discussed also apply to the 
assessment of specific safety hypotheses and to safety or efficacy comparisons of two 
treatments.  

1.2 Purpose of Control Group 
Control groups have one major purpose: to allow discrimination of patient outcomes 
(for example, changes in symptoms, signs, or other morbidity) caused by the test 
treatment from outcomes caused by other factors, such as the natural progression of 
the disease, observer or patient expectations, or other treatment.  The control group 
experience tells us what would have happened to patients if they had not received the 
test treatment or if they had received a different treatment known to be effective. 
If the course of a disease were uniform in a given patient population, or predictable 
from patient characteristics such that outcome could be predicted reliably for any 
given subject or group of subjects, results of treatment could simply be compared with 
the known outcome without treatment.  For example, one could assume that pain 
would have persisted for a defined time, blood pressure would not have changed, 
depression would have lasted for a defined time, tumors would have progressed, or 
the mortality after an acute infarction would have been the same as previously seen.  
In unusual cases, the course of illness is in fact predictable in a defined population 
and it may be possible to use a similar group of patients previously studied as a 
historical control (see section 1.3.5).  In most situations, however, a concurrent control 
group is needed because it is not possible to predict outcome with adequate accuracy 
or certainty. 
A concurrent control group is one chosen from the same population as the test group 
and treated in a defined way as part of the same trial that studies the test treatment, 
and over the same period of time.  The test and control groups should be similar with 
regard to all baseline and on-treatment variables that could influence outcome, except 
for the study treatment.  Failure to achieve this similarity can introduce a bias into 
the study.  Bias here (and as used in ICH E9) means the systematic tendency of any 
aspects of the design, conduct, analysis, and interpretation of the results of clinical 
trials to make the estimate of a treatment effect deviate from its true value.  
Randomization and blinding are the two techniques usually used to minimize the 
chance of such bias and to ensure that the test treatment and control groups are 
similar at the start of the study and are treated similarly in the course of the study 
(see ICH E9).  Whether a trial design includes these features is a critical determinant 
of its quality and persuasiveness. 

1.2.1 Randomization 
Assurance that subject populations are similar in test and control groups is best 
attained by randomly dividing a single sample population into groups that receive the 
test or control treatments.  Randomization avoids systematic differences between 
groups with respect to known or unknown baseline variables that could affect 
outcome.  Inability to eliminate systematic differences between treatment groups is a 
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major problem of studies without a concurrent randomized control (see external 
control trials, section 1.3.5).  Randomization also provides a sound basis for statistical 
inference. 

1.2.2 Blinding 
The groups should not only be similar at baseline, but should be treated and observed 
similarly during the trial, except for receiving the test and control drug.  Clinical 
trials are often “double-blind” (or “double-masked”), meaning that both subjects and 
investigators, as well as sponsor or investigator staff involved in the treatment or 
clinical evaluation of subjects, are unaware of each subject's assigned treatment.  
Blinding is intended to minimize the potential biases resulting from differences in 
management, treatment, or assessment of patients, or interpretation of results that 
could arise as a result of subject or investigator knowledge of the assigned treatment.   
For example: 

• Subjects on active drug might report more favorable outcomes because they 
expect a benefit or might be more likely to stay in a study if they knew they 
were on active drug.  

• Observers might be less likely to identify and report treatment responses in 
a no-treatment group or might be more sensitive to a favorable outcome or 
adverse event in patients receiving active drug.  

• Knowledge of treatment assignment could affect vigor of attempts to obtain 
on-study or follow-up data.  

• Knowledge of treatment assignment could affect decisions about whether a 
subject should remain on treatment or receive concomitant medications or 
other ancillary therapy.  

• Knowledge of treatment assignment could affect decisions as to whether a 
given subject's results should be included in an analysis.  

• Knowledge of treatment assignment could affect choice of statistical 
analysis. 

 
Blinding is intended to ensure that subjective assessments and decisions are not 
affected by knowledge of treatment assignment. 

1.3 Types of Controls 
Control groups in clinical trials can be classified on the basis of two critical attributes:  
(1) the type of treatment used and (2) the method of determining who will be in the 
control group.  The type of control treatment may be any of the following four:  (1) 
placebo, (2) no treatment, (3) different dose or regimen of the study treatment, or (4) a 
different active treatment.  The principal methods of determining who will be in the 
control group are by randomization or by selection of a control population separate 
from the population treated in the trial (external or historical control).  This document 
categorizes control groups into five types.  The first four are concurrently controlled 
(the control group and test groups are chosen from the same population and treated 
concurrently), usually with random assignment to treatment; they are distinguished 
by the type of control treatment (listed above) used.  External (historical) control 
groups, regardless of the comparator treatment, are considered together as the fifth 
type because of serious concerns about the ability of such trials to ensure 
comparability of test and control groups and their ability to minimize important 
biases, making this design usable only in unusual circumstances. 
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It is increasingly common to carry out studies that have more than one type of control 
group.  Each type of control group is appropriate in some circumstances, but none is 
usable or adequate in every situation.  The five types of control group are: 

1.3.1 Placebo Concurrent Control 
In a placebo-controlled trial, subjects are randomly assigned to a test treatment or to 
an identical-appearing treatment that does not contain the test drug.  The treatments 
may be titrated to effect or tolerance, or may be given at one or more fixed doses.  
Such trials are almost always double-blind.  The name of the control suggests that its 
purpose is to control for "placebo" effect (improvement in a subject resulting from 
thinking that he or she is taking a drug), but that is not its only or major benefit.  
Rather, the placebo control design, by allowing blinding and randomization and 
including a group that receives an inert treatment, controls for all potential influences 
on the actual or apparent course of the disease other than those arising from the 
pharmacologic action of the test drug.  These influences include spontaneous change 
(natural history of the disease and regression to the mean), subject or investigator 
expectations, the effect of being in a trial, use of other therapy, and subjective 
elements of diagnosis or assessment.  Placebo-controlled trials seek to show a 
difference between treatments when they are studying effectiveness, but may also 
seek to show lack of difference (of specified size) in evaluating a safety measurement.  
In that case, the question of whether the trial could have shown such a difference if 
there had been one is critical (see section 1.5). 
The use of a placebo control group does not imply that the control group is untreated.  
In many placebo-controlled trials, the new treatment and placebo are each added to a 
common standard therapy (so called add-on studies, see section 2.1.5.2.1). 

1.3.2 No-treatment Concurrent Control 
In a no treatment-controlled trial, subjects are randomly assigned to test treatment or 
to no (i.e., absence of) study treatment.  The principal difference between this design 
and a placebo-controlled trial is that subjects and investigators are not blind to 
treatment assignment.  Because of the advantages of double-blind designs, this design 
is likely to be needed and suitable only when it is difficult or impossible to double-
blind (e.g., treatments with easily recognized toxicity) and only when there is 
reasonable confidence that study endpoints are objective and that the results of the 
trial are unlikely to be influenced by the factors listed in section 1.2.2.  Note that it is 
often possible to have a blinded evaluator carry out endpoint assessment, even if the 
overall trial is not double-blind.  This is a valuable approach and should always be 
considered in trials that cannot be blinded, but it does not solve the other problems 
associated with knowing the treatment assignment (see section 1.2.2). 

1.3.3 Dose-response Concurrent Control 
In a randomized, fixed-dose, dose-response trial, subjects are randomized to one of 
several fixed-dose groups.  Subjects may either be placed on their fixed dose initially 
or be raised to that dose gradually, but the intended comparison is between the 
groups on their final dose.  Dose-response trials are usually double-blind.  They may 
include a placebo (zero dose) and/or active control.  In a concentration-controlled trial, 
treatment groups are titrated to several fixed-concentration windows; this type of 
trial is conceptually similar to a fixed-dose, dose-response trial.  In a regimen-



Choice of Control Group and Related Issues in Clinical Trials 

 

5 

controlled trial subjects are randomized to two or more regimens of the study drug 
(e.g., once vs twice daily, 3 days vs 7 days). 

1.3.4 Active (Positive) Concurrent Control 
In an active control (or positive control) trial, subjects are randomly assigned to the 
test treatment or to an active control treatment.  Such trials are usually double-blind, 
but this is not always possible; many oncology trials, for example, are considered 
difficult or impossible to blind because of different regimens, different routes of 
administration (see section 1.3.2), and different toxicities.  Active control trials can 
have two distinct objectives with respect to showing efficacy:  (1) to show efficacy of 
the test treatment by showing it is as good as  a known effective treatment or (2) to 
show efficacy by showing superiority of the test treatment to the active control.  They 
may also be used with the primary objective of comparing the efficacy and/or safety of 
the two treatments (see section 1.4).  Whether the purpose of the trial is to show 
efficacy of the new treatment or  to compare two treatments,  the question of whether 
the trial would be  capable of distinguishing effective from less effective or ineffective 
treatments is critical (see section 1.5). 

1.3.5 External Control (Including Historical Control) 
An externally controlled trial compares a group of subjects receiving the test 
treatment with a group of patients external to the study, rather than to an internal 
control group consisting of patients from the same population assigned to a different 
treatment.  The external control can be a group of patients treated at an earlier time 
(historical control) or a group treated during the same time period but in another 
setting.  The external control may be defined (a specific group of patients) or non-
defined (a comparator group based on general medical knowledge of outcome).  Use of 
this latter comparator is particularly treacherous (such trials are usually considered 
uncontrolled) because general impressions are so often inaccurate.  So-called baseline-
controlled studies, in which subjects' status on therapy is compared with status before 
therapy (e.g., blood pressure, tumor size), have no internal control and are thus 
uncontrolled or externally controlled (see section 2.5).   

1.3.6 Multiple Control Groups 
As will be described further below (see section 1.5.1), it is often possible and 
advantageous to use more than one kind of control in a single study, e.g., use of both 
an active control and placebo.  Similarly, trials can use several doses of test drug and 
several doses of an active control, with or without placebo.  This design may be useful 
for active drug comparisons where the relative potency of the two drugs is not well 
established, or where the purpose of the trial is to establish relative potency.  

1.4 Purposes of Clinical Trials and Related Issues 
Two purposes of clinical trials should be distinguished:  (1) assessment of the efficacy 
and/or safety of a treatment and (2) assessment of the relative (comparative) efficacy, 
safety, risk/benefit relationship or utility of two treatments. 

1.4.1 Evidence of Efficacy 
A trial using any of the control types may demonstrate efficacy of the test treatment 
by showing that it is superior to the control (placebo, no treatment, low dose of test 
drug, active drug).  An active control trial may, in addition, demonstrate efficacy in 
some cases by showing the new treatment to be similar in efficacy to a known effective 
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treatment.  This similarity establishes the efficacy of the test treatment, however, 
only if it can be assumed that the active control was effective under the conditions of 
the trial, as two treatments would also look similar if neither were effective in the 
trial (see section 1.5).   
Clinical trials designed to demonstrate efficacy of a new drug by showing that it is 
similar in efficacy to a standard agent have been called "equivalence" trials.  Most of 
these are actually non-inferiority trials, attempting to show that the new drug is not 
less effective than the control by more than a defined amount, generally called the 
margin.  

1.4.2 Comparative Efficacy and Safety 
In some cases, the focus of the trial is on the comparison of one treatment with 
another treatment, not the efficacy of the test drug per se.  Depending on the 
therapeutic area, these trials may be seen as providing information that is important 
for relative risk/benefit assessment.  The active comparator(s) should be acceptable to 
the region for which the data are intended.  It is not necessary to demonstrate 
superiority to the active comparator, and, depending on the situation, it may not be 
necessary to show non-inferiority.  For example, a less effective treatment could have 
safety advantages and thus be considered useful. 
Even though the primary focus of such a trial is the comparison of treatments, rather 
than demonstration of efficacy, the cautions described for conducting and interpreting 
non-inferiority trials need to be taken into account (see section 1.5).  Specifically, the 
ability of the comparative trial to detect a difference between treatments when one 
exists needs to be established because a trial incapable of distinguishing between 
treatments that are in fact different cannot provide useful comparative information. 

1.4.3 Fairness of Comparisons 
For the comparative trial to be informative concerning relative safety and/or efficacy, 
the trial needs to be fair; i.e., the conditions of the trial should not inappropriately 
favor one treatment over the other.  In practice, an active control equivalence or non-
inferiority trial offered as evidence of efficacy also almost always needs to provide a 
fair effectiveness comparison with the control, because any doubt as to whether the 
control in the study had its usual effect would undermine assurance that the trial had 
assay sensitivity (see section 1.5).  Among aspects of trial design that could unfairly 
favor one treatment are choice of dose or patient population and selection and timing 
of endpoints. 

1.4.3.1 Dose 
In comparing the test drug with an active control, it is important to choose an 
appropriate dose and dose regimen of the control and test drugs.  In examining 
the results of a comparison of two treatments, it is important to consider 
whether an apparently less effective treatment has been used at too low a dose 
or whether the apparently less well tolerated treatment has been used at too 
high a dose.  In some cases, to show superior efficacy or safety convincingly it 
will be necessary to study several doses of the control and perhaps several 
doses of the test treatment.  
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1.4.3.2 Patient Population 
 Selection of subjects for an active control trial can affect outcome; the 

population studied should be carefully considered in evaluating what the trial 
has shown.  For example, if many subjects in a trial have previously failed to 
respond to the control treatment, there would be a bias in favor of the new 
treatment.  The results of such a trial could not be generalized to the entire 
population of previously untreated patients.  A finding of superiority of the 
new treatment, however, still would be evidence of the efficacy of the new 
treatment in the population studied.  In fact, a trial of a new treatment in 
apparent nonresponders to another treatment, in which the nonresponders are 
randomized to either the new or failed treatment (so long as this does not place 
the patients at risk), can provide a demonstration of the value of the new 
treatment in such nonresponders, a clinically valuable observation. 
Similarly, it is sometimes possible to identify patient subsets more or less 
likely to have a favorable response or to have an adverse response to a 
particular drug.  For example, blacks usually respond poorly to the blood 
pressure effects of beta blockers and angiotensin-converting enzyme inhibitors, 
so that a comparison of a new antihypertensive with these drugs in these 
patients would tend to show superiority of the new drug.  It would not be 
appropriate to conclude that the new drug is generally superior.  Again, 
however, a planned trial in a subgroup, with recognition of its limitations and 
of what conclusion can properly be drawn, could be informative.   

1.4.3.3 Selection and Timing of Endpoints 
When two treatments are used for the same disease or condition, they may 
differentially affect various outcomes of interest in that disease, particularly if 
they represent different classes or modalities of treatment.  Therefore, when 
comparing them in a clinical trial, the choice and timing of endpoints may 
favor one treatment or the other.  For example, thrombolytics in patients with 
acute myocardial infarction can reduce mortality but increase hemorrhagic 
stroke risk.  If a new, more pharmacologically active, thrombolytic were 
compared with an older thrombolytic, the more active treatment might look 
better if the endpoint were mortality, but worse if the endpoint were a 
composite of mortality and disabling stroke.  Similarly, in comparing two 
analgesics in the management of dental pain, assigning a particularly heavy 
weight to pain at early time points would favor the drug with more rapid onset 
of effect, while assigning more weight to later time points would favor a drug 
with a longer duration of effect. 

1.5 Assay Sensitivity  
Assay sensitivity is a property of a clinical trial defined as the ability to distinguish an 
effective treatment from a less effective or ineffective treatment.  Assay sensitivity is 
important in any trial but has different implications for trials intended to show 
differences between treatments (superiority trials) and trials intended to show non-
inferiority.  If a trial intended to demonstrate efficacy by showing superiority of a test 
treatment to control lacks assay sensitivity, it will fail to show that the test treatment 
is superior and will fail to lead to a conclusion of efficacy.  In contrast, if a trial is 
intended to demonstrate efficacy by showing a test treatment to be non-inferior to an 
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active control, but lacks assay sensitivity, the trial may find an ineffective treatment 
to be non-inferior and could lead to an erroneous conclusion of efficacy. 
When two treatments within a trial are shown to have different efficacy (i.e., when 
one treatment is superior), that finding itself demonstrates that the trial had assay 
sensitivity.  In contrast, a successful non-inferiority trial (i.e., one that has shown 
non-inferiority), or an unsuccessful superiority trial, generally does not contain such 
direct evidence of assay sensitivity.  

1.5.1 Assay Sensitivity in Non-inferiority or Equivalence Trials  
The presence of assay sensitivity in a non-inferiority or equivalence trial may be 
deduced from two determinations:   
1) Historical evidence of sensitivity to drug effects, i.e., that similarly designed trials 

in the past regularly distinguished effective treatments from less effective or 
ineffective treatments and 

2) Appropriate trial conduct, i.e., that the conduct of the trial did not undermine its 
ability to distinguish effective treatments from less effective or ineffective 
treatments.  

Historical evidence of sensitivity to drug effects can, and should, be evaluated before 
beginning a non-inferiority trial.  Specifically, it should be determined that, in the 
specific therapeutic area under study, appropriately designed and conducted trials 
that used a specific active treatment, or other treatments with similar effects, reliably 
showed an effect.  Optimally, this is demonstrated by finding that the active 
treatment intended for use as the active control was reliably found superior to 
placebo.  If this is the case, there is historical evidence of sensitivity to drug effects for 
similarly designed active control trials (see section 1.5.1.1).  
Appropriateness of trial conduct can only be fully evaluated after the active control 
non-inferiority trial is completed.  Not only should the design of the non-inferiority 
trial be similar to that of previous trials used to determine historical evidence of 
sensitivity to drug effects (e.g., entry criteria, allowable concomitant therapy); but, in 
addition, the actual study population entered, the concomitant therapies actually 
used, etc., should be assessed to ensure that conduct of the study was, in fact, similar 
to the previous trials.  The trial should also be conducted with high quality (e.g., good 
compliance, few losses to follow-up).  Together with historical evidence of sensitivity 
to drug effects, appropriate trial conduct (section 1.5.1.2) provides assurance of assay 
sensitivity in the new active control trial. 
The design and conduct of a non-inferiority trial thus involve four critical steps: 
1. Determining that historical evidence of sensitivity to drug effects exists.  Without 

this determination, demonstration of efficacy from a showing of non-inferiority is 
not possible and should not be attempted. 

2. Designing a trial.  Important details of the trial design, e.g., study population, 
concomitant therapy, endpoints, run-in periods, should adhere closely to the 
design of the trials used to determine that historical evidence of sensitivity to drug 
effects exists. 

3. Setting a margin.  An acceptable non-inferiority margin should be defined, taking 
into account the historical data and relevant clinical and statistical considerations. 
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4. Conducting the trial.  The trial conduct should also adhere closely to that of the 
historical trials and should be of high quality. 

1.5.1.1 Historical Evidence of Sensitivity to Drugs Effects and 
Choosing the Non-inferiority Margin 

As noted earlier, most active control equivalence trials are really non-
inferiority trials intended to establish the efficacy of a new treatment.  
Analysis of the results of non-inferiority trials is discussed in ICH guidances 
E9 and E3.  Briefly, in such a trial, test and a known effective treatments are 
compared.  Prior to the trial, an equivalence or non-inferiority margin, 
sometimes called delta, is selected.  This margin is the degree of inferiority of 
the test treatments to the control that the trial will attempt to exclude 
statistically.  If the confidence interval for the difference between the test and 
control treatments excludes a degree of inferiority of the test treatment as 
large as, or larger than, the margin, the test treatment can be declared non-
inferior; if the confidence interval includes a difference as large as the margin, 
the test treatment cannot be declared non-inferior. 
The margin chosen for a non-inferiority trial cannot be greater than the 
smallest effect size that the active drug would be reliably expected to have 
compared with placebo in the setting of the planned trial.  If a difference 
between active control and the new drug favors the control by as much as or 
more than this margin, the new drug might have no effect at all.  Identification 
of the smallest effect size that the active drug would be reliably expected to 
have is only possible when there is historical evidence of sensitivity to drug 
effects and, indeed, identification of the margin is based upon that evidence.  
The margin generally is identified based on past experience in placebo-
controlled trials of adequate design under conditions similar to those planned 
for the new trial, but could also be supported by dose response or active control 
superiority studies.  Regardless of the control groups used in those earlier 
studies, the value of interest in determining the margin is the measure of 
superiority of the active treatment to its control, not uncontrolled measures 
such as change from baseline.  Note that exactly how to calculate the margin is 
not described in this document, and there is little published experience on how 
to do this.   
The determination of the margin in a non-inferiority trial is based on both 
statistical reasoning and clinical judgment, should reflect uncertainties in the 
evidence on which the choice is based, and should be suitably conservative.  If 
this is done properly, a finding that the confidence interval for the difference 
between new drug and the active control excludes a suitably chosen margin 
provides assurance that the test drug has an effect greater than zero.  In 
practice, the non-inferiority margin chosen usually will be smaller than that 
suggested by the smallest expected effect size of the active control because of 
interest in ensuring that some clinically acceptable effect size (or fraction of 
the control drug effect) was maintained.  For example, it would not generally 
be considered sufficient in a mortality non-inferiority study to ensure that the 
test treatment had an effect greater than zero; retention of some substantial 
fraction of the mortality effect of the control would usually be sought.  This 
would also be true in a trial whose primary focus is the relative effectiveness of 
a test drug and active control (see section 1.4.2), where it would be usual to 
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seek assurance that the test and control drug were quite similar, not simply 
that the new drug had any effect at all. 
The fact that the choice of the margin to be excluded is based on historical 
evidence gives the non-inferiority trial an element in common with a 
historically controlled (externally controlled) trial.  The non-inferiority trial 
design is appropriate and reliable only when the historical estimate of drug 
effect size can be well supported by reference to the results of previous studies 
of the control drug.  These studies should lead to the conclusion that the active 
control can consistently be distinguished from placebo in appropriately sized 
trials of design similar to the proposed trial and should identify an effect size 
that represents the smallest effect that the control can reliably be expected to 
have.  If placebo-controlled trials of a design similar to the one proposed more 
than occasionally show no difference between the proposed active control and 
placebo, and this cannot be explained by some characteristic of the study, only 
superiority of the test drug would be interpretable.  
Whether there is historical evidence of sensitivity to drug effects in any given 
case is to some degree a matter of judgment.  In some cases sensitivity to drug 
effects is clear from the consistency of results of prior placebo-controlled trials 
or is obvious because the outcome of treated and untreated disease is very 
different.  For example, in many infectious diseases cure rates on effective 
treatment far exceed the spontaneous cure rates over the course of a short-
term study.  There are many conditions, however, in which drugs considered 
effective cannot regularly be shown superior to placebo in well-controlled 
trials; and one therefore cannot reliably determine a minimum effect the drug 
will have in the setting of a specific trial.  Such conditions tend to include those 
in which there is substantial improvement and variability in placebo groups, 
and/or in which the effects of therapy are small or variable, such as depression, 
anxiety, dementia, angina, symptomatic congestive heart failure, seasonal 
allergies, and symptomatic gastroesophageal reflux disease. 
In all these cases, there is no doubt that the standard treatments are effective 
because there are many well-controlled trials of each of these drugs that have 
shown an effect.  Based on available experience, however, it would be difficult 
to describe trial conditions in which the drug would reliably have at least a 
minimum effect (i.e., conditions in which there is historical evidence of 
sensitivity to drug effects) and that, therefore, could be used to identify an 
appropriate margin.  In some cases, the experience on which the historical 
evidence of sensitivity to drug effects is based may be of questionable 
relevance, e.g., if standards of treatment and diagnosis have changed 
substantially over time (for an example, see section 2.1.7.1).  If someone 
proposing to use an active-control or non-inferiority design cannot provide 
sufficient support for historical evidence of the sensitivity to drug effects of the 
study with the chosen non-inferiority margin, a finding of non-inferiority 
cannot be considered informative with respect to efficacy. 
As noted, a determination regarding historical evidence of sensitivity to drug 
effects applies only to trials of a specific design.  For a planned non-inferiority 
trial to be similarly sensitive to drug effects, it is essential that the trial have 
critical design characteristics similar to those of the historical trials.  These 
design characteristics include, for example, the entry criteria (severity of 
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medical condition, concomitant illness, method of diagnosis), dose and regimen 
of control drug, concomitant treatments used, the endpoint measured and 
timing of assessments, and the use of a washout period to exclude selected 
patients.  When differences in study design characteristics are unavoidable or 
desirable (e.g., because of technological or therapeutic advances), the 
implications of any differences for the determination of the presence of 
historical evidence of sensitivity to drug effects and for choice of margin should 
be carefully considered. 

1.5.1.2 Appropriate Trial Conduct 
Even where there is historical evidence of sensitivity to drug effects and the 
new study is similar in design to the past studies, assay sensitivity can be 
undermined by the actual conduct of the trial.  To ensure assay sensitivity of a 
trial, its conduct should be of high quality and the patients actually enrolled, 
the treatments (other than the test treatment) actually given, and the 
assessments actually made should be similar to those of the trials on which the 
determination of historical sensitivity to drug effects was based.   
There are many factors in the conduct of a trial that can reduce the observed 
difference between an effective treatment and a less effective or ineffective 
treatment and therefore may reduce a trial’s assay sensitivity, such as: 
1. Poor compliance with therapy 
2. Poor responsiveness of the enrolled study population to drug effects 
3. Use of concomitant non-protocol medication or other treatment that 

interferes with the test drug or that reduces the extent of the potential 
response 

4. An enrolled population that tends to improve spontaneously, leaving no 
room for further drug-induced improvement 

5. Poorly applied diagnostic criteria (patients lacking the disease to be 
studied) 

6. Biased assessment of endpoint because of knowledge that all patients are 
receiving a potentially active drug, e.g., a tendency to read blood pressure 
responses as normalized, potentially reducing the difference between test 
drug and control 

Clinical researchers and trial sponsors intend to perform high-quality trials, 
and the availability of the Good Clinical Practice guidance (ICH E6) will 
continue to enhance trial quality.  Nonetheless, it should be appreciated that 
in trials intended to show a difference between treatments there is a strong 
imperative to use a good trial design and minimize trial errors because many 
trial imperfections increase the likelihood of failing to show a difference 
between treatments when one exists.  In placebo-controlled trials many efforts 
are made to improve compliance and increase the likelihood that the patient 
population will be responsive to drug effects to ensure that an effective 
treatment will be distinguished from placebo.  Nonetheless, in many clinical 
settings, despite the strong stimulus and extensive efforts to ensure trial 
excellence and assay sensitivity, clinical trials are often unable to reliably 
distinguish effective drugs from placebo. 
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In contrast, in trials intended to show that there is not a difference of a 
particular size (non-inferiority) between two treatments, there may be a much 
weaker stimulus to engage in many of these efforts to ensure study quality 
that will help ensure that differences will be detected, i.e., that ensure assay 
sensitivity.  The kinds of trial error that diminish observed differences between 
treatments (e.g., poor compliance, high placebo response, certain concomitant 
treatment, misclassification of outcomes) are of particular concern with respect 
to preservation of assay sensitivity.  However, when it is believed that the new 
drug is actually superior to the control, there will be a strong stimulus to 
conduct a high quality trial so that the non-inferiority margin is more likely to 
be excluded.  It should also be noted that some kinds of trial errors can 
increase variance, which would decrease the likelihood of showing non-
inferiority by widening the confidence interval, so that a difference between 
treatment and control greater than the margin could not be excluded.  There 
would therefore be a strong stimulus in non-inferiority trials to reduce such 
sources of variance as poor measurement technique.  
As noted, to determine that a non-inferiority trial had appropriate trial 
conduct, its conduct should be reviewed not only for the presence of factors that 
might obscure differences between treatments but also for factors that might 
make the trial different from the trials that provided the basis for determining 
the non-inferiority margin.  In particular, it should be determined whether any 
observed differences in the populations enrolled, the use of concomitant 
therapies, compliance with therapy, and the extent of, and reasons for, 
dropping out could adversely affect assay sensitivity.  Even when the design 
and conduct of a trial appear to have been quite similar to those of the trials 
providing the basis for determining the non-inferiority margin, outcomes with 
the active control treatment that are visibly atypical (e.g., cure rate in an 
antibiotic trial that is unusually high or low) can indicate that important 
differences existed.   

1.5.2 Assay Sensitivity in Trials Intended to Demonstrate Superiority 
The question of assay sensitivity, although particularly critical in non-inferiority 
trials, actually arises in any trial that fails to detect a difference between treatments, 
including a placebo-controlled trial and a dose-response trial.  If a treatment fails to 
show superiority to placebo, for example, it means either that the treatment was 
ineffective or that the study as designed and conducted was not capable of 
distinguishing an effective treatment from placebo.  
A useful approach to the assessment of assay sensitivity in active control trials and in 
placebo-controlled trials is the three-arm trial, including both placebo and a known 
active treatment, a trial design with several advantages.  Such a trial measures effect 
size (test drug versus placebo) and allows comparison of test drug and active control 
in a setting where assay sensitivity is established by the active control versus placebo 
comparison (see section 2.1.5.1.1). 
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2. DETAILED CONSIDERATION OF TYPES OF CONTROL 

2.1 Placebo Control 

2.1.1 Description (See Section 1.3.1) 
In a placebo-controlled trial, subjects are assigned, almost always by randomization, 
to either a test treatment or to a placebo.  A placebo is a "dummy" treatment that 
appears as identical as possible to the test treatment with respect to physical 
characteristics such as color, weight, taste and smell, but that does not contain the 
test drug.  Some trials may study more than one dose of the test treatment or include 
both an active control and placebo.  In these cases, it may be easier for the 
investigator to use more than one placebo ("double-dummy") than to try to make all 
treatments look the same.  The use of placebo facilitates, and is almost always 
accompanied by, double-blinding (or double-masking).  The difference in outcome 
between the active treatment and placebo groups is the measure of treatment effect 
under the conditions of the trial.  Within this general description there is a wide 
variety of designs that can be used successfully: parallel or cross-over designs (see 
ICH E9), single fixed dose or titration in the active drug group, several fixed doses.  
Several designs meriting special attention will be described below.  Note that not 
every study that includes a placebo is a placebo-controlled study.  For example, an 
active control study could use a placebo for each drug (double-dummy) to facilitate 
blinding; this is still an active control trial, not a placebo-controlled trial.  A placebo-
controlled trial is one in which treatment with a placebo is compared with treatment 
with a test drug. 
It should also be noted that not all placebos are completely inactive.  For example, 
some vehicle controls used in studies of topical skin preparations may have beneficial 
activity.  This does not impair the ability of the design to measure the specific effect of 
the test agent.  Special problems arise when the chosen vehicle control may have 
harmful effects.  In this case a "no treatment" arm would allow the measurement of 
the total effect of the test agent plus its vehicle. 

2.1.2 Ability to Minimize Bias 
The placebo-controlled trial, using randomization and blinding, generally minimizes 
subject and investigator bias.  Such trials, however, are not impervious to 
blind-breaking through recognition of pharmacologic effects of one treatment; blinded 
outcome assessment can enhance bias reduction in such cases.  This concern may be 
particularly relevant in cross-over studies. 

2.1.3 Ethical Issues 
When a new treatment is tested for a condition for which no effective treatment is 
known, there is usually no ethical problem with a study comparing the new treatment 
to placebo.  Use of a placebo control may raise problems of ethics, acceptability, and 
feasibility, however, when an effective treatment is available for the condition under 
study in a proposed trial.  In cases where an available treatment is known to prevent 
serious harm, such as death or irreversible morbidity in the study population, it is 
generally inappropriate to use a placebo control.  There are occasional exceptions, 
however, such as cases in which standard therapy has toxicity so severe that many 
patients have refused to receive it.  
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In other situations, when there is no serious harm, it is generally considered ethical to 
ask patients to participate in a placebo-controlled trial, even if they may experience 
discomfort as a result, provided the setting is noncoercive and patients are fully 
informed about available therapies and the consequences of delaying treatment.  Such 
trials, however, even if ethical, may pose important practical problems.  For example, 
deferred treatment of pain or other symptoms may be unacceptable to patients or 
physicians and they may not want to participate in a trial that requires this.  
Whether a particular placebo controlled trial of a new agent will be acceptable to 
subjects and investigators when there is known effective therapy is a matter of 
investigator, patient, and institutional review board (IRB)/independent ethics 
committee (IEC) judgment, and acceptability may differ among ICH regions.  
Acceptability could depend on the specific design of the trial and the patient 
population chosen, as will be discussed below (see section 2.1.5). 
Whether a particular placebo-controlled trial is ethical may, in some cases, depend on 
what is believed to have been clinically demonstrated and on the particular 
circumstances of the trial.  For example, a short term placebo-controlled trial of a new 
antihypertensive agent in patients with mild essential hypertension and no end-organ 
disease might be considered generally acceptable, while a longer trial, or one that 
included sicker patients, probably would not be. 
It should be emphasized that use of a placebo or no-treatment control does not imply 
that the patient does not get any treatment at all.  For example, in an oncology trial, 
when no active drug is approved, patients in both the placebo or no-treatment group 
and the test drug group will receive needed palliative treatment, such as analgesics, 
and best supportive care.  Many placebo-controlled trials are conducted as add-on 
trials, where all patients receive a specified standard therapy or therapy left to the 
choice of the treating physician or institution (see section 2.1.5.2.1). 

2.1.4 Usefulness of Placebo-controlled Trials and Validity of Inference in 
Particular Situations 

When used to show effectiveness of a treatment, the placebo-controlled trial is as free 
of assumptions and reliance on external (extra-study) information as it is possible to 
be.  Most problems in the design or conduct of a trial increase the likelihood of failure 
to demonstrate a treatment difference (and thereby establish efficacy), so that the 
trial contains built-in incentives for trial excellence.  Even when the primary purpose 
of a trial is comparison of two active agents or assessment of dose-response, the 
addition of a placebo provides an internal standard that enhances the inferences that 
can be drawn from the other comparisons. 
Placebo-controlled trials also provide the maximum ability to distinguish adverse 
effects caused by a drug from those resulting from underlying disease or intercurrent 
illness.  Note, however, that when used to show similarity of two treatments, for 
example, to show that a drug does not have a particular adverse effect by showing 
similar rates of the event in drug-treated and placebo-treated patients, 
placebo-controlled trials have the same assay sensitivity problem as any equivalence 
or non-inferiority trial (see section 1.5.1).  To interpret the result, one must know that 
if the study drug had caused an adverse event, the event would have been observed.  
Ordinarily, such a study should include an active control treatment that does cause 
the adverse event in question, but in some cases it may be possible to conclude that a 
study has assay sensitivity to such an effect by documenting “historical sensitivity to 
adverse drug effects” for a particular study design. 
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2.1.5 Modifications of Design and Combinations with Other Controls That 
Can Resolve Ethical, Practical, or Inferential Issues 

It is often possible to address the ethical or practical limitations of placebo-controlled 
trials by using modified study designs that still retain the inferential advantages of 
these trials.  In addition, placebo-controlled trials can be made more informative by 
including additional treatment groups, such as multiple doses of the test agent or a 
known active control treatment. 

2.1.5.1. Additional Control Groups 

2.1.5.1.1 Three-arm Trial; Placebo and Active Control 
 As noted in section 1.5.1, three-arm trials including an active control as well as 

a placebo-control group can readily assess whether a failure to distinguish test 
treatment from placebo implies ineffectiveness of the test treatment or is 
simply the result of a trial that lacked the ability to identify an active drug.  
The comparison of placebo to standard drug in such a trial provides internal 
evidence of assay sensitivity.  It is possible to make the active groups larger 
than the placebo group to improve the precision of the active drug comparison, 
if this is considered important.  This may also make the trial more acceptable 
to patients and investigators, as there is less chance of being randomized to 
placebo. 

2.1.5.1.2 Additional Doses 
 Randomization to several fixed doses of the test drug in addition to placebo 

allows assessment of dose-response and may be particularly useful in a 
comparative trial to ensure a fair comparison of treatments (see ICH E4: 
Dose-Response Information to Support Drug Registration). 

2.1.5.1.3 Factorial Designs 
 Factorial designs may be used to explore several doses of the investigational 

drug as monotherapy and in combination with several doses of another agent 
proposed for use in combination with it.  A single study of this type can define 
the properties of a wide array of combinations.  Such studies are common in 
the evaluation of new antihypertensive therapies, but can be considered in a 
variety of settings where more than one treatment is used simultaneously.  For 
example, the independent additive effects of aspirin and streptokinase in 
preventing mortality after a heart attack were shown in such a trial. 

2.1.5.2 Other Modifications of Study Design 

2.1.5.2.1 Add-on Study, Placebo-controlled; Replacement Study 
 An add-on study is a placebo-controlled trial of a new agent conducted in 

people also receiving standard treatment.  Such studies are particularly 
important when available treatment is known to decrease mortality or 
irreversible morbidity, and when a non-inferiority trial with standard 
treatment as the active control cannot be carried out or would be difficult to 
interpret (see section 1.5).  It is common to study anticancer, antiepileptic, and 
heart failure drugs this way.  This design is useful only when standard 
treatment is not fully effective (which, however, is almost always the case), 
and it has the advantage of providing evidence of improved clinical outcomes 
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(rather than "mere" non-inferiority).  Efficacy is, of course, established by such 
studies only for the combination treatment, and the dose in a monotherapy 
situation might be different from the dose found to be effective in combination.  
In general, this approach is likely to succeed only when the new and standard 
treatments possess different pharmacologic mechanisms, although there are 
exceptions.  For example, combination treatments for people with AIDS may 
show a beneficial effect of pharmacologically related drugs because of delays in 
development of resistance. 
A variation of this design that can sometimes give information on 
monotherapy, and that is particularly applicable in the setting of chronic 
disease, is the replacement study, in which the new drug or placebo is added 
by random assignment to conventional treatment given at an effective dose 
and the conventional treatment is then withdrawn, usually by tapering.  The 
ability to maintain the subjects' baseline status is then observed in the drug 
and placebo groups using predefined success criteria.  This approach has been 
used to study steroid-sparing substitutions in steroid-dependent patients, 
avoiding initial steroid withdrawal and the recrudescence of symptoms in a 
wash-out period.  The approach has also been used to study antiepileptic drug 
monotherapy. 

2.1.5.2.2 "Early Escape”; Rescue Treatment 
 It is possible to design a study to plan for early escape from ineffective therapy.  

Early escape refers to prompt removal of subjects whose clinical status 
worsens or fails to improve to a defined level (blood pressure not controlled by 
a prespecified time, seizure rate greater than some prescribed value, blood 
pressure rising to a certain level, angina frequency above a defined level, liver 
enzymes failing to normalize by a preset time in patients with hepatitis), who 
have a single event that treatment was intended to prevent (first recurrence of 
unstable angina, grand mal seizure, paroxysmal supraventricular arrhythmia), 
or who otherwise require rescue treatment.  In such cases, the need to change 
treatment becomes a study endpoint.  The criteria for deciding whether these 
endpoints have occurred should be well specified, and the timing of 
measurements should ensure that patients will not remain untreated with an 
active drug while their disease is poorly controlled. The primary difficulty with 
this trial design is that it may give information only on short-term 
effectiveness.  The randomized withdrawal trial (see section 2.1.5.2.4), 
however, which can also incorporate early-escape features, can give 
information on long-term effectiveness. 

2.1.5.2.3 Limited Placebo Period 
 In a situation where long-term placebo treatment would not be acceptable, the 

use of a placebo group for a short period at the beginning of an active control 
trial could establish assay sensitivity (at least for short-term effects).  The trial 
would then continue without the placebo group. 

2.1.5.2.4 Randomized Withdrawal 
 In a randomized withdrawal trial, subjects receiving a test treatment for a 

specified time are randomly assigned to continued treatment with the test 
treatment or to placebo (i.e., withdrawal of active therapy).  Subjects for such a 
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trial could be derived from an organized open single-arm study, from an 
existing clinical cohort (but usually with a protocol-specified "wash-in" phase to 
establish the initial on-therapy baseline), from the active arm of a controlled 
trial, or from one or both arms of an active control trial.  Any difference that 
emerges between the group receiving continued treatment and the group 
randomized to placebo would demonstrate the effect of the active treatment.  
The pre-randomization observation period on treatment can be of any length; 
this approach can therefore be used to study long-term persistence of 
effectiveness when long-term placebo treatment would not be acceptable.  The 
post-withdrawal observation period could be of fixed duration or could use 
early escape or time to event (e.g., relapse of depression) approaches.  As with 
the early-escape design, careful attention should be paid to procedures for 
monitoring patients and assessing study endpoints to ensure that patients 
failing on an assigned treatment are identified rapidly. 
The randomized withdrawal approach is useful in several situations.  First, it 
may be suitable for drugs that appear to resolve an episode of recurring illness 
(e.g., antidepressants), in which case the withdrawal study is, in effect, a 
relapse-prevention study.  Second, it may be used for drugs that suppress a 
symptom or sign (chronic pain, hypertension, angina), but where a long-term 
placebo-controlled trial would be difficult; in this case, the study can establish 
long-term efficacy.  Third, the design is particularly useful in determining how 
long a therapy should be continued (e.g., post-infarction treatments with a 
beta-blocker). 
The general advantage of randomized withdrawal designs, when used with an 
early-escape endpoint, such as return of symptoms, is that the period of 
placebo exposure with poor response that a patient would have to undergo is 
short. 
Dosing issues can be addressed by this type of design.  After all patients have 
received an initial fixed dose, they could be randomly assigned in the 
withdrawal phase to several different doses (as well as placebo), a particularly 
useful approach when there is reason to think the initial and maintenance 
doses might be different, either on pharmacodynamic grounds or because there 
is substantial accumulation of active drug resulting from a long half life of 
parent drug or active metabolite.  Note that the randomized withdrawal design 
could be used to assess dose-response after an initial placebo-controlled 
titration study (see ICH E4).  The titration study is an efficient design for 
establishing effectiveness, but does not give good dose-response information in 
many cases.  The randomized withdrawal phase, with responders randomly 
assigned to several fixed doses and placebo, will permit dose-response to be 
studied rigorously while allowing the efficiency of the titration design to be 
used in the initial phase of the trial. 
In using randomized withdrawal designs, it is important to appreciate the 
possibility of withdrawal phenomena, suggesting the wisdom of relatively slow 
tapering.  A patient may develop tolerance to a drug such that no benefit is 
being accrued, but the drug’s withdrawal may lead to disease exacerbation, 
resulting in an erroneous conclusion of persisting efficacy.  It is also important 
to realize that treatment effects observed in these trials may be larger than 
those seen in an unselected population because randomized withdrawal 
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studies are enriched with responders and exclude people who cannot tolerate 
the drug.  This phenomenon results when the trial explicitly includes only 
subjects who appear to have responded to the drug or includes only people who 
have completed a previous phase of study (which is often an indicator of a good 
response and always indicates ability to tolerate the drug).  In the case of 
studies intended to determine how long a therapy should be continued, such 
entry criteria provide the study population and comparison of interest. 

2.1.5.2.5 Other Design Considerations 
 In any placebo-controlled study, unbalanced randomization (e.g., 2:1, study 

drug to placebo) may enhance the safety data base and may also make the 
study more attractive to patients and/or investigators. 

2.1.6 Advantages of Placebo-controlled Trials 

2.1.6.1 Ability to Demonstrate Efficacy 
 Like other superiority trials, a placebo-controlled trial contains internal 

evidence of assay sensitivity.  When a difference is demonstrated it is 
interpretable without reference to external findings.  

2.1.6.2 Measures "Absolute" Efficacy and Safety 
 The placebo-controlled trial measures the total pharmacologically mediated 

effect of treatment.  In contrast, an active control trial or a dose-comparison 
trial measures the effect relative to another treatment.  The placebo-controlled 
trial also allows a distinction between adverse events due to the drug and 
those due to the underlying disease or "background noise".  The absolute effect 
size information is valuable in a three-group trial (test, placebo, active), even if 
the primary purpose of the trial is the test versus active control comparison. 

2.1.6.3 Efficiency 
 Placebo-controlled trials are efficient in that they can detect treatment effects 

with a smaller sample size than any other type of concurrently controlled 
study.  

2.1.6.4 Minimizing the Effect of Subject and Investigator 
Expectations 

 Use of a blinded placebo control may decrease the amount of improvement 
resulting from subject or investigator expectations because both are aware that 
some subjects will receive no active drug.  This may increase the ability of the 
study to detect true drug effects. 

2.1.7 Disadvantages of Placebo-controlled Trials 

2.1.7.1 Ethical Concerns (See Sections 2.1.3 and 2.1.4) 
 When effective therapy that is known to prevent death or irreversible 

morbidity exists for a particular population, that population cannot usually be 
ethically studied in placebo-controlled trials; the particular conditions and 
populations for which this is true may be controversial.  Ethical concerns may 
also direct studies toward less ill subjects or toward examination of short-term 
endpoints when long-term outcomes are of greater interest.  Where a placebo-
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controlled trial is unethical and an active control trial would not be credible, it 
may be very difficult to study new drugs at all.  For example, it would not be 
considered ethical to carry out a placebo-controlled trial of a thrombolytic 
agent in patients with acute myocardial infarction.  Yet it would be difficult in 
the current environment to establish a valid non-inferiority margin based on 
historical data because of the emergence of acute revascularization procedures 
that might alter the size of the benefits of the thrombolytics.  The designs 
described in section 2.1.5 may be useful in some of these cases. 

2.1.7.2 Patient and Physician Practical Concerns 
 Physicians and/or patients may be reluctant to accept the possibility that the 

patient will be assigned to the placebo treatment, even if there is general 
agreement that withholding or delaying treatment will not result in harm.  
Subjects who sense they are not improving may withdraw from treatment 
because they attribute lack of effect to having been treated with placebo, 
complicating the analysis of the study.  With care, however, withdrawal for 
lack of effectiveness can sometimes be used as a study endpoint.  Although this 
may provide some information on drug effectiveness, such information is less 
precise than actual information on clinical status in subjects receiving their 
assigned treatment. 

2.1.7.3 Generalizability 
 It is sometimes argued that any controlled trial, but especially a placebo-

controlled trial, represents an artificial environment that gives results 
different from true "real world" effectiveness.  If study populations are 
unrepresentative in placebo-controlled trials because of ethical or practical 
concerns, questions about the generalizability of study results can arise.  For 
example, patients with more serious disease may be excluded by protocol, 
investigator, or patient choice from placebo-controlled trials.  In some cases, 
only a limited number of patients or centers may be willing to participate in 
studies.  Whether these concerns actually (as opposed to theoretically) limit 
generalizability has not been established. 

2.1.7.4 No Comparative Information 
 Placebo-controlled trials lacking an active control give little useful information 

about comparative effectiveness, information that is of interest and importance 
in many circumstances.  Such information cannot reliably be obtained from 
cross-study comparisons, as the conditions of the studies may have been quite 
different. 

2.2 No-treatment Concurrent Control (See Section 1.3.2) 
The randomized no-treatment control is similar in its general properties and its 
advantages and disadvantages to the placebo-controlled trial.  Unlike the placebo-
controlled trial, however, it cannot be fully blinded, and this can affect all aspects of 
the trial, including subject retention, patient management, and all aspects of 
observation (see section 1.2.2).  This design is appropriate in circumstances where a 
placebo-controlled trial would be performed, except that blinding is not feasible or 
practical.  When this design is used, it is desirable to have critical decisions, such as 
eligibility and endpoint determination or changes in management, made by an 
observer blinded to treatment assignment.  Decisions related to data analysis, such as 
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inclusion of patients in analysis sets, should also be made by individuals without 
access to treatment assignment.  See ICH E9 for further discussion. 

2.3 Dose-response Concurrent Control (See Section 1.3.3) 

2.3.1 Description 
A dose-response study is one in which subjects are randomly assigned to two or more 
dosage groups, with or without a placebo group.  Dose-response studies are carried 
out to establish the relation between dose and efficacy and adverse effects and/or to 
demonstrate efficacy.  The first use is considered in ICH E4; the use to demonstrate 
efficacy is the subject of this guidance.  Evidence of efficacy could be based on 
significant differences in pair-wise comparisons between dosage groups or between 
dosage groups and placebo, or on evidence of a significant positive trend with 
increasing dose, even if no two groups are significantly different.  In the latter case, 
however, further study may be needed to assess the effectiveness of the low doses.  As 
noted in ICH E9, the particular approach for the primary efficacy analysis should be 
prespecified. 
Studies in which the treatment groups vary in regimen raise many of the same 
considerations as dose-response trials.  Since the use of regimen-controled trials to 
establish efficacy is uncommon, the current discussion is focussed on dose-response 
trials. 
There are several advantages to inclusion of a placebo (zero-dose) group in a 
dose-response study.  First, it avoids studies that are uninterpretable because all 
doses produce similar effects so that one cannot assess whether all doses are equally 
effective or equally ineffective.  Second, the placebo group permits an estimate of the 
total pharmacologically mediated effect of treatment, although the estimate may not 
be very precise if the dosing groups are relatively small.  Third, as the drug-placebo 
difference is generally larger than inter-dose differences, use of placebo may permit 
smaller sample sizes.  The size of various dose groups need not be identical; e.g., 
larger samples could be used to give more precise information about the effect of 
smaller doses or be used to increase the power of the study to show a clear effect of 
what is expected to be the optimal dose.  Dose-response studies can include one or 
more doses of an active control treatment.  Randomized withdrawal designs can also 
assign subjects to multiple dosage levels. 

2.3.2 Ability to Minimize Bias 
If the dose-response study is blinded, it shares with other randomized and blinded 
designs an ability to minimize subject and investigator bias.  When a drug has 
pharmacologic effects that could break the blind for some patients or investigators, it 
may be easier to preserve blinding in a dose-response study than in a placebo-
controlled trial.  Masking treatments may necessitate multiple dummies or 
preparation of several different doses that look alike. 

2.3.3 Ethical Issues 
The ethical and practical concerns related to a dose-response study are similar to 
those affecting placebo-controlled trials.  Where there is therapy known to be effective 
in preventing death or irreversible morbidity, it is no more ethically acceptable to 
randomize deliberately to subeffective control therapy than it is to randomize to 
placebo.  Where therapy is directed at less serious conditions or where the toxicity of 
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the therapy is substantial relative to its benefits, dose-response studies that use 
lower, potentially less effective and less toxic doses or placebo may be acceptable to 
patients and investigators. 

2.3.4 Usefulness of Dose-response Studies and Validity of Inference in 
Particular Situations 

In general, a blinded dose-response study is useful for the determination of efficacy 
and safety in situations where a placebo-controlled trial would be useful and has 
similar credibility (see section 2.1.4). 

2.3.5 Modifications of Design and Combinations with Other Controls That 
Can Resolve Ethical, Practical or Inferential Problems 

In general, the sorts of modification made to placebo-controlled studies to mitigate 
ethical, practical, or inferential problems are also applicable to dose-response studies 
(see section 2.1.5). 

2.3.6 Advantages of Dose-response Trials 

2.3.6.1 Efficiency 
 Although a comparison of a large, fully effective dose to placebo may be 

maximally efficient for showing efficacy, this design may produce unacceptable 
toxicity and gives no dose-response information.  When the dose-response is 
monotonic, the dose-response trial is reasonably efficient in showing efficacy 
and also yields dose-response information.  If the optimally effective dose is not 
known, it may be more prudent to study a range of doses than to choose a 
single dose that may prove to be suboptimal or to have unacceptable adverse 
effects. 

2.3.6.2 Possible Ethical Advantage 
 In some cases, notably those in which there is likely to be dose-related efficacy 

and dose-related important toxicity, the dose-response study may represent a 
difference-showing trial that can be ethically or practically conducted, even 
where a placebo-controlled trial could not be, because there is reason for 
patients and investigators to accept lesser effectiveness in return for greater 
safety. 

2.3.7 Disadvantages of Dose-response Study 
A potential problem that should be recognized is that a positive dose-response trend 
(i.e., a significant correlation between the dose and the efficacy outcome), without 
significant pair-wise differences, can establish efficacy (see section 2.3.1), but may 
leave uncertainty as to which doses (other than the largest) are actually effective.  Of 
course, a single-dose study poses a similar problem with respect to doses below the 
one studied, giving no information at all about such doses. 
It should also be appreciated that it is not uncommon to show no difference between 
doses in a dose-response study; if there is no placebo group this is usually an 
uninformative outcome.  
If the therapeutic range is not known at all, the design may be inefficient, as many 
patients may be assigned to sub-therapeutic or supratherapeutic doses. 
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Dose-response designs may be less efficient than placebo-controlled titration designs 
for showing the presence of a drug effect; they do, however, in most cases provide 
better dose-response information (see ICH E4). 

2.4 Active Control (See Section 1.3.4) 

2.4.1 Description 
An active control (positive control) trial is one in which an investigational drug is 
compared with a known active drug.  Such trials are randomized and usually double-
blind.  The most crucial design question is whether the trial is intended to show a 
difference between the two treatments or to show non-inferiority or equivalence.  A 
sponsor intending to demonstrate effectiveness by means of a trial showing non-
inferiority of the test drug to a standard agent needs to address the issue of the assay 
sensitivity of the trial, as discussed in section 1.5.  In a non-inferiority or equivalence 
trial, the active control treatment needs to be of established efficacy at the dose used 
and under the conditions of the study (see ICH E9:  Statistical Principles for Clinical 
Trials).  In general, this means it should be a drug acceptable in the region to which 
the studies will be submitted for the same indication at the dose being studied.  A 
superiority study favoring the test drug, on the other hand, is readily interpretable as 
evidence of efficacy, even if the dose of active control is too low or the active control is 
of uncertain benefit (but not if it could be harmful).  Such a result, however -- 
superiority in the trial of the test agent to the control -- is interpretable as true 
superiority of the test treatment to the control treatment only when the active control 
is used in appropriate patients at an appropriate dose and schedule (see section 1.4.3).  
Lack of appropriate use of the control treatment would also make the study unusable 
as a non-inferiority study, if superiority of the test drug is not shown, because assay 
sensitivity of the study would not be ensured (see section 1.5.2). 

2.4.2 Ability to Minimize Bias 
A randomized and blinded active control trial generally minimizes subject and 
investigator bias, but a note of caution is warranted.  In a non-inferiority trial, 
investigators and subjects know that all subjects are getting active drug, although 
they do not know which one.  This could lead to a tendency toward categorizing 
borderline cases as successes in partially subjective evaluations, e.g., in an 
antidepressant study, which could decrease observed treatment differences and 
increase the likelihood that a finding of non-inferiority would not represent evidence 
of effectiveness. 

2.4.3 Ethical Issues 
Active control trials are generally considered to pose fewer ethical and practical 
problems than placebo-controlled trials because all subjects receive active treatment.  
It should be appreciated, however, that subjects receiving a new treatment are not 
receiving standard therapy (just as a placebo control group is not) and may be 
receiving an ineffective or harmful drug.  This is an important matter if the active 
control therapy is known to improve survival or decrease the occurrence of 
irreversible morbidity, i.e., conditions in which a placebo or no treatment control 
would be unacceptable.  There should therefore be a sound rationale for the test 
treatment.  If there is no strong reason to expect the new drug to be at least as good 
as the standard, an add-on study (see section 2.1.5.2.1) may be more appropriate, if 
the conditions allow such a design. 
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2.4.4 Usefulness of Active Control Trials and Validity of Inference in 
Particular Situations 

When a new treatment shows an advantage over an active control, the study is 
readily interpreted as showing efficacy, just as any other superiority trial is, assuming 
that the active control is not actually harmful.  When an active control trial is used to 
show efficacy by demonstrating non-inferiority, there is the special consideration of 
assay sensitivity, which is considered above in section 1.5.  The active control trial can 
also be used to assess comparative efficacy if assay sensitivity is established. 

2.4.5 Modifications of Design and Combinations with Other Controls That 
Can Resolve Ethical, Practical, or Inferential Issues 

As discussed earlier (section 2.1.5), active control trials can include a placebo group, 
multiple-dose groups of the test drug, and/or other dose groups of the active control.  
Comparative dose-response studies, in which there are several doses of both test and 
active control, are typical in analgesic trials.  The doses in active control trials can be 
fixed or titrated, and both cross-over and parallel designs can be used.  The assay 
sensitivity of a non-inferiority trial can sometimes be supported by a randomized 
placebo-controlled withdrawal phase at the end (see section 2.1.5.2.4) or by an initial 
short period of comparison to placebo (see section 2.1.5.2.3).  Active control superiority 
studies in selected populations (nonresponders to other therapy or to the active 
control) can be very useful and are generally easy to interpret, although the results 
may not be generalizable. 

2.4.6 Advantages of Active Control Trials 

2.4.6.1 Ethical and Practical Advantages 
 The active control design, whether intended to show non-inferiority or 

equivalence or superiority, reduces ethical concerns that arise from failure to 
use drugs with documented important health benefits.  It also addresses 
patient and physician concerns about failure to use documented effective 
therapy.  Recruitment and IRB/IEC approval may be facilitated, and it may be 
possible to study larger samples.  There may be fewer withdrawals due to lack 
of effectiveness. 

2.4.6.2 Information Content 
 Where superiority to an active treatment is shown, active control studies are 

readily interpretable regarding evidence of efficacy.  The larger sample sizes 
needed are sometimes more achievable and acceptable in active control trials 
and can provide more safety information.  Active control trials also can, if 
properly designed, provide information about relative efficacy.  

2.4.7 Disadvantages of Active Control Trials 

2.4.7.1 Information Content 
 See section 1.5 for discussion of the problem of assay sensitivity and the ability 

of the trial to support an efficacy conclusion in non-inferiority or equivalence 
trials.  Even when assay sensitivity is supported and the study is suitable for 
detecting efficacy, there is no direct assessment of effect size, and there is also 
greater difficulty in quantitating safety outcomes. 



Choice of Control Group and Related Issues in Clinical Trials 

 

24 

2.4.7.2 Large Sample Size 
 Generally, the non-inferiority margin to be excluded is chosen conservatively 

in order to be reasonably sure that the margin is not greater than the smallest 
effect size that the active control would reliably be expected to have.  In 
addition, because there will usually be an intent to rule out loss of more than 
some reasonable fraction (see section 1.5.1) of the control drug effect, a still 
smaller non-inferiority margin is often used.  Because the choice of the margin 
will therefore be conservative, sample sizes may be very large.  In an active 
control superiority trial, the expected difference between two drugs is always 
smaller than the expected difference between test drug and placebo, again 
leading to large sample sizes. 

2.5 External Control (Including Historical Control, See Section 1.3.5) 

2.5.1 Description 
An externally controlled trial is one in which the control group consists of patients 
who are not part of the same randomized study as the group receiving the 
investigational agent; i.e., there is no concurrently randomized control group.  The 
control group is thus not derived from exactly the same population as the treated 
population.  Usually, the control group is a well-documented population of patients 
observed at an earlier time (historical control), but it could be a group at another 
institution observed contemporaneously, or even a group at the same institution but 
outside the study.  An external control study could be a superiority study (e.g., 
comparison with an untreated group) or a non-inferiority study.  Sometimes certain 
patients from a larger external experience are selected as a control group on the basis 
of particular characteristics that make them similar to the treatment group; there 
may even be an attempt to match particular control and treated patients. 
In so-called baseline-controlled studies, the patient's state over time is compared with 
their baseline state.  Although these studies are sometimes thought to use "the 
patient as his own control", they do not in fact have an internal control.  Rather, 
changes from baseline are compared with an estimate of what would have happened 
to the patients in the absence of treatment with the test drug.  Both baseline-
controlled trials and trials that use a more complicated sequential on-off-on (drug, 
placebo, drug) design, but that do not include a concurrently randomized control 
group, are of this type.  As noted, in these trials the observed changes from baseline or 
between study periods are always compared, at least implicitly, to some estimate of 
what would have happened without the intervention.  Such estimates are generally 
made on the basis of general knowledge, without reference to a specific control 
population.  Although in some cases this is plainly reasonable, e.g., when the effect is 
dramatic, occurs rapidly following treatment, and is unlikely to have occurred 
spontaneously (e.g., general anesthesia, cardioversion, measurable tumor shrinkage), 
in most cases it is not so obvious and a specific historical experience should be sought.  
Designers and analysts of such trials need to be aware of the limitations of this type of 
study and should be prepared to justify its use. 

2.5.2 Ability to Minimize Bias 
Inability to control bias is the major and well-recognized limitation of externally 
controlled trials and is sufficient in many cases to make the design unsuitable.  It is 
always difficult, and in many cases impossible, to establish comparability of the 
treatment and control groups and thus to fulfill the major purpose of a control group 
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(see section 1.2).  The groups can be dissimilar with respect to a wide range of factors, 
other than use of the study treatment, that could affect outcome, including 
demographic characteristics, diagnostic criteria, stage or severity of disease, 
concomitant treatments, and observational conditions (such as methods of assessing 
outcome, investigator expectations).  Such dissimilarities can include important but 
unrecognized prognostic factors that have not been measured.  Blinding and 
randomization are not available to minimize bias when external controls are used.  It 
is well documented that untreated historical-control groups tend to have worse 
outcomes than an apparently similarly chosen control group in a randomized study, 
possibly reflecting a selection bias.  Control groups in a randomized study need to 
meet certain criteria to be entered into the study, criteria that are generally more 
stringent and identify a less sick population than is typical of external control groups.  
An external control group is often identified retrospectively, leading to potential bias 
in its selection.  A consequence of the recognized inability to control bias is that the 
potential persuasiveness of findings from externally controlled trials depends on 
obtaining much more extreme levels of statistical significance and much larger 
estimated differences between treatments than would be considered necessary in 
concurrently controlled trials. 
The inability to control bias restricts use of the external control design to situations in 
which the effect of treatment is dramatic and the usual course of the disease highly 
predictable.  In addition, use of external controls should be limited to cases in which 
the endpoints are objective and the impact of baseline and treatment variables on the 
endpoint is well characterized. 
As noted, the lack of randomization and blinding, and the resultant problems with 
lack of assurance of comparability of test group and control group, make the 
possibility of substantial bias inherent in this design and impossible to quantitate.  
Nonetheless, some approaches to design and conduct of externally controlled trials 
could lead them to be more persuasive and potentially less biased.  A control group 
should be chosen for which there is detailed information, including, where pertinent, 
individual patient data regarding demographics, baseline status, concomitant 
therapy, and course on study.  The control patients should be as similar as possible to 
the population expected to receive the test drug in the study and should have been 
treated in a similar setting and in a similar manner, except with respect to the study 
therapy.  Study observations should use timing and methodology similar to those used 
in the control patients.  To reduce selection bias, selection of the control group should 
be made before performing comparative analyses; this may not always be feasible, as 
outcomes from these control groups may have been published.  Any matching on 
selection criteria or adjustments made to account for population differences should be 
specified prior to selection of the control and performance of the study.  Where no 
obvious single optimal external control exists, it may be advisable to study multiple 
external controls, providing that the analytic plan specifies conservatively how each 
will be used in drawing inferences (e.g., study group should be substantially superior 
to the most favorable control to conclude efficacy).  In some cases, it may be useful to 
have an independent set of reviewers reassess endpoints in the control group and in 
the test group in a blinded manner according to common criteria. 

2.5.3 Ethical Issues 
When a drug is intended to treat a serious illness for which there is no satisfactory 
treatment, especially if the new drug is seen as promising on the basis of theoretical 
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considerations, animal data, or early human experience, there may be understandable 
reluctance to perform a comparative study with a concurrent control group of patients 
who would not receive the new treatment.  At the same time, it is not responsible or 
ethical to carry out studies that have no realistic chance of credibly showing the 
efficacy of the treatment.  It should be appreciated that many promising therapies 
have had less dramatic effects than expected or have shown no efficacy at all when 
tested in controlled trials.  Investigators may, in these situations, be faced with very 
difficult judgments.  It may be tempting in exceptional cases to initiate an externally 
controlled trial, hoping for a convincingly dramatic effect, with a prompt switch to 
randomized trials if this does not materialize. 
Alternatively, and generally preferably, in dealing with serious illnesses for which 
there is no satisfactory treatment, but where the course of the disease cannot be 
reliably predicted, even the earliest studies should be randomized.  This is usually 
possible when studies are carried out before there is an impression that the therapy is 
effective.  Studies can be monitored by independent data monitoring committees so 
that dramatic benefit can be detected early.  The concurrently controlled trial can 
detect extreme effects very rapidly and, in addition, can detect modest, but still 
valuable, effects that would not be credibly demonstrated by an externally controlled 
trial. 

2.5.4 Usefulness of Externally Controlled Trials and Validity of Inference in 
Particular Situations 

An externally controlled trial should generally be considered only when prior belief in 
the superiority of the test therapy to all available alternatives is so strong that 
alternative designs appear unacceptable and the disease or condition to be treated has 
a well-documented, highly predictable course.  It is often possible, even in these cases, 
to use alternative, randomized, concurrently controlled designs (see section 2.1.5). 
Externally controlled trials are most likely to be persuasive when the study endpoint 
is objective, when the outcome on treatment is markedly different from that of the 
external control and a high level of statistical significance for the treatment-control 
comparison is attained, when the covariates influencing outcome of the disease are 
well characterized, and when the control closely resembles the study group in all 
known relevant baseline, treatment (other than study drug), and observational 
variables.  Even in such cases, however, there are documented examples of erroneous 
conclusions arising from such trials. 
When an external control trial is considered, appropriate attention to design and 
conduct may help reduce bias (see section 2.5.2). 

2.5.5 Modifications of Design and Combinations with Other Controls That 
Can Resolve Ethical, Practical or Inferential Problems 

The external control design can incorporate elements of randomization and blinding 
through use of a randomized, placebo controlled withdrawal phase, often with early 
escape provisions, as described earlier (see section 2.1.5.2.4).  The results of the initial 
period of treatment, in which subjects who appear to respond are identified and 
maintained on therapy, are thus "validated" by a rigorous, largely assumption- and 
bias-free study. 
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2.5.6 Advantages of Externally Controlled Trials 
The main advantage of an externally controlled trial is that all patients can receive a 
promising drug, making the study more attractive to patients and physicians. 
The design has some potential efficiencies because all patients are exposed to test 
drug, of particular importance in rare diseases.  However, despite the use of a single 
treatment group in an externally controlled trial, the estimate of the external control 
group outcome always should be made conservatively, possibly leading to a larger 
sample size than would be needed in a placebo-controlled trial.  Great caution (e.g., 
applying a more stringent significance level) is called for because there are likely to be 
both identified and unidentified or unmeasurable differences between the treatment 
and control groups, often favoring treatment.   

2.5.7 Disadvantages of Externally Controlled Trials 
The externally controlled study cannot be blinded and is subject to patient, observer, 
and analyst bias; these are major disadvantages.  It is possible to mitigate these 
problems to a degree, but even the steps suggested in section 2.5.2 cannot resolve 
such problems fully, as treatment assignment is not randomized and comparability of 
control and treatment groups at the start of treatment, and comparability of 
treatment of patients during the trial, cannot be ensured or well assessed.  It is well 
documented that externally controlled trials tend to overestimate efficacy of test 
therapies.  It should be recognized that tests of statistical significance carried out in 
such studies are less reliable than in randomized trials. 

3. CHOOSING THE CONCURRENT CONTROL GROUP 
Table 1 describes the usefulness of specific types of control groups, and Figure 1 
provides a decision tree for choosing among different types of control groups.  
Although the table and figure focus on the choice of control to demonstrate efficacy, 
some designs also allow comparisons of test and control agents.  The choice of control 
can be affected by the availability of therapies and by medical practices in specific 
regions. 
The potential usefulness of the principal types of control (placebo, active, and dose-
response) in specific situations and for specific purposes is shown in Table 1.  The 
table should be used with the text describing the details of specific circumstances in 
which potential usefulness can be realized.  In all cases, it is presumed that studies 
are appropriately designed.  External controls are a case so distinct that they are not 
included in the table.  
In most cases, evidence of efficacy is most convincingly demonstrated by showing 
superiority to a concurrent control treatment.  If a superiority trial is not feasible or is 
inappropriate for ethical or practical reasons, and if a defined treatment effect of the 
active control is regularly seen (e.g., as it is for antibiotics in most situations), a non-
inferiority or equivalence trial can be used and can be persuasive.   
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Table 1.  Usefulness of Specific Concurrent Control Types in Various Situations 

 
 Type of Control  
Trial Objective Placebo Active non-

inferiority 
Active 
Superiority 

Dose 
Response 
(D/R) 

Placebo 
+ 
Active 

Placebo  
+ 
D/R 

Active 
+ 
D/R 

Placebo + 
Active + 
D/R 

 
 
Measure 
"absolute" 
effect size 
 

 
 
Y 

 
 
N 

 
 
N 

 
 
N 

 
 
Y 

 
 
Y 

 
 
N 

 
 
Y 

 
Show existence 
of effect 
 

 
 
Y 

 
 
P 

 
 
Y 

 
 
Y 

 
 
Y 

 
 
Y 

 
 
Y 

 
 
Y 

 
Show Dose-
Response 
relationship 

 

 
 
N 

 
 
N 

 
 
N 

 
 
Y 

 
 
N 

 
 
Y 

 
 
Y 

 
 
Y 

 
 
Compare 
therapies 
 
 

 
 
N 

 
 
P 

 
 
Y 

 
 
N 

 
 
Y 

 
 
N 

 
 
P 

 
 
Y 

 
Y=Yes, N=No, P=Possible, depending on whether there is historical evidence of sensitivity to drug effects 
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Figure 1  Choosing the Concurrent Control for Demonstrating Efficacy 
This figure shows the basic logic for choosing the control group; the decision may depend on the available drugs 
or medical practices in the specific region. 

  
 
Is there proven effective treatment? 
  
                                  | 
                                  | 

                               YES 

                                  | 

                                 ↓ 

 
 
 
 
---- NO ----→ 

 
Options 

• Placebo control (see 2.1), with design modifications1, 
if  appropriate  

• Dose-response control (see 2.3) 
• Active control seeking to show superiority of test drug 

to active control (see 2.4) 
• No-treatment control (see 2.2), with design 

modifications1, if appropriate 
• Any combination of above controls (see 1.3.6) 

   
 
Is the proven effective treatment life-
saving or known to prevent 
irreversible morbidity? 

 
         
 
----- YES ----→ 

 
Options 

• Active control; superiority, or non-inferiority if there 
is historical evidence of sensitivity to drug effect (see 
1.5) 

• Placebo control with appropriate design 
modifications1 (e.g., add-on study) 

• Dose-response control (limited cases) 

| 
NO 

                             ↓ 

  

 
 
Is there historical evidence of 
sensitivity to drug effects for an 
appropriately designed and 
conducted trial (see section 1.5) 

 
----  NO ----→ Options 

• Placebo control (see 2.1), with design modifications1, 
if appropriate 

• Dose-response control (see 2.3) 
• Active control showing superiority to control 
• No treatment control (see 2.2), with design 

modifications, if appropriate 
• Active and placebo controls (3-arm study; see 

2.1.5.1.1) 

↓ 
YES 

  

 
 

 
-----------------------------→ Options 

• Placebo control (see 2.1), with design 
modifications, if appropriate 

• Dose-response control 
• Active control showing superiority to control 
• Active and placebo controls (3-arm study; see 

2.1.5.1.1) 
• Active control non-inferiority (see 1.5) 

1 Add-on, replacement, early escape, brief placebo period, and randomized withdrawal (see section 2.1.5.2). 
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CLINICAL INVESTIGATION OF MEDICINAL PRODUCTS 
IN THE PEDIATRIC POPULATION 

 

1. INTRODUCTION 

1.1 Objectives of the Guidance 
The number of medicinal products currently labeled for pediatric use is limited.  It is 
the goal of this guidance to encourage and facilitate timely pediatric medicinal 
product development internationally.  The guidance provides an outline of critical 
issues in pediatric drug development and approaches to the safe, efficient, and ethical 
study of medicinal products in the pediatric population. 

1.2 Background 
Other ICH documents with relevant information impacting on pediatric studies 
include: 

 E2: Clinical Safety Data Management 

 E3: Structure and Content of Clinical Study Reports 

 E4: Dose-Response Information to Support Drug Registration 

 E5: Ethnic Factors in the Acceptability of Foreign Clinical Data 

 E6: Good Clinical Practice: Consolidated Guideline 

 E8: General Considerations for Clinical Trials 

 E9: Statistical Principles for Clinical Trials 

 E10: Choice of Control Group in Clinical Trials 

 M3: Nonclinical Safety Studies for the Conduct of Human Clinical Trials for 
Pharmaceuticals 

 Q1: Stability Testing 

 Q2: Validation of Analytical Procedures 

 Q3: Impurity Testing 

1.3 Scope of the Guidance 
Specific clinical study issues addressed include: (1) considerations when initiating a 
pediatric program for a medicinal product; (2) timing of initiation of pediatric studies 
during medicinal product development; (3) types of studies (pharmacokinetic, 
pharmacokinetic/pharmacodynamic (PK/PD), efficacy, safety); (4) age categories; and 
(5) ethics of pediatric clinical investigation.  This guidance is not intended to be 
comprehensive; other ICH guidances, as well as documents from regional regulatory 
authorities and pediatric societies, provide additional detail. 

1.4 General Principles 
Pediatric patients should be given medicines that have been appropriately evaluated 
for their use.  Safe and effective pharmacotherapy in pediatric patients requires the 
timely development of information on the proper use of medicinal products in 
pediatric patients of various ages and, often, the development of pediatric 
formulations of those products. Advances in formulation chemistry and in pediatric 
study design will help facilitate the development of medicinal products for pediatric 



Clinical Investigation of Medicinal Products in the Pediatric Population 

 

2 

use. Drug development programs should usually include the pediatric patient 
population when a product is being developed for a disease or condition in adults and 
it is anticipated the product will be used in the pediatric population. Obtaining 
knowledge of the effects of medicinal products in pediatric patients is an important 
goal. However, this should be done without compromising the well-being of pediatric 
patients participating in clinical studies. This responsibility is shared by companies, 
regulatory authorities, health professionals, and society as a whole.  

2. GUIDANCE 

2.1 Issues When Initiating a Pediatric Medicinal Product Development 
Program 

Data on the appropriate use of medicinal products in the pediatric population should 
be generated unless the use of a specific medicinal product in pediatric patients is 
clearly inappropriate. The timing of initiation of clinical studies in relation to studies 
conducted in adults, which may be influenced by regional public health and medical 
needs, is discussed in section 2.3.  Justification for the timing and the approach to the 
clinical program needs to be clearly addressed with regulatory authorities at an early 
stage and then periodically during the medicinal product development process. The 
pediatric development program should not delay completion of adult studies and 
availability of a medicinal product for adults. 

The decision to proceed with a pediatric development program for a medicinal 
product, and the nature of that program, involve consideration of many factors, 
including: 

 The prevalence of the condition to be treated in the pediatric population 

 The seriousness of the condition to be treated 

 The availability and suitability of alternative treatments for the condition in the 
pediatric population, including the efficacy and the adverse event profile 
(including any unique pediatric safety issues) of those treatments 

 Whether the medicinal product is novel or one of a class of compounds with known 
properties 

 Whether there are unique pediatric indications for the medicinal product 

 The need for the development of pediatric-specific endpoints 

 The age ranges of pediatric patients likely to be treated with the medicinal 
product 

 Unique pediatric (developmental) safety concerns with the medicinal product, 
including any nonclinical safety issues 

 Potential need for pediatric formulation development 

Of these factors, the most important is the presence of a serious or life-threatening 
disease for which the medicinal product represents a potentially important advance in 
therapy.  This situation suggests relatively urgent and early initiation of pediatric 
studies. 

Information from nonclinical safety studies to support a pediatric clinical program is 
discussed in ICH M3, section 11.  It should be noted that the most relevant safety 
data for pediatric studies ordinarily come from adult human exposure. Repeated dose 
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toxicity studies, reproduction toxicity studies and genotoxicity tests would generally 
be available.  The need for juvenile animal studies should be considered on a case-by-
case basis and be based on developmental toxicology concerns. 

2.2 Pediatric Formulations 
There is a need for pediatric formulations that permit accurate dosing and enhance 
patient compliance.  For oral administration, different types of formulations, flavors 
and colors may be more acceptable in one region than another.  Several formulations, 
such as liquids, suspensions, and chewable tablets, may be needed or desirable for 
pediatric patients of different ages.  Different drug concentrations in these various 
formulations may also be needed.  Consideration should also be given to the 
development of alternative delivery systems. 

For injectable formulations, appropriate drug concentrations should be developed to 
allow accurate and safe administration of the dose.  For medicinal products supplied 
as single-use vials, consideration should be given to dose-appropriate single-dose 
packaging.  

The toxicity of some excipients may vary across pediatric age groups and between 
pediatric and adult populations, e.g., benzyl alcohol is toxic in the preterm newborn.  
Depending on the active substance and excipients, appropriate use of the medicinal 
product in the newborn may require a new formulation or appropriate information 
about dilution of an existing formulation.  International harmonization on the 
acceptability of formulation excipients and of validation procedures would help ensure 
that appropriate formulations are available for the pediatric population everywhere.  

2.3 Timing of Studies 
During clinical development, the timing of pediatric studies  will depend on the 
medicinal product, the type of disease being treated, safety considerations, and the 
efficacy and safety of alternative treatments.  Since development of pediatric 
formulations can be difficult and time consuming, it is important to consider the 
development of these formulations early in medicinal product development. 

2.3.1 Medicinal Products for Diseases Predominantly or Exclusively 
Affecting Pediatric Patients 

In this case, the entire development program will be conducted in the pediatric 
population except for initial safety and tolerability data, which will usually be 
obtained in adults.  Some products may reasonably be studied only in the pediatric 
population even in the initial phases, e.g., when studies in adults would yield little 
useful information or expose them to inappropriate risk.  Examples include surfactant 
for respiratory distress syndrome in preterm infants and therapies targeted at 
metabolic or genetic diseases unique to the pediatric population. 
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2.3.2 Medicinal Products Intended to Treat Serious or Life-Threatening 
Diseases, Occurring in Both Adults and Pediatric Patients, for Which 
There Are Currently No or Limited Therapeutic Options 

The presence of a serious or life-threatening disease for which the product represents 
a potentially important advance in therapy suggests the need for relatively urgent 
and early initiation of pediatric studies.  In this case, medicinal product development 
should begin early in the pediatric population, following assessment of initial safety 
data and reasonable evidence of potential benefit.  Pediatric study results should be 
part of the marketing application database.  In circumstances where this has not been 
possible, lack of data should be justified in detail. 

2.3.3 Medicinal Products Intended to Treat Other Diseases and Conditions  
In this case, although the medicinal product will be used in pediatric patients, there is 
less urgency than in the previous cases and studies would usually begin at later 
phases of clinical development or, if a safety concern exists, even after substantial 
postmarketing experience in adults.  Companies should have a clear plan for pediatric 
studies and reasons for their timing.  Testing of these medicinal products in the 
pediatric population would usually not begin until Phase 2 or 3.  In most cases, only 
limited pediatric data would be available at the time of submission of the application, 
but more would be expected after marketing. The development of many new chemical 
entities is discontinued during or following Phase 1 and 2 studies in adults for lack of 
efficacy or an unacceptable side effect profile.  Therefore, very early initiation of 
testing in pediatric patients might needlessly expose these patients to a compound 
that will be of no benefit.  Even for a nonserious disease, if the medicinal product 
represents a major therapeutic advance for the pediatric population, studies should 
begin early in development, and the submission of pediatric data would be expected in 
the application.  Lack of data should be justified in detail. Thus, it is important to 
carefully weigh benefit/risk and therapeutic need in deciding when to start pediatric 
studies. 

2.4 Types of Studies 
The principles outlined in ICH E4, E5, E6, and E10 apply to pediatric studies.  
Several pediatric-specific issues are worth noting.  When a medicinal product is 
studied in pediatric patients in one region, the intrinsic (e.g., pharmacogenetic) and 
extrinsic (e.g., diet) factors1 that could impact on the extrapolation of data to other 
regions should be considered. 

When a medicinal product is to be used in the pediatric population for the same 
indication(s) as those studied and approved in adults, the disease process is similar in 
adults and pediatric patients, and the outcome of therapy is likely to be comparable, 
extrapolation from adult efficacy data may be appropriate.  In such cases, 
pharmacokinetic studies in all the age ranges of pediatric patients likely to receive the 
medicinal product, together with safety studies, may provide adequate information for 
use by allowing selection of pediatric doses that will produce blood levels similar to 

                                                 
1 In the ICH E5 guideline on Ethnic Factors in the Acceptance of Foreign Data, factors which 
may result in different drug responses to a drug in different populations are categorized as 
intrinsic ethnic factors or extrinsic ethnic factors. In this document, these categories are 
referred to as intrinsic factors and extrinsic factors, respectively. 
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those observed in adults.  If this approach is taken, adult pharmacokinetic data 
should be available to plan the pediatric studies.  

When a medicinal product is to be used in younger pediatric patients for the same 
indication(s) as those studied in older pediatric patients, the disease process is 
similar, and the outcome of therapy is likely to be comparable, extrapolation of 
efficacy from older to younger pediatric patients may be possible. In such cases, 
pharmacokinetic studies in the relevant age groups of pediatric patients likely to 
receive the medicinal product, together with safety studies, may be sufficient to 
provide adequate information for pediatric use.  

An approach based on pharmacokinetics is likely to be insufficient for medicinal 
products where blood levels are known or expected not to correspond with efficacy or 
where there is concern that the concentration-response relationship may differ 
between the adult and pediatric populations.  In such cases, studies of the clinical or 
the pharmacological effect of the medicinal product would usually be expected.   

Where the comparability of the disease course or outcome of therapy in pediatric 
patients is expected to be similar to adults, but the appropriate blood levels are not 
clear, it may be possible to use measurements of a pharmacodynamic effect related to 
clinical effectiveness to confirm the expectations of effectiveness and to define the 
dose and concentration needed to attain that pharmacodynamic effect.  Such studies 
could provide increased confidence that achieving a given exposure to the medicinal 
product in pediatric patients would result in the desired therapeutic outcomes.  Thus, 
a PK/PD approach combined with safety and other relevant studies could avoid the 
need for clinical efficacy studies.  

In other situations where a pharmacokinetic approach is not applicable, such as for 
topically active products, extrapolation of efficacy from one patient population to 
another may be based on studies that include pharmacodynamic endpoints and/or 
appropriate alternative assessments.  Local tolerability studies may be needed.  It 
may be important to determine blood levels and systemic effects to assess safety.  

When novel indications are being sought for the medicinal product in pediatric 
patients, or when the disease course and outcome of therapy are likely to be different 
in adults and pediatric patients, clinical efficacy studies in the pediatric population 
would be needed. 

2.4.1 Pharmacokinetics 
Pharmacokinetic studies generally should be performed to support formulation 
development and determine pharmacokinetic parameters in different age groups to 
support dosing recommendations. Relative bioavailability comparisons of pediatric 
formulations with the adult oral formulation typically should be done in adults.  
Definitive pharmacokinetic studies for dose selection across the age ranges of 
pediatric patients in whom the medicinal product is likely to be used should be 
conducted in the pediatric population.  

Pharmacokinetic studies in the pediatric population are generally conducted in 
patients with the disease.  This may lead to higher intersubject variability than 
studies in normal volunteers, but the data better reflect clinical use.  

For medicinal products that exhibit linear pharmacokinetics in adults, single-dose 
pharmacokinetic studies in the pediatric population may provide sufficient 
information for dosage selection.  This can be corroborated, if indicated, by sparse 
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sampling in multidose clinical studies.  Any nonlinearity in absorption, distribution, 
and elimination in adults and any difference in duration of effect between single and 
repeated dosing in adults would suggest the need for steady state studies in the 
pediatric population.  All these approaches are facilitated by knowledge of adult 
pharmacokinetic parameters.  Knowing the pathways of clearance (renal and 
metabolic) of the medicinal product and understanding the age-related changes of 
those processes will often be helpful in planning pediatric studies. 

Dosing recommendations for most medicinal products used in the pediatric population 
are usually based on milligram (mg)/kilogram (kg) body weight up to a maximum 
adult dose.  While dosing based on mg/square meter body surface area might be 
preferred, clinical experience indicates that errors in measuring height or length 
(particularly in smaller children and infants) and calculation errors of body surface 
area from weight and height are common.  For some medications (e.g., medications 
with a narrow therapeutic index, such as those used in oncology), surface-area-guided 
dosing may be necessary, but extra care should be taken to ensure proper dose 
calculation. 

Practical considerations to facilitate pharmacokinetic studies 

The volume of blood withdrawn should be minimized in pediatric studies.  Blood 
volumes should be justified in protocols. Institutional Review Boards/Independent 
Ethics Committees (IRB’s/IEC’s) review and may define the maximum amount of 
blood (usually on a milliliters (mL)/kg or percentage of total blood volume basis) that 
may be taken for investigational purposes.  Several approaches can be used to 
minimize the amount of blood drawn and/or the number of venipunctures. 

 Use of sensitive assays for parent drugs and metabolites to decrease the volume of 
blood required per sample 

 Use of laboratories experienced in handling small volumes of blood for 
pharmacokinetic analyses and for laboratory safety studies (blood counts, clinical 
chemistry) 

 Collection of routine, clinical blood samples wherever possible at the same time as 
samples are obtained for pharmacokinetic analysis 

 The use of indwelling catheters, etc., to minimize distress as discussed in section 
2.6.5. 

 Use of population pharmacokinetics and sparse sampling based on optimal 
sampling theory to minimize the number of samples obtained from each patient. 
Techniques include: 

 Sparse sampling approaches where each patient contributes as few as 2 to 4 
observations at predetermined times to an overall “population area-under-the-
curve” 

 Population pharmacokinetic analysis using the most useful sampling time 
points derived from modeling of adult data  

2.4.2 Efficacy 
The principles in study design, statistical considerations and choice of control groups 
detailed in ICH E6, E9, and E10 generally apply to pediatric efficacy studies.  There 
are, however, certain features unique to pediatric studies.  The potential for 
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extrapolation of efficacy from studies in adults to pediatric patients or from older to 
younger pediatric patients is discussed in section 2.4.  Where efficacy studies are 
needed, it may be necessary to develop, validate, and employ different endpoints for 
specific age and developmental subgroups.  Measurement of subjective symptoms 
such as pain requires different assessment instruments for patients of different ages. 
In pediatric patients with chronic diseases, the response to a medicinal product may 
vary among patients not only because of the duration of the disease and its chronic 
effects but also because of the developmental stage of the patient. Many diseases in 
the preterm and term newborn infant are unique or have unique manifestations 
precluding extrapolation of efficacy from older pediatric patients and call for novel 
methods of outcome assessment. 

2.4.3 Safety 
ICH guidances on E2 topics and ICH E6, which describe adverse event reporting, 
apply to pediatric studies.  Age-appropriate, normal laboratory values and clinical 
measurements should be used in adverse event reporting. Unintended exposures to 
medicinal products (accidental ingestions, etc.) may provide the opportunity to obtain 
safety and pharmacokinetic information and to maximize understanding of dose-
related side effects.  

Medicinal products may affect physical and cognitive growth and development, and 
the adverse event profile may differ in pediatric patients.  Because developing 
systems may respond differently from matured adult organs, some adverse events and 
drug interactions that occur in pediatric patients may not be identified in adult 
studies.  In addition, the dynamic processes of growth and development may not 
manifest an adverse event acutely, but at a later stage of growth and maturation.  
Long-term studies or surveillance data, either while patients are on chronic therapy 
or during the posttherapy period, may be needed to determine possible effects on 
skeletal, behavioral, cognitive, sexual, and immune maturation and development.  

2.4.4 Postmarketing Information 
Normally the pediatric database is limited at the time of approval. Therefore, 
postmarketing surveillance is particularly important.  In some cases, long-term 
follow-up studies may be important to determine effects of certain medications on 
growth and development of pediatric patients.  Postmarketing surveillance and/or 
long-term follow-up studies may provide safety and/or efficacy information for 
subgroups within the pediatric population or additional information for the entire 
pediatric population.  

2.5 Age Classification of Pediatric Patients 
Any classification of the pediatric population into age categories is to some extent 
arbitrary, but a classification such as the one below provides a basis for thinking 
about study design in pediatric patients.  Decisions on how to stratify studies and 
data by age need to take into consideration developmental biology and pharmacology.  
Thus, a flexible approach is necessary to ensure that studies reflect current 
knowledge of pediatric pharmacology.  The identification of which ages to study 
should be medicinal product-specific and justified. 

If the clearance pathways of a medicinal product are well established and the 
ontogeny of the pathways understood, age categories for pharmacokinetic evaluation 
might be chosen based on any “break point” where clearance is likely to change 
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significantly.  Sometimes, it may be more appropriate to collect data over broad age 
ranges and examine the effect of age as a continuous covariant.  For efficacy, different 
endpoints may be established for pediatric patients of different ages, and the age 
groups might not correspond to the categories presented below.  Dividing the pediatric 
population into many age groups might needlessly increase the number of patients 
required.  In longer term studies, pediatric patients may move from one age category 
to another; the study design and statistical plans should prospectively take into 
account changing numbers of patients within a given age category. 

The following is one possible categorization. There is, however, considerable overlap 
in developmental (e.g., physical, cognitive, and psychosocial) issues across the age 
categories.  Ages are defined in completed days, months, or years.  

 Preterm newborn infants  

 Term newborn infants (0 to 27 days) 

 Infants and toddlers (28 days to 23 months) 

 Children (2 to 11 years) 

 Adolescents (12 to 16-18 years (dependent on region)) 

2.5.1 Preterm Newborn Infants 
The study of medicinal products in preterm newborn infants presents special 
challenges because of the unique pathophysiology and responses to therapy in this 
population.  The complexity of and ethical considerations involved in studying 
preterm newborn infants suggest the need for careful protocol development with 
expert input from neonatologists and neonatal pharmacologists.  Only rarely will it be 
possible to extrapolate efficacy from studies in adults or even in older pediatric 
patients to the preterm newborn infant.   

The category of preterm newborn infants is not a homogeneous group of patients.  A 
25-week gestation, 500-gram (g) newborn is very different from a 30-week gestation 
newborn weighing 1,500 g.  A distinction should also be made for low-birth-weight 
babies as to whether they are immature or growth retarded. Important features that 
should be considered for these patients include:  (1) gestational age at birth and age 
after birth (adjusted age); (2) immaturity of renal and hepatic clearance mechanisms; 
(3) protein binding and displacement issues (particularly bilirubin); (4) penetration of 
medicinal products into the central nervous system (CNS); (5) unique neonatal 
disease states (e.g., respiratory distress syndrome of the newborn, patent ductus 
arteriosus, primary pulmonary hypertension); (6) unique susceptibilities of the 
preterm newborn (e.g., necrotizing enterocolitis, intraventricular hemorrhage, 
retinopathy of prematurity); (7) rapid and variable maturation of all physiologic and 
pharmacologic processes leading to different dosing regimens with chronic exposure; 
and (8) transdermal absorption of medicinal products and other chemicals.  Study 
design issues that should be considered include: (1) weight and age (gestational and 
postnatal) stratification; (2) small blood volumes (a 500-g infant has 40 mL of blood); 
(3) small numbers of patients at a given center and differences in care among centers; 
and (4) difficulties in assessing outcomes.   
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2.5.2 Term newborn infants (0 to 27 days) 
While term newborn infants are developmentally more mature than preterm newborn 
infants, many of the physiologic and pharmacologic principles discussed above also 
apply to term infants.  Volumes of distribution of medicinal products may be different 
from those in older pediatric patients because of different body water and fat content 
and high body-surface-area-to-weight ratio.  The blood-brain barrier is still not fully 
mature and medicinal products and endogenous substances (e.g., bilirubin) may gain 
access to the CNS with resultant toxicity.  Oral absorption of medicinal products may 
be less predictable than in older pediatric patients.  Hepatic and renal clearance 
mechanisms are immature and rapidly changing; doses may need to be adjusted over 
the first weeks of life.  Many examples of increased susceptibility to toxic effects of 
medicinal products result from limited clearance in these patients (e.g., 
chloramphenicol grey baby syndrome).  On the other hand, term newborn infants may 
be less susceptible to some types of adverse effects (e.g., aminoglycoside 
nephrotoxicity) than are patients in older age groups. 

2.5.3 Infants and toddlers (28 days to 23 months) 
This is a period of rapid CNS maturation, immune system development and total body 
growth.  Oral absorption becomes more reliable.  Hepatic and renal clearance 
pathways continue to mature rapidly. By 1 to 2 years of age, clearance of many drugs 
on a mg/kg basis may exceed adult values.  The developmental pattern of maturation 
is dependent on specific pathways of clearance.  There is often considerable inter-
individual variability in maturation. 

2.5.4 Children (2 to 11 years) 
Most pathways of drug clearance (hepatic and renal) are mature, with clearance often 
exceeding adult values.  Changes in clearance of a drug may be dependent on 
maturation of specific metabolic pathways.   

Specific strategies should be addressed in protocols to ascertain any effects of the 
medicinal product on growth and development.  Children achieve several important 
milestones of psychomotor development that could be adversely affected by CNS-
active drugs.  Entry into school and increased cognitive and motor skills may affect a 
child’s ability to participate in some types of efficacy studies. Factors useful in 
measuring the effects of a medicinal product on children include skeletal growth, 
weight gain, school attendance, and school performance.  Recruitment of patients 
should ensure adequate representation across the age range in this category, as it is 
important to ensure a sufficient number of younger patients for evaluation. 
Stratification by age within this category is often unnecessary, but it may be 
appropriate to stratify patients based on pharmacokinetic and/or efficacy endpoint 
considerations. 

The onset of puberty is highly variable and occurs earlier in girls, in whom normal 
onset of puberty may occur as early as 9 years of age.  Puberty can affect the apparent 
activity of enzymes that metabolize drugs, and dose requirements for some medicinal 
products on a mg/kg basis may decrease dramatically (e.g., theophylline).  In some 
cases, it may be appropriate to specifically assess the effect of puberty on a medicinal 
product by studying pre- and postpubertal pediatric patients.  In other cases, it may 
be appropriate to record Tanner stages of pubertal development or obtain biological 
markers of puberty and examine data for any potential influence of pubertal changes.   
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2.5.5 Adolescents (12 to 16-18 years (dependent on region)) 
This is a period of sexual maturation; medicinal products may interfere with the 
actions of sex hormones and impede development. In certain studies, pregnancy 
testing and review of sexual activity and contraceptive use may be appropriate.   

This is also a period of rapid growth and continued neurocognitive development.  
Medicinal products and illnesses that delay or accelerate the onset of puberty can 
have a profound effect on the pubertal growth spurt and, by changing the pattern of 
growth, may affect final height. Evolving cognitive and emotional changes could 
potentially influence the outcome of clinical studies.    

Many diseases are also influenced by the hormonal changes around puberty (e.g., 
increases in insulin resistance in diabetes mellitus, recurrence of seizures around 
menarche, changes in the frequency and severity of migraine attacks and asthma 
exacerbations).  Hormonal changes may thus influence the results of clinical studies.   

Within this age group, adolescents are assuming responsibility for their own health 
and medication.  Noncompliance is a special problem, particularly when medicinal 
products (for example, steroids) affect appearance.  In clinical studies compliance 
checks are important.  Recreational use of unprescribed drugs, alcohol and tobacco 
should be specifically considered.  

The upper age limit varies among regions.  It may be possible to include older 
adolescents in adult studies, although issues of compliance may present problems.  
Given some of the unique challenges of adolescence, it may be appropriate to consider 
studying adolescent patients (whether they are to be included in adult or separate 
protocols) in centers knowledgeable and skilled in the care of this special population. 

2.6 Ethical Issues in Pediatric Studies 
The pediatric population represents a vulnerable subgroup. Therefore, special 
measures are needed to protect the rights of pediatric study participants and to shield 
them from undue risk.  The purpose of this section is to provide a framework to 
ensure that pediatric studies are conducted ethically. 

To be of benefit to those participating in a clinical study, as well as to the rest of the 
pediatric population, a clinical study must be properly designed to ensure the quality 
and interpretability of the data obtained.  In addition, participants in clinical studies 
are expected to benefit from the clinical study except under the special circumstances 
discussed in ICH E6, section 4.8.14.   

2.6.1 Institutional Review Board/Independent Ethics Committee (IRB/IEC) 
The roles and responsibilities of IRB’s/IEC’s as detailed in ICH E6 are critical to the 
protection of study participants. When protocols involving the pediatric population are 
reviewed, there should be IRB/IEC members or experts consulted by the IRB/IEC who 
are knowledgeable in pediatric ethical, clinical, and psychosocial issues.  

2.6.2 Recruitment 
Recruitment of study participants should occur in a manner free from inappropriate 
inducements either to the parent(s)/legal guardian or the study participant. 
Reimbursement and subsistence costs may be covered in the context of a pediatric 
clinical study. Any compensation should be reviewed by the IRB/IEC. 
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When studies are conducted in the pediatric population, an attempt should be made to 
include individuals representing the demographics of the region and the disease being 
studied, unless there is a valid reason for restricting enrollment. 

2.6.3 Consent and Assent 
As a rule, a pediatric subject is legally unable to provide informed consent. Therefore 
pediatric study participants are dependent on their parent(s)/legal guardian to 
assume responsibility for their participation in clinical studies. Fully informed 
consent should be obtained from the legal guardian in accordance with regional laws 
or regulations.  All participants should be informed to the fullest extent possible about 
the study in language and terms they are able to understand.  Where appropriate, 
participants should assent to enroll in a study (age of assent to be determined by 
IRB's/IEC's or be consistent with local legal requirements).  Participants of 
appropriate intellectual maturity should personally sign and date either a separately 
designed, written assent form or the written informed consent.  In all cases, 
participants should be made aware of their rights to decline to participate or to 
withdraw from the study at any time. Attention should be paid to signs of undue 
distress in patients who are unable to clearly articulate their distress. Although a 
participant’s wish to withdraw from a study must be respected, there may be 
circumstances in therapeutic studies for serious or life-threatening diseases in which, 
in the opinion of the investigator and parent(s)/legal guardian, the welfare of a 
pediatric patient would be jeopardized by his or her failing to participate in the study.  
In this situation, continued parental (legal guardian) consent should be sufficient to 
allow participation in the study. Emancipated or mature minors (defined by local 
laws) may be capable of giving autonomous consent. 

Information that can be obtained in a less vulnerable, consenting population should 
not be obtained in a more vulnerable population or one in which the patients are 
unable to provide individual consent.  Studies in handicapped or institutionalized 
pediatric populations should be limited to diseases or conditions found principally or 
exclusively in these populations, or situations in which the disease or condition in 
these pediatric patients would be expected to alter the disposition or 
pharmacodynamic effects of a medicinal product.   

2.6.4 Minimizing Risk 
However important a study may be to prove or disprove the value of a treatment, 
participants may suffer injury as a result of inclusion in the study, even if the whole 
community benefits.  Every effort should be made to anticipate and reduce known 
hazards. Investigators should be fully aware before the start of a clinical study of all 
relevant preclinical and clinical toxicity of the medicinal product.  To minimize risk in 
pediatric clinical studies, those conducting the study should be properly trained and 
experienced in studying the pediatric population, including the evaluation and 
management of potential pediatric adverse events. 

In designing studies, every attempt should be made to minimize the number of 
participants and of procedures, consistent with good study design.  Mechanisms 
should be in place to ensure that a study can be rapidly terminated should an 
unexpected hazard be noted.  

2.6.5 Minimizing Distress 
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Repeated invasive procedures may be painful or frightening.  Discomfort can be 
minimized if studies are designed and conducted by investigators experienced in the 
treatment of pediatric patients.   

Protocols and investigations should be designed specifically for the pediatric 
population (not simply re-worked from adult protocols) and approved by an IRB/IEC 
as described in section 2.6.1. 

Practical considerations to ensure that participants’ experiences in clinical studies are 
positive and to minimize discomfort and distress include the following: 

 Personnel knowledgeable and skilled in dealing with the pediatric population and 
its age-appropriate needs, including skill in performing pediatric procedures 

 A physical setting with furniture, play equipment, activities, and food appropriate 
for age 

 The conduct of studies in a familiar environment such as the hospital or clinic 
where participants normally receive their care 

 Approaches to minimize discomfort of procedures, such as: 

 Topical anesthesia to place IV catheters 

 Indwelling catheters rather than repeated venipunctures for blood sampling  

 Collection of some protocol-specified blood samples when routine clinical 
samples are obtained 

IRB’s/IEC’s should consider how many venipunctures are acceptable in an attempt to 
obtain blood samples for a protocol and ensure a clear understanding of procedures if 
an indwelling catheter fails to function over time.  The participant’s right to refuse 
further investigational procedures must be respected except as noted in section 2.6.3. 
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PRINCIPLES FOR CLINICAL EVALUATION OF  
NEW ANTIHYPERTENSIVE DRUGS 

 

INTRODUCTION 
This document provides general principles for the clinical evaluation of new anti-
hypertensive drugs. It describes core principles for the evaluation of 
antihypertensives that are accepted in the three ICH regions, but some region-specific 
differences remain. These differences may be harmonized in future, but it is 
important at present to refer to existing regional guidelines and to discuss the specific 
requirements with regional regulatory authorities, if required. This document should 
be considered together with a number of pertinent ICH guidelines: 

 

E1  : The Extent of Population Exposure to Assess Clinical Safety. 

E3  : Structure and Content of Clinical Study Reports. 

E4  : Dose-Response Information to Support Drug Registration. 

E5  : Ethnic Factors in Acceptability of Foreign Clinical Data. 

E6  : Guideline for Good Clinical Practice. 

E7  : Studies in Support of Special Populations : Geriatrics. 

E8  : General Considerations for Clinical Trials. 

E9  : Statistical Principles for Clinical Trials. 

E10 : Choice of Control Group in Clinical Trials.    

E11 : Clinical Investigation of Medicinal Products in the Pediatric Population. 

 

There are, in addition, existing regional guidelines or draft guidelines. 

CPMP: Note for Guidance on Clinical Investigation of Medical Products in the 
Treatment of  Hypertension.  

FDA: Proposed Guidelines for the Clinical Evaluation of Antihypertensive Drugs.  

MHW: Guideline for the Clinical Evaluation of Antihypertensive Agents.  

 

1. GENERAL PRINCIPLES FOR THE ASSESSMENT OF EFFICACY 
The primary basis of assessment of efficacy of antihypertensive drugs is the effect of 
the drug on systolic and diastolic blood pressures.  In the past the primary endpoint of 
most studies was diastolic blood pressure.  Although all drugs to date have reduced 
both systolic and diastolic blood pressures, the recognition of isolated or predominant 
systolic hypertension as a significant and remediable risk factor demands explicit 
evaluation of the effect of a drug on systolic blood pressure.  Many clinical trials of 
many interventions (including low and high dose diuretics, reserpine, and beta-
blockers, usually as part of combination therapy) have shown consistent beneficial 
effects on long-term mortality and morbidity, most clearly on stroke and less 
consistently on cardiovascular events.  Whether some drugs or combinations have 
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better effects than others on overall outcomes or on particular outcomes is not yet 
known.  

Formal mortality and morbidity outcome studies are not ordinarily required for 
approval of antihypertensive drugs and the kind of active control mortality and 
morbidity studies that would be convincing is not well defined.  Results of a large 
number of on-going outcome studies could affect this policy and modify requirements.  
It should be noted that, even if an antihypertensive effect has been proven, a 
significant concern about a detrimental effect on mortality and/or cardiovascular 
morbidity might lead to a need for outcome studies.  

2. STUDY POPULATION 
The patient population studied with a new antihypertensive should include a broad 
range of patients with essential hypertension.  Most patients will be in the mild to 
moderate range.  Studies of patients with both diastolic and systolic hypertension are 
expected. More severe hypertension should also be studied.  Patients with relevant 
concomitant illness (such as diabetes mellitus and coronary heart disease) should be 
included unless the drugs they need would interfere with the study; e.g., for patients 
with heart failure standard treatment requires use of one to several agents affecting 
blood pressure that could have pharmacologic actions similar to the study drug. 

In general, patients with target organ damage secondary to hypertension should not 
be included in placebo-controlled trials of more than very brief duration,  although 
such patients can be included in active controlled trials.  Patients from relevant 
demographic subsets should be studied, including both men and women, racial/ethnic 
groups pertinent to the region, and both young and older patients.  The very old or 
"fragile elderly," i.e., patients >75 years old, should be included.  In general, all 
population subsets should be included in the same studies, rather than conducting 
studies in subgroups.  This facilitates comparisons across subsets in the same 
environment.  An exception would be severity subgroups, where study designs could 
be different for different severities.  Patients with secondary hypertension, isolated 
systolic hypertension, and hypertension during pregnancy, and children with 
hypertension should be studied separately, if specific indications for use in those 
populations are being sought. 

3. ASSESSMENT OF ANTIHYPERTENSIVE EFFECT 

3.1. Studies to Assess Antihypertensive Effect 
The primary endpoint of studies to assess antihypertensive effect is the absolute 
change at the end of the dosing interval (trough) from drug-free baseline blood 
pressure compared to the change in the control group.  As a secondary endpoint 
effects can also be assessed with respect to pre-defined response criteria. In general, 
the effect on blood pressure at the end of the study is the primary endpoint, but the 
time course of the onset of the effect is also of interest; this can be defined by 
examining trough response each week or every two weeks in some studies.  The effect 
on blood pressure and the relationship of the response to dose should be characterized 
in short-term studies (4-12 weeks), whose short duration allows for use of a placebo 
control.  Long-term (six months or more) studies should also be carried out to 
demonstrate maintenance of efficacy and to look for withdrawal effects.  

Because blood pressure readings (except perhaps ABPM readings) are subject to 
systematic error (bias), because spontaneous changes in blood pressure can be large, 
and because the effect of active drugs is often small (diastolic blood pressure change of 
4-5 mm Hg more than placebo), studies conducted in a blinded fashion and with 



Principles for Clinical Evaluation of New Antihypertensive Drugs 

3 

placebo controls are essential (See ICH E10).  In general, short-term studies should be 
placebo-controlled.  Dose-response studies and studies using an active control drug as 
well as placebo are strongly encouraged. Controlled randomized short-term studies of 
various designs can be useful in demonstrating effectiveness, for example (See also 
Appendix): 

A) Single fixed-dose vs. placebo 

B) Optional titration (based on response) vs. placebo 

C) Forced titration vs. Placebo 

D) Fixed-dose, dose-response vs. placebo (can use forced titration to reach the 
randomly assigned fixed maintenance dose) 

E) Any of the above designs with an active control drug 

Long-term studies to show efficacy (and which are also needed for assessment of long 
term safety) would usually use active controls, preferably with a placebo-controlled 
randomized withdrawal study at the end of treatment to establish assay sensitivity 
(See ICH E10) and assess possible withdrawal effects.  Another long-term active 
control trial design that could support assay sensitivity would be one in which 
patients are initially randomized to three treatments (test drug, active control drug 
and a placebo), with the placebo only maintained for short time (e.g., one month).  A 
long-term open exposure followed by a placebo controlled randomized withdrawal 
could also show long-term efficacy.  

The effect of the drug over the duration of the dosing interval has generally been 
evaluated in recent years with ABPM studies (which can incorporate dose-response 
elements and an active control), but studies that measure blood pressure at 
approximate peak and at trough (pre-dosing) blood levels can also be used.  Specific 
requirements vary among regions. Additional information may be obtained from self 
(home) measurement of blood pressure with the help of automatic devices, but 
validation of the device used is necessary. If peak and trough blood pressure effects 
differ substantially, a more frequent dosing interval should be studied.  The 
trough/peak ratio should be evaluated.  Although strict rules (e.g., placebo-subtracted 
trough/peak at least 50%) have been suggested, interpretation of these ratios has 
generally been flexible.  The principal concern is that there needs to be an adequate 
blood pressure control late in the dose interval, without an excessive fall in blood 
pressure at peak resulting from a desire to have a long dose interval (e.g., to gain a 
once daily dosing claim for a short-acting drug). 

Conditions of blood pressure measurement should be well described and standardized 
with respect to time of day, patient position and specific measurement procedures. 

3.2. Pharmacodynamic Studies 
The pharmacodynamic properties of antihypertensive drugs should be characterized.  
Studies should be performed to evaluate such properties as hemodynamic effects, 
renal effects, and neurohumoral effects.  In general, it is useful to characterize the 
magnitude, dose-response, and time-course of these effects.  These studies should 
usually be placebo-controlled. 

3.3. Dose Response Relationship 
The dose-response (D/R) relationship for favorable (blood pressure) and unfavorable 
effects of anti-hypertensive drugs should be well-characterized through randomized 
fixed-dose, D/R studies.  In these studies, a greater number of dose groups will 
provide a better D/R assessment.  If possible, at least three doses (in addition to 
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placebo) should be used.  Although trials usually use a randomized parallel fixed-dose, 
D/R design (See ICH E4), some studies could utilize a placebo-controlled titration 
design, appropriately analyzed, to narrow the range of doses to be studied in fixed-
dose studies, and to characterize individual D/R relationships.  Either or both of these 
designs can provide evidence for anti-hypertensive efficacy.  These D/R studies (See 
ICH E4) should characterize critical parts of the D/R curve, allowing identification of 
the lowest dose with some useful effect, a dose on the steep part of the D/R curve, and 
a dose beyond which further effects are absent or small (maximum useful dose).  If 
there is a positive D/R slope, a D/R study can show effectiveness even without a 
placebo, but it may provide little information on the value of the lower doses (which 
may then need further study).  A D/R study may be uninformative if all doses show 
equal effects.  

3.4. Comparison with Standard Therapy  
The need for studies comparing the new drug with current standard therapy varies 
among regions but comparative studies are of interest in all regions.  In order to 
assess antihypertensive efficacy, these trials need to document assay sensitivity 
through a placebo arm or a terminal placebo-controlled randomized withdrawal 
phase.  For the short-term studies, a 3-arm design (test drug, active control drug, and 
placebo) may be particularly helpful as a study that not only supports efficacy but also 
makes a comparison with standard therapy.  If the effect size (vs. placebo) is 
unusually small, it can be helpful to know whether this was the result of the study 
population, or other study features (test and control drugs both have small effect vs. 
placebo), or the drug (active control drug has a larger effect than test drug compared 
to placebo).  For longer-term comparative studies, where concurrent placebo-control is 
not possible, the approaches to demonstrating assay sensitivity described in Section 
3.1 should be considered.  

4. ASSESSMENT OF SAFETY 
ICH E1 suggests that a database of about 1500 patients (300-600 for 6 months, 100 
for 1 year) is usually sufficient for chronically administered drugs, but as suggested in 
that guideline, this may be too small for the very long, very wide exposure in an 
asymptomatic population intended for antihypertensive drugs.  

In addition to the usual safety assessments, attention should be paid to excessive fall 
in blood pressure (hypotension), especially on standing (orthostatic hypotension), and 
rebound phenomena.  Depending on the particular drug and other observations, 
studies of effects on heart rhythm or cardiac conduction, coronary steal effects, effects 
on risk factors for cardiovascular disease (e.g., blood glucose, lipids), and effects on 
target organ damage are of interest. 

5. CO-ADMINISTRATION WITH OTHER ANTIHYPERTENSIVES 
As antihypertensive treatments are often used in combination, it is important to 
study the efficacy and safety of the new drug in this situation. Information on 
combination use can be obtained in formal factorial studies and in combined use in 
the course of long- and short-term clinical studies.  Specific requirements regarding 
clinical co-administration studies may vary among regions.  

Studies in patients with inadequate blood pressure control on other agents will 
provide information on the effect of the test drug when added to other agents (add on 
studies).  Studies in which additional drugs are added to the test drug to achieve an 
adequate response may also be useful. 
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6. FIXED COMBINATION PRODUCTS 
There are two approaches to the combination studies needed to obtain safety and 
efficacy data to support fixed combination products.  It is essential to consult with 
regional regulatory authorities regarding the specific data needed to support the 
specific indications.  

6.1. Factorial Study 
In a factorial study, placebo, and one or more doses of the test drug T and another 
drug D are studied alone and in the combination in a short-term randomized 
controlled trial.  Such a trial can be used to show that the combination has a greater 
effect than either drug alone.   Most informative for identifying the appropriate 
dosages for a fixed combination is a factorial D/R study in which several doses of each 
drug, e.g., a test drug T and another drug D, and their combinations are compared, as 
shown below. 

 

Placebo T1 T2 T3 

D1 T1D1 T2D1 T3D1 

D2 T1D2 T2D2 T3D2 

D3 T1D3 T2D3 T3D3 

 

This design reveals D/R relationships for the test drug and other drug alone and in 
combination with each dose of the other treatment and may support one or more fixed 
combinations.  These studies reveal "response surface" relationships that use data 
from all groups.  It may be necessary to study separately the low doses and low dose 
combinations to establish their specific usefulness. 

6.2. Studies in Non-responders to Each Drug 
The safety and efficacy of combinations can also be assessed by examining the effect of 
the combination in patients failing to respond to both of the single drugs, e.g., 
diastolic blood pressure > 90 mmHg on that component.  In some cases, regional 
authorities only require trials in patients failing to respond to one of the components.  
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APPENDIX 

SHORT-TERM STUDY DESIGNS    (T: Test Drug    P: Placebo) 

 

A.  Single fixed-dose vs. placebo 

 Group  A                   T  4mg                            

 Group  B                    P                                

 

B.  Optional titration (based on response) vs. Placebo 

                                                                T (8mg) 

    Group  A           T (4mg) 

                           T 2mg 

    Group  B           P              P                   P                            

 

(  ):If needed to reach goal 

 

C.  Forced titration vs. Placebo 

    Group  A       T 2mg       T 4mg          T 8mg                  

    Group  B           P             P                 P                      

 

 

D. Fixed-dose, dose-response vs. placebo (can use forced titration to reach the 
randomly assigned fixed maintenance dose) 

Group  A               T 2mg                                      

 Group  B               T 4mg                                      

 Group  C               T 8mg                                      

 Group  D               P                                         

or 

 Group  A       T 2mg     T 2mg       T 2mg                  

 Group  B       T 2mg     T 4mg       T 4mg                  

 Group  C       T 2mg     T 4mg       T 8mg                  

 Group  D         P             P               P                        

 

E.  Any of the above designs with an active control drug  
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THE CLINICAL EVALUATION OF QT/QTC INTERVAL PROLONGATION 

AND PROARRHYTHMIC POTENTIAL FOR NON-ANTIARRHYTHMIC 

DRUGS 
 

1. INTRODUCTION 

1.1 Background 
An undesirable property of some non-antiarrhythmic drugs is their ability to delay 
cardiac repolarization, an effect that can be measured as prolongation of the QT 
interval on the surface electrocardiogram (ECG).  The QT interval represents the 
duration of ventricular depolarization and subsequent repolarization, and is measured 
from the beginning of the QRS complex to the end of the T wave.  A delay in cardiac 
repolarization creates an electrophysiological environment that favors the 
development of cardiac arrhythmias, most clearly torsade de pointes (TdP), but 
possibly other ventricular tachyarrhythmias as well.  TdP is a polymorphic 
ventricular tachyarrhythmia that appears on the ECG as continuous twisting of the 
vector of the QRS complex around the isoelectric baseline.  A feature of TdP is 
pronounced prolongation of the QT interval in the supraventricular beat preceding the 
arrhythmia.  TdP can degenerate into ventricular fibrillation, leading to sudden 
death.  

While the degree of QT prolongation is recognized as an imperfect biomarker for 
proarrhythmic risk, in general there is a qualitative relationship between QT 
prolongation and the risk of TdP, especially for drugs that cause substantial 
prolongation of the QT interval.  Because of its inverse relationship to heart rate, the 
measured QT interval is routinely corrected by means of various formulae to a less 
heart rate dependent value known as the QTc interval.  It is not clear, however, 
whether arrhythmia development is more closely related to an increase in the 
absolute QT interval or QTc.  Most drugs that have caused TdP clearly increase both 
the absolute QT and the QTc (hereafter called QT/QTc).  Documented cases of TdP 
(fatal and non-fatal) associated with the use of a drug have resulted in the withdrawal 
from the market of several drugs and relegation of other drugs to second-line status.  
Because prolongation of the QT/QTc interval is the ECG finding associated with the 
increased susceptibility to these arrhythmias, an adequate pre-marketing 
investigation of the safety of a new pharmaceutical agent should include rigorous 
characterization of its effects on the QT/QTc interval. 

1.2 Objectives 
This document provides recommendations to sponsors concerning the design, conduct, 
analysis, and interpretation of clinical studies to assess the potential of a drug to 
delay cardiac repolarization.  This assessment should include testing the effects of 
new agents on the QT/QTc interval as well as the collection of cardiovascular adverse 
events.  The investigational approach used for a particular drug should be 
individualized, depending on the pharmacodynamic, pharmacokinetic, and safety 
characteristics of the product, as well as on its proposed clinical use.   

The assessment of the effects of drugs on cardiac repolarization is the subject of active 
investigation.  When additional data (non-clinical and clinical) are accumulated in the 
future, this document may be reevaluated and revised.  
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1.3 Scope 
The recommendations contained in this document are generally applicable to new 
drugs having systemic bioavailability, but may not apply to products with highly 
localized distribution and those administered topically and not absorbed.  The focus is 
on agents being developed for uses other than the control of arrhythmias, as 
antiarrhythmic drugs can prolong the QT/QTc interval as a part of their mechanism of 
clinical efficacy.  While this document is concerned primarily with the development of 
novel agents, the recommendations might also be applicable to approved drugs when a 
new dose or route of administration is being developed that results in significantly 
higher exposure (i.e., Cmax or AUC).  Additional ECG data might also be considered 
appropriate if a new indication or patient population were being pursued.  The 
evaluation of the effect of a drug on the QT interval would also be considered 
important if the drug or members of its chemical or pharmacological class have been 
associated with QT/QTc interval prolongation, TdP, or sudden cardiac death during 
post-marketing surveillance.  

2. CLINICAL TRIALS  

2.1 Overall Approaches to Evaluating Drug Effects on QT/QTc Interval 
Drugs are expected to receive a clinical electrocardiographic evaluation, beginning 
early in clinical development, typically including a single trial dedicated to evaluating 
their effect on cardiac repolarization (‘thorough QT/QTc study’).  Factors that could 
reduce the need for such a study include the inability to conduct the study in healthy 
volunteers or patients, how the drug is studied and used (e.g., administered under 
continuous monitoring), as well as nonclinical data.  

2.1.1 Subject Enrollment 
Subject enrollment for a given trial would be influenced by the clinical and non-
clinical information available on the effects of the drug on cardiac repolarization.  
Until the effects of the drug on the QT/QTc interval have been characterized, the 
following exclusion criteria are suggested:  

 A marked baseline prolongation of QT/QTc interval (e.g., repeated 
demonstration of a QTc interval >450 ms); 

 A history of additional risk factors for TdP (e.g., heart failure, hypokalemia, 
family history of Long QT Syndrome); 

 The use of concomitant medications that prolong the QT/QTc interval. 

If supported by the QT/QTc interval data from the early clinical studies, later clinical 
trials could expand the eligibility criteria to include a broader spectrum of patients 
who are likely to receive the drug once approved.  

2.1.2  Safety Monitoring, and Discontinuation Criteria 
The clinical trial protocol should specify the procedures to follow if a patient 
experiences an adverse event suggestive of TdP.  

Discontinuation of a subject from a clinical trial should be considered if there is a 
marked prolongation of the QT/QTc interval during treatment with the study drug, 
especially if the measurement is obtained from more than one ECG.  While increases 
in QT/QTc to >500 ms or of >60 ms over baseline are commonly used as thresholds for 
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potential discontinuation, the exact criteria chosen for a given trial will depend on the 
risk-tolerance level considered appropriate for the indication and patient group in 
question. 

2.2 The ‘Thorough QT/QTc Study’ 
The ‘thorough QT/QTc study’ is intended to determine whether the drug has a 
threshold pharmacologic effect on cardiac repolarization, as detected by QT/QTc 
prolongation.  The threshold level of regulatory concern, discussed further below, is 
around 5 ms as evidenced by an upper bound of the 95% confidence interval around 
the mean effect on QTc of 10 ms.  The study is typically carried out in healthy 
volunteers (as opposed to individuals at increased risk of arrhythmias) and is used to 
determine whether or not the effect of a drug on the QT/QTc interval in target patient 
populations should be studied intensively during later stages of drug development. It 
is not intended to identify drugs as being pro-arrhythmic.  Although data are limited, 
it is not expected that the results of the ‘thorough QT/QTc study’ would be affected by 
ethnic factors.  

The ‘thorough QT/QTc study’ would typically be conducted early in clinical 
development to provide maximum guidance for later trials, although the precise 
timing will depend on the specifics of the drug under development.  It would usually 
not be the first study, as it is important to have basic clinical data for its design and 
conduct, including tolerability and pharmacokinetics.  Some drugs might not be 
suitable for study in healthy volunteers because of issues related to tolerability (e.g., 
neuroleptic agents, chemotherapeutics).   

The results of the ‘thorough QT/QTc study’ will influence the amount of information 
collected in later stages of development:  

 A negative ‘thorough QT/QTc study’ will almost always allow the collection of 
on-therapy ECGs in accordance with the current practices in each 
therapeutic area to constitute sufficient evaluation during subsequent stages 
of drug development (see section 2.3);  

 A positive ‘thorough QT/QTc study’ will almost always call for an expanded 
ECG safety evaluation during later stages of drug development (see section 
2.3).  

There could be very unusual cases in which the ‘thorough QT/QTc study’ is negative 
but the available nonclinical data are strongly positive (e.g., hERG positive at low 
concentrations and in vivo animal model results that are strongly positive).  If this 
discrepancy cannot be explained by other data, and the drug is in a class of 
pharmacological concern, expanded ECG safety evaluation during later stages of drug 
development might be appropriate (section 2.3).  

2.2.1 Design of the ‘Thorough QT/QTc Study’ 
The ‘thorough QT/QTc study’ should be adequate and well-controlled, with 
mechanisms to deal with potential bias, including use of randomization, appropriate 
blinding, and concurrent placebo control group.  As this study has a critical role in 
determining the intensity of ECG data collection during later stages of drug 
development, it is important to have a high degree of confidence in the ability of the 
study to detect differences of clinical significance.  The confidence in the ability of the 
study to detect QT/QTc prolongation can be greatly enhanced by the use of a 
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concurrent positive control group (pharmacological or non-pharmacological) to 
establish assay sensitivity.  The positive control should have an effect on the mean 
QT/QTc interval of about 5 ms (i.e., an effect that is close to the QT/QTc effect that 
represents the threshold of regulatory concern, around 5 ms).  Detecting the positive 
control’s effect will establish the ability of the study to detect such an effect of the 
study drug.  Absence of a positive control should be justified and alternative methods 
to establish assay sensitivity provided.  

If an investigational drug belongs to a chemical or pharmacological class that has 
been associated with QT/QTc prolongation, a positive control selected from other 
members of the same class should be considered to permit a comparison of effect sizes, 
preferably at equipotent therapeutic doses.  

Crossover or parallel group study designs can be suitable for trials assessing the 
potential of a drug to cause QT/QTc interval prolongation.  Crossover studies at least 
have two potential advantages:  

 They usually call for smaller numbers of subjects than parallel group studies, 
as the subjects serve as their own controls and hence reduce variability of 
differences related to inter-subject variability;   

 They might facilitate heart rate correction approaches based on individual 
subject data.   

Parallel group studies might be preferred under certain circumstances: 

 For drugs with long elimination half-lives for which lengthy time intervals 
would be required to achieve steady-state or complete washout;  

 If carryover effects are prominent for other reasons, such as irreversible 
receptor binding or long-lived active metabolites; 

 If multiple doses or treatment groups are to be compared.   

An important problem in the measurement of the QT/QTc interval is its intrinsic 
variability.  This variability results from many factors, including activity level, 
postural changes, circadian patterns, and food ingestion.  It is critical to address 
intrinsic variability in the conduct of the ‘thorough QT/QTc study’.  This can be 
accomplished in several ways, including the collection of multiple ECGs at baseline 
and during the study.  

2.2.2 Dose-Effect and Time Course Relationships in the ‘Thorough QT/QTc 
Study’ 

An adequate drug development programme should ensure that the dose-response and 
generally the concentration-response relationship for QT/QTc prolongation have been 
characterized, including exploration of concentrations that are higher than those 
achieved following the anticipated therapeutic doses.  Data on the drug concentrations 
around the time of ECG assessment would aid this assessment.  If not precluded by 
considerations of safety or tolerability due to adverse effects, the drug should be tested 
at substantial multiples of the anticipated maximum therapeutic exposure.  
Alternatively, if the concentrations of a drug can be increased by drug-drug or drug-
food interactions involving metabolizing enzymes (e.g., CYP3A4, CYP2D6) or 
transporters (e.g., P-glycoprotein), these effects could be studied under conditions of 
maximum inhibition.  This approach calls for an understanding of the 
pharmacokinetic and pharmacodynamic properties of the parent and significant 
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human metabolites.  In general, the duration of dosing or dosing regimen should be 
sufficient to characterize the effects of the drug and its active metabolites at relevant 
concentrations.  

2.2.3 Timing of ECGs in the ‘Thorough QT/QTc Study’ 
The timing of the collection of ECGs and the study design (e.g., single or multiple 
dose, duration) of the ‘thorough QT/QTc study’ should be guided by the available 
information about the pharmacokinetic profile of the drug.  For drugs with short half-
lives and no metabolites, a single dose study might be sufficient.  Studies should 
characterize the effect of a drug on the QT/QTc throughout the dosing interval.  While 
the peak serum concentration does not always correspond to the peak effect on 
QT/QTc interval, care should be taken to perform ECG recordings at time points 
around the Cmax.  As one intent of a positive control is to establish assay sensitivity, 
in multiple dose studies of new drugs a positive control needs to be used only long 
enough to have its expected effect.  

2.2.4 Interpretation of the ‘Thorough QT/QTc Study’ 
It is difficult to determine whether there is an effect on the mean QT/QTc interval 
that is so small as to be of no consequence.  However, drugs that prolong the mean 
QT/QTc interval by around 5 ms or less do not appear to cause TdP.  On that basis, 
the positive control (whether pharmacological or non-pharmacological) should be well-
characterized and consistently produce an effect on the QT/QTc interval that is 
around the threshold of regulatory concern (5 ms, section 2.2).   

Based on similar considerations, a negative ‘thorough QT/QTc study’ is one in which 
the upper bound of the 95% one-sided confidence interval for the largest time-matched 
mean effect of the drug on the QTc interval excludes 10 ms.  This definition is chosen 
to provide reasonable assurance that the mean effect of the study drug on the QT/QTc 
interval is not greater than around 5 ms.  When the largest time-matched difference 
exceeds the threshold, the study is termed ‘positive’.  A positive study influences the 
evaluations carried out during later stages of drug development, but does not imply 
that the drug is pro-arrhythmic.  

As with other data, the presence of outliers (see section 3.2.2) should also be explored. 

2.2.5 Alternative Strategies to Assess QT/QTc Interval Effects 
Alternatives to the use of the ‘thorough QT/QTc study’ are under active investigation.  
Examples include evaluating the relationship between concentration and QT/QTc 
effects or more intensively evaluating ECGs, based on data collected during early 
phase clinical studies.  

2.3 Clinical Trial Evaluation After the ‘Thorough QT/QTc Study’ 
If the ‘thorough QT/QTc study’ is negative (see section 2.2), the collection of baseline 
and periodic on-therapy ECGs in accordance with the current investigational 
practices in each therapeutic field is almost always sufficient evaluation during 
subsequent stages of drug development.  

If the ‘thorough QT/QTc study’ is positive, additional evaluation in subsequent clinical 
studies should be performed.  One objective of this evaluation should be to fully 
describe the effect of the drug on the QT/QTc interval in the target patient population 
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with particular attention to dose- and concentration-related effects.  It is important to 
include patients in these analyses exposed to the full range of potential doses and 
patients with additional risk factors for TdP.  These analyses would ordinarily focus 
on outliers as well as on changes in mean QT/QTc.  Depending on the size of the effect 
seen in the ‘thorough QT/QTc study’, more intense monitoring of patients with 
additional risk factors for TdP might be needed.  

While what constitutes adequate ECG assessment to accomplish this is not fully 
established, additional ECGs collected appropriately in substantial numbers of 
patients in late phase clinical trials could provide this information.  In this case, it 
would be important to collect ECGs at the anticipated time of peak drug effects, as 
determined in the ‘thorough QT/QTc study’ and pharmacokinetic information about 
the patient population.   

Another objective of this evaluation should be to collect information on the adverse 
events that occur in the trials following the positive ‘thorough QT/QTc study’.  This 
would include patients who develop marked QT/QTc prolongation (e.g., >500 ms) or 
experience a serious cardiovascular adverse event that suggests an arrhythmia (e.g., 
TdP).  Such patients should be evaluated closely for risk factors that might have 
contributed to this event (e.g., genotyping for Long QT Syndromes, see section 4.3).  

If the ‘thorough QT/QTc study’ is positive, analyses of the ECG and adverse event 
data from certain patient sub-groups are of particular interest, such as:    

 Patients with electrolyte abnormalities (e.g., hypokalemia); 
 Patients with congestive heart failure; 
 Patients with impaired drug metabolizing capacity or clearance (e.g., renal or 

hepatic impairment, drug interactions); 
 Female patients; 
 Patients aged <16 and over 65 years. 

Even if the ‘thorough QT/QTc study’ is negative, if other evidence of an effect in a 
patient population from subsequent studies (e.g., marked QT/QTc interval 
prolongation, TdP) were to emerge, then additional investigation would be needed.  

2.4 Clinical Development When the ‘Thorough QT/QTc Study’ Cannot be 
Performed in Healthy Volunteers 

There are some drugs that cannot be studied in a ‘thorough QT/QTc study’ in healthy 
volunteers due to safety or tolerability concerns (e.g., cytotoxic cancer drugs).  In such 
cases, the ‘thorough QT/QTc study’ can often be conducted in patient populations.  
When this is not possible, the importance of detecting and modifying this safety risk 
means that other ways of detecting effects on the QT/QTc interval need to be 
developed.  These might include the collection of ECGs at multiple timepoints under 
tightly controlled settings that target a broad range of doses early in development.  

2.5 Collection, Assessment and Submission of Electrocardiographic Data  
The recommendations below are most relevant to the ‘thorough QT/QTc study’ and to 
any studies investigating a drug with a known effect on cardiac repolarization and 
when the ‘thorough QT/QTc study’ cannot be performed.  
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2.5.1 Collection and Assessment of Standard 12-Lead ECGs  
The clinical ECG database is typically derived from the collection of 12-lead surface 
ECGs, although ambulatory ECG techniques show promise (see section 2.5.2).  The 
quality of the ECG database can depend on the use of modern equipment with the 
capacity for digital signal processing.  Such equipment should be recently serviced and 
calibrated.  Machine calibration records and performance data should be maintained 
on file.  In the case of multicentre trials, training sessions are encouraged to ensure 
consistency of operator technique (e.g., skin preparation, lead placement, patient 
position) and data acquisition practices.  

Several methods for measuring ECG intervals have been used in clinical trials, and 
for a given trial, the sponsor should describe the accuracy and precision of QT/QTc 
interval measurements using the selected system.  The method chosen will depend on 
the level of precision appropriate for a given trial.  For example, the ‘thorough QT/QTc 
study’ would warrant particularly careful attention to interval measurement.  At 
present, this would usually involve the measurement by a few skilled readers 
(whether or not assisted by computer) operating from a centralized ECG laboratory.  
If well-characterized data validating the use of fully-automated technologies become 
available, the recommendations in the guidance for the measurement of ECG 
intervals could be modified.  Readers of ECGs should be blinded to time, treatment 
and subject identifier, and one reader should read all the ECG recordings from a given 
subject.  The degree of inter- and intra-reader variability should be established by 
having the assessors reread a subset of the data (both normal and abnormal) under 
blinded conditions.   

In the absence of a concern in the early clinical trial(s), ECG reading by machine have 
a role in the rapid assessment of ECGs for safety.  Criteria for ECG diagnoses and for 
identification of adverse events should be pre-defined by the sponsor. 

While the most appropriate lead(s) and methodology to measure the QT interval have 
not been established, pre-cordial leads and lead II are often used.  A consistent 
approach should be used for a given trial.  

Morphological changes in the T-U complex might occur.  Information should be 
provided on changes in T and U wave morphologies (see section 3.3).   

Discrete U waves should be excluded from the QT/QTc interval measurement.  

2.5.2 Ambulatory ECG Monitoring 
While ambulatory ECG monitoring has historically not been considered sufficiently 
validated to be used as the primary assessment of QT/QTc interval, newer systems 
that allow for the collection of multiple leads that more closely approximate a surface 
ECG have potential value to collect interval data.  The use of ambulatory ECG 
monitors might additionally allow detection of extreme QT/QTc interval events that 
occur infrequently during the day and asymptomatic arrhythmias.  Data on the 
QT/RR from ambulatory ECG monitoring can also prove useful in the calculation of 
individualized QT corrections.  However, as QT/QTc intervals measured by this 
methodology might not correspond quantitatively to those from standard surface 
ECGs, data obtained from the two methodologies might not be suitable for direct 
comparison, pooling, or interpretation using the same thresholds of concern.  
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2.5.3 Submission of Interval and Waveform Data 
Regional guidance should be sought for information on the submission of ECG 
interval data and overall assessments.  

3. ANALYSIS OF ECG DATA FROM CLINICAL TRIALS 
Evaluation of the effects of a drug on the standard ECG intervals and waveforms is 
considered a fundamental component of the safety database of any new drug 
application. 

Regardless of the outcome of the ‘thorough QT/QTc study’, ECG changes recorded as 
adverse events should be pooled from all studies for analysis.  ECG interval data from 
the ‘thorough QT/QTc study’ should only be pooled with subsequent trials of similar 
rigor with regard to ECG data collection and analysis, but should not be pooled with 
trials using less rigorous ECG collection.  Standardization of ECG collection for 
similar studies within a clinical trial programme will facilitate pooled analyses.  

3.1 QT Interval Correction Formulae 
As the QT interval has an inverse relationship to heart rate, the measured QT 
intervals are generally corrected for heart rate in order to determine whether they are 
prolonged relative to baseline.  Various correction formulae have been suggested, of 
which Bazett’s and Fridericia’s corrections are the most widely used.  In early trials 
evaluating the effects of a new drug on the QT/QTc interval in healthy volunteers, 
designed to detect relatively small effects (e.g., 5 ms), it is important to apply the most 
accurate correction available.  

Because the best correction approach is a subject of controversy, uncorrected QT and 
RR interval data, heart rate data, as well as QT interval data corrected using Bazett’s 
and Fridericia’s corrections should be submitted in all applications, in addition to QT 
interval data corrected using any other formulae.  A concurrent positive control group 
is strongly encouraged to support the use of newer correction approaches (e.g., 
individual subject correction) in order to demonstrate the ability of the correction 
method to allow detection of relevant effects on the QT/QTc interval.  

3.1.1 Population-Derived Correction Formulae 
Examples of such corrections include the following:  

1) Fridericia’s correction:  QTc = QT/RR0.33 
2) Bazett’s correction:  QTc =QT/RR0.5 
Bazett’s correction is frequently used in clinical practice and in the medical literature.  
In general, however, Bazett’s correction overcorrects at elevated heart rates and 
under corrects at heart rates below 60 bpm and hence is not an ideal correction.  
Fridericia’s correction is more accurate than Bazett’s correction in subjects with such 
altered heart rates.  

3) Corrections based on linear regression techniques 
Application of linear regression techniques to plots of QT/RR data for the placebo or 
baseline study population allows for the estimation of the slope (b), which can be used 
for standardizing the data from both the drug and control groups to a normalized 
heart rate of 60 beats per minute, using the equation QT = a + b(1-RR).  The 
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Framingham correction [QTc = QT + 0.154(1-RR)] is one example of a correction 
derived by linear regression.  

4) Corrections using linear or non-linear regression modeling on pooled data from 
large databases. 

3.1.2 Correction Formulae Derived from Within-Subject Data 
Corrections for heart rate using individual subject data have been developed, applying 
regression analysis techniques to individual pre-therapy QT and RR interval data 
over a range of heart rates, then applying this correction to on-treatment QT values.  
These approaches are considered most suitable for the ‘thorough QT/QTc study’ and 
early clinical studies, where it is possible to obtain many QT interval measurements 
for each study subject over a broad range of heart rates.  As adaptation of the QT/QTc 
interval to changes in heart rate is not instantaneous, care should be taken to exclude 
ECG recordings collected during times of rapid heart rate changes due to this QT/RR 
hysteresis effect.  

3.2 Analysis of QT/QTc Interval Data  
Although increases from baseline in the QT/QTc interval constitute signals of interest, 
interpretation of these differences is complicated by the potential for changes not 
related to drug therapy, including regression toward the mean and choice of extreme 
values.  Regression toward the mean refers to the tendency of subjects with high 
baseline values to have lower values at later time points, while subjects with low 
baseline values tend to experience increases.  The direction of regression depends on 
initial selection criteria (for example, if subjects with high baseline QT/QTc interval 
values are excluded from the trial, values recorded during treatment will tend to rise 
relative to baseline levels).  The process of choosing the highest of multiple observed 
values will also almost invariably cause an apparent change from any single baseline 
value, a phenomenon found in both drug and placebo-treated groups.   

The QT/QTc interval data should be presented both as analyses of central tendency 
(e.g., means, medians) and categorical analyses.  Both can provide relevant 
information on clinical risk assessment.  

3.2.1 Analyses of Central Tendency 
The effect of an investigational drug on the QT/QTc interval is most commonly 
analyzed using the largest time-matched mean difference between the drug and 
placebo (baseline-adjusted) over the collection period.  Additional approaches to the 
assessment of central tendency could include analysis of changes occurring around the 
Cmax for each individual.  This last analysis would be especially important if the drug 
has large between-subject variability in the rate of absorption or metabolism.  

3.2.2 Categorical Analyses 
Categorical analyses of QT/QTc interval data are based on the number and percentage 
of patients meeting or exceeding some predefined upper limit value.  Clinically 
noteworthy QT/QTc interval changes might be defined in terms of absolute QT/QTc 
intervals or changes from baseline.  Separate analyses should be provided for patients 
with normal and elevated baseline QT/QTc intervals.  As with all QT/QTc interval 
analyses, categorical analyses are most informative when it is possible to compare the 
rate of supra-threshold readings in the treatment and control groups.  
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There is no consensus concerning the choice of upper limit values for absolute QT/QTc 
interval and changes from baseline.  While lower limits increase the false-positive 
rate, higher limits increase the risk of failing to detect a signal of concern.  In clinical 
trials, a prolongation of QTc > 500 ms during therapy has been a threshold of 
particular concern.  Multiple analyses using different limits are a reasonable 
approach to this uncertainty, including:  

 Absolute QTc interval prolongation: 
 QTc interval > 450 
 QTc interval > 480 
 QTc interval > 500 

 Change from baseline in QTc interval: 
 QTc interval increases from baseline > 30 
 QTc interval increases from baseline > 60 

3.2.3 Analysis of Relationship Between Drug Exposure and QT/QTc Interval 
Changes 

Establishing the relationship of drug concentrations to changes in QT/QTc interval 
may provide additional information to assist the planning and interpretation of 
studies assessing cardiac repolarization.  This area is under active investigation.  

3.3 Morphological Analyses of ECG Waveforms 
While the predictive value of changes in ECG morphology, such as the development of 
U waves, has not been established, morphological abnormalities should be described 
and the data presented in terms of the number and percentage of subjects in each 
treatment group having changes from baseline that represent the appearance or 
worsening of the morphological abnormality.  Typically these data will be obtained as 
a part of the ‘thorough QT/QTc study’. 

4. ADVERSE EVENTS 
In addition to data on changes in ECG intervals, adverse event data can be another 
source of information on proarrhythmic potential, including:  

 Premature discontinuations and dosage adjustments during clinical studies; 
 Post-marketing adverse event reports if available. 

4.1 Clinical Trial Adverse Events  
Although drug-induced prolongation of the QT/QTc interval is usually asymptomatic, 
an increased rate of certain adverse events in patients taking an investigational agent 
can signal potential proarrhythmic effects.  The rates of the following clinical events 
should be compared in the treated and control patients, particularly when there is 
evidence of an effect on the QT/QTc interval:   

 Torsade de pointes; 
 Sudden death; 
 Ventricular tachycardia; 
 Ventricular fibrillation and flutter; 
 Syncope; 
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 Seizures. 

Torsade de pointes is very infrequently captured in clinical databases, even those for 
drugs known to have significant proarrhythmic effects.  Given this, the failure to 
observe an episode of TdP in a drug application database is not considered sufficient 
grounds for dismissing the possible arrhythmogenic risks of a drug when these are 
suspected on the basis of ECG and other clinical data.  The other adverse events listed 
above, while less specific for an effect on cardiac repolarization, are more commonly 
captured in clinical trials, and an imbalance in their frequency between study groups 
can signal a potential proarrhythmic effect of the investigational agent.  Sub-group 
analyses should be conducted in terms of age, gender, pre-existing cardiac disease, 
electrolyte disturbances, and concomitant medications.  Comparing cause-specific 
rates of death is difficult, but a difference in the fraction of total deaths qualifying as 
“sudden” has also been proposed as a marker for proarrhythmic potential.  

Detailed patient narratives should be provided for all serious cardiac adverse events, 
as would be the case for any serious event or events leading to discontinuation.  In 
assessing the possible causal relationship of drug-induced QT/QTc interval 
prolongation to the event, attention should be directed to considerations such as 
temporal relationship and ECG results collected at the time of the event.  As the 
QT/QTc interval is subject to considerable fluctuation, a possible role for QT/QTc 
interval prolongation should not be dismissed on the basis of normal on-therapy ECG 
measurements performed prior to, or near the time of the adverse event.  In addition 
to an appropriate adverse reaction report, patients with marked QT/QTc prolongation 
or an episode of TdP might provide useful information on risk management.  When 
identified, they should therefore be examined closely for other risk factors (e.g., 
genetic predisposition, see section 4.3).  Rechallenge with the investigational drug 
under appropriately monitored conditions can provide useful information on dose- and 
concentration-response relationships.  

In evaluating the safety database of a new drug, consideration should be given to the 
extent to which the inclusion and exclusion criteria for patient eligibility might have 
influenced the study population with respect to the risk of QT/QTc interval 
prolongation and associated adverse events (e.g., exclusion of patients with cardiac co-
morbidities or renal/hepatic impairment, prohibition of diuretics as concomitant 
medications).  Ideally, the major clinical studies should include an adequate 
representation of female and elderly patients, as well as patients with co-morbidities 
and concomitant medications typical of the expected user population.  

If a subject experiences symptoms or ECG findings suggestive of an arrhythmia 
during a clinical trial, immediate evaluation by a cardiac specialist is recommended, 
both for the purposes of treating the patient and for discussions related to 
continuation/ re-institution of the therapy.  

4.2 Premature Discontinuations or Dosage Reductions 
Particular attention should be directed to subjects or patients who are discontinued 
from clinical trials due to QT/QTc interval prolongation.  Information should be 
provided on the basis for premature discontinuation of the patient (e.g., a QT/QTc 
interval value in excess of a protocol-defined upper limit, occurrence of QT/QTc 
interval prolongation in association with symptoms of arrhythmia), as well as the dose 
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and duration of treatment, plasma levels if available, demographic characteristics, 
and the presence or absence of risk factors for arrhythmia.  

Dosage reductions prompted by QT/QTc interval prolongation should also be 
documented.  

4.3 Pharmacogenetic Considerations 
Many forms of Long QT Syndrome are now known to be linked to mutations in genes 
encoding cardiac ion channel proteins.  Because of incomplete penetrance, not all 
carriers of mutated ion channel genes will manifest QT/QTc interval prolongation in 
screening ECG evaluations.  Polymorphisms can affect ion channels, leading to an 
increased sensitivity to drugs that affect repolarization.  Genotyping patients who 
experience marked prolongation of the QT/QTc or TdP while on drug therapy should 
be considered.  

4.4 Post-Marketing Adverse Event Reports 
Because documented cases of TdP are relatively rare, even for drugs that prolong the 
QT/QTc, they are often not reported until large populations of patients have received 
the agent in post-marketing settings.  The available post-marketing adverse event 
data should be examined for evidence of QT/QTc interval prolongation and TdP and 
for adverse events possibly related to QT/QTc interval prolongation, such as cardiac 
arrest, sudden cardiac death and ventricular arrhythmias (e.g., ventricular 
tachycardia and ventricular fibrillation).  A well-characterized episode of TdP has a 
high probability of being related to drug use, whereas the other events that are 
reported more commonly would be of particular concern if reported in a population at 
low risk for them (e.g., young men experiencing sudden death).   

5. REGULATORY IMPLICATIONS, LABELLING, AND RISK 
MANAGEMENT STRATEGIES 

5.1 Relevance of QT/QTc Interval Prolonging Effects to the Evaluation 
Process 

Substantial prolongation of the QT/QTc interval, with or without documented 
arrhythmias, could be the basis for non-approval of a drug or discontinuation of its 
clinical development, particularly when the drug has no clear advantage over 
available therapy and available therapy appears to meet the needs of most patients.  
Failure to perform an adequate clinical assessment of the potential QT/QTc interval 
prolonging properties of a drug can likewise be justification to delay or deny 
marketing authorization.  For non-antiarrhythmic drugs, the outcome of the risk 
benefit assessment will generally be influenced by the size of the QT/QTc interval 
prolongation effect, whether the effect occurs in most patients or only in certain 
defined outliers, the overall benefit of the drug, and the utility and feasibility of risk 
management options.  The inclusion of precautionary material in the prescribing 
information will not necessarily be considered an adequate risk management strategy, 
if implementation of the recommendations in a clinical use setting is judged to be 
unlikely.  

If QT/QTc interval prolongation is a feature shared by other drugs of the therapeutic 
class in question, evaluation of the new drug could usefully involve a comparison of 
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the magnitude and incidence of any QT/QTc interval prolongation effects relative to 
those of other members of its class in concurrent positive control groups.  

It is difficult to determine whether there is an effect on the mean QT/QTc interval 
that is so small as to be inconsequential, but the risk of arrhythmias appears to 
increase with the extent of QT/QTc prolongation.  Drugs that prolong the mean 
QT/QTc interval by around 5 ms or less do not appear to cause TdP.  Whether this 
signifies that no increased risk exists for these compounds or simply that the 
increased risk has been too small to detect is not clear.  The data on drugs that 
prolong the mean QT/QTc interval by more than around 5 and less than 20 ms are 
inconclusive, but some of these compounds have been associated with proarrhythmic 
risk. Drugs that prolong the mean QT/QTc interval by >20 ms have a substantially 
increased likelihood of being proarrhythmic, and might have clinical arrhythmic 
events captured during drug development.  

Regardless of the degree to which a drug prolongs the QT/QTc interval, decisions 
about its development and approval will depend upon the morbidity and mortality 
associated with the untreated disease or disorder and the demonstrated clinical 
benefits of the drug, especially as they compare with available therapeutic modalities.  
Demonstrated benefits of the drug in resistant populations or in patients who are 
intolerant of, or have a labeled contraindication to, approved drugs for the same 
disease represent additional relevant clinical considerations that might justify 
approval of the drug, if the indication were limited to use in such patients.   

Some factors have been proposed that can modify the risk of QT/QTc prolongation.  
For instance, it has been suggested that some drugs might prolong the QT/QTc 
interval up to a “plateau” value, above which there is no dose-dependent increase, 
although this has not been demonstrated adequately to date.  It has also been 
suggested that proarrhythmic risk might be influenced by other pharmacologic effects 
(e.g., other channel effects).  In any case, it is important to identify the “worst case 
scenario” for drugs that have demonstrated effects on QT/QTc interval as a part of 
risk assessment (i.e., the QT/QTc interval measured in the target patient population 
at the time of peak effect and under conditions of the highest blood levels that can be 
attained during therapy).  

5.2 Labelling Issues for Drugs that Prolong the QT/QTc Interval 
It is recognized that there will be regional differences in labelling.  However, it is 
recommended that the following be considered:  

 A warning/precautionary statement about the risk; 
 A description of the design and results of the trials investigating the effect on 

the QT/QTc interval, including the absence of demonstrated effect; 
 The dosage recommendations; 
 A list of conditions known to increase the proarrhythmic risk (e.g., congestive 

heart failure, Long QT Syndrome, hypokalemia); 
 A precautionary statement regarding the concomitant use of two or more 

QT/QTc interval prolonging drugs and other interactions increasing the risk; 
 Recommendations for patient monitoring (ECG and electrolytes) and 

management of patients with QT/QTc prolongation or symptoms suggestive of 
an arrhythmia. 
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5.3 Post-Marketing Risk Management for Drugs that Prolong the QT/QTc 
Interval 

The use of dosing adjustments following institution of therapy appears to materially 
decrease the risk of TdP in hospitalized patients receiving an antiarrhythmic drug; no 
similar data are available for drugs of other therapeutic classes.  For approved drugs 
that prolong the QT/QTc interval, risk-management strategies aimed at minimizing 
the occurrence of arrhythmias associated with their use have focused on education of 
the health-care providers and patients.  
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E14 Questions and Answers 

 

Date of 
Approval 

Questions Answers 

1 June 
2008 

The ICH E14 Guideline emphasizes the 
importance of assay sensitivity and 
recommends the use of a positive control.  In 
order to accept a negative ‘thorough QT/QTc 
study’, assay sensitivity should be 
established in the study by use of a positive 
control with a known QT-prolonging effect.  
Please clarify how to assess the adequacy of 
the positive control in the thorough QT 
study. 

The positive control in a study is used to test the study’s ability (its “assay 
sensitivity”) to detect the study endpoint of interest, in this case QT 
prolongation by about 5 ms.  If the study is able to detect such QT 
prolongation by the control, then a finding of no QT effect of that size for the 
test drug will constitute evidence that the test drug does not in fact prolong 
the QT interval by the amount of regulatory concern.  There are two 
conditions required for ensuring such assay sensitivity: 

1. The positive control should show a significant increase in QTc; i.e., the 
lower bound of the one-sided 95% confidence interval (CI) must be above 0 
ms.  This shows that the trial is capable of detecting an increase in QTc, a 
conclusion that is essential to concluding that a negative finding for the 
test drug is meaningful; 

2. The study should be able to detect an effect of about 5 ms (the QTc 
threshold of regulatory concern) if it is present.  Therefore, the size of the 
effect of the positive control is of particular relevance.  With this aim, 
there are at least two approaches: 

a. To use a positive control showing an effect of greater than 5 ms (i.e., 
lower bound of a one-sided 95% CI > 5 ms).  This approach has been 
proven to be useful in many regulatory cases.  However, if the positive 
control has too large an effect, the study’s ability to detect a 5 ms QTc 
prolongation might be questioned.  In this situation, the effect of the 
positive control could be examined at times other than the peak effect 
to determine whether an effect close to the threshold of regulatory 
concern can be detected; 

b. To use a positive control with an effect close to 5 ms (point estimate of 
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the maximum mean difference with placebo close to 5 ms, with a one-
sided 95% CI lower bound > 0).  In using positive controls with smaller 
effects it would be very important to have a reasonably precise 
estimate of the drug’s usual effect. 

Importantly, whatever approach is used, the effect of the positive control 
(magnitude of peak and time course) should be reasonably similar to its 
usual effect.  Data suggesting an underestimation of QTc might question the 
assay sensitivity, thus jeopardizing the interpretability of the thorough QT 
study results. 

2 June 
2008 

Please discuss who should read 
electrocardiograms (ECGs), including the 
number and training of readers and the 
need for readers to be blinded. 

 

The document recommends that the reader should be skilled but does not 
identify specific training that is needed.  A technician reading with 
cardiologist overread would certainly be consistent with the guidance.  The 
attempt of the guidance to limit the number of readers represented an 
attempt to increase consistency.  The guidance asks for assessment of intra- 
and inter-reader variability and suggests "a few skilled readers" (not 
necessarily a single reader) to analyze a whole thorough QT study, since 
many readers may increase variability.  Training would be another way to 
improve consistency. 

It is recommended for the thorough QT Study that core ECG laboratories 
blind subject, time and treatment in order to reduce potential bias.  The T 
wave analysis, which calls for all 12 leads, can be performed after the QT 
analyses, and requires comparison to the baseline ECG; it can, however, be 
blinded as to treatment. 

3 June 
2008 

There are recognized differences in the 
baseline QTc between men and women.  
These were noted in early versions of the 
guidance.  In E14, however, it is 
recommended that outliers be categorized as 
>450,>480 and >500ms, regardless of gender.  
Can you say why there is no gender 
difference in the recommendation? 

The 450, 480, and 500 ms categories refer to the values the E14 document 
suggests sponsors might use in characterizing outliers.  The numbers 
previously specified for males and females referred to “normal” QTc values, 
which may differ for men and women.  This section was not included in the 
final document, however, and such considerations would be largely 
irrelevant to larger durations (e.g., 480, 500 ms).  As the thorough QT/QTc 
study is designed to examine the propensity of a drug to prolong the QTc 
interval, it is appropriate to perform the study in male or female healthy 
volunteers. 
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4A June 
2008 

What is the position of ICH regarding the 
role of the following reading methods in the 
thorough QT/QTc study and other clinical 
trials? 

 fully manual 

 fully automated 

 manual adjudication (manual over-
read, computer-assisted, semi-
automated) 

 

The techniques currently in use for the measurement of ECG intervals can 
be classified into three broad categories: fully manual, fully automated, and 
manual adjudication.  Within each of these general categories, many 
different methodologies are subsumed that differ in terms of lead selection, 
the conventions used for defining T wave offset, and the criteria for the 
inclusion and exclusion of U waves.  

ECG readings can be performed on the following waveform presentations: 

 Raw waveforms:  ECG waveforms recorded from a single lead; 

 Representative waveforms (median beats, reference cycles): 
Compositional waveforms constructed by a computer-based 
averaging process that involves aligning and combining data from 
all dominant, normally conducted raw ECG waveforms from a single 
lead; 

 Global Waveforms:  Composite representation of cardiac electrical 
activity constructed by superimposing representative waveforms 
from all or several simultaneously recorded leads to form a spatial-
vector complex, by weighted averaging of individual representative 
complexes with low noise and long duration, or by other methods. 

Fully Manual 
When using a fully manual reading technique, a human reader is 
responsible for examining the ECG waveform and placing the fiducial 
points to mark the beginning and the end of the intervals, without the 
assistance of a computer algorithm.  Fully manual methods of fiducial point 
placement can be applied to raw, representative, and global waveforms.  
When fully manual measurements are made from the raw ECG waveforms 
in a single lead, three or more cycles should be averaged where available to 
produce the final determination of interval duration.  An advantage of this 
approach is that the reader will not be influenced by prior computer 
placement of the fiducial points, but a weakness can be inter- and intra-
reader variability, especially when measurements are performed over an 
extended time period (e.g., several months).  Laboratories using manual 
reading techniques should observe standard operating procedures based on 
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prospectively defined criteria for determining where the fiducial points 
should be placed.  All readers in the laboratory should be trained in the 
consistent application of these criteria. 

Fully Automated 
Fully automated reading methods rely entirely upon a computer algorithm 
for the placement of the fiducial points and the measurement of the ECG 
intervals.  Automated ECG interval measurements can be performed on 
raw, representative, or global ECG waveforms.  Most digital 
electrocardiographs are equipped with algorithms that perform 
measurements on global waveforms.  Although automated methods have 
the advantage of being consistent and reproducible, they can yield 
misleading results in the presence of noise or when dealing with abnormal 
ECG rhythms, low amplitude P or T waves, or overlapping U waves.  The 
techniques used for construction and measurement of representative 
waveforms and global waveforms vary between different computerized 
algorithms and between different software versions within individual 
equipment manufacturers.  As a result, between-algorithm and within-
manufacturer variability of fully automated measurements can confound 
serial comparisons when the equipment or algorithm is not constant.   

Manual Adjudication (Manual Over-Read/Computer-Assisted/Semi-
Automated)  
The manual adjudication approach refers to reading methods in which a 
computer algorithm is responsible for the initial placement of the fiducial 
points on the ECG waveform.  A human reader subsequently reviews the 
algorithmic placement of the fiducial points, performing adjustments 
wherever the computerized measurements are considered to be inaccurate.  
This approach can have the advantage of greater consistency and 
reproducibility than fully manual readings, while providing an opportunity 
to correct any mistakes made by the algorithmic readings.  Laboratories 
using manual adjudication techniques should observe standard operating 
procedures based on prospectively defined criteria for determining when 
fiducial points should be corrected.  All readers in the laboratory should be 
trained in the consistent application of these criteria.  The adjudication 
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procedure should normally be performed on all waveforms being used for 
interval determination.  If an alternative approach is used, such as 
adjudication limited to outlier intervals above and below a reference range, 
this methodology should be validated as described in Question 4B.  

The ICH E14 Guideline currently recommends either fully manual or 
manual adjudication approaches for clinical trials in which the assessment 
of ECG safety is an important objective, such as the thorough QT/QTc study.  
When the thorough QT study is positive, fully manual or manual 
adjudication methods are currently recommended for an adequate sample of 
patients in late phase studies (see Section 2.3 in E14 document).  When the 
thorough QT/QTc study is negative, routine ECG safety assessments in late 
phase clinical trials using fully automated reading methods would be 
adequate.  

4B June 
2008 

The ICH E14 Guideline contains the 
following statement:  ‘If well-characterized 
data validating the use of fully automated 
technologies become available, the 
recommendations in the guidance for the 
measurement of ECG intervals could be 
modified.’  What would be expected of a 
sponsor that wished to validate and apply 
an automated reading method for regulatory 
submissions? 

Efforts to develop more sophisticated and reliable methods for automated 
ECG readings for both QT interval and T wave morphology assessment are 
encouraged.  There are at present no large scale studies to validate the use 
of fully automated reading methods in patients; however, there are 
examples of thorough QT/QTc studies in healthy volunteers in which 
automated methods have been used and validated for QT interval 
measurements against manual methods.  

QT Interval measurement 
There are at present no clear and widely accepted criteria for validation of 
new semi-automated or automated methods, but it is expected that each 
would be validated independently for its ability to detect the QT/QTc 
prolongation effects of drugs that are near the threshold of regulatory 
concern.  Data supporting the validation of a new method should be 
submitted and could include descriptive statistics, Bland-Altman plots of 
agreement, superimposed plots of the baseline- and placebo- adjusted QTc 
and the RR as a function of time, together with data from any trials that 
have employed the method. 

T wave morphology assessment 
The suitability of automated ECG reading techniques for the assessment of 
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morphological abnormalities has not yet been demonstrated.  If a sponsor 
intends to develop a fully automated approach, without visual assessment 
for morphological changes, validation studies should include a 
demonstration that the automated method is capable of reading and 
interpreting a test set of abnormal ECGs correctly (e.g., abnormalities of T 
wave morphology, overlapping U waves).  As with methods for QT interval 
determination, there are at present no clear and widely accepted criteria for 
validation of novel methods. 

Because changes in morphology can affect interval measurement, fully 
manual or manual adjudication (as defined in Question 4A) techniques 
should be performed if treatment-emergent changes in morphology are 
observed.  If, on the other hand, no morphology changes are observed, this 
would support the use of automated methodologies, provided they have 
been validated. 

5 June 
2008 

In ICH E14, the recommended metric to 
analyze for a cross-over study is the largest 
time-matched mean difference between the 
drug and placebo (baseline-adjusted) over 
the collection period. Please discuss the 
most appropriate metric to assess a drug’s 
effect on QT/QTc interval when the data are 
collected in a placebo-controlled parallel 
design study (i.e., when there is no 
corresponding placebo value for each 
patient). 

 

Regardless of the study design, “the largest time-matched mean difference 
between drug and placebo (baseline-adjusted)” is determined as follows: 
The mean QTc for the drug (i.e., averaged across the study population) is 
compared to the mean QTc for placebo (averaged across the study 
population) at each time point.  The “largest time-matched mean difference 
between drug and placebo” is the largest of these differences at any time 
point. 

The term “baseline-adjusted” in ICH E14 implies that the baseline data are 
taken into account in the statistical analysis. 

Differences in baseline assessment between cross-over and parallel design 
studies are discussed in Question 6. 

6 June 
2008 

Please discuss the need for baseline 
measurements, and when needed, how they 
should be collected, for cross-over and 
parallel design thorough QT studies. 

 

Adjustment for baseline measurements is potentially useful for several 
purposes, including detection of carry-over effects, reducing the influence of 
inter-subject differences and accounting for diurnal effects such as those 
due to food.  There is no single best approach for baseline adjustment, but 
all planned baseline computations should be prospectively defined in the 
clinical trial protocol.  Two kinds of baseline are commonly used: “time-
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matched” baseline (taken at exactly the same time-points on the day prior 
to the beginning of treatment as on the treatment day) and "pre-dose" 
baseline (taken shortly prior to dosing).  The “pre-dose” baseline is used for 
adjustment for inter-subject differences but not for diurnal effects.  The 
choice of baseline is influenced by whether the study is parallel or cross-
over. 

For a parallel-group study a time-matched baseline allows the detection of 
differences in diurnal patterns between subjects that would not be detected 
by a predose baseline.  In a parallel study a ‘time-matched’ baseline day, if 
performed, would ideally occur on the day before the start of the study. 

In contrast, in a cross-over study a time-matched baseline is usually not 
necessary because adjustments for subject- and study-specific diurnal 
variation are implicit by design in the assessment of time-matched drug-
placebo differences in QT/QTc effect.  The “pre-dose” baseline is therefore 
usually adequate for cross-over studies.  

Obtaining replicate ECG measurements (for example, the average of the 
parameters from about 3 ECGs) within several minutes of each nominal 
time point at baseline and at subsequent times will increase the precision of 
the estimated changes in QT/QTc effect. 

7 June 
2008 

Please clarify the need for blinding the 
positive control in the thorough QT study. 

 

The use of a double-blinded positive control does not appear to be essential, 
provided that the reading of ECGs is performed in a blinded manner as 
described in Question 4A and the study is carefully designed to ensure that 
specified study procedures are followed uniformly.  This means that the 
same protocol for administering the test drug and placebo, taking blood 
samples and collecting the ECG data should also be used when giving the 
positive control.  This does not mean that other aspects of the study, such 
as the duration of treatment with the positive control and the other 
treatment groups, would be identical.  If blinding of the positive control is 
performed, common methods include the use of double-dummy techniques 
and over-encapsulation. 

8 April 
2012 

Should we enroll both sexes in a thorough 
QT study, and does the study need to be 

Post-pubertal males have lower heart-rate corrected QT intervals than do 
pre-pubertal males or females generally.  Women are generally smaller than 
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powered for independent conclusions about 
each sex? 

men, so their exposure to a given fixed dose of a drug will generally be 
higher, and, if a drug prolongs QT, it can be expected to prolong it more in 
women because of the higher exposure.  It is not settled whether and how 
often there are sex differences in response to QT-prolonging drugs not 
explained by exposure alone. 

The thorough QT study is primarily intended to act as a clinical 
pharmacology study in a healthy population using a conservative primary 
objective defining the drug’s effect on QT.  It is unlikely that any of a variety 
of baseline demographic parameters would introduce a large difference in 
QT response to a drug in subpopulations defined by factors such as age, co-
morbidity, and gender that is not explained by exposure. 

It is encouraged, but not mandatory, to include both men and women in the 
thorough QT study.  Analyses of concentration response relationship by sex 
can be helpful for studying the effect of the drug on QT/QTc interval in 
cases where there is evidence or mechanistic theory for a gender difference.  
However, the primary analysis of a thorough QT study should be powered 
and conducted on the pooled population.  If the primary analysis is negative 
and if there is no other evidence suggesting gender differences, subgroup 
analysis by sex is not expected. 

9 April 
2012 

How does a sponsor incorporate new 
technology or validate new methodology into 
the measurement and/or analysis of the QT 
interval? 

The ICH process is better suited to the determination of regulatory policy 
once the science in a particular area has become more or less clear.  In 
general, it is not well-suited to the qualification or validation of new 
technology.  

Sections 2.5.1 and 2.5.2 of the ICH E14 Guideline are rather discouraging 
about methodology outside conventional carts and human-determined 
measurements.  Since ICH E14 was issued, 12-lead continuous recording 
devices have largely supplanted cart recorders in thorough QT studies 
without a formal validation process because of their performance in the 
context of a positive control.  The impact of other innovative technologies 
can be assessed in studies incorporating a positive control.  While some 
technologies could be assessed using other techniques in the absence of a 
positive control, this is more complex and beyond the scope of this Q&A.   
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12-lead continuous recording devices and other new technologies can be 
used in late phase clinical trials.  Even though a positive control is not used 
in late stage studies, the new technology could be validated in other studies 
(such as the thorough QT study).  In cases where a thorough QT study is 
not done, a sponsor can provide alternative methods for validating the 
technology. 

10 April 
2012 

The ICH E14 Guideline describes in Section 
2.3 (Clinical Trial Evaluation After the 
‘Thorough QT/QTc Study’) that “adequate 
ECG assessment to accomplish this 
[monitoring] is not fully established.” Is 
there now a reasonable approach to 
evaluating QTc in late stage clinical 
development in the case of a finding of QT 
prolongation prior to late phase studies? 

Clarification of Approach to Evaluating QTc in Late Stage Clinical 
Development 
The purpose of a thorough QT study is to characterize the effect of the drug 
on ventricular repolarization (QT interval).  It is not the purpose of the 
thorough QT study to assess the risk of torsade de pointes (TdP) in the 
target population, but rather to determine whether further data are 
warranted to assess risk.  A finding of QT prolongation above the regulatory 
threshold of interest (a positive thorough QT study) might call for further 
electrocardiographic follow up in late phase studies.  The extent of the follow 
up would be affected by the magnitude of the estimated prolongation at 
doses and concentrations at which this occurs.  If prolongation is substantial 
at concentrations expected to occur in clinical studies, it is important to 
protect patients in later trials and to obtain further information on the 
frequency of marked QT prolongation.  In some cases in which there is a 
large margin of safety between therapeutic exposures and the exposures 
that result in significant ECG interval changes, an intensive ECG follow-up 
strategy might not be warranted. 

The recommended intensity of the monitoring and assessment in late-stage 
trials will depend on: 

A. The magnitude of QTc prolongation seen in the thorough QT study 
or early clinical studies. 

B. The circumstances in which substantial QT prolongation might 
occur (i.e., in ordinary use or only when drug concentrations are 
markedly increased [e.g., by renal  or hepatic impairment, 
concomitant medications]).  

C. Pharmacokinetic properties of the drug (e.g., high inter-individual 
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variability in plasma concentrations, metabolites). 

D. Characteristics of the target patient population that would increase 
the proarrhythmic risk (e.g., structural heart disease),  

E. The presence of adverse effects that can increase proarrhythmic 
risk (e.g., hypokalemia, bradycardia, heart block). 

F. Other characteristics of the drug (e.g., pharmacodynamics, safety 
pharmacology, toxicology, drug class, hysteresis )  

The following examples delineate the scope of recommended ECG 
investigations based on outcome of the thorough QT study or early clinical 
studies.  These could be modified by other factors such as A-F above.   

 Examples of ECG Monitoring in Late Stage: 

1. The thorough QT study results in a negative finding as defined by the 
E14 criteria* at the therapeutic dose, but the supratherapeutic dose 
(relative to Phase 3 dose) shows mean QTc effects between 10 and 20 
ms.  If there is reasonable assurance that the higher dose represents 
drug exposures that are unlikely to be seen in the patient population, 
only routine ECG monitoring is recommended in late phase trials.  This 
approach provides reassurance for safety because patients are unlikely 
to experience a clinically significant QTc effect.  

2. The thorough QT study results in a positive finding as defined by the 
E14 criteria* at the therapeutic dose, with a mean prolongation <20 ms.  
For drugs with this magnitude of effect on the QTc interval, intensive 
monitoring of phase 3 patients is called for.   

Intensive ECG monitoring in clinical trials has two main objectives.  
One objective is to provide protection to patients who might have large 
worrisome QT intervals > 500 ms.  A second objective is identifying the 
frequency of marked QT increases (e.g., prolonged QT >500 ms or 
increases in QTc >60 ms). 

Given the limitations of collecting ECGs in late stage trials, the focus of 
the analysis is on outliers, not on central tendency. Other than 
descriptive statistics, detailed statistical analysis is not expected.  This 
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monitoring is intended to be performed locally, without the involvement 
of a central core laboratory. 

The timing of ECG collection should be based on the known properties 
of the drug.  All patients should receive baseline, steady-state, and 
periodic ECGs during the trial.  In addition, ECGs should be collected 
around Tmax at the first dose and/or around steady state in a subgroup 
of patients or in dedicated studies.  ECG collection at around Tmax is 
not important for drugs with low fluctuations between peak and trough 
concentrations.  If the drug shows a delayed effect in QT prolongation, 
then the timing of ECG collection should reflect this delay. 

3. The thorough QT study results in a negative finding as defined by the 
E14 criteria* at the therapeutic dose, but the supratherapeutic dose 
shows a mean effect between 10 and 20 ms.  If supratherapeutic 
exposure is anticipated at the clinical dose only in a well-characterized 
subgroup, intensive monitoring as described in Example 2 above could 
be carried out in this subset of the phase 3 population.  In this case, 
there should be reasonable assurance that the higher exposure is 
unlikely to be seen in the general patient population.  In contrast, if 
people in the general patient population (who can not be readily 
identified in advance) will in some cases achieve this higher exposure, 
intensive ECG monitoring in the phase 3 population is expected, as in 
Example 2.   

4. The therapeutic dose results in a mean QTc prolongation of > 20 ms.  
For drugs with large QTc prolongation effects, intensive ECG 
assessment would be appropriate in all patients in phase 2/3.  Because 
of the risk of TdP, another important use of ECG monitoring in late 
phase trials would be to assess any risk mitigation strategies (e.g., 
electrolyte monitoring, dose reduction strategies).  Additional ECG 
assessment over and above what is recommended earlier in the Q&A 
might also be called for (e.g., 24 hour ECG recording, telemetry, 
multiple trough ECGs through steady state).  

The sponsor is encouraged to discuss these approaches with the relevant 
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regulatory agency(ies) prior to initiation of the Phase 3 program. 
*A negative study as defined by the ICH E14 criteria is an upper one-sided 95% CI 
of QTc prolongation effect <10 ms. 

11 April 
2012 

The ICH E14 Guideline states that QT 
interval corrected by Fridericia’s and 
Bazett’s correction should be submitted in 
all applications; is this still necessary?  Is 
there a recommended approach to QT 
correction that is different than that 
specified in ICH E14? 

Changes in heart rate could variably influence a drug’s effect on 
repolarisation (i.e., QT interval) and correction methods with different 
characteristics are often applied.  The principles set below would be 
applicable in all clinical studies (thorough QT or other studies).  

In adults, Bazett’s correction has been clearly shown to be an inferior 
method of correcting for differences in heart rate among and within subjects.  
Therefore, QT interval data corrected using Bazett’s corrections is no longer 
warranted in all applications unless there is a compelling reason for a 
comparison to historical Bazett’s corrected QT data.  Presentation of data 
with a Fridericia’s correction is likely to be appropriate in most situations 
but other methods could be more appropriate.  There is no single 
recommended alternative (see Question & Answer 9 on Incorporating New 
Technologies), but the following are some considerations.  

1. Analyses of the same data using different models for correcting QT can 
generate discordant results.  Therefore, it is important that the 
method(s) of correction, criteria for the selection of the method of 
correction, and rationale for the components of the method of correction 
be specified prior to analysis to limit bias.  Model selection ought to be 
based on objective criteria and consider the uncertainty in parameter 
estimates.  Alternative methods of correction should be used only if the 
primary method fails the pre-specified criteria for selection of the method 
of correction. 

2. Corrections that are individualized to a subject’s unique heart rate QT 
dynamic are not likely to work well when the data are sparse or when 
the baseline data upon which the correction is based do not cover at least 
the heart rate range observed on study drug. 
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DEFINITIONS FOR GENOMIC BIOMARKERS, PHARMACOGENOMICS, 
PHARMACOGENETICS, GENOMIC DATA AND SAMPLE CODING 

CATEGORIES 
 

1. INTRODUCTION 

1.1 Objective of the Guideline  
In order to develop harmonised approaches to drug regulation, it is important to ensure 
that consistent definitions of terminology are being applied across all constituents of the 
International Conference on Harmonisation (ICH).  An agreement on definitions will 
facilitate the integration of the discipline of pharmacogenomics and pharmacogenetics 
into global drug development and approval processes. 

1.2 Background 
Pharmacogenomics and pharmacogenetics have the potential to improve the discovery, 
development and use of medicines.  Each of the ICH regions has published specific 
pharmacogenomic and pharmacogenetic guidelines, or concept papers, and is in the 
process of developing others.  However, the lack of consistently applied definitions to 
commonly used terminology raises the potential for either conflicting use of terms in 
regulatory documentation and guidelines, or, inconsistent interpretation by regulatory 
authorities, ethics committees and sponsor companies. 

1.3 Scope of the Guideline 
This guideline contains definitions of key terms in the discipline of pharmacogenomics 
and pharmacogenetics, namely genomic biomarkers, pharmacogenomics, 
pharmacogenetics and genomic data and sample coding categories.  The validation and 
qualification processes for genomic biomarkers, evidence for their intended use and 
acceptance criteria across ICH regions are outside of the scope of this guideline.  As new 
scientific knowledge in the discipline of pharmacogenomics and pharmacogenetics 
emerges, the current guideline will be reviewed and expanded if appropriate. 

2. GUIDELINE 
Definitions of a genomic biomarker, pharmacogenomics, pharmacogenetics, and genomic 
data and sample coding categories are detailed below.  The definition of what constitutes 
a genomic biomarker is key to understanding the definitions of pharmacogenomics and 
pharmacogenetics and is therefore introduced in this guideline first.  Additional 
information useful to an understanding of aspects covered by each of the definitions is 
also provided.  Some of the principles described in this guideline might be applicable to 
proteomics, metabalomics and other related disciplines. 

2.1 Genomic Biomarker 

2.1.1 Definition 
A genomic biomarker is defined as follows: 

A measurable DNA and/or RNA characteristic that is an indicator of normal 
biologic processes, pathogenic processes, and/or response to therapeutic or 
other interventions. 
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2.1.2 Additional Information 

1. A genomic biomarker could, for example, be a measurement of : 

 The expression of a gene; 
 The function of a gene; 
 The regulation of a gene. 

2. A genomic biomarker can consist of one or more deoxyribonucleic acid (DNA) 
and/or ribonucleic acid (RNA) characteristics. 

3. DNA characteristics include, but are not limited to: 

 Single nucleotide polymorphisms (SNPs); 
 Variability of short sequence repeats; 
 Haplotypes; 
 DNA modifications, e.g., methylation; 
 Deletions or insertions of (a) single nucleotide(s); 
 Copy number variations; 
 Cytogenetic rearrangements, e.g., translocations, duplications, deletions or 

inversions. 

4. RNA characteristics include, but are not limited to: 

 RNA sequences; 
 RNA expression levels; 
 RNA processing, e.g., splicing and editing; 
 microRNA levels. 

5. The definition of a genomic biomarker is not limited to human samples, but 
includes samples from viruses and infectious agents as well as animal 
samples, i.e., for the application of genomic biomarkers to non-clinical and/or 
toxicological studies. 

6. The definition of a genomic biomarker does not include the measurement and 
characterisation of proteins or low molecular weight metabolites. 

2.2 Pharmacogenomics and Pharmacogenetics 

2.2.1 Definitions 

2.2.1.1 Pharmacogenomics 
Pharmacogenomics (PGx) is defined as: 

The study of variations of DNA and RNA characteristics as related to 
drug response. 

2.2.1.2 Pharmacogenetics 
Pharmacogenetics (PGt) is a subset of pharmacogenomics (PGx) and is defined as: 

The study of variations in DNA sequence as related to drug response. 
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2.2.2 Additional Information 

1. The term drug should be considered synonymous with investigational 
(medicinal) product, medicinal product, medicine and pharmaceutical product 
(including vaccines and other biological products). 

2. PGx and PGt are applicable to activities such as drug discovery, drug 
development, and clinical practice. 

3. Drug response includes the processes of drug absorption and disposition (e.g., 
pharmacokinetics, (PK)), and drug effects (e.g., pharmacodynamics (PD), drug 
efficacy and adverse effects of drugs). 

4. The definitions of PGx and PGt do not include other disciplines such as 
proteomics and metabalomics. 

2.3 Categories for Genomic Data and Samples Coding 
PGx and PGt research depends on the use of biological samples to generate data.  A 
harmonised definition for the coding of these samples and their associated data will 
facilitate use in research and development of new medicines.   

There are four general categories of coding: identified, coded, anonymised and 
anonymous.  Coded data or samples can be single or double coded.   

The implications of using a specific data and sample coding category should be 
considered in the design of PGx and PGt research studies.  

Some implications are highlighted in this section and summarised in Table 1.  

2.3.1 Identified Data and Samples 
Identified data and samples are labelled with personal identifiers such as name or 
identification numbers (e.g., social security or national insurance number).  As the 
samples and associated data are directly traceable back to the subject, it is possible to 
undertake actions such as sample withdrawal or the return of individual results in 
accordance with the subject’s request.  The use of identified data and samples allows for 
clinical monitoring, subject follow-up and the addition of new data from the subject.  
Identified data and samples offer privacy protection comparable to that of general 
healthcare confidentiality in everyday medical practice.  Identified data and samples are 
generally not considered appropriate for purposes of clinical trials in drug development. 

2.3.2 Coded Data and Samples 
Coded data and samples are labelled with at least one specific code and do not carry any 
personal identifiers. 

2.3.2.1 Single Coded Data and Samples  
Single coded data and samples are usually labelled with a single specific code and 
do not carry any personal identifiers.  It is possible to trace the data or samples 
back to a given individual with the use of a single coding key.  In general, the 
clinical investigator is responsible for maintaining the coding key.  As the 
samples and associated data are indirectly traceable back to the subject via the 
coding key, it is possible to undertake actions such as sample withdrawal, or the 
return of individual results in accordance with the subject’s request.  The use of 
single coded data and samples allows for clinical monitoring, subject follow-up or 
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the addition of new data from the subject.  Single coding is the current standard 
used in clinical research and offers additional safeguards to the subject’s 
identifiers compared to the general healthcare confidentiality and privacy 
protection in everyday medical practice.  

2.3.2.2 Double Coded Data and Samples 
Double coded data and samples are initially labelled with a single specific code 
and do not carry any personal identifiers.  The data and samples are then 
relabelled with a second code, which is linked to the first code via a second coding 
key.  It is possible to trace the data or samples back to the individual by the use of 
both coding keys.  In general, the clinical investigator is responsible for 
maintaining the first coding key and does not have access to the second coding 
key.  As the samples and associated data can very indirectly be traced back to the 
subject via the use of both coding keys, it may be possible to undertake actions 
such as sample withdrawal, or the return of individual results in accordance with 
the subject’s request.  However additional electronic or technical processes may be 
added to further limit the ability to trace back from a genotype result to an 
individual subject.  For example, a specific computer process that allows new 
subject data to be added but prevents the reconnection of the genotype data back 
to the individual subject identifier.  The use of double coded data and samples 
allows for clinical monitoring, subject follow-up or the addition of new data from 
the subject.  The use of the second code provides additional confidentiality and 
privacy protection for subjects over the use of a single code.  Access to both coding 
keys is needed to link any data or samples back to a subject identifier. 

2.3.3 Anonymised Data and Samples 
Anonymised data and samples are initially single or double coded but where the link 
between the subjects’ identifiers and the unique code(s) is subsequently deleted.  Once 
the link has been deleted it is no longer possible to trace the data and samples back to 
individual subjects through the coding key(s).  Anonymisation is intended to prevent 
subject re-identification.  As anonymised samples and associated data are not traceable 
back to the subject, it is not possible to undertake actions such as sample withdrawal, or 
the return of individual results, even at the subject’s request.  The use of anonymised 
data and samples does not allow for clinical monitoring, subject follow-up or the addition 
of new data from the subject.  The deletion of the coding key(s) linking the data and 
samples to a given subject’s identifiers provides additional confidentiality and privacy 
protection over coded data and samples, as it prevents subject re-identification through 
the use of the coding key(s). 

2.3.4 Anonymous Data and Samples 
Anonymous data and samples are never labelled with personal identifiers when 
originally collected, neither is a coding key generated. Therefore there is no potential to 
trace back genomic data and samples to individual subjects.  In some instances only 
limited clinical data can be associated with anonymous samples (e.g., samples from 
subjects with diabetes, male, age 50-55, cholesterol>240 mg/dl).  As anonymous samples 
and associated data are not traceable back to subjects, it is not possible to undertake 
actions such as sample withdrawal, or the return of individual results, even at the 
subject’s request.  The use of anonymous data and samples does not allow for clinical 
monitoring, subject follow-up, or the addition of new data. 
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2.3.5 Additional Information 
The use of a specific coding category in relation to obtaining informed consent from 
subjects is not within the focus of this guideline and is not addressed herein.    

The conditions under which the genomic data can be linked back to a subject’s personal 
identifiers for any purpose, including the return of genomic data to the subject, should be 
described in research related documents, e.g., the informed consent document.  
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Table 1:  Summary of Genomic Data and Sample Coding Categories  

 

Sample Coding 
Category 

Link Between Subject’s 
Personal Identifiers and 
Genomic Biomarker Data 

Traceability Back to the 
Subject (Actions possible, 
including e.g., sample 
withdrawal or return of 
individual genomic results 
at  subject’s request) 

Ability to Perform 
Clinical Monitoring, 
Subject Follow-up, or 
Addition of New Data 

Extent of Subject’s 
Confidentiality and 
Privacy Protection 

Identified Yes (direct) 
Allows for subjects to be identified  

Yes Yes Similar to general 
healthcare confidentiality 
and privacy 

Coded 
 

Single Yes (indirectly) 
Allows for subjects to be identified 
(via single, specific coding key) 

Yes Yes Standard for clinical 
research 

Double Yes (very indirectly) 
Allows for  subjects to be identified 
(via the two specific coding keys) 

Yes Yes Added privacy and 
confidentiality protection 
over single code 

Anonymised No 
Does not  allow for  subjects to be 
re-identified as coding key(s) have 
been deleted 

No No Genomic data and samples 
no longer  linked to subject 
as coding key(s) have been 
deleted 

Anonymous No 
Identifiers never collected and 
coding keys never applied 
Does not  allow for  subjects to be 
identified   

No No Genomic data and samples 
never linked to subject 
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BIOMARKERS RELATED TO DRUG OR  
BIOTECHNOLOGY PRODUCT DEVELOPMENT:  

CONTEXT, STRUCTURE AND FORMAT OF QUALIFICATION SUBMISSIONS  

1. INTRODUCTION 

1.1 Background 

The use of biomarkers has the potential to facilitate the availability of safer and more 
effective drug or biotechnology products, to guide dose selection and to enhance their 
benefit-risk profile.  This guideline is based on previous experiences with submissions 
containing biomarker data in the various regions.  These submissions have been either 
stand-alone biomarker qualification applications or a component of medicinal product-
related regulatory process marketing applications (NDAs / BLAs / MAAs).  The 
development of a consistent format for submission of biomarker data will facilitate easy 
review and exchange of assessments between regions. 

1.2 Objectives  

The guideline describes recommendations regarding context, structure and format of 
regulatory submissions for qualification of genomic biomarkers (as defined in ICH E151).  
Qualification is a conclusion that, within the stated context of use, the results of 
assessment with a biomarker can be relied upon to adequately reflect a biological 
process, response or event, and support use of the biomarker during drug or 
biotechnology product development, ranging from discovery through post-approval.  A 
biomarker qualification application might be submitted to regulatory authorities if the 
biomarker directly or indirectly helps in regulatory decision-making.  The objective of the 
guideline is to create a harmonized recommended structure for biomarker qualification 
applications that will foster consistency of applications across regions and facilitate 
discussions with and among regulatory authorities.  It will also reduce the burden on 
sponsors as a harmonized format will be recommended for use across all ICH regulatory 
regions.  It is also expected that the proposed document format will facilitate 
incorporation of biomarker data into specific product-related applications.  Biomarker 
qualification can take place at any time during drug or biotechnology product 
development, ranging from discovery through post-approval.  For those instances where 
it is appropriate, general guidance for inclusion of biomarker qualification data into the 
Common Technical Document for the Registration of Pharmaceuticals for Human Use 
(CTD) format marketing authorization applications is provided in this document.  The 
use of the CTD format would be considered appropriate when biomarker data are 
submitted as part of an NDA, a BLA, a MAA, other post-approval regulatory procedures 
or upon request by the regulatory authorities. 

1.3 Scope  

The scope of this guideline is the context, structure, and format of qualification 
submissions for clinical and nonclinical genomic biomarkers related to development of 
drug or biotechnology products including translational medicine approaches, 
pharmacokinetics, pharmacodynamics, efficacy and safety aspects.  A qualification 
submission can include data and claims for a single genomic biomarker, or for multiple 

                                             
1 ICH E15 defines a genomic biomarker as a “measurable DNA and/or RNA characteristic that is 
an indicator of normal biologic processes, pathogenic processes, and/or response to therapeutic or 
other interventions”. 
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genomic biomarkers used as classifiers.  While this guideline does not explicitly cover 
non-genomic biomarkers, the principles described in this document are applicable to a 
variety of biomarker categories (e.g., genomics, proteomics, imaging) and other 
qualification contexts associated with drug or biotechnology product development.  A 
qualification submission for a combination of biomarkers (e.g., genomic together with 
non-genomic biomarkers) is also possible.  Unless otherwise specified, we will use the 
generic term “biomarker” throughout the remainder of this document. 

The guideline also covers the submission of data relevant to the validation of new 
analytical approaches to improve the evaluation of current biomarkers.  This guideline 
does not address either the qualification process or the evidentiary standards for a 
biomarker to be qualified by regulatory authorities. 

1.4 General Principles 

The proposed context of use of a biomarker corresponds to the data supporting its 
qualification.  The proposed context of use should be clearly detailed in the submission 
package.  Reference should be made to the specific use of the biomarker in drug or 
biotechnology product development.  The context of use of a biomarker in a biomarker 
qualification can be narrow or broad: the biomarker(s) might be useful for only a single 
drug or biotechnology product, or for several drug or biotechnology products in a drug 
class, or even across several drug classes. 

The structure of the submission should be consistent regardless of the context proposed, 
and flexible enough to deal with the specific attributes of each submission.  In addition, 
use of the recommended structure should facilitate submission and review of future 
biomarker qualification submissions expanding the use of the biomarker to new contexts, 
as would be the case e.g., if a nonclinical context of use expands to a clinical context of 
use. 

The format of the data for qualifying a biomarker can vary significantly depending on 
the context.  It is therefore only possible to provide general guidelines on data format for 
a biomarker qualification submission.  The format should support an evaluation of the 
data and can include reports, tabulations, and raw data (if requested by regulatory 
authorities according to the relevant practices in place).  Data format should be 
consistent with the methodology and platform used for analysing the biomarker in 
question.  Reference to standards and / or accepted methods used should be described as 
applicable.  

The dossier structure described in this guideline is intended for biomarker qualification 
submissions after sufficient supporting data have been generated.  However, this 
structure can also be considered for submissions intended to obtain scientific advice from 
regulatory authorities before or during the generation of the biomarker data intended to 
support qualification. 

The recommended biomarker qualification submission is aligned with the CTD format to 
facilitate submission and review.  The proposed overall organization of the biomarker 
qualification submission described herein corresponds to the CTD format, which consists 
of 5 parts (Modules 1-5).  The sections of the biomarker qualification submission and 
their corresponding CTD sections are as follows: ICH E-16 Section 1 (Regional 
Administrative Information) corresponds to CTD Module 1 with specific information on 
the qualification procedures; Section 2 (Summaries) corresponds to CTD Module 2; 
Section 3 (Quality Reports) corresponds to CTD Module 3; Section 4 (Nonclinical Study 
Reports) corresponds to Module 4; and Section 5 (Clinical Study Reports) corresponds to 
Module 5.  More details are described in the ICH M4 and other relevant guidelines.  
Applicants who wish to submit in accordance with the Electronic Common Technical 
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Document (eCTD) format should also consult the ICH M2 guideline (Electronic 
Standards for Transmission of Regulatory Information) and other relevant guidelines, as 
well as national and regional laws, regulations, and recommendations. 

 To facilitate the integration of biomarkers in global drug or biotechnology product 
development it is recommended that qualification submissions be submitted 
simultaneously to pertinent regulatory authorities.  It should be noted that, if a 
biomarker has already been endorsed as qualified by a regulatory authority, biomarker 
data generated within the qualified context of use do not need to be re-submitted to the 
authority for re-qualification in an NDA / BLA / MAA.  It would be appropriate to simply 
provide a copy of the assessment report of the authority in the NDA / BLA / MAA or 
other relevant regulatory procedure. 

2. STRUCTURE OF BIOMARKER QUALIFICATION SUBMISSIONS 

The biomarker qualification submission should include the following sections: 

Section 1: Regional Administrative Information 

Section 2: Summaries 

 Biomarker Qualification Overview 

Introduction, proposed context of use, high-level data description, integrated critical 
appraisal of the data / methods, additional data needed from ongoing or planned studies, 
and justification for the proposed context of use. 

 Overall Summaries of the following (if appropriate): 
o Analytical Assay Data  
o Nonclinical Biomarker Data  
o Clinical Biomarker Data 

If included in an NDA / BLA / MAA, the contents in the Section 2 should be converted 
into chapters in the appropriate CTD Module 2 such as Overview(s) and / or Overall 
Summary(ies). 

Section 3: Quality Reports 

 Structural, manufacturing and quality characteristics of investigational drug(s) 
for the biomarker qualification studies (as applicable) 

Such information is not expected to be included in a stand-alone biomarker qualification 
submission, independent from an NDA, BLA or MAA. 

Section 4: Nonclinical Reports 

 Analytical assay development reports2 
 Analytical assay validation reports2 

 Nonclinical study reports (in vitro) 
 Nonclinical study reports (in vivo, specify species) 

Section 5: Clinical Reports 
 Analytical Assay development reports3 
 Analytical assay validation reports3 

                                             
2 Corresponds to CTD Module 4 Section 4.2 or 4.3 
3 Corresponds to CTD Module 5 Section 5.3 
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 Clinical pharmacology study reports  
 Clinical efficacy and / or safety study reports 

The recommended content of these sections is explained in more detail below. 

2.1 Section 1: Regional Administrative Information4 

This section should contain documents specific to each region, for example application 
forms and / or cover letter.  The content and format of this section can be specified by the 
relevant regulatory authorities. 

2.2 Section 2: Summaries5 

By analogy to the CTD structure, biomarker qualification submissions should contain a 
Biomarker Overview to discuss and interpret the strengths and limitations of the 
submitted data.  It should be supported by the separate technical, preclinical and clinical 
Data Summaries which should present the study data as a detailed factual 
summarisation in text, tables and figures. 

2.2.1 Biomarker Qualification Overview 

2.2.1.1 Introduction 

This section should be concise.  It can include a description of the disease and / or 
experimental setting, the definition of the biomarker (e.g., in the case of genomic 
biomarkers, whether a SNP, CNV or differential gene expression signature) and a 
rationale for the biomarker’s use in drug or biotechnology product development, from 
discovery through post-approval. 

It should: 

 Summarize the key characteristics of the biomarker, including: 

o strengths and limitations (e.g., comparison with relevant standard 
methods where available, presence / absence of information on pertinent 
species / population); 

o whether it is a single or composite biomarker; if it is a composite 
biomarker, its component markers and the process through which these 
were selected should be defined; 

o objective and design of the studies supporting its use, such as prospective 
versus retrospective study design, study comparators and sample size. 

A summary of the proposed context of use of the biomarker should be provided in this 
section.  More details, including the full context of biomarker use, should be described in 
the next section. 

2.2.1.2 Context of Use 
The elements describing the context of use for a biomarker should include (i) the general 
area, (ii) the specific biomarker use, and (iii) the critical parameters which define when 
and how the biomarker should be used.  The context of use can be limited to use in drug 
or biotechnology product development.  It is expected that a biomarker proposed for 
qualification would facilitate drug or biotechnology product development program(s) or 
drug or biotechnology product use and could offer an improvement over currently 
available biomarkers or safety or efficacy endpoint assessments. 
                                             
4 Corresponds to CTD Module 1 
5 Corresponds to CTD Module 2 
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The proposed context of use for a biomarker should be supported by data that are 
available in the initial qualification dossier submission.  If the reviewing authority 
identifies an inconsistency between the proposed context and the data, additional data 
can be provided during the qualification processes, if the authority agrees.  

The context of use can be described according to the following taxonomy (see 
examples below): 

General Area (including, but not limited to): 

Nonclinical / Clinical 
 Pharmacology 
 Toxicology 
 Efficacy 
 Safety 
 Disease 

Specific Biomarker Use(s) Biomarkers can be used for a wide range of purposes, 
including, but not limited to, the following examples: 

 Patient / clinical trial subject selection 
o Inclusion / exclusion criteria 
o Trial enrichment or stratification 

 Assessment of disease state and / or prognosis 
 Assessment of mechanism of action 

o Mechanism of pharmacological mode of action  
o Mechanism of therapeutic effect 
o Mechanism of toxicity / adverse reaction 

 Dose optimization 
o No observed effect level (NOEL) in animal models 
o No observed adverse effect level (NOAEL) in animal models 
o Algorithm-based dose determination (quantitative algorithmic dosing) 
o Determination of likely dose range 

 Drug response monitoring 
o Monitoring drug safety 
o Monitoring drug efficacy 

 Efficacy maximization 
o Indicating / predicting drug efficacy 

 Toxicity/Adverse reactions minimization 
o Indicating / predicting toxicity / adverse reactions 
o Detecting / monitoring onset / reversibility of toxicity / adverse reactions 

Critical Parameters of Context of Use (including, but not limited to): 
 Drug or biotechnology product-specific use/ drug class-specific use / use not linked 

to specific drug or biotechnology products or drug classes 
 Disease diagnosis and phenotypes, prognosis, or stage 
 Sample collection 
 Assay specifications 
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 Tissue or physiological / pathological process 
 Species 
 Demographics, including ancestry and / or geographic origin 
 Environmental factors 

Examples of Context of Use for Biomarkers 
A biomarker measurement could apply to more than one context of use, depending on the 
general area and / or specific use within a single submission, as shown in the following 
examples of genomic biomarkers.  While hypothetical examples for genomic biomarkers 
are depicted here, the principles for context description are applicable for all types of 
biomarkers submitted for qualification. 

i) Nonclinical Safety 
Messenger RNA levels of kidney injury molecule 1 (Kim-1) and clusterin (Clu) can be 
included as genomic biomarkers of drug or biotechnology-induced acute renal tubular 
toxicity in rat toxicology studies.  The context of the submission in the biomarker 
qualification application would be defined as follows: 

 General Area: Nonclinical safety and toxicology 
 Specific Biomarker Use: assessment of mechanism of toxicity and dose 

optimization (NOAEL) in animal models 
 Critical Parameters of Context of Use: 

o Drug or biotechnology product-specific use: no 
o Assay specifications: mRNA 
o Tissue or physiological / pathological process addressed: kidney  
o Species: Rattus norvegicus 

ii) Clinical Pharmacology / Drug Metabolism 
CYP2C9 genetic polymorphism produces poor metabolizer (PM) and extensive 
metabolizer phenotypes and differences in Drug A exposure.  Plasma levels of Drug A in 
patients / clinical trial subjects who are known to be CYP2C9 PMs are increased due to 
reduced metabolic clearance.  Context of the submission in the biomarker qualification 
application would be defined as follows: 

 General Area: Clinical Pharmacology / Drug Metabolism and Safety 
 Specific Biomarker Use: patient / clinical trial subject selection (inclusion / 

exclusion criteria, trial enrichment or stratification), dose optimization in 
individual patients and predicting adverse reactions / risk minimization 

 Critical Parameters of Context of Use: 
o Drug or biotechnology product-specific use: Drug A 
o Assay specifications: Genotyping 
o Species: Homo sapiens 
o Demographics including ancestry and / or geography: population-

specific allele frequency  

iii) Clinical Safety 
The HLA-B*1502 allele is associated with an increased risk of the development of 
Stevens-Johnson Syndrome following administration of Drug B in Han-Chinese. 

 General Area: clinical safety 
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 Specific Biomarker Use: patient selection (inclusion / exclusion criteria), predicted 
safety and mechanism of adverse reaction / toxicity 

 Critical Parameters for Context of Use: 
o Drug or biotechnology product-specific use: Drug B 
o Assay specifications: Genotyping  
o Species: Homo sapiens 
o Demographics including ancestry and / or geographic origin: Han-Chinese 

2.2.1.3  Summary of Methodology and Results  
This section should provide a high level summary of methods and results across studies, 
using tabular representations and figures as applicable.  The review should be followed 
by a critical assessment and appraisal of overall results, including discussion and 
interpretation of the findings with regard to the proposed context.  It should present and 
discuss the strengths and limitations of the biomarker qualification program and study 
results, analyze the benefits of the biomarker for its context, and describe how the study 
results support its use in the proposed context. 

Important observations regarding the source of data, identified deficiencies, a brief 
overview of how they relate to the proposed context and how they could be addressed in 
future submissions should be included.  Additionally, key topics identified for discussion 
should be mentioned. 

2.2.1.4 Conclusion 
The Conclusion should: 

 Provide an assessment of expected benefits for the application of the biomarker 
based upon results of relevant studies, including interpretation of how the 
biomarker performance supports its use in the proposed context; 

 Address issues encountered during the biomarker qualification studies,  
explaining how they have been evaluated and resolved; 

 Identify unresolved issues, and explain why they should not be considered 
barriers to qualification for the proposed context of use and / or describe plans to 
resolve them, if applicable. 

2.2.2. Data Summaries (Analytical, Nonclinical, Clinical; as appropriate) 

The Data Summaries should include a detailed factual summarisation of information 
from the analytical (assay development) or any additional technical information, 
nonclinical or clinical studies (as appropriate), including integrated analysis of the 
biomarker qualification studies and individual study synopses.  These should provide 
results across studies, using tabular representations or figures as applicable.  

To achieve these objectives, this section should: 

 Describe and explain the overall approach to the biomarker qualification program 
including 1) methods and relevant aspects of study design, 2) technical and 
biological replication, and 3) statistical analysis, including hypothesis statements, 
endpoints and justification for sample size.  Describe the rationale for the 
selection of the population sample studied in the biomarker qualification and 
discuss constraints derived from this selection, such as those associated with 
ethnicity or disease state; 

 Contain criteria for determining sample suitability (e.g., type, amount and / or 
age of specimen, DNA yield, etc.); 
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 Describe the analytical performance characteristics of the assay (e.g., for in vitro 
assays, accuracy, precision, and other standard parameters) including any specific 
recommendations where applicable on sample handling, storage, and quality 
requirements; 

 Describe the results supporting the nonclinical / clinical use of the biomarker (e.g., 
retrospective / prospective correlation with phenotype / outcome). 

The use of graphs and tables in the body of the text is encouraged to facilitate the 
regulatory review process.  It is suggested that material presented fully elsewhere not be 
repeated in this section; rather, appropriate cross-references to more detailed 
presentations provided elsewhere in the study reports and other documents (Section 4 
and 5) are encouraged. 

2.2.2.1 Individual Study Synopses 
This section should provide synopses of the individual studies included in the 
qualification dossier.  Where the submission is based primarily on scientific publications, 
abstracts and key tables taken from the scientific publications can be used for this 
section.  These should summarize information obtained from each of the studies for 
which reports and / or manuscripts have been included in Sections 4 and 5.  The length 
of these sections can vary according to the information to be conveyed. 

2.3 Section 3: Quality6 

Drug or biotechnology product quality and manufacturing data would not be expected in 
a stand alone biomarker qualification submission independent from an NDA, BLA or 
MAA. 

2.4 Sections 47 (Nonclinical) and 58 (Clinical) 

In these sections, full study reports for biomarker qualification should be provided, and 
raw data made available to the regulatory authorities upon request.  Information on 
compliance with Good Clinical Practices (GCP) can be included in these sections.  The 
study reports can follow relevant ICH guidelines (e.g., E3, E15, M4E, M4S) where 
appropriate for their preparation.  Within the study reports, the appropriate format of 
the data will depend on the characteristics of the biomarker measured (e.g., for genomic 
biomarkers, SNPs and / or CNV) and the methodology used (e.g., for genomic biomarkers, 
microarray and / or Polymerase Chain Reaction).  

Regardless of the biomarker investigated or technology used, the rationale for selection 
of the population sample (e.g., species, age, sex) and of other variables related to the 
phenotype studied should be clearly described.  Study reports used to generate the 
biomarker qualification data should specify critical variables including, but not limited 
to, the following examples: 

 The number and classification of patients / clinical trial subjects who participated 
in the biomarker study, and the number and classification of patients / clinical 
trial subjects with assessable biomarker data; 

 Performance characteristics of the biomarker test used, based on retrospective 
and / or prospective correlation with nonclinical and / or clinical endpoint data.  
These reports should include a description of the methods and study designs as 
well as the results of any functional studies performed; 

                                             
6 Corresponds to CTD Module 3 
7 Corresponds to CTD Module 4 
8 Corresponds to CTD Module 5 



Biomarkers Related to Drug or Biotechnology Product Development:  
Context, Structure and Format of Qualification Submissions 

9 

 Variables that might both impact on the validity of the assay chosen and 
contribute to interpretation of results: 

o Hardware or platform used; 
o Current internationally recognized standards for the chosen technology; 
o Clinical variables that might contribute to interpretation of results such as 

food, exercise, measurement schedule;  
 Methods and software used for analyses of raw data. 

As an example, in the case of genomic biomarkers, additional critical parameters could 
also include:  

 Criteria for determining sample quality (e.g., age of specimen, DNA yield, etc.); 
 Methods used for determination of gene expression or DNA sequence and other 

structural characteristics including modified DNA bases (e.g., epigenetic marks 
such as 5-methylcytosine); 

 Criteria used for selection of candidate genes, if this is the chosen approach 
(candidate by position, by function, based on expression profiling data); 

 Results of analyses of genomic biomarkers, all of which should be described, as 
applicable, to current internationally recognized standards. 

Copies of other documents supporting the biomarker qualification submission should be 
provided in Section 4 for nonclinical information or Section 5 for clinical information.  
This includes, but is not limited to, copies of reference material relating to Sections 2, 4 
and 5.  This reference material can include, but is not limited to, the following: 

 Published articles in peer-reviewed journals (including meta-analyses); 
 Expert statements regarding the utility of the biomarker(s) issued by academic or 

commercial institutions, patient organizations, public-private consortia, and 
medical practice oversight boards providing guidance on such utility; 

 Evaluation reports or other relevant documents as issued by regulatory 
authorities (e.g., report of relevant scientific advice etc.); 

 Manufacturer’s technical description of commercially available biomarker assays 
(if appropriate). 

3. ABBREVIATIONS 

BLA Biologics License Application (FDA) 

CNV   Copy Number Variation 

DNA  Deoxyribonucleic Acid 

MAA  Market Authorization Application (EMA) 

NDA  New Drug Application (FDA) and Japanese New Drug Application 
(MHLW/PMDA) 

NOAEL No Observed Adverse Effect Level 

NOEL No Observed Effect Level 

PM  Poor Metabolizer 

RNA  Ribonucleic Acid 

SNPs Single Nucleotide Polymorphisms 
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