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1. Disclaimer

The opinions expressed in this document are those of the 
authors and should not be construed to represent the opinions 
of the Pharmaceuticals User Software Exchange (PHUSE), 
members' respective companies or organizations, or FDA’s 
views or policies. The content in this document should not be 
interpreted as a data standard and/or information required by 
regulatory authorities.

5. Scope

This white paper is intended to provide advice to sponsors who 
are developing the analysis plan for Phase 2-4 clinical trials 
and integrated summary documents (or other documents in 
which analysis of AEs are of interest). The advice pertains to AE 
analyses that are generally relevant across all therapeutic areas 
(treatment-emergent AEs [TEAEs], serious AEs [SAEs], AEs 
leading to discontinuation of study drug, deaths, etc). The advice 
also pertains to general safety signal detection for AEs. More 
specialized analyses or additional analyses may be needed for 
adverse events of special interest (AESIs), including events that 
become of interest after looking at the results from the initial set 
of analyses. General recommendations for analyses and displays 
that might be useful as the next step in further understanding 
and characterizing events are a topic for a future white paper.

Although the focus of this white paper primarily pertains to 
Phase 2-4 clinical trials, some of the content may apply to Phase 
1 studies or other types of medical research (eg, observational 
studies).

Detailed variable specifications for TFLs or dataset development 
are out of scope. The PHUSE Repository Content and Delivery 
Project Team will be developing code (utilizing Study Data 
Tabulation Model [SDTM] and Analysis Data Model [ADaM] 
data structures from the Clinical Data Interchange Standards 
Consortium [CDISC]) that are consistent with the concepts 
outlined in this white paper and placed in the publicly available 
PHUSE Standard Scripts Repository.

4. Overview: Purpose

This white paper provides advice on displaying, summarizing, 
and analyzing adverse events (AEs) in tables, figures, and listings 
(TFLs), with a focus on Phase 2-4 clinical trials and integrated 
summary documents. The intent is to begin the process of 
developing a common standard for analysis and reporting of 
collected information that is used across clinical trials and 
across therapeutic areas. Although the white paper focuses 
on displays and analyses of data already collected, it will have 
implications for what and how data should be collected.

The development of standard TFLs and associated analyses 
will lead to improved standardization of AE data from collection 
through data display and analysis. The development of standard 
TFLs will also lead to improved and harmonized product 
lifecycle management across therapeutic areas by ensuring that 
reviewers receive clinically relevant and meaningful analyses 
of patient safety for benefit-risk assessment. This white paper 
reflects recommendations that would lead to more consistent 
TFLs, but the recommendations should not be interpreted as 
“required” by any regulatory agency.

Another purpose of this white paper (along with the other 
white papers from the project team) is to improve expertise 
in safety analytics across the multiple disciplines involved 
with planning, interpreting, and reporting safety analyses. 
Statisticians can and should assist cross-disciplinary teams to 
understand and reduce bias in analysis planning and reporting. 
This assistance is important even when inferential statistics are 
not used. The potential for biased comparisons is especially 
a concern when multiple studies are combined (eg, via poor 
pooling practices for integrated summaries). Safety physicians 
have relied on qualitative analyses of case reports, looking at 
individual or small clusters of events. Recently, there has been 
an increased emphasis on aggregate reviews of safety data. 
As noted in Section VI of the CIOMS Working Group VI report 
[1], while medical judgment remains critical in the interpretation 

2. Notice of Current Edition
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Trials and Integrated Summary Documents” is the first edition.

3. Additions and/or Revisions
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of safety data, descriptive and inferential statistical methods 
can help medical personnel decide whether chance variation 
is a possible explanation for what is observed or whether it is 
more likely that some genuine drug effect has occurred. This 
requires statisticians to increase their engagement and help 
cross-disciplinary safety management teams to think more 
quantitatively. This also requires nonstatistical disciplines to 
obtain a higher level of analytical expertise. For example, all 
members of a safety management team should understand 
that improper pooling can lead to biased and even paradoxical 
results. See Table 10.1 for an illustrative example of paradoxical 
results and see Section 10.1 for other areas where increased 
expertise is needed.
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6. Definitions

Term Definition
ADaM Analysis Data Model

AE adverse event

AESI adverse event of special interest

ADR adverse drug reaction

CDASH Clinical Data Acquisition Standards Harmonization

CDISC Clinical Data Interchange Standards Consortium

CIOMS Council for International Organizations of Medical 
Sciences

CS computational science

CSR clinical study report

CTCAE Common Terminology Criteria for Adverse Events

EAIR exposure-adjusted incidence rate

ECG electrocardiogram

FDA Food and Drug Administration

HLGT high level group term

HLT high level term

ICH International Conference on Harmonization

IR incidence rate

IRR incidence rate ratio

LLIC Linear Logistic Indirect Comparison model

LLT lowest lever term

MEAD MedDRA-Based Adverse Event Diagnostics

MedDRA Medical Dictionary for Regulatory Activities

MSSO Maintenance and Support Services Organization

NME new molecular entity

PHUSE Pharmaceuticals User Software Exchange

PMDA Pharmaceuticals and Medical Devices Agency

PSAP Program Safety Analysis Plan

PT preferred term

SAE serious adverse event

SAP statistical analysis plan

SDTM Study Data Tabulation Model

SOC system organ class

SmPC Summary of Product Characteristics

SMQ standardized MedDRA query

TEAE treatment-emergent adverse event

TFL tables, figures, and listings

TRT treatment

WHO World Health Organization

Definitions

The following provides definitions for terms used in this white 
paper. In some cases, nomenclature varies among sources and 
there is no agreement. There are examples where multiple terms 
are used for the same quantity and other cases where the same 
term is used for different quantities. For example, the number 
of patients with an event divided by the number of patients at 
risk for the event has been referred to as the event rate [2], 
incidence rate [3], crude incidence rate [4], incidence proportion 
[2, 5-7], cumulative incidence [2, 6, 7], or simply the percentage. 
Incidence rate has been used for the number of patients with 
an event divided by the number of patients at risk for the event 
[3] and for the number of patients with an event divided by 
time at risk for the event [2, 5-7]. Thus, it is important to include 
clear definitions in statistical analysis plans (SAP), clinical study 
reports (CSR), submission documents, and tables/figures (eg, in 
footnotes if needed). When reporting percentages, incidence, or 

rates, it should be clear whether the numerator is the number of 
patients or the number of events, and it should be clear whether 
the denominator is the number of patients in a population, the 
time at risk, or the total time exposed. We concur with sources 
that include “person-time” or “exposure-adjusted” in the name 
when time is used in the denominator for clarity.

Adverse event (AE): Any untoward medical occurrence 
associated with the use of a study drug in humans, whether 
or not it is considered study-drug related (Section 1.2. of 
Attachment B of the Food and Drug Administration (FDA) 
Clinical Review Template [8]; See also Section 10.2 of this 
document).

Adverse event of special interest (AESI): An AE or group of 
AEs of scientific and medical concern specific to the sponsor’s 
product or program, which may require further investigation in 
order to characterize and understand them [1]. Example AESIs 
include hepatic-related events, infections, and hypersensitivities. 
Some AESIs can be addressed using a Medical Dictionary for 
Regulatory Activities (MedDRA) standardized MedDRA query 
(SMQ) and should be addressed with a MedDRA SMQ if one 
exists for the medical concept of interest.

Adverse drug reaction (ADR): An undesirable effect, reasonably 
likely to be caused by a study drug and it may occur as part 
of the pharmacological action of the study drug or may be 
unpredictable in its occurrence. Section 1.2. of Attachment B of 
the FDA Clinical Review Template [8] and in the FDA Guidance 
on Safety Reporting Requirements for INDs and BA/BE Studies 
[9]. See also Section 10.2.

Consolidated terms: A list of terms (usually MedDRA preferred 
terms [PTs]) that are grouped together to address a particular 
medical concept of interest (eg, an AESI) or are grouped 
because they represent the same phenomenon (eg, sedation, 
somnolence, drowsiness). This is sometimes referred to as 
clustered events [10].

Percent (in the context of AE reporting): The number of 
patients with an event divided by the number of patients at risk 
for the event. As discussed above, this is sometimes referred to 
as the event rate, incidence rate, crude incidence rate, incidence 
proportion, or cumulative incidence. This is the primary quantity 
used for signal detection and labeling in most cases (see 
Section 10.9).

Exposure-adjusted incidence rate (EAIR): The number of 
patients with an event divided by the total time at risk for the 
event [4]. Time at risk will be calculated as the sum of time 
to first event for patients who experienced the event and the 
time during the interval for patients who do not experience the 
event. This is sometimes referred to as the incidence rate or 
person-time incidence rate [6, 7]. As noted above, we believe the 
addition of “exposure-adjusted” or “person-time” is beneficial 
for clarity. The use of the EAIR is generally more appropriate 
for AESIs or for signal detection when there are differential 
dropouts between treatments, but would need to be used with 
caution (see Section 10.9).
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Program safety analysis plan (PSAP): A compound-level 
planning document describing the planned analyses and 
definitions required to conduct the planned analyses for Phase 
2-3 studies and the Summary of Clinical Safety for a compound 
[11]. The PSAP may also contain compound-level data collection 
requirements.

Serious adverse event (SAE): An AE, whether or not it is 
considered study-drug related that results in any one of a set of 
predefined criteria. Regulatory agencies define a set of minimum 
criteria (Section 1.2 of Attachment B of the FDA Clinical Review 
Template [8]; See also Section 10.2).

Static display: A table, figure, or listing that is created without 
any interactive features. It is something that can be viewed in its 
entirety on a page(s). This is in contrast to an interactive display 
that allows point-and-click technology and/or scroll bars to see 
additional data online.

Study-size adjusted percentage: A percentage that is 
calculated when multiple controlled studies are combined. The 
percentage in each treatment arm is calculated by weighting 
the observed percentage within a study by the percentage of 
patients in that study among the pooled population [12, 13]. This 
is also referred to as a study-size–adjusted incidence proportion. 
See Section 10.1 for an example.

Treatment-emergent adverse event (TEAE): An event 
not present at baseline, or not present at the severity seen 
on treatment (Section 7.4.1 of Attachment B of the FDA 
Clinical Review Template [8]). While this definition appears 
straightforward, there are multiples ways in which this is 
implemented across the industry (see Section 10.2).

teams. While individual companies with mature standardization 
in place may be hesitant to change to the recommendations in 
this white paper, the idea is that, over time, the overall review 
of safety data will be improved by implementing the latest 
recommendations and by gaining familiarity of definitions, 
methods, and displays among all those involved. Using the 
recommendations in this white paper should lead to more 
effective and clear communication for all stakeholders.

7. Problem Statement

Industry standards for data collection and storage have evolved 
over time: Clinical Data Acquisition Standards Harmonization 
(CDASH), observed data (SDTM), and analysis datasets (ADaM). 
However, there is a lack of a commonly agreed systematic 
approach to identify and analyze safety signals from randomized 
clinical trials [14]. Several regulatory guidance documents 
contain suggested TFLs and/or discussion around analyses 
for common assessments and quantitative measurements, 
but they are open to varied interpretation. While individual 
companies may have their own standard TFLs for common data 
elements, lack of cross-industry standards requires medical 
reviewers to understand and learn the various nuances and 
methods across the submissions he/she reviews. In addition, if 
definitions are different or if the data are displayed in a manner 
that a medical reviewer is not accustomed to, the sponsor may 
be asked to summarize the data differently potentially leading 
to not meeting a first cycle review. Having many variations for 
defining certain terms, variations on how to include/exclude 
TEAEs occurring after stopping study drug, and variations in 
how the usual safety data are displayed (eg, AEs, SAEs, etc) 
leads to unnecessary burden. Cross-industry standardization 
also provides a mechanism to incorporate shared learning more 
efficiently and potentially enables quicker implementation of new 
methodologies. Crowd-sourcing standardization efforts (instead 
of each sponsor networking to maintain their own standards) 
should lead to more optimal displays for medical reviewers, 
health authorities, ethics committees, and drug development 

8. Background

The PHUSE Computational Science Collaboration is an 
initiative between PHUSE, the FDA, and industry that identified 
computational science priorities that could be addressed by 
collaboration, crowd sourcing, and innovation [15]. Several 
computational science (CS) working groups were created to 
address many of these challenges. The working group titled 
“Standard Analyses and Code Sharing” (formerly “Development 
of Standard Scripts for Analysis and Programming”) has led the 
development of this white paper, along with the development of 
a platform for creating and storing shared code.

Several existing guidance documents (see bulleted list below) 
contain suggested TFLs and/or discussions around analyses for 
common assessments and quantitative measurements. These 
documents were used as a starting point in the development of 
this white paper. The documents include the following:

1.  Council for International Organizations of Medical Sciences 
(CIOMS) X – Evidence Synthesis and Meta-Analysis for Drug 
Safety (2016) [1].

2.  FDA Guidance for Industry: Collection Needed in Late Stage 
Premarket and Postapproval Clinical Investigations (2016) 
[16].

3.  European (EU) Guidance document for the content of the 
<Co-> critical assessment report (2014) [17].

4.  FDA Guidance for Industry: E3 Structure and Content of 
Clinical Study Reports Questions and Answers (R1) (2013) 
[18].

5.  FDA Guidance for Industry and Investigators: Safety 
Reporting Requirements for INDs and BA/BE Studies (2012) 
[9].

6.  ADaM Data Structure for Adverse Event Analysis (2012) [19].
7.  Japan Format for Preparing the Common Technical 

Document for Submission of New Drug Applications to 
Reduce Total Review Time (2011) [20].

8.  FDA Manual of Policies and Procedures: Clinical Review 
Template (2010) [Attachment B contains the detail related to 
safety] [8].

9.  European Medicines Agency. A Guideline on Summary of 
Product Characteristics (SmPC), Revision 2 (2009) [21].

10.  CIOMS VI – Management of Safety Information from Clinical 
Trials (2005) [1].

11.  FDA Reviewer Guidance. Conducting a Clinical Safety 
Review of a New Product Application and Preparing a Report 
on the Review (2005) [22].

12.  FDA Guidance for Industry: Premarketing Risk Assessment 
(2005) [23].

13.  International Conference on Harmonization (ICH) M4E: 
Common Technical Document for the Registration of 
Pharmaceuticals for Human Use - Efficacy (2002) [24].

14.  ICH E9: Statistical Principles for Clinical Trials (1998) [25].
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15.  ICH E3 Guideline for Industry: Structure and Content of 
Clinical Study Reports (1995) [26].

Additional references used to inform recommendations 
regarding AEs in general have been cited throughout the 
document.

9. Considerations

Members of the Analysis and Display White Paper Project 
Team reviewed regulatory guidance and shared ideas and 
lessons learned from their experience. Draft white papers were 
developed and posted in the PHUSE wiki environment for public 
comments.

Most contributors and reviewers of this white paper are industry 
statisticians, with input from non-industry statisticians (eg, 
FDA and academia) and industry and non-industry clinicians. 
Additional input (eg, from other regulatory agencies, ICH, World 
Health Organization [WHO]) for a future version of this white 
paper would be beneficial.

10. Recommendations

10.1. General Recommendations

This section contains general recommendations for analyses 
and displays that apply to safety in general, not specifically to 
AEs, but applies to AEs as well.

P-values and Confidence Intervals

There has been ongoing debate on the value (or lack of value) 
of the inclusion of p-values and/or confidence intervals in safety 
assessments [11]. This white paper does not attempt to resolve 
this debate. As noted in the FDA Clinical Review Template (eg, 
Section 7.4.2 of Attachment B) [8], p-values or confidence 
intervals can provide some evidence of the strength of the 
findings, but unless the trials are designed for and powered 
appropriately for hypothesis testing, these should be thought 
of as descriptive. In the example tables (eg, Table 10) in the 
FDA Clinical Review Template [8], there is a note that while 
p-values are not used for hypothesis testing in safety, it is useful 
to identify events with p<0.05 for drug/placebo comparisons. 
International Conference on Harmonization E9 Section 6.4 [25] 
notes that descriptive statistics are generally used for safety, 
with confidence intervals wherever it aids in interpretation. 
International Conference on Harmonization E9 [25] also 
mentions that p-values are sometimes useful as a flagging 
mechanism to highlight differences worth further attention. Ma 
and colleagues [14] states that it’s important to show some 
measure of uncertainty (confidence intervals, p-values, posterior 
credible intervals, or posterior probabilities). Throughout this 
white paper, confidence intervals (not p-values) are included in 
several places, as they do provide at least a crude estimate of 
the strength of evidence. Where these are included, they should 
not be considered as describing a hypothesis test. If a sponsor 
or compound team decides that these are not helpful as a tool 
for reviewing the data, they can be excluded from the display. If 
a sponsor or compound team decides p-values would be helpful, 
they can be added. If p-values are added, we recommend the 
actual p-values be reported instead of an asterisk indicating 

when a particular threshold is met (eg, p<0.05). This is more 
consistent with the idea of using it as a tool for interpretation (by 
knowing relative strength of evidence among events) instead of 
a hypothesis test as emphasized in a February 2016 statement 
from the American Statistical Association [27]. Although certain 
statistical methods are recommended in this white paper for 
confidence intervals (for teams that choose to include them) 
alternate methods can be considered.

Some teams may find p-values and/or confidence intervals 
useful to facilitate focus but have concerns that high p-values 
or confidence intervals including 0 (for differences) or 1 (for 
ratios) may lead to unwarranted dismissal of a potential 
signal. Conversely, there are concerns there could be over-
interpretation of p-values adding potential concern for too many 
outcomes. Similarly, there are concerns that the lower or upper 
bound of confidence intervals may be over-interpreted. As 
noted in ICH E9 Section 6.4 [25], the considerable imprecision 
that arises from low frequencies of occurrence is clearly 
demonstrated when confidence intervals are used. For example, 
a wide confidence interval would have a very high upper bound. 
Sometimes seeing a very high upper bound causes undue alarm 
that a risk could actually be that high, when in fact there are 
simply too few cases to make an estimate. It is important for 
those interpreting the TFLs to be educated on these issues, 
and the February 2016 statement from the American Statistical 
Association [27] provides helpful guidance to avoid over-
interpretation.

When p-values or confidence intervals are used, the decision to 
conclude that any given AE is an ADR should never be based 
solely on a p-value or confidence interval; medical judgment 
always needs to be applied [28].

When only percentages are included in displays (eg, no p-values, 
no confidence intervals, no risk difference, no risk ratio, no 
odds ratio), it may be difficult to determine which events 
warrant further scrutiny. Unless the sponsor or compound team 
determines some other objective process, the review of AEs 
would completely rely on the individual physicians and their way 
of processing the information in their head. Some physicians 
may place an emphasis on the most frequent events, while 
others may place an emphasis on those that have the largest 
risk ratios (eg, the treatment percent is at least 2 times the 
placebo percent). Without p-values or confidence intervals, 
strength of evidence for a drug/placebo difference would need 
to be inferred. Other physicians may only focus on those events 
that they believed prior to review to have biological plausibility.

Statistical Methods and Multiplicity

If a sponsor or compound team decides to include p-values as 
part of their practice to facilitate focus for signal detection, the 
next decisions are what method and if and how to adjust for 
multiplicity. Typically, for individual studies, the Fisher’s exact 
test is used. For integrated summaries, the Cochran-Mantel-
Haenszel test for general association adjusted for study is a 
reasonable option, but other choices may make sense especially 
for rare AESIs [29]. As noted by Wisniewski and colleagues 
[30], while ICH E9 [25] recommends statistical adjustments for 
multiplicity when applying hypothesis tests to a large number 
of safety variables in clinical trial data, multiplicity adjustment 
has also been described as counterproductive [8] and are often 
avoided. Crowe and colleagues [11] mentioned two possible 
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methods to tackle multiplicity—the Double False Discovery 
Rate multiple adjustment procedure [31] or a Bayes method 
suggested by Berry and Berry [32]. The Bayes method utilizes 
a Bayesian hierarchical model that can use the MedDRA 
hierarchy, thereby borrowing strength from similar terms. It has 
been suggested that it performs well [33]. Since this version of 
this white paper does not take a position on whether to even 
include p-values, we do not take a position on any multiplicity 
method. For now, since we believe p-values are primarily used 
for knowing which terms have similar strength of evidence (not 
hypothesis-testing), we think avoiding multiplicity methods is 
acceptable. However, we are intrigued by methods that can 
facilitate the identification of terms most worthy for the medical 
reviewer to consider.

Choice of Comparative Metric

When summarizing AE data between treatments for signal 
detection, there are several choices for a comparative metric 
(when included). The most common choices (for clinical trials) 
are the risk difference (the difference between two proportions), 
risk ratio (the ratio of one proportion to another), and odds ratio 
(the ratio of one odds divided by another, where the odds of 
an event is a proportion divided by one minus the proportion). 
The risk difference is an absolute measure, while the risk ratio 
and odds ratio are relative measures. There are advantages 
and disadvantages across these choices [4, 14, 34]. As noted 
by Zhou and colleagues [4], the risk difference can more 
directly reflect the magnitude of patients that could be affected 
by a risk. However, relative metrics are sometimes used as a 
flagging mechanism for identifying events that may warrant 
further investigation (eg, identifying events occurring at least 
two times more frequently with drug versus placebo). We chose 
to display risk differences in our example tables. Replacing the 
risk difference with an alternate metric (eg, risk ratio or odds 
ratio) would also be acceptable. For AESIs, providing multiple 
metrics (eg, one absolute metric and one relative metric) is 
often warranted. However, for general safety signal detection 
providing one metric is generally sufficient.

Importance of Visual Displays

Communicating information effectively and efficiently is crucial 
to detecting safety signals in a timely manner and enabling 
decision-making. Current practice, which focuses on tables, has 
not always allowed us to communicate information effectively 
since tables and listings may be very long and repetitive. 
Graphics, on the other hand, can provide more effective 
presentation of complex data, increasing the likelihood of 
detecting key safety signals and improving the ability to make 
clinical decisions [35, 36]. They can also facilitate identification 
of unexpected values.

Standardized presentation of visual information is encouraged. 
The FDA/Industry/Academia Safety Graphics Working Group 
was initiated in 2008. More information on this group can 
be found at https://www.ctspedia.org/do/view/CTSpedia/
StatGraphHome. This working group was formed to develop 
a wiki and to improve safety graphics best practice. It has 
recommendations on the effective use of graphics for three key 
safety areas: AEs, electrocardiograms (ECGs), and laboratory 
analytes. The working group focused on static graphs, and 
their recommendations were considered while developing this 
white paper. In addition, there has also been advancement in 

interactive visual capabilities. While this white paper focuses 
on static displays, we do include some notes for areas where 
interactive visual capabilities would be beneficial and include 
snapshots of examples in Section 18, Appendix B.

Conservativeness

The focus of this white paper is clinical trials for which there 
are comparator data (either placebo or active comparator). One 
might be tempted to consider that it is always “conservative” 
to choose a method that leads to a higher number of patients 
being included in an analysis. This could be achieved in various 
ways, such as including a long post-drug follow-up time, using a 
low boundary as the upper reference limit for a laboratory value, 
or using a broad search for AE terms to ensure that all possible 
relevant terms are included in the definition of the safety 
outcome. However tempting these approaches may be, they can 
sometimes make it more difficult to identify safety signals in a 
comparison of drug to a comparator [8, 37, 38]. This is because 
overly broad inclusion of events (or patients with an event) can 
lead to an underestimation of the true relative risk because more 
events may be included in each arm that are unrelated to the 
true, but possibly unknown, mechanism of action, thus adding 
spurious “events” to each arm in the analysis.

In other words, it is not necessarily “conservative” to add more 
data, if the resulting estimate introduces bias and/or spurious 
findings that could dilute a signal. The intent of the proposed 
methodology is to identify meaningful safety signals for a 
treatment relative to a comparator group.

Number of Therapy Groups

The example TFLs show two treatment arms (eg, two dose 
arms) versus a comparator in this version of the white paper. 
Most TFLs can be easily adapted to include additional treatment 
arms or a single arm.

Multi-phase Clinical Trials

The example TFLs for individual studies show two treatment 
arms and a comparator within a controlled phase of a study. 
The example TFLs for integrated summaries show one 
treatment arm (assumes all of the treated arms are pooled) and 
a comparator arm within the controlled phase of the studies. 
Example TFLs for additional phases are considered out-of-
scope in this version of the white paper. Many of the TFLs 
recommended in this white paper can be adapted to display 
data from additional phases.

Integrated Analyses

For submission documents, TFLs are generally created using 
data from multiple clinical trials. Determining which clinical 
trials and which treatment arms to combine for a particular 
set of TFLs can be complex. Section 7.4.1 of the FDA Reviewer 
Guidance [22] contains a discussion of points to consider. For 
purposes of this white paper, we assume not all studies will 
have the same doses and that all doses of the investigational 
study drug that fall within the range of draft label dosing will 
be included as a single treatment arm. However, the TFLs can 
be adapted to different scenarios. Generally, when calculating 
summary metrics (eg, odds ratio, risk ratio, risk difference), 
confidence intervals, and/or p-values, incorporating a method 
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that accounts for the inclusion of data from multiple studies (eg, 
including study as a stratification variable) is usually important. 
When the treatment-placebo randomization ratio (after pooling 
of any dose groups) is not constant across the studies included 
in the integrated summary and only crude percentages are 
calculated, then the review of data is subject to potential 
misinterpretations (eg, Simpson’s paradox; [13]). Creating visual 
displays or tables in which comparisons are confounded within 
study is discouraged.

One method that has been proposed by Chuang-Stein and 
Beltangady [12] is to create “adjusted percentages". Even when 
appropriate stratified methods are used for the summary metric, 
confidence interval, and/or p-value, summaries generally include 
the crude percentage, which can be confusing if a paradox 
exists because of unequal randomization. Methods have been 
suggested but are not yet part of normal practice. We believe 
that it is time to use adjusted percentages more routinely. While 
there are multiple methods for creating adjusted percentages, 
we encourage the inclusion of the study-size adjusted 
percentages in displays [13]. When the unadjusted percentages 
are impacted by such paradoxes, the adjusted percentages are 
likely to be more appropriate for summaries such as labeling.

Table 10.1 illustrates the phenomenon. It can be seen that in each 
study of Table 10.1 the percentages of patients with the AE of 
interest were the same. However, the crude pooled percentage 
shows that the 24% of patients treated with the new treatment 
experienced the AE, while 29% of patients treated with placebo 
experienced the AE. The study-size-adjusted percentages 
accurately reflect the lack of difference between the new 
treatment and placebo-treated patients. This paradox is not 
limited to any particular direction. It could cause signals to be 
missed or it could cause undue alarm.

Table 10.1.
Observed Incidence Proportions of Patients with a Particular 
Adverse Event in the New Treatment and Placebo Group 
in Three Trials Data Extracted from Table 1 of Crowe and 
colleagues [13]

New Treatment, n/N (%) Placebo, n/N (%) Total patients in the study
Phase 2 Study 30/300 (10.0%) 10/100 (10.0%) 400

Phase 3 Study 133/700 (19.0%) 67/350 (19.1%) 1050

Phase 3 Study in Refractory 
Patients

200/500 (40.0%) 200/500 (40.0%) 1000

Percentages from Crude Pooling 363/1500 (24.0%) 277/950 (29.0%) 2450

Study-Size Adjusted Percentages 400        30      1050     133
––––– x –––– + ––––– x –––– +
2450     300     2450     700
1000     200
––––– x ––––
2450     500

= 26.1%

400        10       1050      67
––––– x –––– + ––––– x –––– +
2450     100     2450     350
1000     200
––––– x ––––
2450     500

= 26.2%

N = the total number of patients in the group; n = the number in 
the group that experienced the event.
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In addition to avoiding potential misinterpretations of pooled 
data, understanding whether the overall representation 
accurately reflects the review across individual clinical trial 
results is also important. It is likely common practice to review 
results by study for events that have percentages that appear 
different between the treatment group and placebo in an 
integrated summary. However, it might not be as common to 
review results by study for events that have percentages that 
appear similar between the treatment group and placebo in an 
integrated summary. In order to not miss potential safety signals, 
it is important to include methods that would identify a potential 
signal that might only be apparent in one of the studies (see 
the phototoxicity example in Section 7.1.3 in Attachment B of 
the FDA Clinical Review Template [8]). In order to detect such 
situations, tests for homogeneity could be included in the tables 
for integrated summaries (not shown in our example tables), 
interactive tools can be used to systematically review by-study 
results, and/or a careful review for potential signals in individual 
CSRs can be included as part of the overall safety review 
process.

10.2. Discussion of Adverse Event Definitions

As discussed in the FDA Reviewer Guidance [22], an adverse 
event is any untoward medical occurrence associated with the 
use of a drug in humans, whether or not it is considered study-
drug related. An adverse drug reaction is an undesirable effect, 
reasonably likely to be caused by a study drug and it may occur 
as part of the pharmacological action of the study drug or may 
be unpredictable in its occurrence. Adverse drug reactions do 
not include all AEs observed during the use of a study drug, 
only those where there is some reason to believe a causal 
relationship exists between the study drug and the occurrence 
of the AE. Determining whether an AE is an ADR involves many 
factors (eg, biologic plausibility, clinical impressiveness of any 
individual case, the statistical assessment of the strength 
and magnitude of the observed effect, the observed dose 
relationship, the severity of the event, the consistency of findings 
across studies, the consistency of findings from similar events, 
consistency of findings from similar compounds and clinical 
relevance) [10, 14, 39].

Serious adverse events are AEs occurring at any dose, whether 
or not they are considered study-drug related, that result in any 
of the following outcomes:

• Death
• A life-threatening AE
•  Inpatient hospitalization or prolongation of existing 

hospitalization
• A persistent or significant disability/incapacity
• A congenital anomaly or birth defect
•  Important medical events that may not result in death, be 

life-threatening, or require hospitalization may be considered 
SAE when, based upon appropriate medical judgment, they 
may jeopardize the patient and may require medial or surgical 
intervention to prevent one of the outcomes listed above

Non-serious adverse events are all AEs that do not meet the 
above criteria for “serious”.

The precise definition of a treatment-emergent adverse 
event varies across documents and all lack necessary detail 
for consistent implementation across the industry. Section 7.4.1 

of the FDA Clinical Review Template [8] notes that treatment-
emergent signs and symptoms are those not present at baseline 
or not present at the severity seen on treatment. Several other 
authors have discussed more detailed definitions for treatment 
emergence [10, 40]. As noted in these references, variation in 
collection methods for AEs introduces additional variation in 
the eventual interpretation of treatment emergence as well. 
A future white paper is planned to illustrate more thoroughly 
how variations in collection and definitions potentially affects 
the summary of TEAEs. Recommending a specific collection 
method and more detailed definition of treatment emergence 
is considered out-of-scope for this version of the white paper 
but is very much in scope for the overall computational science 
collaboration. It is assumed TEAEs are identified in analysis 
datasets and available for summaries/analyses. The specific 
detailed definition should be documented in the compound’s 
PSAP [11, 41-43], or similar planning document that is developed 
early in a compound’s lifecycle and shared with regulatory 
agencies for feedback as needed. The specific method should 
also be included in SAP(s) and protocol(s) methods sections, as 
appropriate.

10.3. Adverse Event Data Collection

Adverse event data can be collected for a study/product in 
several ways. Some methods for obtaining AE data include 
open-ended questioning, specific solicitation of particular 
AEs, and checklists. Especially for open-ended questioning, 
the instructions for when to include an event for collection 
become important for truly understanding “adverse events” 
and “treatment-emergent adverse events”. The method of 
obtaining information should be considered carefully as there 
may be limitations in interpretation depending on the collection 
approach. Across studies, consideration should be made 
to proactively collect AE data consistently at least through 
specific periods of a compound’s lifecycle. As noted in FDA’s 
guidance on safety data collection [16], variation in collection is 
encouraged between early-phase studies versus late-phase (eg, 
postmarketing) studies.

As noted in Section 10.2, recommending a specific method for 
collection and/or specific instructions associated with collection 
is considered out-of-scope for this white paper but is in scope 
for the overall FDA/PHUSE computational science collaboration. 
A newly formed project team named “Best Practices for Data 
Collection Instructions” has just started tackling some of the 
challenges in data collection consistency.

While it is out-of-scope for this white paper to provide specific 
recommendations, below is a brief summary of some areas 
where variation occurs (with some thoughts included) to 
highlight the issue:

•  Events that start after informed consent obtained but before 
treatment initiation – For most AE collection methods, events 
that start after informed consent date but before treatment 
initiation are captured in AE collection, but some collection 
methods may start at the time a treatment phase begins. In 
addition, some collection methods may collect all AEs after 
informed consent but before treatment initiation, while others 
may limit the AEs during the time window to include only events 
deemed to be causally associated with or due to protocol-
mandated procedures.
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•  Events that start before treatment initiation and worsen in 
severity after treatment initiation are captured in routine AE 
collection; however, the details vary. See Section 10.5 for 
further discussion of event severity.

•  Events that start before treatment initiation but improve after 
treatment initiation – Improvements are captured in some 
collection methods but not in many other collection methods. 
Having a collection method that captures improvements (ie, 
all changes in severity) does provide better data for individual 
case reviews (eg, enables the graphical summaries of AEs 
over time as shown in Section 18, Appendix B). Having a 
collection method that captures changes in severity over 
time also provides more complete data for potential ad-hoc 
exploration that may not be possible otherwise (eg, potential 
relationship between agitation/activation and suicidal thoughts 
and behaviors). See Section 10.5 for further discussion of event 
severity.

•  Event relatedness – In most collection methods, it appears 
event relatedness is collected. See Section 10.6 for further 
discussion of event relatedness.

•  Serious event timing – For some collection methods, the only 
thing captured is if an event was serious at some point during 
the study. In other collection methods, more details are known 
about serious events. Of note, for multiphase studies, it is likely 
to be important to know when an event becomes serious to 
enable summaries of SAEs by phase.

•  Definition of serious – In some collection methods, serious is 
strictly determined by the definitions per regulatory guidance 
(eg, http://www.fda.gov/Safety/MedWatch/HowToReport/
ucm053087.htm). In other collection methods, some sponsors 
add additional criteria to what should be considered serious. 
Sometimes, these additional criteria are added simply to 
provide a means to receive more detail on individual case 
descriptions. In these cases, we recommend specifically 
designed follow-up forms for AESIs instead of merely defining 
these as “serious”.

•  Serious events occurring after study completion – In some 
collection methods, serious events occurring after study 
completion are included in the study clinical trial database, 
while in other collection methods they are included in alternate 
data systems. We recommend that the clinical trial database 
include all serious events that occur during a study and not 
include serious events that occur after the study is considered 
complete for the patient. Predefined follow-up phases should 
be considered part of the study and part of the design of the 
study.

•  Intermittent events (eg, headaches) – These are sometimes 
captured as one event over a long period, or sometimes each 
event is captured. These variations make summaries of the 
number of events difficult to interpret.

•  Events that are part of the disease – Prespecified events 
considered part of the disease are captured in the Clinical 
Events CDISC domain. However, events that might be related 
to the disease that were not prespecified may be captured 
inconsistently.

While we will defer to the newly formed project team for 
more robust recommendations, we will make the following 
assumptions for purposes of recommending displays: all 
events starting at informed consent date will be captured (with 
programming code that includes treatment start date to be 
used to determine treatment emergence); event severity will 
be collected either as mild, moderate, severe or using Common 
Terminology Criteria for Adverse Events (CTCAE) grade 

severities; and severities over time will be captured (including 
improvements).

10.4. Adverse Event Categories and Preferred Terms

Investigator-reported AEs usually include verbatim terms. One 
commonly accepted approach to placing verbatim terms into 
appropriate AE categories prior to analyses includes mapping 
to a standard dictionary of PTs, one approach being MedDRA 
(http://www.meddra.org). The Medical Dictionary for Regulatory 
Activities is widely used across the industry in nononcology 
studies. In oncology studies, CTCAE grades are commonly used, 
which includes MedDRA mapping and definitions for severity 
grades (see Section 10.5). The TFL analyses proposed in this 
document assume that investigator-reported AEs are mapped 
appropriately to AE categories.

As noted in Attachment B, Section 7.1.2 of the FDA Clinical 
Review Template [8] and the EU SmPC Guideline [21], 
categorization that is too granular can result in underestimation 
(eg, somnolence, drowsiness, sedation, and sleepiness probably 
all refer to the same event), and too broad of categorization 
can result in the dilution of more significant events (eg, loss 
of consciousness and syncope subsumed under hypotensive 
events or hypotension). The Medical Dictionary for Regulatory 
Activities provides several levels of granularity – lowest level 
term (LLT), PT, high-level term (HLT), high-level group term 
(HLGT), and system organ class (SOC). As noted in Section 
6.2 in ICH E9 [25] and Section IV (f) in the CIOMS VI report [1], 
the “preferred term” is generally recommended for reporting 
purposes. Additionally, using the MedDRA PT for reporting is 
currently predominant industry practice. For now, we support 
the use of MedDRA PT (nested within SOC) in the standard 
set of static displays but believe additional steps should be 
taken to address potential over-granularity, and we believe 
further research is needed in this area. We currently believe an 
additional static display incorporating MedDRA PT nested within 
HLT and SOC could facilitate an assessment that is less granular 
than the MedDRA PT and is recommended for integrated 
summaries. However, since the MedDRA HLT level does not 
address all potential over-granularity issues (eg, HLTs do not 
combine PTs that are in different SOCs), a review of AEs for 
signal detection should include a review of whether excessive 
splitting exists in the data that would potentially require 
additional grouping of terms. Such a review could be done 
manually (by reviewing the entire TEAE table reported using 
PTs), and/or by utilizing interactive tools that allow for selecting 
terms to group interactively. The FDA uses an interactive display 
tool called JReview as well as an internally developed tool called 
MedDRA-Based Adverse Event Diagnostics (MAED) that allows 
reviewers to create custom queries with specific PTs to look 
for safety signals. At the time of submission (when decisions 
are made with respect to determining ADRs to communicate in 
labeling), a discussion in the Summary of Clinical Safety on how 
events were reviewed to address these potential pitfalls and the 
result of the review is often warranted.

Alternatively or additionally, sponsors can create and maintain 
custom groupings. At least one company [10, 33, 44] maintains 
company-specific “MedDRA Labeling Groupings” to address 
potential over-granularity for reporting frequencies in labeling to 
use across compounds within their company. Unlike HLTs, these 
groupings can be made to combine terms that are essentially 
the same event but not necessarily in the same SOC (eg, Mallick 
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[44] used the following PTs to represent the clinical concept 
of anaemia: Anaemia, Erythropenia, Haematocrit decreased, 
Haemoglobin decreased, Packed red blood cell transfusion 
and Red blood cell count decreased). These custom groupings 
are potentially useful for improving signal detection. According 
to some research on the topic, it appears there is some 
improvement in signal detection with the use of such groupings 
[30, 33]. If a-priori systematic grouping of similar terms (that 
can span across SOCs) is deemed valuable for signal detection, 
perhaps the PHUSE Working Group collaboration could facilitate 
making use of such groupings operationally available for cross-
industry use (eg, networking with the MedDRA Maintenance and 
Support Services Organization (MSSO) and/or having a cross-
industry group support the effort and store the result in a public 
area such as the PHUSE Repository). We consider improvement 
in this area a high priority in the overall standardization effort.
Of note, MedDRA provides an additional mechanism in which to 
group terms –SMQs. Standardized MedDRA queries have been 
developed for many clinical concepts. Generally, SMQs include a 
relatively large list of PTs related to a particular medical concept 
(which can span across different SOCs). Many (though not all) 
medical concepts are covered and they continue to evolve. 
They tend to be very helpful when searching for events that 
potentially point to a common pathophysiology but often require 
some level of review for identifying true cases of interest. The 
SMQs help somewhat to address the potential over-granularity 
of MedDRA PTs, but these groupings are generally broader than 
the attempts to group PTs that are essentially the same event. 
Generally, their purpose is to assist in the assessment of AESIs. 
If an SMQ exists for a particular AESI, it is recommended to use 
the SMQ since there are several benefits to using them rather 
than developing a custom definition. The main advantages are 
that they 1) have been developed by an external medical group 
and do not have the appearance of bias in their creation, 2) are 
updated with each version of MedDRA, and 3) are recognized 
by regulatory agencies. Because newer MedDRA versions have 
more SMQs, studies that used old versions of MedDRA should 
be upconverted to a newer version of MedDRA for a more 
comprehensive integrated safety review.

10.5. Adverse Event Severity

As noted in the CDISC SDTM Implementation Guide, severity 
seems to be collected in most cases. Severity is generally 
available for an event when it is first reported and/or when it is 
most severe. However, the reporting of severities over time (eg, 
all changes including improvements) is inconsistent. As noted 
in Section 10.3, we assume severities over time are available. 
If they are not available, then some of the displays in this white 
paper will not be possible or will have to be adjusted. Of note, 
in many cases, severity is incorporated into programming logic 
for determining treatment emergence. Therefore, before a study 
team decides not to collect severity, a thorough understanding 
of potential downstream implications should be understood.
It appears that for most nononcology studies, severity is 
collected subjectively as mild, moderate, or severe, and for 
most oncology studies, severity is collected more objectively 
using CTCAE grade definitions with 4 or 5 levels for some 
terms. Standardized CTCAE severity levels were developed for 
oncology studies since oncology patients experience many AEs 
and such severity granularity is considered useful. Since the 
development of CTCAE severity levels, some have suggested 
that it should be used beyond oncology, with the idea that having 
more severity levels with objective criteria would be more useful 

than three subjective levels. Alternatively, others have suggested 
that collection of severity level is not useful with the idea that 
knowing seriousness and knowing whether the event led to 
treatment discontinuation are sufficient indicators of severity. 
In general, we do not recommend the added burden to use 
CTCAE severity definitions in nononcology indications, except 
perhaps for specific AESIs, if applicable. In this version of the 
white paper, we provide mock shells for both – mild/moderate/
severe (generally used for nononcology) and CTCAE-defined 
severity levels (generally used for oncology). However, for 
nononcology studies, a case can be made not to create a static 
table summarizing severity levels. It might be better to use the 
data for individual case reviews and/or provide the ability to 
review severity levels into interactive display tools for exploration 
purposes instead of creating static tables. For now, we will 
recommend a static display but this is certainly one area for 
further thought.

10.6. Adverse Event Relatedness Assessment by the 
Investigator

As noted in the FDA Guidance on Safety Reporting 
Requirements [9], the investigator’s assessment of causality 
is not required for nonserious AEs by the regulations, although 
many sponsors require it in protocols. As discussed in the 
FDA Clinical Review Template [8], the relatedness assessment 
made by the investigator generally is not considered useful. 
In the CIOMS VI report [1], there is a recommendation only to 
collect relatedness for serious events. However, in the Japan 
guidance document [20], there is a mock table that includes 
columns providing percentages of the AEs considered related 
(side-by-side with all-causality AEs). This table with both all-
causality AEs and treatment-related AEs are generally used in 
labeling for Japan. While we concur with the CIOMS VI working 
group that collecting relatedness only for serious events 
makes sense, we recommend that the relatedness assessment 
made by the investigator be collected for all AEs to meet the 
current expectations of the Pharmaceuticals and Medical 
Devices Agency (PMDA). We do not believe summary tables 
for AEs considered related by the investigator are necessary 
for individual studies, nor necessary in submission documents 
to regulatory agencies other than the PMDA. In addition to 
the expected tables for the PMDA, the data can be used for 
individual case reviews and/or provided in interactive display 
tools for exploration purposes.

Of note, the specific levels of relatedness are not defined in 
CDISC/CDASH. Thus, when collected, collection varies (eg, yes/
no, yes/no/unknown, no/probable/possibly/likely).

The relatedness assessment by the investigator is different 
from the United States requirements for expeditiously reporting 
SAEs to the FDA. Per the FDA Final Rule (21 CFR 312.32) 
and guidances on Safety Reporting Requirements [9, 45], 
sponsors are required to expeditiously report any SAEs that 
are unexpected and for which there is evidence to suggest a 
causal relationship between the study drug and the SAE (ie, 
the SAE is suspected to be an ADR). Under the Final Rule, 
even if an investigator identifies an event as study-drug related, 
but the sponsor finds no evidence of causality, the sponsor 
should not report the event on an expedited basis to the FDA 
[46]. The idea is that a sponsor would have more information 
than an individual investigator would have (eg, SAEs reported 
across study sites and across multiple studies, the study drug’s 
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mechanism of action, class effects, aggregate analyses). While 
the investigator’s view is important for the sponsor to consider 
when reviewing SAEs, all information is used for determining 
potential causality.

10.7. Adverse Events after Stopping Study Drug

Adverse events that occur after stopping study drug (eg, 
treatment under study and comparators) are collected for many 
reasons. In many cases, safety follow-up phases are included to 
monitor patients for a period after study drug is stopped. Follow-
up phases are often included to determine if there are safety 
concerns when patients stop study drug, to allow for event 
collection through the time the study drug is expected to be out 
of the patients’ systems, and/or to monitor certain patients that 
have a certain event until their condition improves. In addition, 
study designs that keep patients in a study (for the entire 
planned length of time) after stopping study drug are becoming 
more popular as part of missing data initiatives [47, 48]. In these 
cases, patients can be off study drug for an extended period. 
While these missing data initiatives pertain primarily to efficacy, 
these study designs now create confusion as to how to report 
events occurring during double-blind treatment but after study 
drug was stopped.

Some guidance documents contain advice on how long to 
collect AEs post last dose of study drug (eg, one dosing interval 
post last dose, 30 days post last dose, or a certain number 
of half-lives after the last dose). It is extremely important to 
document during collection the best estimate of the last date 
study drug was taken, as well as the dates when AEs start/end/
change severity, so that an accurate determination can be made 
of timing of events relative to the treatment dates.

Regardless of how long AEs are collected post last dose of 
study drug, there is currently no standard approach to their 
analysis. Different methods for handling TEAEs occurring after 
study drug is stopped are likely one of the biggest causes 
of variation across the industry, and what medical reviewers 
request of sponsors seems to vary. Some researchers have 
the perception that it is standard practice to include TEAEs 
that occur up to a predefined period of time after study drug is 
stopped (eg, within 2 weeks of last dose of drug, within 30 days 
of last dose of drug, or within a certain number of half-lives after 
the last dose). If a sponsor or review division has a business rule, 
it would need to be applied with caution, as the rule may not be 
appropriate in all cases. We believe getting alignment on some 
basic principles on this topic is a high priority for future work in 
the overall standardization effort.

Our recommendations for how to handle TEAEs occurring post 
study drug depend on the design of the study and the expected 
characteristics of the study drug(s). The following provides some 
general principles:

•  All TEAEs that occur during a study should be included as part 
of a summary in some manner.

•  When summarizing TEAEs for the controlled-treatment phase 
(eg, study drug versus placebo), if TEAEs that occur after 
stopping study drug up to a certain number of days (eg, within 
2 weeks of last dose of drug) are included, then TEAEs should 
be included for all treatment arms using the same number of 
days. For example, bias would be introduced if TEAEs after 
stopping study drug are included for some arms (eg, treatment 

arm) but not for other arms (eg, placebo arm).
•  When summarizing TEAEs for the controlled-treatment phase 

(eg, study drug versus placebo), TEAEs occurring after the 
treatment phase should not be included if patients could 
switch to a different active treatment. For example, if the study 
design were a double-blind phase followed by an open-label 
phase, placebo patients would switch to drug after entering 
the open-label phase. In this design, adding a set number of 
days after study drug end date or treatment phase end date 
(eg, within 2 weeks) could result in treatment-related events 
being attributed to placebo. A rule could be added that TEAEs 
after a patient switches treatment would be excluded but that 
could introduce bias (as discussed in the previous bullet) if that 
essentially means days are added for the treatment group and 
not the placebo group. For designs that have an open-label 
phase immediately after a double-blind treatment phase, we 
recommend not including TEAEs after the treatment phase 
(even if the TEAE occurred shortly after last dose date from 
the treatment phase) for summarizing TEAEs for the treatment 
phase. The TEAEs would not be ignored, just part of a separate 
display.

•  When reporting TEAEs adjusted for time (eg, exposure-
adjusted incidence rate, exposure-adjusted event rates), 
consistency is required between the numerator and 
denominator. For example, if TEAEs during a follow-up period 
were planned to be included in the analysis of the treatment 
period, then the calculation of time would need to include the 
follow-up period. Note that if TEAEs after stopping study drug 
are included, the EAIR may be lowered if the true rate of the 
event decreases after stopping study drug.

•  For compounds and designs in which there is an expectation 
for new TEAEs to occur after stopping study drug (eg, return of 
disease symptoms; introduction of a concomitant medication, 
if allowed per protocol; and/or anticipated discontinuation 
or withdrawal effects of the study drug), separate TFLs 
should be created for emergent events occurring “during 
treatment” (TEAEs) and “off treatment” (sometimes called 
follow-up emergent events). This enables the researcher to 
distinguish between drug-related safety signals and safety 
signals that are more likely related to discontinuation of drug. 
When summarizing TEAEs for a treatment phase in this case, 
including TEAEs after stopping study drug would not be 
recommended.

•  In study designs that keep patients in a study for the entire 
planned length of time (following the schedule of events as if 
on study drug) even after stopping study drug, additional clarity 
is needed for how events after stopping study drug would be 
handled. When summarizing TEAEs for a treatment phase, the 
inclusion of TEAEs occurring after stopping study drug but still 
occurring during the treatment period would generally not be 
recommended. For compounds with very few patients stopping 
study drug and little concern for return of disease symptoms 
and/or discontinuation/withdrawal effects, including all TEAEs 
while in the treatment phase but not “on treatment” would be 
acceptable.

•  Generally, at least some TFLs that include data from follow-
up phases and/or time off study drug will be required, but not 
usually as many as those done for during treatment and not 
necessarily in the same format as provided in this white paper. 
For some compounds (eg, compounds with a long half-life 
compared to the duration of the study; compounds used for a 
short time, such as antibiotics), a more complete set of TFLs 
including such data may be required. The ease of interpretation 
from such TFLs will vary depending on the compound, 
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disease, and study design aspects, such as the half-life of the 
compound, the likelihood of taking alternate therapy, or the 
allowed concomitant drugs during the observation period.

•  Except for AESIs, conducting sensitivity analyses for various 
ways to handle TEAEs that occur after stopping study drug 
is generally unnecessary. For a submission, the possible 
exception is that it may make sense to include both an 
integrated summary of all TEAEs while on study drug (any 
patient ever to take the investigational study drug during 
any phase of any study, not including TEAEs occurring after 
stopping study drug) AND a summary of all TEAEs while on 
investigational study drug that includes TEAEs occurring after 
stopping study drug including those occurring in follow-up 
phases. This 2-column table may be an easy-to-implement way 
to assess the different approaches.

•  While not necessary, it is usually best that the methods for 
considering TEAEs after stopping study drug for TEAE 
summaries of the treatment period be consistent with methods 
for SAE summaries of the treatment period. However, how to 
handle TEAEs occurring after stopping study drug may vary for 
AESIs (especially for rare, more serious AESIs that could have 
late-onset).

•  While not necessary, it is usually best that methods for handling 
TEAEs after stopping study drug for TEAE summaries be 
conceptually consistent with methods considered for analyses 
of laboratory, vital signs, and ECGs.

See a few examples of how these principles would be applied:

Example 1 (typical example from various therapeutic areas): 
Consider a study that has a double-blind treatment phase 
(study drug versus placebo), then a no-drug follow-up phase 
based on the half-life of the study drug. The follow-up phase is 
relatively short compared to the treatment phase. Patients who 
permanently discontinue study drug are encouraged to remain 
in the study following the normal schedule of events as if they 
remained on study drug (so these patients can be off study drug 
for a very long time). There is concern for a return of symptoms 
and/or withdrawal effects after stopping the study drug. In this 
case, we recommend separate summaries for the treatment 
and no-drug follow-up phases. Additionally, for those patients 
who permanently discontinue study drug but remain in the study 
following the normal schedule of events, TEAEs occurring after 
permanently discontinuing study drug should be included in the 
summary of follow-up events (not part of the treatment phase 
summary). The summary for the treatment phase would include 
study drug versus placebo. The summary for the no-drug follow-
up phase could still be separated by study drug and placebo 
(based on what the patient was on during the treatment phase) 
even though all patients are off study drug.

Example 2 (typical example from diabetes and autoimmune 
studies): Consider a study that has a double-blind treatment 
phase, then an open-label treatment phase, then a no-drug 
follow-up phase. Patients who permanently discontinue study 
drug are encouraged to remain in the study following the normal 
schedule of events as if they remained on study drug. There 
is concern for a return of symptoms and/or withdrawal effects 
after stopping study drug. In this case, we recommend the 
summary of TEAEs for the treatment phase (study drug versus 
placebo) for the CSR to include only the TEAEs during the 
treatment phase. If TEAEs that occur within a specific number 
of days after last dose of study drug were included, TEAEs that 
occur during the open-label treatment phase might be included 

and would create bias. Additionally, for those patients who 
permanently discontinue study drug during the treatment phase 
but remain in the study following the normal schedule of events, 
AEs that occur after permanently discontinuing study drug 
should not be included. A separate summary table (for study 
periods combined) can be created with 2 columns: 1) including 
TEAEs while on study drug (at any time during double-blind or 
open-label) and 2) including TEAEs while on study drug or after 
study drug but still during the study (at any time during double-
blind, open-label, or no-drug follow-up). For the submission 
(integrated with other studies), a table addressing a potential 
withdrawal effect could include all TEAEs first occurring or 
worsening after the treatment end date but within a specified 
number of days (based on the half-life of the drug).

Example 3 (typical example from oncology studies):  
Consider a study that has a double-blind treatment phase 
(study drug versus placebo), then a no-drug follow-up phase 
based on the half-life of the study drug. The follow-up phase 
is relatively short compared to the treatment phase. Patients 
who permanently discontinue study drug enter the follow-up 
phase. There is little concern for a return of symptoms and/or 
withdrawal effects of the study drug during the follow-up phase. 
In this very specific case, we believe it is acceptable that the 
summary of TEAE percentages (study drug versus placebo) 
for the CSR include the TEAEs occurring during the treatment 
phase and follow-up phase (combined). For the submission 
(integrated with other studies), at least one display will likely 
be required to address the potential for a withdrawal effect 
(per ICH guidance) – a summary of events first occurring or 
worsening after the treatment end date. Of note, if the phases 
are combined, the interpretation of the results should be clear 
about the periods the estimates are based. For example, if the 
treatment period is 12 months and the follow-up period is 1 
month, estimates correspond to 12 months of treatment plus one 
month of no drug, not 13 months of treatment.

10.8. Calculating Percentages using Population-Specific 
Denominators

As noted in the FDA Clinical Review Template (page B-76, 
Table 10, Footnote 7) [8], percentages for sex-specific AEs (eg, 
impotence) should be determined using the appropriate number 
of sex -specific patients as the denominator, and it should be 
indicated with a footnote. Recommended footnotes for this 
purpose are provided in the table shells in this white paper. The 
MedDRA MSSO has been providing a list of sex-specific AEs for 
each MedDRA version and the list can be used for determining 
which events should have a sex-specific denominator (although 
the list was created with a different purpose in mind (to improve 
data quality) (see http://www.meddra.org/sites/default/files/
guidance/file/intguide_19_0_english.pdf). However, the MedDRA 
MSSO has decided to discontinue maintenance of these lists 
(see http://www.meddra.org/paediatric-and-gender-adverse-
event-term-lists), so lists will no longer be available as of version 
19.1. Thus, companies may need to maintain their own lists, 
determine which events require sex-specific denominators 
manually, or find another process. Alternatively, by-gender tables 
can be created. By-gender tables have the advantage of being 
easy to implement and seeing by-gender analyses might be of 
interest anyway. However, having by-gender tables for TEAEs, 
AEs leading to discontinuation of study drug, and SAEs have 
the disadvantage of increasing substantial volume in a CSR 
and the general feeling is to save a lot of subgroup exploration 
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for the integrated stage (when more data are available for 
subgroup analyses). In addition, having sex-specific denominator 
adjustment within the core table allows for sorting by frequency 
to be done more appropriately (eg, without sex-specific 
denominator adjustment, the sex-specific terms fall far lower in 
the sort). Our PHUSE project team plans to continue discussion 
on this topic to help find ways to make such sex-specific 
denominator adjustment easier to implement. For example, a 
list can be created and maintained by a cross-industry group 
and either provided to MedDRA or stored in the PHUSE Script 
Repository.

Other populations may warrant population-specific 
denominators. For studies with a mix of pediatric and adult 
patients, pediatric-specific denominators should be considered. 
The MedDRA MSSO has been providing pediatric-specific 
lists in addition to gender-specific lists, but they have been 
discontinued as of version 19.1. Theoretically, percentages 
for many events can be created using even more specific 
denominators from only those demographics that can have the 
event (eg, menstrual cramps would only apply to premenopausal 
women). In practice, unless the event is of particular interest, 
we recommend only attempting such adjustments for relatively 
broad demographic groups (eg, male, female, pediatric 
populations).

10.9. Alternate Methods when Percentages are Biased

When comparing TEAEs between treatment groups in a fixed 
duration controlled treatment period (ie, protocol plans for same 
follow-up duration in each arm), percentages are generally 
sufficient for safety signal detection. For combined analysis 
of multiple studies, study-size-adjusted percentages are a 
natural analogue [12, 13]. However, there are some cases in 
which comparing percentages may over or underestimate the 
treatment effect.

One circumstance in which percentages are problematic is when 
the observed time is different among the treatment groups within 
a study (or within any of the individual studies in a combined 
analysis of multiple studies). This could be because of study 
design features (such as including ‘rescue’ to another therapy) 
or differential dropout among the groups. Longer-term controlled 
treatment periods will have greater chances of uneven dropout 
among treatment groups than shorter-term trials, but in cases 
where dropout distribution and rates are similar and not overly 
high, percentages are sufficient and additional metrics are 
generally unwarranted. A percent is valid even for events with 
nonconstant hazard. Events with nonconstant hazard have 
varying risks for developing them over time. An example would 
be the risk for severe allergic reactions to medicines, which 
tends to be higher earlier versus later in the treatment period.

Percentages may be problematic even if the study design is such 
that patients are intended to be followed for the same duration 
and dropout is similar in both groups. In this case, observed 
percentages may underestimate what would have been seen if 
there had been no dropout. Generally, for signal detection, we 
are interested in the difference (absolute or relative) between 
groups, and even with similar dropout, the difference could be 
somewhat impacted (though not to the same extent as with 
dropout that is different among the groups).

In situations where percentages are deemed problematic, other 

metrics, such as exposure-adjusted incidence rates or time-to-
event, may be appropriate. Of course, each of these can give 
biased results in some situations, so careful thought should 
be given to the appropriate metric. While summarizing multiple 
metrics for AESIs may be warranted, we do not recommend 
using multiple metrics for general safety signal detection, as it 
makes review of the data unnecessarily complex.

When the time at risk of an AE is substantially different among 
treatment groups (within individual studies), the exposure-
adjusted incidence rate may be a useful metric. Exposure-
adjusted incidence rate is defined as the number of patients 
with a TEAE divided by sum of person-time at risk. Note that 
there is a study-size adjusted version of it that can be used for 
combining exposure-adjusted incidence rates from multiple 
studies [13]. For patients who had the TEAE of interest, person-
time at risk is the time to event (from start of therapy). For 
patients who did not experience the TEAE of interest, person-
time at risk is their follow-up time during the interval. The total 
person-time at risk is the sum of all the patients’ person-time at 
risk. The most common metric for comparing exposure-adjusted 
incidence rates between treatment groups is the exposure-
adjusted incidence rate ratio (which is the exposure-adjusted 
incidence rate in one group divided by the exposure-adjusted 
incidence rate in the other). Other metrics, such as exposure-
adjusted rate difference (the difference of two exposure-
adjusted incidence rates) are also possible.

Exposure-adjusted incidence rate methods implicitly assumes 
that “hazard” (which can loosely be thought of as the rate of 
an AE per unit time) for the AE in question is constant across 
time, an assumption that isn’t always appropriate. By using total 
person-time at risk in the denominator, it effectively assumes 
that a large number of patients with short-term follow-up 
contrinbute the same information as a smaller number of 
patients with longer-term follow-up. Hence, exposure-adjusted 
incidence rates will give misleading results for events in which 
the hazard is not constant across time. As an example of 
nonconstant hazard, the risk for severe allergic reactions to 
medicines is generally higher earlier versus later in the treatment 
period. See Kraemer [49] for a discussion of how exposure-
adjusted incidence rate can be a misleading statistic.

For long-term studies, it may be helpful to create exposure-
adjusted incidence rates and exposure-adjusted incidence 
rate ratio (IRR) summaries/analyses over discrete periods. This 
allows visualizing how the exposure-adjusted incidence rate and 
how the treatment effect (exposure-adjusted IRR) changes over 
time.

Cox proportional hazards methods may also be useful for signal 
detection, instead of exposure-adjusted IRR, when percentages 
are deemed inappropriate. The main metric for signal detection 
with these methods would be the hazard ratio. While Cox 
proportional hazard methods do not require a constant hazard in 
any of the treatment groups, they do assume that the hazard in 
each treatment group is proportional to that of any other in the 
same study. This means that they may also be inappropriate for 
ADRs that tend to occur early or not at all, or for ADRs that only 
tend to occur after lengthy exposure to study drug.

Kaplan-Meier curves and/or hazard curves can help understand 
how the incidence changes over time and can be incorporated 
into interactive display tools. Note that while some of these 
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methods are appropriate for AESIs, it is generally unnecessary 
to subject the entire list of TEAEs to multiple methods for signal 
detection. Kaplan-Meier curves do not require any assumptions 
about the hazard being constant or not, nor about the treatment 
effects being proportional. They should generally be used for 
individual studies, not after pooling multiple studies’ results, 
because of the possibility of misleading results (due to issues 
with pooling results from multiple studies with inconsistent 
randomization allocation as discussed in the “Integrated Analyses” 
subsection in Section 10.1). These methods tend not to be useful 
for extremely small numbers of cases.

Another instance in which percentages are problematic is when 
the event is so common that most patients will experience the 
event given a long enough observation period. For example, 
many drugs to treat diabetes have hypoglycemia as an AESI. 
With very long-term follow-up, nearly 100% of patients will have 
at least one episode of hypoglycemia. In this and some other 
circumstances, it is sometimes of interest to count the number 
of events as opposed to the number of patients with events (eg, 
number of hypoglycemic events in a diabetes study) and methods 
for handling recurrent events [50] might be more appropriate than 
metrics using number of patients. As with the exposure-adjusted 
incidence rate, this method (the exposure-adjusted event rate) 
assumes the risk for the AE is constant over time.

If recurring events on the same patient are of interest, special 
analyses may be warranted. See Ma and colleagues [14] and 
Bender and colleague [51] for additional discussion on methods 
for time of event onset, recurrent events, and methods when there 
is differential dropout among treatment groups.

does not lose important information. Although a table is typically 
produced for the most common TEAEs (by simply subsetting on 
the table of all TEAEs; Table 11.4), Figure 11.1 is recommended as 
a more visual, user-friendly way to view the data. However, when 
the study is relatively small, making the confidences intervals 
quite wide, the visual becomes less user-friendly and a table 
is then recommended (Table 11.4). Table 11.5 or Table 11.6 is 
recommended to display maximum severity or maximum CTCAE 
grade (depending on collection). ICH E3 [26] notes that such a 
display may be useful for overall interpretation of AEs data. See 
Section 10.5 for further discussion regarding severity.
As noted in the FDA Reviewer Guidance [22] and ICH E3 [26], 
a listing of deaths is expected and is recommended (Listing 
11.1). As shown in the example listing, we recommend sorting by 
treatment. However, for multi-phase studies where patients are 
treated with different treatments across the phases, the listing 
can be modified to be sorted by patient ID, with treatments as 
a column. A summary table of deaths (Table 11.2) would also be 
recommended for indications in which death will be relatively 
frequent.

Although the guidance documents do not specifically refer 
to a summary of SAEs, only a listing, we believe a summary 
table of all serious events during the treatment period is very 
helpful for data interpretation (Table 11.7). If the number of 
SAEs is expected to be extremely small, then a listing would be 
sufficient. The recommended summary table displays all PTs by 
decreasing frequency without sorting by SOC. The table could 
be sorted by SOC if deemed useful (eg, a lot of SAEs across a 
number of SOCs).

To understand further the severity of AEs, a summary of AEs 
leading to treatment discontinuation is recommended (Table 
11.8). The guidance documents do not specifically refer to a 
summary table, only a listing, but it is commonly created across 
the industry and is considered very useful in understanding 
tolerability. The recommended summary table displays all 
preferred terms by decreasing frequency without sorting by 
SOC. The table could be sorted by SOC if deemed useful (eg, 
a lot of events leading to discontinuations across a number of 
SOCs).

Table 11.9 is recommended for AESIs that comprise a list of 
pre-defined preferred terms. Table 11.10 is recommended when 
there is an AESI that can be defined by the use of a SMQ. (The 
table would become more complex for SMQs with sub-SMQs.) 
Standardized MedDRA queries were created to define common 
medical concepts of interest by grouping relevant MedDRA PTs. 
See Section 10.4 for further discussion regarding SMQs.

11. Tables and Figures for Individual 
Studies

11.1. Recommended Displays

Throughout this section, recommended displays are provided. 
The displays are examples in which there are two treatment 
arms (low dose and high dose) and a placebo arm. The tables 
can be modified as needed under different scenarios. The 
examples also include 95% confidence intervals. As noted 
in Section 10.1, if a sponsor decides not to utilize confidence 
intervals as a tool for review, they can be deleted. In addition, if a 
sponsor decides to utilize p-values as a tool for review, they can 
be added.

As noted in ICH E3 [26], a brief summary of AEs is expected. 
To provide the basis for a brief summary, an overview table 
is very helpful (Table 11.1) and is recommended. It provides a 
high-level summary of the more detailed tables for AEs. For a 
more detailed summary of AEs, Table 11.2 through Table 11.6 
and Figure 11.1 are recommended. Table 11.5 generally applies 
to non-oncology and Table 11.6 generally applies to oncology. 
Table 11.3 provides a summary of all TEAEs, and is sorted by 
SOC as recommended in ICH E3 [26] and in the example 
table in the FDA Reviewer Guidance [22]. As noted in the FDA 
Clinical Review Template [8] and ICH E3 [26], a summary of 
the most common TEAEs is expected. According to the FDA 
Clinical Review Template [22], common TEAEs are those TEAEs 
generally occurring at a rate of 1 percent or more; however, 
a higher cut off than 1 percent may be considered if doing so 
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T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Treatment 
Emergent 
Adverse Events

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Serious 
Adverse Events

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Adverse Events 
leading to 
Discontinuation 
of Treatment

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Fatal Adverse 
Events

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

All Deaths xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

During the 
<<Treatment>> 
Phase

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

During the 
<<Long Term 
Follow Up>> 
Phase

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Table 11.1. 
Overview of Adverse Events During the Treatment Phase 
Safety Population

Table 11.2.
All Deaths Safety Population

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.
Serious Adverse Events are counted regardless of whether or 
not severity increases relative to baseline.
aRisk difference confidence interval from [insert method].

Footnotes:
N=number of patients; n=number of patients with a row event. 
Percentages are calculated relative to the treatment group N.
aRisk difference confidence interval from [insert method].
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System Organ Class 
Preferred Term

T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients 
reporting at least one 
treatment-emergent 
adverse event

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[System Organ Class #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2]a xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[System Organ Class #2] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #1]b xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Preferred Term T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

[Preferred Term #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2]a xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #3]b xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Table 11.3. 
Summary of Treatment-Emergent Adverse Events by 
Preferred Term in Descending Frequency of T1 & T2 within 
System Organ Class Safety Population

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.
aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo)  
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo)  
[For applicable PTs].

Table 11.4. 
Summary of Common (≥1%) Treatment-Emergent Adverse 
Events by Preferred Term in Descending Frequency of T1 & T2 
Safety Population

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.
Patients may be counted in more than one row.
Common is defined as an incidence of ≥1% in any group (T1, T2, 
or PL).

aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo)  
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo)  
[For applicable PTs].
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Figure 11.1. 
Common Treatment-Emergent Adverse Events
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Preferred Term Maximum 
Severity

T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients 
reporting at least one 
treatment-emergent 
adverse event

Mild xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Moderate xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Severe xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Moderate/Severe xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Any Severity xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[System Organ Class #1] Mild xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Moderate xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Severe xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Moderate/Severe xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Any Severity xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #1] Mild xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Moderate xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Severe xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Moderate/Severe xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Any Severity xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2] Mild xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Moderate xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Severe xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Moderate/Severe xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Any Severity xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Table 11.5.
Summary of Treatment-Emergent Adverse Events by 
Maximum Severity and by Preferred Term in Descending 
Frequency of T1 & T2 within System Organ Class Safety 
Population

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
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Preferred Term Maximum 
Severity

T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients 
reporting at least one 
TEAE

Grade 1 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Grade 2 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Grade 3 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade 4 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade 5 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade > 3 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Any Grade xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[System Organ Class #1] Grade 1 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Grade 2 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Grade 3 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade 4 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade 5 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade > 3 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Any Grade xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #1] Grade 1 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Grade 2 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Grade 3 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Grade 4 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade 5 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade > 3 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Any Grade xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2] Grade 1 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Grade 2 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) —— —— ——

Grade 3 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade 4 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade 5 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Grade > 3 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Any Grade xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Table 11.6.
Summary of Treatment-Emergent Adverse Events by 
Maximum CTCAE Grade by Preferred Term in Descending 
Frequency of T1 & T2 within System Organ Class Safety 
Population

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
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Treatment = <<Treatment 1>>

Patient ID Age Sex Race Study Day 
of Last 
Study Drug 
Administration

Study Day 
of Death

Preferred 
Term of 
Fatal Event

Verbatim 
Term of 
Fatal Event

Listing 11.1.
Listing of Deaths by Treatment Safety Population

Table 11.7.
Summary of Serious Adverse Events by Preferred Term in 
Descending Frequency of T1 & T2 Safety Population

Preferred Term T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients 
reporting at least one 
serious adverse event

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

Serious Adverse Events are counted regardless of whether 
severity increases relative to baseline.

aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
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Table 11.8.
Summary of Adverse Events Leading to Treatment 
Discontinuation by Preferred Term in Descending Frequency 
of T1 & T2 
Safety Population

Table 11.9.
Summary of [Adverse Events of Special Interest] Defined 
Using a Pre-Defined List of MedDRA Preferred Terms by 
Preferred Term in Descending Frequency of T1 & T2 
Safety Population

Preferred Term T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients 
reporting at least one 
adverse event leading to 
treatment discontinuation

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Preferred Term T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients 
reporting at least one 
[AESI] adverse event

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #3] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #n] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo)
[For applicable PTs].
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Table 11.10.
Summary of [Adverse Events of Special Interest] 
Defined Using Standardized MedDRA Query [SMQ Name] 
Safety Population

Preferred Term T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients reporting 
at least one Narrow Scope PT 
Number of patients reporting 
at least one Narrow or Broad 
Scope PT 

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Narrow Scope PTs

[Preferred Term #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #n] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Broad Scope PTs

[Preferred Term #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #n] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Footnotes:
Broad and narrow scope preferred terms (PTs) are defined by 
a standardized MedDRA SMQ [or if not by MedDRA, provide 
appropriate detail, eg, sponsor defined custom search].

N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].

11.2. Discussion

There are certainly many ways to display AE data, and existing 
guidance documents vary in their recommendations and/or lack 
of detail. Hopefully the recommendations in this white paper will 
provide added details to facilitate consistent implementation in 
clinical study reports and integrated summary documents.

There was some debate as to whether an overview table (Table 
11.1) should be recommended. The same information can be 
found dispersed across other recommended tables, so it can be 
viewed as superfluous. However, since the structure of a CSR 
and integrated summary document includes a brief overview 
of AEs, the overview table is recommended as something that 
can be included in the section. Otherwise, study teams may end 
up manually generating such a table, which is unnecessary if 
deemed of value during analysis planning.

The need for a summary of TEAEs is consistently highlighted 
in guidance documents. We assume at least one display that 
includes all TEAEs is needed. Since guidance documents 
consistently highlight the need for a display of “common” TEAEs, 
we also assume a display for common TEAEs is needed. Since 

the guidance documents specifically say displays sorted by 
SOC are desired (eg, the example table in the FDA Reviewer 
Guidance) [22], we assume at least one display sorted by SOC 
is needed. With all these assumptions in mind, and with the 
desire to not over-burden study teams with creating a bunch 
of similar tables with essentially the same information, we 
recommend a table of all TEAEs sorted by SOC (Table 11.3) and 
a figure (for all except very small studies) of common TEAEs not 
sorted by SOC (Figure 11.1). Creating a figure instead of a table 
for common TEAEs using MedDRA PTs was debated as it may 
give too much emphasis on a display that does not incorporate 
consolidation. (See Section 10.4 for further discussion on 
consolidation.) For example, abdominal pain may have been 
reported at high enough frequency to be considered common. 
However, “abdominal pain upper” and “abdominal pain lower” 
may not have been reported at high enough frequency and will 
not even be seen in a table or figure of common TEAEs making 
a medical review of such a display have limited value. While this 
is an issue for either a table or a figure, some feel creating a 
figure gives too much emphasis to a display with limited value. 
In general, despite this limitation, we recommend the figure 
except when the study is very small or when consolidation 
is of particular concern for the compound. Figure 17.3 was 
considered, but Figure 11.1 was chosen as the preferred display. 
The volcano plot in Ma and colleagues [14] could be a useful plot 
especially among compound teams that find p-values useful, 
and the figures in Southworth and O’Connell [52] could be worth 
exploring. We plan to discuss these plots and potentially other 
plots for future versions of this white paper.

We considered a table incorporating the MedDRA HLT to at 
least partially address the potential over-granularity of the 
MedDRA PT. We decided that the inclusion of HLTs or other 
ways to group terms (other than the MedDRA PT and SOC) is 
best done using interactive tools (see Section 10.4 and Section 
18, Appendix B) when analyzing individual studies. For integrated 
summaries, we do recommend a more robust set of tables 
to address potential over-granularity (see Section 12.1). If a 
compound team does not have mature interactive tool utilization 
or another method to address potential over-granularity issues, 
this table should be considered. Future work is needed to more 
efficiently address grouping of terms to meet the needs of signal 
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detection and reporting frequencies in scientific disclosures  
(eg, cross-industry development of MedDRA Labeling 
Groupings). We plan to continue discussion on which displays 
tend to be most helpful for future versions of this white paper.

We considered a table that provides a summary of MedDRA PTs 
not sorted by HLT or SOC (Table 17.1, which has the entire list 
of MedDRA PTs; Table 11.4 or Figure 11.1 with common events 
not sorted by HLT or SOC are part of the recommendations). 
While this table is desired by some users, we decided it doesn’t 
add sufficient value over the already existing tables and figures 
within the recommendations.

There was a lot of discussion related to a display of TEAEs 
considered related to study drug by the investigator. The 
exact same display recommended for all TEAEs was strongly 
considered (with the added requirement to only include TEAEs 
considered related to study drug by the investigator in the table; 
Table 17.2), as it would be the easiest to implement and it reflects 
current practice across the industry. As noted in Section 10.6, 
we recommend using the data for individual case reviews and/
or provide the ability to review relatedness data into interactive 
display tools for exploration purposes instead of creating static 
tables. However, a summary is likely needed for submissions to 
the PMDA. See Section 12.1 for the recommended integrated 
display for submissions to the PMDA.

Regarding the display of TEAEs by severity (or CTCAE grade), 
a figure was considered (Figure 17.2). Although we are trying to 
move more toward visual displays, we decided that a table was 
better when displaying severity levels for all TEAEs. The figure 
can be utilized for AESIs if deemed useful. Additionally, there 
was some debate whether to display severity level for all TEAEs 
or just the common TEAEs. In the FDA Clinical Review Template 
[8] severity is discussed in the context of common events. In the 
EU Guidance [17], severity for all events is requested. Therefore, 
we recommend the table by severity levels to be created for all 
events, even though the table will be generally quite large. As 
noted in Section 10.5, we believe severity might be best reviewed 
utilizing interactive display tools but will defer this to future 
discussions. For now, the table could be created and made 
available upon request if it was not used for any key conclusions 
(instead of automatically including it in CSRs).

Regarding the display of SAEs (Table 11.7), there was discussion 
whether all SAEs during the treatment period versus “treatment-
emergent” SAEs should be displayed. For some companies, 
“during the treatment period” and “treatment emergent” are 
equivalent concepts making the discussion moot. However, for 
other companies, the concept is not equivalent. For example, 
for companies that define treatment emergence as requiring a 
higher severity level during treatment compared to baseline, it is 
theoretically possible for an event to become serious during the 
treatment period (eg, hospitalized due to the event) and not be 
“treatment-emergent” (same severity level during the treatment 
period compared to baseline). To illustrate, let us say a patient 
has moderate depression prior to treatment and continues to 
have moderate depression throughout the study. At some point 
during the treatment period, the physician decides it has been 
long enough and the patient should be hospitalized making it 
“serious”. In data collection, severity remained as moderate. 
In these cases, we believe it is better to count all events that 
become serious during the treatment period regardless of 
severity level and regardless how treatment-emergence is 

defined for AEs.

As noted in Section 10.9, there are circumstances where the 
exposure-adjusted incidence rate would be of interest. Table 17.3 
provides an example if warranted. In addition, as discussed in 
Section 10.9, there are circumstances where a Kaplan-Meier plot 
would be useful. Figure 17.3 provides an example.

12. Tables and Figures for Integrated 
Summaries

12.1. Recommended Displays

The recommended displays for integrated summaries are 
essentially the same as for individual studies. However, the 
methodology for any summary metric, confidence interval, and/
or p-value will likely need to incorporate stratification by study 
(see Section 10.1). For our sample displays, we assume not 
all studies will have the same doses, and that all doses of the 
study drug that fall within the range of draft label dosing will 
be included as a single treatment arm. Thus, unlike the sample 
displays for individual studies, the sample displays for integrated 
summaries will have a single treatment arm and a placebo arm. 
We will also assume (after pooling) that the treatment-placebo 
randomization ratio is not the same across the studies, so the 
study-size adjusted percentages are included in the example 
displays. The tables can be modified as needed under different 
scenarios. The examples also include 95% confidence intervals. 
As noted in Section 10.1, if a sponsor decides not to utilize 
confidence intervals as a tool for review, they can be deleted. 
In addition, if a sponsor decides to utilize p-values as a tool for 
review, they can be added. See Table 12.1 through Table 12.10 and 
Figure 12.1.

As noted in Secton 11.2, creating a display of severity levels 
for all TEAEs (Table 12.5 and Table 12.6) is requested by the 
EMA [17]. Because the table would be quite large, sponsors 
can consider making it available upon request if it was not used 
for any key conclusions (instead of automatically including it in 
submissions).

Generally, analyses of safety data by subgroups (eg, sex, age, 
race) are not conducted for individual studies and are reserved 
for integrated summaries (unless a study is very large). We 
recommend Figure 12.2, a visual display for each common TEAE. 
The same display can be used for AESIs if there are enough 
cases. Additional subgroups (eg, weight groups) can be added 
given the subgroups of interest for the compound. Alternative 
ways of reviewing data by subgroups (eg, showing all events for 
a particular subgroup) can best be implemented in interactive 
display tools.

Table 12.11 is recommended when there are additional events 
that should be grouped together for signal detection and 
scientific disclosure (eg, labeling) purposes. As noted in Section 
10.4, we recommend a table that incorporates the MedDRA 
HLT for integrated summaries partially to address potential 
over-granularity issues. However, we additionally recommend 
this table to include groupings not already addressed with the 
MedDRA HLT when applicable. Table 12.12 is recommended 
based on expectations from the EU [17]. Table 12.13 is 
recommended based on expectations from the PMDA [20] and 
is recommended for inclusion for submissions to the PMDA only.
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Table 12.1.
Overview of Adverse Events During the Treatment Phase: 
Integrated Database 
Safety Population

Table 12.2.
Summary of Treatment-Emergent Adverse Events by 
Preferred Term in Descending Frequency of TRT within 
System Organ Class: Integrated Database 
Safety Population

TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Treatment-Emergent Adverse Events xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Serious Adverse Events Serious Adverse Events xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Adverse Events leading to Discontinuation of 
Investigational Product

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Fatal Adverse Events xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

System Organ Class
Preferred Term

TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Number of patients reporting at least one 
treatment-emergent adverse event

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[System Organ Class #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2]a xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[System Organ Class #2] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1]b xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

Serious Adverse Events are counted regardless of whether 
severity increases relative to baseline.

aMantel-Haenszel risk difference stratified by study.

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aMantel-Haenszel risk difference stratified by study.
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
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System Organ Class
High Level Term
Preferred Term

TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Number of patients reporting at least one 
treatment-emergent adverse event

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[System Organ Class #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[High Level Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2]a xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[High Level Term #2] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1]b xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

System Organ Class
High Level Term
Preferred Term

TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2]a xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #3]b xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Table 12.3.
Summary of Treatment-Emergent Adverse Events by High 
Level Term and Preferred Term in Descending Frequency of 
TRT within System Organ Class 
Safety Population

Table 12.4.
Summary of Common (≥1%) Treatment-Emergent Adverse 
Events by Preferred Term in Descending Frequency: 
Integrated Database 
Safety Population

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aMantel-Haenszel risk difference stratified by study.
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

Common is defined as an incidence of ≥1% in any group 
(TRT or PL).

aMantel Haenszel risk difference stratified by study.-
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) [For 
applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) [For 
applicable PTs].
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Figure 12.1.
Common Treatment-Emergent Adverse Events
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Table 12.5.
Summary of Treatment-Emergent Adverse Events by 
Maximum Severity by Preferred Term in Descending 
Frequency of TRT within System Organ Class: Integrated 
Database 
Safety Population

Preferred Term Maximum Severity TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Number of patients 
reporting at least one 
treatment-emergent 
adverse event

Mild xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Moderate xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Severe xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Moderate/Severe xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Any Severity xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[System Organ Class #1] Mild xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Moderate xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Severe xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Moderate/Severe xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Any Severity xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1] Mild xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Moderate xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Severe xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Moderate/Severe xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Any Severity xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2] Mild xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Moderate xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Severe xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Moderate/Severe xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Any Severity xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aMantel Haenszel risk difference stratified by study.-
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) 
[For applicable PTs].
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Table 12.6.
Summary of Treatment-Emergent Adverse Events by 
Maximum CTCAE Grade by Preferred Term in Descending 
Frequency of TRT within System Organ Class: Integrated 
Database 
Safety Population

Preferred Term Maximum CTCAE 
Grade

TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Number of patients 
reporting at least one 
treatment-emergent 
adverse event

Grade 1 xx (xx.x) xx.x xx (xx.x) xx.x ——

Grade 2 xx (xx.x) xx.x xx (xx.x) xx.x ——

Grade 3 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade 4 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade 5 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade > 3 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Any Grade xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[System Organ Class #1] Grade 1 xx (xx.x) xx.x xx (xx.x) xx.x ——

Grade 2 xx (xx.x) xx.x xx (xx.x) xx.x ——

Grade 3 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade 4 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade 5 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade > 3 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Any Grade xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1] Grade 1 xx (xx.x) xx.x xx (xx.x) xx.x ——

Grade 2 xx (xx.x) xx.x xx (xx.x) xx.x ——

Grade 3 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade 4 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade 5 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade > 3 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Any Grade xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2] Grade 1 xx (xx.x) xx.x xx (xx.x) xx.x ——

Grade 2 xx (xx.x) xx.x xx (xx.x) xx.x ——

Grade 3 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade 4 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade 5 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Grade > 3 xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Any Grade xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aMantel-Haenszel risk difference stratified by study.
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) 
[For applicable PTs].
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Treatment = <<Treatment 1>>

Patient ID Age Sex Race Study Day 
of Last 
Study Drug 
Administration

Study Day 
of Death

Preferred 
Term of 
Fatal Event

Verbatim 
Term of 
Fatal Event

Listing 12.1.
Listing of Deaths by Study and Treatment: Integrated 
Database 
Safety Population 
Study XXXX

Table 12.7.
Summary of Serious Adverse Events by Preferred Term in 
Descending Frequency of TRT: Integrated Database 
Safety Population

Preferred Term TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Number of patients reporting at least one serious 
adverse event

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

Serious Adverse Events are counted regardless of whether 
severity increases relative to baseline.

aMantel-Haenszel risk difference stratified by study.
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) 
[For applicable PTs].
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Table 12.8.
Summary of Adverse Events Leading to Treatment 
Discontinuation by Preferred Term in Descending Frequency 
of TRT: Integrated Database 
Safety Population

Table 12.8.
Summary of [Adverse Events of Special Interest] Based on 
a Pre-Defined List of MedDRA Preferred Terms by Preferred 
Term in Descending Frequency of TRT: Integrated Database 
Safety Population

Preferred Term TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Number of patients reporting at least one adverse 
event leading to treatment discontinuation

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Preferred Term TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Number of patients reporting at least one 
[Event Cluster] adverse event

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

Serious Adverse Events are counted regardless of whether 
severity increases relative to baseline.

aMantel-Haenszel risk difference stratified by study.
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) 
[For applicable PTs].

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aMantel-Haenszel risk difference stratified by study.
aDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicablebPTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) 
[For applicable PTs].[For applicable PTs].
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Table 12.10.
Summary of [Adverse Events of Special Interest] Based on 
Standardized MedDRA Query [SMQ]: Integrated Database 
Safety Population

Preferred Term TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Number of patients reporting at least one Narrow 
Scope PT

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Number of patients reporting at least one Narrow or 
Broad Scope PT

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Narrow Scope PTs

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #n] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Broad Scope PTs

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #n] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

Broad and narrow scope preferred terms (PTs) are defined by 
a standardized MedDRA SMQ [or if not by MedDRA, provide 
appropriate detail, eg, sponsor defined custom search].

aMantel-Haenszel risk difference stratified by study.
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) 
[For applicable PTs].
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Figure 12.2.
Treatment-Emergent Adverse Events by Subgroup
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Table 12.11.
Summary of Consolidated Events: Integrated Database 
Safety Population

Preferred Term TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Risk Differencea

TRT-PL
(95% CI)

Number of patients reporting at least one 
[Event Cluster 1] adverse event

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Number of patients reporting at least one 
[Event Cluster 2] adverse event

xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

[Preferred Term #2] xx (xx.x) xx.x xx (xx.x) xx.x xx.x (xx.x, xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aMantel-Haenszel risk difference stratified by study.
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) 
[For applicable PTs].
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Table 12.12.
Overview of Adverse Events by Age Category 
All Patients Treated with Investigational Product

Preferred Term Age: < 65 years
(N=XX)

Age: 65-74 years
(N=XX)

Age: 75-84 years
(N=XX)

Age: ≥ 85 years
(N=XX)

n (%) n (%) n (%) n (%)

Total TEAEs xxx (xx.x) xxx (xx.x) xxx (xx.x) xxx (xx.x)

SAEs xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Fatal xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Hospitalization xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Life-Threatening xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Disability xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Other xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

AEs leading to study drug discontinuation xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Accidents and injuries (SMQ) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Cardiac disorders (SOC) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Infections and infestations (SOC) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Nervous system disorders (SOC) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Psychiatric disorders xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Vascular disorders xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Hypotension, falls, fracturesa xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

QOL decreased (PT) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

[Add other topics per compound] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x)

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aHypotension, falls, fractions is defined by: Any MedDRA PT that 
is included in the “Decreased and nonspecific blood pressure 
disorders and shock” HLGT, the “Fractures and dislocations 
NEC” HLT, the “Limb fractures and dislocations” HLT, the “Pelvic 
fractures and dislocations” HLT, the “Skull fractures, facial 
bone fractures and dislocations” HLT, the “Spinal fractures and 
dislocations” HLT, the “Thoraciccage fractures and dislocations” 
HLT, or the “Fall” PT.
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Table 12.13.
Summary of Treatment-Emergent Adverse Events (All-
Causality and Those Considered Related by the Investigator) 
by Preferred Term in Descending Frequency with System 
Organ Class Integrated Safety Population

All-Causality Treatment-Related by Investigator

Preferred Term TRT
(N=XX)

PL
(N=XX)

TRT
(N=XX)

PL
(N=XX)

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

n (%) Study Size-
Adjusted %

Number of patients reporting at 
least one treatment-emergent 
adverse event

xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x

[System Organ Class #1] xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x

[Preferred Term #1] xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x

[Preferred Term #2]a xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x

[System Organ Class #2] xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x

[Preferred Term #1]b xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x xx (xx.x) xx.x

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
bDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].

12.2. Discussion

The discussion in Section 11.2 also applies to integrated 
summaries and will not be repeated.

Regarding the figure for subgroups, there was discussion 
on whether it is better to show all the subgroups for each 
common event (Figure 12.2) or display all the common events 
for a particular subgroup (Figure 17.4). As noted in Section 
12.1, we believe interactive display tools can be leveraged to 
allow medical to see data for subgroups in various formats. 
For submission purposes, we believe the figure that shows 
all the subgroups for each common event is the most user-
friendly and allows for consistency on how data is displayed 
between common TEAEs and AESIs. For subgroups, tables 
were also considered (Table 17.4 and Table 17.5); however, 
figures are recommended since they really facilitate the review 
in determining any potential differences in the AE profile across 
subgroups.

13. Example Statistical Analysis Plan 
Language

13.1. Individual Study

The planned analyses of adverse events (AEs) are based on 
the recommendations provided in a white paper produced 
by a Pharmaceuticals User Software Exchange (PHUSE) 

Computational Science Working Group (a collaboration with the 
Food and Drug Administration [FDA] and PHUSE). The white 
paper includes justifications for the choices. Specifically, the 
following white paper pertains to AEs: Analysis and Displays 
Associated with Adverse Events: Focus on Adverse Events in 
Phase 2-4 Clinical Trials and Integrated Submission Documents 
(http://www.phuse.eu/CSS-deliverables.aspx).

Not all displays described in this plan will necessarily be included 
in the clinical study report. Not all displays will necessarily be 
created as a “static” display. Some may be incorporated into 
interactive display tools instead of or in addition to a static 
display. Any display described in this plan and not provided 
would be available upon request.

A treatment-emergent adverse event (TEAE) will be defined 
using the “LLT method” in Crowe and colleagues [10]. 
Specifically, the Medical Dictionary for Regulatory Activities 
(MedDRA) lowest level term (LLT) will be used in the treatment-
emergent computation. The maximum severity for each 
LLT during the baseline period will be used as baseline. The 
treatment period will be included as post-baseline for the 
analysis. An event will be considered treatment-emergent if the 
maximum severity during the treatment period is greater than 
the maximum severity during baseline. For events that are sex-
specific, the denominator and computation of the percentage 
will include only patients from the given sex.

For some displays (as noted), the risk difference and 95% 
confidence interval will be displayed for each treatment pair 
(high dose minus placebo, low dose minus placebo, high dose 
minus low dose) for each MedDRA preferred term.

In an overview table, the number and percentage of patients who 
experienced a TEAE, serious adverse event (SAE), died due to 
an AE, or discontinued from study treatment due to an AE will be 
summarized by treatment. Risk differences and 95% confidence 
intervals will also be displayed.

The percentages of patients with TEAEs will be summarized 
by treatment using MedDRA preferred term nested within 
system organ class (SOC). Events will be ordered by decreasing 
frequency within SOC, and SOC with be ordered by decreasing 
frequency. Risk differences and 95% confidence intervals will 
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also be displayed. Interactive tools will be used to review the 
data using additional levels of MedDRA (eg, high level term, high 
level group term), and/or different ways to group terms to assist 
in medical review.

In a figure, the percentages of patients with TEAEs and risk 
differences with 95% confidence intervals will be summarized by 
treatment using MedDRA preferred term for the common TEAEs 
(occurred in 1% before rounding of treated patients). Events will 
be ordered by risk difference (high dose minus placebo).
The percentages of patients with TEAEs by maximum severity 
will be summarized by treatment using MedDRA preferred 
term for the common TEAEs. For each patient and TEAE, 
the maximum severity for the MedDRA preferred term is the 
maximum post-baseline severity observed from all associated 
LLTs mapping to the MedDRA preferred term. Risk differences 
and 95% confidence intervals will be included for severe events 
and moderate/severe events combined.

A listing will be produced that includes all deaths from the study. 
All deaths will be included, regardless of the investigator's or the 
sponsor's judgment about causality.

The number and percentage of patients who experienced a 
SAE (including the SAEs that led to death) during the treatment 
period (without regard to severity levels during treatment 
relevant to severity levels during baseline) will be summarized by 
treatment using MedDRA preferred term. Events will be ordered 
by decreasing frequency. Risk differences and 95% confidence 
intervals will also be displayed.

The number and percentage of patients who permanently 
discontinued from study treatment due to an AE (including AEs 
that led to death) during the treatment period will be summarized 
by treatment using MedDRA preferred term. Events will be 
ordered by decreasing frequency. Risk differences and 95% 
confidence intervals will also be displayed.

13.2. Integrated Summary

The planned integrated analyses of adverse events (AEs) are 
based on the recommendations provided in a white paper 
produced by a Pharmaceuticals User Software Exchange 
(PHUSE) Computational Science Working Group (a collaboration 
with the Food and Drug Administration [FDA] and PHUSE). The 
white paper includes justifications for the choices. Specifically, 
the following white paper pertains to AEs: Analysis and Displays 
Associated with Adverse Events: Focus on Adverse Events in 
Phase 2-4 Clinical Trials and Integrated Submission Documents 
(http://www.phuse.eu/CSS-deliverables.aspx).

Determing which AEs are adverse drug reactions (ADRs) will 
be based on the review of all the planned summaries and/or 
analyses, plus any additional ad-hoc displays and case reviews 
needed to assist the team in the determination. Factors used 
to determine the list of ADRs include the following: biologic 
plausibility, clinical impressiveness of any individual case (eg, any 
available dechallenge/rechallenge information), the statistical 
assessment of the strength and magnitude of the observed 
effect via risk differences and confidence intervals, the observed 
dose relationship, the severity of the event, the consistency of 
findings across studies, the consistency of findings from similar 
events, and the consistency of findings from similar compounds, 
and clinical relevance.

Not all displays described in this plan will necessarily be included 
in the Summary of Clinical Safety. Not all displays will necessarily 
be created as a “static” display. Some may be incorporated 
into interactive display tools instead of or in addition to a static 
display. Any display described in this plan and not provided 
would be available upon request. A treatment-emergent adverse 
event (TEAE) will be defined using the “LLT method” in Crowe 
and colleagues [10]. Specifically, the Medical Dictionary for 
Regulatory Activities (MedDRA) lowest level term (LLT) will be 
used in the treatment-emergent computation. The maximum 
severity for each LLT during the baseline period will be used as 
baseline. The treatment period will be included as post-baseline 
for the analysis. An event will be considered treatment-emergent 
if the maximum severity during the treatment period is greater 
than the maximum severity during baseline. For events that 
are sex-specific, the denominator and computation of the 
percentage will include only patients from the given sex. All 
doses of the investigational drug that fall within the range of 
draft label dosing will be included as a single treatment arm.

In some displays (as noted), the Mantel-Haenszel risk difference 
stratified by study and 95% confidence interval will be displayed 
(treatment minus placebo). Study-size adjusted percentages 
will also be presented. See Crowe and colleagues [13] for 
methodology.

In an overview table, the number and percentage of patients who 
experienced a TEAE, serious adverse event (SAE), died due to 
an AE, or discontinued from study treatment due to an AE will be 
summarized by treatment. Mantel-Haenszel risk differences and 
95% confidence intervals, and study-size adjusted percentages 
will also be displayed.

The percentages of patients with TEAEs will be summarized 
by treatment using MedDRA preferred term nested within 
system organ class (SOC). Events will be ordered by decreasing 
frequency within SOC. As an additional table, the percentages 
of patients with TEAEs will be summarized by treatment using 
MedDRA preferred term nested within MedDRA high level 
term (HLT) and SOC. Events will be ordered by decreasing 
frequency based on the MedDRA HLT, and SOC will be ordered 
by decreasing frequency. Mantel-Haenszel risk differences and 
95% confidence intervals, and study-size adjusted percentages 
will also be displayed. Interactive tools will also be used to review 
the data using different ways to group terms to assist in medical 
review.

In a figure, the percentages of patients with TEAEs and risk 
differences with 95% confidence intervals will be summarized by 
treatment using MedDRA preferred term for the common TEAEs 
(occurred in 1% before rounding of treated patients). Events will 
be ordered by risk difference (treatment minus placebo).

The percentages of patients with TEAEs by maximum severity 
will be summarized by treatment using MedDRA preferred 
term for the common TEAEs. For each patient and TEAE, 
the maximum severity for the MedDRA preferred term is the 
maximum post-baseline severity observed from all associated 
LLTs mapping to the MedDRA preferred term. Mantel-Haenszel 
risk differences and 95% confidence intervals, and study-size 
adjusted percentages will also be displayed for severe events 
and moderate/severe events combined.

A listing will be produced that includes all deaths from all 
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studies comprising the submission. All deaths will be included, 
regardless of the investigator's or the sponsor's judgment about 
causality.

The number and percentage of patients who experienced a 
SAE (including the SAEs that led to death) during the treatment 
period (without regard to severity levels during treatment 
relevant to severity levels during baseline) will be summarized by 
treatment using MedDRA preferred term. Events will be ordered 
by decreasing frequency. Mantel-Haenszel risk differences and 
95% confidence intervals, and study-size adjusted percentages 
will also be displayed.

The number and percentage of patients who permanently 
discontinued from study treatment due to an AE (including 
AEs that led to death) during the treatment period will be 
summarized by treatment using MedDRA preferred term. Events 
will be ordered by decreasing frequency. Mantel-Haenszel 
risk differences and 95% confidence intervals, and study-size 
adjusted percentages will also be displayed.

Summary tables comparing exposure-adjusted incidence rates 
over the time during the treatment period will be generated for 
the common TEAEs. The exposure-adjusted incidence rate will 
be calculated as the total number of patients who experienced 
the TEAE for each MedDRA preferred term divided by the total 
time at risk during the time interval. Time at risk will be calculated 
as the sum of time to first event for patients who experienced 
the TEAE and the time during the interval for patients who do 
not experience the TEAE. These tables will include the total 
number of patients in each group, the total person years on 
study, the total person-time at risk per event, the incidence rate 
(number of patients with the event / total time at risk), incidence 
rate ratio and 95% confidence interval. Both the incidence rate 
ratio and 95% confidence interval will be derived from a Poisson 
regression model with study and treatment as explanatory 
variables.

Figures displaying analyses for subgroups will be created for 
each common TEAE. The following are the subgroups that will 
be analyzed:

• age group 1 (<65, ≥65 to <75, ≥75 to <85 and ≥85)
• age group 2 (<65 vs ≥65)
• age group 3 (<75 vs ≥75)
• sex
• race

Treatment-emergent adverse events will be presented by 
MedDRA preferred term. A logistic regression model using 
the Firth correction [53] will be used to test the treatment-
by-subgroup interaction. Interaction tests with p-values less 
than 0.05 will be colored. The response variable will be each 
most common TEAE. The explanatory variables will be study, 
treatment, subgroup, and treatment-by-subgroup interaction. 
Within each subgroup category, the risk difference and 95% 
confidence interval will be presented in the figure. The logistic 
regression model will exclude subgroups in the Missing category 
and those with fewer than 5 patients (not 5 patients with events) 
in either of the treatment arms. The condition on 5 patients is 
needed to enable the logistic regression to converge. If required, 
the number of patients to enable convergence will be increased 
(in increments of 5). Note that the test of interaction is testing 
for a difference in odds ratios among subgroups, whereas the 

within-subgroup estimate and confidence intervals are based 
on the risk difference. Thus, it is possible that there will be a 
disconnect between what is shown on the figure versus what 
has been colored as having an interaction test with a p-value 
less than 0.05.

[Note: Displays for dose relationship are not covered in this 
white paper, but provided as example statistical anlaysis plan 
language to show a possible method for assessing dose 
relationship.]

In addition, dose relationship will be assessed for the common 
TEAEs. Studies with fixed doses of investigational study drug 
and placebo will be included. Since not all studies have the 
same fixed doses, an indirect Bayesian method will be used 
and applied to each common MedDRA preferred term. The 
model to be used is the “Linear Logistic Indirect Comparison 
(LLIC) Model” [54]. Of interest, the posterior mean of the ‘dose 
response’ parameter indicates the magnitude of relationship  
that the event has to an increase in one increment of dose.  
The posterior standard deviation associated with that parameter 
estimate is given. The Monte Carlo error is the difference 
between the mean of the sampled values (which we are using  
as our estimate of the posterior mean for each parameter) and 
the true posterior mean (reference WinBUGS user manual, 
http://www.mrc-bsu.cam.ac.uk/bugs). To evaluate the probability 
that a dose relationship exists, the 95% credible interval limits 
are provided along with the median. If the lower 2.5% limit is 
greater than 0, a dose relationship is considered to be likely. 
The “Prob a ≥ 0” provides the posterior probability that the true 
parameter is greater than 0.
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Preferred Term T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients 
reporting at least one 
treatment-emergent 
adverse event

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2]a xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #3]b xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Preferred Term T1
(N=XX) 
n (%)

T2
(N=XX) 
n (%)

PL
(N=XX) 
n (%)

T1 & T2
(N=XX) 
n (%)

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients 
reporting at least one 
treatment-emergent 
adverse event 
considered related by the 
investigator

xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #1] xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2]a xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #3]b xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

17. Appendix A: Tables and Figures 
Considered, but not Part of 
Recommendations

Table 17.1.
Summary of Treatment-Emergent Adverse Events by 
Preferred Term in Descending Frequency 
Safety Population

Table 17.2.
Summary of Treatment-Emergent Adverse Events 
Considered Related by the Investigator by Preferred Term in 
Descending Frequency 
Safety Population

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) 
[For applicable PTs].

Footnotes:
N=number of patients; n=number of patients with at least one 
row event. Percentages are calculated relative to the treatment 
group N.

Patients may be counted in more than one row.

aRisk difference confidence interval from [insert method].
aDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo) 
[For applicable PTs].
bDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX(Placebo) 
[For applicable PTs].
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Preferred Term T1
(N=XX) 
n (%) / e [r]

T2
(N=XX) 
n (%) / e [r]

PL
(N=XX) 
n (%) / e [r]

T1 & T2
(N=XX) 
n (%) / e [r]

Risk 
Differencea

T1-PL
(95% CI)

Risk 
Differencea

T2-PL
(95% CI)

Risk 
Differencea

T1&T2-PL
(95% CI)

Number of patients 
reporting at least one 
treatment-emergent 
adverse event

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[System Organ Class #1] xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

[Preferred Term #1] xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[Preferred Term #2]a xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

[System Organ Class #2] xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

[Preferred Term #1]b xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx (xx.x) / 
xx.x [xx.x]

xx.x (xx.x, xx.x) xx.x (xx.x, xx.x) xx.x (xx.x, xx.x)

Table 17.3.
Summary of Exposure Adjusted Exposure-Adjusted Incidence 
Rates by Preferred Term in Descending Frequency within 
System Organ Class 
Safety Population

Footnotes:
n = Number of patients. Percentages are based on N
e = Sum across all patients, the total time to first event or total 
exposure if no event (years).
r = Exposure-adjusted patient rate per XXX patient years 
(n/e*XXX).

Patients may be counted in more than one row.

aRisk difference confidence interval from [insert method].
bDenominator adjusted because sex-specific event for males: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo).
cDenominator adjusted because sex-specific event for females: 
N=XX (Treatment 1), N=XX (Treatment 2), N=XX (Placebo).
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Table 17.4.
Treatment-Emergent Adverse Events by Sex

Production/Test Data – Production/Test Mode
Treatment-Emergent Adverse Events by Sex
Preferred Term by Decreasing Frequency within System Organ 
Class
All Evaluable Patients
Study, Phase

System Organ Class
Preferred Term

Subgroup Comparator Treatment Total OR*a P value*a P value*b

N n % N n % N n % Between 
Treatments 
Within 
Subgroup

Between 
Treatments 
Within 
Subgroup

Trt*
Subgroup

Patients with >= 1 
TEAE

Female xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx .xxx

Male xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx

System Organ Class 1 Female xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx .xxx

Male xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx

Preferred Term 1-1 Female xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx .xxx

Male xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx

Preferred Term 1-2 Female xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx .xxx

Male xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx

System Organ Class 2 Female xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx .xxx

Male xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx

Preferred Term n-n Female xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx .xxx

Male xx xx (xx.x) xx xx (xx.x) xx xx (xx.x) xx.xx .xxx

Abbreviations: N = number of evaluable patients; n = number of 
patients with treatment-emergent adverse event; OR = Mantel-
Haenszel odds ratio; TEAE = treatment-emergent adverse event; 
Trt = Treatment;(additional if needed).
*a: Within group odds ratio from logistic regression model. 
Treatment is numerator, Comparator is denominator.
*b - P values are from logistic regression with model including 
study, subgroup, treatment and treatment*subgroup.
MedDRA Version X.X
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Table 17.5.
Summary of Subgroup Analysis for Possibly Related Grade 3 
or 4 or 5 CTCAE Toxicities

Production/Test Data – Production/Test Mode
Summary and Analysis of Subgroup Analysis for
Possibly Related Grade 3 or 4 or 5 CTCAE Toxicities
Title (optional; add more if needed)
<Insert population (for example, Safety Population (N = xxx))>
<Insert study ID(s) or description of database utilized (for 
example, F3Z-MC-IOOX, F3Z-MC-IOOY,
or “All Acute Placebo-controlled Studies” or “Active-controlled 
Database”)>
Study Phase or phases (if needed)

Grade 3 or 
4 toxicity

Subgroup Comparator Treatment Total OR*a 
Within 
Subgroup

P value*b

N (%) n (%) N (%) n (%) N (%) n (%) Treatment*
Subgroup

Within 
Subgroup

Patients 
with>=1 
Grade 
3/4/5 
CTCAE

Group 1 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x .xxx .xxx

Group 2 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x

CTCAE 
term 1

Group 1 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x .xxx .xxx

Group 2 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x

CTCAE 
term 2

Group 1 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x .xxx .xxx

Group 2 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x

CTCAE 
term n

Group 1 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x .xxx .xxx

Group 2 xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx (xx.x) xx.x

Abbreviations: CTCAE = common terminology criteria for 
adverse events; N = total number of patients; n = number of 
patients in the specified category with a given CTCAE; OR = 
odds ratio; add more as needed (alphabetically).
CTCAE Version X.X
*a - Within subgroup odds ratio from logistic regression model. 
Treatment is numerator, Comparator is denominator
*b - P values are from logistic regression with model include 
study, subgroup, treatment and treatment*subgroup.
Program Location: Program name
Output Location: Output name
Data Set Location: Data set name
Instructions:
Some columns/rows may be deleted or added as needed.
Subgroup parameters as needed. For studies that are for 
registration,
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Figure 17.1.
Kaplan-Meier Estimates of Time to Event

Figure 17.1.
Kaplan-Meier Estimates of Time to Event
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Figure 17.3.
Treatment-Emergent Adverse Events by Treatment Arm
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Figure 17.4.
Common Treatment-Emergent Adverse Events by Gender
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Example of an interactive display to group similar AEs:

• Pick which level to review the AEs (LLT, PT, HLT, HLGT, SOC).
• Choose the AEs to group.
•  A display with each individual AE and with a Grand Total is 

created.

Example of an interactive display of AEs. Shows the drop-down 
menu on how the user can choose the level to review.

18. Appendix B: Interactive Tool 
Snapshots
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Example of an interactive display for AEs with relationship to 
labs:

• Pick which level to review the AEs (LLT, PT, HLT, HLGT, SOC).
• Pick a summary statistic.
• A graph of the AE data is displayed.
•  If the reviewer would like to see lab data for a particular AE, 

highlight the bars for the AE. Pick the lab parameters of interest 
and the data will be added to the display.
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Example of an interactive display of AEs over time. The user 
chooses the event. This provides an assessment on whether 
the event tends to start early versus late (or random) and how 
long the event lasts. The top plot is an example of an event that 
changes in severity. The bottom plot is an example that shows 
that a different symbol can be used when the event is serious.

Example of an interactive display for patients having a lab 
exceeding a threshold:

• Pick a lab parameter (right side).
• Choose a threshold (first box).
•  Highlight the count of patients that have at least one lab value 

meeting the threshold (2nd box), or the count of patients who 
met a particular count over the threshold.

• Hit Enter.
• Highlight the patients.
•  A line of the lab data is displayed. The AEs for the patients are 

also shown in the lower left panel.
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