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Agenda

e Opening Remarks from FDA
* FDA Presentation: Overview of the FDA Medical Queries

* Panel Discussion: Stakeholder Perspectives Exploring Premarket
Adverse Event Grouping

 FDA Presentation: Overview of the Standard Safety Tables and Figures
Integrated Guide

* Panel Discussion: Examining Strategies for Premarket Adverse Event
Analysis
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Statement of Independence

The Robert J. Margolis, MD, Center for Health Policy is part of Duke University, and as
such it honors the tradition of academic independence on the part of its faculty and
scholars. Neither Duke nor the Margolis Center take partisan positions, but the

individual members are free to speak their minds and express their opinions regarding
important issues.

For more details on relevant institutional policies, please refer to the Duke Faculty
Handbook, including the Code of Conduct and other policies and procedures. In
addition, regarding positions on legislation and advocacy, Duke University policies are
available at http://publicaffairs.duke.edu/government.
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Virtual Meeting Reminders

 Attendees are encouraged to contribute throughout the meeting with
guestions in the Zoom Q&A function.

* This meeting is being recorded, and the recording and slide deck will be

posted on the Duke-Margolis event page in the weeks following the
meeting.
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Regulatory framework: effectiveness and safety

Safety:

 The drug is safe for use under the conditions prescribed, recommended, or suggested
in its proposed labeling

Effectiveness:

e Substantial evidence consisting of adequate and well-controlled investigations....that
the drug product will have the effect it purports or is represented to have under the
conditions of use prescribed, recommended, or suggested in its proposed labeling

FDA generally considers that a drug is “safe for use....” when the benefits of a
drug outweigh the risks

* Risks may be substantial — but if balanced by unmet needs, course of disease, and
ability to monitor and manage risk, B/R may remain favorable

21 CFR 314.125 8



The FDA benefit / risk framework

Benefit-Risk Integrated Assessment:

m Evidence and Uncertainties Conclusions and Reasons

Analysis of
Condition

Current
Treatment
Options

Benefit

Risk and Risk
Management

Completed for each medical review — intended to summarize FDA’s thinking, rationale for decision




Goals of FDA safety assessment

* Assess adequacy of data submitted to assess safety
— Completeness, consistency of submitted information
— Extent and type of exposure
e Characterize overall safety profile: identify ADRs, other safety findings (e.g., lab
changes)
— Determine approvability (benefit/risk balance), assess ability to manage (labeling or REMS)

* Determine labeling information to guide safe use
— ldentify patients susceptible to safety risk
— Appropriate monitoring
— Risk mitigation approaches
— Appropriate management, including REMS

* |dentify residual uncertainties

— Further characterize identified ADRs, assess potential ADRs
— Design of PMRs/PMCs

10



Some challenges for safety assessment

Program and Study Design Issues

Phase 3 clinical studies typically designed for
effectiveness, not powered for safety

Each individual study in a Phase 3 program often
has limited patient exposure — need for pooling

Limitations of patient duration of exposure to fully
characterize long lag-time safety events or events
that slowly accrue

Early withdrawal without follow-up, risks of
informative censoring

Challenges of identifying and characterizing rare
events

Susceptibility of studied patient population to
safety concern

Limited diversity of studied population —
characterizing safety profile in groups with limited
exposure (age, race/ethnicity, concomitant
medications, or diseases)

Reporting or Analytic Issues

* Coding of adverse events: inconsistent or poor
“translation” of verbatim to coded terms —
and variable reporting of verbatim terms for
same medical concept

* Inadequate “grouping” of likely or potentially
related AEs

* Challenges when medical events present in
different ways or are reported with different
terms (e.g., hypersensitivity)

* Inadequate detail in collection of clinically
important but non-serious AE reports

* Optimizing cross-safety data set analyses
(using AE, labs, vital sign, etc.)

 Sorting true findings from random imbalances

11
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Today...

* Discuss several FDA projects focused on enhancing safety
analytics

 Hear input on FDA efforts — and learn about novel approaches to
safety analytics being developed

13
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OND Pre-Market Safety Review Working Group

Issues:
- No standardization of processes for NDA/BLA safety review

- Wide variations across Divisions

Objective: Perform detailed assessment of the NDA/BLA
safety review process and develop an efficient, effective,
standardized process — adaptable to different needs across

teams/applications

16
OND: Office of New Drugs.



Two Important Safety Analytics Initiatives

&

Standard Safety Tables and Figures

The FDA medical Queries Project Eri

* We are sharing approaches we typically take in safety analyses in the spirit of transparency. You may have
seen some of the approaches in our published reviews. Today, we will provide more details on these

approaches.

* Your input and feedback on these approaches is appreciated—and we encourage comments put into the
docket that we’ve opened for that purpose. https://www.regulations.gov/docket/FDA-2022-N-

1961/document N
* Today’s workshop is just the start of a conversation on premarket safety analytics. lp
’v

Kick-off! 17
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Today’s Presenters

Vaishali Popat, MD, MPH Scott Proestel, MD Eric Brodsky, MD

Associate Director, Senior Medical Officer, Associate Director,

Biomedical Informatics and Biomedical Informatics and Labeling Policy Team,
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Why FDA Medical Queries?

Inconsistent Standards

* Investigators may report different verbatim terms for similar clinical events, resulting in
varying coded MedDRA preferred terms for the same medical concept
— A patient complaining of abdominal pain may be reported using verbatim terms coding to

abdominal pain, abd. pain lower, abd. pain upper, gastrointestinal pain, visceral pain, abdominal
discomfort, among others

» Adverse Events (AEs) may manifest in related, but different ways.

— A patient with a rash related to drug hypersensitivity may present with an erythematous rash, a
macular rash, a macular-papular rash, a papular rash, a morbilliform rash, etc., and each would
be coded to a different PT

 When related PTs are not grouped, it's possible to miss important safety signals. .



FDA Medical Queries

A Collective Way Forward

« Used natural language processing to determine
most frequently encountered terms found in
>38,000 labels of 1,254 active moieties

An OND Standard
* Launched 104 FMQs

* Includes 4 Algorithmic FMQs

* Received requests from review divisions . :
« Recommendations for FMQ labeling

« Evaluated existing queries

 Established the FMQ Working Group and
collaborated with 80 reviewers across Divisions OND= Office of New Drugs 23



. . "
Importance of Grouping Similar PTs Not a Ne
Concept

Guidance for Industry

Premarketing Risk
Assessment

mmmmmmmmmmmmm
dRm rch (CDER)
and Research (CBER)

March 2005
Clinical Medical




What are FMQs?

« Standardized groupings of related PTs developed by review staff primarily in
FDA/CDER.

« MedDRA PTs are highly granular with >24000 PTs
« Each grouping represents a medical concepit.

— Example: “Initial insomnia,” *
combined to “insomnia.”

« Goal is to improve safety signal detection in clinical trial datasets.
« Standardized approach to increase efficiency and consistency.

¥ w«@

middle insomnia,” “early morning awakening,”



Single PT Analysis vs. FMQ Grouping

« Using a 2% cut-off for an AE analysis, “Anxiety” doesn’t make the cut, but group
these PTs, and a sighal emerges at the 2% cut-off (no patient counted twice).

Single PT: Anxiety FMQ Grouping: Anxiety
3.0% 3.0%
® Panic disorder

9 %)
= =
2 K _
E 20 § 2.0% m Panic attack
© ' 5
> " Anxiety o Nervousness
8 8
5 1.0% S 1.0%
S S Generalized
o [}
a o

anxiety disorder

0.0% ® Anxiety
.U7o0

Drug X Placebo Drug X Placebo

0.0%




FMQ Concepts
Narrow vs. Broad vs. Algorithmic Queries

 Narrow FMQ terms:
— Specific for the medical concept
— Indicate that the FMQ occurred, More than ~90% probability

— “Cast a wider net” than narrow query terms for signal detection m

 Broad FMQ terms:

— Less specific

— Provide reasonable assurance (more than ~30% probability) that
the medical concept occurred

« Algorithmic FMQs
— Uses data from the laboratory, Concomitant medications,
medical history datasets in addition to the AE datasets

— Uses temporal associations



FMQ Ground Rules: Narrow Queries

Narrow Queries: Indicates FMQ concept occurred

 PTs that are near-synonyms of the FMQ concept
—  PT Abdominal Discomfort in FMQ Abdominal Pain

* PTs that are subgroups of the FMQ concept

- PT Anaemia Neonatal in FMQ Anemia

 PTs that specify an etiology for the FMQ concept
—  PT Uremic Pruritus in FMQ Pruritus

 PTs that ensure the occurrence of the FMQ concept
—  PT Aortic Rupture in FMQ Hemorrhage



FMQ Ground Rules: Broad Queries

Broad Queries: Reasonably suggestive of FMQ concept occurrence

« PTs that may result in the FMQ concept
—  PT Osteopenia in FMQ Osteoporosis

« PTs that provide laboratory, radiologic, or other diagnostic test results
reasonably suggestive of an FMQ, including PTs with ambiguous results

such as “abnormal”
— PT Blood Glucose Abnormal in FMQ Hyperglycemia

« PTs reasonably suggestive of the FMQ concept, but not required by the

FMQ concept:
—  PT Bronchospasm in FMQ Hypersensitivity

« PTs that indicate a “carrier” status for FMQ concepts that specify an

Infectious disease
—  PT Bacterial Disease Carrier in FMQ Bacterial Infection



FMQ Ground Rules: PT’s Excluded from FMQ

PTs Excluded from FMQs: terms that are too vague

« PTs that are neither a required component nor reasonably specific for the
FMQ concept
-  PT Nausea would not be included in FMQ Migraine

 PTs that provide the names of laboratory, radiologic, or other diagnostic
tests without a result

—  PT Clostridium Test

— PTs that provide test names without a result, but that would only be performed in the presence of
disease, should be included if they otherwise qualify (example: PT Antipsychotic Drug Level in
FMQ Psychosis).



How FMQs were Constructed

 FDA review staff developed standard groupings of related AEs.

« Each FMQ represents a distinct medical concept (e.g., Anemia, Nausea,
Vomiting, etc.) and stand on their own.

« Each preferred term was independently adjudicated by a subject matter expert
reviewer, any discrepancies were adjudicated by the working group.

 FMQ "Ground Rules” were created and used to apply medical judgment
In developing logical groupings

« Steering committee made final decisions when there were difference of
opinions; ensured version control, systems development, up-versioning with
each major MedDRA release, and change control

« Cumulative approach: includes current PTs, former PTs, misspelled terms.



Difference Between FMQs and SMQs

FMQs attempt to capture all instances of an AE, even if PT
indicates a "non” drug-related cause:

FMQ Pancreatitis SMQ Acute Pancreatitis

(Does Contain) (Does Not Contain)

FMQs for which there are no SMQs

Abdominal pain Dysgeusia
Abnormal uterine bleeding Dyspepsia
Alopecia Dyspnoea
Amenorr] hoea Erectile dysfunction
Anxiety Erythema
. . . Arthralgia Excessive menstrual bleeding
Alcoholic Pancreatitis
. .. Bacterial vaginosis Gynaecomastia
Autoimmune Pancreatitis
Cough Hyperprolactinaemia
O b t t P t t Decreased appetite Insomnia
S r u C I Ve an C rea I I S Decreased menstrual bleeding Irritability

Pan C r eat i ti S Vi ral Dizziness ;c::\:dmimstraﬂon reactions

Dry mouth




FMQ version 2.1

LN R WM =

Arthritis

Abdominal Pain

Abnormal Uterine Bleeding
Acute Coronary Syndrome
Acute Kidney Injury
Alopecia

Amenorrhea

Anemia

Anaphylactic Reaction
Angioedema

Anxiety

Arrhythmia

Arthralgia

Back Pain

Bacterial Infection
Bacterial Vaginosis
Bronchospasm

Cachexia

Cardiac Conduction Disturbance

Cholecystitis

Confusional State
Constipation

Cough

Decreased Appetite
Decreased Menstrual Bleeding
Depression

Diabetic Ketoacidosis
Diarrhea

Dizziness

Dry Mouth
Dysgeusia
Dyspepsia
Dyspnoea

Erectile Dysfunction
Erythema

Excessive Menstrual Bleeding
Fall

Fatigue

Fracture

Fungal Infection
Glaucoma

Gout
Gynaecomastia
Hemorrhage
Headache

Heart Failure
Hepatic Failure
Hepatic Injury
Hyperglycemia
Hyperprolactinaemia
Hypersensitivity
Hypoglycemia

https://www.requlations.gov/docket/FDA-2022-N-1961/document

Hypotension

Insomnia

Irritability

Invest Agent Abuse Potential
Leukopenia

Lipid Disorder

Local Administration Reactions
Malignancy

Mania

Myalgia

Myocardial Infarction
Myocardial Ischemia
MNasopharyngitis
MNausea

Opportunistic Infection
Osteoporosis
Palpitations
Pancreatitis
Paraesthesia
Parasomnia
Peripheral Oedema
Pneumonia
Pneumonitis

Pruritus

Psychosis

Purulent Material

Pyrexia

Rash

Renal & Urinary Tract Infection
Respiratory Depression
Respiratory Failure
Rhabdomyolysis
Seizure

Self-Harm

Sexual Dysfunction
Somnolence
Stroke-TIA

Syncope

Systemic Hyperiension
Tachycardia
Tendinopathy
Thrombocytopenia
Thrombosis
Thrombosis (Arterial)
Thrombosis (Venous)
Tremor

Urinary Retention
Urticaria

Vertigo

Viral Infection

Volume Depletion

. Vomiting
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FMQ Components

FOUA

« Narrow — contains PTs highly specific to the FMQ concept; indicates that the
FMQ occurred.

 Broad - casts a wider net to capture additional cases of the FMQ concept.

« Algorithmic — an important step forward because multiple datasets are
combined to leverage the available information, such as:

O
O
O
©)
©)

Adverse event datasets
Laboratory datasets
Concomitant meds datasets
Medical history datasets
Temporal relationships

Example Mock Algorithm:

PT+PT

Lab value >ULN

PT + Con Med within 3 days
PT + Medical History

W




FMQ Algorithm Development and Testing Process

FOA

—

Initial Algorithm

\_ J
Based on:
* Clinical expert
opinion

 Medical literature

-

Developed >

4 h
Programs Created
to Apply Algorithm to
Clinical Data

. J

Methods:
« SAS, R, Python

/ﬂ
s A - h
Algorithms Applied
to NDA/BLA Clinical Reg:ﬂ;;ﬁ”é‘iyz;fsby
Trial Database P
_ J/ S <

\

4

-

\_

Algorithms Adjusted
Based on Findings

\

J

Desired Results
Achieved Based on
Sensitivity and
Specificity

Based on:
* Clinical expert

feedback

* Trial database of over 10,000 studies
* Algorithm applied multiple ways:

o Large random trial selection

o Targeted trials with known FMQ associations
o Trials with high prevalence of FMQ terms
» Revised algorithm based on:

o Total patients and safety signals identified

o Individual case reports and data



Rhabdomyolysis Algorithmic FMQ

Patients qualify for the algorithm if they meet any of the following criteria:

1. Any Rhabdomyolysis FMQ Narrow term
2. Urine myoglobin >ULN

3. CPK >5 x ULN AND NO:
CPK >ULN at baseline OR
CPK-MB/CPK >0.05 with start date within 3 days

4. [PT Myalgia + PT Muscular Weakness + (PT Myoglobin Urine Present OR
PT Chromaturia)] with start date within 7 days of each other

ULN= Upper limit of normal, CPK = creatine phosphokinase



Hypoglycemia Algorithmic FMQ

Patients qualify for the algorithm if they meet any of the following criteria:

1. Any Hypoglycemia FMQ Narrow Term
2. Plasma Glucose <54 mg/dL

3. [Any Hypoglycemia FMQ Broad Term* OR Supplemental Term**] PLUS
Plasma Glucose <70 mg/dL] with start date within 1 week

4. [22 Occurrences of a Hypoglycemia FMQ Broad Term* OR Supplemental
Term™*] PLUS [22 Occurrences of Plasma Glucose <70 mg/dL]

* Includes Hypoglycemia FMQ Broad Terms only (while FMQ Broad analyses include both Narrow and Broad terms,
this criterion only refers to the terms specifically identified as Broad).

** Supplemental Terms — Accident, Anxiety, Asthenia, Cold sweat, Coma, Confusional state, Fall, Fatigue, Hunger,
Hyperhidrosis, Irritability, Loss of consciousness, Palpitations, Road traffic accident, Seizure, Tremor, Dysarthria,
Balance disorder, Coordination abnormal, Headache, Vision blurred, and Visual impairment.



Hyperglycemia Algorithmic FMQ

Patients qualify for the algorithm if they meet any of the following criteria:

Any PT from Hyperglycemia FMQ Narrow

Fasting Plasma Glucose 2126 mg/dL

=2 Plasma Glucoses >180 mg/dL

Any New Diabetes Concomitant Medication:

o The medication must have been started following enrollment

o CMINDC File

» INCLUDE diab, mellitus, hyperglyc, glucose, dibet, dieb
» EXCLUDE prophyla, prevent, insipidus, hyperglycerid, low blood glucose, low glucose, low blood sugar, low sugar, low

afternoon blood glucose, low morning blood glucose

o CMCLAS File
= INCLUDE gliptin, glutide, diabet, glitaz, glucose lowering, glucosidas, dipeptidyl, sulfonyl, DPP, guanide, GLP, glucagon-

like, metform, gliflozin, insulin, sodium-glucose, SGLT, thiazolid
= EXCLUDE sex hormone
5. Post Baseline HbA1c 26.5%
6. HbA1c Increase =20.3% with Post Baseline HbA1c 25.7%
7. Change from Baseline Fasting Plasma Glucose =20 mg/dL with Post Baseline FPG >100 mg/dL

Wb e



FOA

Hypersensitivity Algorithmic FMQ

A patient is included in the algorithm by having items from any of the following categories or
combinations of categories with start dates within 7 days:

1. Category A

2. Category B + Category C
3. Category B + Category D
4. Category C + Category D

Category A Category B Category C Category D
(Narrow PTs) (Respiratory) S (Systemic Reactions)
Acute generalised exanthematous
pustulosis Allergic bronchitis Administration related reaction Acute circulatory failure
Administration site hypersensitivity Allergic pharyngitis Administration site dermatitis Blood immunoglobulin E abnormal
Administration site recall reaction Allergic respiratory symptom Administration site pruritus Blood pressure decreased

Blood pressure diastolic
Administration site vasculitis Asthma Administration site rash decreased

Blood pressure systolic
Allergic colitis. .. Asthmatic crisis. . . Administration site urticaria. .. decreased. ..
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Disclaimer

» The views and opinions expressed In this
presentation represent those of the presenter, and
do not necessarily represent an official FDA position.

» The labeling examples In this presentation are
provided only to illustrate concepts/challenges and
should not be considered FDA recommended
templates.



Overview of Presentation

» Discuss considerations on including group term
(e.g., FMQ) information and component term
iInformation in the ADVERSE REACTIONS section of
labeling

» Discuss updated prescription drug labeling
resources

FMQs = FDA Medical Queries



Adverse Events vs. Adverse Reactions in Labeling [go)

» Adverse Events (AEs): "Any untoward medical event
associated with the use of a drug in humans, whether or not
considered drug-related™™

» Adverse Reactions (ARs): “An undesirable effect, reasonably
associated with the use of a drug, that may occur as part of the
pharmacological action of the drug or may be unpredictable in its
occurrence. This definition does not include all AEs observed during
use of a drug, only those AEs for which there is some basis to believe
there Is a causal relationship between the drug and the occurrence of
the AE.”?

1 See guidance for industry: Adverse Reactions Section of Labeling for Human Prescription Drug and Biological Products — Content and Format (January 2006)
(referred to as the Adverse Reactions Section of Labeling Guidance)

2 For PLR-formatted labeling, see 21 CFR 201.57(c)(7) and the Adverse Reactions Section of Labeling Guidance. For “old” (non-PLR) format labeling, the AR
definition is different [21 CFR 201.80(g)]: “an undesirable effect, reasonably associated with the use of the drug, that may occur as part of the pharmacological
action of the drug or may be unpredictable in its occurrence.”



Factors in Causality Assessment of AEs?

(helps determine if an AE is an AR and is appropriate for inclusion in the labeling)

A\

Increased frequency of reporting

AE rate for the drug exceeds the placebo rate

Dose-response relationship

AE Is consistent with the pharmacology of the drug

Relationship between time of AE relative to the time of drug exposure
Challenge and dechallenge cases

AE Is known to be caused by related drugs

AE observed across studies

AE led to higher discontinuation rate or serious adverse reactions in the
drug-treated group

VV V VYV VY VYV

1 AE = adverse event; AR = adverse reactions; See Adverse Reactions Section of Labeling Guidance



Including Group Term Information into Clinical Trials Experience
Subsection of ADVERSE REACTIONS Section

BOXED WARNING

1 INDICATIONS AND USAGE

2 DOSAGE AND ADMINISTRATION

3 DOSAGE FORMS AND STRENGTHS

4 CONTRAINDICATIONS

5 WARNINGS AND PRECAUTIONS

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience

6.2 Postmarketing Experience

7/ DRUG INTERACTIONS

8 USE IN SPECIFIC POPULATIONS

9 DRUG ABUSE AND DEPENDENCE

10 OVERDOSAGE

11 DESCRIPTION

12 CLINICAL PHARMACOLOGY

13 NONCLINICAL TOXICOLOGY

14 CLINICAL STUDIES

15 REFERENCES

16 HOW SUPPLIED/STORAGE AND HANDLING

17 PATIENT COUNSELING INFORMATION

—

Common Adverse
Reaction Table(s)



Example of Common Adverse Reaction Table!2in the Clinical Trials

Experience Subsection of ADVERSE REACTIONS Section

1 The Clinical Trials Experience subsection of the ADVERSE REACTIONS section “must list the adverse reactions identified in clinical trials that occurred at or
above a specified rate appropriate to the safety database” — see 21 CFR 201.57(c)(7)(ii)(A)

Table X: Common Adverse Reactions in
Patients with Disease-X During the 24-week
Treatment Period in Studies A, B, and C1

DRUG-X Placebo
N=XXX N=XXX

Asthenia? 39% 17%
Musculoskeletal pain? 18% 7%
Vomiting 15% 11%
Uppar resplratnry 129 304
tract infection
Thrombocytopenia 9% 2%
Anemia 9% 3%
Arthralgia 6% 3%
Headache 6% 4%
Herpes Zoster 2% 2%
Paresthesia 2% 3%

" Adverse reactions that occurred in = 5% in DRUG-X-treated patients
and = 2% than placebo-treated patients

2 Asthenia includes the terms fatigue and malaise

* Musculoskeletal pain includes back pain, neck pain, thigh pain,

shoulder pain

2“To permit side-by-side comparison of adverse reaction rates, common adverse reactions are typically presented in a table” — see Adverse Reactions Section of

Labeling Guidance



Merits of Grouping Related Terms

» Include an AR that was not initially apparent when
reporting was spread across multiple related individual
terms

» Provide a better estimate of the true magnitude of the
AR; and

» Exclude an AE that is unrelated or unlikely related to the
drug when analysis of grouped terms does not support
determination that the AE is an AR

ARs = adverse reactions; AEs = adverse events



Classifying Adverse Reactions in the Clinical
Trials Experience Subsection in the ADVERSE
REACTIONS Section?

» AR that represent same phenomenon should ordinarily be
grouped together as a single AR to avoid diluting or
obscuring the true effect

» AR reported in more than one body system that appear to
represent a common pathophysiologic AR should be grouped
together to better characterize the AR

AR = adverse reactions; ! See Adverse Reactions Section of Labeling Guidance.



Four Fictitious Labeling
Examples



#1 Data Only Supports Including Anxiety FMQ Term
(in Common AR Table in ADVERSE REACTIONS section)

Table X: Common Adverse Reactions in Patients
with Disease-X (48-week Studies 1 and 2)!

DRUG-X Placebo

N=XXX N=XXX
Vomiting 10% 2%
Diarrhea 9% 3%
Dermatitis 8% 3%
Anxiety?2 7% 3%
Chills 5% 3%

FMQ Anxiety Analysis
(this does not go into labeling)

DRUG-X | Placebo
N=XXX N=XXX

FMQ Anxi ro

QAnxiety Grouped | 70, | 279 *

Term

Anxiety 3.3% 1.3%

Anxiety aggravated 1.5% 0.8%

Anxiety disorder 1.5% 0.7%

Anxiety disorder NEC 0.8% 0.1%

1 Adverse reactions that occurred in 2 5% in DRUG-X-
treated patients and = 2% than placebo-treated

patients

2 Anxiety is composed of several similar terms

1. FMQ Anxiety Grouped Term is an AR (included in table body)
2. Component terms represented in common AR table; however,

they are not named because they are near-synonyms.

3. Footnote states that grouped term includes other related terms.




#2 Include FMQ Grouped Term in Body of Table and Component
Term(s) in Footnotes in Most Common AR Table in ADVERSE
REACTIONS Section

FMQ Anxiety Analysis
(this does not go into labeling)

DRUG-X Placebo
N=XXX N=XXX

FMQ Anxiety 12.2% 2.2%

Social phobia 5.1% 2.1%

Stress 2.1% 0.1%

Anxiety disorder 2.5% 0%

Anxiety disorder NEC 2.1% 0%

Anxiety 2.1% 0%

/

Table X: Common Adverse Reactions in Patients
with Disease-X (48-week Studies 1 and 2)!

DRUG-X Placebo

N=XXX N=XXX
Anxiety? 12% 2%
Vomiting 10% 2%
Diarrhea 9% 3%
Dermatitis 8% 3%

1 Adverse reactions that occurred in 2 5% in DRUG-X-
treated patients and 2 2% than placebo-treated
patients

2 Anxiety includes social phobia and stress and other
related reactions

1. FMQ Anxiety Grouped Term is an AR (included in table body)

2. Social phobia and stress included in grouped term and named in

footnote because distinct clinical events and not near-synonyms




#3.1 Include FMQ Grouped Term and Clinically Important Component
Term(s) in Footnotes in Most Common AR Table in ADVERSE

REACTIONS Section

FMQ Anxiety Analysis
(this does not go into labeling)
DRUG-X Placebo
N=XXX N=XXX
FMQ Anxiety 9.2% 2.2%
Panic disorder 4.1% 2.1%
OCD 2.1% 0.1%
Anxiety disorder 1.4% 0%
Anxiety disorder 0 0
NEC 1.3% 0%
Anxiety 1.2% 0%

OCD = obsessive compulsive disorder

1. FMQ Anxiety Grouped Term is an AR (included in table body)

>

W

Components
in footnotes

Table X: Common Adverse Reactions in Patients
with Disease-X (48-week Studies 1 and 2)7

DRUG-X Placebo

N=XXX N=XXX
Vomiting 10% 2%
Anxiety? 9% 2%
Dermatitis 8% 3%
Adverse reaction-a X% X%
Adverse reaction-b X% X%
Adverse reaction-c X% X%
Adverse reaction-d X% X%
Adverse reaction-e X% X%
Adverse reaction-f X% X%

T Adverse reactions that occurred in 2 5% in DRUG-X-
treated patients and = 2% than placebo-treated patients

2 Anxiety includes panic disorder and obsessive
compulsive disorder and other related reactions

2. Panic disorder and OCD included in grouped term and in footnotes




#3.2 Include FMQ Grouped Term and Clinically Important
Component Term(s) in Body of Table in Most Common AR Table in

FMQ Anxiety Analysis
(this does not go into labeling)

DRUG-X Placebo
N=XXX N=XXX

FMQ Anxiety 9.2% 2.2%

Panic disorder 4.1% 2.1%

OCD 2.1% 0.1%

Anxiety disorder 1.4% 0%

ﬁr;gety disorder 13% 0%

Anxiety 1.2% 0%

OCD = obsessive compulsive disorder

RSE REACT

"IONS Section

Table X: Common Adverse Reactions in Patients
with Disease-X (48-week Studies 1 and 2)?

DRUG-X Placebo
N=XXX N=XXX
\Vomiting 10% 2%
=
Anxiety? 9% 2%
Panic disorder 4% 2%
Obsesslye _ 204 < 1%
compulsive disorder
Components | Dermatitis 8% 3%
in body of 1 Adverse reactions that occurred in 2 5% in DRUG-X-

table

treated patients and = 2% than placebo-treated patients
2 In addition to panic disorder and obsessive compulsive
disorder, anxiety includes other related reactions

1. FMQ Anxiety Grouped Term is an AR (included in table body)

2. Panic disorder and OCD included in grouped term and in table body because

distinct clinical events and clinical importance




#4 Data Only Supports Including 2 1 FMQ Component(s) in
Common AR Table in ADVERSE REACTIONS Section

Table X: Common Adverse Reactions in

OCD = obsessive
compulsive
disorder

. FMQ Anxiety An.alyS's . Patients with Disease-X (48-week Studies 1 and
(this table does not go into labeling) )t
DRUG-X Placebo
NZXXX NZXXX DRUG-X Placebo
N=XXX N=XXX
H 0 0
FMQ Anxiety | 11.1% 2.7% Vomiting 10% 20,
Panic disorder 5.2% 0.4%
0OCD 4.6% 0.1% N Diarrhea 9% 3%
Nervousness 1.1% 0.9% \\ Dermatitis 8% 3%
Anxiety disorder
NEC 0.3% 0.1% Panic disorder 5% <1%
Anxiety
agqravated 0.2% 0.2% OCD 5% <1%
Anxiety 0 19 ' AR that occurred in = 5% in DRUG-X treated patients and
postoperative 0 0 = 2% than placebo-treated patients

1. Only panic disorder and OCD component terms meet AR

definition and only apparent drivers of signal
2. Anxiety grouped term not included in table




Summary of the FMQ Labeling Paradigm? (1 of 2)

1. FMQ grouped term(s) are included in common AR table if
they meet the regulatory definition of an AR

2. If a grouped term and component term(s) meet the
definition of an AR but the component term(s) are the only
apparent driver(s) of the signal, only those component
term(s) will be included in the body of the common AR table

! Labeling paradigm for your consideration applies to the common adverse reactions table(s) in the Clinical Trials Experience subsection in the
ADVERSE REACTIONS section



Summary of the FMQ Labeling Paradigm? (2 of 2)

3. Component terms that contribute to a grouped term are
represented in the common AR table by being part of the
group term incidence.

If the component terms are:

» Near synonyms of the grouped term, they are not mentioned Iin the
body or footnotes in the table

= Footnote will state that the grouped term includes related terms

» Distinct clinical events and not near synonyms of grouped term,
they are mentioned in footnotes OR in the body of the table.

! Labeling paradigm for your consideration applies to the common adverse reactions table(s) in the Clinical Trials Experience subsection in the
ADVERSE REACTIONS section



FDA’s Labeling Resources for
Human Prescription Drugs



FDA's Labeling Resources for Human
Prescription Drugs

For Industry

f Share | oF Tweet | jm Linkedin | 3% Email | &=k Print

FDA'’s labeling resources for human prescription drugs are primarily directed to industry
staff who develop human prescription drug” labeling. Human prescription drug labeling
(1) contains a summary of the essential scientific information needed for the safe and
effective use of the drug; and (2) includes the Prescribing Information, FDA-approved
patient labeling (Medication Guides, Patient Package Inserts, and,/or Instructions for Use),
and/or carton and container labeling.

If vou are a healthcare professional, patient, or caregiver, visit Frequently Asked Questions
about Labeling for Prescription Medicines.

Searchable Labeling Databases v
How May “Current” Labeling Be Different Than “FDA-Approved” Labeling v
Searchable Product Databases v
Imported-Drug Specific Labeling Resources v
Resources for Promotional Labeling and Other FDA-Regulated Products v

1 FDA's Labeling Resources for Human Prescription Drugs webpage available at https://www.fda.gov/drugs/laws-acts-and-rules/fdas-labeling-resources-human-
prescription-drugs



https://www.fda.gov/drugs/laws-acts-and-rules/fdas-labeling-resources-human-prescription-drugs

Prescribing Information Resources

for Industry
f Share | W Tweet | in Linkedin | &% Email | & Print
Highlights of Prescribing Information v
Boxed Warning v
1 Indications and Usage v
2 Dosage and Administration v
3 Dosage Forms and Strengths v
4 Contraindictions v
5 Warnings and Precautions v
6 Adverse Reactions v
7 Drug Interactions v

1 Prescribing Information Resources webpage available at https://www.fda.gov/drugs/fdas-labeling-resources-human-
prescription-drugs/prescribing-information-resources



https://www.fda.gov/drugs/fdas-labeling-resources-human-prescription-drugs/prescribing-information-resources

Prescribing Information Resources

Highlights of Prescribing Information v
Boxed Warning v
1 Indications and Usage v
2 Dosage and Administration v
3 Dosage Forms and Strengths v
4 Contraindictions v
5 Warnings and Precautions v
6 Adverse Reactions A
Guidance

» Adverse Reactions Section of Labeling (final guidance)

Related Guidance

» Immunogenicity Information in Human Prescription Therapeutic Protein and Select
Drug Product Labeling (draft guidance)

Presentations

« Adverse Reaction Information in Labeling (2019 presentation and video (%)

7 Drug Interactions v

1 Prescribing Information Resources webpage available at https://www.fda.gov/drugs/fdas-labeling-resources-human-
prescription-drugs/prescribing-information-resources



https://www.fda.gov/drugs/fdas-labeling-resources-human-prescription-drugs/prescribing-information-resources

Frequently Asked Questions about Labeling for
Prescription Medicines

For Healthcare Professionals and Patients

f Share | W Tweet | in Linkedin | &% Email | &= Print

Frequently asked questions about labeling for prescription drugs (medicines) on this
webpage are primarily directed to healthcare professionals (for example, doctors, nurse
practitioners, physician assistants, pharmacists, nurses) and patients and their caregivers.
For information about prescription drug labeling resources primarily directed to industry
such as those for the Prescribing Information, FDA-approved patient labeling, carton and
container labeling, biological product labeling, generic drug labeling, labeling databases,
and product databases visit FDA’s Labeling Resources for Prescription Drugs.

Labeling for prescription medicines is FDA’s primary tool for communicating drug
information to healthcare professionals, and patients and their caregivers. Labeling for
prescription medicines includes:

¢ Prescribing Information (labeling for healthcare professionals),

« Carton and container labeling (cartons and containers are outside packaging that
contain information about prescription medicines), and

+ Labeling for patients or caregivers (e.g., Medication Guides, Patient Package Inserts,

1 FAQs about Labeling for Prescription Medications is available at https://www.fda.gov/drugs/fdas-labeling-resources-human-prescription-drugs/frequently-asked-
guestions-about-labeling-prescription-medicines



Discussion

What guestions or comments do you
have about the FDA Medical Queries?

Contact us at
ONDbiomedicalinformatics@fda.hhs.gov



mailto:ONDbiomedicalinformatics@fda.hhs.gov
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Stakeholder Perspectives Exploring Premarket Adverse
Event Grouping

Moderator: Scott Proestel, U.S. Food and Drug Administration

Panelists:
Ellis Unger, Hyman, Phelps & McNamara
Greg Ball, Novavax (PHUSE)

Barbara Hendrickson, Abbvie (DIA-ASA Interdisciplinary Safety Evaluation
Working Group)

MARGOLIS CENTER
for Health Policy

Duke
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Duke-Margolis-FDA Public Workshop:

“Advancing Premarket Safety Analytics”

September 14, 2022

Ellis F. Unger, M.D.

Principal Drug Regulatory Expert
Hyman, Phelps & McNamara PC
Washington, D.C.



Disclaimers

 These are my opinions.
* | have no financial or intellectual conflicts of interest to report.

* | am not suggesting that the US Government take any particular
course of action here.
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Why Do We Collect Safety Data?

* To determine what drugs do and communicate this information in
labeling

* To help make benefit-risk assessments

* To help make regulatory decisions



The Current State of Affairs

* Adverse events are recorded by investigators using their
own language (verbatim terms), e.g., ‘Fall with R hip Fx.’
* Verbatim terms are translated to standard preferred terms
(>20,000 of these) for analyses.
* Preferred terms are tabulated using various approaches.
 Companies may (or may not) perform:
e Standard MedDRA queries (SMQs)
e Custom queries on adverse events of special interest
(AESIs)



Essentially Identical Preferred Terms are Reported Separately (1)

e Upper respiratory tract infection

* Viral upper respiratory tract infection
* Lower respiratory tract infection

* Respiratory tract infection

* Respiratory tract infection viral

* Upper respiratory tract congestion

Do you really think these is a difference between these preferred terms?
These preferred terms are functionally the same!

77



Essentially Identical Preferred Terms are Reported Separately (2)

e cardiac failure

e cardiac failure, acute
 cardiac failure, chronic

* cardiac failure, congestive
 cardiopulmonary failure

e left ventricular failure

e ventricular failure

These preferred terms are all important and all functionally the same!
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Why Would any Rational Person Separate

‘Pulmonary Oedema’ from...

Sleep Apnoea Syndrome
Asthma

Rhinorrhoea

Rhinitis Allerglic
Pulmonary Hypertension
Dysphonta

Wheezing

Sinus Congestion
Bronchitis Chronic
Respiratory Tract Congestion
Nasal Congestion
Respiratory Fallure
Pulmonary Oedema
Bronchospasm

Hvbox 1 a
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‘Acute Pulmonary Oedema?’
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These terms are the same. (Not many patients walk around
with “chronic” pulmonary edema.)

One should not separate ‘acute pulmonary oedema’ from
‘oulmonary oedemal’
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And Amazingly, Some Preferred Terms with Essentially
Identical Meaning are Split Across System-Organ-Classes

 ‘Acute Pulmonary Oedema’ and ‘Pulmonary Oedema’ are in the
Respiratory, Thoracic and Mediastinal Disorders System-Organ-Class

e ‘Cardiac Failure,” ‘Cardiac Failure, Acute,” etc. are in the Cardiac
Disorders System-Organ-Class

But pulmonary edema generally is heart failure (unless it is non-
cardiogenic pulmonary edema).
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And Segregating Preferred Terms from the
‘Investigations’ SOC is Also a Problem

 Hyperkalaemia (Metabolism and nutrition disorders)
* Blood potassium increased (Investigations)

Why would anyone want to separate these?



The Problem

83

Some companies run no adverse event queries at all.

Even if queries are run for adverse events of special interest

(AESI), they are generally not run for adverse events not
designated as AESI.

When similar, related preferred terms are reported only
separately, important adverse drug reactions can go
undetected.



An Interim Solution — Not Ideal

* As a medical officer at FDA, | always wanted to look for
particular adverse events, e.g., heart failure, arrhythmias,
renal dysfunction, falls, fractures, dyspnea, pneumonia,
urinary tract infections, depression, insomnia, seizures,
nausea, bacterial infections, viral infections, etc. These
analyses required queries.

* | developed >300 queries and ran them myself. My safety
reviews were based on these analyses.

84



So What’s the Problem with MedDRA Standard Queries?

 Per MedDRA: “SMQs are tools developed to facilitate retrieval

of MedDRA-coded data as a first step in investigating drug
safety issues in pharmacovigilance and clinical development.”

 Much of the use of SMQs is for pharmacovigilance.



What’s the Solution?

* The FDA MedDRA queries (FMQs) have been developed by
FDA medical officers with extensive experience in drug safety
assessment.

e Some 80 medical officers have been involved.

* The expertise brought to bear in the development of FMQs is
unmatched and truly impressive!

* Broader use of FMQs will represent an important advance in
the safety assessment of new drugs and drug labeling.



Thanks for listening!



Preparing the Ecosystem for FMQs

Greg Ball, PhD
Head of Safety Statistics
Global Vaccine Safety, Novavax



Reimagining a Safety Submission

PhUSE

o Safety Analytics
o Data Visualization & Open
Source Technology (DVOT)

DIA-ASA Interdisciplinary
Safety Evaluation (DAISE)

o Interactive Safety Graphics
o Aggregate Safety Assessment
Planning (ASAP)

Project Teams
* Realizing the vision

PhUSE Community Forum
* Developing the vision

Safety Graphics Consortium
* Networking together



Motivation

{4

Far better an approximate answer to the right question, which is
often vague, than an exact answer to the wrong question, which
can always be made precise.

— John Tukey (1962)

Page 90



Challenges and Opportunities

Complex challenges exist for evaluating the relationship of study drug
with AEs

— Accounting for duration of exposure time, patient-level covariates and other
clinical considerations

— Specific safety issues, such as dose response and subgroup differences

Could benefit from the expanded interest and participation by clinical
safety professionals and statisticians working closely together

Opportunities for sponsors and academia to partner with regulatory
authorities for developing interdisciplinary safety evaluation
procedures

O’Neill R. Stat Med. 1995;14(9-10):117-127.



The Spirit of the IND Safety Reporting Final Rule

{4

The important thing is to have a thoughtful process;
a system in place to look for clinically important imbalances,
applying the best clinical and guantitative judgment,
while maintaining trial integrity.

— Jacqueline Corrigan-Curay (2018)

Page 92



The Spirit of the IND Safety Reporting Final Rule

Scientific evaluation of accumulating program-level safety information
throughout drug development, leveraging the scientific expertise and
medical judgment of multidisciplinary teams

— A multidisciplinary approach

— Assessments customized for the specific product

— Quantitative frameworks for measuring evidence of association

— Decisions that incorporate medical judgment

Ball G, Hendrickson BA, Freedman AL, Gordon R, Crowe B, Veenhuizen MF Buchanan J (2021). Interdisciplinary Safety Evaluation for
Learning and Decision-Making. Therapeutic Innovation & Regulatory Science, 55:705-716.



Space Shuttle Challenger Disaster

Looking only at the quantitative data supported NASA’s decision to

proceed with the launch
— There was other important information the engineers presented
— But it was not quantitative, so NASA managers did not accept it

An engineer, asked to quantify his concerns, couldn’t
— 75-degree flight: Very thin streak of light gray soot beyond an O-ring in the joint
— 53-degree flight: Jet-black soot fanned out across a large swath of the joint

He had no data to quantify it
— But he did say he knew that it was “away from goodness”

Epstein D (2019). Range: Why generalists triumph in a specialized world. Riverhead books.



A Learning and Decision-Making Approach

Transitioning from a 3-tier approach: Classify endpoints by analysis

— Tier 1: Events with a priori questions (report P-values regardless of having a
stated hypothesis)

— Tier 2: Events not identified a priori, and not “rare” (confidence intervals)
— Tier 3: Rare events not identified a priori (descriptive statistics)

To a 2-part approach: Classify endpoints by clinical interest

— Part 1 (for learning): All events are summarized in the overall safety assessment
with descriptive statistics and graphical displays (Cls may be provided but no
inferential statistics are included)

— Part 2 (for decision-making): Safety topics of interest are explored using more in-
depth analyses and/or specific groupings of events that help to further
characterize their occurrence (P-values are only provided for safety endpoints
with explicit hypotheses)



PhUSE: AE Groupings in Safety (AEGIS)

AEs that are too specific can result in underestimation of an event

The PhUSE Safety Analytics working group is launching a new cross-
disciplinary project team:

— To develop points to consider when deciding whether to use a MedDRA-defined
grouping of PTs versus creating a custom grouping

— To provide recommendations on process/implementation
Note: this project team will not be creating any custom groupings

PhUSE/FDA Computational Science Symposium: 19-22 September

— Plenary Session: FDA OND Public Review on Standard Tables and Figures, Standard
Adverse Event Groupings and Queries for Evaluation of Biologic/New Drug Applications

— Vaishali Popat, FDA



DAISE: Aggregate Safety Assessment Planning (ASAP)

Proactive and systematic planning for product-level, ongoing aggregate
safety assessments

— Prioritization of safety topics of interest, pooling strategy, and characterization of
emerging safety profile

— Planning and execution for ongoing aggregate monitoring (including for blinded
trials), focused on these topics

— Preparation for regulatory filing activities and responses to regulatory queries

Consistent and authoritative communication of the safety story in
scientific evaluations and public disclosures



Reimagining a Safety Submission

DAISE: Interactive Safety
Graphics (ISG):

* Ongoing aggregate safety
evaluation (OASE)
Blinded safety
monitoring procedures

PhUSE: AE Groupings in

Safety (AEGIS):

e Overall safety assessment

* Assessment of safety
topics of interest (STIs)

FDA Medical
Queries (FMQs) &
Standard Safety
Tables and Figures:

Consistently and authoritatively
communicating the safety story

DAISE: Aggregate Safety Assessment Planning (ASAP) process:
» Scientific evaluation of program-level safety data (Rolling ISS)
* Proactive safety assessments to enable effective risk management



John Tukey and Joe Heyse

Weisberg H. Willful Ignorance: The Mismeasure of Uncertainty. Hoboken, NJ: John Wiley & Sons, Inc; 2014.
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Aggregate Safety
Assessment Planning (ASAP)
in Clinical Development

Barbara Hendrickson, MD
Immunology Therapeutic Area Head
Pharmacovigilance and Patient Safety, AbbVie



* The views and opinions expressed in the following PowerPoint slides
are those of the individual presenter and should not be attributed to
the Drug Information Association, Inc. (DIA), American Statistical
Association (ASA), communities or affiliates, or any organization with
which the presenter is employed or affiliated.



Official Public
Private Partnership US FDA
(PPP) in place

ASA Biopharma Safety Working Groups

*Aggoregate Safety Assessment Plan
= |Internal document that guides

Work Stream 1# Work Stream 2 Work Stream 3
Interdisciplinary Safety Monitoring Integration and sponsor teams in clinical
Safety Evaluation Statistical Bridging RWE and development

Methodology RCT for Safety = Promotes multidisciplinary safety
Decision-Making

planning to ensure data gathered
GRS Safe’fy will answer the key questions from
Assessment Planning™ . _
health authorities, prescribers and
Interactive Safety patients

Communication
and Outreach

(Including Fan
CIub) Aggregate Safety Assessment Planning for the Drug

Graphics

Benefit Risk
Assessment Planning

*Reference: Hendrickson, B.A., Wang, W., Ball, G., et al.

Development Life-Cycle. Therapeutic Innovation and

Benefit Risk

Assessment Tool Suite

Regulatory Science. 55(4):717-732, 2021.

#Joint collaboration between DIA Communities and ASA Biopharma:
DIA-ASA Interdisciplinary Safety Evaluation (DAISE) working group



Promotes proactive safety planning, including specifying the safety topics of
interest (STOI) and relevant event search criteria

Supports systematic characterization of the emerging product safety profile

Drives consistency in collection and assessment of the safety data across the
program, including analysis conventions and data pooling approaches

Describes ongoing signal detection and evaluation activities
Facilitates earlier recognition of safety knowledge gaps

Helps prepare for safety communications and regulatory submissions
(serves as a foundation for the Integrated Summary of Safety Statistical Analysis Plan)



Safety Topics of Interest

Have the potential to impact the product’s benefit:risk profile

* Important Identified * Important Potential e Other Safety

Risks Risks Topics of Interest
(Sufficient clinical data to conclude a

causal association with the product) f

* Product clinical trial data
* Preclinical findings or reported risks of products of the same class

* Theoretical concerns based on the product’s mechanism of action
* Traditional regulatory concerns (e.g. drug induced liver injury)

* Events of high interest based on epidemiology of the patient population




Safety Topics of Basis for Inclusion Identification of | Use of event Special data collection | Relevant

Interest (STOI) Events* adjudication (form or study) restrictions/risk
minimiation#

|dentified Risks
Serious Reports in clinical trials  Hypersensitivity = External expert Supplemental event Exclusion criteria:
hypersensitivity Standardised Adjudication CRF (all studies): History of anaphylactic
reactions MedDRA Query (see Charterfor <« SAEsand AEsleading reaction
(SMQ) (Narrow) details) toD/C
Potential Risks
Herpes zoster Possible increased risk 7?7?77 ?77? Supplemental event  Exclusion criteria:
(HZ) for immunomodulatory CRF (all studies): History of
products * Dermatomal/Organ disseminated HZ
involvement
* Event details; Vaccine
history
Other STOI
A=A (Vo= M Traditional regulatory  Drug related None Supplemental CRF (all  Exclusion criteria:
Liver Injury concern for all products hepatic disorder studies) — SAEs, AEs ALT/AST>2.5xULN;
— comprehensive leading to D/C, protocol specified
(narrow) potential Hy’s Law discontinuation

cases, ALT/AST>8xULN criteria

~e.g. Preferred Term (PT), specified PT grouping, HLT, SMQ Broad/Narrow. Laboratory, Vital sign or ECG Value outliers
# e.g. protocol exclusion criteria limiting data on certain patient populations



Example of Herpes Zoster Events

In completing the Safety Topics of Interest Table:

SMT* :> * There is no SMQ for Herpes Zoster (HZ); the medical concept of
realizes which is reflected by multiple MedDRA Preferred Terms (PTs).

 SMT creates a PT Grouping with relevant PTs

* This PT grouping can be used across the program to
Solution 4‘> identify HZ events
* SMT decides to include all investigator reported events
without adjudication since HZ is often a visual diagnosis
by a physician without confirmatory testing

ASAP
Benefit

Uniform approach to identifying events across program

*SMT = Safety Management Team
of the Clinical Trial Sponsor



For signal detection purposes, search criteria ideally should be

standardized across the clinical program.

Define medical concept of interest

Review relevant literature and published event queries, if any

Specify inclusion/exclusion criteria (“guiding principles”) for PT grouping
Confirm with subject matter experts

Finalize Standardized PT grouping

Assess impact of MedDRA upgrades on the PT grouping



ASAP SIGNAL DETECTION ACTIVITIES
(Completed and Ongoing Clinical Trials)

Adverse Events
(Serious + Nonserious)

Other Clinical / Safetv ToDi
. arety lopics
Trlalljgf:ety Laboratory of Interest
Evaluations

Totality of the
Clinical Trial
Safety Data

ECG and Imaging \Ign\/
Assessments Vital

Measurements

Evaluate for Novel Pre-specified
Safety Signals 108 Detailed Analyses



Delineated aggregate analyses help identify events for which there is
evidence to conclude a causal association (adverse reaction)

Facilitates further characterization of the identified and potential risks

Specifies MedDRA PT groupings used to calculate event rates across
treatment groups (search criteria to identify events for rate calculations may
become narrower as the nature of the adverse reaction is better understood)

Describes how the occurrence of expected adverse reactions will be monitored
in future clinical trials (for example in novel patient populations) to determine
if the rate is higher than noted in the current reference safety information



Guide for methodical product safety planning, data generation, risk
assessment and communications, alignment on safety topics of interest

Proactively developed by multidisciplinary Clinical Trial Sponsor SMTs

Promotes systematic evaluation of the safety data from ongoing clinical
trials and earlier signal detection

Lays the foundation for the future integrated summary of safety,
determination of the important identified risks and product adverse reactions

Acknowledges important safety knowledge gaps to be addressed in future



Discussion Questions

1. Does your institution group adverse events? If so, what criteria do you use?
a) What is the process of implementation and validation?
b) Please share challenges and successes, and lessons learned.

2. What have been your challenges when including group and component terms in
labeling?

3. What new approaches can help enhance querying of adverse events in clinical trials?
a) Especially when PTs alone are not adequate?

b) Other approaches to identify and characterize safety signals using AE datasets?

MARGOLIS CENTER
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Break

We will be back momentarily.

The next session will begin at 2:40 p.m. (U.S. Eastern Time)

MARGOLIS CENTER
for Health Policy
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Agenda

« Background

* Treatment-emergent Adverse Events

« Statistical Considerations in Adverse Event Analyses
« Standard Laboratory Analyses

* Drug-induced Liver Injury
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Why Standard Safety Tables & Figures?

Inconsistent Standards

Tables and figures not produced in a
standard manner across Divisions/
Teams/Applicants.

Significant variability in similar safety
signal evaluation related tables and
figures

OND=0ffice of New Drugs

\\

A Collective Way Forward

Develop standard safety analyses in
a consistent format to facilitate safety
evaluation

Create uniform data presentation &
visualization that reflect formatting
standards used in major medical
journals

/

An OND Standard

Launched standardized safety
analyses

Created a set of standard safety
analyses considered important for
premarket clinical safety evaluation

Established formatting standards that
create consistency in analyses
produced




Standard Safety Tables & Figures
Organization

FOA

Integrated Guide

Adverse Event Subgroup Laboratory Vital Signs Expanded Optional Tables
General Analyses by Tables and :
Analyses . Analyses Analyses . and Figures
Baseline Figures

Kidney Injury

Drug-induced
Liver Injury

Dysglycemia

Follow-On Guides
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FOUA

Standard Safety Tables & Figures
Integrated Guide: Components

Integrated Guide

Law Screening
Plot

o Expanded :
General Adverse Event Subgroup Laboratory Vital Signs TabF:es and Optional Tables
Analyses Analyses Analyses Analyses : and Figures
Figures
» Clinical Trials « Overview of « Overview of * Analyses of « VS distribution - Expanded AE * Optional AE
Summary Adverse Events certain AEs or Central by Treatment Analyses Analyses
« Demographic  Deaths SAEs across Tendency Group * SAEs . i’;gﬁgggﬁdiusmd
and Clinical Serious Adverse demographic Analyses of Baseline vs. N ET EAES ded L DafiEiness
Characteristics Events characteristics Abnormalities Max/Min by Lxgan © Analyses
Patient Adverse Events and Outliers Treatment aboratory - Additional FMQ
Disposition Leading to DILI Screening Group AcnhaWSGg Tables
Duration of Discontinuation subsection: Blood Pressure Tin?gge ver * Optional
Exposure FDA Medical * Missing Data Post-Baseline . Outlier Criteria Lf_:lborgtory and
Queries (FMQs) ’;‘”a'ys_'sl e Data . Last Value on Vital Signs
» Potential Hy's Treatment Analyses

* Median and

Interquartile Range

Plots
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Standardization of Data Presentation: Tables

Note the order of the
treatment columns:

drug arms followed
by active control, and
placebo

Congenital anomaly or birth defect
Subtext is indented Other

Footnotes provide

important definitions
and context

Table 6. Overview of Adverse Events!, Safety Population, Pooled Analyses?

FOA

Drug Name Drug Name
Dosage X Dosage Y Active Control Placebo Risk
» N=XXX N=XXX N=XXX N=XXX  Difference (%) T e L e
Event n (%) n (%) n (%) n (%) (95% CI)3 headers
SAE n (%) n (%) n (%) n (%) X (Y, 2)
SAEs with fatal outcome n (%) n (%) n (%) n (%) X (Y, 2)
Life-threatening SAEs n (%) n (%) n (%) n (%) X (Y, 2)
SAEs requiring hospitalization n (%) n (%) n (%) n (%) X (Y, 2)
SAEs resulting in substantial 0 0
% 0 % X(Y,Z
disruption of normal life functions n (%) n (%) n (%) n (%) (v, 2)
n (%) n (%) n (%) n (%) X (Y, 2)
n (%) n (%) n (%) n (%) X (Y, 2) )
i 10 pt. Arial font for all
AE leading to permanent 0 0
% 0 % X(Y,Z i i
discontinuation of study drug n (%) n () n (%) n (%) (Y, 2) table ;ext(j(mcl)udmg
AE leading to dose modification of . . Sl
7 9 % XY,z
Sl de n (%) n (%) n (%) n (%) (Y. 2)
?rlfjéjeadlng to interruption of study n (%) n (%) n (%) n (%) X (Y, 2)
AE leading to reduction of study drug n (%) n (%) n (%) n (%) X (Y, 2)
AE leading to dose delay of stud
drug ’ ’ ’ n (%) n (%) n (%) n (%) X (. 2) Only horizontal
Other n (%) n (%) n (%) n (%) X (Y, 2) borders in the table
Any AE*4 n (%) n (%) n (%) n (%) X (Y, 2) for easier side by
Severe n (%) n (%) n (%) n (%) X (Y, 2) side comparisons
Moderate n (%) n (%) n (%) n (%) XY, 2)
Mild n (%) n (%) n (%) n (%) X (Y, 2)

Source: [include Applicant source, datasets and/or software tools used

1 Treatment-emergent AE defined as [definition]. MedDRA version X.

is shown between [treatment arms] (e.g., difference is shown between Drug Name dosage X vs. placebo).

4 Se2 Duration = [e.g., X-week double-blind treatment period or, median and a range indicating pooled trial durations].
3 Difference verity as assessed by the investigator

120

Abbreviations: AE, adverse event; Cl, confidence interval; N, number of patients in treatment arm; n, number of patients with at least one event; SAE, serious adverse event



FOA

Standardization of Data Presentation: Figures

To ensure standardization, all generated figures follow the below formatting principles.

Figure X. Mean Laboratory (Chemistry) Data Change from Baseline Over
Time by Treatment Arm, Safety Population, Trial X

The y-axis is scaled

appropriately
]
§ 151 $
o _ +
=
25 ]
SE 101 : Y g% ¥ 0 ;
Eg I Tl
28 -
° 5 Y \'?" 4
20
2 571
o
<
g
Colors, symbol, and line I 23 R R S R A R SR R When the x-axis is used to
: types_ sell Lo Wsee to. Baseline Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 TSI, .la.beleq py
distinguish between series protocol specified visit
ina graph_ Mean Change from Baseline / Mean Value schedule
Treatment- Y/Z Y/Z Y/Z Y/Z Y/Z Y/Z Z Y/Z Y/Z
Placebo- v/Z Y/Z Y/Z Y/Z Y/Z Y/Z
Number of Patients with Data Whe.n dlsplaylr:g, C!’ata OIS
Treatment- X XX X — XX ¥ Ox - tlme, total r.13 are .
Placebo- XX XX XX XX XX XX XX presented per time period

at the bottom of the figure

“ Treatment == Placebo

Standardized color

selection and consistency
across trials.
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Adverse Event Analyses

* Provides analysis of AEs including:
— Serious AEs (SAES)
— AEs leading to discontinuation
— FDA Medical Queries (FMQs)
— AEs of special interest (AESIS)

« All AE tables and figures present treatment-emergent adverse
events (TEAES) as a default

— Consider the definition of TEAE that occur on-study (OSAE) vs. on-
treatment (OTAE)
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Overview of Adverse Events FOA

Table 6. Overview of Adverse Events?!, Safety Population, Pooled Analyses?

Drug Name Drug Name
Dosage X Dosage Y Active Control Placebo Risk
N=XXX N=XXX N=XXX N=XXX  Difference (%)
SAE determination includes Event n (%) n (%) n (%) n (%) (95% CI)3
all AEs that met individual SAE n (%) n (%) n (%) n (%) X (Y, 2)
SAE criteria SAEs with fatal outcome n (%) n (%) n (%) n (%) X (Y, 2)
Life-threatening SAEs n (%) n (%) n (%) n (%) X (Y, 2)
SAEs requiring hospitalization n (%) n (%) n (%) n (%) X (Y, Z2)
SAEs resulting in substantial
disruption of normal life functions n (%) n (%) n (%) n (%) X (Y. 2)
Congenital anomaly or birth defect n (%) n (%) n (%) n (%) X (Y, 2)
Other n (%) n (%) n (%) n (%) X (Y, 2)
AE leading to permanent
discontinuation of study drug n (%) n (%) n (%) n (%) X (. 2)
AE leading to dose modification of n (%) n (%) n (%) n (%) X (Y, 2)
study drug
gﬁ:admg to interruption of study n (%) n (%) n (%) n (%) X (Y. 2)
AE leading to reduction of study drug n (%) n (%) n (%) n (%) X (Y, Z2)
AE leading to dose delay of study drug n (%) n (%) n (%) n (%) X (Y, 2)
Other n (%) n (%) n (%) n (%) X (Y, 2)
Any AE* n (%) n (%) n (%) n (%) X (Y, 2)
Severe n (%) n (%) n (%) n (%) X (Y, 2)
Moderate n (%) n (%) n (%) n (%) X (Y, 2)
Mild n (%) n (%) n (%) n (%) X (Y, Z)
TEAE definition and Source: [include Applicant source, datasets and/or software tools used
MedDRA version is also ! Treatment-emergent AE defined as [definition]. MedDRA version X.
included in footnotes. 2 Duration = [e.g., X-week double-blind treatment period or, median and a range indicating pooled trial durations]. 123

3 Difference is shown between [treatment arms] (e.g., difference is shown between Drug Name dosage X vs. placebo). 4 Severity as assessed by the investigator



Serious Adverse Events - FMQs

Adverse Event Tables also include FDA Medical Queries (FMQs) arranged by System Organ Class
(SOC). FMQs are standardized groupings of adverse event terms developed by FDA reviewers.

In displays of
FMQ data,
tables are

arranged by
SOC, and
within the

SOC if there
are multiple
FMQs, FMQs
are ordered
by decreasing
RD.

Table 10. Patients with Serious Adverse Events! by SOC and FDA Medical Query (Narrow),
Safety Population, Pooled Analyses?

Drug Name Drug Name Active

Dosage X Dosage Y Control Placebo Risk

System Organ Class? N=XXX N=XXX N=XXX N=XXX Difference (%)

FMQ (Narrow) n (%) n (%) n (%) n (%) (95% CI)3
SOC1

FMQ1 n (%) n (%) n (%) n (%) X (Y, 2)

FMQ2 n (%) n (%) n (%) n (%) X (Y, Z)
SOC2

FMQ3 n (%) n (%) n (%) n (%) X (Y, 2)

FMQ4 n (%) n (%) n (%) n (%) X (Y, 2)

Source: [include Applicant source and/or Software tools used]

1 Defined as any untoward medical occurrence that, at any dose that results in death, is life-threatening, requires hospitalization or prolongation of existing hospitalization, results in
persistent incapacity or substantial disruption of the ability to conduct normal life functions, or is a congenital anomaly or birth defect.

2 Duration = [e.g., X week double-blind treatment period or median and a range indicating pooled trial durations].

3 Difference is shown between [treatment arms]. (e.g., Difference is shown between Drug Name Dosage X vs. Placebo)

4 Each FMQ is aligned to a single SOC based on clinical judgment. However, please be aware that some FMQs may contain PTs from more than one SOC.

Abbreviations: Cl, confidence interval; FMQ, FDA Medical Query; N, number of patients in treatment arm; n, number of patients with adverse event; SOC, System Organ Class
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Expanded section: FMQs with PT and Drill Down Tables

Table 34. Patients With Serious Adverse Events! by System Organ Class, FDA Medical Query
(Narrow) and Preferred Term, Safety Population, Pooled Analysis (or Trial X)?

Drug Name
Dosage X Placebo Risk
System Organ Class?® N = XXX N = XXX Difference (%)
FMQ (Narrow)3 n (%) n (%) (95% CIl)4:6
SOC1
FMQ1 n (%) n (%) X (Y, 2)
PT1 n (%) n (%) X (Y, 2)
PT2 n (%) n (%) X (Y, Z)
FMQ2 n (%) n (%) X (Y, 2)
PT1 n (%) n (%) X (Y, 2)
PT2 n (%) n (%) X (Y, Z)
SOC2
FMQ1 n (%) n (%) X (Y, 2)
PT1 n (%) n (%) X (Y, 2)
PT2 n (%) n (%) X (Y, 2)
FMQ2 n (%) n (%) X (Y, 2)
PT1 n (%) n (%) X (Y, 2)
PT2 n (%) n (%) X (Y, 2)
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FOA

Optional Tables: FMQs with PT and Drill Down Tables

Table 56. Selected Narrow FDA Medical Queries?!, Safety Population, Pooled Analyses (or Trial X)

Verbatim : AE . Study Day Action
A PT S S t
9¢ erious everty of Onset Taken

) ) ) Outcome
Term Discontinuation

FMQ
Patient ID

FMQ1 (Drug)
Patient ID1
Patient ID2

FMQ1 (Control)
Patient ID1
Patient ID2

FMQ2 (Drug)
Patient ID1
Patient ID2

FMQ2 (Control)
Patient ID1
Patient ID2

Source: [include Applicant source, datasets and/or software tools used].

1 Treatment-emergent AE defined as [definition].

2 Duration = [e.g., X week double-blind treatment period or median and a range indicating pooled trial durations].
Abbreviations: AE, adverse event; FMQ; FDA Medical Query; PT, preferred term
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Treatment Emergent Adverse Events (TEAE)

Figure 5. Patients With Adverse Events! by System Organ Class, Safety Population, Pooled Analyses

Gastrointestinal disorders -

Metabolism and nutrition disorders 1

SKin and subcutaneous tissue disorders 1
Investigations -

Nervous system disorders 1

General disorders and administration site conditions
Endocrine disorders 1

Eye disorders

Blood and lymphatic system disorders 1
Hepatobiliary disorders 1

Psychiatric disorders 1

Immune system disorders -

Ear and labyrinth disorders -

Reproductive system and breast disorders -
Product issues -

Pregnancy, puerperium and perinatal conditions
Social circumstances

Congenital, familial and genetic disorders
Infections and infestations -

Cardiac disorders -

Injury, poisoning and procedural complications -
Surgical and medical procedures 1

Renal and urinary disorders

Respiratory, thoracic and mediastinal disorders -
Musculoskeletal and connective tissue disorders 1
Neoplasms benign, malignant and unspecified (incl cysts and polyps) -
Vascular disorders -

41% ¢ -~ @ 55.1%
19.9% ¢ @ 32.8%
25.9% ¢ @ 34.4%
26.2% ¢ @ 32.9%
23.2% *@28%
31.3% @ 35.6%
3.8% ®5.7%
10.8% ® 12.6%
6.4% ® 8.2%
3.2% ® 4.6%
9.4% @ 10.4%
1.7% 92%
3.3% @ 3.7%
3.2% @ 3.4%
0%® 0.1%
0%® 0.1%
0%® 0.3%
0.6% ® 0.9%
43.2% @ 43.8%
12.9% @ 13.4%
18.4% ® 19.3%
1.6% @ 2.7%
71% ® 8.3%
25.7% @ 27%
31.2% ® 33%
4.4% & 6.4%

13.7% & 16.3%
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Frequency (%)
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Risk Difference with 95% ClI

127



Treatment Emergent Adverse Events

Table X. Patients with Common Adverse Events Occurring at 2 X% Frequency, Safety Population, Pooled

FOA

Analyses
Drug Drug
Name Name Active
Dosage X DosageY Control Placebo Risk
N=XXX N=XXX N=XXX N=XXX Difference (%)
Preferred Terms3 n (%) n (%) n (%) n (%) (95% CI)4>
PT1 n (%) n (%) n (%) n (%) X (Y, 2)
PT2 n (%) n (%) n (%) n (%) X (Y, 2)
PT3 n (%) n (%) n (%) n (%) X (Y, Z2)
Table X. Patients With Adverse Events by System Organ Class and FDA Medical Query, Safety Population, Pooled
Analyses
Narrow FMQs Broad FMQs
Active Risk Active Risk
System Organ Drug Name Control Placebo Difference| Drug Name Control Placebo Difference
Class* N=XXX N=XXX N=XXX (%) N=XXX N=XXX N=XXX (%)
FMQ n (%) n (%) n (%) (95% CI)3 n (%) n (%) n (%) (95% CI)3
SOC1
FMQ1 n (%) n (%) n (%) X (Y, 2) n (%) n (%) n (%) X (Y, 2)
FMQ2 n (%) n (%) n (%) X (Y, 2) n (%) n (%) n (%) X (Y, 2)
FMQ3 n (%) n (%) n (%) X (Y, 2) n (%) n (%) n (%) X (Y, 2)
SOC2
FMQ1 n (%) n (%) n (%) X (Y, 2) n (%) n (%) n (%) X (Y, 2)
FMQ2 n (%) n (%) n (%) X (Y, 2) n (%) n (%) n (%) X (Y, 2)
FMQ3 n (%) n (%) n (%) X (Y, 2) n (%) n (%) n®)  X(Y,z) 128




Adverse Events of Special Interest (AESI)

The information included may vary depending on the AESI and may combine observations across
different datasets to provide a complete picture of the AESI (e.g., laboratory and adverse event
datasets).

Table 20. Adverse Events of Special Interest Assessment, Safety Population, Pooled Analysis (or Trial X)

Drug Name Drug Name

Dosage X Dosage Y Active Control Placebo Risk
N=XXX N=XXX N=XXX N=XXX Difference (%)
AESI| Assessment n (%) n (%) n (%) n (%) (95% CI)?
AE Grouping Related to AESI n (%) n (%) n (%) n (%) X (Y, 2)
PT1 n (%) n (%) n (%) n (%) X (Y, 2)
PT2 n (%) n (%) n (%) n (%) X (Y, Z2)

Maximum severity
Severe n (%) n (%) n (%) n (%) X (Y, 2)
Moderate n (%) n (%) n (%) n (%) X (Y, 2)
Mild n (%) n (%) n (%) n (%) X (Y, 2)
Serious n (%) n (%) n (%) n (%) X (Y, 2)
Deaths n (%) n (%) n (%) n (%) X (Y, 2)
Resulting in discontinuation n (%) n (%) n (%) n (%) X (Y, 2)
Relatedness n (%) n (%) n (%) n (%) X (Y, 2)
Laboratory Assessment? n (%) n (%) n (%) n (%) X (Y, Z)
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Treatment-emergent Adverse Events: Key Issues and FOA
Considerations

Safety analyses focus on treatment-emergent adverse event (TEAE).

Definition: Occurrence of an AE or worsening of an existing AE after the
first dose of investigational product (IP) administration.

There are two approaches to TEAE analyses:

e On-study analysis

— Occurrence of an AE or worsening of an existing AE after the first dose of investigational
product (IP) administration without a cut-off date.

« On-treatment analysis

— Occurrence of AEs within a specified time-frame after study drug discontinuation, so it
Includes a cut-off date, beyond which AEs are not included in the analyses.
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Treatment Emergent AE: Key Issues and Considerations

« Start day: On-study analysis and On-treatment analysis

AEs reported on day of start of investigational product (IP) administration

Any adverse event that starts before the IP administration and gets worse in
severity or relatedness after the IP administration, is included in TEAE analysis.

If start date is missing (which may suggest poor data quality), then the AE is
Included in the TEAE analysis

End-date: only applicable to on-treatment AE analysis

There are several approaches to determine the cut-off date.
Most Applicants use 28 or 30 days as cut-off dates.

However, for drugs with long half-life, the cut-off date should be longer — for

example, a monoclonal with a 14-day half-life, should include a longer cutoftf
(e.g., 42-70 days).
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Cli

analysis vs. On-Treatment analysis?

Limitation

nical considerations for when to use On-Study

On- Study Approach On-Treatment Approach

If there is an AE that occurs only after a lag period When events that are pharmacodynamic

valvulopathies, cataracts, fractures from drug-induced responses to drug

osteoporosis * bleeding in study of anticoagulant drug

if study drug discontinuation is linked to the risk or « falls for a drug associated with sedation or

occurrence of the event. orthostatic hypotension.

If there are many patients who have discontinued study Limitation

drug and AE collection has continued, this may “dilute” * If there is imbalanced study drug discontinuation
finding of pharmacologically-related AEs. (especially if discontinuation that may result in
Patients off of StUdy drug may be started on other informative censoring)’ this approach may lead
therapies; AEs associated with these therapies will then to inappropriate comparisons.

be “swept in” to the AE analysis

When there is limited study drug discontinuation, particularly in trials that are not of
long duration (e.g.,<6 months), these two analysis approaches (i.e., using a cut-off
date vs “all AEs”) usually have minimal differences.




Conclusion

* Reliable evaluation requires protocol design and conduct
approaches to ensure comprehensive follow-up of all randomized
subjects for events through end of trial. Need to have data for all

AES!
« Itis important to identify in the SAP what analyses were conducted

* In most cases, on-study approach for TEAE analysis is
appropriate. If needed, both analyses can be provided

« Alternatively, if the approach using a cut-off date (e.g., AEs within
30 days) is the primary analysis, presenting a report of the number
of AEs not included is helpful
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Presentation Focus

« Statistical considerations that move towards tailored, statistically
appropriate analyses of adverse event data

* Integrated Guide is important step to moving towards such a safety
assessment

— Some considerations presented today go beyond methods in the
Integrated Guide
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Example AE Table

Patients with Adverse Events by MedDRA System Organ Class
and Preferred Term, Pooled Analysis

System Organ Class Drug Control Contrast (95% Cl)
Preferred Term N = XXX N = XXX

SOC 1
PT1
PT2
PT3

SOC 2
PT1
PT2
PT3
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General Notes on Safety Analysis

* Analysis approach for a specified summary measure (within-arm
and between-arm) should align with trial design(s) and any other
factor (e.g. extent of dropout)

* Analysis approach should align with analysis purpose (e.g. signal
detection vs. signal refinement)

 Collaboration of clinicians, data scientists, and statisticians critical
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Example AE Table

Patients with Adverse Events by MedDRA System Organ Class
and Preferred Term

System Organ Class Drug Control
Preferred Term N = XXX N = XXX
SOC 1 (X.X) (X.X)

Recommendation:

PT1 (X-X) XX) provide an appropriate

PT2 (X.X) (XX within-arm summary

PT3 (X.X) (X-X) measure of the risk ‘
SOC 2 (X.X) (X.X)

PT1 (X.X) (X.X)

PT2 (X.X) (X.X)

PT3 (X.X) (X.X)
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Typical Within-arm Summary Measures

« Cumulative incidence proportion

— Measures the proportion of the population that experience at least one
event in a given time period

— Example: cumulative incidence of major bleed within 1 year of drug
exposure is 0.02 (i.e., 2%)

 |ncidence rate*

— Measures the number of incidence (first) events in the population per unit
of person time at-risk

— Example: Incidence rate of serious infections in the drug population is 5
events per 100 PY

"Integrated Guide refers to this as exposure adjusted incidence rate 140



Cumulative Incidence Considerations

« Cumulative incidence in given period (e.g., 1 year) focuses on
snapshot of risk through single time point
— May not be sensitive to differences at early or late time points
— Can look at incidence over time to help address this (e.g., use Kaplan-
Meler plots)
« Beware of crude proportions (i.e. n/N) to estimate cumulative
Incidence

— Not appropriate when subjects are followed for different lengths of time
(e.g. time-to-event trials); reliable estimation in such settings requires
more complex methods (e.g. Aalen-Johansen estimator)
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Incidence Rate Considerations

* Incidence rate interpreted easily only under assumption of constant
event rate over time
— Assumption likely plausible in trials with relatively short duration
« Estimation by ratio of number of incident events over the total at-
risk time for the event in the population is reliable whether subjects
are followed for the same or different lengths of time
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Example AE Table

Patients with Adverse Events by MedDRA System Organ Class
and Preferred Term

System Organ Class  Drug Control Contrast
Preferred Term N = XXX N = XXX
SOC 1 XX
PT1 Recommendation: Include a
PT2 contrast measure to provide a
PT3 comparative summary between
SOC 2 drug and control
PT1 X.X
PT2 X.X

PT3 X.X

143



Between-Arm Comparisons of Risk

« Concept: Provide a contrast of the within-arm summary measures
of risk to provide a comparative estimate of the risk of two
treatment arms

— Contrast is either a difference or ratio of the within-arm treatment effects

* In randomized trials, the comparison can provide an appropriate
causal estimate of the risk of treating with the investigational drug
product
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Between-Arm Comparisons of Risk

* Relative metrics (i.e. ratios)

— Examples: relative risk (cumulative incidence ratio), incidence rate ratio,
odds ratio, hazard ratio

— Reasons to use: Mathematical reasons (e.g., better precision) and
treatment effects tend to be more stable on relative scales across
populations with different background risks

* Absolute difference

— Examples: risk difference (cumulative incidence difference; also known as
attributable risk), incidence rate difference

— Most meaningful for evaluating public health impact and benefit-risk
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Importance of Presenting Key Results on Absolute
Difference Scale (1)

* Relative to control
— Drug X prevents hip fracture
« Relative risk=0.5
— Drug X causes heart attacks
« Relative risk=2.0

* Do the benefits outweigh the risks?
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Importance of Presenting Key Results on Absolute
Difference Scale (2)

 Relative to control

— Drug X prevents hip fracture
* IR (Control vs. Drug X) =40 vs 20 fractures per 1000 PY

* |IRD = 20 fractures prevented per 1000 PY

— Drug X causes heart attacks
* IR (Control vs Drug X) = 1 vs 2 heart attacks per 1000 PY

« |IRD =1 additional heart attacks per 1000 PY
* Do the benefits outweigh the risks?

IR = incidence rate, IRD = incidence rate difference 147



Example AE Table

Patients with Adverse Events by MedDRA System Organ Class
and Preferred Term

System Organ Class Drug Control Contrast (95% Cl)

Preferred Term N = XXX N = XXX
SOC 1 (X.X, X.X)

PT1 [V VY VY V)

PT? Recommendation: Include

PT3 statistical .uncertainty for ‘
30C 2 comparative f‘s.,s‘,effc,’rpents

PT1 (X.X, X.X)

PT2 (X.X, X.X)

PT3 (X.X, X.X)
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Importance of Comparisons and Uncertainty

* Risk of MI: 4% on drug versus 2% on control
— RD: 2%
— What do you conclude?
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Importance of Comparisons and Uncertainty

* Risk of MI: 4% on drug versus 2% on control
— RD (95% CI): 2% (-6%, 10%)
— What do you conclude?
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Importance of Comparisons and Uncertainty

* Risk of MI: 4% on drug versus 2% on control
— RD (95% CI): 2% (1.5%, 2.5%)
— What do you conclude?
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Example AE Table

Patients with Adverse Events by MedDRA System Organ Class
and Preferred Term, Pooled Analysis

System Organ Class Drug Control Contrast (95% Cl)
Preferred Term N = XXX N = XXX
SOC 1
PT1 Recommendation: Ensure
PT2 appropriate integrated analysis
PT3 (i.e. stratify analysis by trial)
SOC 2
PT1
PT2

PT3
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Appropriate Integrated Analyses

* For a comparison of interest (e.g., drug vs. placebo), typically
analysis should include only trials with both treatments

— May need different trial groupings for different comparisons

« Generally, include only controlled trials/trial periods

— CAUTION! Analyses that include uncontrolled trial periods (e.g., open-
label extension data with only drug arm) subject to confounding and bias

« Stratify analyses by trial

— CAUTION! Unstratified analyses of multiple trials may be subject to
confounding (see next slide)

— Stratified analyses are always appropriate
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Simpson’s Paradox and Need to Stratify

Trial Drug Control

1 8/100 (8%) 4/100 (4%)
2 10/200 (5%) 8/200 (4%)
3 75/250 (30%) 130/500 (26%)
Proportion from crude pooling 16.9% 17.8%

Relative risk (95% Cl) based on
crude pooling

0.95 (0.75, 1.21)

What do
you
conclude?
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Simpson’s Paradox and Need to Stratify

Trial Drug Control

1 8/100 (8%) 4/100 (4%)
2 10/200 (5%) 8/200 (4%)
3 75/250 (30%) 130/500 (26%)
Proportion from crude pooling 16.9% 17.8%
Study-size adjusted percentage 19.3% 16.2%

Relative risk (95% CI) based on
crude pooling

0.95 (0.75, 1.21)

Relative risk (95% Cl) based on
stratified analysis

1.18 (0.94, 1.49)

What do
you
conclude?
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Example AE Table

Patients with Adverse Events by MedDRA System Organ Class
and Preferred Term, Pooled Analysis

System Organ Class Drug Control  Contrast (95% ClI)
Preferred Term N = XXX N = XXX
SOC 1
PT1 :
oT Recommendation: Ensure
analyses appropriately address
Pl time at risk (i.e. on-treatment vs.
SOC 2 on-study analyses)
PT1
PT2

PT3
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Event Ascertainment

« Ascertainment window: defines the period of time for which a
subject is at risk of the event

— Captures time at risk for an individual subject and whether or not an event
occurred within the ascertainment window

* Analyses of safety typically considers two ascertainment windows
— On-treatment (OT) analysis

« Typically defined as time from randomization to treatment
discontinuation plus some period of time thereafter (e.g., OT + 7
days)

— On-study analysis

« Typically defined as time from randomization until trial discontinuation

— Includes events that occur while on treatment and off treatment

157



lllustration

Key
Sub;.
Exposed to treatment
1 e S — — = = Unexposed to treatment
2 O=—————— O Event
3 O
4 -_——— == ——— =
5 A —— - -0
6 - -0
7 — e = =
8 _____________
9
[ | | | | | | | /
L H

Planned Trial Duration for a Subject
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On-Treatment Analysis of Incidence

Key
Sub;.
Exposed to treatment
] — — = = Unexposed to treatment
2 O O Event
3 O
4
5
6
7
8
9
[ | | | | | | | /
L H

Planned Trial Duration for a Subject
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On-Study Analysis of Incidence

Key
Sub;.
Exposed to treatment
] — — = = Unexposed to treatment
2 O O Event
3 O
4 - ==0
5 A —— - -0
6 - -0
7 —-— s e
8 _____________
9
[ | | | | | | | /
L H

Planned Trial Duration for a Subject
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On-Treatment Analysis Considerations

 Major limitation is that comparison breaks integrity of
randomization and may be subject to bias

— May be differences between arms in extent of treatment discontinuation
(can be “corrected” with incidence rates or Kaplan-Meier estimates)

— May be differences between arms in types of patients who stop treatment,
e.g., more susceptible patients may discontinue drug (cannot be easily

“corrected” in analyses)
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On-Study Analysis Considerations

* Preserves integrity of randomization

— Can reflect real-world use under conditions: (1) control represents a valid
treatment option and (2) appropriate rescue therapy

* Limitation: May be less sensitive to detecting true adverse effects,
especially in case of a lot of treatment discontinuation or use of
rescue medication that can increase risk
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Example AE Table

Patients with Adverse Events by MedDRA System Organ Class
and Preferred Term, Pooled Analysis

System Organ Class Drug Control Contrast (95% Cl)

Preferred Term N = XXX N = XXX
SOC 1 n (X.X) n (X.X) X.X (X.X, X.X)

PT1 | In Summary: Calculations of all the “X.X”

PT2 nf values in the table need to be tailored to

PT3 n| the trial set and collaboration among ‘
SOC 2 nl clinicians, statisticians, and data scientists

PT n| are instrumental to doing this correctly.

PT2 n (X.X) n (X.X) X.X (X.X, X.X)

PT3 n (X.X) nXX) XX (XX, X.X)
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Standard Laboratory Analyses

* Provides an analysis of routine laboratory parameters including:
— Missing and existing data analyses
— Measures of central tendency
— Outlier analyses
« Additional analyses can be found in the Standard Expanded Safety
Tables and Figures section (referred to as Expanded Section)
— Specific outlier criteria and analyses
— Last value on-treatment analyses
— Alternate tabulations and visualizations
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Laboratory Analyses Over Time

Figure X. Mean Laboratory (Chemistry) Data Change from Baseline Over Time by
Treatment Arm, Safety Population, Trial X
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Mean Change from Baseline / Mean Value Mean change from
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Placebo- Y/Z Y/Z Y/Z Y/2 Y/ Y/? Y/: Y/ Y/Z value
Number of Patients with Data Figure truncated
Treatment- when less than 5-
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Placebo- XX e XX XX XX XX XX XX XX 10% of subjects with

“ Treatment = Placebo

data remain in trial
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FOA

Laboratory Analyses Over Time — Expanded Section

Risk difference 95% ClI

Table 45. Mean Change From Baseline for General Chemistry Data Over Time by Treatment Arm, Safety Population, Pooled Analysis (or
Trial X)

Treatment Arm Control Arm

(N =X) (N =X) Difference

Study Visit time? Mean Change Mean Change in Mean

(Study n (%) Mean From Baseline n (%) Mean From Baseline Change

Parameter Day/Week/Month) at Visit  (95% Cl) (95% CI) at Visit  (95% Cl) (95% CI) | (95% CI)?
Baseline n (%) X (Y,Z) X (Y,2) n (%) X(Y,2) X (Y,Z) X (Y,Z)

Sodium (mEg/L) Week X n (%) X (Y,Z) X (Y,Z2) n (%) X(Y,Z2) X (Y,Z) X (Y,Z)
Week Y n (%) X (Y,2) X (Y, 2) n (%) X(Y,Z) X (Y,Z) X (Y,Z)

Potassium Baseline n (%) X (Y,Z) X (Y,Z2) n (%) X(Y,Z2) X(Y,Z) X (Y,Z)
(MEq/L) Week X n (%) X (Y,2) X (Y,2) n (%) X(Y,2) X (Y,Z) X (Y,Z2)
Week Y n (%) X (Y,Z) X (Y,2) n (%) X (Y,2) X (Y,Z) X (Y,Z)

Source: [include Applicant source, datasets and/or software tools used].

'The timeframe (e.g., by day, week, month) that corresponds best with the prespecified visit # is used as the study visit (+/- protocol-defined # days).
? Difference is shown between [treatment arms] (e.g., difference is shown between Drug Name dosage X vs. placebo).

Abbreviations: Cl. confidence interval; N, number of patients in treatment arm; n, number of patients meeting criteria
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Laboratory Analyses Over Time — Optional Section
Median and interquartile (includes unscheduled visits)

Figure 29. Median and Interquartile Range?! of Alanine Aminotransferase Over Time by
Treatment Arm, Safety Population Pooled Analyses (or Trial X)?

6001
PE ' : I .
[ - - .
-
e i
; i
Basehne Mnn'lh 3 Mcnth 6 Mnnth 9 Mnmh 12 Month 15 Mnnth 18 Month 21
Mean Value
Treatment Z Z i Fd Z z z
Placebo Z z z z i 7
Number of Patients with Data
Treatment Xy b4 i i WK b4 i i
Placebo WK WK X K W WK X X
B Treatment B¥ Placebo
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Laboratory Outlier Analyses

« Tables generally separated clinically (e.g., kidney, liver, lipids, hematology)
. Cutoff criteria defined in Table 59, follow a cumulative format

Table 25. Patients with One or More Kidney Function Analyte Values Exceeding Specified Levels,! Safety Population,
Trial XXX?

Drug Name Drug Name

Dosage X Dosage Y Placebo Risk
N = XXX N = XXX N = XXX Difference (%)
n (%) n (%) n (%) (95% CI)3

Creatinine, high (mg/dL) Labb'?ﬂrha}g]h?ti: i?cl)'v?}fved
Level 1 (1.5 x baseline) n (%) n (%) n (%) X (Y, 2)
Level 2 (=2.0 x baseline) n (%) n (%) n (%) X (Y, 2)
Level 3 (=3.0 x baseline) n (%) n (%) n (%) X (Y, 2)

eGFR, low (mL/min/1.73 m?)

Level 1 (225% decrease) n (%) n (%) n (%) X (Y, 2)
Level 2 (=50% decrease) n (%) n (%) n (%) X (Y, 2)
Level 3 (=75% decrease) n (%) n (%) n (%) X (Y, Z2)

Source: [include Applicant source, datasets and/or software tools used].

1 Threshold Levels 1, 2, and 3 as defined by Table 59.

2 Duration = [e.g., X week double-blind treatment period or median and a range indicating pooled trial durations].

3 Difference is shown between [treatment arms] (e.g., difference is shown between Drug Name dosage X vs. placebo).

Abbreviations: Cl, confidence interval; eGFR, estimated glomerular filtration rate; N, number of patients in treatment arm; n, number of patients meeting criteria
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Laboratory Outlier Analyses — Cutoff Thresholds

Thresholds created to identify outliers across all therapeutic areas
and based on expert opinions

Considered multiple published grading strategies, but many not
applicable to all therapeutic areas

Table 59. Abnormality Level Criterial for Chemistry Laboratory Results

Parameter Level 1 Level 2 Level 3
General Chemistry
Sodium, low (mEqg/L) <132 <130 <125
Sodium, high (mEqg/L) >150 >155 >160
Potassium, low (mEQ/L) <3.6 <3.4 <3.0
Potassium, high (mEg/L) >5.5 >6 >6.5
Chloride, low (mEqg/L) <95 <88 <80
Chloride, high (mEg/L) >108 >112 >115
Bicarbonate, low (mEg/L) <20 <18 <15
Bicarbonate, high (mEq/L) N/A N/A >30
Blood urea nitrogen, high (mg/dL) >23 >27 >31
Glucose levels Glucose, low (mg/dL) <70 <54
close to ADA - Glucose, high (mg/dL)
criteria Fasting or 2100 2126
Random N/A 2200
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Last Value On-Treatment — Expanded Section

Last value on-treatment defined as last lab value obtained within a specific timeframe (e.g. three
half-lives) following treatment intervention discontinuation, regardless of reason for
discontinuation

Table 52. Patients With Last On-Treatment! Chemistry Value = Level 2 Criteria? by
Treatment Arm, Safety Population, Pooled Analyses?

Drug Name Control Risk
N = XXX N = XXX Difference (%)
Parameter n (%) n (%) (95% CI)*
General Chemistry
Sodium, low (<130mEqg/L) n (%) n (%) X (Y, 2)
Sodium, high (>155 mEg/L) n (%) n (%) X (Y, Z)
Potassium, low (<3.4 mEqg/L) n (%) n (%) X (Y, 2)
Potassium, high (>6 mEq/L) n (%) n (%) X (Y, Z)
Chloride, low (<88 mEq/L) n (%) n (%) X (Y, 2)
Chloride, high (>112 mEqg/L) n (%) n (%) X (Y, Z)
Bicarbonate, low (<18 mEq/L) n (%) n (%) X (Y, 2)
Bicarbonate, high (>30 mEqg/L) n (%) n (%) X (Y, 2)
Blood urea nitrogen, high (>27 mg/dL) n (%) n (%) X (Y, Z)
Glucose, low (<54 mg/dL) n (%) n (%) X (Y, 2)
Glucose, high n (%) n (%) X (Y, 2)

Fasting (=126 mg/dL) or
Random (2200 mg/dL)
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Evaluation of potential DILI is
complex

Initial screening analyses
Intended to identify patients at
high risk of potential
hepatocellular and cholestatic
DILI

Additional patient-level analyses
may be needed
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Review of Liver Biochemistries

Hepatocellular injury Cholestatic injury
(Hepatocyte insult) (Cholangiocyte or bile duct insult)

e P

—— .

P (alkaline phosphatase)
4 AST (aspartate aminotransferase) 4 GGT (gamma glutamyl transferase

*ALT (alanine aminotransferase)

Increasing severity of injury and/or prolonged injury

4 Bilirubin
(Direct, or Conjugated)
%+ INR
¥ Albumin

Reproduced with permission from Dr. Paul (Skip) Hayashi 175



Standard Tables & Figures
Integrated Guide and DILI Screening Analyses

Integrated Guide (IG)

DILI Screening Analyses

1. Missing Data

2. Hepatocellular Screening Plot

3. Cholestatic Screening Plot

4. Comparison of Patients with Maximal
Treatment-emergent Liver Test
Abnormalities

176
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Missing Data Analyses

Figure 11. Proportion of Patients Remaining in Trial X with Missing Y (e.g., ALT,
AST, etc.) Data Records, Safety Population

100+ . .
Overall bar height is
proportion of patients
remaining in trial
” 51 Blank area in bar
= indicates proportion of
5 patients remaining in
o . . ..
< 50- - trial with missing data
=
g ) )
= Solid area in bar
o ”s indicates proportion of
patients remaining in
trial with data
0 .
Baseline Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10
Number of Patients with Data (Solid Bar) / Number of Patients Remaining in Trial (Open Bar)
Treatment Y/Z Y/Z Y/Z ¥/Z Yz Yz Y/Z Y/Z Y/Z Y/Z Y/Z
Placebo ¥/ Y/Z ¥z YiZ YiZ Y/Z Y/ Y/ YL YfZ YfZ
B Treatment [l Placebo

Source: [include Applicant source, datasets and/or software tools used].
Note: The frequency of laboratory measurements presented here is based on actual data collected.

Note: The timeframe (e.g., by day, week, month) that corresponds best with the prespecified visit # is used as the study visit (+/- 177
protocol-defined # days).



Hepatocellular DILI Case Screening Plot
Note: Default cut-offs are TB = 2xULN and ALT or AST = 3x ULN

Figure 12. Hepatocellular Drug-Induced Liver Injury Screening Plot, Safety Population,
Pooled Analyses

Cholestasis .: Potential Hy's Law _ _
Each data point represents a patient

plotted by their maximum ALT or AST

versus their maximum TB values in the
postbaseline period.

Maximum post-baseline bilirubin {(xULN})

Temple's corollary

7 8 9 10 15
Maximum post-baseline ALT or AST (xULN)
Displays highest of post-baseline |—
ALT and AST if BOTH are elevated ¢ [Treatment © Placebo

Source: Include source dataset(s) and tools used; Software:
Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; BILI= total bilirubin; ULN = upper limit of normal; ALP= alkaline phosphatase. 178
Note: The Hy’s Law Screening Plot is generated using maximum treatment-emergent liver test abnormalities.



Hepatocellular DILI Case Screening Plot
Note: Default cut-offs are TB =2 2xULN and ALT or AST = 3x ULN

Figure 12. Hepatocellular Drug-Induced Liver Injury Screening Plot, Safety Population,
Pooled Analyses

Cholestasis .: Potential Hy's Law
Red e Inaicate patie ee 0
and ALP eria
4 postbase e ID
O da alter a
DO pDase e A Or A
/\ »

Maximum post-baseline bilirubin {(xULN})

8
L]
®
® o ®*o °
o L]
% e ® ¢ ®
Temple's corollary
0 1 2 3 4 5 6 7 8 9 10 15

Maximum post-baseline ALT or AST (xULN)

¢ Treatment © Placebo

Source: Include source dataset(s) and tools used; Software:
Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; BILI= total bilirubin; ULN = upper limit of normal; ALP= alkaline phosphatase.
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Note: The Hy’s Law Screening Plot is generated using maximum treatment-emergent liver test abnormalities.



Hepatocellular DILI Case Screening Plot
Note: Default cut-offs are TB = 2xULN and ALT or AST = 3x ULN

Figure 12. Hepatocellular Drug-Induced Liver Injury Screening Plot, Safety Population,
Pooled Analyses

Cholestasis .: Potential Hy's Law

Maximum post-baseline bilirubin {(xULN})

Temple's corollary

0 1 2 3 4 5 6 7 8 9 10 15
Maximum post-baseline ALT or AST (xULN)

¢ Treatment © Placebo

Source: Include source dataset(s) and tools used; Software:
Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; BILI= total bilirubin; ULN = upper limit of normal; ALP= alkaline phosphatase.
Note: The Hy’s Law Screening Plot is generated using maximum treatment-emergent liver test abnormalities.
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Hepatocellular DILI Case Screening Plot
Note: Default cut-offs are TB = 2xULN and ALT or AST = 3x ULN

TB =2x ULN with no more than minimal
elevation in ALT or AST

FOA

Figure 12. Hepatocellular Drug-Induced Liver Injury Screening Plot, Safety Population,
Pooled Analyses

Cholestasis .: Potential Hy's Law

Maximum post-baseline bilirubin {(xULN)

Temple's corollary

0 1 2 3 4 5 6 7 8 9 10 15
Maximum post-baseline ALT or AST (xULN)

¢ Treatment © Placebo

Source: Include source dataset(s) and tools used; Software:

Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; BILI= total bilirubin; ULN = upper limit of
normal; ALP= alkaline phosphatase. 181
Note: The Hy’'s Law Screening Plot is generated using maximum treatment-emergent liver test abnormalities.
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Hepatocellular DILI Case Screening Plot
Note: Default cut-offs are TB = 2xULN and ALT or AST = 3x ULN

Figure 12. Hepatocellular Drug-Induced Liver Injury Screening Plot, Safety Population,
Pooled Analyses

Cholestasis .: Potential Hy's Law

Maximum post-baseline bilirubin {(xULN)

Risk of severe DILI is unlikely

Temple's corollary

0 1 2 3 4 5 6 7 8 9 10 15
Maximum post-baseline ALT or AST (xULN)

¢ Treatment © Placebo

Source: Include source dataset(s) and tools used; Software:

Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; BILI= total bilirubin; ULN = upper limit of
normal; ALP= alkaline phosphatase. 182
Note: The Hy’'s Law Screening Plot is generated using maximum treatment-emergent liver test abnormalities.



Figure 12. Hepatocellular Drug-Induced Liver Injury Screening Plot, Safety Population, mA
Pooled Analyses

Cholestasis .: Potential Hy's Law

Hepatocellular
DILI Case
Screening Plot

Note: Patients meeting TB and ALT or AST elevation BUT
with ALP = 2xULN are included in this plot but not circled.

Additional
Considerations

CAUTION: In clinical studies, patients may be taken off
the study drug when they reach protocol specific
transaminase elevation before they have an opportunity
to reach the TB elevation meeting Hy’s Law. Patients in
this quadrant should still be explored.

Maximum post-baseline bilirubin (xULN})

Temple's corollary

8 9 10 15
Maximum post-baseline ALT or AST (xULN})

¢ Treatment © Placebo

Source: Include source dataset(s) and tools used; Software:

Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; BILI = total bilirubin; ULN = upper limit of normal; ALP =
alkaline phosphatase. 183
Note: The Hy’s Law Screening Plot is generated using maximum treatment-emergent liver test abnormalities.



Cholestatic Liver Injury Screening Plot
Note: Default cut-offs are TB = 2xULN and ALP = 2x ULN

Figure 13. Cholestatic Drug-Induced Liver Injury Screening Plot, Safety Population, Pooled Analyses
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Source: Include source dataset(s) and tools used; Software:
Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; BILI = total bilirubin; ULN = upper limit of normal,
ALP = alkaline phosphatase.
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Comparison of Patients with Maximal Treatment-
emergent Liver Test Abnormalities

Table 1. Number of Patients with Potential DILI in Active Group versus Comparator by Treatment Group, Safety Population, Pooled
Analyses

Quadrant Active {N=:)':{';H Comparator {H=ﬁ%

Potential Hy's Law (right upper)

Cholestasis (left upper)

Temple’s corollary (nght lower)

Total Similar table is provided

for the Cholestatic DILI
Screening plot

Note: The DILI Screening Flot and this table are generated using Maximum Treatment-Emergent Liver Test Abnarmalities.
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Patient Level Analyses: Critical Elements for Diagnosing DIL|

« Baseline data (PMHXx including underlying liver disease)

« Timing of drug exposure, liver injury and course
— Latency: Time from drug start to injury onset
— Washout: Recovery from liver injury

« Competing causes for liver injury (differential diagnosis)
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Potential DILI Narrative Critical Elements

* Timing
— Drug start, stop and any interruptions
* Liver biochemistries
— Baseline, onset of injury day and levels, peak day and levels
— Injury pattern and severity
— Washout
«  Symptoms
« Concomitant medications
« Evaluation for other causes
— Viral serologies
— Imaging of the liver

— Autoimmune hepatitis markers
— Biopsy, if done.
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Example Case-level Summary (from Narrative)

Table X. Hepatotoxicity Work-up Case-level Summary for Patient ID XXXXXXX

Test
Performed Hyperlink to Report
(Yes/No) Date of Test Result Summary (If available)

Serum Serology
Hepatitis A Ighd antibody
Hepatitis B surface antigen
Hepatitis B anti-HB core IgM antibody
Hepatitis C antibody
Hepatitis C RNA
Hepatitis E Ighi antibody
ANA (anti-nuclear antibody)
ASMA (anti-smooth muscle antibody)
Immunogiobulin G (IgG) level
CMV (cytomegalovirus) antibody Ighd
EBV (Epstein Barr Virus) heterophile antibody
EBV capsid antibody Ighi
EBV early antigen IgG
Imaging/Biopsy/Diagnoses
Abdominal or liver ultrasound
Abdominal CT scan
Abdominal MRI scan
MRCP or MRC (magnetic resonance
cholangiopancreatography or MR
cholangiography)
Cholangiogram (e.qg., ERCF, percutaneous)
Liver histology
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Timeline:
Graphical
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Technical Specifications for
Submitting Clinical Trial Data Sets
for Treatment of Noncirrhotic

Nonalcoholic Steatohepatitis
(NASH)

Guidance for Industry
Technical Specifications Document
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Concluding Remarks

 Development of Standard Safety Tables and Figures can streamline
the data used for generating analyses, foster consistency in the
visualizations utilized, and aid FDA clinical review staff in the
Interpretation of analyses.

« Clinical judgement is very important, as safety analyses are
exploratory in nature, and collaboration with data scientists, and
statisticians is essential.

* Refinement of analyses with feedback to further finalize standard
tables and figures is important.

« We look forward to future collaboration with external stakeholders.

Acknowledgement: OND Standard Tables and Figures Working Group and subject matter
experts who provided input for their therapeutic area specific visualizations.
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Discussion

« What questions or comments do you have
about the Standard Safety Tables and
Figures?

e Contact us at
ONDbiomedicalinformatics@fda.hhs.gov
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Examining Strategies for Premarket Adverse Event
Analysis

Moderator: Vaishali Popat, U.S. Food and Drug Administration

Panelists:
Mary Nilsson, Eli Lilly (PHUSE)
Bess LeRoy, Clinical Data Interchange Standards Consortium

Jeremy Wildfire, Gilead (DIA-ASA Interdisciplinary Safety Evaluation
Working Group)

MARGOLIS CENTER
for Health Policy

Duke
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* Background of FDA/PHUSE collaboration
 Summary of PHUSE deliverables related to Safety Analytics

— Final deliverables
— Ongoing projects
* Next steps

p@e Working

Groups




www.phuse.global
Working Groups
e Started 2012

* Platform for academia, regulators, industry, and technology providers
to address computational science needs in support of regulatory
review

* Supported by PHUSE, the Center for Drug Evaluation and Research
(CDER), and the Center for Biologics Evaluation and Research (CBER)

p@e Working

Groups



http://www.phuse.global/

 Multiple projects teams have produced deliverables related to
standard safety tables and figures

— Mostly from the Standard Analyses and Code Sharing Working Group
(2012-June 2020), and Safety Analytics Working Group (June 2020+)

research, leading to better data interpretations and increased efficiency in the clinical
drug development and review processes.

dhuse Working
~  Groups
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phuse

2013 Labs, vital signs, ECGs analyses and displays central tendency white paper (WP)
2015 Labs, vital signs, ECGs analyses and displays outlier/shift WP

2017 Adverse event analyses and displays WP

2017 Study-size adjusted % educational video

2018 Demographics, disposition, medications displays (version 2) WP

2019 Safety Analytics Workshop Part 1

2019 Interactive volcano plot (adverse events) proof-of-concept and pilot

2020 Adverse event collection, treatment-emergent definition survey results WP
2020 Safety Analytics Workshop Part 2 (Integrated Analyses)

2021 Analysis and display of safety topics of interest WP

2021 Data listings in clinical study reports WP

2022 Labs analyses and displays (updated recommendations) WP

Working

Groups
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he Working Group deliverables including white Safety Analytics v
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Standard Analyses and Code Sharing v
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http://www.phuse.global/

Listings in Clinical Study
Reports

e Mercy Navarro
e Nancy Brucken

Treatment Emergent
Definition

¢ Bill Palo

e Mary Nilsson

dhuse Working
~  Groups

phuse.global

PHUSE Safety Analytics Working Group

Hepatotoxicity Analyses
and Displays

e Terry Walsh
e Melvin Munsaka

Safety Analytics
Education

¢ Bill Palo

Lab Analyses and
BINIENS

e Wei Wang
* Charles Beasley

NEW: Adverse Event
Groupings in Safety
(AEGIS)

e Greg Ball
e Mary Nilsson

Adverse Event Collection

e Aimee Basile
e Mary Nilsson

PLANNED: Gather
comments on FDA’s
Safety Tables and Figures
Integrated Guide




 FDA/PHUSE discussions at PHUSE CSS (Sept 19-21)

 PHUSE project team to provide comments to the Standard
Safety Tables and Figures Integrated Guide
— Target October 315t to provide consolidated feedback
— Will include a comparison with existing PHUSE white papers

* Discuss plans for potentially updating adverse event, labs, and
vitals white papers

p@e Working

Groups
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CDISC Perspective on Standards for Analysis
SESUES

Bess LeRoy, MPH
Head of Standards Development, CDISC
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Background

.......

. ™, « Unnecessary variation in analysis results reporting

.......

 Limited CDISC standards to support analysis results and associated
metadata

.« CDISC has been working towards creating standards to support,
consistency, traceability, and reuse of results data

« We anticipate that the CDISC work will support sponsor submissions of
analysis results in a standard format that aligns with the FDA effort

cdisc
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Analysis Results Current State

: Analysis Ready ADaM Dataset

®

3 . . .

.« Static results created for Clinical (e b e S s ot

. Row [STUDYID [USUBJID| MIDS | CEDECOD |WASAEYN ASTDTM

‘ 1 XYZ 000001 (HYPO 1 |Hypoglycemia Y 07Sep2012 22:29:00
. 5 S t u d y R e p O rt 2 XYZ 000001 |HYPO 2 |Hypoglycemia N 10Sep2012 09:12:00
. ‘..' otas 3 XYZ 000001 |HYPO 3 |Hypoglycemia N 10Sep2012 23:05:00
ke reia @ 4 | XYZ | 000001 |HYPO 4|Hypoglycemia N 11Sep2012 15:24:00
- . . 5 XYZ 000001 |HYPO 5 |Hypoglycemia N 18Sep2012 11:39:00
- . o M ay b e h U n d re d Of tab I eS I n I D I 6 | XYz | 000002 |HYPO1|Hypoglycemia| ~ N |220ct2012 13:28:00
?Z" e 4 7 XYZ 000002 |HYPO 2 |Hypoglycemia N 250ct2012 13:59:00
, v s fo rI I l at Ofte n d I I I I C u It to n aVI ate 8 XYZ | 000002 |HYPO 3 |Hypoglycemia N 17Nov2012 05:01:00
g b)

S« Variability between sponsors

Table 4.2.1: HbAlc Longitudinal Repeated Measures Analysis - Table Shell
* EXpensive to generate and on .
WEEK 4 N§ KKK KKK
95% Confidence interval for difference (XX.XX, XX.X)
useda once, no or limited reusabnllity -
Adjusted change from baseline: Mean (SD) KKK (XXKX) XXX (X000
=
===
EETEE

Static Display



Analysis Results Current State

Table 3.1.1: ADHYPO Analysis Dataset
Row |STUDYID |USUBJID| MIDS | CEDECOD |WASAEYN

1 XYZ 000001 |HYPO 1 |Hypoglycemia Y

ASTDTM
07Sep2012 22:29:00

2 XYZ 000001 |HYPO 2 [Hypoglycemia 10Sep2012 09:12:00

3 XYZ 000001 |HYPO 3 |Hypoglycemia 10Sep2012 23:05:00

4 XYZ 000001 [HYPO 4|Hypoglycemia 11Sep2012 15:24:00

5 XYZ 000001 [HYPO 5|Hypoglycemia 18Sep2012 11:39:00

6 XYZ 000002 |HYPO 1 |Hypoglycemia 220ct2012 13:28:00

7 XYZ 000002 |HYPO 2 |Hypoglycemia 250ct2012 13:59:00

Z|lz|Zz|2Z2|z|2|=z

17Nov2012 05:01:00

8 XYZ 000002 |HYPO 3 [Hypoglycemia

ADaM Dataset

Table 4.2.1: HbAlc Longitudinal Repeated Measures Analysis - Table Shell

Protocol: XYZ page 1 of 2
HbAle (%) Longitudinal Repeated Measures Analysis
24-Week Short-term Double-blind Treatment Deriod
Intention-to-treat Population
Drug A Drug B
N=125 N=125
BASELINE n¥ 125 125
Mean (SD) XXX ( X.XXX) XXX (X0
WEER 4 n# e K
Change from baseline: Mean (SD) KKK ( X.XKK) KKK ( R.KKX)
Adjusted change from baseline: Mean (SD) KX X.2XX) KoK ( X.20X)
95% Confidence interval for adjusted mean (XX XX, XX.X) (XK. XK, XX.X)
Difference vs. Drug B (SE) KKK (K. KKK)
95% Confidence interval for difference (XXX, XX.X)
p-value vs. Drug B X X0
WEEK 12 N XX ( X.KKK) XRX ( X.0)
Change from baseline: Mean (SD) poivd
adjusted change from baseline: Mean (SD) KKK ( X.XKK) KKK ( K.XHK)
95% Confidence interval for adjusted mean XK .
Difference vs. Drug B (SE) (XX XK, XX.X) (KX.KK, XX.X)
95% Confidence interval for difference LXK (X -300X)
p-value vs. Drug B (KX.KK, XX.X)
XX

pulation.
ssing baseline and nen-missing Week t value.
isithtreatment

N: the number of subjects in the Intenticon-to-treat (ITT)
N: the number of subjects in the TTT populat: th
Repeated measures model: change = baseline

Program Scurce: seesncesd\mood\smoor\t-Hbalc-repmeas . sas

<date>:<time>

ARM for Define-XML

Static Display

Table 4.2.2: HbAlc Longitudinal Repeated Measures Analysis Results Metadata

Metadata Field Metadata

DISPLAY IDENTIFIER Table 4.2.1/Figure 4.2.1

DISPLAY NAME Mean Change from Baseline in HbAle (Percent) Longitudinal Repeated Measures Analysis, 24-Week Short-term Double-blind Treatment
Period, Intention-to-treat Population

RESULT IDENTIFIER Treatment difference results (LSMean, confidence mterval, p-value)

PARAM HbAlc (%)

PARAMCD HBAIC

ANALYSIS VARTIABLE CHG (Change from baseline)

ANALYSIS REASON SPECIFIED IN SAP

ANALYSIS PURPOSE PRIMARY OUTCOME MEASURE ARM v1

ANALYSIS DATASET ADHBAIC




Analysis Results Current State

., * ARM v1.0 describes metadata about analysis displays and results (at

Lo a high level), no formal analysis and results model or results data
 Lack of features to drive automation
« Limited regulatory use cases

—#0 e | Imited traceabillity

Table 4.2.2: HbAlc Longitudinal Repeated Measures Analysis Results Metadata

Metadata Field Metadata

DISPLAY IDENTIFIER Table 4.2.1/Figure 4.2.1

DISPLAY NAME Mean Change from Baseline in HbAlc (Percent) Longitudinal Repeated Measures Analysis, 24-Week Short-term Double-blind Treatment
Period, Intention-to-treat Population

RESULT IDENTIFIER Treatment difference results (LSMean, confidence mterval, p-value)

PARAM HbAlc (%)

PARAMCD HBAIC

ANALYSIS VARTIABLE CHG (Change from baseline)

ANALYSIS REASON SPECIFIED IN SAP

ANALYSIS PURPOSE PRIMARY OUTCOME MEASURE

ANALYSIS DATASET ADHBAIC
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Shifting the Paradigm

N DRI TINEIEY DINET RICICICIICIT TICIIIIY )
B

cessece@®
. g Table 3.1.1: ADHYPO Analysis Dataset
S Row [STUDYID [USUBJID| MIDS | CEDECOD |WASAEYN ASTDTM
2l P 1 XYZ 000001 |HYPO 1|Hypoglycemia Y 07Sep2012 22:29:00
il = 2 | XYZ | 000001 |HYPO2|Hypoglycemia| N  |10Sep201209:12:00
..". . 3 XYZ 000001 |[HYPO 3 |Hypoglycemia N 10Sep2012 23:05:00
. . 4 XYZ 000001 |HYPO 4 |Hypoglycemia N 11Sep2012 15:24:00
il 5 | XYZ | 000001 |HYPOS5|Hypoglycemia| N 18Sep2012 11:39:00
. """ . 6 XYZ 000002 |[HYPO 1 |Hypoglycemia N 220ct2012 13:28:00
- 0 et 7 | XYz | 000002 |HYPO2|Hypoglycemia| N  |250ct2012 13:59:00
. ..... ; 8 XYZ 000002 |HYPO 3 |Hypoglycemia N 17Nov2012 05:01:00
e
A ADaM Dataset
.
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Shifting the Paradigm

Table 4.2.2: HbAlc Longitudinal Repeated Measures Analysis Results Metadata

Metadata Field Metadata

DISPLAY IDENTIFIER Table 4.2 1/Figure 4.2.1

DISPLAY NAME Mean Change from Baseline in HbAlc (Percent) Longitudinal Repeated Measures Ana|
Pernod, Intention-to-treat Population

RESULT IDENTIFIER Treatment difference results (LSMean, confidence interval, p-value)

PARAM HbAlc (%0)

PARAMCD HBAIC

ANALYSIS VARIABLE CHG (Change from baseline)

ANALYSIS REASON SPECIFIED IN SAP

ANALYSIS PURPOSE PRIMARY OUTCOME MEASURE ARM v1

ANALYSIS DATASET ADHBAIC

Table 3.1.1: ADHYPO Analysis Dataset

Row |STUDYID |USUBJID| MIDS | CEDECOD |WASAEYN ASTDTM
1 XYZ 000001 |HYPO 1 |Hypoglycemia Y 07Sep2012 22:29:00
2 XYZ 000001 |[HYPO 2 |Hypoglycemia N 10Sep2012 09:12:00
3 XYZ 000001 |HYPO 3 |Hypoglycemia N 10Sep2012 23:05:00
4 XYZ 000001 |HYPO 4 |Hypoglycemia N 11Sep2012 15:24:00
5 XYZ 000001 |HYPO 5 |Hypoglycemia N 18Sep2012 11:39:00
6 XYZ 000002 |[HYPO 1 |Hypoglycemia N 220ct2012 13:28:00
7 XYZ 000002 |HYPO 2 |Hypoglycemia N 250ct2012 13:59:00
8 XYZ 000002 |HYPO 3 |Hypoglycemia N 17Nov2012 05:01:00

ARM Extension Technical Specification

ADaM Dataset



.

[ ]

1

%,

.
@errre+@

Shifting the Paradigm
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: : Table 3.1.1: ADHYPO Analysis Dataset Table 4.2.2: HbAlc Longitudinal Repeated Measures Analysis Results Metadata
i Row |STUDYID [USUBJID| MIDS | CEDECOD |WASAEYN ASTDTM Metadata Field Metadata
& & P 1 XYZ 000001 |HYPO 1|Hypoglycemia Y 07Sep2012 22:29:00 DISPLAY IDENTIFIER Table 4.2 1/Figure 4.2.1
. 2 3 DISPLAY NAME Mean Change from Baseline in HbAlc (Percent) Longitudinal Repeated Measures Ana|
S el = 2 XYZ 000001 |HYPO 2 |Hypoglycemia N 10Sep2012 09:12:00 Period, Intention-to-treat Population
20 b P 3 XYz 000001 203 |H | . N 10Sen2012 23:05:00 RESULT IDENTIFIER Treatment difference results (LSMean, confidence interval, p-value)
. "o o 0; cemia ! K
&t HY YPOEY! °p PARAM HbAlc (%)
2 Sk - 4 | xyz | 000001 |HYPO4|Hypoglycemia| N 11Sep2012 15:24:00 PARAMCD HBAIC )
X @siaa ANALYSIS VARIABLE CHG (Change from baseline)
¥, . 5 XYZ 000001 |HYPO 5 |Hypoglycemia N 18Sep2012 11:39:00 ANALYSIS REASON SPECIFIED IN SAP
& = ANALYSIS PURPOSE PRIMARY OUTCOME MEASURE ARM v1
se, . 6 XYZ 000002 |[HYPO 1 |Hypoglycemia N 220ct2012 13:28:00 ANALYSIS DATASET ADHBAIC
BN Rce sy 7 XYZ 000002 |HYPO 2 |Hypoglycemia N 250ct2012 13:59:00
: o 8 XYZ 000002 |HYPO 3 |Hypoglycemia N 17Nov2012 05:01:00 Y
ceco@ece e
@ t t .
> =\ u D I I l El‘ I O n Table 4.2.1: HbAlc Longitudinal Repeated Measures Analysis - Table Shell
- Protocol: XYZ Page 1 of 2
. HbAlc (%) Longitudinal Repeated Measures Analysis
» gb:Observation |gb:Table ‘ dim.sex ‘ | 24-eek Short-term Double-blind Treatment Period
1001 dm.summary  enrolled Treatment. A paramsubjects  sexALL  agecatALL  statfreq 100 Intention-to-treat Population
1002 dm.summary  enrolled Treatment. A param.subjects  saxF agecalALL  statfreq r 60 Drug A Drug B
1003 dm.summary  enrolled Treatment.A param.subjects  sexF agecalALL  stalpercent 80 N=125 N=125
1004 dm.summary  enrolled Treatment A param.subjects  sexM agecat ALL stat fraq r 40 BASELINE N$ 125 125
1005 dm.summary  enrolled Treatment A param subjects  sax M agecat ALL stal percent r 40 Mean (SD) XXX ( X.XX) XXX ( X.X0X)
1006 dm.summary  enrolled TreatmentB paramsubjects  sexALL  agecalALL  stalireq r 50
1007 dm.summary  enrolled Treatment B param.subjects sexF asgecatALL  stalfreq a0 WEEK 4 N 0 0%
1008 dm summary  enrolled Treatment B param subjects  sexF agecat ALL statpercent 60 Change from baseline: Mean (SD) RKK ( K.KEK) RRK ( X.K0K)
o8 ey et Tabrens —pawnsaluls | secd—[amot it —Jdtbe T A3ucees chane. cren taseline: s (D) % 00 xon (o
1011 dm summary  enrolled Treatment ALL paramsubjects sexALL  agecatALL  statfreq | 150 95% Confidence interval for adjusted mean (RK.XX, KX.X) (X XX, XX.¥)
1012 dm.summary  enrolled Treatment AL param subjects  sexF agecal ALL  stalfreq %0 Difference vs. Drug B (SE) WX ( X.3000)
1013 dm.summary  enrolled TreatmentALL param.subjects  sexF agecalALL  stalpercent 80 95% Confidence interval for difference (XK. KK, XX.X)
1014 dm.summary  enrolled Treatment ALL param.subjects  sexM agecat. ALL stat.freq r 60 P-value vs. Drug B ). 89-4.4.+.4
1015 dm.summary  enrolled Treatment ALL param subjects  sexM agecal ALL stal percent . 40
1016 dm summary it Treatment.A param.age sexALL  agecalALL  stalireg 100
1017 dm summary it Treatment.A param.age sexALL  agecatALL  statmean 407
1018 dm summary it Treatment A param.age sexALL  agecat ALL stalstdev 10.7
1019 dm.summary it Treatment.A param.age sexALL  agecalALL  stalmedan 370 WEEK 12 nE R.XR( X.KXR) KX ( R.EEK)
1020 dm.summary it Treatment.A param.age saxALL agecat. ALL stat.min r 21.0 Change from baseline: Mean (SD) hieie.d ie.e:d
1021 dm summary it Treatment A param.age sexALL  agecat ALL stal. max r 66.0 Adjusted change from baseline: Mean (SD) X.XH (XXX XK ( X.0)
1022 dm.summary it Treatment B param.age sexALL agecal ALL stal.freq : 50 95% Confidence interval for adjusted mean X.XX ( X.XXX) XXX ( X.XKX)
1023 dm.summary it Treatment.B param.age saxALL agecat. ALL stat.mean L 41.2 Difference vs. Drug B (SE) (XX.X%, XX.X) (XX.¥X, XX.X)
:g;‘;::;gm"‘:; :l‘ lm:g s:: :g‘; :;ﬁtt :ﬁ::ﬁ ;‘:: ff:'m L ;g'z 95% Confidence interval for difference KEKK ( K.X00H)
1026 dm summary it Treatment B param.aga sexALL  agecatAll  statmin r 230 P-value vs. Drug B (.3, XX.K)
1027 dm.summary it Treatment.B param.age sexAlL  agecatALL  statmax 67.0 _ _ _ _ X X0
1028 dm.summary it Treatment ALL param.age sexALL agecal ALL stat.freq [ 150 N: the mumber of subjects in the Intenticn—to—treat (ITT) P?pu:.Latmm.
1029 dm.summary it TreatmentALL param.age sexALL  agecatAll  stalmean 409 e l I S e N#: the mmber of subjects in the ITT population with non-missing baseline and non-missing Week € value.
1030 dm summary it Treatment.ALL param.age sexALL  agecatALL  statstdev 104 Repeated measures model: change = baseline treatment visit visit*treatment )
1031 dm summary it Treatment ALL param age sexALL  agecat ALL stalmedian 370 Program Source: oooccoo\1ooa\x000\t-hbalo-repmeas . sas <date>:<time>
1032 dm summary it TreatmentALL param.age sexALL  agecalALL  stalmin r 21.0
1033 dm summary it Treatment.ALL param.age sexALL  agecatALL  statmax r 67.0

Traceability

Analysis Results Dataset Display

COISC
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Analysis Results Desired Future State

.......

1 Formal model for describing » Support storage, access,
o analyses and results as data processing and reproducibility of
« Facilitate automated generation of results
results N
forad _ _ * Traceability to Protocol/SAP and to
=t « From static to machine readable input ADaM data

results

+  Improved navigation and reusability ~* OP€n-source tools to design,
of analyses and results specify, build and generate

analysis results



?:-;;;;-::. Analysis Results Standards Goals

ik © @ . . L

- b Analysis Results Metadata Technical Specification (ARM-TS), to support
automation, traceability, and creation of data displays

‘III Define an Analysis Results Data (ARD) structure, to support reuse and
o . reproducibility of results data

N lllustrate and exercise ARD and ARM-TS with a set of machine-readable
N\ common safety displays



=I‘;;;§:-::ff Key Metadata Elements of a Table

@ecrccce ) J—
: TITLE
0 Display Template Title (Subtitle 1) | Analysis Set
? : ‘ (Subtitle 2) .
e Display
§iirsint Analysis Group Heading 1 Heading 2 Heading 3 Heading 4
Dot
e e . ----------------------- T S =10 [0 [ ——
:;....;
@rerrene ; =
bt Column = Row
i [
| Hesl
s || bmm || ks || | Resut
‘ Body
! _ e Legend Legend
L g Abbreviations | Abbreviations Dlsplay
. ° Footnote Footnote

Reference: PHUSE White Paper “General Output Tips and Considerations”, Doc ID: WP-034, Version 1.0, Aug 2020

cdisc
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Demographics Analysis Results and Metadata

Display Template Title Analysis Set

Table 2. Baseline Demographic and Clinical Characteristics, Safety Population, Pooled Analyses (or Trial X)
Drug Name Drug Name Total
i Dosage X Dosage Y Placebo Active Control Population
Analysis Group N = XXX N = XXX N = XXX N = XXX N = XXX
Characteristic n (%) n (%) n (%) n (%) n (%)
Sex, n (%) n (%) n (%) n (%) n (%) n (%)
Male n (%) n (%) n (%) n (%) n (%)
Female n (%) n (%) n (%) n (%) n (%)
Age, years XX (Y.Y) XX (Y.Y) XX (Y.Y) XX (Y.Y) XX (Y.Y)
Mean (SD) XX (YY) XX (Y.Y) XX (Y.Y) XX (YY) XX (YY)
Median (min, max) XX(Y.Y,Z22) XX(Y.Y,2.2) XX(Y.Y,2.2) XX(Y.Y,2.2) XX(Y.Y,2.2)
Age groups (years), n (%') - m;) [ TAY = 10/} Y [ TAY n (‘yo)
zé'f to <65 Result Group ; Result Where Result n Ez;o;
>65 T (7 ; P n (%
365 to <75 n (%) Varlaplg Clggse ‘ Statlstlcs n (%)
275 n (%) n (%) n (%) n (%) n (%)
Race, n (%) n (%) n (%) n (%) n (%) n (%)
American Indian or Alaska Native Asian n (%) n (%) n (%) n (%) n (%)
Black or African American n (%) n (%) n (%) n (%) n (%)
Native Hawaiian or Other Pacific Islander n (%) n (%) n (%) n (%) n (%)
White n (%) n (%) n (%) n (%) n (%)
Other n (%) n (%) n (%) n (%) n (%)

Source: [include Applicant source, datasets and/or software tools used].
' Difference is shown between [treatment arms] (e.g., difference is shown between Drug Name dosage X vs. placebo).
Abbreviations: N, number of patients in treatment arm; n, number of patients with given characteristic; SD, standard deviation

Footnote

Abbreviations

Legend

cdisc
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Analysis Results Dataset Example: Demographics

Identifiers Analysis Group Result Variable Results Statistic
Name Title Dataset | Variable Value Variable | Value Label | Value | Name | Label
Baseline Demographics and Drua Name
Table 2 Clinical Characteristics, ADSL TRO1X J SEX M Male 53 Count n
: Dosage X
Safety Population
Baseline Demographics and Drua Name
Table 2 Clinical Characteristics, ADSL TRO1X g SEX M Male 61.6 | Percent %
: Dosage X
Safety Population
Baseline Demographics and Drua Name
Table 2 Clinical Characteristics, ADSL TRO1X g SEX F Female 33 Count n
: Dosage X
Safety Population
Baseline Demographics and Drua Name
Table 2 Clinical Characteristics, ADSL TRO1X J SEX F Female | 38.4 | Percent %
: Dosage X
Safety Population




Analysis Results Dataset Example: Demographics

, : Identifiers Analysis Group Result Variable Results Statistic
i | Name Title Dataset | Variable Value Variable | Value | Label | Value | Name | Label
- ----- - Baseline Demographics and Drua Name
Sy Table 2 Clinical Characteristics, ADSL TRO1X J SEX M Male 53 Count n
Z - : Dosage X
R Safety Population
i} Baseline Demographics and
e:--:--:¢ | Table 2 Clinical Characteristics, AD ale . ercen 0
s et , Dosage X
oMo Safety Population
S A Baseline Demographics and Drua Name

Table 2 Clinical Characteristics, ADSL TRO1X g SEX F Female 33 Count n
: Dosage X
Safety Population
Baseline Demographics and Drua Name
Table 2 Clinical Characteristics, ADSL TRO1X J SEX F Female | 38.4 | Percent %
: Dosage X
Safety Population

Traceability to the underlying ADaM dataset
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Machine Readable TFL Shells

1 <?xml version="1.0" encoding="UTF-3"72>

2% <TableShell>

3 <ID>TERE.

4 <0rdinal>

5 <Type>Table</

6 <Name>TEAE-Overall</Name:>

T <Title>0wverall Summary of Treatment Emergent Adwverse Events</Titlex
k] <Population-Safety Population</Population:>

e «<ColDefs>

10 <TreatmentVar "IRTOL™ nan "ST.01"/ >
11+ <ComputeCols>

12 <ComputeCol "Overall™ "S5T.01"/ >

12 </ComputeCols:>

14 </ColDefs>

15 b <ResultGrouplef "EAE.01.GRP.O1" "1"> [3 lines]
19 p <ResultGrouplef "TERE.01.GRE.02" "2"> [2 lines]
2z p <ResultDef "TERE.OLl.GRF.01.RES. > [4 lines]
27 <ResultDef "TERE.Ol.GRF.01.RES.
28 <Label>5ubjects with a related AE</Label:
29 <StatRef "ST.0L1"/:

30 <StatRef

3 </ResultDef>

azw <ResultDef "TEARE.01.GRP.02.RES.01">

33 <Label>Number of AEs</Label>

34 <5StatRef "5T.01"/>

35 </ResultDef>

B/ <5tatDef "5T.01" b U

a7 <Label>Number of Subjects</Label>

38 <Format>¥X</Format>,

33 </3tatDef>

40 = «<StatDef "ST.02" "PCTI">
41 <Labkel>Percentage of Subjects</Label:>
42 <Format>({¥X.X%) </Format>
43 </StatDef>
44 </TableShell>
45

Adverse Events

Table 35. Patients With Adverse Events’ by System Organ Class, Safety Population, Pooled Analysis (or Trial X)*

Drug Name Drug Name

Dosage X Dosage Y Active Control Placebo Risk

N = XXX N = XXX N = XXX N=XXX Difference (%)

System Organ Class n (%) n (%) n (%) n (%) (95% CI)*+4
Blood and lymphatic system n (%) n (%) n (%) n (%) X(Y, 2)
Cardiac disorders n (%) n (%) n (%) n (%) X(Y,Z)
Ear and labyrinth disorders n (%) n (%) n (%) n (%) X(Y, 2)
Endocrine disorders n (%) n (%) n (%) n (%) X(Y. Z)
Eye disorders n (%) n (%) n (%) n (%) X(Y,2Z)
Gastrointestinal disorders n (%) n (%) n (%) n (%) X (Y, 2)
Hepatobiliary disorders n (%) n (%) n (%) n (%) X(Y, 2)
Immune system disorders n (%) n (%) n (%) n (%) X(Y,Z)
Infections and infestations n (%) n (%) n (%) n (%) X(Y,2)
Injury, poisoning and procedural complications n (%) n (%) n (%) n (%) X (Y, Z)

Source: [include Applicant source, datasets andfor software tools used).
" Treatment-emergent adverse event defined as [definition].

2 Duration = [e.g., X week double-blind treatment period or median and a range indicating pooled trial durations).

* Difference is shown between [treatment arms] (e.g., difference is shown between Drug Name dosage X vs. placebo).

“ Table display is ordered by the risk difference.

Abbreviations: Cl, confidence interval; N, number of patients in treatment arm; n, number of patients with at least one event

Develop schema for machine

readable TFL shells

cdisc
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End Goal: Reducing Unnecessary Variability

Standardized Metadata

CDASH SDTM ADaM Analysis

(Collection) (Tabulation) AEWSS)) Results

L ]
.
®

- Adverse Events
P s
. Table 35. Patients With Adverse Events' by System Organ Class, Safety Population, Pooled Analysis (or Trial X)?
o Drug Name Drug Name
o Dosage X DosageY Active Control Placebo Risk
N = XXX N = XXX N = XXX N=XXX Difference (%)
System Organ Class n (%) n (%) n (%) n (%) (95% Cl)**
Blood and lymphatic system n (%) n (%) n (%) n (%) X(Y,2)
* . Cardiac disorders n (%) n (%) n (%) n (%) X(Y, 2)
'_ Tt Ear and labyrinth disorders n (%) n (%) n (%) n (%) X(Y,2)
Endocrine disorders n (%) n (%) n (%) n (%) X(Y.2)
.’._ A St "’ Eye disorders n (%) n (%) n (%) n (%) X(Y.2)
v . . Gastrointestinal disorders n (%) n (%) n (%) n (%) X (Y, 2)
g o) SN s Hepatobiliary disorders n (%) n (%) n (%) n (%) X(Y. 2)
co@e s s s Immune system disorders n (%) n (%) n (%) n (%) X(Y, 2)
ey Infections and infestations n (%) n (%) n (%) n (%) X(Y.2)
Injury, poisoning and procedural complications n (%) n (%) n (%) n (%) X (Y, 2)
@ v © Source: [include Applicant source, datasets and/or software tools used].
' Treatment-emergent adverse event defined as [definition].
2 Duration = [e.g., X week double-blind treatment period or median and a range indicating pooled trial durations].
3 Difference is shown between [treatment arms] (e.g., difference is shown between Drug Name dosage X vs. placebo).
“ Table display is ordered by the risk difference.
Abbreviations: Cl, confidence interval; N, number of patients in treatment arm; n, number of patients with at least one event




End Goal: Reducing Unnecessary Variability
Standardized Metadata

CDASH SDTM ADaM Analysis
(Collection) = (Tabulation) (Analysis) Results
cdisc | (111 [(TLLT]
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Support for FDA Standard Safety Tables and Figures

.........
Ve, o
.....

", '+ For a selection of FDA tables and figures, create packages
containing
 Machine readable displays
» Associated analysis results metadata
LA * Analysis results dataset examples
« Underlying ADaM datasets

« Make packages freely available on the CDISC website

* Create schema for TFL shells

cdisc



Interactive Safety Graphics:

Innovative Approaches to
Safety Analytics

@

safetygraphics

Jeremy Wildfire
14 September 2022

Duke-Margolis Public Workshop on Advancing
Premarket Safety Analytics



Official Public

ASA Biopharma Safety Working Groups . Private Partnership YRRyl
(PPP) in place

Interactive Safety Graphics

T G I Work Stream 2 Work Stream 3 = Team focused on creating open-
Interdisciplinary Safety Monitoring Integration and source graphics for monitoring
Safety Evaluation Statistical Bridging RWE and clinical trial safety.
Methodology RCT for Safety = Promotes a collaborative
Decision-Making multidisciplinary approach to safety
Aggregate Safety analytics.

Assessment Planning , .
= Always looking for new clinical and

technical team members.

Communication = |nterested? Sign up here
and Outreach

(Including Fan
Club)

Interactive Safety
Graphics*™

Benefit Risk
Assessment Planning

Benefit Risk

Assessment Tool Suite

#Joint collaboration between DIA Communities and ASA Biopharma:
DIA-ASA Interdisciplinary Safety Evaluation (DAISE) working group


https://safetygraphics.github.io/
https://docs.google.com/forms/d/1dTs_MzDo6SqRnxBtEP9utAo4HmI6xNe17vGqtTAxAzI/edit

safetyGraphics R Package

An open-source framework for evaluation of clinical trial safety
Links: CRAN | GitHub | Demo

safetygraphics

DIA R ——— DIA

hitps:/idolorg/10.1007/643441-021-00319-3

Contents lsts available st

Therapeus bnovaton ORIGINAL RESEARCH
& Reptary Seience
is

afety Explorer Suite: Interactive
Bafety Monitoring for Clinical Trials

Contemporary Clinical Trials

A B A

© The Autbert) 1018

g e
puscomlaurlsPermissions sy

BT 101 712 6baTs01 5754846

A New Paradigm for Safety Data Signal Detection and Evaluation

journat homey

asmgepbom Using Open-Source Software Created by an Interdisciplinary Working
, , Group
Jeremy Wildfire, MS , Ryan Bailey, MA ¢, Rebecca Z. Krouse, MS", Data monitoring committees for clinical trials evaluating treatments of
' ' (rouse,

Spencer Childress, BS , Britt Sikora, MS , Nathan Bryant, BS, | James Buchanan, PharmD! ® - Mengchun Li, MD( - Xiao Ni, PhD?® - ererny Wildfire, PhD"
Shane Rosanbalm, MS', Emily Wilson, BS', and Jack G. Modell, MD' COVID-19

Received: 4 February 2021/ Accepted: 18 June 2021 ‘Tobias Miltze", Tim Friede

© The Author(s 2021

et e 26 Bt 5
Abstract B oo Coee o G . e o G G Gy
Bacdkground: Frequent and thorough monitoring of patient safety is a requirement of clinical trials research. Safety data are tradi- Abstract
tonally reported in a tabular or lsting format, which often translates into many pages of sttic displays. This poses the risk that Technigues to evaluate | ts of safety data basedon a of how the brain
iy will be ¥ volume of data reported. ics enable the delivery of the vast processes visual information and the advancement of programing tools. The Interactive Safety Graphics Task Force of the ARTICLE INFO ABSTRACT

scope found in user to interact with the charts in real time, focusing on signals of tatistical i Safety Working team of experts
interest. Methods: Clinical research staff, lncludmg i project managers, and a in a variety of domains to dcvclup the next generation of open-source visual analytical tools for safety data based on these "’_’:‘::h b ion et Gl e v i SRS (CXYVRN) s smpimyind £ Mg "“ and dhe outbresk of
the development of a set of interactive data visualizations that enable key safety assessments for mnlclpams The resulting “Safety advances. The the rapid the first tool, a novel interactive version of AR5 GV 2 o vetiguions ko daproricssd vecnation o ARS CoN-3, s wellw resmens e OV 19. S
Explorer” isa set of 6 interactive, web-based, open source tools designed to address the shortcomings of traditional, static reports the familiar Evaluation of Drug-Induced (eDISH) graphic slong with a workflow to e ) ST, COMLIR i s s s
for safety monitoring. Results: The Safety Explorer is freely available on GitHub as individual JavaScript libraries: Adverse Event guide the reviewer through the data analysis. This now serves as the model for the team to expand the open-source platform precspsiny a data meaitoring R0 s knoven s date ity nesiiateg biand O DAACS I ™

high fraquency of saety
Explorer, Adverse Event Timelines, Safety Histogram, Safety Outlier Explorer, Safety Results Over Time, and Safety Shift Plot; or . o ks pope,

in a single combined framework: Safety Explorer Suite. The suite can also be utilized through its R interface, the safetyexploreR
package. Condlusions: The Safety Explorer provides interactive charts that contain the same information available in standard
displays, but the interactive interface allows for improved exploration of patterns and comparisons. Medical Monitors, Safety
Review Boards, and Project Teams can use these tools to effectively track and analyze key safety variables and study endpoints.

into a suite of other interactive safety analysis tools.

Keywords Drug safety - Pharmacovigilance - Interactive graphics

o
Background are still of limited utility since they do not allow patient- Froposed stopping boundaries are assessed n & smulation stady motivated by chinical trials in COVID 19.

Keywords i, i it N l:vlzcl :m exploration, nor .:.puun:n-lcv?l adoe maaxc:

safety reporting, medical monitoring, interactive graphics, JavaScript, R afety monitoring during clinical trials is an essential com-  related to questions arising during the review process. Wit

Interactive reports give researchers an intuitive and stream-
Tined workflow for data analysis by combining a summary view
of a given data domain with on-demand access to data listings
for observations of special interest '} This approach can cover
the broad scope of information found in traditional safety
reports, while improving the signal-to-noise ratio and eliminat-
ing the need to sort through pages of static listings. Using these
principles of interactive data visualization, we created the
Safety Explorer, a set of open-source interactive graphics
designe y for safety monitoring in clinical trials
While other interactive data visualization tools for clinical
research exist, they are generally packaged as add-ons to
expensive clinical trial analytics environments and cannot be

Introduction

Data visualizations and statistical graphics have a well-
established history in the conduct of clinical tials, but traditional
‘methods are focused on static displays of data. In recent years,
‘web-based interactive graphics have increased in popularity and
usage, including many innevative scientific data visualiza-
tions.** The clinical research industry seems poised to tap into
this trend, as companies like SAS and Tableau now offer inter-
active online charting tools for clinical research and organiza-
tions such as PhUSE” and CTSPedia® encourage the application
of innovative data visualization methods in clinical tria
Statistical graphics are especially useful for safety oversight
and risk-based monitoring.”” The appeal of these tools for
clinical investigators comes from the need to constantly mon-
itor data and quickly identify concerns while trials are in prog-
ress. Interactive monitoring tools offer a promising altemative ' he. Chaps Hil, NC, USA
to traditional reporting approaches, which are characigrized by Submitced 4.0t 2017, acceptad 20.Dec2017
the tedious review of pages of textbased listings™ ¢ Such L
‘methods are not merely inefficient but also problematic, Ry B""’“‘m M, Rho, GRCIDH 0000-0001-8223-5302, 6310 Quadeangle
sheer volume of data reported threatens 10 obscure clinically  Dyie, Chapl Hil, NC 27517, USA.
relevant signals, Emai yan_baiey@rhamorld corm

as mc

ponent in drug development. Thorough reviews of medical
safety data at regular intervals arc muml to chanﬂ:l:nz:

the drug safety profile as carly as pos:
safety and, eventually, publlc et de.lunmlly, muy
data were only comprehensively reviewed at the end of tri-

als. Safety data from ongoing studies, when available, are
typically presented in long tedious listings, which are time-
consuming to review and less intuitive to inform critical
insights. Hence, a thorough review is difficult to conduct
g basis. As analytical tools became available,
comprehensive safety data could be reviewed in using static
graphics, usually at certain planned time points. While an
improvement on the less informative listings, static graphics

on an ongoi
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these inefficient methods, safety data reviews during clinical
trials are less frequent and less comprehensive than they ide-
ally should be performed. The result is that safety signals are
not identified promptly, and the evaluation of these signals
is delayed leading to unnecessary risk in the study patient
population. Obviously, this is not in the best interest of any
of the various stakeholders during clinical development.
An interactive graphical tool would facilitate ongo-
ing, timely, and flexible safety data exploration to identify
safety signals as well as offer capabilities to evaluate events
of interest at a population level and the cases of interest at a
patient level. Yet, interactive safety displays also have limi-
tations; many such tools do not guide the user as to how
lize their features o resolve the important clinical
questions when evaluating a safety signal. Graphical dis-
play tools are most powerful when paired with an appropri-
ate medical approach to interrogate the data for cvidence
for or against a causal association between the safety find-
ing and the study drug. Thus, the development of a medi-
cally valid clinical workflow with suggested evaluations
and guidance as to their interpretation greatly improves
the utility of the interactive tool, while also encouraging

2 spriger

1. Introduction

The first clusters of Coronavirus disease 2019 (COVID-19) cases
were reposted In December 2019 and January 2020 {1 -4]. O 11 March
2020, the World Health Organization declared the outbeeak of SARS-
CoV-2 a pandemic (5], As of 18 July 2020, over 14 millicn cases and
over 600,000 deaths of COVID-19 were confirmed according to the
Center for Systems Science and Enginecring at Johas Hopkins Uni-
versity

A search in for studies targeting the conditions
“COVID-19°, “COVID", or “SARS-CoV-2" shows that the first studies
surrounding COVID-19 were registered in late January 2020 and until
ey 2008 ore 2500 sules s egstret, Chcical il iy
inervccon for COVID1Y peimarty focis o hacbucm sl
ascssing mortality, morbidity, the requirement for mechanical vent.
n o 10, o o e, e primary endpoint i the RECOV-
ERY tral ( 1dentifier : ) s all<
mortality at 28 days [4], the primary endpoint in the Adaptive mwu
19 Treatment Trial (ACTT Wdentifier:

. rcevy wihin 28 dars e st (%, md e

primary endpoint in the GS-US-540-5773 il (
Identifier- 79) was the clinical status oo day 14, assessed
n a 7.point ordinal scale [10).

Well condxted double-blind randomized contralled trials are coo.
sidered the god standard for clinical trias and there have been call for
their rigorous application in COVID-19 (11). However, conducting &
clinical trial for & pandemic disease 10 established standards in the
midst of an evolving pandemmic poses a sumber of challenges (12]. For
i2h pumbers of infections changes
e, cliical trial sites might need to passe or even

stop recruitment which i turm means that new sites have (0 be opened
in different locations. Sites in locations severely affected by the pan

might be able to screen, randomize and treat a large mumber of
subjects within a short period of time, bowever, this brings challenges
foe ansite iral persoanel to properly document the cases and enter the
data in a timely manser lnto the study database. Moreover, due to the
seriousness of COVID-19, standard of care or best available therapy
instead of placebo are included as comparator in many trials, at least a5
of Summes 2020, best what consttutes standard of care or best available
theapy is changing rapidly due to eficacious treatments being

*Corresponding auehor at: Depastmsent of Medical Sattics, Universiy Medical Center Gieingen, Gottngen, Cecmnany.
e

Fonat sidrese . e

Bt 13 Angut 202; cpid 15 Spimber 2020
Avuiable anie 19 Septess
155171447 © 3020 v o, Al ghs rervad

The Safety Explorer Suite: Interactive Safety
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https://cran.r-project.org/package=safetyGraphics
https://github.com/SafetyGraphics/safetyGraphics
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Study-Specific Inputs
e Study Data - Domain-level Study Data

e Data Mapping - List identifying the key
columns/fields in your data

General Inputs used across multiple studies

e Charts Specifications — Metadata and code
defining the charts used in the app.

e Chart Mapping — List of key data elements
required for each chart.




Study Data Web Application

. Stand-alone Reports

Chart Specs b -
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Data + Chart Mappings
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Synergy with the Integrated Guide

Figure 4. Adverse Events by System Organ Class

" . . . safetyGraphics @& Home Ml Mapping Y Filtering Ll Charts ~ -3 [ 254/254 |
Figure 4. Patients With Adverse Events’ by System Organ Class, Safety Population, Pooled Y
Ana[yses Chart Adverse Event Explorer Type htmiwidgst Data Domain a8sdm  Links Homepage Wiki Issues Demo safetyCharts Rl & Rscript
Skin and subcutaneous tissue disorders 27.4% ¢ ® 47.4% : [ S Summarize by: @participant Cevent  Group ARM | Filter by p ¢ |% .
Investigations 28.6% * @ 35.7% b Groups AE Rate by group Difference Between Groups
Metabolism and nutrition disorders 24.5% ¢ ® 30.7% L S| EemrE Placebo Xanomeline High ~ Xanomeline Low Total
Eye disorders’ 3.7% 0 7.9% o . (::;:] [Ir:::::} ==t 0 10 20 30 40 50 40 30 20 <10 0 10 20
Gastrointestinal disorders 40.5% @ 43.9% o 1 + GENERAL DISORDERS AND ADMINISTRATION SITE CONDITIONS 24.4% 47.6% 56.0% 42.5% * e &
Hepatobiliary disorders: 3.3% 4 5.4% o
P o e " Npbng g + SKIN AND SUBCUTANEOUS TISSUE DISORDERS 24.4% 50.0% 50.0% 41.3% e oo +
ardiac disorders o e }_H
Vascular disorders.  6.7% @ 8.5% —e—i + NERVOUS SYSTEM DISORDERS 14.0% 32.1% 23.8% 23.2% LX) L4
Renal and urinary disorders  8.1% @ 9.7% e + GASTROINTESTINAL DISORDERS 19.8% 25.0% 17.9% 20.9% -
Respiratory, thoracic and mediastinal disorders 13.7% 915% —o— + CARDIAC DISORDERS 151% 21.4% 15.5% 17.3% -
Endocrine disorders| 1.5% @1.8% H + INFECTIONS AND INFESTATIONS 18.6% 15.5% 11.9% 16.4% e
Immune system disorders 2%9 2.3% s &l -
sy, poleoning and procedural complications 14.8% © 151% + RESPIRATORY, THORACIC . Show lising gmina| DISORDERS 11.6% 11.8% 11.9% 11.8% L 4
Musculoskeletsl and Hve Sssus disorders 31.5% © 31.5% —— + PSYCHIATRIC DISORDERS 11.6% 10.7% 11.9% 11.4% L] i
Blood and lymphatic system disorders 4%9 4.1% L o + INVESTIGATIONS 11.6% 7.1% 8.3% 9.1% -
Surgical and medical procedures  0.2% @ 0.3% L + MUSCULOSKELETAL AND CONNECTIVE TISSUE DISORDERS 5.8% 9.5% 8.3% 7.9% -
Social circumstances ' 0.1% @ 0.3% -
INJURY, POISONING AND PROCEDURAL COMPLICATIONS 47% 6.0% 6.0% 5.5% L] -
Neoplasms benign, malignant and unspecified (incl cysts and polyps): 5.2% @ 5.6% e ’ ' ’ : I
Oanersl Saceders and admiietration ke condit 21.4% © 21.9% o + RENAL AND URINARY DISORDERS 47% 3.6% 4.8% 4.3% L
Reproductive system and breast disorders  4.3% © 4.9% —e—— + METABOLISM AND NUTRITION DISORDERS 7.0% 36% 1.2% 3.9% -
Congenital, familial and genetic disorders ' 0.2% ® 1.2% el + VASCULAR DISORDERS 3.5% 2.4% 3.6% 31% L]
Paychiatric disorders 1% @ 12% = + EYE DISORDERS 47% 12% 2.4% 28% -
Infecti and inf ions 41.8% © 429% [
o Sy SO 18.0% © 20.7% + SURGICAL AND MEDICAL PROCEDURES 23% 2.4% 1.2% 20% L]
Ear and labyrinth disorders ' 3.3% @ 5.2% Lo
0 25 50 0 10 20
Frequency (%) Risk Difference with 95% Ci
® Drug (N =XX) ¢ Placebo (N = XX)
Source: [include source dataset(s) and software tools used].
" Treatment-emergent adverse event defined as [definition]. .
Abbreviation: Cl, confidence interval I N te g ra te d G ul d e




Synergy with the Integrated Guide

Figure 5. Adverse Events by FDA Medical Query

Figure 5. Patients With Adverse Events’ 2X% in Any Treatment Arm by FDA Medical Query

(Narrow), Safety Population, Trial X

Filter by Prevalence
A

®  Treatment (N=XX) + Placebo (N = XX)

Pruritus 18.7% + ® 39.6% Lo
Constipation 1 55% « ® 10.3% bt
Abdominal pain « 146% ¢ © 18.7% beld
Rash - 59% ¢« 9% ——
Systemic hypertension « 4.3% * ©6.2% -
Insomnia 2.7% *®4.4% o=
Cough* 4.3% *+059% -t
Dyspepsia 1 8.4% *+0 96% -t
Arthritis « 4.3% +9 5.3% =t
Myalgia 2.1% * 3.1% s
Vomiting 5.2% » 5.9% e
Arrhythmia - 1.2% * 2.1% -
Paraesthesia 2.3% 3% -
Nausea 1M1.7% @ 121% bt
Depression ——
Decreased appetite « -
Peripheral oedema -4
Anaemia -
Dyspnoea =
Hepatic injury ¢ -
Anxiety | ==
Nasopharyngitis « bt
Malignancy -~
Arthraigia 7.6% & 8.4% bt
Vertigo « 1.7% ®+ 2.9% -
Haemorrhage * 6.4% o+ 7.6% —r
Fatigue « 14% 0+ 154% —
Back pain 1 8.6% @+ 10% Ll
Dizziness 6.1% @+ 7.6% —-
Headache * TA% ® + 9.3% bt
Diarrhoea | T7.2% @  +12% 1 ——t
0 20 40 0 10 20
Frequency (%) Risk Difference with 95% CI

[ \

Summarize by: @participant Oevent Group Variable: TRMt Filter by prevalence: . 10 o

x |Search

Groups AE Rate by group Difference Between Groups
Category Placebo Xanorrl;eolisr;e High Xanor;:lisr;a Low Total
i (n=84) (n=84) o R oSk 2SR O )
. gg::i::ésgsomsﬂs AND ADMINISTRATION SITE B P 0% 550 e ieee PUPN
APPLICATION SITE PRURITUS 7.0% 26.2% 26.2% 19.7% ® oo *
APPLICATION SITE ERYTHEMA 3.5% 17.9% 14.3% 11.8% ° @ L o
APPLICATION SITE DERMATITIS 5.8% 8.3% 10.7% 8.3% @ it
APPLICATION SITE IRRITATION 3.5% 10.7% 10.7% 8.3% L
- SKIN AND SUBCUTANEOUS TISSUE DISORDERS 24.4% 50.0% 50.0% 41.3% e oo A 2
PRURITUS 9.3% 31.0% 27.4% 22.4% ® o® *
ERYTHEMA 10.5% 16.7% 17.9% 15.0% Lad
RASH 5.8% 13.1% 15.5% 11.4% o™ ¢
- NERVOUS SYSTEM DISORDERS 14.0% 32.1% 23.8% 23.2% LA A 4
DIZZINESS 2.3% 14.3% 9.5% 8.7% Ll L 4 4
- GASTROINTESTINAL DISORDERS 19.8% 25.0% 17.9% 20.9% L
DIARRHOEA 10.5% 4.8% 6.0% 71% L
+ CARDIAC DISORDERS 15.1% 21.4% 15.5% 17.3% Ll
+ INFECTIONS AND INFESTATIONS 18.6% 15.5% 11.9% 15.4% L
+ RESPIRATORY, THORACIC AND MEDIASTINAL DISORDERS 11.6% 11.9% 11.9% 11.8% L] I SG
+ PSYCHIATRIC DISORDERS 11.6% 10.7% 11.9% 11.4% [

Source: [include Applicant source, datasets and/or software tools used].
Abbreviations: FMQ, FDA Medical Query; N, number of patients in treatment arm
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Synergy with the Integrated Guide

Figure 12. Hepatocellular Drug-induced Liver Injury

Figure 12. Hepatocellular Drug-Induced Liver Injury Screening Plot, Safety Population, Pooled
Analyses

Hepatic Safety Explorer
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1SG

Interactive ISG chart is paired with an 8 —page clinical workflow (pdf).



https://safetygraphics.github.io/#:~:text=with%20its%20paired-,clinical%20workflow,-based%20on%20the
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Figure 16. IQR of Systolic BP over time

Figure 16. Median Interquartile Range of Systolic Blood Pressure Over Time by Treatment Arm,’ — Visits without data [0
safety Population Pooled Analysis Measure Group by Limits Lower Upper Scale Unscheduled visits [
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Synergy with the Integrated Guide

Figure 17/18. Baseline vs. Min/M

Figure 17. Baseline vs. Maximum Systolic Blood Pressure by Treatment Arm,” Safety Population,
Pooled Analysis
210+ :
o5
I
£
E
5
o 1801
N
<
o
g
o
o
23]
o
8 150+
17
>
)
o
£
o
I}
©
g
8 1201
o
£
S
E
>
©
=
9201 .+
90 120 150 180 210
Baseline Systolic Blood Pressure (mmHg)
sl |Nntegrated Guide

ax Systolic BP

Measure Albumin

Baseline visit(s) Screening
Unscheduled 0.1
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Visit 1
Comparison visit(s) Screening
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Visit 1
ARM Al

v]

110 of 135 participant(s) shown (81.5%)
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45.00

Comparison Value
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Click and drag to select points.
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For Figure 18, set config.y_params.stat = 'max'
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Next Steps

* Further Synchronize I1SG with outputs from the Integrated Guide
* Update default configuration in existing charts to match IG
* Automatically generate static charts using IG specifications
* Add option to create a stand-alone report including charts + source code

* Extend Exploratory Capabilities to new Safety Domains
* Nephrotoxicity
 ECG/QT
 Patient Profile
* Benefit-Risk



Discussion Questions

1. What are the strengths of the Integrated Guide and how can the Integrated Guide
be improved?

2. What promising practices exist for presenting safety data into tables and figures?
How are these practices implemented and validated? What are the major
obstacles to overcome?

3. Please share your thoughts on the definition of treatment emergent adverse
event presented by the FDA?

4. What new approaches or technologies or methods can help enhance
identification of premarket safety signals in clinical trials?

5. What metadata elements and additional materials are needed to ensure
reproducibility of safety graphics?
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Closing Remarks
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