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The views and opinions presented here represet
those of the speaker and should not be
considered to represent advice or guidance on
behalf of the U.S. Food and Drug Administratior
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Who We Are

Our Vision
Drive the modernization of CDER’s

scientific review process through
the implementation of tools,
services, and training to enable
reviewers to apply their
expertise to
information

www.fda.gov

C

Our Mission
To provide CDER reviewers
innovative and reliable solutions
that improve and strengthen the
scientific review process by
integrating data, tools, and
training




From Policy to Review

Policy and eCTD Standardized OCS Services Review
Guidance Submission Study Data Support Review Decisions
and Analysis
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What We Do

Safety Assessments and Signhal Detection
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Adverse Events Outputs
A AE MedDRA Comparison
Analysis
A PT, HLT, HLGT, SOC, SMQ
A Toxicity Grade Summary

A Preferred Term Analysis by
Toxicity Grade

A Twoterm MedDRA Analysis
A AEs by Arm > 2%

A Serious AEs by Arm

A AEs by Severity

A Serious AEs by Severity

A Risk Assessment (AE and SM
A Graphical Patient Profile

www.fda.gov

Min/Max)

Vital Signs Outputs
Vitals Standard Analysis and Explorations

A Vital Signs results over time (Box and
Whisker, Line Summaries, Baseline vs

Safety Analyses

o
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Demographics Analysis

D) A Age

A Sex

A Race

A Ethnicity

A Country

A Site ID

A Disposition by Arm

Subject Disposition
Analysis
A Disposition Event
by Arm for All
Subjects

A Disposition Event
by Arm for Exposed
Subjects

Laboratory Findings
Liver Lab Analysis Panel
A Labs Greater Than Upper Limi
Normal
At2aarot$sS |
A Max Lab Values Compared to
Baseline
A Max AST and ALT vs. Max TE
Lab Results per Subject
A Max Lab Results per Subject Qy
Study Day

Standard Analyses of Explorations
of Lab Data

A Organ Class: Lab results over
time (Box and Whisker, Line
Summaries, Baseline vs
Min/Max)

Special Assessmentd € Kawv
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OCS Creates Services and Technolog
to Support Regulatory Review Decisiol
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Janus Clinical

Janus Delivers Data to Reviewers
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CURRENRESEARCH AND
COLLABORATIONS



U.S. FOOD & DRUG
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NATIONAL CENTER FOR TOXICOLOGICAL RESEARCH

Drug Induced Liver Injury (DILI) Researc

Challenge:

Liver toxicity is the most common cause for the discontinuation of clinical trialslouigaand themost
O2YY2Yy NBlFazy FT2NI Iy | LILINPOSR RNUZAQE 6A0GKRNI 4|

mad Approach:

Create Liver Toxicity Knowledge Base (LTKB) to des@hbentrich resources to improve our basic

understanding of liver toxicity, for use by scientific researchers, the pharmaceutical industry, and

regulatory bodies. The project involves the collection of diverse data (e.g., DILI mechanisms, drug;i3
rug:

metabolism, histopathology, therapeutic use, targets, side effects, etc.) associated with individual
and the use of systems biology analysis to integrate these data for DILI assessment and predictio

= GOAl:

Develop novel biomarkers based on knowledge accumulated from the project.

https://www.fda.gov/ScienceResearch/BioinformaticsTools/LiverToxicityKnowledgeBase/ucm2024036.htm

www.fda.gov 14
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FOUA

Drug Induced Liver Injury (DILI) Researc

s Challenge:

DILI. No tools are available to identify DILI in these subjects.

A rise in liver test values above normal limits predicts fatal DILI when accompanied by liver dysf
(I € l&@d). In subjects with liver disease, baseline pre treatment test values exceed normal limits
rise in liver test values over baseline while on treatment can represent liver disease progression

Inctiol
A
or

me]  Approach:

OC3DRISkesearch fellows compared the variability in liver test markers in
clinical trials of healthy volunteers to patients with liver disease and
developed a tool to visualize the change in liver tests from baseline to
complement current DILI screening withé Kaav analyses.

el RESUILS:

The Hepatotoxicity Tool complementsé @ analysis with a visualization of
the change over baseline test values and provides FDA reviewers a screenil
tool for DILI in treatment trials for liver disease.

Hepatotoxicity Tool

Examine drug-induced liver
injury through composite
visualization

User Guide

Start Setup

Bereket Tesfaldet, et al. Variability in Baseline Liver Tests in Clinical Trials: Challenges in DILI

www.fda.gov  AssessmeninY { LINA Y ISNI-L WR @ OR f A @S NIH2H2 eds POATI & ¢
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NATIONAL CENTER FOR TOXICOLOGICAL RESEARCH

Drug Induced Liver Injury (DILI) Researc

Challenges:

w Defining DILI +fis challenging consider causality, incidence, and severity of liver injury events caused by each drug.
w Biomarkers and methodologies are being developed to assess hepatotoxicity but require a list of drugs veitimotalied DILI

potential
w A drug classification scheme is essential to evaluate the performance of existing DILI biomarkers and discover novel DILI
OA2YFNJ SNR 0dzi y2 | R2LIWSR LIN} OuAOS OFly OflaaAaTe | RNMz4dQa

w Drug labels used to develop a systematic and objective classification schermefRute(RO2)]. However highly context spegific
rarity of DILI in the premarket experience, the complex phenotypes of DILI, drugs are often used in combination with othe
medications.

mad  Approach:

w Integrate the postmarketing data into the drug¢abel based approach
the FDA FAERS database to improve the DILI classification.

w Develop a statistical prediction models for better predicting DILI: tt
structured & unstructured data (premarket and post market DILI
narrative reports).

= Results:

w Model Comparison and Improvement
w Visualization of results in interactive reporting tool
w Application to other adverse event scenarios

www.fda.gov 16



U.S. FOOD & DRUG

ADMINISTRATION
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Assessing Cardiovascular Risk In

DiabetesTrials

Challenges

FOUA

[ F NRA2 @I &a0dzt  NJ 6/ +0 al¥Ste Ay Of AyAOlFf GNRIT &
MedDRA queries (SMQJo asses the CV safety of diabetes drugs in large CV outcome trials (CVOTS)

compare SMQ report performance to expert adjudication

N,

| FDA
requires expert adjudication in addition to investigator SMQ reports. CVOTS provide a unique opportunity t

Approach

OCS and CDER reviewers compared the sensitivity and specificity of SMQ hazard ratio estimates wit
outcomes as the gold standard.

N exg

Table 1. Adjudicated versus SMQ-derived MACE in CVOTs

Res u Its Adjudicated MACE SMQ-derived MACE
) . . . Custom MACE SMQ MACE
In adequately designed clinical trials, SMQ derived cvors HR (95% CT) HR (95% CI)

www.fda.gov

Study designs and patient populations differed among trials; Lhﬁafore the event rates across CVOTs should not be compared.

Abbreviations: CI, confidence interval; HR, hazard ratio; 1VIACE major adverse cardiac events; SMQ, standardized MedDRA query.

endeintS were Concordant Wlth eXpert EMPA-REG 0.86 (0.74, 0.99) 0.90 (0.77, 1.06) 0.87(0.77, 0.98)
) ] ] . . EXAMINE 0.96 (0.80, 1.16) 0.99 (0.83, 1.17) 0.98 (0.86,1.11)
adjudication. Narrow queries were more specific Qu pevore 091(078,106)  085(0.72,099) 0.85 (0.74,0.98)
e . ELIXA 1.02 (0.89, 1.17) 1.02 (0.87, 1.19) 1.03 (0.89, 1.19)
IeSS SenSItlve than broad querIeS. LEADER 0.87 (0.78, 0.97) 0.82(0.72, 0.93) 0.88 (0.79, 0.98)
SAVOR 1.00 (0.89, 1.12) 1.08 (0.96, 1.23) 1.04 (0.93,1.15)
SUSTAIN-6 0.74 (0.58, 0.95) 0.72 (0.55, 0.93) 0.74 (0.59, 0.93)

Note: Cox model only included treatment arm as a covariats

Patel T, Tesfaldet B, Chowdhury I, Kettermann A, Smith JP, Pucino F, Navarro Almario E
Endpoints in diabetes cardiovascular outcome trials. Lancet. 2018 Jun 16;391(10138):2412.
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META-ANALYTICAL INTERAGENCY GROUP

Assessing Cardiovascular Risk In
DiabetesTrials
s (Challenge:

Application of innovative computational analytics to large datasets could uncover patterns of differentiil
CV risk for patient subgroups or individuals. To improve public health outcomes, OCS partnered with the
National Heart, Lung, and Blood Instit@ed academic investigators through the Me&iaalysis

InterAgencyGroup (MATIG) to share resources and expertise in exploratory analyses of {atedrdata
from public access databases.

e Approach:

Through MATIG, OCS applies systematic evidbased approaches and machine learning techniques
to identify prognostic factors for CV outcomes from patimntel data in publicly available CV therapy

trials. OCS developed a research compendium, mapped data to a standard data model and used stand
definitions to enable analysis of harmonized trial data.

Results:

Novel analysis tools applied to harmonized data uncovers new insight from existing publicly funded trjal
data, magnifying the returns on public investment in these trials. Data standards facilitate this reproducibl
transparent research and fellowship participation in these activities fosters data science research caLr]eer:

www.ida.goy  Patel, T, et al. on behalf of MATIG. Pooled patient level data are better suited to investigate the link between g
dipeptidyl peptidaset inhibitors and the risk of heart failure in type 2 diabe®sJ 2016 May 24; 353:i2920.


https://www.nhlbi.nih.gov/
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META-ANALYTICAL INTERAGENCY GROUP

Describing Cardiovascular Injury

= Challenge:

There is a need tassess the influence of sex (and the biological basis)|
treatment outcomes.

s Approach:

Reanalyzed publicly available data using a new analytic method to lear
whether these findings need to influence the way diabetic female patie
are treated.

e REsults:

AWomen with type 2 diabetes tended to have an increased risidbfFevents
with intensive vs. standard glucosmwering treatment in the ACCORD trial.
No such difference was observed among men.

AThis hypothesigienerating secondary analysis, without adjustments for
multiple comparisons, warrants confirmatory studies.

AThe findings call attention to the importance of outlining gender differenc
treatment responses in clinical trials.

Patel T, Tesfaldet B, Navarro Almario E, et al. Risk of Hospitalization or Death due to Heart Failure with Intensive
GlucoselLowering Therapy in Diabetic Women. American College of Cardiology (ACC) 66th Annual Scientific
www.fda.gov ~ Sessions & Expo. 2017 March 17; Washington, DC. 19



