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Disclaimer

The views and opinions presented here represent 
those of the speaker and should not be 

considered to represent advice or guidance on 
behalf of the U.S. Food and Drug Administration.
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Agenda

ÅOffice of Computational Science (OCS) Overview

ïWhere We Are

ïWho We Are

ïWhat We Do

ÅCurrent Research Projects

www.fda.gov
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OVERVIEW OF THE OFFICE OF 
COMPUTATIONAL SCIENCE

www.fda.gov
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Who We Are 

www.fda.gov



8

What We Do:
From Policy to Review

www.fda.gov
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What We Do

Safety Assessments and Signal Detection

www.fda.gov
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Safety Analyses

Demographics Analysis

ÁAge

ÁSex

ÁRace

ÁEthnicity

ÁCountry

ÁSite ID

ÁDisposition by Arm

Subject Disposition 
Analysis

ÁDisposition Event 
by Arm for All 
Subjects

ÁDisposition Event 
by Arm for Exposed 
Subjects

Adverse Events Outputs

ÁAE MedDRA Comparison 
Analysis

ÁPT, HLT, HLGT, SOC, SMQ

ÁToxicity Grade Summary

ÁPreferred Term Analysis by 
Toxicity Grade

ÁTwo-term MedDRA Analysis

ÁAEs by Arm > 2%

ÁSerious AEs by Arm

ÁAEs by Severity

ÁSerious AEs by Severity

ÁRisk Assessment (AE and SMQ)

ÁGraphical Patient Profile

Laboratory Findings

Liver Lab Analysis Panel

ÁLabs Greater Than Upper Limit  
Normal

ÁtƻǎǎƛōƭŜ IȅΩǎ [ŀǿ /ŀǎŜǎ

ÁMax Lab Values Compared to 
Baseline

ÁMax AST and ALT  vs. Max TB 
Lab Results per Subject

ÁMax Lab Results per Subject by 
Study Day

Standard Analyses of Explorations 
of Lab Data

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

Special Assessments ςIȅΩǎLaw

Vital Signs Outputs

Vitals Standard Analysis and Explorations

ÁVital Signs results over time (Box and 
Whisker, Line Summaries, Baseline vs 
Min/Max)

www.fda.gov
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OCS Creates Services and Technologies 
to Support Regulatory Review Decisions 

Review
Decisions

www.fda.gov

Data 
Warehousing

Data 
Management

Data 
Visualizations
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Janus Clinical
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CURRENT RESEARCH AND 
COLLABORATIONS

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

Drug Induced Liver Injury (DILI) Research

Liver toxicity is the most common cause for the discontinuation of clinical trials on a drug and the most 
ŎƻƳƳƻƴ ǊŜŀǎƻƴ ŦƻǊ ŀƴ ŀǇǇǊƻǾŜŘ ŘǊǳƎΩǎ ǿƛǘƘŘǊŀǿŀƭ ŦǊƻƳ ǘƘŜ ƳŀǊƪŜǘǇƭŀŎŜΦ

Challenge:

Create Liver Toxicity Knowledge Base (LTKB) to develop content-rich 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 
metabolism, histopathology, therapeutic use, targets, side effects, etc.) associated with individual drugs 
and the use of systems biology analysis to integrate these data for DILI assessment and prediction.

Approach:

Develop novel biomarkers based on knowledge accumulated from the project.

Goal:

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


15www.fda.gov

Drug Induced Liver Injury (DILI) Research

A rise in liver test values above normal limits predicts fatal DILI when accompanied by liver dysfunction 
(IȅΩǎlaw). In subjects with liver disease, baseline pre treatment test values exceed normal limits. A 
rise in liver test values over baseline while on treatment can represent liver disease progression or 
DILI. No tools are available to identify DILI in these subjects. 

Challenge:

OCS ORISEresearch 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 with IȅΩǎLaw analyses.

Approach:

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

Results:

Bereket Tesfaldet, et al. Variability in Baseline Liver Tests in Clinical Trials: Challenges in DILI 
Assessment InΥ {ǇǊƛƴƎŜǊ tǊƻǘƻŎƻƭǎ ά5ǊǳƎ-LƴŘǳŎŜŘ [ƛǾŜǊ ¢ƻȄƛŎƛǘȅέ /ƘŜƴ aΣ ²ƛƭƭ ¸ όeds) 2017. 

https://orise.orau.gov/fda/
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Drug Induced Liver Injury (DILI) Research

ωDefining DILI +/- is challenging ςconsider causality, incidence, and severity of liver injury events caused by each drug. 

ωBiomarkers and methodologies are being developed to assess hepatotoxicity but require a list of drugs with well-annotated DILI 
potential

ωA drug classification scheme is essential to evaluate the performance of existing DILI biomarkers and discover novel DILI 
ōƛƻƳŀǊƪŜǊǎ ōǳǘ ƴƻ ŀŘƻǇǘŜŘ ǇǊŀŎǘƛŎŜ Ŏŀƴ ŎƭŀǎǎƛŦȅ ŀ ŘǊǳƎΩǎ 5L[L ǇƻǘŜƴǘƛŀƭ ƛƴ ƘǳƳŀƴǎΦ

ωDrug labels used to develop a systematic and objective classification scheme[Rule-of-two (RO2)]. However highly context specific, 
rarity of DILI in the premarket experience, the complex phenotypes of DILI, drugs are often used in combination with other 
medications. 

Challenges:

ω Integrate the post-marketing data into the drug-label based approach: 
the FDA FAERS database to improve the DILI classification.

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

Approach:

ωModel Comparison and Improvement

ωVisualization of results in interactive reporting tool

ωApplication to other adverse event scenarios

Results:
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Assessing Cardiovascular Risk in 
Diabetes Trials

/ŀǊŘƛƻǾŀǎŎǳƭŀǊ ό/±ύ ǎŀŦŜǘȅ ƛƴ ŎƭƛƴƛŎŀƭ ǘǊƛŀƭǎ ǊŜƭƛŜǎ ƻƴ ƛƴǾŜǎǘƛƎŀǘƻǊǎΩ ŀŘǾŜǊǎŜ ŜǾŜƴǘ ǊŜǇƻǊǘǎ ǳǎƛƴƎ ǎǘŀƴŘŀǊŘƛȊŜŘ 
MedDRA queries (SMQ). To asses the CV safety of diabetes drugs in large CV outcome trials (CVOTs), FDA 
requires expert adjudication in addition to investigator SMQ reports. CVOTS provide a unique opportunity to 
compare SMQ report performance to expert adjudication. 

Challenges:

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

Approach:

In adequately designed clinical trials, SMQ derived 
endpoints were concordant with expert 
adjudication. Narrow queries were more specific but 
less sensitive than broad queries. 

Results:

www.fda.gov
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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Assessing Cardiovascular Risk in 
Diabetes Trials

Challenge:

Through MATIG, OCS applies systematic evidence-based approaches and machine learning techniques
to identify prognostic factors for CV outcomes from patient-level data in publicly available CV therapy 
trials. OCS  developed a research compendium, mapped data to a standard data model and used standard 
definitions to enable analysis of harmonized trial data. 

Approach:

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

Results:

www.fda.gov

Application of innovative computational analytics to large datasets could uncover patterns of differential 
CV risk for patient subgroups or individuals. To improve public health outcomes, OCS partnered with the 
National Heart, Lung, and Blood Institute and academic investigators through the Meta-Analysis 
InterAgencyGroup (MATIG) to share resources and expertise in exploratory analyses of patient-level data 
from public access databases. 

Patel, T, et al. on behalf of MATIG. Pooled patient level data are better suited to investigate the link between 
dipeptidyl peptidase-4 inhibitors and the risk of heart failure in type 2 diabetes. BMJ. 2016 May 24; 353:i2920.

https://www.nhlbi.nih.gov/
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Describing Cardiovascular Injury

There is a need to assess the influence of sex (and the biological basis) on 
treatment outcomes.

Challenge:

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

Approach:

ÅWomen with type 2 diabetes tended to have an increased risk of hdHFevents 
with intensive vs. standard glucose-lowering treatment in the ACCORD trial. 
No such difference was observed among men.
ÅThis hypothesis-generating secondary analysis, without adjustments for 

multiple comparisons, warrants confirmatory studies.
ÅThe findings call attention to the importance of outlining gender differences in 

treatment responses in clinical trials. 

Results:

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


