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CLINICAL INNOVATION: Fair & Effective Incentives for New Uses of Established Drugs

The impact of technology and large databases on the 
development of new medicines from existing drugs

Moderator: Dr Felix Frueh OpusThree

Panellists:
• Dr Iris Grossman VP, Head of Early Stage Development, CMO organization, R&D, 

Teva Pharmaceuticals
• Dr Tony Altar Chief Scientific Officer and Senior Vice-president, Verge Genomics, Inc
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The Impact of Technology and Large Databases on the 

Development of New Medicines from Existing Drugs

CLINICAL INNOVATION

Fair and Effective Incentives for New Uses of Established Drugs

February 9, 2018 – Washington, DC

Felix Frueh, PhD

Opus Three LLC on behalf of TEVA

Use of Large Databases to Optimize Existing Drugs
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Source: Kreutz et al. Pharmacotherapy 2010;30(8):787–796 Source: NEJM (2009);360:354-62

Drug-Drug Interaction

as Phenocopy

Impact of CYP2C19 Status

on Clinical Outcomes
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Use of Real-World Evidence to Optimize Existing Drugs

Use of New Technology to Optimize Existing Drugs

From Organ-specific to Biomarker-defined Disease

Microsatellite Instability-High Cancer

• for the treatment of adult and pediatric patients with 

unresectable or metastatic, microsatellite instability-high 

(MSI-H) or mismatch repair deficient 

• solid tumors that have progressed following prior 

treatment and who have no satisfactory alternative 

treatment options, or

• colorectal cancer that has progressed following 

treatment with a fluoropyrimidine, oxaliplatin, and 

irinotecan. 

This indication is approved under accelerated approval 

based on tumor response rate and durability of response. 

Continued approval for this indication may be contingent 

upon verification and description of clinical benefit in the 

confirmatory trials.

Keytruda (pembrolizumab) Label



3/12/2018

3

WINTHER Trial: Therapies Chosen by AI

106 (100%) eligible patients 

83 (78%) qualified for targeted therapy, 23 (22%) had no therapeutic options.

69 (65%) got a targeted therapy,

37 (35%) received therapy based on OncoKEM® recommendation

Source: ASCO 2017 Annual Meeting

http://abstracts.asco.org/199/AbstView_199_185752.html

More Choices for More Patients

106 (100%) eligible patients 

83 (78%) qualified for targeted therapy, 23 (22%) had no therapeutic options.

69 (65%) got a targeted therapy,

37 (35%) received therapy based on OncoKEM® recommendation

Source: ASCO 2017 Annual Meeting

http://abstracts.asco.org/199/AbstView_199_185752.html

http://abstracts.asco.org/199/AbstView_199_185752.html
http://abstracts.asco.org/199/AbstView_199_185752.html
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Outlook

• Diseases will be increasingly defined at the molecular level

• Disease mechanisms/ pathophysiology will be better understood

• Decision networks including pathophysiology, mechanism of drug action, patient 

characteristics and other clinical/non-clinical factor will be created

• Potential of non-indicated (i.e. off-label) uses of drugs will be identified using 

those networks

• Artificial intelligence-based clinical decision support will surpass human ability to 

identify and make the best decisions

• One drug – one (initially identified) indication will become a thing of the past

 What will the consequences be for IP protection (of drugs)?

 Which elements within these networks can be protected?

Speakers

• Dr. Iris Grossman

– VP, Global Head of Early Stage Clinical Development, TEVA

• Dr. Tony Altar

– Chief Scientific Officer, Verge Genomics
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A multi-pronged approach 
for drug repurposing

Iris Grossman, PhD
VP, Head, Early Stage Clinical 
Development, Global R&D, Teva

NOT INTENDED FOR PROMOTIONAL USE. FOR PURPOSE OF 
SCIENTIFIC EXCHANGE ONLY

This presentation is not intended for promotional use. It may include information with 
respect to potential products and/or indications that are not presently approved by a 
Regulatory Authority and cannot be promoted by Teva. Preapproval or off-label 
promotion is against company policy. All promotional activity is strictly limited to 
approved product indications and any information contained in this presentation is 
intended for purposes of scientific exchange.
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– Life Cycle Management – R&D integral component
– NTEs: New Therapeutic Entities 
– Literature-based label expansion to unmet medical needs
– Molecular-based repurposing approach
– Real World Data (RWD)-based repurposing approach
– BioMarker (BM)-supported repurposing paths 
– Nutrepurposing? 
– FDA 2017+: harnessing small and big data, sometimes even as alternative to 

clinical trials

Drug Repurposing: Different approaches; Different Data 
Sources/Types; Different paths to benefit patients

| CONFIDENTIAL13

The IDEA Index 2016 – celebrating 
innovation

The most 
exciting 
innovators 
in the 
biopharma 
industry

“For a truly patient-centred approach in 
novel therapeutic entities (NTEs), 

challenging the gap between unmet 
need and solution, putting known 
molecules into novel approaches”
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Literature-based label expansion to unmet medical needs

Nov. 21, 2016

Molecular-based repurposing approach

Disease
Expression

SNPs
Mutations

Drug
Expression

Target

Function
Pathways

Transcription Factors
Gene perturbation
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IBM Research

© Copyright 2016 IBM and Teva Confidential. All rights reserved

IBM Research

© Copyright 2017 IBM and Teva Confidential. All rights reserved

Novel indications for 
existing molecules

10s candidates

100s 
indications

1000s 
molecules

Curated knowledge
Explorys
Truven

Hypotheses on 
drug 
candidates for 
repurposing

Developing increasing 
complexity of analytics 

components

Developing automated 
workflows for 
• Hypothesis generation 
• Hypothesis testing

Data
Drug 

Repurposing 
(DR) Engine 

Development

Workflows 
Development

Novel 
Candidates

RWD-based repurposing approach

DR 
Engine

Dynamic 
Modeling

Causal 
Inference

Machine 
Learning

Drug 
Similarity

Cognitive 
Comp.

RxNorm, NDF-RT

IBM Research

© Copyright 2016 IBM and Teva Confidential. All rights reserved

IBM Research

© Copyright 2017 IBM and Teva Confidential. All rights reserved

RWE Data

Explorys SuperMart

• Clinical, claims, accounting, device, community, and 
patient derived data

• Over 50M patients (~15% of USA)
• 26 leading healthcare networks with >317,000 

providers
• Includes: demographics, diagnoses, procedures, 

admissions, prescribed drugs, vitals and laboratory 
values.

Truven MarketScan®

• Healthcare claims information
• Over 100M patients
• Three sub-databases: Commercial, Medicare, 

Medicaid
• Includes:  demographics, diagnoses, procedures, 

admissions, prescription drug claims, enrollment data
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IBM Research

© Copyright 2016 IBM and Teva Confidential. All rights reserved

IBM Research

© Copyright 2017 IBM and Teva Confidential. All rights reserved

Main Biases in RWE

§ Confounding bias: The treatment and the outcome share a cause
– E.g. Clinical decisions depend on the severity of patient’s conditions

§ Selection biases: The procedure for selecting individuals selected into the analysis 
biases results 

– E.g. Differential loss to follow-up: patients with high severity tend to drop from a study earlier than 
others

§ Measurement biases: when the association between treatment and outcome is 
weakened or strengthened as a result of the process by which the study data are 
measured

– E.g. Adherence to treatment

treatment A/B

Severity

Success

[Hernan and Robins 2016]

IBM Research

© Copyright 2016 IBM and Teva Confidential. All rights reserved

IBM Research

© Copyright 2017 IBM and Teva Confidential. All rights reserved

From raw data to Features to Outcome Prediction

Index date

12 weeks

Survival

time

Demographic data (age, sex, 
country of living)

Procedures

Drugs

Lab tests

Diagnosis

12 weeks
Features Outcome(s)

Marker levels: labs, tumor 
size, ...

Medical treatment change

Urgent Care

Disease Onset

Hospitalization
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BM-supported repurposing: a clinically tested 
example

21

Lutz et al. 2016. Alz Dement Trans Res Clin Interv

– Deep understanding of the cognitive impairment continuum 
– Mechanistic understanding of PPAR-gamma agonist class
– 2-week healthy volunteer BOLD imaging study to 

demonstrate dose utility at a fraction of T2D lowest approved dose

– Biomarker-targeted study, enriching for fast progressers
– FDA agreement to conduct a single registration clinical trial for 

delay of onset of MCI
– Jan 2018: futility analysis declared treatment arms stopped

22

Nutrepurposing - Repurposing Coffee? 

[Grosso et al 2017]
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FDA is integrating Small and Big Data into indication expansion 

and repurposing (2017+)

Ø Cures Act 
Ø Associated multiple FDA guidances:

Ø Targeted therapeutics for low-frequency subsets of disease via in-
vitro determination of efficacy for indication expansion (e.g. 

Vertex’s Kalydeco) 

Ø Use of Real-World Evidence to Support Regulatory Decision-

Making for Medical Devices

Ø Repurposing via RWE is being investigated (workshops ongoing)

Ø Software as Medical Device 
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Persistence in Drug Discovery Enhances Repurposing for new Therapies

Dapoxetine HCl (Prilogy).  Short acting SSRI candidate for depression. Lilly à PPD Pharmaco à
Approval by EMA for premature ejaculation (writstwatch test). Thus, it elevates mood after all. 

Aripiprazole (Abilify).  Partial dopamine receptor agonist intended for schizophrenia.  Our discovery 
of serotonin 1A receptor partial agonism expanded description of Abilify as a dopamine-serotonin 
stabilizer (Arvid Carlsson), adding bipolar illness and depression indications. Otsuka à Otsuka + 
Bristol-Myers Squibb à NDA approval 2002.

Muscarinic receptor agonists. Gene expression profiling of schizophrenics’ brain post-mortem and 
human neurons in an in vitro screen found a novel M1 receptor target (Altar et al 2005, 2008), also a 
top gene whose mutation increases risk for schizophrenia (Ripke et al 2016). Three companies now 
developing M1 agonist drugs.

STA-5326 (Apilimod).  Structure patented in 2011, tested for Crohn’s disease and now cancer.  Its 
target, a kinase, found independently by Verge Genomics’ analysis of mRNA changes in ALS spinal 
cord (Nature Medicine), when blocked protects motor neurons. Use patent filed for ALS in 2016.
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