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The Paradigm Shifts in Drug Development
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Traditional medicine
<=~ 1950

[

Chemistry and biology

* Synthetic drugs
* Receptor theory
* Pharmacokinetics

Chemistry- and biology-
based medicine
>= 1950

] ------------------- ~2010 —]
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Pathology

* Human genetics
* Molecular biology
* Systems biology
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Pathology-directed
medicine
>=2010

Drug Discov Today. 2018 Dec;23(12):1990-1995

Herbal medicine
etc.

Penicillin
Cortisone
Chlorpromazine
Azathioprine
6-Mercaptopurine
Propranolol
Cimetidine
Levodopa

HIV triple therapy
Antibodies
Immunotherapies
Gene therapies
Cell therapies
ATMPs

etc.



New Paradigm Shift in Treatment

Transitioning From the ‘one-size-fits-all’ to ‘precision medicine’ model with multi-level patient stratification.

e Stratified Medicine Precision Medicine
Medicine
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One-size-fit-all

Patients are grouped by: lnduvudual patient level: % o
/ | + Disease Subtypes Genomics and Omics
® * Risk Profiles . : + Lifestyle
o » Demographics I W\, L » Preferences
\ + Socio-economic Il | » Health History

- 1 I F - I
Clinical Features ® o @ Medical Records

Ll \__ ‘e
« Biomarker « Compliance \\I,)é ég
» Molecular sub-populations M? » Exogenous Factors = -
Companion Diagnostic (CDx)
Biomarker
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Therapy Precision medicine ensures delivery - IhS'af‘é -
(Mainly Rx) of the rightintervention to the right X
.'4 patientat the right time.
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(A B IERAET S B2\ 55 Frost & Sullivan-Figure 1: New Paradigm Shift in Treatment
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The precision Medicine Initiative(PMI).
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Applications for Big Data in Healthcare

Diagnostics
Data mining and analysis to identify causes of illness

Preventative medicine
Predictive analytics and data analysis of genetic, lifestyle, and
social circumstances to prevent disease

Precision medicine
Leveraging aggregate data to drive hyper-personalized care

Medical research
Data-driven medical and pharmacological research to cure disease

and discover new treatments and medicines

Reduction of adverse medication events
Harnessing of big data to spot medication errors and flag potential

adverse reactions
Cost reduction
|dentificaton of value that drives better patient outcomes for

longterm savings

Population health

Monitor big data to identify disease trends and health strategies based
on demographics, geography, and socio-economics

1BEAXEIEKEFERBZWLFE NEJM Catalyst, 2018



ZRIBERE
EBEFERN/fEhER  REEBESIREE

Evolution of Disease

lA

Earliest Earliest Typical
Baseline Molecular Clinical Current
Risk Detection Detection Intervention

Disease Burden
Cost

I/reversibility

Initiating Events

Time
HEALTH ENHANCEMENT AND 1° PREVENTION DISEASE MANAGEMENT
. _ Monitor
Quantify Baseline Rik Refine Risk Prediction rerammire aapy
gEmmmmmmumsy | PERSONALIZED HEALTH CARE

1BFAE IR EFEEZ L= NEJM Catalyst, 2017
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