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DISCLAIMER

Presentations are intended for educational purpose only and do
not replace independent professional judgement. Statements of
fact and opinions expressed are those of presenter individually
and are not the opinion or position of PPD. PPD does not
endorse or approve, and assumes no responsibility for the
content, accuracy and completeness of the information
presented.
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Personalized Medicine:

v" Termed as an Individualized medicine

v' Broad to narrow approach

How will it get done?

v' Develop treatments which will pay a wa
for each of the patients and not the patient population on the
whole

v’ Patients are treated based on their genetic information
obtained

v' Requires genetic profiling with a pattern based approach and
analysis. This constitutes to the integration of genomics,
proteomics data along with the clinical data in health care

v' Personalized medicine does not mean creating medicines or
medical devices unique to a patient, but rather the
consideration of patient characteristics to optimize
pharmaceutical treatment and/or overall care
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Goals of Personalized Medicine Initiative:

v' Develop guantitative estimates of risk for a range of diseases by
integrating environmental exposures, genetic factors, and gene-
environment interactions

v Identifying the determinants of safety and efficacy for commonly used
therapeutics

v Discover biomarkers that identify individuals with an increased risk of
developing common diseases

v' Using home and mobile health (mhealth) technologies to correlate body
measurements and environmental exposures with health outcomes

v' Determining the clinical impact of loss of function mutations
v' Developing new disease classifications and relationships
v Empowering participants with data to improve health

v' Enrolling PMI cohort participants in clinical trials of targeted therapies
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Clinical Decision Support (CDS) for GPM

- Directing targeted therapy and Where we i i Where we
reducing trial and error prescribing  gre now want to be
» Revealing additional targeted uses @ @
for medicines and drug candidates LWJ
- Increasing patient adherence to 1€ Promise | _——————_|The Realization
treatment of Personalized of Personalized
Medicine Barriers Medicine
= Reducing high-risk invasive testing geseh biscoveies -Limited genetic proficiency of clinicians Safer Healthcare
P rocedures and adverse d rug -Technology Developments | -Limited availability of genetics experts -Improved Outcomes
reactions -Growth of genetic knowledge base “Reduced Costs
= Helping to control the overall cost "Bench" | 17+ years translating research into medical practcl'f> "Bedside"
of health care (Traditional Path)

From: Clinical decision support for genetically guided personalized medicine: a systematic review

J Am Med Inform Assoc. 2012;20(2):3858-400. doi-10.1136/amiajnl-2012-000892

J Am Med Inform Assoc | Published by the BiMJ Publishing Group Limited. For permission to use (where not already granted
under a licence) please go to hitp://group.bmj.com/group/rights-licensing/permissions
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Biopharmaceutical Companies are committed

of all drugs in of oncology drugs
development are in development are
personalized medicines personalized medicines

B Personalized Medicines

v > 40% of all compounds and > 70% of oncology compounds in
the pipeline have the potential to be personalized medicines

v’ Biopharmaceutical companies nearly doubled their R&D
iInvestment in personalized medicines over the past five years,
and expect to increase their investment by an additional > 30
percent in the next five years

v' Biopharmaceutical researchers also predict a > 70% increase in
the number of personalized medicines in development over the
next five years
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PERSONALIZED MEDICINES ARE BENEFITTING PATIENTS ACROSS
MANY DIFFERENT DISEASES ‘

Across a variety of therapeutic areas, an increasing number of treatments are personalized.*

M Hematology/Oncology

W Psychiatry

B Infectious diseases

W Cardiolagy

M Endocrinology

® Neurology

W Gastroentrology
Rheumatology

W Other

*FDA approvals with biomarker information in the approved labeling

7 EXPECT EXCELLENCE pp”



Total global market for personalized medicine from
2015 to 2022
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Personalized Medicine: FDA - Then and Now

B Personalized Medicines

of the new molecular of the new molecular
entities approved by FDA entities approved by FDA

were personalized were personalized

v' Personalized medicines accounted for just 5 percent of the new
molecular entities FDA approved in the past

v' After 2015, FDA accounted for more than 25 percent
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TRADITIONAL CLINICAL TRIAL DATA FLOW
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Personalized Medicine — A New ERA
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Biomarkers (Biological Markers):

“Biomarker” - Measurable indicator of some biological state or condition.

v' Biomarkers indicate when and to what extent a physiological or
biological process has taken place in the body of a person.

v" Normally happening in the body or during a development of a disease.
(or) Response to drug in a patient undergoing treatment.

v' Can be used for both in diagnosis and for monitoring a success of a
therapy.

Significance: Drug development - Early and Late phase clinical trials.

v In early phase clinical trials is to support proof of concept, dose
selection and as go/no-go decision-making tool.

v In late phase clinical trials, disease biomarkers or pharmacogenomics

biomarkers help provide better understanding of inter-patient variability
INn response.
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Application of Biomarkers in Clinical Trials:

Pharmacodynamic:

What dose? Drug
metabolism
y Prognostic : Who needs
Pharma toxicity: Treatment? Clinical
Predictor of adverse Outcomes regardless of
drug response therapy
\

Efficacy Response: Predictive: Which drug
Predictor of clinical & BIOMARKER > (or drugs)? Response
outcome of response to targeted treatment
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ICH Definitions:

< A genomic biomarker is a measurable DNA and/or RNA
characteristic that is an indicator of normal biologic processes,
pathogenic processes, and/or response to therapeutic or other
iInterventions.

v Pharmacogenomics (PGx) is the study of variations of DNA and
RNA characteristics as related to drug response.

v Pharmacogenetics (PGt) is a subset of PGx, which is the study of
variations in DNA sequence as related to drug response.
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Data to Information Challenges:

v' Data integration and Interactive machine learning

v" Data structure and standardization

WG pogs PG LOGS TYPES  poe
v’ Storage Capacity _ *E“[}L[E“E“ﬂ"ﬁ = [H00E WREASEE 00T DERSITY
; IO = o
TOOLS Togreh MALYSS 2 15 isicss ST = sume A

v' Processing Speed om SHARING coprime

v’ Diversity in Data ES T [] H A G E o

MANAGENENT PROCESSING

pecision =& PROCESSING =

R
= TERABTES l— ﬁ I—
= PETIBYTES JNOUNT = S VAHlETY =

ST R E AN

= SEHS

SHAND =]
| EH*LLE”GﬁfFHEﬁ”ﬁﬁg ' e = @ RELATIONAL e TSI = i
v Worth in Data = === & B2 o L= o
EXPL[]HE o =< = Z = mes =
: :P;nhﬁsé == : = EmwWI\TIUAHE}WEE
v' Associated Data WO - R e SOURCES . 2
= SEARCH o SYSTEMSSIE
v .
Volatility VSALAON
v Real time analytics P—
Physicians -B é%%??ﬁm“mm
- R . X . Eligbi“hnyuilr':zchng
v" Accuracy/Reliability/Genuineness =al - QR
- . . . . 5:3; ' :El:ﬁ:%::::zndﬂoﬂ.
v" Visualization and Decision Making &k
v Data privacy, security, ethics, evaluation § ==

15 EXPECT EXCELLENCE pp”



PGx Findings Domain: SAS Programmer’s challenge

v' A genetic variation data - Random character strings (AT G (U) C)
Holds some hidden meaning that need to be decoded again by some
complex algorithm which a programmer has to implement.

v PGx domain needs very specific programming to derive certain
variables from the captured raw data in order to make them data
structure complaint.

v' Developing macros to automate standardized algorithms across the
domains and major operations effective to handle complex strings
such as using regular expressions and string functions.

v Mapping codes - NCBI (National Center for Biotechnology
Information) and GenBank along with medical dictionaries like
MeddRA and WHODRUG.

v' P-Value, fold-change, ratio, genetic change, amino-acid change, etc.

v Significantly different from the current available findings module
Lab data, Vital Signs, Pharmacokinetic data, etc.;

16 EXCELLENCE PP



Standards:

. C D I SC Strength Through Collaboration Stay Informed

About - Standards - Partnerships - Resources - News ~ Education - Events - Membership -

HOME STAMDARDS FOUMNMDATIOMAL PHARMACOGEMNCOMICS/GEMETICS (PGX)

Pharmacogenomics/Genetics (PGXx)

Study Data Tabulation Model Implementation Guide (SDTMIG)
-Pharmacogenomics/Genetics (PGx) v1.0

1.0 Release Date: 1 Jun 2015

i

Version 1.0 of SDTMIG-PGx (Prowvisional) describes standards to guide the organization, structure and format of gene-related
tabulation dactascws suvnnueu as pan e of a product application, such as a new genetic test, to a regulatory agency. SDTMIG-PGx
w1.0 supports the structured capture and reporting of genetic changes associated with diseases or other conditions, called
genetic biomarkers, from patients and of the microorganisms that comprise patients™ microbiomes. It contains information

on biospecimen handling for isolation of genetic material and many examples of genetic variation, genotyping and gene
expression data formatted using SDTM.

SDTMIG-PGx vw1.0 has been released for provisional use, since it introduces new variables and constructs added to SDTM w1.5,
and to allow operational testing and evaluation of this standard by the CDISC user comimunity.

File Size
SDTMIG-PGx w1.0 2.32 MB
B SDTMIG-PGx vl Public Review Comments T3.5 KB
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Study Data Tabulation Model
Implementation Guide:
Pharmacogenomics/Genetics
Version 1.0 (Provisional)
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Study Data Tabulation Model

Implementation Guide:
Pharmacogenomics/Genetics

Version 1.0 (Provisional)

Prepared by the
CDISC PGx Team

Dotes to Resders
¢ This the providens! version 1.0 of de mplenenation gulde for PRarmacegenomics and
Panmaeogeneics. It is imended to commespond v version 1.5 of e COISC Svady Dat Tabulaion
Muadel

® Hapese SITM v13 has oot yet beer publisked, this dooument remains o peovisional release ooly.

Riviston History

Verin




Strategy for Implementing SDTM Standards on PGx Datasets

v" What data should be used to create SDTM PGx datasets?
v" How to track the transformations of PGx data?
v' How to create SDTM PGx datasets?

v" When should the generation of SDTM PGx datasets occur during the
clinical trial process?

» CAN PGX DATA FIT INTO EDC?
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Classification of SDTMIG-PGx Domains

BE PF PB
Biospecimen Pharmacogenomics Pharmacogenomics
Events Findings Biomarker
PG
BS sB
Biospecimen PGx Methods Subject
Findi s e Biomarker
ng Information
RELSPEC
Related
Specimens

From Study Data Tabulation Model Implementation Guide: Pharmacogenomics/Genetics VYersion 1.0

Data category and domain class for PGx datasets

Class General Observation Class = e
pecial-Purpose
SR Event Finding
Data about biospecimens BE BS RELSPEC
Data about genetic observations PF, PG
Data that define a genetic biomarker or PB. SB

assign it to a subject
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Classification of SDTMIG-PGx Domains (Contd..)

¥ Biospecimen Events(BE)

The Biospecimen Events domain is used to capture information about actions
taken that affect a specimen or alter its status.

¥ Biospecimen Findings(BS)

The Biospecimen Findings domain contains the details regarding the
characteristics of biospecimens and extracted samples (e.g., RNA, DNA) such
as specimen volume, quantity of extracted sample, specimen condition and the
integrity of the DNA or RNA samples.

M RELSPEC Dataset(RELSPEC)

The Related Specimens dataset holds the hierarchy of specimen relationships.
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Classification of SDTMIG-PGX Domains (Contd..)

MM Pharmacogenomics/Genetics Findings(PF)

The Pharmacogenomics/Genetics Findings domain contains the results of
genetic variation and gene expression tests. For genetic variation tests, the
results may include portions of the genetic sequence and comparisons with
reference gene seguences.

M Pharmacogenomics/Genetics Methods and
Supporting Information(PG)

The Pharmacogenomics/Genetics Methods and Supporting Information domain
contains additional data that may affect interpretation of PF data, such as
setup processes, test or sequencing parameters, and QC observations.

M Pharmacogenomics/Genetics Biomarker (PB)

The Pharmacogenomics/Genetics Biomarker domain documents known
associations between observed variations and medical conclusions (e.g.,
disease diagnosis, resistance of a virus to a particular drug).

M Subject Biomarker (SB)

The Subject Biomarker domain holds data about any genetic biomarkers (as
defined in PB) that a subject may have.
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Data Level Metadata of SDTMIG-PGx Domains
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Dataset | Description Class Structure Purpose | Keys* Location
PB Pharmacogenomics/ Special One record per Tabulation | STUDYID, PBMRKRID, | pb.xpt
Genetics Biomarker Purpose biomarker used in the PBMRKR
Domains | study
SB Subject Biomarker Special One record per subject | Tabulation | STUDYID, USUBIJID, sb.xpt
Purpose per observed biomarker SBMRKRID
Domains | in the study
BE Biospecimen Events Events One record per instance | Tabulation | STUDYID, USUBJID, | be.xpt
per biospecimen event BEREFID, BETERM,
per biospecimen BESDTC
identifier per subject
BS Biospecimen Findings | Findings | One record per Tabulation | STUDYID, USUBJID, bs.xpt
measurement per BSREFID, BSTESTCD
biospecimen identifier
per subject
PF Pharmacogenomics/ Findings |One record per finding | Tabulation | STUDYID, USUBIJID, pfxpt
Genetics Findings per observation per PFREFID, PFTESTCD,
biospecimen per subject PFGENRI, PFSTRESC
PG Pharmacogenomics/ Findings |One record per Tabulation | STUDYID, USUBIJID, pg.xpt
Genetics Methods and observation per PGREFID, PGTESTCD,
Supporting Information biospecimen per run PGGENRI, PGNSPCES,
per subject PGNSTRN, PGDTC
RELSPEC |Related Specimens Special- One record per Tabulation | STUDYID, USUBJID, |relspec.xpt
Purpose specimen identifier per REFID
Datasets subject
From Study Data Tabulation Model Implementation
Guide: Pharmacogenomics/Genetics Version 1.0
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