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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.

DISCLAIMER
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Personalized Medicine:
 Termed as an Individualized medicine

 Broad to narrow approach

 Develop treatments which will pay a way to tailor treatments
for each of the patients and not the patient population on the
whole

 Patients are treated based on their genetic information
obtained

 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

 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:

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

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

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

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

 Determining the clinical impact of loss of function mutations

 Developing new disease classifications and relationships

 Empowering participants with data to improve health

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

• Directing targeted therapy and 
reducing trial and error prescribing

• Revealing additional targeted uses  
for medicines and drug candidates

• Increasing patient adherence to 
treatment

• Reducing high-risk invasive testing 
procedures and adverse drug    
reactions

• Helping to control the overall cost 
of health care
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Biopharmaceutical Companies are committed

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

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

 Biopharmaceutical researchers also predict a > 70% increase in
the number of personalized medicines in development over the
next five years
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Total global market for personalized medicine from 
2015 to 2022 

.
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Personalized Medicine: FDA - Then and Now 

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

 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.

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

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

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

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

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

 In late phase clinical trials, disease biomarkers or pharmacogenomics 
biomarkers help provide better understanding of inter-patient variability 
in response.



13

Application of Biomarkers in Clinical Trials:
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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
interventions.

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

 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:
 Data integration and Interactive machine learning

 Data structure and standardization

 Storage Capacity

 Processing Speed

 Diversity in Data

 Worth in Data

 Associated Data

 Volatility

 Real time analytics

 Accuracy/Reliability/Genuineness

 Visualization and Decision Making

 Data privacy, security, ethics, evaluation



16

PGx Findings Domain: SAS Programmer’s challenge

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

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

 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.

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

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

 Significantly different from the current available findings module
Lab data, Vital Signs, Pharmacokinetic data, etc.;
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Standards:
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Strategy for Implementing SDTM Standards on PGX Datasets

 What data should be used to create SDTM PGx datasets?

 How to track the transformations of PGx data?

 How to create SDTM PGx datasets?

 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

Data category and domain class for PGx datasets
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Classification of SDTMIG-PGX Domains (Contd..)
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Classification of SDTMIG-PGX Domains (Contd..)  
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Data Level Metadata of SDTMIG-PGX Domains
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+ http://www.personalizedmedicinecoalition.org/Userfiles/PMC-
Corporate/file/The-Personalized-Medicine-Report1.pdf

+ https://academic.oup.com/jamia/article/20/2/388/2909233#
86475255

+ http://www.ijbh.org/ijbh2015-1.pdf#page=43
+ https://www.pharmasug.org/proceedings/2017/DS/PharmaSU

G-2017-DS05.pdf
+ https://www.pharmasug.org/proceedings/2016/DS/PharmaSU

G-2016-DS15.pdf
+ http://www.phusewiki.org/docs/2015_Tokyo_December-

SDE/Presentations/Dont%20be%20afraid%20to%20touch%2
0the%20PGx%20standard.pdf

+ https://www.cdisc.org/
+ https://www.fda.gov/
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Personalized medicine: Building a bridge to the future
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