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Cancer – The basics

• Uncontrolled proliferation of cells
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Cancer – The basics
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Personalized Medicine

• Helps us to

– Understand person’s genetic makeup

– Identify effective prevention, screening and treatment strategies

– Find treatments that cause fewer side effects than the standard options
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Personalizing cancer treatment

• Every person in this world is unique and different, so are people’s cancers.

• Targeted Therapy : choosing treatment that targets the specific features of that 

cancer
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Personalizing cancer treatment

• Comparison of DNA between tumor and normal cell

• Tracking genetic profiles of patients’ tumors

• Pharmacogenomics

• Precision medicine approaches consider 

– proper medication doses to maximize efficacy and 

– minimize side effects, 

– interactions with other drugs patients may be taking, as well as 

– factors from the environment, such as diet and exposure to toxins.
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Precision medicine is not the future but present

• University of California, San Diego Health Sciences published in the June 6, 2016 

issue of JAMA Oncology. 

After reviewing 346 phase I clinical trials involving 13,203 patients, the authors found that in precision medicine treatment 

arms more than 30 percent of patients responded to treatment compared to 4.9 percent of patients enrolled in non-

personalized arms. Patients treated with precision medicine also benefited from longer progression-free survival with a 

median of 5.7 months before their disease worsened compared to 2.95 months for the others
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Pharmacogenomics – the science and the data

• Pharmacogenomics (PGx) is a branch of pharmacology 

• explains the relationship between genetic variations and drug response in 

patients by correlating gene expression or SNPs with a drug’s efficacy and 

toxicity 

• develop rational means to optimize drug therapy, with respect to the patients' 

genotype, to ensure maximum efficacy with minimal adverse effects. 

• promise the advent of "personalized medicine"; in which drugs and drug 

combinations are optimized for each individual's unique genetic makeup
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Pharmacogenomics – the science and the data

• Pharmacological tests are used to identify which patient will have toxicity from 

commonly used cancer drugs and identify which patient will not respond to 

commonly used cancer drug. 

• The tests most commonly include gene expression analysis using microarrays, 

which can be performed on specific tissues specimens collected from the 

patients. 

• Other tests may include SNP or any genetic polymorphism analysis, genotyping 

and a few more. 

• The data one would expect out of such PGx tests are mainly biospecimen and 

genetic (DNA, RNA) samples along with their date and time captures including 

clinical significance information
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PGx Data

• CDISC published the clinical data standard for genomics and biomarker data, 

Study Data Tabulation Model Implementation Guide: 

Pharmacogenomics/Genetics (SDTMIG-PGx) in May 2015.

• The development of these CDISC PGx domains was done in parallel with the 

work being done by the HL7 Clinical Genomics Work Group (CG), which was 

initiated jointly several years ago by CDISC and HL7

• Since PGx is a part of biomedical studies, the data collected within PGx study has 

many characteristics of biological data. Actually, the PGx data is multiple 

dimensional and highly complex. PGxIG1.0 is structured to accommodate these 

characteristics.
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Scope of SDTMIG-PGx

Biospecimen Collection and Handling

Quality data

Genetic Mutation

Genotyping

Gene Expression

Cytogenetics

Viral Genetics

Proteomics
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CDISC SDTMIG-PGx Domains and Datasets

From SDTMIG-PGx v1.0
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CDISC SDTMIG-PGx Domains and Datasets

From SDTMIG-PGx v1.0
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Pharmacogenomics/Genetics Findings domain
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• PF domain captures results for both 

genetic variation and gene expression 

• PFTESTCD and PFTEST generally 

identify the type of test performed by 

specifying the type of material assessed, 

such as nucleotides or amino acid, or the 

level of granularity, such as codon or 

allele 

• PFNSPCES and PFNSTRN –used to 

differentiate between subject and 

microbial records

• PFMETHOD lists techniques for the 

execution of genomics or genetic testing. 

• PFGENRI –portion of genome serving as 

locus for the test.
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An example for SDTM PF

• Below is a test that determines whether certain somatic variations are present in 

a tumor sample

• BEAMing* -involves transformation of a population of DNA molecules into a 

population of beads each coated with thousands of copies of identical sequences

• The results are a count of fluorescent                                                                      

magnetic particles representing                                                                                           

each genetic variation being tested.

*Dressman D. et al (2003) Proc Natl Acad Sci USA 100(15);8817-22 From SDTMIG-PGx v1.0

From PNAS.org
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Pharmacogenomics/Genetics Methods and Supporting Information

• PGx domain holds the methods,

algorithms and parameters used in the 

analysis

• PGTEST/PGTESTCD include Exons 

sequenced, exons length etc.

• PGNSPCES and PGNSTRN –used to 

differentiate between subject and 

microbial records

• PGGENRI will be used to collect the 

gene of interest in the results record

• PGMETHOD  contains the method of 

sequencing the genome
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Example for SDTM PG

• Below are test parameters and details for a qRT-PCR run performed to determine 

gene expression. 

From SDTMIG-PGx v1.0      
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Pharmacogenomics/Genetics Biomarker

• Special purpose domain that serves as a reference to associate observed genetic 

mutations with medical conclusions 

• This dataset employs a special structure and does not conform to any of the 

CDISC three observational classes of findings, events or interventions. 

• PBSTMT -medical conclusion associated with genetic biological marker.

• PBMRKR – individual variant/marker

From SDTMIG-PGx v1.0      



20© 2018 All rights reserved | Confidential | For Syneos Health™ use only

Example of EGFR gene

From SDTMIG-PGx v1.0      
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Challenges for SAS Programmer

• The PGx Findings domain stores key results such as intensity values (both raw 

and normalized), P-Value, fold-change, ratio, genetic change, amino-acid change, 

etc. Such data are significantly different from the currently available findings 

module (Lab data, Vital Signs, Pharmacokinetic data, etc.).

• CDISC plans to create vocabulary for CDISC TESTCD and TEST which will 

reside in the NCI EVS (National Cancer Institute’s Enterprise Vocabulary 

Services) and be a counterpart to the LOINC (Logical Observation Identifiers 

Names and Codes) codes.

• A genetic variation data could be anything from complex arrangements of strings 

that looks like random character strings (generally A T G (U) C in case of a 

DNA/RNA sequence information like a gene substring) to strings or number 

arranged in an ambiguous array which actually holds some hidden meaning that 

need to be decoded again by some complex algorithm which a programmer has 

to implement.
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Challenges for SAS Programmer

• Mapping codes likely will involve databases like NCBI and GenBank along with 

medical dictionaries like MeddRA and WHODRUG. 

• Unlike the other finding variables, which contains derived or assigned- text, 

numeric values and discrete values (Yes/No, 0/1, Male/Female), the variables in 

the PGx domain may not be necessarily simple and a programmer may need to 

think of rules and very specific programming to derive certain variables from the 

captured raw data in order to make them CDISC data structure complaint. 

• Programming may involve 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. 

• All these new kind of data collected in PGx domains brings new opportunities for 

more flexible SDTM and ADaM programming for CDISC
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What are we waiting for?

SDTMIG-PGx includes variables of SDTM v1.5 which has not yet officially 

published.

FDA still has not officially announced that sponsor should submit genomic data 

with SDTMIG-PGx
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Summary

• Since the completion of the Human Genome Project in 2003, there has been a 

significant rise in the use of Pharmacogenomic data for both research and clinical 

care. 

• The use of this new type of data can explain the relationship between genetic 

variations and drug response in patients, thereby adjusting therapies on a patient-

by-patient basis.

• Understanding SDTM PGx domains will help us map the crucial genomic data 

adequately and efficiently thereby standardizing the data.

• Precision medicine in oncology will play a major role in reducing the adverse 

events experienced by the patients. 

• Precision medicine is not the future but the present of Oncology clinical trials. 
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