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LATEST DEVELOPMENTS 

IN 

� Pharmaco vigilance

� Drug Safety

� Risk Management



� RECENT TRENDS IN CLINICAL TRIAL
INCLUDING PHARMACOGENOMICS
APPROACHES FOR DRUG DEVELOPMENT
AND RATIONAL THERAPY

(DRUG SAFETY)
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DRUG DEVELOPMENT 
PROCESS 

� Pre clinical study : In Animals IND

� Clinical study :  In Human Beings

Phase I (Safety)
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Phase I (Safety)

Phase II (Efficacy and safety)

Phase III (Confirmatory)

………. Marketing approval

(controlled study)

Phase IV In Population 

(Uncontrolled)  



�Rare adverse drug reaction

�Chronic toxicity

�Use in special groups 
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(Pregnant women,  Children, 

Elderly) 

�Drug interaction 

Will be detected. 



PHARACO VIGILANCE 

� Post marketing tool

� Process of 

• Monitoring medicines used in every day 
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practice to identify unrecognised adverse 

effects 

• Assessing risks and benefits

• Providing information's to users for safe and 

effective use 



Pharmaco epidemiology safety 

study 

� Observational study designed
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� to assess the risk associated with drug

exposure

international society for pharmaco



ADVERSE DRUG REACTIONS

Dose Dependent

types A, C & E

� Augumented:

Predictable, known    
pharmacology (A)

Chronic: 

Dose independent 

types B, D & F

Bizarre: 

� Unpredictable/ Idio syncratic 
reaction, immune reaction 
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pharmacology (A)

Delayed 

� Carcinogenicity/ Terato
genicity, occur after several 
years (D)

� Chronic: 

Long Time Therapy 
(C)� End of use: 

Due to stopping of Drug (E)

reaction, immune reaction 
(Anaphylaxis), toxicity from 
reactive metabolite, unknown 
pharmacology (B)

Failure 

• Unexpected failure of treatment 
(F)



GENOME:

� Complete set of genes (A basic

functional unit located on chromosome

made up of DNA which control cell
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made up of DNA which control cell

function and reproduction) in the

chromosomes which give instruction

for growth, development and function.

� Human Genome consists of 3.2 billion 

base pairs in 24 chromosomes.



DRUG TARGET AND PHARMACOGENOMICS:

� In drug discovery: potential target for drugs
identified which may be

A. Enzyme in pathway

B. Receptor
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C. Transporter

D. Protein in signal transduction

(transfer of genetic material)

E. Protein production in pathological condition

(structural and functional changes because of
diseases)



AFTER HUMAN GENOMES ARE 
SEQUENCED

� No of drug targets: ͠͠͠ 8000

� (2329 for antibodies and 794 for drug proteins)

� Based on ligand binding studty,399 molecular targets
belonging to 130 protein families identified
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belonging to 130 protein families identified

� Targets show wide variations (polymorphism) so
different activity

� It leads to inconsistent clinical result

� In most cases, variation in drug response is due to
more than one gene mutation. This can provide new
targets to evaluvate



..
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GENETIC FACTORS AND DRUG 

EFFECTS:

Variation in genetic coding result in polymorphism 

of

a)Metabolizing enzyme

b)Receptors
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b)Receptors

c)Tronsportors

d)Combination of Alleles (One or more Variations 

of genes in chromosomes)

� which affect drug response

� Eg: CYP2C9 is a metabolizing enzyme

� (GENE is CYP2C9& alleles are +2 and +3 



Normal, +2 and +3 has 12% and 8% activity of enzyme

Eg for (b):

� Beta-2 adrenargic receptor shows polymorphism

One polymorph show decreased receptor activity than 
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One polymorph show decreased receptor activity than 

another which shows increased activity to salbutamol 

in asthma 

� Eg for (c) Serotonin transporter gene has two forms

� Short form (ss)

� Long form (ll)



Short form show decreased activity with 

citalopram in children with depression 
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� Eg for (d): 5 HTTLPR-s allele with 

CYP2C9*3 allele has massive depressive 

disorder.



� These genetic variation can cause toxicity or

failure in clinical trial

� Therefore patients are to be grouped by

genotyping methods
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genotyping methods

� Amplifluor

� TaqMan methods

� Haplotype mapping more than

one genetic variation in chromosomes are studied

to find out genetic basis of diseases



Cont…

CLINICALLY relevant effects are 
documented in metabolism

Eg: Cytochrome P450 family (CYP) 
polymorphism.
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polymorphism.

CYP2D6 and CYP2C19 are valid 
biomarkers. FDA APPROVED 

Roche’s Ampliclip to measure 
polymorphism of two enzymes.
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GENETIC BIOMARKERS:

BIOMARKER: 

� It is a characteristic measured, evaluated as an indicator 

of biological process, pathogenic process or 

pharmacological response to a therapeutic intervention
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pharmacological response to a therapeutic intervention

� Eg: Blood pressure, blood cholesterol level (linked with 

disease like heart attack)

GENETIC BIOMARKERS:

� It related to drug response

� Eg. (a)CYP enzymes, (b) certain genes of Her-2 gene in 

somatic cancer cells



ICH DEFINITION:

PHARMACOGENETICS:

� Influence of variation in DNA sequence 

on drug response (subset of pharma -
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on drug response (subset of pharma -

cogenomics) 

� Use of generic techniques in the study 

of drug ADME,response and 

pharmacological action.



PHARMACOGENOMICS:

� Investigation of DNA and RNA

characteristics related to drug

ICH DEFINITION:
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characteristics related to drug

response.

� Whole genome application of

Pharmacogenetics.



� GENOTYPE: Is all or part of genetic make up of

organism. It is in DNA molecule and inherited.

eg: Amplifluor, TaqMan method

GENOTYPING Vs PHENOTYPING:
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eg: Amplifluor, TaqMan method

� PHENOTYPE: Is observable characteristic of

organism produced by the interaction of genotype

and the environment

� Biochemical and functional analycsis.



GENETIC TESTING: DONE TO PREDICT

� Suspected or Risk of developing diseases
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PHARMACOGENOMIC TESTING:

� It is used after the disease occurs

� Predict likely drug response



GENOTYPING METHODS: IDENTIFIES 

INDIVIDUAL DNA STRUCTURE 

� It is easy, small sample of peripheral blood or
buccal swab from patients less invasive

METHODS:

� Polymerase chain reaction (PCR)

Allele specific PCR
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� Allele specific PCR

� Fluorescent Dye based high throughput
techniques

� Mass spectrometry, gene chip technology

� TaqMan allele assay (High Throughout
Genotyping Method)



PHENOTYPE METHODS:

� Phenotype method:Observable characteristic
of cell or organism through biochemical or
functional analyses

� Drug are given to individuals
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� Drug are given to individuals

� Parent drug and metabolites are measured in
urine, blood and other tissues.

� Metabolic phenotyping is influenced by age,
nutrional, general health and concomitant
medication

� It is invasive and time consuming



PHARMACOGENOMIC AND 

CLINICAL TRIALS:

� With Invitro methods, if the drug is metabolized

by polymorphic enzyme, a decision can be made

about continuation of clinical study

� These will help in selecting patiends with normal
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� These will help in selecting patiends with normal

metabolizing enzymes; it will also help to prevent

adverse effect

� Pharmacogenetic principles can be used for

inclusion or exclusion criteria when metabolic

path way known in clinical trial



PHARMACOGENOMICS IN 
PHASE-I

� PHARMACOKINETIC STUDIES

Pharmacokinetic includes ADME

Pharmacokinetic(PK) of drug is 
influenced by: 
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influenced by: 

Intrinsic factor: Age, body weight, 
genetic make up etc

extrinsic factor: food interaction, 
tobacco, alcohol etc



Cont…

� Phase-I study to be done with genetically

preselected subjects.

� Genotyping is encouraged in phase-2 & 3 clinical

study(genetic subpopulations))

If significant differences occur between genetically
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� If significant differences occur between genetically

defined subpopulations, this will have

implications on different dose recommendation

and labeling.

� For phenotype / genotype, suitable warnings/

contraindications are appropriate in the label



..
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DRUG METABOLISING STUDIES:

� If “Invitro screening” show drug is metabolized by one

system, then invivo studies to be done with

genotype/phenotyped subjects in phase-I trail
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� Characterization of sub groups show different exposure

to the drug and show different safety profile. When

involvement of polymorphic genes has been verified

“invivo studies” of effects of polymorphs on

pharmacokinetics of drugs contribute to

safety/efficacy/adverse events



PHARMACOGENOMICS IN PHASE-2/3 EFFICACY 

AND SAFETY STUDIES:

� In phase-1 pharmacokinetic programmes, it is necessary to

investigate pharmacogenomic/pharmacokinetic relationship in

patients and link this data with safety/efficacy results

� Where genetic factors are known or suspected, it is necessary to

collect pharmacogenomic data in phase2/3 patient study.
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collect pharmacogenomic data in phase2/3 patient study.

� For selection, type of disease, level of genetic involvement in

primary/secondary pharmacodynamics, availability of validated

biomarkers, pharmacogenomic data also used

� Cancer cells has genetic defects. The genetic difference and

pharmacogenomics are used in clinical development

� Primary = responder / non responder

� secondary= patient at the risk of adverse reaction
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31



32



METABOLISING ENZYME GIVE 

RISE TO FOUR PHENOTYPES
33

Allele: One or more variation of gene in chromosomes
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PREDICTION OF EFFICACY 

OF DRUG

� Drugs designed with pharmacogenomic support 
have predetermind efficacy 
eg:Trastuzumab,monoclonal antibody against 
metastatic breast cancer.
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� It is effective only in women so genetic over 
expression of HER- 2 protein (It is called genetic 
stratification)

Clinical study those                 For therapy identify 
women       

and give the drug
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DRUG  DOSE  SELECTION

�Conventional method: Select a 

dose by trial and error

Pharmacogenetic method: It 
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Pharmacogenetic method: It 

replaces conventional.

Dose decided by 

Pharmacogenetic status of 

patients. Eg: Oral 

anticoagulants Cancer 



PHARMACOGENETICS WILL IDENTIFY 

TARGET POPULATION FOR THERAPY:

� Polymorphism in appolipoprotein, (APOE),

Cholesteryl ester transfer protein (CETP),

Stromelysin-1 and Beta-fibrinogen occur
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Stromelysin-1 and Beta-fibrinogen occur

during progression of atherosclerosis and

cardio vascular events. (biomarkers).

� People with the above polymorphism get

maximum effect from NMG-CoA inhibitors

than people without that.



PHARMACOGENOMIC DATA IN LABELLING:

� Gives direction in identifying patients require dose

adjustments for efficacy or prevent adverse effect

(individualised medicine)

� US FDA approved pharmacogenetic labeling for

warfarin and irinotecan for safety limitation
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warfarin and irinotecan for safety limitation

LIMITATIONS

Genotype identification facility

� Industry to develop methods of pharmacogenetic testing



Cont…

� Ethnic diversity need

� Cost of testing is high

� Educating doctors
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Educating doctors

� Biomarker estimation to be 
scientific 

� US FDA has made mandatory 
submission for certain category 
others voluntary 
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