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Pharmacogenetics

• Pharmacogenetics is the study of how genes affect the way people
respond to drug therapy.

• The goal of pharmacogenetics is to individualize drug therapy to a
person's unique genetic makeup with greater efficacy and safety

• The environment, diet, age, lifestyle, and state of health can influence a
person's response to medicine.

• Pharmacogenetics is an established discipline that studies the genetic
basis of interindividual variability in the response to drug therapy
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Interindividual variability

Intraindividual variability
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…يجري التحميل

• With some drugs, pharmacogenetics allows the recognition of subgroups with different genetic
makeup that results in alterations in drug receptors and the pharmacodynamic response to drugs.

• Understanding the genetic and molecular differences in disease etiology and drug mechanism
produce insight on how a patient will respond to a given drug.

 

• For example, the monoclonal antibody Herceptin was designed to treat a subset of breast cancer
patients who overexpress the HER-2 (human epidermal growth factor receptor-2) gene. Patients
who lack HER-2 overexpression are considered to be nonresponders to Herceptin therapy.

 

• In the past, such differences would be apparent only after a trial-and-error period.

 

• This genetic knowledge improves our ability to select or design the proper drug for
individuals suffering from a disease with a varying range of molecular defects.
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Patient population with same disease
phenotype

Patients with normal response to drug
therapy

Patients with non-response to drug
therapy

Patients with drug toxicity

Genotyping

Toxic responders

Non-responders

Responders

People react differently to drugs

“One size does not fit all …”
I

2

3

2 m

-I
&

-

in po&



…يجري التحميل

Due to individual variation…
• 20-40% of patients benefit from an approved drug

• 70-80% of drug candidates fail in clinical trials

• Many approved drugs removed from the market due to adverse drug effects

 

• The use of DNA sequence information to measure and predict the reaction of
individuals to drugs.
• Personalized drugs
• Faster clinical trials
• Less drug side effects
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Genetic influences

• PK

• Drug metabolism Polymorphism in many cytochrome P-450 family enzymes (CYPs) and
others

• P-glycoprotein or other drug transporter (difference in genetic expression)

 

• Drug receptor (PD)

• Variation in receptor number, affinity, or response to drug

• Indirect drug response

• Inherited differences in coagulation may predispose women to deep vein thrombosis when
taking oral contraceptives

• Variations in SCNA receptor predisposes patients to drug induced arrhythmia
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Nongenetic influences

• Environmental (PK, PD, or disease prognosis)

• Cigarette smoking, enzyme induction

• Exposure to mutagenic agents and occupational or environmental hazards

• Geographic differences

• Climate (ultraviolet light on skin tumor)

• Diet (effect of diet, including grapefruit, and influence on GI enzymes and
drug absorption)

• Drinking water (dissolved minerals and effect on health)

• Nutrients or supplements
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Mixed covariates

• Gender, age, body weight/surface (PK/PD)

• Male, female

• Infant, young adult, or geriatric patient

 

• Pathophysiology (PK/PD)

• Renal, hepatic, cardiovascular, or other disease

 

• Drug-drug interactions (PK/PD)

• Metabolic, binding, or PD interactions
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