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History of Pharmacogenomics

> Pharmacogenomics: pharmaco + genomics, combining
of pharmacology and genomics

>First recognized by Pythagoras around 510 BC,

‘/fava bean ingestion with hemolytic anemia and oxidative stress,
v G6PD deficiency, favism in 1950s
» Archibald Garrod’s 1902,

‘/alkaptonuria,

‘/importance of enzymes in detoxification of foreign substances, “inborn errors of metabolism”

> The term "pharmacogenetics" was coined by Friedrich Vogel in 1959,



https://en.wikipedia.org/wiki/Genomics
https://en.wikipedia.org/wiki/Pharmacology
https://en.wikipedia.org/wiki/Genomics

Pharmacogenomics (PGx)

»Pharmacogenomics: how genes (genetic variations)
affect a person's response to drugs

»The impact of genetic variation Influence on drug response:

® Pharmacokinetic (Drug absorption, distribution, metabolism,
and elimination),

® Pharmacodynamic (Drug Target, signaling, response), and/or

® Immunogenic endpoints
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Pharmacogenomics and drug response in

individuals with different genotypes.



https://en.wikipedia.org/wiki/Pharmacokinetics
https://en.wikipedia.org/wiki/Absorption_(pharmacokinetics)
https://en.wikipedia.org/wiki/Distribution_(pharmacology)
https://en.wikipedia.org/wiki/Metabolism
https://en.wikipedia.org/wiki/Clearance_(medicine)
https://en.wikipedia.org/wiki/Pharmacodynamics
https://en.wikipedia.org/wiki/Immunogenicity

Pharmacogenetics vs
Pharmacogenomics

> Pharmacogenetics: genetic causes of individual variations in drug response, limited

to monogenic phenotypes (single gene-drug interactions).

» Pharmacogenomics: simultaneous impact of multiple mutations may determine the

patient's response to drug therapy.
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Aims of PGx :;‘s:‘;’

>Pharmacogenomics aims to:

v'Develop rational means to optimize drug therapy, according to patients' genotype

v’ Achieve maximum efficiency with minimal adverse effects and reduce drug toxicities
v Deviate from "one-dose-fits-all"

v Eliminate trial-and-error in prescribing,

v Provide an explanation for the failure of past treatments

» Promise of precision medicine and personalized medicine, drugs are optimized for each individual

> To provide pharmacogenomic recommendations for a given drug, two possible types can be used:

vsingle gene genotyping, or whole exome or genome sequencing.


https://en.wikipedia.org/wiki/Pharmacotherapy
https://en.wikipedia.org/wiki/Genotype
https://en.wikipedia.org/wiki/Adverse_effect_(medicine)
https://en.wikipedia.org/wiki/Precision_medicine
https://en.wikipedia.org/wiki/Personalized_medicine
https://en.wikipedia.org/wiki/Genotyping
https://en.wikipedia.org/wiki/Exome
https://en.wikipedia.org/wiki/Genome
https://en.wikipedia.org/wiki/Sequencing

Applications of PGx

> Improve drug safety, and reduce adverse drug reactions

> Treatments patients based on unique genetic background

> Identifying optimal dosing

Tumor, biology
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> Reduce the occurrence of polypharmacy (simultaneous use of multiple medicines)

> Improve drug discovery

§ Germline

Mutations

> Reduce medication costs

> Pharmacogenomics may be applied to several areas of medicine, including pain

management, cardiology, oncology, and psychiatry, etc.

> forensic pathology, in which pharmacogenomics can be used to determine the cause of death in drug-

related deaths where no findings emerge using autopsy.


https://en.wikipedia.org/wiki/Polypharmacy
https://en.wikipedia.org/wiki/Pain_management
https://en.wikipedia.org/wiki/Pain_management
https://en.wikipedia.org/wiki/Cardiology
https://en.wikipedia.org/wiki/Oncology
https://en.wikipedia.org/wiki/Psychiatry
https://en.wikipedia.org/wiki/Forensic_pathology
https://en.wikipedia.org/wiki/Autopsy
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Applications of PGx

Predicting drug dose
Warfarin: CYP2C9/VKORC1

|

Improving efficacy
Tamoxifen: CYP2D6
Sulfonylurea: HNF1A

Predicting the
activation of
pro-drugs
Clopidogrel: CYP2C19
Codeine: CYP2D6

Thiopurines: TPMT
A
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Developing targeted
drugs for cancer therapy

Vemurafenib: BRAF
Crizotinib: ALK

l

Preventing adverse
drug reactions

Abacavir: HLA-8*57:01
Simvastatin: SLCO1B1

Enabling drug
discovery/development
Alirocumab: PCSK9
Ivacaftor: CTFR
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» A network analysis detailing
common psychotropic drugs
with their associated
pharmacogenes.

» CYP2D6 and CYP2C19 are

common metabolic
pathways for a range of
antidepressants and

antipsychotics.

» The drug-gene interaction
between HLA-B and
Phenytoin/Carbamazepine,
a well-documented
pharmacogenetic
interaction.




Examples of drugs with alterations in efficacy due to variation in specific genes .

Drug Indication Gene Efficacy trait Clinical action®
Clopidogrel Primary percutaneous CYP2C19 Risk of major adverse cardiovascular Use other anti-platelet agents in
coronary intervention, transient events'® and cerebral ischaemic CYP2C19 PMs
ischaemic attacks and strokes events®
Codeine Pain relief CYP2D6 Analgesic effect® Use other analgesic agents in CYP2D6
PMs
Eculizumab Paroxysmal nocturnal Ch Red blood cell haemolysis™ Consider alternative therapiesin
haemoglobinuria patients with C5 mutations
Lansoprazole, Gastric acid suppression CYP2C19 Ulcer healing, eradication Change dose according to metabolizer
omeprazole, of Helicobacter pylori™ status
pantoprazole
Metformin Type 2 diabetes mellitus ATM, SLC2A2 Improvement in HbA1¢'™21% Potential to change dose but unclear
Olaparib, niraparib, Cancers of the ovary, breast, BRCA1, BRCA2 Progression-free survival of the Use in patients with BRCA1/2- mutated
rucaparib pancreas or prostate different cancers™* cancers
Sulfonylurea Maturity-onset diabetes of the HNF1A Fasting plasma glucose reduction™ Change treatment from insulin to

young

low-dose sulfonylurea

Sulfonylurea

Meonatal diabetes

KCNJ11, ABCCS8

Diabetes control'®®

Change from insulin to high-dose
sulfonylurea

Tamoxifen Breast cancer CYP2D6 Breast cancer recurrence and Use alternative therapeutic
survival'®® approaches in CYP2D6 PMs
Voriconazole Fungalinfections CYP2C19 Resolution of fungal infection'™® Use alternative agent in URMs (lack

of efficacy) and in PM (because of
increased risk of toxicity)

Warfarin

Anticoagulation

CYPZCH, VKORC],
CYP4FZ

Maintenance dose and time in
therapeutic range for INR™

Alter dose based on genotype and
clinical factors

*alteration in efficacy due to variation in genes involved in either the pharmacokinetic or pharmacodynamic actions of the drug. ®The clinical actions suggested are based on the original
articles describing these efficacy traits andfor guidelines. INR, international normalized ratio; PM, poor metabolizer; URM, ultra-rapid metabolizer.



S\ (E 3 of PGx

> Several challenges exist that slow the uptake, implementation, and
standardization of pharmacogenomics. Some of the concerns include:

v Cost and Demonstrating the cost-effectiveness of PGx

v/ Limitation on how to apply the test into clinical practices and treatment;

v A general feeling of lack of availability of the test;

\/Education, and interpretation of the test and results;

\/Developing guidelines;

v/ Ethical, legal and social issues
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The First International Congress of
Pharmacogenomics

1Fo¥ olo LT VAP 25,4155 2 2,61

gt S 39 P ok oSS 6531y Ilw 2551 99 oot




290 Suid 19500 41 (Il Slad 415 ol 0 5 (5o y gm0
S3asTY

3955 9o sl slow

S5095 slet slew Y

65 slestow v

olast 30 sl slon”

31 slet etV

Cang) 3 988 sl slow Y

& stV

W Plwo ¥

5/1/2024 14




To the world
you may be just g o
a teacher but fo @

your students

you are a HERO!
Ok O

2

Il o,&‘/ Y ;L(/ ej‘j






	Slide 1
	Slide 2
	Slide 3: History of Pharmacogenomics
	Slide 4: Pharmacogenomics (PGx)
	Slide 5: Pharmacogenetics vs Pharmacogenomics
	Slide 6: Aims of PGx
	Slide 7: Applications of PGx 
	Slide 8: Applications of PGx 
	Slide 9
	Slide 10
	Slide 11: of PGx
	Slide 12
	Slide 13: The First International Congress of Pharmacogenomics
	Slide 14
	Slide 15
	Slide 16

