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PHARMACOGENOMICS

• Pharmacogenomics is the study of how genes affect a person’s response to drugs

Pharmacology Genomics

Effective, safe 
medications that can be 
prescribed based on a 

person’s genetic makeup



PRECISION 
MEDICINE

• Statistics demonstrate that over 4 billion prescriptions are
issued each year in the US, however, only around 50% of
them show the expected therapeutic efficacy. In the US
alone, the direct and indirect cost of chronic pain
management can range from $560 to 635 billion annually

To predict



Pharmacogenetic test

• Drug

• Genomics

• Lifestyle

• Epigenomics

• Microbiome

• Sex, age, BMI



METABOLIC 
PATHWAYS
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• One barrier to implementation of pharmacogenetic testing in the clinic is the difficulty

in translating genetic laboratory test results into actionable prescribing decisions for

affected drugs.

• peer-reviewed, evidence-based, updatable, and detailed gene/drug clinical practice

guidelines



CPIC GUIDELINES
A = 118
A + B = 167



https://www.fda.gov/drugs/science-and-research-drugs/table-pharmacogenomic-biomarkers-drug-labeling

https://www.fda.gov/drugs/science-and-research-drugs/table-pharmacogenomic-biomarkers-drug-labeling


PHARMACOGENOMIC PANEL



REAL TIME PCR
melting curve analysis

• HLA alleles

• Carrier  / non-carrier

• Multiplex

• HRM systems





ABACAVIR; HLA-B*57:01 
used in conjunction with other antiretrovirals in the treatment of HIV infection



REAL TIME PCR
TaqMan probes

• Homozygote / heterozygote / wild type

• Single nucleotide variant

• Primer annealing + elongation in the same step





Heterozygotes

Homozygotes
Wild-type

Homozygotes



TACROLIMUS; CYP3A5

https://www.pharmgkb.org/pathway/PA165985892



TACROLIMUS; CYP3A5



Alexandra L Degraeve et al. (2020) Predictors of tacrolimus pharmacokinetic variability: current evidences and future perspectives, Expert Opinion on Drug

Metabolism & Toxicology, 16:9, 769-782, DOI: 10.1080/17425255.2020.1803277
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TACROLIMUS; CYP3A5

Passey C, Birnbaum AK, Brundage RC, Oetting WS, Israni AK, Jacobson PA. Dosing equation for tacrolimus using genetic variants and clinical factors. 

Br J Clin Pharmacol. 2011 Dec;72(6):948-57.

https://doi.org/10.1080/17425255.2020.1803277


TACROLIMUS; CYP3A4



Being a carrier of the c.2155T> C variant of the KIF6

gene negatively impacts patient responses to 

simvastatin, atorvastatin or rosuvastatin

ABCA1, CYP2D6, and CETP genotyping could be 

used to help predict which statin and dosage is 

appropriate in order to improve personalized medicin

Statin-associated musculoskeletal 
symptoms; SLCO1B1

HMGCR c.1564-106A > G variant was associated 

with less statin efficacy to decrease cholesterol.

SLCO1B1, ABCG2, CYP2C9, HMGCR, CYP3A4/5, ABCB1, APOE, CETP, COQ2, LDLR, KIF6, LPA, HMGCR 



Statin-associated musculoskeletal 
symptoms; SLCO1B1

https://cpicpgx.org/genes-drugs/

• The Clinical Pharmacogenetics Implementation Consortium (CPIC) 
guideline for SLCO1B1, ABCG2, and CYP2C9 and statin-associated 
musculoskeletal symptoms (January 2022)

https://files.cpicpgx.org/data/guideline/publication/statins/2022/publication.pdf


PEG Interferon-α;IL28B (rs12979860 C>T)



PEG Interferon-α;IL28B (rs12979860 C>T)

2015  - 2017



TPMT -thiopurine methyltransferase

NUDT15 -nudix (nucleoside diphosphate linked moiety X)-type motif 15-

Thiopurine (Azathioprine, Mercaptopurine, Thioguanine)
metabolite levels

(https://www.pharmgkb.org/pathway/PA2040)



OTHER 
TECHNOLOGICAL 
SOLUTIONS

• Fragment analysis

• Multiplex TaqMan Assays

• Microarrays

• Next Generation Sequencing



ARRAYS



LUMINEX



Next Generation 
Sequencing IN CANCER 
PHARMACOGENOMICS



ARE ALL DOCTORS READY FOR PRECISION MEDICINE?

https://www.myogenes.com/author/emmanuel/

IN THE ERA OF BIG DATA…



From whole exome to the pharmacogenomic profile


