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仿單中的藥物基因體學生物標誌新
知
仿單中的藥物基因體學生物標誌新
知

▰ http://www.cde.org.tw/Content/Files/Knowledge/81a0e7d2-dda3-4cec-8856-86c422145e8e.pdf
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Clinical study design and quality of evidence 
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藥物基因檢測實際上到臨床應用可能遇到的問題

並非所有PGx的結果都能直接應用在臨床上，可
能影響的因素包含:
◦信度問題
◦檢測結果是否能準確預測與藥物相關的表現
◦效度問題(actionable)
◦臨床上是否可以真的接受，進而改變治療策略
及影響臨床結果



Medical Genetics Summaries

Medical Genetics Summaries is a growing collection of summaries 
which describe the impact that specific sequence variations have on 
health. The summaries review genetic variants that underlie inherited 
conditions, affect the risk of developing a disease in the future, or 
influence how an individual may respond to a specific drug. 
https://www.ncbi.nlm.nih.gov/pubmed/28520340
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Pharmacogenomics Knowledge Base (PharmGKB)

Knowledge resource that collects, curates and 
disseminates knowledge about the impact of human 
genetic variation on drug responses
Drug-gene pairs are assigned a level of evidence based on 
multiple criteria, including replication, statistical 
significance and study size – Level 1A/1B (highest) to 
Level 4 (lowest, preliminary)
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Clinical Pharmacogenetics
Implementation Consortium (CPIC)

Started as a shared project between PharmGKB and the Pharmacogenomics Research 
Network (PGRN) in 2009

To implementation of pharmacogenetic testing in the clinic is the difficulty in translating 
genetic laboratory test results into actionable prescribing decisions for affected drugs.
◦ Creating, curating, and posting freely available, peer-reviewed, evidence-based, 

updatable, and detailed gene/drug clinical practice guidelines
◦ Follow standardized formats, include systematic grading of evidence and clinical 

recommendations, use standardized terminology, are peer-reviewed, and are published 
in a leading journal
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Clinical Pharmacogenetics
Implementation Consortium (CPIC)

CPIC assigns CPIC levels to genes/drugs with 
◦(1) PharmGKB Clinical Annotation Levels of Evidence of 1A, 
1B, 2A and 2B 
◦(2) a PharmGKB PGx level for FDA-approved drug labels of 
“actionable pgx”, “genetic testing recommended”, or “genetic 
testing required”
◦(3) based on nomination to CPIC for consideration.
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Clinical Annotation Levels of Evidence
(Pharm GKB)
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PharmGKB PGx level for FDA-approved 
drug labels
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Level Definitions for CPIC Genes/Drugs
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Vo et al. Pharmacotherapy 2017; 37:1014-1022.

Over 35 Medications with CPIC Guidelines



Elements of CPIC Guidelines
Introduction
• Literature review process
• Gene(s):
– Background
– Genetic test interpretation
– Available genetic test options
– Incidental findings
– Other considerations
• Drug(s):
– Background
– Linking genetic variability to variability in
drug‐related phenotypes
– Dosage and/or therapeutic recommendations
– Recommendations for incidental findings
– Other considerations

• Potential benefits and risks for the patient
• Caveats: appropriate use and/or potential misuse
of genetic tests
• Disclaimer
• Assignment of likely phenotypes based on
genotypes
• Recommended prescribing of drug(s) by
phenotype
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Other Databases or evidence 
Dutch Pharmacogenetics Working Group (DPWG)

– https://www.pharmgkb.org/page/dpwg

 Professional society guidelines for certain gene‐drug pairs. Examples:

– Canadian Pharmacogenomics Network for Drug Safety (e.g., carbamazepine)

– Antiretroviral Guidelines (abacavir)

– American College of Rheumatology (allopurinol)

 Clinical Genome Resource (ClinGen)
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CPIC guideline example
CYP2D6 and codeine Therapy

https://www.youtube.com/watch?v=Rv0Rb7w1u2A
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CPIC guideline example
CYP2D6 and codeineTherapy
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CPIC guideline example
CYP2D6 and codeine Therapy



Prevalence of CYP2C9, 2C19, 2D6 genotyping
& Drug, drug, gene interactions 

19
How common are drug and gene interactions? Prevalence in a sample of 1143 patients with CYP2C9, CYP2C19 and CYP2D6 genotyping. Pharmacogenomics. 2014;15(5):655-65. doi:10.2217/pgs.14.6



Variant frequency differ from population to population 

ALL RIGHTS RESERVED 20

CYP2C19
allele

East Asian 
Allele 
Frequency

South/Central 
Asian Allele 
Frequency

Caucasian Allele frequency 
(European & North American)

African American 
Allele frequency

American
Allele 
frequency

*1 57.60 48.50 62.10 57.00 67/00

*2 29.30 33.10 14.60 18.30 13.10

*3 8.60 1.60 0.60 0.30 0.30

*4A 0.10 0.00 0.30 0.00 0.03

*5 0.00 0.00 0.00 0.00 0.00

*6 0.00 0.00 0.10 0.00 0.00

*7 0.00 0.00 0.00 0.00 0.00

*8 0.00 0.00 0.30 0.20 0.10

*9 0.00 0.00 1.10 0.10

*10 0.00 0.00 0.40 0.10

*12 0.00 0.00 0.20 0.00

*13 0.00 0.10 1.20 0.40

*14 0.00 0.00 0.00 0.00

*15 0.20 0.20 1.40 0.40

*17 1.60 21.30 20.10 16.30

*35 0.00 0.00 0.80 2.10

https://www.pharmg
kb.org/page/cyp2c19
RefMaterials



Different PGx testing has different coverage…
Take 2C19 as the example
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Gene PGX1 PGX2 PGX3 PGX4 PGX5

CYP2C19 *2,*3,*4,*4B,
*10,*17

*2,*3,*4,*4B,
*5,*6,*7,*8,*
9,*10,*17

*2,*3,*4,*5,*
7,*8,*17

*2,*3,*4,*6,*
8,*9,*17

*2,*3,*17

Which one is better? 



Is it necessary to conduct PGx RCTs?
• Compare genotype‐guided dosing/drug selection versus is 
still conventional for dosing/drug selection
• Prospective RCT in PGx are not common
• Expense, feasibility, rare adverse events among RCTs 
• It is still controversial to conduct prospective PGx RCTs to 
demonstrate clinical utility…
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Example of RCT for PGx Testing 

Conclusion:PGx-guided treatment 
resulted in significant improvement 
of MDD patient’s response at 12 
weeks, dependent on the number of 
previously failed medication trials, 
but not on sustained response during 
the study period. Burden of side 
effects was also significantly 
reduced.
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Pharmacogenomics trial design (I) 
Retrospective: for marker unknown, 
hypothesis generation, independent validation 

Prospective stratified (I): base on a prior 
hypothesis, enrichment, balance treatment 
assignment  
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But: 
Unbalanced group
Reduced power
Missing data

But: 
Need to a prior 
hypothesis of 
variant



Pharmacogenomics trial design (II) 
Prospective stratified (I): unknown 
intervention

Prospective clinical practice/intervention
: Good for clinical practice
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藥物基因檢測的實證與資訊平台練習
Pharmacogenomics Knowledge Base (PharmGKB)
https://www.pharmgkb.org/
Clinical Pharmacogenetics Implementation Consortium (CPIC)
https://cpicpgx.org/
FDA biomarker list 
https://www.fda.gov/Drugs/ScienceResearch/ucm572698.htm
PharmVar
www.pharmvar.org
dbSNP
https://www.ncbi.nlm.nih.gov/projects/SNP/
Genetic testing registry
https://www.ncbi.nlm.nih.gov/gtr
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請大家上去查Clopidogrel, Codeine等
Drugs@FDA (https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm) SANOFI AVENTIS

https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&ApplNo=0
20839

台灣仿單

Pharm GKB 

CPIC guideline 

FDA biomarker list 

Clopidogrel 之CYP2C19 *2/*2 的phenotype? 

適用哪一種病人族群
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