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CPIC genes and drugs

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



CPIC level definitions

https://cpicpgx.org/prioritization/#cpicLevels



Algorithm for CPIC gene/drug prioritization

https://cpicpgx.org/prioritization/#flowchart



1. New gene/drug brought up for consideration

For example, 

ABCB1/antidepressants

Is this gene the subject of a current CPIC guideline?

No
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ABCB1/antidepressants
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2. Have other groups already explored this gene?

Actionable in Dutch or other 
professional society guidelines?

Nominated by CPIC member or 
outside advocate like FDA labeling?

What is the PharmGKB annotation 
level?

Mentioned in professional society 
guidelines but not actionable?

No

Yes -
CPIC member

No

Level 3
(low evidence)

ABCB1/antidepressants



3. Evaluate alternatives

• Selective Serotonin Reuptake Inhibitors (SSRIs)
o Citalopram, escitalopram, fluoxetine, fluvoxamine, 

paroxetine, sertraline
• Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs)

o Duloxetine, desvenlafaxine, venlafaxine
• Tricyclic Antidepressants (TCAs)

o Amitriptyline, clomipramine, nortriptyline, imipramine
• Other agents

o Buproprion, mirtazapine, trazodone

ABCB1/antidepressants



4. Evaluate the evidence

PubMed Keywords: 
(ABCB1 or MDR1) and antidepressants

29 original articles, 3 meta-analyses



4. Evaluate the evidence



4. Evaluate the evidence

ABCB1 SNP Association Found No Association Found

rs2032583 5 2

rs2235015 3 3

rs2235040 3 1

rs1045642 9 10

rs1128503 3 6

rs2032582 4 9

Need further analysis: study quality, antidepressants included, clinical 
endpoints – efficacy vs. safety, etc.



5. Evaluate the degree of testing



A B C D

Actionable 
At least one change in 

prescribing is recommended 

Not Actionable 
No prescribing actions are 

recommended 

CPIC 
Level

6. Assign CPIC level to gene/drug pair



A
Genetic information should be used to change 
prescribing of affected drug.

B
Genetic information could be used to change 
prescribing of the affected drug because alternative 
therapies/dosing are extremely likely to be as effective 
and as safe as non-genetically based dosing.

CPIC levels A and B are actionable



C
There are published studies at varying levels of evidence, 
some with mechanistic rationale, but no prescribing 
actions are recommended because (a) dosing based on 
genetics makes no convincing difference or (b) 
alternatives are unclear, possibly less effective, more 
toxic, or otherwise impractical or (c) few published 
studies or mostly weak evidence and clinical actions are 
unclear. Clinical testing is common.

D
There are few published studies, clinical actions are 
unclear, little mechanistic basis, mostly weak evidence, 
or substantial conflicting data.  Clinical testing is rare. 

CPIC levels C and D are not actionable



Next steps for ABCB1/antidepressants

• Needs further investigation
o Closer look at evidence by experts
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