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CPIC membership

As of March 2023:
• 591 current members

• 437 academia_research
• 154 industry
• 443 institutions
• 49 countries

• 16 observers from FDA and NIH



CPIC members: Over 590



26 guidelines; 25 genes and > 90 drugs
• TPMT, NUDT15

• MP, TG, azathioprine

• CYP2D6
• Codeine, tramadol, hydrocodone, TCAs, 

tamoxifen, SSRIs, ondansetron, 
tropisetron, atomoxetine

• CYP2C19
• TCAs, clopidogrel, voriconazole, SSRIs, PPIs 

• VKORC1
• Warfarin

• CYP2C9
• Warfarin, phenytoin, NSAIDs, fluvastatin

• CYP4F2
• Warfarin

• CYP2C8
• NSAIDs

• HLA-B
• Allopurinol, CBZ, Oxcarbazepine, abacavir, 

phenytoin

• HLA-A
• CBZ

• CFTR
• Ivacaftor

• DPYD
• 5FU, capecitabine, tegafur

• G6PD
• 48 drugs

• UGT1A1
• Atazanavir

• SLCO1B1
• Simvastatin

• IFNL3 (IL28B)
• Interferon

• CYP3A5
• Tacrolimus

• CYP2B6
• Efavirenz, sertraline

cpicpgx.org/guidelines/

• RYR1, CACNA1S
• Inhaled anesthetics

• mtRNR1
• Aminoglycosides

• ABCG2
• Rosuvastatin

• OPRM1
• Opioids (CPIC level C-no recommendation)

• COMT
• Opioids (CPIC level C-no recommendation)

• HMGCR
• Statins (CPIC level C-no recommendation)

• SLC6A4
• SSRIs (CPIC level C-no recommendation)

• HTR2A
• SSRIs (CPIC level C-no recommendation)



CPIC guideline progress; prioritization based on 
member feedback
• G6PD + ~ 50 drugs

• Approach for evidence review developed, applied
• Published August 2022

• SSRI/SNRI
• Reviewed evidence for CYP2D6, CYP2C19, CYP2B6, SLC6A4 and HTR2A
• No recommendations for HTR2A and SLC6A4
• Expanded recommendations for CYP2C19 and citalopram, escitalopram, 

sertraline, CYP2D6 and fluvoxamine, paroxetine, venlafaxine, and vortioxetine 
and CYP2B6 and sertraline

• No recommendations for fluoxetine
• In review





CPIC guideline progress; prioritization based on 
member feedback
• CYP2D6/Beta-blockers

• Drafting manuscript
• Reviewed evidence for CYP2D6, ADRB1, ADRB2, GRK4, and GRK5

• CYP2B6/methadone
• Recommendation underway

• CYP3A5/tacrolimus
• Evidence review underway

• CYP2D6/antipsychotics
• First author call yesterday
• Evidence review underway

• NAT2/hydralazine
• Preliminary evidence review underway

• UGT1A1/irinotecan
• Preliminary evidence review underway (St. Jude resident)



Prioritization based on member feedback 2021

Member survey scheduled for April/May 2023 and will include questions regarding guidelines to update



Need to update

• CFTR/ivacaftor-2014
• CYP2C19/voriconazole-2016
• CYP2D6/ondansetron and tropisetron-2016
• CYP2D6-CYP2C19-TCAs-2016
• RYR1/anesthetic agents (will update based on ClinGen assignments)





Additional A/B drugs



FDA label but no/little published evidence

https://www.pharmgkb.org/labelAnnotation/PA166182738



FDA label but no/little published evidence

https://www.pharmgkb.org/labelAnnotation/PA166123487



https://cpicpgx.org/implementation/
66 large healthcare centers and hospitals
24 industry (labs, educational resources and other)

https://cpicpgx.org/implementation/


CPIC guidelines are highly cited and downloaded

• #2 cited article: Clinical Pharmacogenetics Implementation Consortium Guideline for CYP2D6, OPRM1, and 
COMT Genotypes and Select Opioid Therapy (61 cites in 2022)

• #4 cited article: Clinical Pharmacogenetics Implementation Consortium Guideline (CPIC) for CYP2C9 and 
Nonsteroidal Anti-Inflammatory Drugs (46 cites in 2022)

• #5 cited article: Clinical Pharmacogenetics Implementation Consortium (CPIC) Guideline forCYP2C19 and 
Proton Pump Inhibitor Dosing (40 cites in 2022)

• #2 most downloaded article: Clinical Pharmacogenetics Implementation Consortium Guideline for CYP2C19 
Genotype and Clopidogrel Therapy: 2022 Update (6,088 downloads)

• #4 The Clinical Pharmacogenetics Implementation Consortium Guideline for SLCO1B1, ABCG2, and CYP2C9 
genotypes and Statin‐Associated Musculoskeletal Symptoms (4,953 downloads)
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CPIC Citations



Guidelines
Page views on CPIC 

site (3/25/2021-
3/25/2022)

Fluoropyrimidines and DPYD 23562
Clopidogrel and CYP2C19 22813
Selective Serotonin Reuptake Inhibitors and CYP2D6 and CYP2C19 22514
Opioids and CYP2D6, OPRM1, and COMT 20020
Tricyclic Antidepressants and CYP2D6 and CYP2C19 14023
Thiopurines and TPMT and NUDT15 13123
Warfarin and CYP2C9 and VKORC1 12266
NSAIDs and CYP2C9 11754
Proton Pump Inhibitors and CYP2C19 9512
Simvastatin and SLCO1B1 8767
Phenytoin and CYP2C9 and HLA-B 6913
Carbamazepine and Oxcarbazepine and HLA-A and HLA-B 6568
Tacrolimus and CYP3A5 6369
Atomoxetine and CYP2D6 5655
Tamoxifen and CYP2D6 5580
Voriconazole and CYP2C19 5479
Abacavir and HLA-B 5243
Efavirenz and CYP2B6 5117
Allopurinol and HLA-B 5105
Atazanavir and UGT1A1 4738
Ondansetron and Tropisetron and CYP2D6 3536
Ivacaftor and CFTR 3523
Rasburicase and G6PD 3298
Potent Volatile Anesthetic Agents and Succinylcholine and RYR1 and 
CACNA1S 3091
Aminoglycosides and MT-RNR1 2808
Statins and SLCO1B1, ABCG2 and CYP2C9 2797*
PEG Interferon-Alpha-Based Regimens and IFNL3 1605











CPIC/PGRN in-person meeting

• 2 ½ days in Colorado
• Over 300 in attendance
• Over 80 posters





Informatics Working Group

• Meets now for meetings on a as needed basis
• Writing paper on how to utilize CPIC implementation resources
• Upcoming presentations:

• Adapting to a new EHR while expanding the pharmacogenomics informatics 
structure

• Cyrine Haidar, St. Jude Children’s Research Hospital
• March 27th 4pm ET

• Cerner implementation (title TBD)
• Emili Leary, Marshfield Clinic
• May 15th 4pm ET



CYP2D6 allele function

• Updated structural variants to agree with PharmVar nomenclature
• Added *140 to *163
• Added strength of evidence and updated summaries to all alleles
• Changed function assignment for *9, *32, *41, *52, *91, *109, *132



Revised AS and phenotype

Diplotype OLD 
AS/phenotype

Revised 
AS/phenotype
(*41 AS 0.25)

*1/*41 1.5/NM 1.25/NM

*41/*41 1/IM 0.5/IM

*41/no function 0.5/IM 0.25/IM



CPIC to a establish Gene Expert Panel for each 
DME/transporter gene
• As the number of guidelines and 

authors continues to grow, it is not 
logistically feasible to maintain 
author guideline work, 
engagement with variant function 
evaluation and reevaluation 

• A smaller dedicated group of 
individuals with gene expertise 
will be created and tasked with 
this responsibility: those 
requesting approval as 
comprehensive expert status

Gene Expert 
Panel 

Members

CPIC 
Guideline 
Authors

CPIC 
Members



CPIC to create documents/procedures to 
establish and support Gene Expert Panels 

Gene Expert 
Panel 

Selection 
Process

•Member Requirements
•Conflict of Interest 

assessment
•Steering Committee 

evaluation and selection 
process

Training 
materials

•Training documents
•Training set of variants
•Documentation of 

responsibilities and 
processes to monitor

SOP for 
Gene Expert 

Panel

•Variant Curation SOP
•Document templates
•Documentation and 

monitoring processes



Gene Expert Panel Members

Gene 
Expert 
Panel 

Expertise

MD or 
PharmD

Diagnostic 
laboratory 
expertise

Research 
expertise

• Each Gene Expert Panel will be a multidisciplinary and multi-institutional group 
consisting of three or more members who have expertise in at least one of the 
following areas with all areas of expertise represented in the panel

• Scientific expertise on gene function
• Diagnostic laboratory expertise
• Research expertise 

• Medical/Clinical professionals with relevant expertise
• Representatives from PharmVar, ClinGen, PharmGKB, specialty gene databases
• CPIC staff will be part of the Gene Expert Panel 

to support variant curation activities
• Each panel will have at least 3 or more academic or commercial institution and 

global participation

*Expertise is defined as relevant experience to the disease, gene, 
functional assays, and statistical analyses 



Overview of Gene Expert Panel Process



Reminders

• PGx testing survey research participation (deadline March 7th)-sent to CPIC 
members 2/27

• Please fill out attendance poll for every call you attend

• Send us any guidelines that are citing CPIC guidelines

• Email Kelly.caudle@stjude.org if you would like to be considered for the CYP3A5 
gene expert panel

mailto:Kelly.caudle@stjude.org


This work was funded by the National Institutes 
of Health (NIH) (R24GM115264 and 

U24HG010135) 

• And:

• CPIC authors

• CPIC members

• Andrea Gaedigk, Ph.D. (PharmVar)

• Other CPIC staff and collaborators: 
Rose Gammal, Pharm.D.; Sarah 
Morris, Pharm.D.; Katrin Sangkuhl, 
Ph.D.; Li Gong, Ph.D.; Rachel 
Huddart, Ph.D.;  Ryan Whaley

Thank you!!!
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