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• The Pharmacogenomics Knowledgebase 
(PharmGKB) www.pharmgkb.org

• Collect, curate and disseminate knowledge about 
the impact of human genetic variation on drug 
response.

• Active collaborator in pharmacogenomics

Introduction to PharmGKB

http://www.pharmgkb.org/


PharmGKB curation

Variant Annotation - Single sentence recording a single finding 
from a single paper.
Clinical Annotation – Summaries of all curated information on 
a variant-drug pair.

https://www.pharmgkb.org/literature/15065017
https://www.pharmgkb.org/clinicalAnnotation/1183689079


• Started providing clinical annotations in 2010

• PharmGKB curators assign a Level of Evidence to 
represent the strength of the evidence base

• New evidence is added as it is curated into 
PharmGKB

• One of the most popular features on PharmGKB
• Part of CPIC’s considerations when assigning CPIC 

levels to gene-drug pairs

PharmGKB clinical annotations









24,535 variant annotations 4,723 clinical annotations

How can we maintain consistency in assigning level of evidence 
(LOE) to clinical annotations between curators and over time?

Automate it!



Annotation Scoring System



Process which assigns points to certain attributes of a 
variant annotation.

(Step 1 + Step 2 + Step 3 + Step 4) * (Step 5A * Step 5B)

Variant Annotation Scoring Algorithm

Step 1 – Phenotype category

Step 2 – p-value

Step 3 – Cohort size

Step 4 – Effect size

Step 5A – Study type

Step 5B – Association and significance



Scoring of variant annotations is not a judgement of 
study quality.

It is a metric used by PharmGKB curators when comparing 
variant annotations against each other as part of the process 

of creating and updating clinical annotations.



Variant Annotation Anatomy



Step 1 – Phenotype category

Studies of clinical outcomes (dosage, efficacy, toxicity) score higher 
than PK or PD studies



Step 2 – p-value
Lowest, most significant p-value is used for scoring here and in subsequent 
steps. Lower p-values are given higher scores.

Algorithm can check whether GWAS results show genome-wide significance 



Step 3 – Cohort size

Larger cohort sizes increase study power and reduce Type II errors, so 
are given a higher score.

Study parameters identified in Step 2 are used again here.



Step 4 – Effect size
Points are awarded to variant annotations with a set of study 
parameters which meets all the following criteria:

• Reports a OR/HR/RR ≥2 or ≤0.5
• The confidence interval does not cross 1
• Has an associated p-value ≤0.05



Step 5A – Study type

Variant annotations from in vitro studies and 
meta-analyses are given a reduced score.



Step 5A – Study type

Variant annotations from studies which only report on phenotype 
groups and don’t give information about specific diplotypes found 
in the study cohort are also given a reduced score.



Step 5B – Association and significance

Variant annotations reporting a significant association between a variant-drug 
pair are given a positive score.



Step 5B – Association and significance

Variant annotations reporting no association between a variant-drug pair are 
given a negative score.



Step 5B – Association and significance

Variant annotations reporting a non-significant association or where the 
authors don’t provide any information about the significance are generally 
scored 0* and don’t contribute to the total clinical annotation score.

* Exception for variant annotations reporting a small (<50) cohort size.



All relevant variant annotations are 
added to a clinical annotation, 

regardless of score.



Annotation Scoring System



Annotations on the following types of guidelines and 
drug labels can be added as supporting evidence:

• a CPIC guideline with recommendations for the gene, 
drug and phenotype that the clinical annotation is 
written on.

• a DPWG guideline that provides recommendations 
for a specific allele or genotype for the gene and 
drug that the clinical annotation is written on.

• an FDA drug label with a Prescribing Info tag and 
recommendations for a specific allele or genotype
for the gene and drug that the clinical annotation is 
written on.

Clinical guideline annotation & drug label 
annotation scoring



Annotation Scoring System



Score of all attached annotations (variant, clinical guideline 
and/or drug label) are summed to give the clinical annotation 
score.

Curators make final adjustments to the score by marking 
variant annotations which are conflicting.



Level of Evidence Standard scoring range Rare variant scoring range

1A ≥80 and supported by 
guideline/drug label

≥80 and supported by 
guideline/drug label

1B 25-79.9375 10-79.9375

2A 8-24.9375 and variant in 
a Tier 1 VIP

3-9.9375 and variant in
a Tier 1 VIP

2B 8-24.9375 3-9.9375

3 0-7.9375 0-2.9375

4 < 0 < 0

Clinical annotation score is used to automatically set a Level of 
Evidence.





If the curation team feels that the calculated level of evidence 
isn’t representative of the evidence base, the level can be 
manually overridden.





All clinical annotations moving into or out of levels 1 and 
2 are independently reviewed by a second curator 



• Developed a scoring system to automate and 
standardize assigning Level of Evidence to clinical 
annotations.

• Assigning Levels of Evidence is now more consistent, 
reproducible and transparent to users.

• Scoring only used to assign of Levels of Evidence. Not 
used anywhere else on PharmGKB or by any other 
group.

• Score not used to rank or order CAs within a given LOE.

Summary



Thanks to Dr. Andrea Gaedigk and Dr. Houda Hachad for valuable feedback
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