
Proposed Protocol: Use of HL7 CDS Hooks for Pharmacogenetics (PGx) 

Implementation and Evaluation of a Standards-Based PGx Intervention. In their 2020 Nature paper 
outlining the NHGRI’s vision for the future, Green et al. identify the need to “identify the most effective methods 
and strategies for facilitating the use of evidence-based genomic applications, most notably PGx-based 
selection of medications [emphasis added].”1 We therefore propose working with PGx experts in the gLHS 
Network to establish a standards-based, machine-executable resource that can be leveraged directly in the 
EHR to enable PGx at scale. We propose implementation of a gLHS Network PGx CDS Hooks service that 
encapsulates prioritized guidelines from organizations including the Clinical Pharmacogenetics Implementation 
Consortium (CPIC).2 This service could enable PGx at scale as follows both within and outside the Network: 1) 
A health system decides on the supported PGx guidelines to utilize. 2) The health system’s EHR rules engine 
is configured to call out to the Network’s PGx CDS Hooks service whenever a relevant medication is ordered.3 
3) The CDS Hooks service assesses the patient’s FHIR data and alerts the user if any action is needed (e.g., 
genetic test order, alteration of pharmacotherapy regimen given the patient’s genotype). If hosted centrally 
(e.g., in the cloud), this CDS Hooks service could be kept up-to-date by the gLHS Network and evolve into a 
national resource that is directly used by health systems across the country for guiding patient care.  

As a starting point, we propose the CDS Hooks PGx service support HLA-B genotype testing prior to initiating 
abacavir4 and TPMT and NUDT15 genotype testing prior to initiating a thiopurine.5 The UU has already 
implemented these PGx alerts (example in Figure 1A), and genetic test results are returned to the EHR as 
structured data along with clinical interpretation (Figure 1B) and standard LOINC codes (not shown). 
While the rate of genotype testing for abacavir was already high prior to introduction of the alert (~90%), 
genotype testing for thiopurine had substantial room for improvement at baseline (~30%). As compared to the 
year prior to implementing the PGx alert, the rate of appropriate genotyping was 34% higher in the most recent 
one-year period (42.2% [n = 3,793 thiopurine initiations] vs. 31.5% [n = 4,092 thiopurine initiations], p < 0.05). 
We propose that all Network sites implement these standards-based CDS Hooks alerts as QI and assess for  

Figure 1A. Sample PGx alert at UU.                           Figure 1B. Sample structured PGx test result. 

technical feasibility. At sites where equivalent PGx alerting capabilities did not already exist, evaluation can be 
conducted to assess for clinical impact. We are experienced in implementing PGx alerts and leveraging CDS 
Hooks to enable interoperable EHR alerts.3,6 Thus, we are ideally positioned to facilitate the creation and 
dissemination of interoperable PGx EHR alerts prioritized by the gLHS Network. 
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