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WORKFLOWS

• Point-of-care CDS
– Active
– On-demand

• Population-based
– Proactive cohort 

identification & 
patient outreach



N=31 studies
Active CDS
• Alerts: n=13
• Inbox: n=9

On-demand
• Test reports: n=12
• Problem list: n=4



POINT-OF-CARE ALERTS

• Triggered based on user interaction with EHR
• Standards: CDS Hooks

Use case Trigger Guidance
Pharmacogenomics (pre-test) Medication prescribe Pharmacogenomic test order
Pharmacogenomics (post-test) Medication prescribe Treatment recommendation
Family history-based testing Chart open Genetic test order / genetic 

counseling referral 
Cancer screening reminders Chart open Personalized screening 

recommendations



Pre-test alert

Post-test alert

Bell GC, et al. Development and use of active clinical 
decision support for preemptive pharmacogenomics. J Am 
Med Inform Assoc. 2014;21(e1):e93-9. PMID: 23978487.



ON-DEMAND CDS

• Test reports, Infobuttons
• Standards: Infobutton & SMART on FHIR

Use case Trigger Guidance
Test interpretation and 
guidance

• On demand 
• Suggestion to use app 

on chart open

Test interpretation and clinical 
guidance
• Links to online resources
• App with integrated 

information display



Blagec K, Romagnoli KM, Boyce RD, Samwald M. Examining 
perceptions of the usefulness and usability of a mobile-based 
system for pharmacogenomics clinical decision support: a 
mixed methods study. PeerJ. 2016;4:e1671. PMID: 26925317.

Critical drugs - CYP2D6 
ultrarapid metabolizer
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Crump J, et al. Prototype of a Standards-Based EHR and 
Genetic Test Reporting Tool Coupled with HL7-Compliant 
Infobuttons. AMIA Summits 2018.



WORKFLOWS

• Point-of-care CDS
– Active
– On-demand

• Population-based
– Proactive cohort 

identification & patient 
outreach



POPULATION-BASED OUTREACH

• Cohort: identify patients who meet criteria
• Outreach: recommend personalized care

– Genetic testing / counseling
– Update test interpretation
– Changes to clinical management

• Standards: FHIR



Del Fiol G, Kohlmann W, Bradshaw RL, Weir CR, Flynn M, Hess R, 
Schiffman JD, Nanjo C, Kawamoto K. Standards-Based Clinical 
Decision Support Platform to Manage Patients Who Meet Guideline-
Based Criteria for Genetic Evaluation of Familial Cancer. JCO Clin
Cancer Inform. 2020;4:1-9. PMID: 31951474.



CRITERIA – BREAST CANCER*

• FHx of BRCA1/2, CHEK2, ATM, PALB2, TP53, PTEN, CDH1, Cowden 
syndrome, or Li-Fraumeni syndrome

• 1st or 2nd degree relative with breast cancer AND age of onset <= 45
• 1st or 2nd degree relative with ovarian OR pancreatic cancer
• Three or more 1st or 2nd relatives with breast or prostate cancer on 

same side of family
• Breast cancer in a male 1st or 2nd degree relative 
• Ashkenazi Jewish ancestry and any family member with breast, 

ovarian, prostate, or pancreatic cancer

*Adapted from NCCN guidelines for breast cancer risk reduction



Meets 
criteria?

Population-based 
computer algorithm

Exit

Pre-test chatbot

No
Yes

Testing
Patient 
desires 
testingYes

Patient portal msg
with chatbot link

Follow-up call 
with GC team to 
confirm decision

No

Yes

COHORT IDENTIFICATION AND OUTREACH 

EHR Family 
History



Positive test or 
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SUMMARY

• Prior research: strong emphasis on CDS alerts
• Research gaps

– Novel workflows
• Beyond pharmacogenomics
• Integration with primary care
• Patient outreach / engagement approaches

– Leverage emerging standards
• CDS Hooks / SMART on FHIR

– Health disparities
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