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The Problem(s) – 2 opioid goals, 2 tech goals

• Opioid decision support using state level prescription drug monitoring 
program data (PDMP) and EHR data to help providers make safer decisions 
about opioid Rx with full context of meds, risks, CDC guidelines and WA 
State Rx Rules.

• Make PDMP data available to statewide providers with diverse systems and 
integration pathways, remove barriers to use in clinical workflows.  Use 
SMART on FHIR both as an EHR app, and as a free-standing app.

• Address gap between the promise of SoF and the opportunities to deploy it 
widely across diverse health care organizations.

• Explore use of SoF from within EHR to access and integrate data from 
sources external to the EHR.
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What we did COSRI App: Patient Search
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COSRI Application: Rx Summary

5AMIA 2022 Annual Symposium  |   amia.org



COSRI Application: Rx Details
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COSRI Application: Risk Considerations
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COSRI Application: UDS & CSA
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COSRI View

Data Entry View (in Patient Search)



COSRI Application: Education Materials
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Links to WA State DoH materials at 
https://doh.wa.gov/sites/default/files/legacy/Documents/
Pubs//631078-ChronicPain.pdf



Rationale
• Prescription drug monitoring programs (PDMPs) established to curtail US opioid epidemic

• Washington (WA) State Dept of Health/Health Care Authority (Medicaid agency, HIE)
• Fatal overdoses of non-heroin opioids continue to increase
• Despite concerted efforts chronic opioid Rx are high (~90/1000 population)
• 2019 UW study, providers reported difficulty accessing and cost as barriers to PDMP use
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(1) https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates
(2) https://adai.washington.edu/WAdata/deaths.htm
(3) https://doh.wa.gov/data-statistical-reports/washington-tracking-network-wtn/opioids/county-prescriptions-dashboard

WA State By County 
Chronic Opioid Rx / 1000 population(1) (2) (3)

https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates
https://adai.washington.edu/WAdata/deaths.htm
https://doh.wa.gov/data-statistical-reports/washington-tracking-network-wtn/opioids/county-prescriptions-dashboard


Innovation
• 2020-2021 Washington State Opioid and Overdose Response Plan

• Strategies to promote best opioid prescribing practices and increase use of PDMP data

• UW Clinical Informatics Research Group (CIRG) & WA DoH collaboration
• Usable clinical decision support (CDS) app for opioid prescribing using emerging HIT standards 

(FHIR, CQL, SMART)
• Goal: increased use of PDMP & support Health IT standards, support DOH: FHIR innovation in 

Public Health, address SMART-on-FHIR gap in deployment, FHIR integration of non-EHR data
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https://www.hca.wa.gov/assets/program/WashingtonStateOpioidandOverdoseResponsePlan-final-2021.pdf https://www.healthit.gov/topic/standards-technology/health-it-standards

https://www.hca.wa.gov/assets/program/WashingtonStateOpioidandOverdoseResponsePlan-final-2021.pdf
https://www.healthit.gov/topic/standards-technology/health-it-standards


Design
• Reused open-source SMART-on-FHIR application codebase from the AHRQ CDS

Connect Pain Management Summary project as template

• Extended/Reengineered code for secure production use, optional free-standing use, 
updated to FHIR R4, incorporated an MME calculator (CQL with WA rules), and production 
connectivity to WA PDMP

• Iterative Participatory Design (focus groups & qualitative interviews, Providers/Stakeholders)
• Developed a local SMART-on-FHIR host to launch COSRI when in free-standing mode 
• Controlled substance classification implemented through logic mapping from NIH/NLM RxNav API returns
• Developed ETL services to receive information from clinics in the free-standing mode and store them as FHIR 

resources in fEMR’s HAPI FHIR database
• Ability to record urine drug screen (UDS) & controlled substance agreements (CSA) as FHIR resources & integrate 

into user interface
• Alerts for contra-indicated co-prescribing, UDS and CSA, high MME, failure of MME calculation, and other risks 

through rules implemented in Java script and CQL
• Second cycle of participatory design for final configuration during implementation
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Utilized participatory design methodology to meet the needs of state/federal agencies (HIT 
standards, opioid prescribing guidelines) and providers (efficient, accessible, inexpensive)

https://github.com/uwcirg/cosri-pain-management-summary

https://github.com/uwcirg/cosri-pain-management-summary


Testing & Validation
• Developed a database of faux patient PDMP messages, including errors for complete 

testing of all components
• identified and mapped all potential COSRI error pathways and alerting pathways and developed a library of 

test patient PDMP data that could trigger these potential errors or alerts

• Each application component (e.g., authentication, authorization, ETL services, etc.) 
was extensively tested during development using the faux patients

• Patient safety-related components were further validated including
• Alert messages and suppression of the MME summary graphs in the UI, and backend alerts to developers 

when NIH/NLM Rx NAV API does not return details for a given National Drug Code (NDC)

• Validation of MME calculator against a library of 220 validation patients with >7000 prescriptions, based on 
all available opioid classes and formulations as identified from the RxNav full prescription database

• Prior to release of new production versions, end-to-end testing on all application 
components is completed using a standardized checklist  
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Implementation
• Developer alert system

• Developed clearly COSRI-tagged alerts for unexpected application behavior based on 
programming logic sent to all developer and support team members

• End User Support
• Established responsive helpdesk email cascade
• Developed an end user guide including trouble shoot and expect application behavior
• Created and schedule 30-minute training course

• Site Implementation
• Training occurred on the day of implementation
• COSRI staff were on site at implementation & responsive to end user queries and concerns
• Development team on stand-by for unexpected issues

Initial implementation occurred at two resource-constrained, community 
primary care clinics with ~50% Medicaid supported patients
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Evaluation
Mixed methods approach
• COSRI App logs
• Qualitative Interviews
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• 1911 patient views/ 26 weeks
• 9 user support issues

Provider Evaluation Interview Comments  

Ease of use “…it's a pretty straightforward system which is nice… “ 

“I was leaving a lot of time because before I would be like, oh login to secure access, oh go to this step go, let me 
send you a text message for code verification… and this is like this whole ordeal. And now I just go and I hit my 
Google tab and I have the bookmark saved for COSRI, and there’s just the one login thing and then search the 
patient. It’s really fast.” 

“that’s the biggest thing, its just very, very quick. A couple of clicks and you have the information…” 

Patient Search “I really like the patient search. I like how I don't have to have the patient’s date of birth, you know, in front of me, 
like with the PDMP.” 

“It's really fast when I type in the last name and I love how the patient, just pops up right there and it’s so much 
easier than going into the secure access Washington.” 

Patient Engagement “I like the like the display with the kind of bar chart of, you know, hitting the threshold. It can be a useful thing to 
show patients, like [talking to patient] ‘Okay, see how it's red here? So that's the problem that I'm talking about. 
We've got this red line here, what are we going to do about that?’” 

Favorite Features “My favorite thing? How fast it is. It’s very fast. I cannot emphasize how important that is to me.”  

“.. Then its readability is also very nice, very clear…”  

“The layout is just very nice and easy to see. It’s easier to look at than the PDMP [State Portal]”  

 

Oct 2022



Sustainability & Future Directions
• Sustainability

• Usage of COSRI has remained consistent after the formal project evaluation
• Users remain enthusiastic and willing to help us recruit new sites
• Owners of one site sold their practice and the new management adopted COSRI

• Future Directions
• Expand sites using COSRI in WA State, work with WA DOH identifying priority sites
• Explore expansion outside WA State
• Integration of our patient-facing PainTracker App (https://cprohealth.org/ - Chronic 

Pain, in use clinically ~ 5 years) 
• Support provider-patient shared decision making

• Pain, depression, post-traumatic stress, anxiety, opioid dependency risk and other chronic pain-
related measures

• Data integration & visualization via COSRI
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https://cprohealth.org/


Funding
• Development: 

• Interagency Agreement from the Washington Department of Health
• Washington State Healthcare Authority and the US Centers for Medicare & Medicaid 

Services 

• Implementation 
• Contract #GS-35F-540GA order# HHSP233201800327G, under which Accenture Federal 

Services served as a contractor to the Office of the National Coordinator for Health 
Information Technology (ONC)

• Explore Scaling in WA State
• Fall 2022 funding through CDC and ONC

17AMIA 2022 Annual Symposium  |   amia.org



Acknowledgements
This project would not be possible without the support, engagement and work from:

18AMIA 2022 Annual Symposium  |   amia.org

COSRI Development Team
Paul Bugni Amy Chen
Ivan Cvitkovic John Howe
Justin McReynolds Jan Flowers
Donna Berry Maggie Dorr
Jenny Lee Seth Wolpin

Stakeholders:

Other Research Partners
• Laura-Mae Baldwin
• WWAMI region Practice and 

Research Network (WPRN)
• Provider Participants for Early 

Adaptors Interviews

Pilot Clinic
Providers!



Thank you!
COSRI Demo – two ways to launch:

Free-standing: https://demo.cosri.app
EHR-integrated:https://apps.smarthealthit.org/app/cosri

lober@uw.edu
lnd23@uw.edu

https://demo.cosri.app/
https://apps.smarthealthit.org/app/cosri
mailto:lober@uw.edu
mailto:lnd23@uw.edu

