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Prescription opioid deaths climb in 
the late 1990s

Heroin deaths rise in 2010

Synthetic opioid deaths – illicit fentanyl and 
analogs - skyrocket in 2013

Wave 1

Wave 2

Wave 3



1918 Flu Pandemic
Last Time US Life Expectancy Decreased 3 Consecutive 

Years



CDC North Star

Prevent opioid-related harms & overdose deaths
VISION



Preventing Opioid Overdoses and Opioid-Related Harms

Conduct surveillance      
and research

Empower
consumers to make

safe choices

Build state, local, and
tribal capacity

Support providers,
health systems,
and payers

Partner with
public safety



Support Providers, Health 
Systems, and Payers

 Promote use of the CDC Guideline for 
Prescribing Opioids for Chronic Pain

 Train healthcare providers on 
implementation of Guideline

 Provide tools to help integrate into 
clinical practice



 Primary care providers

 Patients 18 years or 
older with chronic pain

 Outpatient settings

 Outside of active 
cancer, palliative, and 
end of life care



Organization of Guideline Recommendations 

Determining when to initiate or continue opioids for chronic pain

Opioid selection, dosage, duration, follow-up, and discontinuation

Assessing risk and addressing harms of opioid use

12 recommendations grouped into 3 conceptual areas: 



Comprehensive Implementation Approach 
for the CDC Prescribing Guideline

Translation & 
Communication

Education & 
Training

Insurer
Interventions

Health System 
Interventions



Translation & Communication

APP includes:–MME Calculator–Prescribing 
Guidance–Motivational 
Interviewing



Clinician Education & Training
Online training modules & webinars for clinicians 

Clinical Outreach and Communication Activity 
(COCA) Free Webinars
1. Overview of Guideline 
2. Nonopioid Treatments for Chronic Pain
3. Assessing Benefits and Harms of Opioid 

Therapy
4. Dosing and Titration of Opioids
5. Opioid Use Disorder—Assessment and Referral
6. Risk Mitigation Strategies
7. Effective Communication with Patients

To learn more: 
https://www.cdc.gov/drugoverdose/training/webinars.html

To learn more: 
www.cdc.gov/drugoverdose/training/index.html

Free Interactive Trainings:
1. Addressing the Opioid Epidemic: Recommendations from CDC
2. Treating Chronic Pain Without Opioids
3. Communicating with Patients
4. Reducing the Risk of Opioids
5. Assessing and Addressing Opioid Use Disorder
6. Dosing and Titration of Opioids:  How Much, How Long, and 

How and When to Stop
7. Determining Whether to Initiate Opioids for Chronic Pain
8. Implementing CDC’s Prescribing Guideline into Clinical Practice
9. Opioid Use and Pregnancy
10.Motivational Interviewing
11.Collaborative Patient-Provider Relationship in Opioid Clinical 

Decision Making

https://www.cdc.gov/drugoverdose/training/webinars.html
http://www.cdc.gov/drugoverdose/training/index.html


Health Systems Interventions

 Clinical Quality Improvement and Care 
Coordination

 EHR and PDMP (prescription drug monitoring 
program) Data Integration

 Clinical decision support (CDS) tools embedded 
into electronic health records (EHRs)



Quality Improvement (QI) and Care Coordination Resource

• Companion resource to facilitate 
implementation of the Guideline 
recommendations into practice

• Intended to help healthcare systems and 
providers integrate QI measures and care 
coordination into their clinical practice

https://www.cdc.gov/drugoverdose/pdf/prescribing/CDC-DUIP-QualityImprovementAndCareCoordination-508.pdf



Quality Improvement (QI) Measures

• 16 clinical QI opioid measures align with the 12 Guideline recommendation statements
• Support safe and effective opioid prescribing and pain management and treatment—rather 

than performance management
• Should be tailored to individual practice policies on opioid prescribing and pain management, or 

reflect state laws or regulations
• Organized into two categories: 

1) New opioid prescriptions 
2) Long-term opioid therapy



CDC Resources
CDC Opioid Overdose Prevention Website
www.cdc.gov/drugoverdose

State Efforts
https://www.cdc.gov/drugoverdose/states/index.html

CDC Guideline for Prescribing Opioids for Chronic Pain
https://www.cdc.gov/mmwr/volumes/65/rr/rr6501e1.htm

Resources for Patients
https://www.cdc.gov/drugoverdose/patients/index.html

Resources for Providers
https://www.cdc.gov/drugoverdose/providers/index.html

Clinical Decision Support Resources
• Implementation Guide Output: http://build.fhir.org/ig/cqframework/opioid-cds/
• Source for the implementation guide: https://github.com/cqframework/opioid-cds
• Supporting Java packages for the CQL-to-ELM translator and CQL Engine: https://github.com/cqframework/opioid-cds-logic
• Agency for Healthcare Research Quality’s CDS Connect: https://cds.ahrq.gov/cdsconnect/artifact/factors-consider-managing-

chronic-pain-pain-management-summary

https://www.cdc.gov/drugoverdose/
https://www.cdc.gov/drugoverdose/states/index.html
https://www.cdc.gov/mmwr/volumes/65/rr/rr6501e1.htm
https://www.cdc.gov/drugoverdose/patients/index.html
https://www.cdc.gov/drugoverdose/providers/index.html
http://build.fhir.org/ig/cqframework/opioid-cds/
https://github.com/cqframework/opioid-cds
https://github.com/cqframework/opioid-cds-logic
https://cds.ahrq.gov/cdsconnect/artifact/factors-consider-managing-chronic-pain-pain-management-summary


Contact:
Wes Sargent
Wsargent@cdc.gov

Please note that the findings and conclusions in this report 
are those of the authors and do not necessarily represent 
the official position of the Centers for Disease Control and 
Prevention.



Overview of ONC and Clinical Decision Support (CDS) Interventions for the 
CDC Guideline for Prescribing Opioids for Chronic Pain
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Health IT is Critical for Combating the Opioid Epidemic
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How can health IT help…

Enhance Prescription Drug Monitoring Programs (PDMPs) and improve prescribing practices

Integrating PDMPs and electronic health records (EHRs) enables providers to routinely query a patient’s controlled substance history 
prior to prescribing. Standards based electronic data exchange between EHRs, pharmacies, and PDMPs allows more seamless and 
timely access to medication history data to those who need it most.  

Improve provider/prescriber education

Advancing clinical decision support standards and functionality in certified EHRs can provide evidence based pain management 
recommendations to providers/prescribers directly in their workflow.

Connect and refer individuals to drug addiction treatment services

Standards based electronic data exchange between EHRs, HIEs, and PDMPs would improve transitions of care and care coordination 
between primary care, SUD treatment centers, behavioral health, and social services. 

Improve access to more complete, accurate, and timely data and reporting

Standard data capture and exchange within and across complex health systems can support more robust state and federal public 
health reporting.



ONC’s Opioid-Related Efforts  

• ONC’s current opioid work focuses on utilizing health IT to help reduce the 
inappropriate use of opioids and opioid-related harms:

» ONC Health IT Certification Program to support Care Continuum

» Prescription Drug Monitoring Programs (PDMPs) & Health IT Data Integration

» Clinical Decision Support (CDS)

» Electronic Prescribing of Controlled Substances (EPCS) 

» Policy Vehicles, Coordination, and Stakeholder Engagement
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Background - Clinical Decision Support (CDS)

• In March 2016, the CDC released its Guideline for Prescribing Opioids for Chronic Pain based on 
the most recent scientific evidence (see 
http://www.cdc.gov/drugoverdose/prescribing/guideline.html)

• However, not all physicians may be aware of the CDC prescribing guideline and adoption of the 
guideline can vary by state and setting 

• Integrating the Guideline recommendations electronically into a provider’s workflow can help 
them make more informed clinical decisions when prescribing opioids

• In 2016, the CDC and ONC began working collaboratively to convert the opioid clinical practice 
guideline into standardized and shareable electronic CDS interventions to be used in EHRs to 
support appropriate prescribing. The collaboration continues to update and modify CDS 
content

» This collaboration successfully modified CDS content and developed an electronic CDS guide for six of 
the twelve recommendation statements (http://build.fhir.org/ig/cqframework/opioid-cds/)

20

http://www.cdc.gov/drugoverdose/prescribing/guideline.html
http://build.fhir.org/ig/cqframework/opioid-cds/


@ONC_HealthIT @HHSONC

CONTACT INFORMATION

Lolita Kachay, Public Health Analyst, ONC
Lolita.Kachay@hhs.gov, ph: 202-969-3368

JaWanna Henry, Public Health Analyst, ONC

Jawanna.henry@hhs.gov, ph: 202-969-3590
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CDC OPIOID CLINICAL DECISION SUPPORT PROJECT: OVERVIEW

GREG WHITE
PROJECT MANAGER

SECURITY RISK SOLUTIONS



CDC PRESCRIBING GUIDELINE
• For opioid use for chronic pain outside of active 

cancer treatment, palliative care, or end-of-life care

https://www.cdc.gov/drug
overdose/
prescribing/guideline.html

https://www.cdc.gov/drugoverdose/prescribing/guideline.html


Determining when to initiate or continue opioids for chronic pain
1. Opioids are not first-line therapy
2. Establish goals for pain and function
3. Discuss risks and benefits 

Opioid selection, dosage, duration, follow-up, and discontinuation
4. Use immediate-release opioids when starting
5. Use the lowest effective dose
6. Prescribe short durations for acute pain
7. Evaluate benefits and harms frequently

Assessing risk and addressing harms
8. Use strategies to mitigate risk
9. Review PDMP data
10. Use urine drug testing
11. Avoid concurrent opioid and benzodiazepine prescribing
12. Offer treatment for opioid use disorder

Source: https://www.cdc.gov/drugoverdose/pdf/guidelines_at-a-glance-a.pdf

https://www.cdc.gov/drugoverdose/pdf/guidelines_at-a-glance-a.pdf


CDC OPIOID DECISION SUPPORT PROJECT
• Goal: provide point-of-care support for CDC 

Guideline for Prescribing Opioids for Chronic Pain
• CDC-sponsored effort.  Contributors: ONC, AHRQ, 

Yale, Indiana University, Duke, Security Risk Solutions, 
Epic, Cerner, and many others.

• Approach:
– Leverage health IT standards for representing clinical 

knowledge & integrating into EHR
– Pilot with multiple healthcare organizations and EHR 

products

https://www.cdc.gov/drugoverdose/prescribing/guideline.html


STANDARDS-BASED DISSEMINATION
• EHR data retrieval: HL7 FHIR 

– FHIR = Fast Healthcare Interoperability Resources

• Guideline knowledge representation: HL7 CQL
– CQL = Clinical Quality Language 

• EHR workflow integration: HL7 CDS Hooks

• EHR app integration: HL7 SMART 
– SMART = Substitutable Medical Apps, Reusable Technologies

• Key enabler: EHR vendor support for these standards



TRANSLATING EVIDENCE TO EXECUTABLE CDS

Adapted from: Boxwala, AA, et al.. A multi-layered framework for disseminating knowledge for computer-based decision support. J Am Med Inform Assoc 2011(18) i132-i139. 
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http://build.fhir.org/ig/cqframework/
opioid-cds-r4/

http://build.fhir.org/ig/cqframework/opioid-cds-r4/


• Functional 
Description

• Process Flow
• Computable 

Content
• Test Cases



EXAMPLE CQL



PILOTED EHR INTEGRATION APPROACHES
• Direct CQL execution

– Enables fast execution, even across large populations of patients
– Requires native EHR vendor system to understand CQL

• SMART on FHIR
– Accessible as a tab in the EHR
– Requires proactive usage

• CDS Hooks
– Alert or reminder
– Could contribute to alert fatigue
– Can also suggest use of a SMART on FHIR app



CDS
Services

EHR Med Order

Toprol XL
50 mg daily℞

EHR triggers a CDS hook and 
invokes a remote service

1

2
CDS Service executes
its own rules, leveraging 
FHIR data as needed

EHR
FHIR 

Server

3
Returns CDS cards

(rendered and displayed by EHR)

$200 per month
(patient pays $30)

Try Propranolol instead
Switch to Propranolol

Managing hypertension?
Launch JNC 8 Rx Pro

information card

suggestion card

smart app link card

Slide courtesy of Bryn Rhodes



OVERVIEW OF PILOTS
• Pilot with Custom Infrastructure: University of Utah

– With SMART on FHIR and custom CDS Hooks infrastructure layered 
on top of Epic Best Practice Advisory Web service infrastructure

– Recommendation #5 (lowest effective dosing)

• Pilot with Native EHR Infrastructure, #1: Epic / Yale
– With CDS Hooks, recommendations #10 (drug testing) & 11 (benzo)

• Pilot with Native EHR Infrastructure, #2: Cerner / Indiana U.
– With CQL in population health management platform
– Recommendations #10 and 11

• Pilot with Native EHR Infrastructure, #3: Epic / Duke
– With CDS Hooks, recommendations #10 and 11



PILOT 1: 

UNIVERSITY OF UTAH HEALTH
EPIC EHR

CDS HOOKS W/CUSTOM INFRASTRUCTURE
SMART ON FHIR W/NATIVE EHR INFRASTRUCTURE



For Epic aspects: ©2019 Epic Systems Corporation. 
Used with permission.



©2019 Cerner Corporation. Used with permission.



For Epic aspects: ©2019 Epic Systems Corporation. 
Used with permission.



PILOT 2: 

YALE NEW HAVEN HEALTH
EPIC EHR

NATIVE EHR INFRASTRUCTURE
EHR CDS TOOLS + CDS HOOKS



YALE OPIOID DECISION SUPPORT 
JOURNEY

2015

2017

2019

CDC/ONC 
Opioid Common 

Elements Model (Rec 1)

CDC Opioid 
(Rec 5,6,8)

CDC/SRS 
Shareable CDS
(Rec 10 and 11)

2016 CDC 
Prescribing Guideline

2018 Yale Opioid 
Stewardship

Slide courtesy of Nitu Kashyap



2015: WHEN TO CONSIDER OPIOIDS, ALTERNATIVES

42AMIA 2019   |   amia.org Slide courtesy of Nitu Kashyap



2017: CDS FOR RISK MITIGATION

43AMIA 2019   |   amia.org Slide courtesy of Nitu Kashyap



Slide courtesy of Nitu Kashyap

2019: CDS HOOKS (NATIVE EHR FUNCTIONALITY)

©2019 Epic Systems Corporation.  Used with permission.



PILOT 3: 

INDIANA UNIVERSITY HEALTH PILOT
CERNER EHR

NATIVE CQL EXECUTION



EXECUTION TESTING AND DATA FLOW

Build/ Train/ Analyze

Data

Model RepositoryCQL Authoring 
System

HealtheIntent
Execution

Build/ Train/ Analyze
• Unit Testing
• Integration 

Testing

Data

Model RepositoryCQL Authoring 
(External)

• Value Sets
• CQL Artifact
• Test Patients

HealtheIntent
Execution and 

Workflow 
Integration

HealtheDataLab

Cerner HealtheIntent

Slide courtesy of Cole Erdmann



BUNSEN – ENABLE FHIR EXECUTION

• https://engineering.cerner.com/bunsen/0.4.6/
47AMIA 2017   |   amia.org

Bunsen 
release

Spark 
version FHIR

0.4.* 2.3 STU3, R4

0.3.0 2.2 STU3, R4

0.2.0 2.2 STU3

0.1.0 2.1 STU3

Slide courtesy of Cole Erdmann

https://engineering.cerner.com/bunsen/0.4.6/


Sprint 1

• Technical 
implementation

1. Integrate CQL Logic 
into IU Health’s data in 
Cerner 
HealtheDataLab

2. Test integration with IU 
Health population 
data

Sprint 2

• Clinical User Testing
1. Design mock 

environment and user 
testing script

2. Conduct interviews 
and analyze 
responses

Project work was divided 
into two Sprints. 

Slide courtesy of Cole Erdmann



DEMO OF THE DATA

49AMIA 2017   |   amia.org Slide courtesy of Cole Erdmann



Slide courtesy of Cole Erdmann
© 2019 Cerner Corporation. Used with permission.
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Slide courtesy of Cole Erdmann
© 2019 Cerner Corporation. Used with permission.
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Slide courtesy of Cole Erdmann
© 2019 Cerner Corporation. Used with permission.



Insert Health Maintenance 
Recommendations screen here

Slide courtesy of Cole Erdmann
© 2019 Cerner Corporation. Used with permission.



Slide courtesy of Cole Erdmann
© 2019 Cerner Corporation. Used with permission.



SUMMARY & LESSONS LEARNED
• Standards-based CDS knowledge artifacts are now 

available for all 12 recommendations in CDC guideline
• Pilot implementations have been successful to date
• Shareable CDS could reduce the time taken to develop, 

test and deploy CDS, expediting guideline adoption
• Local skills are still required for deployment, testing, and 

maintenance; should be reduced as approach matures
• Additional EHR capabilities are desired for optimal user 

experience (e.g., triggering based off of ordering 
workflow, 1-click execution of recommended actions)



FUTURE DIRECTIONS
• Pilot additional recommendations
• Pilot at additional clinical sites
• Support more production clinical deployments 
• Evaluate impact
• Iteratively enhance resources based on feedback

– Knowledge artifacts

– Supporting resources (e.g., implementation manual, testing scripts)

• Contribute to maturation of underlying standards
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DISCUSSION QUESTIONS

• Can you share anything your organization is 
engaged in that is similar? 

• Do you see opportunities for this approach to be 
applied to your work and priorities?

• Where are the gaps in the standards, and how can 
we work to address these? 
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