
Improving Opioid Prescribing through Electronic 
Clinical Decision Support Tools 
ONC Annual Meeting 2018 

November 29th, 2018 | 2:45 – 3:45 PM   



Panelists  

2 

Wesley Sargent, Jr., EdD, 
MA 
Health Scientist  
Division of Unintentional Injury 
Prevention, National Center for 
Injury Prevention and Control, CDC 
 
 

Kensaku Kawamoto, M.D. 
Ph.D., M.H.S 
Associate Chief Medical 
Information Officer, Vice Chair for 
Clinical Informatics, Department of 
Biomedical Informatics, University 
of Utah Health 
 

Edwin Lomotan, M.D. 
Chief of Clinical Informatics  
Division of Health IT, Center for 
Evidence and Practice 
Improvement, AHRQ  

Leigh Burchell  
Vice President, Health Policy and 
Industry Affairs, Allscripts and 
Chair, EHRA Opioid Crisis Task 
Force  



National Center for Injury Prevention and Control 

Improving Opioid Prescribing through 
Electronic Clinical Decision Support Tools: 

Implementation of CDC’s Guideline for 
Prescribing Opioids for Chronic Pain 

 

 
 
 

Wesley Sargent, Jr, EdD, MA, CDC 
 
 

ONC 2018 Annual Meeting 
November 29, 2018 

 



Rapid Increase in Drug Overdose Death Rates by County 



Vital Signs: Opioid Overdoses Treated in Emergency Departments 



RISE IN OPIOID 
DEATHS 

Overlapping, Entangled but 
Distinct Epidemics 

SOURCE: National Vital Statistics System Mortality File 



Preventing Opioid Overdoses and Opioid-Related Harms 



 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 

12 recommendations grouped into 3 conceptual areas: 

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



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



Education & Training 
Online training modules & webinars for clinicians (earn CE/CME credits) 

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 more planned

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

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 

https://www.cdc.gov/drugoverdose/training/online-training.html
https://www.cdc.gov/drugoverdose/training/webinars.html


Insurer Interventions 

Cover evidence-based non-pharmacologic therapies like exercise and 
cognitive behavioral therapy 

Make it easier to prescribe non-opioid pain medications  

Reimburse patient counseling, care coordination, and checking 
PDMP 

Promote more judicious use of high dosages of opioids using drug utilization 
review and prior authorization 

Remove barriers to evidence-based treatment of opioid use 
disorder 
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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 

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


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

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/
http://build.fhir.org/ig/cqframework/opioid-cds/
http://build.fhir.org/ig/cqframework/opioid-cds/
https://github.com/cqframework/opioid-cds
https://github.com/cqframework/opioid-cds
https://github.com/cqframework/opioid-cds
https://github.com/cqframework/opioid-cds-logic
https://github.com/cqframework/opioid-cds-logic
https://github.com/cqframework/opioid-cds-logic
https://github.com/cqframework/opioid-cds-logic
https://github.com/cqframework/opioid-cds-logic


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. 

mailto:Wsargent@cdc.gov
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DISCLOSURES 
• In the past year, I have been a consultant or sponsored

researcher on clinical decision support for ONC*, Hitachi,
McKesson InterQual, and Klesis Healthcare

*via SRS, Inc. and ESAC, Inc.
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ONC-CDC OPIOID DECISION SUPPORT PROJECT 
• Goal: provide point-of-care, standards-based

decision support for CDC Prescribing Guideline
• ONC and CDC-sponsored effort
• Contributors: CDC, ONC, AHRQ, Yale, SRS, ESAC,

Epic, and many others
• Approach:

– Use of HL7 standards: CDS Hooks, SMART on FHIR, CQL
– Use of open-source OpenCDS framework (opencds.org)
– Pilot implementation at University of Utah with Epic EHR using

CDS Hooks and SMART on FHIR

http://www.opencds.org/
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TARGETED RECOMMENDATIONS (INITIAL) 
4. When starting opioid therapy for chronic pain, prescribe
immediate-release opioids instead of extended-
release/long-acting (ER/LA) opioids

5. Carefully reassess evidence of individual benefits and risks
when considering increasing dosage to ≥50 morphine
milligram equivalents (MME)/day, and avoid increasing
dosage to ≥90 MME/day or carefully justify a decision to
titrate dosage to ≥90 MME/day
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TARGETED RECOMMENDATIONS (INITIAL) 
7. Evaluate benefits and harms with patients within 1 to 4 
weeks of starting opioid therapy for chronic pain or of dose 
escalation. Evaluate benefits and harms of continued 
therapy with patients every 3 months or more frequently. 
 

8. Consider offering naloxone when factors that increase 
risk for opioid overdose are present 
 

10. Use urine drug testing before starting opioid therapy and 
consider urine drug testing at least annually 
 

11. Avoid prescribing opioid pain medication and 
benzodiazepines concurrently  
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EXAMPLE CQL 
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NLM RXNAV-BASED TERMINOLOGY KNOWLEDGE 
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FREE TEXT SIG PARSING 
• Close to 20% of opioid Rxs use free-text Sigs (>10,000

unique patterns).  E.g.:
• 1-2 tablets q 3 hours as needed for pain up to a max of 12/day.  Not

valid without seal. May fill 3 days before use date. Use dates: X/XX-
X/XX/2017.

• Traditional analytics tools cannot evaluate free-text Sigs
• Parsing algorithms developed to enable computation on

~80% of Sigs



© K E N S A K U  K A W A M O T O ,  2 0 1 8  ©2018 Epic Systems Corporation. Used with permission. 

Current Opioids 

Opioid about to be 
Prescribed 
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©2018 Epic Systems Corporation. Used with permission. 
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LESSONS LEARNED 
• Bleeding-edge work: ordering-based CDS “Hooks” not yet

standardized, EHR vendor implementations in process
– Required use of CDS Hooks middleware and/or SMART on FHIR

• Complex CDS Hooks visual displays handled differently by
different EHR vendors; requires further standardization

• Achieving desired end-user functionality requires hybrid of
CDS Hooks services and local EHR CDS capabilities
– E.g., snoozing, enabling 1-click order placement and cancellation,

restricting service invocation to relevant contexts

• Despite challenges, evidence-based care supported by
standards-based CDS finally appears to be within reach



© K E N S A K U  K A W A M O T O ,  2 0 1 8  

FUTURE DIRECTIONS 
• Standards-based encoding of remaining 6 CDC Prescribing 

Guideline recommendations as CDS Hooks services 
• Pilot deployments and iterative enhancement  
• Impact evaluation 
• Facilitating enhancement and adoption of underlying 

standards 
• Use of SMART on FHIR in addition to CDS Hooks for workflow 

integration 
• Ultimate goal: widespread dissemination and impact 
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THANK YOU! 
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AHRQ Clinical Decision Support (2016-) 

Advancing evidence into practice through CDS and making CDS more 
shareable, standards-based, and publicly-available 

 
Four components: 

 
1. Engaging a stakeholder community 

 
 

2. Creating prototype infrastructure for                                                                                              
sharing and developing CDS 
 
 

3. Advancing CDS through demonstration 
and dissemination research 
 
 

4. Evaluating the overall initiative 
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Taking a Broad View of CDS 

• CDS “Five Rights”
– CDS should deliver the right information, to the right person, in the

right format, in the right channel, at the right time during work
flow.

• CDS as an enabler and tool for quality improvement
– Not just an app, widget, alert, or reminder
– Not just for physicians at the point of care
– Can represent the “actionable” side of quality measurement

38 

Source: Osheroff JA, Pifer EA, Teich JM, et al. Improving outcomes with clinical decision support: an implementer's guide. Boca Raton: Productivity Press; 2005. 



Knowledge Translation into CDS 

39 

Adapted from: Boxwala, A. A., et al. (2011). "A multi-layered framework for disseminating knowledge 
for computer-based decision support." Journal of the American Medical Informatics Association : JAMIA 
18 Suppl 1: i132-139. 



Level 1 to Level 2 Translation 

40 

“Before starting, and periodically during 
continuation of opioid therapy, clinicians 
should evaluate risk factors for opioid-
related harms. Clinicians should 
incorporate into the management plan 
strategies to mitigate risk, including 
considering offering naloxone when 
factors that increase risk for opioid 
overdose, such as history of overdose, 
history of substance use disorder, higher 
opioid dosages (greater than or equal to 
[≥] 50 morphine milligram equivalents 
[MME]/day), or concurrent 
benzodiazepine use, are present.” 

ARTIFACT REPRESENTATION 
Triggers 
Trigger Type: Named event 
Trigger Event: clicks on link to the Pain Management Summary 
Inclusions 
Age >=18 years 
AND 
• OR Conditions associated with chronic pain (confirmed,
active or recurring status, onset date, asserted date,
abatement date)
• OR Opioid pain medication

o Orders (date, active, completed, or stopped within past
180 days) 

o Statements (date, active, or completed within past 180
days) 
• OR Adjuvant analgesic medication

o Orders (date, active, completed, or stopped within past
180 days) 

o Statements (date, active, or completed within past 180
days) 

Exclusions 
None 



Level 2 to Level 3 Translation 

41 

ARTIFACT REPRESENTATION 
Triggers 
Trigger Type: Named event 
Trigger Event: clicks on link to the Pain Management Summary 
Inclusions 
Age >=18 years 
AND 
• OR Conditions associated with chronic pain (confirmed, active
or recurring status, onset date, asserted date, abatement date)
• OR Opioid pain medication

o Orders (date, active, completed, or stopped within past 180
days) 

o Statements (date, active, or completed within past 180 days)
• OR Adjuvant analgesic medication

o Orders (date, active, completed, or stopped within past 180
days) 

o Statements (date, active, or completed within past 180 days)

Exclusions 
None 



Level 3: Clinical Quality Language 

42 



Level 4: Locally-executed Code and User 
Interface 

43 



CDS Connect: Pain Management Summary 

44 



AHRQ Pain Management Summary: 
Highlights 

• Informed by 2016 CDC guideline
• Consolidates patient-specific

information normally found on
different tabs and screens into a
single view

• Launched by clicking a link from
the home screen within a patient
record in the EHR

• Uses SMART on FHIR health IT
standard for interoperability

• Piloted in a community health
center that uses Epic

45 



AHRQ Pain Management Summary or 
“Dashboard” 

46 



AHRQ Pain Management Summary: What’s 
Available 

• Description of CDS, including all
relevant metadata

• Technical files
– Clinical Quality Language (CQL) code

• Reports
– Implementation guidance
– Pilot report, including enhancements

made
– Yearly project final report

• Open source on GitHub
– SMART on FHIR app specifications and

code
• Try it on SMART App Gallery

47 

Aims to give health care
systems and CDS
developers a “head
start” with interoperable
building blocks for this
type of summary

https://cds.ahrq.gov



CDS Connect: Opioid and Pain Management 
Resources 

48 



Thank you! 

CONTACT INFORMATION 
Edwin.Lomotan@ahrq.hhs.gov 

49 
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the Fight Against the Opioid Crisis 
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Presented By 



About EHRA 



About Task Force 

● Opioid Crisis Task Force began work in early 2018
● Examines how to best utilize electronic health record systems' data

and capabilities as a tool in nationwide efforts to fight opioid crisis
● Volunteer participants from member companies include

pharmacists, doctors, nurses, and technical experts
● Focused on the unique contributions that EHRs have to offer federal

and state policymakers, public health officials, providers and
patients

● The Task Force has designated subgroups focused on three areas:
○ Policy - Provide policy and technical input to lawmakers, regulators and other

stakeholders
○ Clinician Impact - Focus on the intersection of clinicians and technology,

maximizing tools and methods for reducing provider burden and optimizing
workflow

○ Standards and Technology - Recommend solutions to improve system-to-
system and state-to-state information sharing through consistent, standards-
based approaches



CDC Opioid Guidelines: 
Implementation Guide 

for EHRs 



Clinical Practice Guidelines 

● Goals for clinical practice in the opioid crisis are not as simple
as reducing the rate of prescribing opioid therapy

● Thankfully, a wealth of clinical practice guidelines have been
validated and published, e.g.
○ Advisory Board - Confronting the Opioid Epidemic (April 2018)
○ CDC - Guideline for Prescribing Opioids for Chronic Pain - United

States, 2016
○ Improving Opioid Care (AHRQ, CDC, WA DOH) - Six Building

Blocks: A Team-Based Approach to Improving Opioid
Management in Primary Care (2018)

○ Intermountain Healthcare - Assessment and Management of
Opioid Use in Pregnancy (2014)

○ VA/DoD - Clinical Practice Guideline: Management of Opioid
Therapy (OT) for Chronic Pain (2017)

https://www.advisory.com/research/health-care-advisory-board/research-reports/2018/confronting-the-opioid-epidemic
https://www.cdc.gov/mmwr/volumes/65/rr/rr6501e1.htm
https://www.cdc.gov/mmwr/volumes/65/rr/rr6501e1.htm
https://www.improvingopioidcare.org/
https://www.improvingopioidcare.org/
https://www.improvingopioidcare.org/
https://intermountainhealthcare.org/ext/Dcmnt?ncid=526761315
https://intermountainhealthcare.org/ext/Dcmnt?ncid=526761315
https://www.healthquality.va.gov/guidelines/pain/cot/
https://www.healthquality.va.gov/guidelines/pain/cot/


Clinical Practice Guidelines 

● Problem: 
○ Limited adoption and adherence to published clinical 

practice guidelines 
○ Delay in getting the results of research to the bedside: 

17 years1  
○ Low accessibility in the workflow, such as diagrams, 

websites, and pocket reference cards 
 

● Solution: clinical decision support bringing best practice 
guidance to the clinical and EHR workflows 
○ EHRs and other health IT are a delivery mechanism; 

content and clinical guidance comes from a variety of 
resources and can be constantly updated 

 
 
 
 
 
 

 
                  

              
  



2016 CDC Guidelines 

The CDC published the 
Guideline for Prescribing 
Opioids for Chronic Pain, 
which provides twelve 
recommendation 
statements for 
appropriate use of 
opioids within a larger 
pain management 
strategy 



Implementation Guide 

EHRA published today an 
implementation guide to 
help hospitals, physician 
practices, other care 
settings and the EHR 
developer community 
operationalize the CDC’s 
recommendations. 



Implementation Guide 

Goals 
● Provide a CDS implementation model that is “low lift” -

approachable by organizations of all sizes, IT capabilities;
can be done iteratively
○ Industry thirst for even basic guidance

● Improve quality, safety, and patient experience in pain
management

● Reduce unwarranted and dangerous variance in care
● Support risk/benefit decision making when using opioid

medications - help clinicians make a more informed
decision

● Develop the Implementation Guide with input from
clinicians and medical organizations



Implementation Guide 

● Designed to assist the information technology team of
healthcare provider organizations, as well as software
developers supporting them

● Increase adoption of CDC’s Guidelines
● Allow for more rapid design and implementation of clinical

decision support by clinicians who treat and manage pain
● Not all recommendations will be equally applicable to every

clinical environment



2016 CDC Guidelines 

1.Opioids are not a first line
therapy

2.Establish goals for pain and
function

3.Discuss risks and benefits

4.Start with immediate release
opioids

5.Use the lowest effective dose
(measured in MMEs)

6.Prescribe short durations for
acute pain

7.Evaluate benefits and harms
frequently

8.Use strategies to mitigate
risks

9.Review PDMP data

10.Use urine drug testing

11.Avoid concurrent opioid and
benzodiazepine prescribing

12.Offer treatment for opioid
use disorder



EHR Technology Solutions 

● Electronic Prescribing of
Controlled Substances (EPCS)

● Prescription Drug Monitoring
Program (PDMPs) Integration

● Risk Assessments and
Screening Tools for Drug
Abuse

● Order Sets for Pain
Management

● Clinical Decision Support

● Pain Agreements
(aka Pain Contracts)

● Patient Education

● Physician Documentation

● Population Health

● Reporting on Outcomes

● Predictive Analytics



Implementation Guide  

Guideline 1: Opioids are not a first line therapy 
 
 
 
 
 
 
 
 
How Technology Can Help: EHRs provide the platform for order 
entry and treatment selection, so there are natural opportunities 
to guide clinicians towards the selection of nonpharmacologic 
therapies as a first line approach to pain management. 



Implementation Guide  

Guideline 1: Opioids are not a first line therapy 
 
What You Can Do: 
● Review specific non-opioid treatments and alternative pain 

management strategies recommended by the CDC and other 
evidence -based sources 

● Adopt advisory text in order sets that remind providers to 
begin with non pharmacologic therapy 

● Utilize passive clinical decision support in order sets by placing 
opioid orders below other analgesics and NSAIDS, or nested 
under drop down headers 

● Utilize active clinical decision support at the point of ordering 
opioids to check if nonpharmacologic therapy has been tried 
yet, and suggest nonpharmacologic orders if applicable 



Implementation Guide  

Guideline 7: Evaluate benefits and harms frequently 
 
 
 
 
 
 
 
How Technology Can Help: EHRs can prompt physicians to 
consider the benefits and harms of opioid therapy at the point of 
ordering opioids. In addition, population health solutions such as 
dashboards or registries can monitor patients currently on opioid 
therapy and can make sure patients aren’t falling through the 
cracks in terms of scheduled follow-up appointments and urine 
screenings. 



Implementation Guide  

Guideline 7: Evaluate benefits and harms frequently 
 
What You Can Do: 
● Adopt advisory text in order sets that remind providers to 

evaluate the benefits and harms of extended use of opioid 
therapy. 

● Make the CDC Prescribing Checklist available to providers and 
encourage them to use it when renewing or continuing opioid 
therapy. 

● Develop population health tools such as dashboards or 
registries to monitor patients currently on opioid therapy and 
ensure that patients are getting follow-up visits and screenings 
at regular intervals. 

https://www.cdc.gov/drugoverdose/pdf/PDO_Checklist-a.pdf


Implementation Guide  

● EHRA encourages organizations to work with their EHR 
developers to discuss the implementation approaches and 
strategies contained in the implementation guide. 

● Some EHRs may not currently be able to implement every 
recommendation in this guide; organizations may help their 
developers prioritize desired new capabilities in future 
updates.   

 
Implementation Guide available for download on the EHR 

Association Website as of today! 
 
 

https://www.ehra.org/sites/ehra.org/files/EHRA-CDC-Opioid-Guideline-Implementation-Guide-for-EHRs.pdf


For more information on the EHR Association or the 
Opioid Crisis Task Force, please contact Sarah 
Willis-Garcia at swillis@ehra.org or (312) 915-9518.  
   

Questions 

mailto:swillis@ehra.org


 

Thank you!  
Margeaux Akazawa, ONC, Margeaux.Akazawa@hhs.gov  

Wesley Sargent, Jr., CDC, Wsargent@cdc.gov 

Kensaku Kawamoto, University of Utah, 
kensaku.kawamoto@utah.edu 

Edwin Lomotan, AHRQ, Edwin.Lomotan@ahrq.hhs.gov 

EHRA Opioid Crisis Task Force – Contact Sarah Willis-Garcia at 
swillis@ehra.org 

 

 

@ONC_HealthIT @HHSONC 
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https://twitter.com/ONC_HealthIT
mailto:Margeaux.Akazawa@hhs.gov
mailto:Wsargent@cdc.gov
mailto:kensaku.kawamoto@utah.edu
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