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Teams and People 

• MPI 
– Ted Melnick, MD, MHS 

– Gail D’Onofrio, MD, MS 

• Design 
– Matthew Maleska, MBA 

– Jessica Ray, PhD 

• Technology 
– Allen Hsiao, MD 

– Yauheni Solad, MD, 
MHS 

– Hyung Paek, MD, MSEE 

– Cynthia Brandt, MD, 
MPH 

– YNHH Epic Team: 
Nancy Rutski, Cheryl 
Brophy, Kristina Follo, 
Tim Cooney 

• Data Coordination – Baystate: William 
Soares, MD, MS, – Jim Dziura, PhD, MPH 
Christian Lagier

– Charles Lu 
Haiping Li 

– Lilly Katsovich, MBA 
– Colorado: Jason 

– Haseena Rajeevan, PhD 
Hoppe, DO, Sean 

– David Chartash, PhD Michael, MD 
– Molly Jeffery, PhD – Each site within each 

(Mayo) 
system 

• Project Coordinator • Medical director 
– Shara Martel, MPH, MS • Clinical champions 

• External collaborators • MOUD referral 
sites– UNC: Tim Platts-

Mills, MD, MSc, • Summer medical 
Mehul Patel, PhD students 

– UAB: Erik Hess, MD, – Osama Ahmed 
MSc, Carolyn 

– Jodi Mao Williams, RN, MSHI 
– Wesley Holland 
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Background: OUD 

• Opioid use disorder (OUD): Dependence on opioids or heroin 

• Major public health problem: 3 million Americans have or have had 
OUD 

• Deaths 5.9 x higher than 1999 (47,000 in 2017) 
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Background: MAT 

• Emergency department (ED) 

– may be only access to care for many people 
with opioid addiction (420,000 visits in 2011) 

– often at vulnerable time: overdose, 
withdrawal, seeking treatment, comorbid 
conditions 

– ED-initiated BUP with referral for ongoing 
MOUD doubles rate of engagement in 
addiction treatment 

• 12 months after ED visit, only 1/3 on opioid 
agonist treatment; large survival benefit 

• How can we EMBED this life-saving 
treatment into routine emergency care? 

LaRochelle. Annals of IM 2018 

Williams. AJDAA 2018 
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Background: Intervention & Outcomes 

• Setting: 20 Emergency Departments (EDs) across 5 healthcare 
systems 

• Intervention: The intervention consists of a user-friendly, 
integrated IT intervention to support: 

1. Evaluation for OUD 

2. Assessment of withdrawal severity 

3. Motivation of patient willingness to start treatment 

4. Initiating buprenorphine 

5. Documentation of the care process 

6. Referral for ongoing treatment 

• Primary Outcome: Initiation of BUP in the ED (administered 
and/or prescribed) 
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Background: UG3 Aims 

• UG3 Aim 1. Develop a pragmatic, user-centered CDS for ED-
initiated BUP and referral for MOUD in ED patients with OUD 
which will automatically identify and facilitate management of 
potentially eligible patients. 

• UG3 Aim 2. Establish the infrastructure for the proposed trial. 
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User Centered Design: 
To simplify the process of initiating BUP in the ED 

From a complicated algorithm ... . . . to a simple, automated application 
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Clinicians continue in their current Epic workflow 1 

S L I D E  8 



 Click the ‘EMBED’ button in the patient’s chart to launch the app 2 
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App offers care pathways & patient assessment tools with the 
flexibility to use just the parts you need 

3 
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 Other members of the care team can also complete patient 
assessments 

4 
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Launching a care pathway automatically generates the 
appropriate documentation, orders, and referral in Epic 

5 
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 Orders appear in an Epic ‘Shopping Cart’ that 
allows for easy de/selection 

6 
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After signing the orders, you can continue to use Epic 7 
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EHR Phenotyping 

Derived and validated an electronic health record (EHR)-based computable phenotype 
to identify ED patients with OUD using physician chart review as a reference standard. 
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EHR integration: 
Flexibility and Scalability Challenges 

• Web application allows for more flexible 
user interface across sites and vendors 

• Fully integrated pilot is live at main Yale 
site 

• Planned for central hosting solution to 
allow future scaling 

• Due to security issues, all but one health 
system preferred local hosting 

• Standards for communication between 
web application not fully mature 
(SMART on FHIR can’t send orders) 

EMR Web 
application

Application launched in iFrame of Epic 
EMR and communication token is sent

postMessage with order preference ID & selected 
treatment pathway ID (flowsheet value)

Communication between Active Guideline (AGL) 
framework and your webpage takes place using 
Web Messaging, the HTML5 standard. This 
JavaScript API ﴾postMessage﴿ allows two pages 
from different domains, one framed inside the 
other, to communicate. Communication takes 
place in the post office style. Messages are posted 
to a window and a listener assigned to that 
window responds according to a Epic-dedicated 
preference list setup (for orders).

All new orders and flowsheet values filed via this 
workflow are added to the provider’s orders queue 
for verification and signature.

CDS tools

EMBED Web ApplicationHealth System

DMZ

  

" "

" "

Sign

Care Pathway #1 Care Pathway #2 Care Pathway #3 Care Pathway #4

#
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MOUD Referral Stakeholder Needs Assessment 

• Performed a needs assessment of 
stakeholders involved in referral 
process 

• IT solutions must address discordant 
priorities of ED (rapid and flexible 
referral process) and community sites 
offering MOUD (referrals minimize 
variability and overbooking). 

• To prevent drop-out in the referral 
cascade, need for increased availability 
and accessibility to MOUD on demand 
with protected communication 
channels between EDs and community 
providers of MOUD. 
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Study Design Change 

Feature 

Length of trial 

Control for temporal trends 

Control of heterogeneity by 
site 

All sites get intervention 

Number of clusters (ED sites) 

Go-live of IT intervention 

Additional time for IT build, 
pilot testing, and 

dissemination 

Stepped Wedge Group Randomized 

Longer trial period due to baseline 
and post-implementation phases 

Shorter trial period 

Weaker, more vulnerable due to 
longer trial period 

Stronger, due to shorter trial period 

Yes, sites serve as their own control 
Not as good, compensate for this 
weakness by employing constrained 
randomization 

Yes 
No, but can offer at end of shorter 
trial 

Fewer 
More (necessitating this supplement 
request) 

Staggered, later implementations 
can learn for issues in earlier ones 

Synchronized, requires more lead 
time and coordination 

No, due to longer trial period 
Yes, shorter trial period permits 
additional time for IT build and 
dissemination in later UH3 years 
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Study Design Change 

• Increasing the CDS build and integration period allowed for the 
switch to a group randomized CRT 

• Better control of temporal trends 

• Shorter overall trial period 

• Larger number of EDs required to maintain power 

• Covariate constrained randomization used for balance across 
sites/clusters 

• Offer intervention to all EDs at end of trial 
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Site / System Recruitment 

• Multiple sites in same system on same EHR build 

– No two EHR builds are the same 

– Each separate EHR integration requires additive costs 

– Recruiting multiple sites in the same system is more cost-effective 

• Serve a population with a high rate of OUD 

• Robust referral network in surrounding community for ongoing 
MOUD 

• Initial willingness/traction to adopt ED-initiated BUP in routine 
emergency care 

• Investigator at main academic site with expertise in ED opioid 
research capable of coordinating the trial in their system 
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Ethics / Regulatory 

• Benefited from expert guidance of 
Collaboratory core 

• Protocol approved by Western IRB (WIRB) 

• Waiver of informed consent under the 
Common Rule 45 CFR 46.116 

• Patients: 

– Have no identifiers 

– Are not the target of the intervention 
(minimal risk given life-saving best 
practices) 

– Do not interact with study directly – 
retrospective EHR data collection 

• Control sites can still follow best practices 

– Patients can request MOUD 

– Physicians retain control over their practice 
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UH3 Aims 

• UH3 Aim 1. Compare the effectiveness of user-centered CDS for 
BUP to usual care on outcomes in ED patients with OUD. 

• NEW UH3 Aim 2. Disseminate the EMBED intervention 
nationally. 
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Thank you. 
Questions? 

Edward.Melnick@yale.edu Gail.Donofrio@yale.edu 

@Ted_Melnick @DonofrioGail 

mailto:Edward.Melnick@yale.edu
mailto:Gail.Donofrio@yale.edu


Posters 
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