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Evolution of Drivers of Overdose Deaths, All Ages
Analgesics == Heroin ==>  Fentanyl == Stimulants
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Source: The Multiple Cause of Death data are produced by the Division of Vital Statistics, National Center for Health Statistics (NCHS),
Centers for Disease Control and Prevention (CDC), United States Department of Health and Human Services (US DHHS). Slide Created by Nora Volkow



MOUD - BUP & Gap in OUD Care

- Medications for OUD (MOUD)
1. Methadone
2. Buprenorphine
3. Naltrexone

- Buprenorphine/naloxone (BUP), partial
opioid agonist combined with an antagonist

- Safe, Effective
» Decreases withdrawal, craving

« Decreases opioid use and overdose
events

* |ncrease in retention in treatment

Only 28.5% (1.2 million) - receive
MOUD - with either buprenorphine,
methadone, or naltrexone

(SAMSHA, 2018 National Survey
on Drug Use and Health)
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Evidence for BUP In the ED

2015 RCT by D'Onofrio. et al. at Yale EM

100:%: 78% - - - - -
Past 7 Day illicit Opioid Use
; ::: 61 raaiment Effect: P<0.007
37% | A et ot
g 300/: 1 4
6;..- " g q) . = Ratarral
5 0O Briaf Intervention
g = Buprenorphing
0% z
(A) (B) ©) 1
Referral Brief Buprenorphine
Intervention v ——
p<0.001 e oy

Engagement in Treatment at 30 days
 BUP - safe to administer in the ED;
« With BUP in ED: 2x More likely to remain

engaged in Addiction Treatment at 30 Days
(78% vs. 37%) (p < 0.001)
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vswor [Open.

Research Letter | Emergency Medicine

Trends in the Use of Buprenorphine in US Emergency Departments, 2002-2017

Taeho Greg Rhes, PhD, MSW; Gail D'Onofrio, MD, MS; David A. Fiellin, MD

Prevalence of buprenorphine use, #/100,000 ED visits
Buprenorphine Use

45+

0] Increased significantly
35 from 2002-2003 to 2016-2017
304 (odds ratio for linear trend, 3.31;
] 95% Cl, 1.04-10.50; P = .04).
204

15+

10

5- [

’ 2012-2013  €014-2013

Prevalence of buprenorphine use, No.
per 100000 ED visits

2002-2003 2004-2005 2006-2007 2008-2009 2010-2011 2016-2017

Years

Rhee TG, D’Onofrio G, Fiellin DA. JAMA Network Open. 2020



Barriers & Faclilitators to Initiating BUP In the ED

4% The NEW ENGLAND
=¥ JOURNAL of MEDICINE

BARRIERS FACILITATORS En:;i;ency Departments — A 24/7 /365 Option for Combating

the Opioid Crisis

Gail D'Onofrio, M.D., Ryan P. McCormack, M.D., and Kathryn Hawk, M.D., M.H.S.

- Stigma — addiction - Physician willingness . .
When it comes to opioid use ompel

- Physician readiness - Proper learning tool disorder (OUD), however, there has <
been a lot of reluctance among

. Concerns — med diversion emergency physicians to initiate peoe
treatment with buprenorphine....

- ED too busy

- Patients keep coming back - T—

e N newore|OpPEN. &
Complex protocol

Original Investigation | Substance Use and Addiction
Barriers and Facilitators to Clinician Readiness to Provide
Knowled ge gap Emergency Department-Initiated Buprenorphine

Kathryn F. Hawk, MD; Gail D'Onofrio, MD; Marek C. Chawarski, PhD; Patrick G. 0'Connor, MD; Ethan Cowan, MD; Michael S. Lyons, MD; Lynne Richardson, MD;
Richard E. Rothman, MD; Lauren K. Whiteside, MD; Patricia H. Owens, MS; Shara H. Martel, MPH; Edouard Coupet Jr, MD; Michael Pantalon, PhD; Leslie Curry, PhD;
David A. Fiellin, MD; E. Jennifer Edelman, MD
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How EMBED Works
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User Centered Design: To Simplify the Process

From a complex, multi-step process

ED-Initiated Buprenorphine

of Moderate to Severe Opioid Use Disorder

(0-7) none - mild

withdrawl

Waivered provider able to
prescribe bupsenorphine?

YES NO,

/ N

Unobserved
buprenorphine Refesal for
indnction and referral HNZoINgG treatment
for ongoing treatment

Notes:

*Clinical Opioid Withdrawal Scale (COWS) 2 13 (Moderate-Severe) consider
stacting with § mg bupsenorphiae or bupsenorphine / naloxone SL

*++ Patient remains in modesste withdrawal may consider adding additional 4mg

ddiction Medicine Specialist

d treatment providers/

proy

uss whenever pos
All patients should be educated regarding dangers of benzodinzepine and
alcohol co-use

Ancillary medicari with induction aze not needed

(=8) mild - severe

withdrawl j

Observe for 45-60 min
No adverse reaction

If initial dose 4mg SL repeat
4mg SL for total Smg

=

Waivered provider able to prescribe
buprenorphine?

/\'1:.Q \()\

ider retumn to the ED for
Prescription

f 16mg dosing
2-hour rule)***

Referral for ongomg treatment

16mg dosing for each day

until appo nt for
ongoing treatment

...to a simple, automated application

Buprenorphine (BUP) Initiation
D you have s waive to prescrie Buprenorphine?

No Yes Buprenorphine Treatment Options ngnt

Complicated Multi-step workflow

25-30 min

Select from one of the four treatment options below

Decision Support

Use these optional tools in

Exit/No BUP Hold in ED StartamgBUP || g tgmgBUP | ““inmacrionesso
(2x) decide

Does the patient Disgrose OUD
have Opioid Use

Disorder? (<3 DSM criteria) (23 DSM criteria) (23 DSM criteria) (23 DSM criteria)

None-to-Mild None-to-Mild Mild-to-Moderate Moderate-to-Severe
How severe is
patient's o o — —
withdrawal? <8 <8 3-13 =13
(ARSI | S —

Is patient ready for
treatment?

= “

Simple & automatic 5 min
1) Diagnosing OUD

2)  Assessing withdrawal severity (COWS)
3)  Motivating patients to accept treatment
4)  Automating EHR workflow including —

= clinical and after visit documentation,

= order entry

= prescribing

=  Community referral



Integrated into EHR workflow
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Buprenorphine Treatment Options Do you have a waiver to prescribe Buprenorphine? @i Yes

Optional Decision

Support Readiness

Score:

Brief Motivation Interview
Does the patient have

Opioid Use Disorder?

ALLERGIES Use the follwing techniques to motivate the patient to accept treatment. Treatment should be offered
| . Y regardless of the patient’s current readiness to accept it

Step 1: Readiness Assessment
Ask the patient to answer the following to determine their readiness to begin treatment with
buprenorphine.

On a scale of 1 to 10, with being not ready at all and 10 being totally ready, how ready do you feel
about starting treament with buprenorphine today?

@

©

Is patient ready for
treatment?

No

Step 2: Help Motivate
How severe is patient's
withdrawal?

| [

Ask questions that reflect on the patient's previous answers, use reflective listening to help frame your
questions and reiterate motivating factors to help encourage starring treatment.

Questions If 1 is Selected
Selected

Questions If 2-10

Step 3: Encourage Patient

Allow the patient to explain their answers. Ask question that reflect on the previous answers, and use
erate motivating topics or factors to help encourage starting treatment.

o]

tive listening to rei
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Optional Decision

Support Brief Motivation Interview

Readiness [ T
Does the patient have Score: i |
Opioid Use Disorder?

ALLERGIES Use the follwing techniques to motivate the patient to accept treatment. Treatment should be offered
| . Y regardless of the patient’s current readiness to accept it

Step 1: Readiness Assessment
Ask the patient to answer the following to determine their readiness to begin treatment with
buprenorphine.

On a scale of 1 to 10, with being not ready at all and 10 being totally ready, how ready do you feel
about starting treament with buprenorphine today?

¢

Is patient ready for
treatment?

Step 2: Help Motivate
How severe is patient's

withdrawal? Ask questions that reflect on the patient's previous answers, use reflective listening to help frame your

questions and reiterate motivating factors to help encourage starring treatment.

Questions If 1 is Selected
Selected

Questions If 2-10

Step 3: Encourage Patient

Allow the patient to explain their answers. Ask question that reflect on the previous answers, and use
erate motivating topics or factors to help encourage starting treatment.

o]
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E Hyperspace - YNH EMERGENCY ADULT - POC - EDWARD M. 2
m i=in Basket 2= ED Track Board [§8]ED Manager ER§EDMap @3ED Chart [8 MyDashboards ED Clinical Resources [ SlicerDicer | Library Senvices + O MyReports - Ml User SmartSets 5T Tools - & EISmarweb @ @ & Frint - Grlog Out +

@ (I & |[F& zzzrsh, Sbotwo [Poc__] eowarom.  AsAP [Q

' €= I® Review ... Synopsis K@¥ Cha... Problems Demo.. SnapShot B’ My ... ... MAR BResults Graphs '@ Triage MDCalc & emveen BE
@0 2
< RO2 / RO2A
Shotwo Zzzrsh
Female, 28.y-ou 4/9/1993 Buprenorphine Treatment thions Do you have a waiver to prescribe Buprenorphine? ® Ves
MRN: MR3297

Unit Phone #: 203-688-2222
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COVID-19 Vaccine: Unknown Does the patient have Score:

Isolation: None Opioid Use Disorder?
ALLERGIES

| [Unable to Asse ® Vs

LOS: 0 (H:0 E:0) [ 1 —_—

apout starung treament with puprenorpnine toaay ¢

CHIEF COMPLAINT

Chest Injury

BP Temp Pulse Resp
>1 day Step 2: Help Motivate

Spo2 Wt Is patient ready for
e G treatment? Ask questions that reflect on the patient's previous answers, use reflective listening to help frame your
Wt Method, Last BMI: None, questions and reiterate motivating factors to help encourage starring treatment.

None
@

RESULTS
No results

MED STATUS
None

Has Cosign Orders: None Questions If 2-10 is Selected
NarxScore: None

Chart Complete: N/A How severe is patient's

> . Some questions to consider asking if the patient selected 2-10 on the readiness scale:
Family Text Consent: None -
& withdrawal?

« What made you choose that number and not a lower one ?

+ What would be good about considering buprenorphine tre

« What are the benefits you've heard other talk about?

+ What might make you more motivated once you go home (or in a few days from)?
* Have you ever done anything you wish you hadn't while using drugs?

+ How important would it be to prevent that from happening again?

Allow the patient to explain their answers. Ask question that reflect on the previous answers, and use

reflective listening to reiterate motivating topics or factors to help encourage starting treatment
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Thank you for using the Buprenorphine (BUP) initiation
pathway. The following actions will now be completed:

Start 4 mg BUP (2x)

Note (use .EMBED SmartPhrase)
| have used the EMBED Buprenorphine Initiation decision support app to assess this patient for
opioid use disorder, opioid withdrawal, and readin treatment.

Using this app, | determined that this patient has:

. moderate OR severe opioid use disorder,

. a clinical opioid withdrawal scale of 8-13, and

. has expressed readiness to begin treatment with buprenorphine.
The patient will receive:

. buprenorphine 4 mg in the ED today, be observed for 45-60 minutes, and given another 4 mg dose if they have no
side effects,
. prescriptions for buprenorphine 16 mg sublingual daily for 5 days and a prescription for naloxone nasal spray.
3. referral to treatment, and
. education on opioid use disorder and naloxone use

Orders (The following orders will be placed now for your signature)
Buprenorphine-naloxone SL film 4 mg
Administer 4 mg n Observe patient for 45-60 minutes. If no adverse events, administer second d

Prescriptions (The following prescriptions will be placed now for your signature)
Naloxone Nasal Spray 4 mg
Buprenorphine-naloxone SL film 16 mg x 5 day

AVS/Discharge Instructions
Opioid Use Disorder

Naloxone (na ray)
Buprenorphine buccal film

Referral to treatment
A referral for an addiction specialist appointment will be offered when you exit this wind

EDWARD M.

& Triage mpcae B

LAUNCH CARE PATHWAY
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buprenorphine-naloxone (SUBOXONE) 2-0.5 mg per film 2 Film

Film 1 Film

] other

withdrawal, COWS >8

[ Doses JTEEE

Today Rty

Today 1222 Until Discontinued

Sublingual Administration: Place one film under the tongue. close to the base on the left or right side. and allow to completely dissolve.
Buccal Administration: Place one film on the inside of the left or right cheek and allow to completely dissolve. Advise pati
eat or drink anything until the film is completely dissolved
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After signing the orders, the clinician continues to work in the EHR
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Project Timeline

We are here

YEAR 1
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USER-CENTERED CDS DEVELOPMENT
Workflow Analysis; Initial Prototype Developmen

Usability & Field Testing

IT Build w/Local EHR Integration; Beta-Testing

PLANNING PHASE
Finalize Participating Sites & Protocol

Finalize Enroliment Targets
Finalize Data Collection Methods; IRB Approvals|

TRIAL PHASE|
Complete EHR Integration at All Sites

Clinical Enroliment with Ongoing Data Management
Local Formative Process Evaluation during Implementation|
Wide Scale Dissemination

Final Data Analysis & Publication

m_. NIH PRAGMATIC TRIALS
"s COLLABORATORY

Rethinking Clinical Trials®




Trends in ED visits, hospital
admissions, and non-fatal opioid
overdoses in the first months of
the COVID-19 pandemic across 5
health systems in 5 states

Figure:

Jeffery et al. JAMA Intern Med 2020;180(10): 1328-33.
Soares et al. Ann Emerg Med 2021 Mar 19; online ahead of print.
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Methods

= 18-month pragmatic, parallel, group randomized trial

= 18 ED clusters (21 sites) in 5 healthcare systems randomly allocated in 1:1 ratio to intervention versus
usual care arm with stratified covariate constrained randomization

= Intervention: CDS to support diagnosis & withdrawal assessment & automate orders, notes, Rx, AVS,

referral

= Primary outcome: initiation of BUP in ED at patient level

- Protocol approved by Western IRB (WIRB)

Intervention Group: 9 Emergency Departments

Control Group: 9 Emergency Departments

Ongoing Data Collection

18-month trial

>

Nov 2019

May 2021

>

EMBED Trial Protocol.
BMJ Open, 2019
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Consort Diagram

[ 18 ED Clusters for EMBED Trial J

|

INTERVENTION ARM Randomization ]\ CONTROLARM
9 Clusters 9 Clusters
* Total ED Visits Assessed = 775,873 * Total ED Visits Assessed =637,820
ED visit, notOUD | , —| ED visit, not OUD
related =772,430 L related = 634,000
ED %Uz;"s'ts ED OUD Visits
! 3,820

Excluded from analysis
* Patient repeat visit = 625
* Missing provider = 21 — ~

* Treated by NP or PA=10

Excluded from analysis
* Patient repeat visit = 469
* Missing provider =0
* Attending physician crossover = 1,043
M * Treated by NP or PA=48

Included in analysis Included in analysis
- OUD ED visits = 2,787 - OUD ED visits = 2,260
* Attending physicians =340 * Attending physicians =259
*Note that repeat visits do not equate to patients. Therefore, sums of patient " N AT C TRIALS
L |

I.. Rethinking Clinical Trials®

numbers may not appear complete across the diagram




Patient Characteristics

Intervention Control Total
N (%) N (%)

Total, N 2787 2260 5047
Age 36.0 (29.0-48.0) 36.0 (29.0-46.0)  36.0 (29.0-47.0)
Gender

Male 1870 (67.1%) 1447 (64.0%) 3317 (65.7%)

Female 917 (32.9%) 813 (36.0%) 1730 (34.3%)
Race

Black 452 (16.2%) 406 (18.0%) 858 (17.0%)

White 2048 (73.5%) 1565 (69.2%) 3613 (71.6%)

Other 196 ( 7.1%) 219 ( 9.8%) 415 ( 8.2%)
Ethnicity

Hispanic or Latino 505 (18.1%) 196 ( 8.7%) 701 (13.9%)

Not Hispanic or Latino 2166 (77.7%) 1934 (85.6%) 4100 (81.2%)
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Physician Characteristics

Physicians Intervention Control Total
N (%) N (%)
Total, N 340 259 599
Gender
Male 210 (66.9%) 141 (67.1%) 351 (67.0%)
Female 104 (33.1%) 69 (32.9%) 173 (33.0%)
Age Group, in years
<35 68 (21.7%) 41 (19.5%) 109 (20.8%)
35-44 124 (39.5%) 82 (39.0%) 206 (39.3%)
45-54 84 (26.8%) 56 (26.7%) 140 (26.7%)
55-64 29 (9.2%) 24 (11.4%) 53 (10.1%)
65+ 9 (2.9%) 7 (3.3%) 16 ( 3.1%)
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Outcomes

Counts Unadjusted Adjusted**
Intervention Control Effect size p-value Effect size p-value
Patient level outcomes N =2787 (%) | N=2260 (%)| OR (95 % CI) OR (95 % CI)
BUP initiated 233 (8.4%) | 193 (8.5%) | 1.24(0.57,2.71) | 0.59 | 1.17(0.64,2.14) | 0.60

- —
aloxone prescription at | 517 19 606y | 135 (6.0%) | 1.62 (0.81,3.22) | 017 | 1.17(0.45,3.09) | 0.75

discharge
L : 111/261
BUP initiated using EMBED (42.5%)
Unique Physicians who: N =340 (%) | N =259 (%) OR (95 % CI) OR (95 % CI)
Initiated BUP 135 (39.7%) 78 (30.1%) | 1.53(1.08, 2.15) | 0.02 1.76 (1.12, 2.76) 0.02

Prescribed naloxone at

. 177 (52.1%) 71 (27.4%) | 2.88 (2.03, 4.07) {<0.0001| 5.30 (3.33,8.44) | <0.0001
discharge

Initiated BUP using EMBED | 76/129 (58.9%)




Proportion of OUD patients receiving BUP by study arm

0.25
0.20 -
OAcademic
Academic
0.15 - O

Academic

0.710

w \
;2 _8_ * Bubble size indicating OUD
SAE cluster patient volume

Median 0.058 0.052

Mean 0.076 0.067 "= NIH PRAGMATIC TRIALS

Proportion of Patients Initiated BUP
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Temporal trends of phyS|C|ans |n|t|at|ng BUP and X-waiver (cumulatlve)
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Subgroup Analyses

Subgroup OR(diamond) with 95% Cl(line) value
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Conclusion

= Patient level: no change, limitations of data collection (e.g., methadone not in EHR)

= Physician level: Increased number of unique physicians that provided ED-initiated BUP and
naloxone prescriptions

= CDS like EMBED can:
— Bridge provider knowledge gap
— Streamline and automate EHR workflows
— Increase provider adoption of complex, unfamiliar evidence-based practices

= BUT additional barriers (stigma, physician attitude) remain and must be addressed to increase the
rate of ED-initiated BUP among OUD patients.

= Together with strategies addressing these barriers, EMBED can help improve consistency and

quality of care for OUD patients in ED. ", NIH PRAGMATIC TRIALS
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Conclusion

Unobservable innovations may fall To accelerate adoption of this
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EMBED related publications

Date
Mar-21

Feb-21

Oct-20
Aug-20

Jun-20

Feb-20
Oct-19
Oct-19
Jul-19
May-19

Feb-19

Journal Author
Ann Emerg Med Soares et al.

Stat Methods Med Li et al.

Res
JAMA Intern Med. Jeffery et al.

Acad Emerg Med Holland et al.

Int J Epidemiol Li et al.

J Psychiatr Brain SciMelnick et al.

JMIR Med Inform Chartash et al.

JAMIA Open. Melnick et al.
J Subst Abuse Ahmed et al.
Treat.

BMJ Open Melnick et al.

JMIR Hum Factors Ray et al.

Article Title |
Emergency Department Visits for Nonfatal Opioid Overdose During the COVID-19 Pandemic
Across Six US Health Care Systems.

Mixed-effects models for the design and analysis of stepped wedge cluster randomized trials: An
overview.

Trends in Emergency Department Visits and Hospital Admissions in Health Care Systems in 5
States in the First Months of the COVID-19 Pandemic in the US.

Interrupted Time Series of User-centered Clinical Decision Support Implementation for Emergency
Department-initiated Buprenorphine for Opioid Use Disorder.

Commentary: Right truncation in cluster randomized trials can attenuate the power of a marginal
analysis.

Progress Report on EMBED: A Pragmatic Trial of User-Centered Clinical Decision Support to
Implement EMergency Department-Initiated BuprenorphinE for Opioid Use Disorder.

Identifying Opioid Use Disorder in the Emergency Department: Multi-System Electronic Health
Record-Based Computable Phenotype Derivation and Validation Study.

An integrated web application for decision support and automation of EHR workflow: a case study
of current challenges to standards-based messaging and scalability from the EMBED trial.

A scalable, automated warm handoff from the emergency department to community sites offering
continued medication for opioid use disorder: Lessons learned from the EMBED trial stakeholders.

User-centred clinical decision support to implement emergency department-initiated
buprenorphine for opioid use disorder: protocol for the pragmatic group randomised EMBED trial.

Computerized Clinical Decision Support System for Emergency Department-Initiated
Buprenorphine for Opioid Use Disorder: User-Centered Design.



https://www.sciencedirect.com/science/article/pii/S0196064421002262
https://journals.sagepub.com/doi/10.1177/0962280220932962
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768777
https://onlinelibrary.wiley.com/doi/10.1111/acem.14002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7394942/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7164817/
https://medinform.jmir.org/2019/4/e15794/
https://academic.oup.com/jamiaopen/article/2/4/434/5599847
https://www.journalofsubstanceabusetreatment.com/article/S0740-5472(19)30007-8/fulltext
https://bmjopen.bmj.com/content/9/5/e028488.full
https://humanfactors.jmir.org/2019/1/e13121/

Yale - EMBED Resources Page

All EMBED related activities and resources available at: embed.ynhh.orqg

e Demo video of EMBED

Smartphone app for Bup
= O Vouluhe Search BUP Initiation

_ INITIATION  Android app

 10S app
EMBED

EMBED: An Electronic Tool for ED Clinicians to Initiate
Buprenorphine for Opioid use Disorder Patients

EMBED on MDCalc

A Demo Video — How to Use EMBED
Dr. Ted Melnick, MD, MHS

« Web version
« App version

> » 0 DO A

EMBED Demo Video for ACEP '21 Conference



https://www.youtube.com/watch?v=-XY4EIdaNKw
https://play.google.com/store/apps/details?id=com.amstonstudio.yaleembed&hl=en_US&gl=US
https://apps.apple.com/us/app/bup-initiation/id1574350314#?platform=iphone?utm_source=starter&utm_medium=start-page&utm_campaign=minimal-starter
https://www.mdcalc.com/emergency-department-initiated-buprenorphine-opioid-use-disorder-embed
https://apps.apple.com/us/app/mdcalc-medical-calculators-decision-support/id1001640662?utm_source=starter&utm_medium=start-page&utm_campaign=minimal-starter

EMBED dissemination activities

= Conferences:
— ACEP, October 2021, Boston, MA — EMBED Booth & Plenary for trial results
— Epic UGM meeting, August 2021, WI
— Southeast Regional ACEP Conference, June 2021, FL

— SAEM, May 2022, New Orleans, LA — EMBED booths in Exhibit Hall & submitted abstract on Secondary
analysis of EMBED data

— 3" party apps: MDCalc (app & Epic integration), BUP Initiation (iPhone & Android)
— EMBED v2.0 web application to interested Epic clients now

— Being built in native Epic Foundation System for 2022 go live

— Cerner native build planned

= |nvestigative:
— Trial manuscript in revision for BMJ
— Qualitative analysis of barriers to widespread adoption of EMBED tools
— Tracking BUP use nationally with OptumLabs Data Warehouse
— Secondary analysis of trial results underway
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Thank you!

Questions?
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edward.melnick@yale.edu gail.donofrio@yale.edu
@Ted_Melnick @DonofrioGall
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