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Treatment of OUD in the ED: Is it Optional?

70,237 people
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LS. in 2017
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Why focus on the ED?

Because that’s where the patients are!

July 2016 — September 2017

30%1 Visits for Opioid Overdose

MMWR, March 9, 2018
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What is the Evidence for ED-initiated BUP?

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

Original Investigation

Emergency Department-Initiated Buprenorphine/Naloxone
Treatment for Opioid Dependence

A Randomized Clinical Trial JAMA 2015;313(16):1636-1644

) 78%

Past 7 Day illicit Opioid Use

: 37% ' T ponoor

(A) (B) (C) — Buprenorphing
Referral Brief Buprenorphine
Intervention )
p<o.oo1 = e 0o o

Engagement in Treatment at 3odays NIDA 5R01DA025991
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What is the Evidence for Inaction?

Annals of Intemal Medicine ORIGINAL RESEARCH

Medication for Opioid Use Disorder After Nonfatal Opioid Overdose

and Association With Mortality
A Cohort Study

Marc R. Larochelle, MD, MPH; Dana Bernson, MPH; Thomas Land, PhD; Thomas J. Stopka, PhD, MHS; Na Wang, MA;
Ziming Xuan, ScD, SM; Sarah M. Bagley, MD, MSc; Jane M. Liebschutz, MD, MPH; and Alexander Y. Walley, MD, MSc

 Larochelle, et al. (2018)
* N=17,568, 12 months post

Primary Exposure Classification: With Discontinuation*

A

non-fatal OD, between 2012- 6
2014 ‘Eg ;| No MOUD
] -+
: . ] Neltrexone
* 5% died within 1 year E g L L Y Rup )
L D O S L
+ < 30% received MOUD TX 3377 MMT
3T 14 bW
« significantly reduction in all- (F - = .
cause mortality with MOUD 0 2 - 6 8 10 12

Month From Index Monfatal Overdose
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Introducing EMBED

EMBED: Pragmatic trial of user-centered clinical decision support to implement
EMergency department-initiated BuprenorphinE for opioid use Disorder

ClinicalTrials.gov Identifier: NCT03658642

- 3 a EMBED:
PRAGMATIC TRIAL OF USER-CENTERED CLINICAL DECISION
1 1T . . SUPPORT TO IMPLEMENT EMERGENCY DEPARTMENT-INITIATED
Gail D’Onofrio
> Edward Melnick, MD, BUPRENORPHINE FOR OPIOID USE DISORDER

MD, MS MHS

Professor, Chair, Assistant Professor, EM;
Department of Director, Clinical National Institute

Emergency Medicine, Informatics Fellowship, m on Drug Abuse Yale University
YSM YSM Advancing Addiction Science School of Medicine
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Teams and People
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7 ~
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COORDINATION MENT TEAM IR e
TEAM (DCC, Yale) / endor: Epic \
* Ted Melnick, MD, MHS - PI + Pilot Study Site: Yale New Haven Hospital, York St Campus \
. James Dziura, PhD, MPH + Gail D'Onofrio, MD, MS — Co-PI |
« Charles Lu * Bidisha Nath — Project Manager I * Trial Intervention Sites: |
+ Fangyong Li, MPH, MS I : (S}t Raphatﬂ gampusl; I
» Liliya Katsovich — PM * Greenwich Hospita
+ Haseena Rajeevan, PhD GRANTS TEAM I * Control Sites: } |
+ Fan Li, MS, PhD + Bridgeport Hospltal' ' I
» David Chartash, PhD * Theresa Odyniec- Budget, | » Lawrence + Memorial Hospital
+ Molly Jefferey, PhD — Co- Finance . I |
L Leiwiley o e ; Sﬁ“ C‘;,fclf‘t‘)i"i,Ad.mltnM UNIVERSITY OF NORTH CAROLINA UNIVERSITY OF COLORADO |
ara Martel, froject Manager | HEALTH SYSTEM HEALTH SYSTEM :
IT TEAM (Yale) . | EHR Vendor: Epic EHR Vendor: Epic
Summer Medical L L , |
. I Intervention Sites: Rex, Nash Intervention Sites: UC Hospital AMC,
* Cynthia Brandt, MD, MPH Students Control Sites: Main, Chatham, Johnston- Poudre Valley + Med Center of Rockies |
* Allen Hsiao, MD — CMIO I Smithfield cluster |
* Yauheni Solad, MD, MHS » Wesley Holland, MS2, YSM | PI: Timothy Platts-Mills, MD, MSc Control Sites: Memorial Central
* Hyung Paek, MD « Jodi Mao, MS3, EVMS Co-PI: Mehul Patel, MS, PhD PI: Jason Hoppe, MD |
. * Osama Ahmed, MS3, YSM | IT: Edmund Finerty IT, Data - Sean Michael, MD
* YNHH-Epic I Data: Bill Korey Ross, Emily Pfaff Proj Coord — Cheryl Napier |
Analysts |
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9
: %;ﬁf;%lﬁ};y | BIRMINGHAM HEALTRH SYSTEM EHR Vendor: Cerner I
» Michelle DeWitt | EHR Vendor: Cerner Intervention: Main Campus- Baystate
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* Mathew Maleska, MBA * Data — Haiping Li /
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\ﬁ———————————————————’/
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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

Assessment of withdrawal severity

Motivation of patient willingness to start treatment
Initiating buprenorphine

Documentation of the care process

AN L S

Referral for ongoing treatment

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

« 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.

Yale — -~
NewHaven BUNC
Health y HEALTH CARE
: el Baystate
Conceptual UM Health
Design = ea
Derive B hosess |
Launch User-Centered from real PATTNErshIPS ool id{lﬁ;:ﬁj Improved
& Design Process o s:m’n I e
Maintenence challenges g
Design &
Invol
impiementation _mplement | ol |
‘ workflow —_ indesign :
sabil
EI:.m,,ﬂ“:n ; @] University of Colorado
Denver
LB MEDICINE
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UG3 Phase: Challenges & Solutions

BARRIERS

Poor usability of HIT
Complex protocol of BUP initiation

Stigma, Unfamiliarity to BUP initiation
protocol

EHR limitation to identifying adult ED
patients with OUD

Limited capability of vendor provided
CDS tool

Lack of infrastructure for warm handoff
from ED to community MOUD sites

Growing Opioid crisis - need to find a
timely solution

Yale scHOOL OF MEDICINE

SOLUTIONS

Direct observation and interviews of residents
and physicians — Identified current gaps and
needs in HIT

Developed user centered CDS tool

Developed and validated a two-algorithm
phenotype — Flags potential OUD cases
EHR-integrated web based application
Meetings with ED physicians and community
stakeholders — Developed automated, flexible,

electronic referral system

Original plan of Step-wedge study design —
Parallel group-randomized trial design

SLIDE 9



User Centered Design:

To simplify the process of initiating BUP in the ED

From a complicated algorithm ... . .. to a simple, automated application

Buprenorphine (BUP) Initiation

Do you have a waiver to prescribe Buprenorphine?

ED-Initiated Buprenorphine

Diagnosis of Moderate to Severe Opioid Use Disorder No Yes.

Buprenorphine Treatment Options right

Assess for opioid type and last use
Patients taking methad,
Consider

reactions to

‘may have
before starting

to72h fter last -
P o [2 hos alter fast nse Select from one of the four treatment options below

in these patients

v

(0-7) none - mild

(>8) mild - severe

Decision Support

. . Use these optional tool;
withdrawl withdrawl Exit/No BUP Hold in ED Slare ?2';')9 BUP |l stat8mgBUP | ““imescrinansn
decide
Dosing:
None in ED
‘Waivered provider able to Observe for 45-60 min
prescribe buprenorphine? No adverse reaction Does the patient Disgnose OUD.
have Opioid Use

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

N\

Unobserved

If initial dose 4mg SL repeat
4mg SL for total 8mg

using DSM

: o * All Patients Receive: + None-to-Mild Nene-to-Mild Mild-to-Moderate Moderate-to-Severe
buprenorphine Referral for «BriefIntervention | How severe is
) ; ) Bric ver H i —
induction and referral ~ ongoing treatment 1-Overdose Ed H - - - patient's Ll Lol
L going [Overdose Education 1 Waivered provider able to prescribe withdrawal? o = - =
for ongoing treatment aloxone Distribution . buprenorphine? DO NOT give ifintoxicated DO NOT give if infozicated
[ .
Notes:
*Clinical Opioid Withdrawal Scale (COWS) > 13 (Moderate-Severe) consider e Mo
stasting with 8 mg buprenorphine or buprenorphine/nalosone SL S fpatient reacy for faEs
treatment?
#% Patient remains in moderate withdrawal may consider adding additional 4mg s wtoo
and observation for 60 minutes . Consider return to the ED for
*#%*Consider high dosing in consultation with an Addiction Medicine Specialist Prescription 2 days of 16mg dosing
Warm hand-offs with specific time & date to opioid treatment providers/ 16mg dosing for each day . Select #4

programs within 24-72 hours whenever possible
All patients should be educated regarding dangers of benzodiazepine and
alcohol co-use

Ancillary medicati with induction are not needed

until appointment for
ongoing treatment

(72-hour rule)***

Referral for ongoing treatment

e

Yale scHOOL OF MEDICINE
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@ Clinicians continue in their current Epic workflow
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Click the ‘EMBED’ button in the patient’s chart to launch the app

Hyperspace - YNH EMERGENCY ADULT - POC - EDWARD M.

Board g ED Map [#&| ED Manager ¢=)ED Chart & My Dashboards. O My Reporis ~ B

[& | & Zzzwillow, Yscedtakeh...

Zzzwillow, Yscedtak: MRN: MR9018605 Assume Full
Male 66 Y_.O_07/01/1953 SN- 80247425 e Plan: None In

Male 05/07/2019 Critical Event: Code; St...

dentity: None art- Code expired

Allergies: No Known Al

L0l Medication Cancellation

& & T Too

0 (H:0 E:0)

NarxScore: None

EMI- None

E»Log Out ~

eowaro m. [ [EEEREN

My Note (o] x
W Chart Complete
. - &
Review Visit ED NoTe Provider Notes Procedure MNotes Observation Progress Note W10 Note ED Triage Notes
Symo [ ED Provider Notes ~
[5 My Note |~ [5 See All Notes | {_ Refresh 4
Chart Reviaw All ED Provider Notes
Problem List X Delete [S;Remove Cosign  F Tag
Demographics
Security, Resident, MD ED Provider Notes ate of Service: 5/13/2019 10:49 AM
SnapShot Resident Signed
Surgery
Procedure Orders
Nail Removal [28565403] ordered by Security, Resident, MD at 05/13/19 1050
My Note
Expand All  Collapse All
% History
Mo chief complaint on file O Hic ed text
Maee Oy HPI [ Hover for details &
MAR
Past Medical History %
L i
Past Surgical History
Results Review
—— Family History =
Review of Systems
Physical Exam
ED Triage Vitals
BP: nfa
Pulse: nfa
02 sat: nfa
Dispo
po Temp src: nfa
| EMBED SpO2: nia
e There were no vitals taken for this visit.
Physical Exam
Procedures
Nail Removal
Date/Time: 5/13/2019 10:50 AM
lomize Performed by: Security, Resident, ND
More = Authorized by: Parwani, Vivek, MD A
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SnapShot

O

Chart Review

i

Manage Orders

My Note

e

Results Review

Dispo
EMBED

ring Tools

& Customize

Buprenorphine (BUP) Initiation

Do you have a waiver to prescribe Buprenorphine?

No Yes

Buprenorphine Treatment Options

flexibility to use just the parts you need

ED-inifiated Buprenorphine Resources

App offers care pathways & patient assessment tools with the

Does the patient
have Opioid Use
Disorder?

How severe is
patient’s
withdrawal?

Is patient ready for
treatment?

Exit/No BUP

(<4 DSM criteria)

None-to-Mild
[

=8

Hold in ED

(=4 DSM criteria)

None-to-Mild

[—

<8

Start 4 mg BUP
(2x)

(=4 DSM criteria)

Mild-to-Moderate

Select #3

Start 8 mg BUP

(24 DSM criteria)

Moderate-to-Severe

_—

=13

Don't give buprenorphine if patient is intoxicated or has taken methadone within 72 hours

Decision Support

Use these optional tools in
any order to help you
decide

Diagnose OUD

Motivate
Readiness



Orders appear in an Epic ‘Shopping Cart’ that allows for easy

de/selection

@ %

< Queued Actions (6)

SnapShot
Thank you for using the Buprenorphine (BUP) initiation pathway. The following actions will now be completed:
Place New Orders
# buprenorphine-naloxone (SUBOXONE) SL tablet x
Launch Cai - i i -
Cliai Reviwr Sta]_’t Slng BUP Observe patient for 60 minutes post-dose
= Complete Clinical Opioid Withdrawal Scale (COWS) b4
Note assessment
%’ | have used the EMBED Buprenorphine Initiation decision support app to assess this patient for opioid use disorder, opioid withdrawal, and 12 nalOXOMNE (NARCAN) 4 mg/actuation NASAL spray »
Manage Orders readiness for treatment
= i =iz 3 buprenorphine-naloxone (SUBOXONE) SL tablet 8-2 mg X
Using this app, | determined that this patient has
; 1. moderate OR severe opioid use disorder File Flowsheet Data
E’ 2. a clinical opioid withdrawal scale of 8-13, and Documentation Pathway [ X
3. has expressed readiness to begin treatment with buprenorphine
My Note
The patient will receive " Accept
B 1. 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
R 2. prescriptions for buprenorphine 16 mg sublingual daily for 3 days and a prescription for naloxone nasal spray
= 3. referral to treatment, and
4. education on opioid use disorder, naloxone use and this study

Results Review

Orders (The following orders will be placed now for your signature)

= Buprenorphine-naloxone SL tablet 4 mg
= Administer 4 mg now. Observe patient for 45-60 minutes. If no adverse events, administer second dose

Prescriptions (The following prescriptions will be placed now for your signature)

+ Naloxone Nasal Spray 4 mg
+ Buprenorphine-naloxone SL tablet 16 mg x 3 days

AVS/Discharge Instructions

= Opioid Use Disorder
= Naloxone (nasal spray)
= Buprenorphine buccal film

Referral to treatment

= A referral for an addiction specialist appointment will automatically be made when you exit this window.

& Customize

More  »
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@ After signing the orders, you can continue to use Epic
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EHR Phenotype — Derivation

- Identifies ED patients with Algorithm 1 Algorithm 2
OUD using
ED Visit ED Visit

A. Diagnostic/billing l

codes (Algorithm l
- dhscharged
- discharged (not admitied)

B. EHR Based (not Eldl‘m‘[g[l':d] - not on MOUD
structured data - et on MOUD - not pre gnant
elements - not pregnant l
(Algorithm 2) NO Clinician or Biller

codes for
opioid-related
diagnosis
Clirncian Biller l
codes for codes for CHIEF COMPLAINT containing word(s):
opioid-related opioid heroin OR opiate OR opioid OR narcan
diagnosis related diagnosis

EXCLUDE Chnician or Biller
codes with non-OUD diagnosis

AND dhagnosis comment containing:
alcohol OR ETOH OR benzodiazepine

Yale scHOOL OF MEDICINE SLIDE 16



EHR Phenotype —Validation

Validation of EHR
Phenotype - using
physician chart review

« High degree of

validity across two
healthcare systems

Yale scHOOL OF MEDICINE

Reviewers +

Reviewers -

Predictive Value (95% CI)

Algorithm 1 (Internal Validation)

Phenotype +

(=)

2

PPV 0.96 (0.863-0.995)

Phenotype -

1

NPV 0.98 (0.893-0.999)

Algorithm 2 (Internal Validation)

Phenotype +

)

5

PPV 0.8 (0.593-0.932)

Phenotype -

0

®

NPV 1.0 (0.863-1)

Combined Phenotype (Internal Validation)

Phenotype +

©)

3

PPV 0.95 (0.851-0.989)

Phenotype -

4

NPV 0.92
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EHR integration

B Web Discharge Instructions
EMR application
PP Referrals
Application launched in iFrame of Epic Prescriptions
EMR and communication token is sent
Notes
E’;D Orders

CDS tools

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

Populated in the EHR
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Ethics / Regulatory

A research study to help clinicians

« Expert guidance from NIH Collaboratory core intiate Bupranorphine in the ED

“This hospital is taking part in a NIDA-funded implementation trial to increase the uptake of a computerized clinical
decision support intervention to help clinicians treat Opioid Use Disorder (OUD).

ED-initiated Buprenorphine
As patients with OUD often seek medical care in EDs, the ED visit provides an opportunity to access care when

patients may be more motivated to start treatment. Buprenorphine/naloxone (BUP) is a treatment for OUD that
decreases withdrawal, craving, and opioid use and that can be prescribed by appropriately irained physicians.
° I‘O O CO ap p I‘O V e j 7 eS e I‘ [ ) Among OUD patients, ED-initated BUP treatment with referral for angoing medication for OUD doubles the rate of

engagement in formal addiction treatment.

How to start Buprenorphine in the ED
nts with a diagnosis of moderate to severe opioid use disorder

for paf

Assess for opioid type and last use

h h Patients taking methadone may have withdrawal reactions to buprenorphine up to 72 hours after last use.
o airver or imniormed consent under Common Rule 4 5 e

Cows
i3 3
None - Mild Withdrawal (0-7 COWS) Mild - Severe Withdrawal (>/= 8 COWS)
CFR 46.116 ‘ ; :
o Dosing: None in ED Dosing: -8mg SL*
!
For Waivered Providers: Observe for 45-60 min
Unobserved buprenorphine induction No adverse reactions
. ! and referral for ongoing treatment
[ © i
° = For Non-waivered Providers: If Iniitial dose 4mg SL repeat 4mg SL
Referral for ongoing treatment for total 8mg

Observe**

. o (v '~ For Waivered Providers:
All patients shoutd be educated regarding i Prescription: 16mg dosing for each day
- dangers of benzodiazepine and alcohol co-use. i until appointment for ongoing treatment
Ancillary medication treatments with T — jaith care
buprenorphine induction are not needed. i rotos 1o s vl 2 e
16mg dosing (72 hour rule)
Referral for ongoing treatment rug Abuse (NIDA)
. o o e o — ) rsity called
— Ot target 0] t e 1n ter‘ en tlon minimal ris e o) oy e s ic use Disorder)
v vt posaie
Clinician participation in this stud artments (ED)
This stucy evaluates how care is delivered o OUD patients in this ED. The study team will ok at the treating
cliniians’ practice patterns.The privacy of your information is important, and we willonly use secure ways to 100k
at practice patterns. You will not be identifd. Decisions not to partcipate or withdraw from the study at any time.
. . o . or study resuis related o the provider if they do participate, will ot affect their employment or standing at this
— Do not interact with stu 1rect retrospective i
9 A to patients
ontac
I you would like more information on the EMBED trial or uld like to opt out of the study, plea: order, you may
203.737-2810. es to treat opioid
o EMBED: Pragmatic trialof usercentered dlinical decision support to implement EMergency department initated
Buprenorphin for opioid use Disorders (RB Protocol Number: #######)
mation from
reat opioid use

disorder. The study team will not collect more data or do any extra tests, than they
would for any other visit.

« Control sites can still follow best practices

The privacy of this information is important, and we will not collect any identifying
information about you. Specifically, we will not collect your name, medical record
number, date of birth, address phone number, or any other private information
from your visit that could be linked back to you.

— Patients can request MOUD

If you have any other questions about this research project, please call

203-737-2810 and a member of the study team will call you back.

EMBED: Pragmatic tral of user-centered clinical decision support to implement EMergency department initiated
BuprenorphinE for opioid use Disorder; (IRB Protocol Number: #######)

— Physicians retain control over their practice

Yale scCHOOL OF MEDICINE SLIDE 19



UH3 Aims

EMBED TIMELINE
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5

Q11Q2|1Q3/1Q4[Q1/Q2[Q3|Q4|Q1[Q2|Q3[Q4|Q1|Q2|Q3|Q41Q1|Q2|Q3 Q4

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 & Protocols

Finalize Enrollment Targets

Finalize Data Collection Methods; IRB Approvals

TRIAL PHASE

Complete EHR Integration at All Sites _

Clinical Enrollment with Ongoing Data Management]

Local Formative Process Evaluation during Implementation

Wide Scale Dissemination

Final Data Analysis & Publication

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

« UH3 Aim 2. Disseminate the EMBED intervention nationally.
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UH3 (Implementation Phase) — Progress so far..

« Finalize Master Data Dictionary, Codes

A.DATA -
1. Local SQL Query built 8
. . 2. Sample data sent to Yale 8
L CO mpl ete D at a Valldatlo n 3. Data meets validation requirements
a. Automated review 8
b. Face Validity review 8

o B.INTERVENTION:

b Complete EHR Integratlon 1. Intervention is liveg

2. Referralis live 8

3. Intervention has fidelity with goals to automate: 8
i. Note writing

o o o ii. Order entry

e Check Site Readiness (Checklist) . Prescription writing

iv. Discharge notes

v. Referral

4. Training: local detailing is coordinated at intervention sites D

« Oct 31-Nov 14, 2019 - Trial CIRDCOMPLINCE &

1. Provider Notification : CJ

Launched, Patient enrollment started 2. Posters: 4

i. Provider facing — posted in work station

ii. Patient Facing — posted in waiting room

e First round of data collection — Jan 15,
2020
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Publications related to EMBED Study

1. RayJM, Ahmed OM, Solad Y, Maleska M, Martel S, Jeffery MM, Platts-Mills TF, Hess EP, D’Onofrio G, Melnick ER.
Computerized Clinical Decision Support System for Emergency Department—Initiated Buprenorphine for Opioid
Use Disorder: User-Centered Design. Journal of Medical Internet Research Human Factors. 2019;6(1):e13121.

2. Ahmed OM, Mao JA, Holt SR, Hawk K, D’Onofrio G, Martel S, Melnick ER. A scalable, automated warm handoff
from the emergency department to T community sites offering continued medication for opioid use disorder:
Lessons learned from the EMBED trial stakeholders. Journal of Substance Abuse Treatment. 2019;102:47-52.

3. Melnick ER, Jeffery M, Dziura JD, Mao JA, Hess EP, Platts-Mills TF, Solad Y, Paek H, Martel S, Patel MD,
Bankowski L, Lu CC, Brandt C, D’Onofrio G. User-Centered Clinical Decision Support to Implement Emergency
Department-Initiated Buprenorphine for Opioid Use Disorder: Protocol for the Pragmatic Group Randomized
EMBED Trial. BMJ Open. 2019;9:e028488.

4. Chartash D, Paek H, Dziura JD, Ross BK, Nogee DP, Boccio E, Hines C, Schott AM, Jeffery MM, Patel MD, Platts-
Mills TF, Ahmed O, Brandt C, Couturier K, Melnick ER. Identifying Opioid Use Disorder in the Emergency
Department: Multi-System Electronic Health Record—Based Computable Phenotype Derivation and Validation
Study. JMIR Med Inform 2019;7(4):e15794; URL: https://medinform.jmir.org/2019/4/e15794; DOI:
10.2196/15794; PMID: 31674913;

5. Edward R Melnick, Wesley C Holland, Osama M Ahmed, Anthony K Ma, Sean S Michael, Howard S Goldberg,
Christian Lagier, Gail D’Onofrio, Tomek Stachowiak, Cynthia Brandt, Yauheni Solad, 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, JAMIA Open, ,
00z053, https://doi.org/10.1093/jamiaopen/00z053
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https://medinform.jmir.org/2019/4/e15794
https://doi.org/10.1093/jamiaopen/ooz053

Thank you.

Questions?

@Ted Melnick @DonofrioGail
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