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Simple model for designing behavioral interventions

B=MAP
High Fogg Behavior Model '1I'o cl\l;la:lgetbehavior, need:
gt ) otivation
B=-MAP 2. + Ability
5 3. + Prompt
= Prompts
. 2 succeed here
g EAST
Make intervention:
Famps 1. Easy
Low i e 2. Attractive/Social

Hard to Do Abi[ity Easy to Do 3. Time Iy

EAST: UK Behavioural Insights Team, 2014
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Zzz, Aaa
Female, 66 y.o., 02/10/1950
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| customize
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Allergies: Amoxicillin,.. 130 1b (50 k) / Act...
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OTF 163 m*

Di

No previous...  FYI (None)

ED Discharge Quantity Defaulted to 10 pills

BestPractice

Discharge Docum....

To Do

mP J0]

Medication List

ASK your doctor about these medications

? Close X
Preference List Search - 7zz,Aaa
Refresh | Doc PERCOCET
Document | Di
Medications
Frequency N
9
. . - Ordered by: Kuhns
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% of Rx for 10 pills doubled: 21% to 43%

Delgado MK...Perrone, JM, JGIM, 2018
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Pre-Invervention
l.l."J_ |

w
[
o

=1 Default = 20
Q
(7]
"y QL
o
YOUR “5
SOLUTION [
o
.; ; =
o
o
o
o

o - = T T
0 20 40 60 80 0
Pill Count

Post-Intervention

Default removed

Pills prescribed
decreased

Santistevan JR, Sharp BR, Hamedani AZ, et al.,
WJEM, 2018
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Fig. 1. Distribution of emergency department default opioid tablet order quantities among
survey respondents and proportion for a standard 3-day supply (12 tablets) or less.
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Lidocaine patch added to menu of routine ED orders

Orders
Quick List = Active
Chart Review CQraick List Imaging
LB SV Medications

D Flusd Mammlénance

2.5 mL

mg v

susp - 45 mL

ED Visit
Y

Al Orders

Mursing Antibiotics

[ Fluid Challenge LR - 500 mL
[ Fluid Challenge LR - 1000 mL

|:| Flusd Challenge LR Sepsis - 30 miLskg

[] aspirin chewable tablet - 324 mg

[ #voacmorphone {DILAUDID) injection -

LOA Chrders

tamanophen (TYLEMOL) tablet - 975 mg

[Jalbuterol / atrowent nebulizer solution 5 mg f

[[] diphenhydrANINE (BENADRYL) injection - 25

[ @i cocktal (Mazlox and Lidocaine visc) oral

1mg

||:||hu|:}|-::|fe-n (ADVILMOTRIN] taklet - 600 mg |

Care Everyah

[Jlidocaine 1% - 10 mL 50

[ ketarslac (TORADOL) inpection - 15 mg IV

|. |:|I-|:Icc,a|ne 1% with EPINEPHrine - 30 mL 50

[ LoRazepam (ATIVAN) injection = 2 mg IV

Protocols

Resulls  Signed & Held  Home Mads

Trauma Inital Trauma Medications

Labs

[Jaspirin (Salicylate) and Tylenol
[acetaminophen) Levels

[ Basic Metabolic Panel

[l Beta Hydroxybutyric Acid [Ketanes)
[CJeme Level

[Jcac with Diff

[Jcreatine Kinase (CPK)

[Tl creatinine Only - STAT lab syringe

CRP (Mon Candiac - Ortho Only) / ESR
(Sedimentation Fate)

[CJD-Dimer

[JOrug Screen, Urine

[ eToH (Ethanol) Level
[CIFimgerstick 8locd Glucose
[JHCG Quantitative

[JHCG Urine [EC)
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[CJLFTs {Liver inpury Panel)

Hecurr ing

Patients who received Lidocaine 5% Patch (per 1000)
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Rate of Lidocaine patch orders doubled
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e Motivation
» Stigma

o Ability
» Effort to identify patients
» Effort to engage patients
» Moneyl/effort to get X-waiver
» Competing interests

* No prompts to activate
treatment pathways

High

Motivation

Fogg Behavior Model

BehaviorModel.org

B=-MAP

Prompts

succeed here

&
#2
%,

Prompts

fail here

©2007 Bl Fogg

Contact BJ Fogg for permissions

Hard to Do Ab|[ity Easy to Do

Patients

* Motivation
» Withdrawal, stigma

» Addictive nature of drugs/present
bias

o Ability

» Environments encourage drug
use/isolation

» Treatment difficult to access

» Lack of $, ID, transportation,
housing

» Many treatment options don'’t offer
life-saving medications for OUD

o Lack of prompts to engage in
treatment once leave ED. Many
prompts to use drugs again
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Buprenorphine Induction Pathway & Personalizev 2

Ensure the patient does not have activated opioid receptors.
This can precipitate withdrawal with buprenorphine administration.

Confirm time since last opioid use:

IV heroin/fentanyl: =6 hours

Short-acting oral opioids (morphine IR, oxycodone IR): = 12 hours
Extended release opioids (morphine ER, oxycodone ER): > 24 hours
Methadone: = 72 hours

Call the Center of Excellence at 267-809-5080 to reach a Care Coordinator

Click below for Dorsata pathway:

- Buprenorphine Induction Pathway
F Laboratory
¥ Laboratory

Confirm negative HCG in females of child bearing age prior to initating buprenorphine/naloxone therapy.

Urine drug screen results are not required to initiate buprenorphine/naloxone therapy, but is needed for later outpatient
planning.

No results found for: HCGURINE

[C1Drug Screen, Urine
Once, Routine, URINE

[IHEE Urine (ED)
STAT, Once for 1 occurrence
r COWS Score
¥ COWS Scare
Maximum daily dose for this indication is buprenorphine 16 mg/naloxone 4 mg.

Patient's last COWS score:

Ocows <8
Ocowsa-12

Ccows = 12
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Chart Review

MedView

B

Orders

a

SnapShot

ACP

Carelign

ED Visit

< A

= i £ % a (%

Refresh | DoctoDoc PrintAVS ~ TxTeam | QuickVitals Validate Data by Device Review Visit ConsultUpdate

Document Disposition Clinical Scores

Departure Condition
| smartsets

Disposition

Clinical Impression

Orders and Rx

Discharge Inst

Follow-Up

Preview/Print AVS

Worl/School Exc...

Incidental Findings

DMV

Letters

Results

Doc to Doc

EXTRAS
BestPractice
Discharge Docum...

¥ Clinical Impression
[[]opioid abuse [F11.10]
[T mild opioid use disorder [F11.10]
[Imoderate opioid use disorder [F11.20]
[ severe opioid use disorder [F11.20]
[ opioid overdase [T40.2X14]
[l opioid withdrawal [F11.23]

~ Prescriptions

¥ Prescriptions

[ buprenorphine-naloxene 8-2 MG SL tablet
Print, Disp-6 tablet, R-0

Broons ascavcoiiee BUPIrENorphine

0.1 mL by intraNASAL route as needed (unresponsiveness). May repeat every 2-2 minutes until patient responsive or EMS arrives
Print, Disp-1 each, R-0
¥ Discharge Instructions
* Discharge Instructions
[ ACCESSING TREATMENT-MAT

OPIOID USE DISORDER: GENERAL INFO (ENGLISH)
OPIOID OVERDOSE: NALOXONE: GENERAL INFO (ENGLISH)

[JOPIOID WITHDRAWAL (ENGLISH)

v Follow Up
* Follow Up
Center of Excellence Opioid Treatment Program
|:| MNET Access Point
[IPrimary Care Provider

[]vour Doctor

Treatment Connection

v Ad-hoc Orders




ORIGINAL RESEARCH

Sustained Implementation of a Multicomponent
Strategy to Increase Emergency Department-
Initiated Interventions for Opioid Use Disorder

Margaret Lowenstein, MD, MSHP*; Jeanmarie Perrone, MD; Ruiying A. Xiong, MS; Christopher K. Snider, MPH;
Micole O'Donnell, CRS; Davis Hermann, MiD; Roy Rosin, MBA; Julie Dees, MBA, MA; Rachel McFadden, BSN, RN;
Utsha Khatri, MD, MSHP; Zachary F. Meisel, MD, MS; Nandita Mitra, PhD; M. Kit Delgado, MD, MS

Interrupted Time Series Analysls
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Interrupted time series analysis of buprenorphine use over
time before and after ED intervention implementation

Lowenstein...Delgado, Annals of EM, 2021



Provider-level buprenorphine prescribing before and after ED intervention implementation
Rate of buprenorphine prescriptions per OUD-related encounter for all providers with 10 or more
OUD-related encounters in the pre and post period.
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Lowenstein...Delgado, Annals of EM, 2021



Original Investigation | Substance Use and Addiction

Incidence of Treatment for Opioid Use Disorder Following Nonfatal Overdose
in Commercially Insured Patients

Austin 5. Kilard, MD, M5HP; Aria Xiong, M3S: Margaret Lowenstein, MD, BMPhil; Zachary F. Meisel, MD, MPH, M5HP; Jeanmarie Perrone, MD; Utsha Khatri, MD;
Mandita Mitra, PhD: M. Kit Delgado. MD, M5

Figure 3. Average Adjusted Probability of Follow-up Treatment After Oploid Overdose, by Overdose Type

and Race/Ethnicity

257
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Harain cverdaose Prescription opioid overdase
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~

S

Identification
Universal screening in
triage

Positive screen or
drug overdose

Positive

— N

:l:;-

Withdrawal Assessment

= Subjective
- COWSs

Treatment and Referral

<]

PRS Notification ~ MNursing BPA

O—b 1
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Provider Banner
with Discharge with Discharge
Guidance Orders

Active Withdrawal
s
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expedite Banner with for rapid
treatment treatment engagement
pathway



E-QUAL | sl Making OU D Treatment Engagement B e P o
Defa u It 0 ptl o n ADVANCING EMERGENCY CARE*\/\ﬁ

“In the last week, have you struggled with pain killers, or used heroin or fentanyl?”

Opioid Use Screen

@ In the last week, have you struggled with pain killers, or used Heroin or Fentanyl?

No (Negative) Yes (Positive) Drug Overdose  Unable to Assess L= M

Answer Selections:
e No (Negative) 2 End of screening

e Unable to Assess = Patient in acute distress/non-verbal (but nof suspected overdose)
e Drug Overdose - Patient presents for probable overdose involving illicit substance

e YES (Positive Active OUD) = “Do you feel like you are experiencing withdrawal now?”
o Yes response > nurses prompted to measure a COWS score in triage

Lowenstein...Delgado, NEJM Catalyst, 2021
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ED Visit @
ﬂ Refresh | J4 DoctoDoc = MPMAVS fhPrint AVS ~ gg TxTeam | # QuickVitals < DataValidate ~ «3 Review Visit {. Consult Update
Document = Disposition Clinical Scores
BANNERS
i
Banners E Banners o

MNOTE

Chief Complaint
Allergies

Home Medications
History

OB/Gyn Status
Orders

Prowvidar Mnfoc

This patient has active OUD. Click here to use the OUD orderset.

#* Chief Complaint ¢

Detox
Homeless
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¥ Orders
Opioid Use Disorder & & Manage User Versions

All patients with OUD should be offered buprenorphine. The dose varies on withdrawal severity. See below for dosing guidance based on COWS.

Standard doses of buprenorphine may precipitate withdrawal in patients with recent opioid use. Consider giving micro-dosages (< 0.5mg buprenorphine or
450mcg Belbuca) on patients not yet in withdrawal.

Providers can consult a substance use navigator 7 days a week between 9am-9pm by calling 484-278-1679.

- Click here for the Dorsata pathway on OUD

w Laboratory
Pregnancy testing and urine drug screening are not required prior to initiating therapy but help guide follow up. If pregnant, the preferred formulation is
buprenorphine-only, but buprenorphine-naloxone is acceptable alternative.

» Laboratory Click far more

w Clinical Opioid Withdrawal Scale (COWS)
~ COWS

Total COWS Score: 7
(02/08/22 0116 : Chukwu, Franklin, RN)

() COWS < 13 {micro-dosing)
() COWS > or = to 13 (standard dosing)
¥ Symptom management
w Symptom management
[[TPain
[[] Anxiety and restlessness

"] Gastrointestinal discomfort

« Ad hoc Orders

You can search for an order by typing in the header of this section.
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¥ Prescriptions
4 standard induction

® buprenorphine-naloxone 8-2 MG per sublingual film
Use 1 film every 12 hours for 7 days
E-Prescribe, Disp-14 film, R-0

MNADEAN: X*=*

Maximum MME/Day: Unknown for this order

on

(@ This medication will not be e-prescribed.  Invalid items: Medication  Details...

[ Microinduction of Buprencrphine
B4 Take home naloxone

® naloxone (NARCAN) 4 MG/0. 1ML LIQD
» 0.1 mL by intraMASAL route as needed (unresponsiveness) for up to 7 days. 1 spray per nostril every 2 minutes until patient is responsive
% print, Disp-1 each, R-1

w Discharge Instructions
¥ Discharge Instructions
Opioid use disorder

How and when to use intra-nasal naloxone
DAccessing medication-assisted treatment
[ I Microinduction of buprencrphine
DOpioid withdrawal

* Follow Up
* Follow Up

Careconnect Warmline
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Rates of OUD Positive Over Time by Month SCI’een | ng by defau It -> 50%

= increase in patients identified

16 would benefit from treatment

1.2 4

Easy to implement: + screens

- ? only 1 extra minute to triage
g | time
x 084 !
: @EM o .
| Catalyst = Innovations in Care Delivery
0.4 :
ol i CASE STUDY
" | Redesign of Opioid Use Disorder
TR R R RREEE R TRy Screening and Treatment in the ED
DRl % %07 \0’ ‘o‘_, Be BB U RN %% Margaret Lowenstein, MD, MPhil, MSHP, Rachel McFadden, RN, Dina Abdel-Rahman,
manth Jeanmarie Perrone, MD, Zachary F. Meisel, MD, MPH, MSHP, Nicole O'Donnell,

Christian Wood, Gabrielle Solomon, Rinad Beidas, PhD, M. Kit Delgado, MD, MS
Vol. 3 No. 1| January 2022

Lowenstein...Delgado, NEJM Catalyst, 2021



Significant increases in COWS in treated hospitals

COWS Measured among OUD Patients Identified by ICD Codes

=& 'Treated' Hospital

100+
95
90 -
85
80
751
70
65 -
60
55 1
50
45
«{ 26%
35 1
30 1
25
20 1
15 -
10 1

Control Hospital

47%**

Rate (%)

OF — - L ANy e e

10 9 8 -7 6 5 4 3 -2 - 1 2 3 4 5 6 7 8 9 10 11
s Time to Implementation (Month)
p<0.001 * p<0.01



Significant increases in MOUD use in treated hospitals

MOUD Initiation among OUD Patients Identified by ICD Codes

100
95
90 A
85 A
80 A
75
70 A
65
60 -
55 A
50 A
45 -
40 A
35 A
30 A
25 A
20 A
15 A
10

35%**

Hospital

=8= 'Treated' Hospital

Rate (%)

Control Hospital

[0 NN N S Y A, ™ Y S A

10 9 8 -7 -6 5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10 11
Time to Implementation (Month)

** p<0.001 * p<0.01
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E-QUAL |55 (all increased <p, 0.05) e i
Visits identified using OUD- Treated Hospitals Control Hospitals
related ICD codes Pre Post Overall Pre
n = OUD-related ICD codes 1258 1057 691 459
COWS Measured, overall 26% 47% 10% 13%
Male 27% 45% 12% 14%
Female 26% 51% 7% 11%
White 26% 49% 9% 13%
Non-White 26% 45% 12% 14%
Any MOUD, overall 27% 35% 7% 8%
Male 26% 34% 7% 6%
Female 27% 36% 7% 1%
White 25% 35% 7% 7%
Non-White 28% 34% 7% 1%




EMERGENCY S American College pf
° QUALITY i Emergency Physicians®
NETWORK ADVANCING EMERGENCY CARE /|,

Questions?

More Questions? Mucio.Delgado@pennmedicine.upenn.edu
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Thank You
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