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Poisoning deaths were declining

Poison prevention was working-pediatric 
deaths declined to under 100/year

Resuscitations were improving –TCA’s, 
APAP/ NAC

“Tox” teaching—great niche, great stories, 
great saves—published many case reports 
and few studies



JAMA 2011; 306: 2258-9.



Prescriber Education

ED “4 packs” oxycodone

35% reduction sustained due to 
provider education

Gugelmann H: Multidisciplinary intervention decreases the use of opioid 
medication from two urban EDs.     AmJ Emerg Med 2013; 31:1343



Volkow et al. JAMA, 2011; 305: 1299



Hoppe JA, Nelson LS, Perrone J: Prescribing Opioids Safely in the ED (POSED) Study Investigators.  Opioid 
prescribing in a cross section of US EDs.  Ann Emerg Med. 2015 :233-4. 



Prescribe and Dispense Naloxone (Narcan)

Jennifer Love, Bach Fund Grant 2015  PPMC



How would you study the impact of ED 
naloxone distribution? 



Lowenstein M, Sangha HK, Spadaro A, Perrone J, Delgado MK, Agarwal 
AK. Patient perspectives on naloxone receipt in the emergency 
department: a qualitative exploration. Harm Reduct J. 2022 ;19:97.

Spadaro A, Agarwal AK, Sangha HK, Perrone J, Delgado MK, Lowenstein 
M. Motivation to Carry Naloxone: A Qualitative Analysis of Emergency 
Department Patients. Am J Health Promot. 2023;37:200-209. 

Agarwal AK, Sangha HK, Spadaro A, Gonzales R, Perrone J, Delgado MK, 
Lowenstein M. Assessment of Patient-Reported Naloxone Acquisition 
and Carrying With an Automated Text Messaging System After 
Emergency Department Discharge in Philadelphia. JAMA Netw Open. 
2022 Mar 

Prescribe and Dispense Naloxone (Narcan)





New York Times 
August 2018





U Penn ED Buprenorphine Program 2018
One champion (X waivered and a few ED friend colleagues who 
agreed to complete the course)

One peer

Buprenorphine on formulary

Socialization/Education

Partnership with primary care

How do you get more physicians to prescribe buprenorphine?





ED INNOVATION Team

Expert Consultants



Objective 
   

   To assess the feasibility and safety of XR-BUP in patients with
   OUD exhibiting minimal signs of withdrawal defined as 
   Clinical Opiate Withdrawal Scale (COWS) score < 8
 

     

Ancillary



Objective 
   

   To assess the feasibility and safety of XR-BUP in patients with
   OUD exhibiting minimal signs of withdrawal defined as 
   Clinical Opiate Withdrawal Scale (COWS) score < 8
 

     

Ancillary

How would you recruit patients to an 
injection of an investigational drug in the 
ED followed by 4 hours of monitoring?



Methods: Monitoring and Observation 
Pre and Post XR-BUP Injection

Assessments
Pre-

Injection 

Post-Injection Time Points

Immediately 

after Injection

30

mins

60 

mins

90 

mins

120 

mins

150 

mins

180 

mins

210 

mins

240 

mins

Vital Signs X X X X X X X X X

COWS X X X X X X X X X

OOWS X X X X X X X X X

ARSW X X

Pupillary Diameter X X X X X X X X X

Desire to Use X X

Bad Drug Effects X X X

Post-Injection Medications X X X X X X X X

Pain Assessment Numerical 

Rating Scale 

X X X

Local Tolerability Scale X X

Precipitated Withdrawal As needed



Primary Outcomes
 

5 Cases of Interest 

Number 

Enrolled

Result

N (%)

CI

75

> 5 increase in COWS score within 4 hours of the XR-BUP 

(Includes the entire cohort)

5 (6.7%)

2.20% - 14.88%

Transition to moderate/severe withdrawal within 4 hours of the XR-

BUP injection

3 (4.0%)

0.83% - 11.25%

Precipitated withdrawal within 1 hour of the XR-BUP 
2 (2.7%)

0.32% - 9.30%



To compare the effectiveness of XR-BUP and SL-BUP induction 
(8-12mg) in approximately 2000 patients with untreated OUD in 
the ED on the primary outcome of engagement in formal 
addiction treatment at 7 days

D'Onofrio, Contemporary Clinical Trials, 2021

RCT: ED-INitiated BupreNOrphine VAlidaTION 
Network Trial 



New challenges in enrollment

How do you engage a patient in either treatment 
arm?



New challenges in enrollment

How do you engage a patient in either treatment arm?

Rising concerns and awareness of precipitated withdrawal?



To compare the effectiveness of XR-BUP and SL-BUP induction 
(8-12mg) in approximately 2000 patients with untreated OUD in 
the ED on the primary outcome of engagement in formal 
addiction treatment at 7 days

D'Onofrio, Contemporary Clinical Trials, 2021

ED-INitiated BupreNOrphine VAlidaTION 
Network Trial 

Lead Investigators 

RCT
1867

enrolled



Optimize patient identification and 
eligibility for treatment.

Single screen question
EMR Notifications





ED Screening Protocol 
Implemented



Making OUD Treatment Engagement Default Option

Screening -> 50% increase in patients identified that 
would benefit from treatment





Substance use navigator
intake and triage

Care Linkage
Care navigation, short-term case 

management, linkage to long-term 
treatment and resources

Clinician Telehealth Visit
Audiovisual or 
telephone-only

1

2

3



Call 484-278-1679

• Patients or providers can call for help

• Same day access to buprenorphine

• Fill gap between patient call and community MOUD 

appointment

• Ensure patients do not lose access to medication

• Tailored referral to longitudinal treatment ( behavioral 

health or primary care)



Warmline Results
200 patients (November 2021- July 2022)



Fentanyl and Xylazine

Jan Hoffman, New York Times
January 2023



Fentanyl-Xylazine: Clinical questions
What is the impact of xylazine on fentanyl overdose and 
response to naloxone?

Why is xylazine associated with wounds and how should 
they be treated and prevented?

Is xylazine associated with dependence and a distinct 
xylazine withdrawal syndrome?



FDA ToxIC 
Drug Overdose 
Toxico-Surveillance 
(DOTS) Reporting 
Program 



DOTS Sites



Three populations  prospectively 
enrolled. Eligible patients presenting with:

1. Opioid overdose

2. Stimulant overdose

3. Undifferentiated suspected illicit drug overdose



Drug Overdose Toxico-Surveillance

Overdose 

Reports

Patient Interview Chart Review Laboratory Analysis 



DOTS-Philadelphia

41 yo M BIBFR. Found on sidewalk with pinpoint 

pupils and abrasions to forehead. Given 2 mg IV 

naloxone with improvement but still lethargic when 

arrives in the ED.



DOTS-Philadelphia

41 yo M found on sidewalk

Intervention: 

◦ Given 2 more doses of naloxone IV (.04 mg)-- no response. 

◦ Head CT/Trauma eval negative

◦ UDS: cocaine, methamphetamine, opioids



DOTS-Philadelphia

41 yo M BIBFR. Found on sidewalk. 

Hospital Course: Suspected polysubstance use; awakens and spoke 

to counselor and discharged with follow up. Consents to study.

◦ (Waste) Blood sample collected on arrival now utilized for study



Results:

◦ Qualitative: Methamphetamine, Xylazine, Norfentanyl, 4-Hydroxy 

Xylazine,  Cocaine, Oxycodone, Naloxone, Fentanyl, Bromazolam, 

Metonitazene, Protonitazene

◦ Quantitative: Fentanyl (14 ng/mL), Xylazine (2.4 ng/mL), Norfentanyl 

(4.9 ng/mL), Naloxone (2.3 ng/mL), Metonitazene (1.0 ng/mL), 

Protonitazene (Positive, <0.5 ng/mL), Bromazolam (46 ng/mL)



https://www.cfsre.org/images/content/reports/clinical_reports/2023_Q4_Clinical_ACMT_DOTS_Reporting_Program_Quarterly_Report.pdf?emci=8a23a3fb-
03e3-ee11-aaf0-002248223794&emdi=024512e2-22e6-ee11-aaf0-002248223794&ceid=8113162



Introduction

Xylazine test strip performance in synthetic and human urine biospecimens

Methods

Results & Discussion

Conclusions

Daisy Unsihuay1, Ping Wang,1 Michael Milone,1 Ashish Thakrar2 and Jeanmarie Perrone3

1Department of Pathology and Laboratory Medicine, University of Pennsylvania, Philadelphia, PA. 2Center for Addiction Medicine and Policy, Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA. 3Department of 
Emergency Medicine, University of Pennsylvania, PA

Xylazine test strips detected xylazine at a concentration of 
>750ng/mL in synthetic urine spiked with xylazine and showed 
moderate sensitivity and lower specificity in detecting xylazine in 
urine collected in exposed patients.  Testing urine with xylazine 
test strips could be a feasible approach to rapid, point-of-care 
testing for xylazine exposure in clinical settings and should be 
rigorously explored.

❑ Qualitative analysis using Xylazine test strips

Xylazine standard (ng/mL) Patient samples

Experiments indicate a cutoff point 
between (500-750 ng/mL) which is 
lower than the one established by 

the manufacturer (1000 ng/mL).   

Results from xylazine detected in 
patient urine samples submitted for 

UDS analysis.

❑ Quantitative analysis using a GC-MS method for xylazine 

❑ Xylazine test strip performance 

✓ The 3 false negatives resulted from the lower sensitivity of the 
xylazine strip compared to GC-MS, which reported to be < 20 ng/mL.

✓ One out of the two false positives also tested positive for lidocaine, 
a known interference reported for the strip. 

True positives
26/29

False negatives
3/29

True negatives
5/7

False positives
2/7

Xylazine content in opioid 
samples

Opioid samples containing 
xylazine

Ref. DeBord, J.,  et. al . Drug Checking-Quarterly report (2023), CFSRE, NPS

✓ Xylazine, a veterinary tranquilizer is increasingly linked 
with adulteration of illicit opioids in the US.

✓ Recent reports indicate the growing prevalence of 
xylazine detection in street drug samples.

✓ MS-based methods are the gold standard method for 
xylazine confirmation but are time intensive which may 
delay interventions.

✓ We hypothesized that xylazine test strips in urine could 
serve as a rapid, point-of-care test to detect xylazine 
exposure

Six synthetic urine samples spiked with 
xylazine standards at different conc. and 36 
human urine samples were tested to 
evaluate strip sensitivity and specificity. 
Quantitative data was obtained from an in-
house GC-MS method for xylazine . Urine 
samples were tested within 1-13 days after 
collection and kept at 5 °C until analyzed. 

Xylazine 

tests strips 
from BTNX

Figure to be added.y

Distribution of xylazine 
concentrations in urine 

collected in exposed patients

Calibration curve obtained from xylazine 
standards spiked in synthetic urine using 
GC-MS based method. Samples were 
prepared using a liquid-liquid extraction. 

✓ The second false 
positive is of unknown 
origin. Interference 
study carried out with 
co-detected drugs is 
shown in the table. 



Toxicosurveillance



PennCAMP.org



Summary

Study what you see…
Develop an area of focus
Data analytic skills are critical.
Collaborate-–students, nurses, pharmacists, 
residents and colleagues and form networks.
Share expertise w other organizations
Mentorship-
Medicine is a special privilege- find joy to 
sustain yourself.



Many collaborators, research coordinators 
and mentees

Margaret Lowenstein, Judy Chertok, Nicole O’Donnell, Kit Delgado, Gilly Gehri, Jasmine Barnes, Sam Huo, 

Rachel McFadden, Lewis S. Nelson, Anthony Spadaro, Zack Meisel, Ashish Thakrar, Sophia Faude, Austin Kilaru
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