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Presentation Agenda

• Provide an overview of overdose fatality reviews.
• Describe xylazine and fentanyl drug trends.
• Review medical use and signs and symptoms of fentanyl and xylazine 

use and withdrawal.
• Explain xylazine toxicology, lab testing, and medical treatment.
• Summarize the roles of High Intensity Drug Trafficking Areas (HIDTA) 

and poison centers/toxicologists as OFR members.



Overdose Fatality Review Overview

• OFRs involve analysis and review of aggregate data to understand 
overdose trends, select cases to review, and provide context for case 
findings and recommendations
• OFRs involve a series of confidential individual death reviews by 

a multidisciplinary team to effectively identify system gaps and 
innovative community-specific overdose prevention and intervention 
strategies 
• These recommendations are presented to a governing committee 

that supports and provides resources for implementation framework 
for accountability for action



The "SOS" Process

Shared 
understanding

OFRs increase members’ understanding of area agencies’ roles and 
services as well as the community’s assets and needs, substance use 
and overdose trends, current prevention activities, and system gaps.

Optimized 
capacity

OFRs increase the community’s overall capacity to prevent future 
overdose deaths by leveraging resources from multiple agencies and 
sectors to increase system-level response.

Shared 
accountability

OFRs continually monitor local substance use and overdose death data 
as well as recommendation implementation activities. Status updates 
on  recommendations are shared at each OFR team meeting and with a 
governing committee, reinforcing accountability for action.



Director of White House Office of National Drug 
Control Policy (ONDCP) Designates Fentanyl 
Combined with Xylazine as an Emerging Threat to 
the United States

Source: https://www.whitehouse.gov/ondcp/briefing-room/2023/04/12/biden-harris-administration-designates-
fentanyl-combined-with-xylazine-as-an-emerging-threat-to-the-united-states/



Xylazine: Drug Enforcement Administration (DEA) Findings

• Between 2020 and 2021, forensic laboratory identifications of 
xylazine rose in all four U.S. census regions, most notably in the south 
(193%) and the west (112%).
• Xylazine-positive overdose deaths increased by 1,127% in the south, 

750% in the west, more than 500% in the Midwest, and more than 
100% in the northeast.

Source: https://www.dea.gov/sites/default/files/2022-12/The%20Growing%20Threat%20of%20Xylazine%20and%20its%20Mixture%20with%20Illicit%20Drugs.pdf



Adverse Effects and Overdoses

• When combined with fentanyl or other synthetic opioids, xylazine can 
increase the potential for fatal overdoses, as the similarity in 
pharmacological effects can further reduce the already decreased 
respiratory function. 
• Overdoses associated with xylazine may be more difficult to identify 

in clinical settings, as they often appear similar to opioid overdoses 
and may not be included in routine drug screening tests.
• A comprehensive count of xylazine-positive a overdose deaths in the 

United States is not currently possible, as not all jurisdictions 
routinely conduct testing for xylazine in postmortem toxicology. 
Testing procedures can vary even within the same state

Source: https://www.dea.gov/sites/default/files/2022-12/The%20Growing%20Threat%20of%20Xylazine%20and%20its%20Mixture%20with%20Illicit%20Drugs.pdf
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New Jersey – Drug Monitoring Initiative (DMI)
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Xylazine in New Jersey
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New Jersey State Police
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New Jersey OCSME Xylazine-Related Deaths
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

New Jersey OFS Laboratory Analysis Submissions by County
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

New Jersey Xylazine Seizures

Fentanyl/Xylazine*
Blue powder

Heroin/Fentanyl/
4-ANPP/Tramadol/Xylazine*

Purple powder

Fentanyl/4-ANPP/Xylazine*
Purple powder in blue wax 

fold

Fluorofentanyl/Fentanyl/
Cocaine/Tramadol/Xylazine*  

Loose white substance, no 
container

Fentanyl/Cocaine/
4-ANPP/Fluorofentanyl/ 

Xylazine*
White powder in pink flip-

top vial

Fluorofentanyl/Fentanyl/ 
4-ANPP/Xylazine*

White powder in pink flip-
top vial
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

New Jersey Xylazine Seizures

Fluorofentanyl/Fentanyl/Cocaine/
Tramadol/Xylazine*

Dark brown substance

Heroin/Fentanyl/Xylazine*
Nicotine

Hard dark substance in 
clear wax fold
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

Philadelphia, Pennsylvania, Department of Public Health. Substance Use Prevention & Harm Reduction. Health Update. 
Xylazine (tranq) exposure among people who use substances in Philadelphia. 12/8/22
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

Spread of Xylazine Across USA: January 2019 to June 2021

January 2020January 2019

June 2021

January 2020January 2019

Sherri L. Kacinko, Amanda L. A. Mohr, Barry K. Logan, Edward J. Barbieri, 2022, “Xylazine: Pharmacology Review and Prevalence and Drug 
Combinations in Forensic Toxicology Casework,” Journal of Analytical Toxicology 46(8): 911–917,,https://doi.org/10.1093/jat/bkac049
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence – National Presence

• Between 2020 and 2021, DEALaboratory identification of xylazineincreased across all four regions(Northeast, South, Midwest, andWest)
• The South had the largest reportedincrease (193%). The Northeast hadthe highest total number ofidentifications of xylazine of the fourregions
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence – State Perspective

• Alaska: During 2022, xylazine was identified ten times. Half the time, it was in light blue tablets mixed with fentanyl; the remainder indicated a dark substance mixed with heroin
• Arizona: Xylazine has become common and widespread, appearing in field testing as well as in overdose deaths. It is important to note that xylazine is generally seen in the presence of other drugs, rather than being the only drug present
• Delaware: Xylazine began appearing in October 2021. There have been a total of 283 cases involving xylazine from October 2021 to January 31, 2023 
• Connecticut: The Connecticut Intelligence Center (CTIC) has reported on the presence of xylazine in suspected heroin
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence – State Perspective

• Florida: 
• Positive identification of xylazinein submissions at the FloridaDepartment of Law Enforcement(FDLE) Forensic Laboratories is up1,600% between July 2016 andOctober 2022
• The Florida Medical ExaminersCommission (MEC) reported oneoccurrence of xylazine in deceasedpersons in 2018, 17 occurrences in2019, 99 in 2020, and 236 in 2021
• Fentanyl was found in 98% ofxylazine-involved deaths
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence – State Perspective

• Hawaii: As of August 2022, the Honolulu Police Department recovered several pills containing fentanyl and xylazine. As of January 2022, the Maui Police Department recovered a fine, light blue powder substance that included xylazine and fentanyl 
• Louisiana: As of June 2022, xylazine was observed in fatal overdoses in 16 parishes in Louisiana
• Maine: Since 2017, the State Health and Environmental Testing laboratory has reported 204 confirmed cases of xylazine. The laboratory is working with a seven-month backlog; Maine will not know its true numbers until the laboratory is able to catch up  
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence – State Perspective
• Michigan: As of September 2022, there were 206 xylazine-positive decedents; 100% also tested positive for fentanyl
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence – State Perspective

• Utah: Data from the Utah Department of Public Safety laboratories indicates xylazine in 23 items tested since December 2018
Total # of Items by Month Testing for Xylazine



Any agency with questions about this product or any other products may 
contact the Office of Drug Monitoring & Analysis (ODMA), Drug Monitoring 

Initiative (DMI), at:

Jason.Piotrowski@njsp.gov
DMI@njsp.gov
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Outline

Overview of Xylazine

Introduction to U.S. Poison Centers

Medical Toxicology (Tox) Services

Tox Work With Overdose Fatality Review (OFR) 
Committees



Xylazine Overview



Xylazine: Background/Overview

Veterinarian (large-animal) tranquilizer

Mechanism of action: central alpha2-agonist
(same mechanism as clonidine and dexmedetomidine)

Prevents release of neurotransmitters
(norepinephrine, epinephrine=adrenaline)

Negative feedback = relaxes CNS/CV cells



Xylazine: Background/Overview

Giovannitti, J. A., et al.,
2015, “Alpha2-adrenergic Receptor Agonists:

A Review of Current Clinical Applications,” 
Anesth Prog 62(1): 31



Xylazine: Clinical Effects/Treatment
Clinical Effects:

Bradycardia Hypotension Lethargy

Synergistic effects with opioids, alcohol, antipsychotics

Massive doses can cause shock and coma

Treatment:

Supportive care

No known effective antidote  (naloxone does NOT work)

Okay to use naloxone if clinical picture fits



Xylazine: Autopsies/Necrosis
Xylazine identified but not always measured;

UNKNOWN if it played a causative role in death

2021 Arizona Overdose Data:  ~ 2,000 OD deaths

6 autopsies found xylazine; 0 caused death

Xylazine-induced skin necrosis from IV injection?

Mechanism of injury = unknown

Wounds at sites where xylazine was not injected

Causation has NOT been confirmed



Xylazine Data





Overview of U.S.

Poison Control Centers



55 U.S. Poison Control Centers

Federal (HRSA) Accreditation

CDC Collaboratives

Require Medical Directors
(Physicians = Medical Toxicologists)



America’s Poison Centers—Annual Report

National Poisoning Data System
(all PCC data uploaded every ~ 8 minutes)

aapcc.org



NPDS Toxico-Surveillance

All 55 PCCs electronically upload all data every ~ 8 minutes









NPDS Annual Report From 
U.S. PCCs



Most Common Exposures





Publish Unique Deaths—Case Reports

NPDS scoring system based on Relative 
Contribution to Fatality (RCF)



RCF = 1–3 considered death caused by the exposure
More specific information available on the NPDS website

RCF Title Criteria

1 Undoubtedly Responsible Exposure caused the death.

2 Probably Responsible > 50% chance the exposure caused death.

3 Contributory Exposure caused the death because the 
patient had other active medical issues.

4 Probably Not Responsible < 50% chance the exposure caused death.

5 Clearly Not Responsible Exposure did not cause the death.

6 Unknown Unknown

NPDS: Relative Contribution to Fatality



Relative Contribution to Fatality (RCF)



Medical Toxicology and OFRCs



Medical Toxicology
Banner University Medical Center-Phoenix

Only Level One Toxicology Center in the 
United States

Phoenix Childrens Hospital

Admit patients

Consults/Outpatient services



Medical Toxicology

Our department admits and cares for ~ 1,600 patients/year

Clinical care in the ED, ICU, inpatients, and clinic

Comprehensive laboratory testing

Access to antidotes

Collaborate with State Lab and Public Health/Safety



Medical Toxicology and OFRC Work

Use clinical experience/training to help interpret
pre-fatal events

Use NPDS methodology to help determine
cause(s) of death

Interpret data: tests used, cut-off values, post-
mortem redistribution, and drug concentrations



Basic Urine Drug Screens (drugs of abuse)

Barbiturates Amphetamines/Methamphetamine

Benzodiazepines Cocaine

Opiates Oxycodone/Methadone/Propoxyphene

Tricyclics Cannabinoid (THC)

Fentanyl (and some derivatives)



UDS—Backbone Structures

propoxyphene



Drug Analyzed Cut-off Concentration (ng/mL)

Amphetamine
Methamphetamine  MDMA

500
2,100       34,300

Barbiturates 200
Benzodiazepines 100
Buprenorphine 10 ng/mL

Cannabinoid (THC) 50
Cocaine 300

Fentanyl (screen only) 1
Methadone 300

Opiate 300
Phencyclidine 25
Propoxyphene 1000

Tricyclics 1000



Urine Comprehensive Drug Test

Gas chromatography with mass spectroscopy

Provides a ‘fingerprint’ of the drugs in the patient

Requires hours to perform

Qualitative, NOT quantitative



Example of GC-MS Results
Result type: GC/MS Screen
Result date: 30 November 2012 16:00 MST
Result status: Auth (Verified)
Performed By: D, C on 30 November 2012 18:34 MST
Verified by: D, C on 30 November 2012 18:34 MST
Encounter info: XXXXXXXX, BGSMC, Inpatient, 11/30/2012 -

* Final Report *
Drugs/chemicals detected with analysis by gas chromatography/mass spectrometry:

Acetaminophen
Caffeine
Dextromethorphan
Diphenhydramine
Doxylamine
Polyethylene Glycol -n (pharmaceutical)



Comprehensive Drug Testing for Medical Purpose

(not forensic/criminal purposes)



Tox Work on Arizona OFRCs



AZ OFR: Tox Work/Input
Presented, trained NPDS methodology for RCF



AZ OFR: Tox Work/Input

Used PCC role to review, interpret, and report
Controlled-Substance Prescription Monitoring
Program (CS-PMP) data

Worked with OFRC on Reference Drug Concentrations
associated with Death (RDCaD)



AZ OFR: Tox Data/Analysis Case #1



AZ OFR: Tox Data/Analysis Case #2



Take-Home Points
Xylazine = animal sedative; illicit drug
contaminant; can cause human harm

Poison centers are great (free) resources for
patient care and public safety work

Medical toxicologist can assist
OFRC with case reviews



Questions/Slides

daniel.brooks@bannerhealth.com

(602) 402-8210 (cell)

http://phoenixmed.arizona.edu/centers/toxicologyCTPER:


