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U.S. DRUG-RELATED DEATHS & HOSPITALIZATIONS

12 Month-Ending Provisional Number Suspected Nonfatal ODs per 10,000 Visits
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DISTINCT U.S. DRUG MARKETS

SMOKE SHOPS
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DISTINCT
U.S. DRUG MARKET PRODUC
TS
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OVERLAPPING DRUG SUPPLIES & SOURCES

Synthesis
Precursors

Synthesis
Byproducts N PS
(Novel Psychoactive
Substances)

Smoke
Shop

Industrial “ ”
Chemicals Drugs izl;/;ri\:::s; Ii
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I GEOGRAPHICAL DIVERSITY IN THE U.S.
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CFSRE’S NPS DISCOVERY PROGRAM

= Launched in 2018, NPS Discovery is an open-access drug early warning system operating in the
United States and housed at the Center for Forensic Science Research & Education (CFSRE)

— Primary focus on analytically confirmed detections of NPS and other substances (when possible)

= Maintain extensive collaborations and partnerships with vast variety of public health and safety
organizations (federal, state, and local) within North America and around the world
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NPS DISCOVERIES

= Our program has reported 201+ newly
discovered NPS in the U.S. (27+ in 2025)

— NPS opioids remain the largest subclass,
followed by cannabinoids and stimulants
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Stimulants

Opioids

m Miscellaneous

m Hallucinogens

m Cannabinoids

m Benzodiazepines

» |n total, our program has identified 296+ NPS

In the U.S. (103 in 2024)

— NPS opioids, stimulants, and cannabinoids
represent the largest subclasses
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NEW NPS DETECTED & REPORTED IN 2025

N-Desethyl
Protonitazene

Mitragynine

7-Hydroxy Mitragynine Spirochlorphine Pseudoindoxyl

Dicloqualone 2C-B-FLY THCP Dihydro-7-Hydroxy
Mitragynine

N-Pyrrolidino

slEwleze Metodesnitazene

Tetramethylfentanyl Etonitazene

Dipropyltryptamine
(DPT)

AB-MDMSBA Deoxymethoxetamine MMB-PICA
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LSM-75, Pynazolam, 2Me-PiHP, +++

X:X Forthcoming: DPP-26, Methidone,
4F-Alpha-PHP Ethylbromazolam Despentyl-UR-144 mn Avizafone, Methyl-K, PiPTentadol,
=
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NPS and related emerging
drugs continue to appear at
steady or increasing rates in

the United States
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NPS OPIOIDS

= North America has experienced continual shifts amongst its

market, often influenced by national and international efforts to
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5,6-DICHLORO BRORPHINE (SR-14968)

= Began appearing on gray market sites after nitazene analogue ban (China)

= Two samples tested positive:

— November 5t — Received through drug checking (“unknown white powder”) SR-14968 N CONSUMPTION

i NLY
ggg ;gIENTIFIC ANALYSIS (o]

— November 17th — Received test purchase

= Analytical Data (Drug Checking):

buridan

GC Chromatogram s El MS Spectrum

TOF MS Spectrum

5,6-Dichloro Brorphine

5,6-Dichloro

Desmethylchlorphine

MDPiHP

Mass/Charge. Da



NITAZENES & CARFENTANIL

NPS Opioids Carfentanil
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The North American opioid
crisis continues - fueled by
fentanyl but exacerbated by
potent novel synthetic opioids
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SYNTHETIC CANNABINOIDS
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JAIL & PRISON DEATHS INVOLVING SYN. CANN.

* Increased number of deaths involving
synthetic cannabinoids

— Fueled by use of precursors and (seemingly)
domestic production

= Cases analyzed in:
—2023="7
— 2024 = 30
— 2025 (to date) = 40+

= Able to provide answers for challenging or
underdetermined death investigation cases
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The synthetic cannabinoid
market is rebounding —
contributing to increased jail
and prison deaths
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MISCELLANEOUS

= Plant-Based Substances = Edibles & Synthetics = Other Synthetic Drugs
— Kratom alkaloids — Psilocin & 4-AcO-DMT — Dihydro-7-Hydroxy Mitragynine
— Semi-synthetic cannabinoids — Muscimol — Tianeptine
— Kava alkaloids — Blue Lotus — Phenibut

— Nootropics

= Opioid Adulterants
— Medetomidine
— Etomidate

— Local Anesthetics
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DIHYDRO-70H MITRAGYNINE (MGM-15)

Two samples (drug checking):

Began hearing about *“"MGM-15" in August 2025

— September 2"d — Plastic container labeled "MGM-15 RitPure*
— September 2"d - Plastic container labeled "MG-M15"

Analytical Challenges:
— GC-MS: Conversion to mitragynine
— LC-QTOF-MS: DH-70H vs. 70H M+2

= First Fatal Intoxication:
— September 39, 2025 = New Jersey
— History: Purchasing research chemicals
— Results: DH-70H (2,900 ng/mL), kratom, benzos

QO cfsre  ©@NPS piscovery
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MEDETOMIDINE - TRENDS
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MEDETOMIDINE - UNDERSTANDING ITS IMPACT

LL5. Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report

Weekly /Vol. 74 / No. 15 May 1, 2025

Overdoses Involving Medetomidine Mixed with Opioids —
Chicago, lllinois, May 2024
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SHORT COMMUNICATION

M) Chook for upcases

Clinical characteristics of patients exposed to medetomidine in the illicit
opioid drug supply in Philadelphia - a case series

Lauren Murphy® @, Alex Krotulski~® @, Brendan Hart®, Matthew Wong' (@, Rebeccah Overton?® and

Rita McKeeveri®

Department of Emergency Medicine, Division of Medical Toxicology, Lewls Katz School of Medicine, Temple University Hospital, Philadelphia,
PA, USA; 5The Poison Control Center at Children's Hospital of Philadelphia, Philadelphia, PA, USA; cCenter for Forensic Science Research and
Education (CFSRE), Frednic Rieders Family Foundation, Horsham, PA, USA; “College of Life Sclences, Thomas Jefferson University, Philadelphia,
PA, USA; “Department of Emergency Medicne, Division of Addiction Medicine, Lewts Katz School of Medicine, Temple University Hospital,
Philadeiphta, PA, USA; Department of Emergency Medicine, Lewls Katz Schoal of Medicine, Temple University Hospital, Philadelphia, PA, USA;
SLewls Katz School of Medicine, Temple University Hospital, Philadelphia, PA, USA

ABSTRACT

ARTICLE HISTORY

Introduction: Medstomidine is an emerging adulterant in the illicit opioid drug supply with minimal ~ Received 4 March 2025
data regarding dinical effects or bloed concentrations after uncontrolled exposures in humans. Revised 14 April 2025
Methods: A retrospective case saries was performed of patients presenting to the emergency department  Accepted 27 April 2025
after illicit opicid overdose with confirmed exposure to medetomidine. Patient outcomes and dlinical KEYWORDS

data were summarized with descriptive statistics.

Drug overdose; drug

Results: Eleven patients were included in the series. Whole blood medetomidine concentrations ranged toxicity;

from 1.2pg/L to 16pg/L. Patients had sinus bradycardia for a median of 3.4h, and hypotension was not levomedetomidine;
common. Six cases were admitted to the hospital, one to the intensive care unit, and all survived. All medetomidine;
cases tested positive for fentanyl and xylazine, and other adulterants were common. substance-related

Discusslon: Sinus bradycardia was the most salient finding of patients with confirmed medetomidine

disorders

exposure from the illicit opioid supply. Bradycardia resolved within the expected five half lives determined
by early drug studies, and no patient required atropin, electrical pacing, or vasopressors for hypotension.
The duration and degree of bradycardia did not correlate well with medetomidine concentrations.

Conclusion: In this retrospective case series, patients who tested positive for medetomidine had sinus

bradycardia and required prolonged monitoring.

Introduction

Medetomidine was first detected as an adulterant in blood
samples taken from suspected illicit opioid overdose
patients in Missouri, Colorado, and Pennsylvania in August
2022 and rapidly proliferated in 2024 [1,7]. Medetomidine
is the racemic mixture of the more familiar sedative dex-
medetomidine and its enantiomer, levomedetomidine. It is
an o -adrenergic receptor agonist used in veterinary medi-
cine for sedation and anesthesia but is not approved for
human use [3]. An alert issued by the Philadelphia
Department of Public Health in May 2024 indicated mede-
tomidine had been detected in the illicit opicid supply
stating a concern that patients may be at risk for bradycar-
dia, hypotension, and prolonged sedation [4].

The purpose of this paper is to describe the dinical char-
acteristics of patients who tested positive for medetomidine
after presenting to the emergency department after illicit
opioid overdose.

Methods

As part of ongoing public health surveillance, de-identified,
waste blood samples from patients presenting with atypical
features after presumed opioid overdose within a single uni-
versity health system are sent to a local forensic laboratory
for testing on a continuous basis. Discarded blood samples
are analyzed at the Center for Forensic Science Research and
Education (Horsham, PA). Samples are first analyzed using
non-targeted acquisition by liquid-chromatography quadru-
pole time-of-flight mass spectrometry against an in-house
library database of more than 1,200 targets. Samples testing
positive for substances of interest (e.g,, fentanyl, xylazine, and
novel agents) are secondarily analyzed by liquid chromatog-
raphy tandem quadrupole mass spectrometry to determine
concentration of drug.

From April 29, 2024, to May 12, 2024, patients presenting to
the emergency department with opioid overdose and brady-
cardia of 50 beats/min or less for at least one measurement,

CONTACT Lauren Murphy () itmsj@virginia.=du () Department of Emergency Medicine, Division of Medical Toxicalogy, Lewis Katz School of Medicing, Temple
USA.

University Hospital, Philadelphia, PA,
© 2025 Informa U Umite, trding 25 Tayor & Franos Group

Withdrawal Cases Soar in Hospitals, While Skin
Damage Wanes

Over the last year, as medetomidine quickly replaced xylazine, also known as "trang," in Philly's
street drug supply, emergency rooms saw a stark shift. Cases where drug-addicted patients
came in with soft-tissue damage — an injury widely linked to xylazine — dropped by more than
half. But the number of patients being admitted for severe withdrawal more than tripled in the
same period.

ER Visits for Drug-Related Withdrawal ~ ER Visits for Drug-Related Skin Damage

Metedomidine first detected in city drug supply

@he Philadelphia Tnquiver

2020 @1 2021 @1 2022 Q1 2023 Q1 2024 Q1 2025 @1

Note: Quartlerly totals are rounded estimates based on data obtained through a Right-to-Know request.
Chart: Max Marin/Staff + Source: Philadelphia Department of Public Health

Philadelphia’s rapidly changing and increasingly toxic drug supply often
acts as a bellwether for other U.S. cities. The city was among the first to
see overdose deaths spike after fentanyl, a potent synthetic opioid.
emerged last decade, and has spent the last five years trying to respond

to xylazine.




New subclasses of NPS are
emerging - causing harm and
mortality amongst knowing
and naive users
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))) DEATH CASE INVOLVING NPS
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DEATH CASE

CASE SYNOPSIS

= 20 y.0. male - college student
— History of purchasing drugs online
— Purchased a variety of substance
— Sell or distribute amongst friend and community

*= Intended to purchase “quaaludes”
— Schedules a time to try with his girlfriend

— Snorted substance twice AUTOPSY FINDINGS
— Girlfriend decided not to use . .
— [Gave some to a friend] * No evidence of injury
= Severe cerebral (brain) edema
= Next morning - found unresponsive in bed = Severe pulmonary (lung) edema

= Drugs and paraphernalia found at scene
— History of drug use

QO cfsre  ©@NPS piscovery
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CASE #3

TOXICOLOGY RESULTS DEATH CERTIFICATION

» Peripheral Blood: = Manner of Death:

— Methamphetamine (<10 ng/mL) — Accident

= Cause of Death:
— N-Desethyl etonitazene and 2F-2oxo-PCE

— Ketamine (50 ng/mL) & Norketamine (43 ng/mL)

— N-Desethyl Etonitazene (est. ~10 ng/mL) intoxication
— 2F-20x0-PCE L
. NH
u U rI ne. Fen!any.’fB)-i
— Methamphetamine T: ::
— Ketamine + metabolite N ——
H / Metonitazene (1)
— N-Desethyl Etonitazene N _— .
-Fliperidiny etonitazene t )
_ 2 F_ZOXO_ pC E O ‘-‘-‘N I - N-Desethyl etonitazene (1 2)-|
— 0
\ /\ doi.org/10.1007/s00204-024-03774-7
ol
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CONCLUDING REMARKS

= The U.S. drug market remains dynamic, geographically diverse, and variable over time

— Converging trilogy: Street drugs, smoke shop drugs, and online drugs

= NPS continue to emerge at a steady rate; however, major
market influences are now common

— Opioids: Fentanyls » Nitazenes » Orphine Analogues
— Cannabinoids: MDMB-4en-PINACA, 5F-ADB

— Miscellaneous: Mitragynine alkaloids, medetomidine

» Today, single-drug intoxications are rare for NPS in the U.S,,
especially as co-occurrence with other drugs and NPS increase

= Collaboration, collaboration, collaboration

— Forensic, public health, public safety, medicine, law, & others!
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NPS DISCOVERY REPORTS WWW.NPSDISCOVERY.ORG

NPS Benzodiazepines in the United States - - o Recommended Scope for

NPS Discovery — New Drug Monograph 2023 NPS Testing in the United States

Q3
2022

Benzodiazepines

NPS BENZODIAZEPINES IDENTIFIED

SELECT POSITIVITY: Q4 2019 to Q4 2022
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