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Xylazine and Overdoses: Trends,
Concerns, and Recommendations

Ryan S. Alexander, DO, MPH, Bethany R. Canver, MD, MSW, MSSP, Kimberly L. Sue, MD, PhD, and Kenneth L. Morford, MD

Xylazine is a nonopioid veterinary anesthetic and sedative that is increasingly detected in the illicit drug
supply in the United States. Data indicate a striking prevalence of xylazine among opioid-involved

overdose deaths.

The emergence of xylazine in the illicit drug supply poses many unknowns and potential risks for people
who use drugs. The public health system needs to respond by increasing testing to determine the
prevalence of xylazine, identifying its potential toxicity at various exposure levels, and taking mitigating
action to prevent harms.

Currently, there is little testing capable of identifying xylazine in drug supplies, which limits the possibility
of public health intervention, implementation of harm reduction strategies, or development of novel
treatment strategies. (Am J Public Health. 2022;112(8):1212-1216. https://doi.org/10.2105/

AIPH.2022.306881)

Xylazine is a veterinary pharmaceu-
tical that is rapidly disseminating

across the unregulated drug supply in
the United States. It is not commonly
tested for in clinical settings or forensic
testing labs and can be deadly."? As
recently as 2018, xylazine was rarely
seen in the US drug markets, but it is
now a common additive to substances
like fentanyl, heroin, and cocaine. Most
concerning is its increasing involvement
in drug overdose deaths.>

Xylazine is a nonopioid anesthetic
and sedative approved by the US Food
and Drug Administration for use in
veterinary medicine but not for use in
humans.“ It is an -2 adrenergic recep-
tor agonist that has a chemical structure
similar to dexmedetomidine, a para-
lytic, and clonidine, an antihyperten-
sive, as well as phenothiazines and
tricyclic antidepressants.*® In humans,
a-2 agonist medications similar to
xylazine are often used as adjunctive
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medications in anesthesia to reduce
the requirement for general anesthe-
sia.® The effects of xylazine are primar-
ily actuated in the central nervous
system (CNS) via the locus coeruleus,
which then causes sedation, analgesia,
and muscle relaxation.” These actions
appear to be mediated by xylazine
inhibiting the release of norepineph-
rine in the CNS, leading to decreased
excitatory action.”

The effects of xylazine that may con-
tribute to overdose risk in humans
include CNS depression, hypotension,
bradycardia, and respiratory depres-
sion.2 When combined with opioids,
xylazine increases the potential for fatal
respiratory depression. Although the
opioid reversal agent naloxone plays a
critical role in responding to any over-
dose with possible opioid involvement,
it does not reverse the effects of xyla-
zine. Furthermore, there is no specific
reversal agent for xylazine approved for

use in humans, although the a-2 adre-
nergic antagonist tolazoline has been
described as a xylazine reversal agent
in veterinary medicine.” Consequently,
people who ingest xylazine may need
acute medical care, including mechani-
cal ventilation.® Without timely and
widespread testing for xylazine, clini-
cians are underprepared to recognize
and respond to the medical needs of
people exposed to it.

In this article, we describe current
trends of xylazine in the US drug supply
highlighting state-level data from Con-
necticut, identify clinical concerns, and
present recommendations for addressing
xylazine contamination moving forward.

CURRENT TRENDS IN
DRUG SUPPLY

Xylazine was first reported as a fre-
quently encountered drug contaminant
in Puerto Rico in 2001."° Since then,
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I FIGURE 1— Numberof Xylazine-Involved Overdose Deaths, by Month: Connecticut, 2019-2021

Source. Adapted from the Connecticut Department of Public Health."*

reports from Pennsylvania, Connecti-
cut, and other areas of the United
States have arisen.®>'""? Starting in
2019, xylazine first presented in toxicol-
ogy reports of opioid overdose fatalities
in Connecticut.” Over the last 2 years,
xylazine has more than doubled in
prevalence among fatal opioid overdoses

t, "4 with similar increases

in Connecticu
reported in Philadelphia, Pennsylvania,?
implying widespread and underrecog-
nized adulteration of the illicit drug sup-
ply. Besides being used as an adulterant,
xylazine is sought out by some individu-
als for its effects when combined with
other substances, in part leading to its
increased prevalence.

Xylazine is rapidly increasing in preva-
lence among various illicit substances,
primarily in combination with fentanyl,
but is also found in samples containing
cocaine, heroin, and other substances.'”
The effects of xylazine are thought to
enhance, prolong, or modify the effects
of heroin and fentanyl, and recent
mixed methodologies including ethno-
graphic data note that people use xyla-
zine to extend the “legs” (duration of
opioid effect) of fentanyl.’® In 2014, it
was believed to be more accessible
and easier to acquire than substances
such as fentanyl because xylazine is not
classified as a controlled substance ®
Furthermore, xylazine may serve as a
bulking agent that can be used by

street-level distributers to extend the
supply of their other drug products."""”
In Puerto Rico, xylazine has been
used for almost 2 decades. Despite
long-time knowledge that xylazine has
been used as an adulterant of other
substances, little has been done in
terms of prevention, surveillance, and
education regarding this substance. In
the United States, xylazine is currently
emerging as a significant component
of the drug supply and appears to be
regional. Current data show that in 2019
only 2% of all drug overdose deaths con-
tained xylazine, but the majority of cases
(67%) were in the northeastern United
States.'? However, this regional distribu-
tion could reflect the uneven availability
of toxicology testing for xylazine, with
variability across counties and states,
rather than the true distribution of xyla-
zine, which may be more widespread.

STATEWIDE DATA FROM
CONNECTICUT

drug overdoses. The department’s
August 2021 monthly report showed ris-
ing rates of xylazine-involved overdose
deaths since they started tracking in
2019 (Figure 1)."* In 2019, the first
report of xylazine among opioid-involved
overdose deaths in Connecticut identi-
fied 71 deaths containing xylazine and
fentanyl. In 2020, 141 overdose deaths
involving xylazine and fentanyl were
reported, and in the first 30 weeks of
2021 there were 172 overdose deaths
involving xylazine and fentanyl. In
August 2021, data from the report indi-
cated that xylazine prevalence among
fatal opioid overdoses was rapidly
increasing.'* The US Centers for Dis-
ease Control and Prevention (CDC)
reported that between 2019 and July
2020, Connecticut saw unintentional
drug overdose deaths with a lethal
combination of fentanyl and xylazine
increase from 5.8% to 11.4% of cases."

NATIONAL DATA

All suspected overdoses in the state of
Connecticut are investigated through
the Office of the Chief Medical Examiner,
and toxicology testing is standardized
statewide; xylazine testing commenced
in 2013 for all suspected accidental

drug intoxication deaths."® Monthly and
annually, the Connecticut Department of
Public Health releases an update on fatal

National data are similar to the trends
seen in Connecticut, with evidence

of increased prevalence of xylazine

in the US drug supply. In 2019, the
CDC released a report indicating that
xylazine had been identified in post-
mortem toxicology samples from drug
overdose deaths in 25 of the 38 states
that were examined.'? Prevalence of
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xylazine-involved overdose deaths has
risen over the past year, with states
including Connecticut, Massachusetts,
and Pennsylvania reporting substantial
increases in the number of cases iden-
tified from postmortem toxicology test-
ing over the past 1 to 2 years.>'""® The
CDC also reported that xylazine was
identified in over 3800 national toxico-
logical surveillance samples reported
from 2015 through December 2020,
with progressive increases each year,
culminating in 1492 reports in 2020."?

DATA LIMITATIONS

Reported increases in prevalence of
xylazine-involved overdose deaths sig-
nificantly underestimate true preva-
lence because of wide variation in how
cause of death is reported and how
postmortem samples are tested within
and across states.' Causes of death are
classified according to International
Classification of Diseases, 10th Revision
(ICD-10) classifications, many of which
do not specify the substance involved
(e.g., "other opioid,
“drug overdose”). Thus, even if the

"

other narcotic,” or

involved substance is known, it is not
captured via current overdose death
reporting systems. Although the
National Association of Medical Exam-
iners recommends listing all involved
substances on death certificates, this
recommendation is not universally
adopted in standard practice.” Further-
more, xylazine involvement is likely
being undercounted among overdose
deaths because testing only occurs at
the request of the medical examiner
and not in routine practice.®

CLINICAL CONCERNS

generally include significant respiratory
depression, bradycardia, hypotension,
and decreased consciousness.® There
are no specific reversal agents for
xylazine toxicity approved for use in
humans, and supportive measures
such as mechanical ventilation, fluid
resuscitation, blood pressure manage-
ment, and heart rate monitoring may
be indicated

Another important clinical concern is
unique skin lesions associated with
chronic xylazine injection, typically
appearing as abscesses or ulcerations
predominantly on the extremities."”
Multiple associations have been made
between xylazine and severe skin ulcer-
ations based on observational stud-
ies.'?29 Although a link has not yet been
definitively established, it is important
to recognize these severe skin lesions
as potentially xylazine related to effec-
tively address the underlying cause and
recommend cessation of xylazine injec-
tion, both intentional and unintentional.
Of note, these ulcerations are not spe-
cifically localized to the sites of injection
but can occur diffusely.'®

RECOMMENDATIONS

The rising prevalence of xylazine in the
drug supply is a concerning trend that
may be altering the risk profile of sub-
stance use, changing use patterns, and
affecting treatment response for indi-
viduals with suspected overdose events.
To further understand the impact of
xylazine on the drug supply and on
drug users, additional testing, research,
education, and harm reduction meas-
ures are needed.

Testing

The clinical effects of acute xylazine tox-
icity in humans are not well defined but
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Despite postmortem testing showing
xylazine involvement in an increasing

number of overdose deaths, there
remains minimal screening, surveil-
lance, or monitoring for xylazine among
people who use drugs, or of the drug
supply itself. There is great need for
improved surveillance to develop a
better understanding of the current
drug supply. This information is crucial
for an appropriate and directed public
health response and for first respond-
ers and clinicians making medical
decisions related to xylazine-involved
drug overdoses and associated
complications.

Despite there being high-quality,
detailed data from Connecticut, Phila-
delphia, and a few other areas in the
Northeast United States, overall, there
is a dearth of surveillance testing and
therefore a scarcity of information on
the prevalence of xylazine, both nation-
ally and in most localities. All cases of
suspected drug overdose should
include xylazine testing; however, cur-
rent xylazine testing requires a compre-
hensive toxicology screen via gas
chromatography-mass spectrometry,
which is a timely and costly barrier to
widespread screening. A rapid xylazine
screening test needs to be developed
and disseminated to allow for point-of-
care testing for clinical and individual
use. In fact, point-of-care drug checking
services using Fourier transform infra-
red spectroscopy have identified xyla-
zine in the drug supply.”’ Given the
growing presence of xylazine in drug
overdose deaths, test kit developers
should consider creating xylazine test
strips, similar to fentanyl test strips
(rapid antigen testing for use on urine
samples), to allow for rapid detection of
xylazine in settings utilizing drug check-
ing technologies to identify compo-
nents of unregulated substances prior
to use.



Research

Research is critical to better under-
standing the national distribution of
xylazine in the drug supply, the physio-
logical effects of xylazine in humans at
various exposure levels, and the com-
bined effects of xylazine and other
commonly used drugs (e.g., fentanyl,
heroin, cocaine, amphetamines). One
important area of clinical research is
determining any causal relationship
between xylazine and skin ulcerations
and ways to treat and prevent these
dangerous complications. The safety
and effectiveness of tolazoline as a
reversal agent for xylazine-related
sedation in humans should also be
investigated. More qualitative research,
including ethnography, is critical to
understanding how people are manag-
ing xylazine's risks, adapting their use
patterns, and avoiding the substance
or seeking it out, and to knowing the
drug’s relative availability and cost on
the street and its embodied effects.

Patient and
Clinician Education

Education about the presence of xyla-
zine in the drug supply is important for
both patients and clinicians. First-line
medical staff and responders—
including emergency medical techni-
cians, paramedics, emergency medi-
cine clinicians, and people who use
drugs—need to be aware of its rising
prevalence as well as what to do in
cases of suspected xylazine-involved
overdose. In addition to continuing the
use of naloxone for all overdoses with
potential opioid involvement, all first
responders should consider xylazine as
a contributor when response to nalox-
one administration is inadequate, and
be prepared to provide hemodynamic

support for xylazine-induced hypoten-
sion. Testing for xylazine should be
performed, if available, and those with
confirmed or suspected xylazine expo-
sure should be evaluated for skin ulcer-
ations. Importantly, testing the drug
supply, and informing people who use
drugs of identified contaminants, pro-
vides them the opportunity to modify
their behaviors and incorporate harm
reduction strategies.

Harm Reduction

Because there are currently no spe-
cific interventions for xylazine, it is
important to continue to recommend
and implement universal harm reduc-
tion measures as the prevalence of
xylazine increases around the country.
Harm reduction strategies and educa-
tion on xylazine should be given to all
individuals who use drugs. These
harm reduction interventions include
the following:

e Never use drugs alone. If using
alone, individuals should take
advantage of resources such as the
Never Use Alone hotline (1-800-
484-3731)%2

e Always have and know how to use
naloxone if using unregulated sub-
stances. Always administer nalox-
one in response to any suspected
overdose, including suspected xyla-
zine, to reverse any possible opioid
involvement.

e Startlow and go slow: use a small
test sample first to ensure that
potency and effects are what is
expected. Give ample time between
dosing. Stagger use if using with
others, so that 1 person can admin-
ister naloxone if necessary.

e Use from the same supplier if
possible.
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e Adopt safe injection practices (ster-
ile syringes, clean skin with alcohol
swab, don't lick needles, don't share
or reuse needles).

e Seek medical care for unusual
abscesses.

e Always contact emergency services in
the event of drug overdose. Naloxone
will not reverse the effects of xylazine.

CONCLUSION

The emergence of xylazine in the US
drug supply represents a growing
threat to people who use drugs. Cou-
pled with the rise of high-potency syn-
thetic opioids, such as fentanyl and its
analogs, xylazine is a new potential risk
in an ongoing overdose crisis. Initial
steps to addressing this threat must
include expanded xylazine testing,
patient and clinician education on its
risks, and promation of harm reduction
strategies to prevent further morbidity
and mortality. AJPH
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