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Increasing use of xylazine, most often in combi-
nation with other drugs such as fentanyl, is a 
rapidly growing threat to human health in the 

United States. Xylazine is an α
2
-agonist in the same 

drug class as clonidine, lofexi-
dine, and dexmedetomidine. It 
was initially studied for use in 
humans as an antihypertensive 
agent, but development for hu-
man use was discontinued be-
cause of adverse effects. Xylazine 
was approved by the Food and 
Drug Administration for use as a 
sedative in veterinary medicine 
in 1972 but isn’t approved for use 
in humans.

Centrally acting α
2
-agonist 

medications inhibit the release 
of norepinephrine and epineph-
rine. The effects on the central 
nervous system include sedation, 
analgesia, and euphoria. Reduced 
sympathetic outflow from the cen-
tral nervous system causes de-
creased peripheral vascular resis-

tance, heart rate, and blood 
pressure. Some α

2
-agonists are 

approved for use in humans as 
antihypertensive agents, for se-
dation, and for mitigation of 
opioid-withdrawal symptoms to 
facilitate abrupt opioid discon-
tinuation. This class of drugs is 
not regulated under the federal 
Controlled Substances Act and 
historically has been thought to 
be associated with a low risk of 
illicit use. People who use xyla-
zine, however, may develop 
physiological dependence, have 
symptoms consistent with a xyl-
azine-related substance use dis-
order, and have severe withdrawal 
symptoms (e.g., irritability, anxi-
ety, and dysphoria) after abrupt 
discontinuation. Xylazine-with-

drawal symptoms are not allevi-
ated by the administration of 
opioids. The severity of such 
symptoms, combined with un-
certainty about effective treat-
ment options, may compel peo-
ple to continue to use xylazine, 
since discontinuation without as-
sistance often isn’t feasible.

Xylazine appears to have en-
tered the illicit drug supply in 
the northeastern United States as 
an additive to fentanyl. It can be 
consumed orally or by smoking, 
snorting, or intramuscular, sub-
cutaneous, or intravenous injec-
tion. The drug’s reported dura-
tion of effect is longer than that 
of fentanyl; adulteration of fenta-
nyl with xylazine therefore prob-
ably enhances the euphoria and 
analgesia induced by fentanyl and 
reduces the frequency of injec-
tions.

The first illicit use of xylazine 
was reported in Puerto Rico 
around 2001. Xylazine was ini-
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tially used in combination with a 
polydrug mixture, commonly re-
ferred to as a speedball, contain-
ing a stimulant (e.g., cocaine or 
amphetamine) and an opioid (e.g., 
heroin, morphine, or fentanyl). 
Xylazine was identified intermit-
tently in drug samples collected 
in the continental United States 
between 2006 and 2018. Phila-
delphia and Connecticut appear 
to have been the epicenters of 
xylazine use in the continental 
United States, but use is rapidly 
spreading throughout the coun-
try.1 The drug is known as “anes-
thesia de caballo” in Puerto Rico 
and “tranq” in Philadelphia (or 
“tranq dope” when combined 
with opioids, most often fenta-
nyl). Xylazine was found in more 
than 90% of illicit drug samples 
tested in Philadelphia in 20212 
and was identified in forensic 
toxicology samples from 36 of 49 
states that were tested in June 
2021.3 As of March 2023, fenta-
nyl mixed with xylazine had been 
found in drug seizures in 48 
states. According to data from 
the Centers for Disease Control 
and Prevention, the estimated 

number of drug-poisoning deaths 
in the United States involving xy-
lazine grew from 260 in 2018 to 
3480 in 2021, an increase of 
1238% (see graph), with the 
highest numbers of such deaths 
during that period reported in 
Pennsylvania, Maryland, New 
York, and Connecticut.

Patients presenting with xyla-
zine intoxication may have cen-
tral nervous system depression, 
hypotension, and bradycardia. 
Clinicians may not recognize the 
contribution of xylazine to a per-
son’s symptoms, since many 
aren’t aware of growing use and 
rapid point-of-care testing for xy-
lazine isn’t widely available. Re-
spiratory depression has been 
reported in people using xyla-
zine, probably because the drug 
increases the risk of opioid- 
induced respiratory depression. 
Naloxone can reverse opioid- 
induced respiratory depression 
but doesn’t reverse the effects of 
xylazine. Although naloxone ad-
ministration remains a vital treat-
ment for any overdose that may 
involve opioids, additional sup-
portive care may therefore be 
necessary in the treatment of 
 xylazine overdose. Such care may 
include maintaining a patent 
airway, administering supplemen-
tal oxygen, performing rescue 
breathing when indicated, and 
treating hypotension as needed. 
There is no xylazine-reversal agent 
currently approved for use in 
humans.

Limited data are available to 
guide clinical decision making 
related to the treatment of xyla-
zine withdrawal in inpatient 
settings. Some institutions are 
exploring the use of dexmedeto-
midine infusions for xylazine-
withdrawal symptoms in the in-

tensive care unit,4 whereas others 
are exploring the use of clonidine 
and lofexidine in inpatient units. 
As compared with clonidine, lo-
fexidine may be associated with 
a lower incidence of adverse ef-
fects, including hypotension, when 
used to treat symptoms of with-
drawal. Although tapering these 
medications over 5 to 7 days may 
be appropriate, there are limited 
data to guide clinical decision 
making regarding treatment du-
ration.

In addition to its acute effects, 
xylazine is associated with severe 
necrotic skin ulcerations (see 
photo).5 Patients who use xyla-
zine may present to the emergen-
cy department seeking care for 
these wounds. Such wounds are 
different from the wounds com-
monly seen in people who inject 
drugs; tissue injury may occur at 
or remote from an injection site 
and irrespective of the mode of 
use. The pathophysiology of tissue 
injury is unclear and probably 
multifactorial. Patients may seek 
care late in the progression of 
such injuries because of fear that 
clinicians will be unable to ef-
fectively diagnose and treat the 
symptoms associated with xyla-
zine withdrawal. Once engaged 
in care, patients may also leave 
care prematurely because of se-
vere withdrawal symptoms or the 
fear of such symptoms. Such 
challenges may ultimately result 
in further progression of tissue 
injury.

Concurrent use of xylazine 
and fentanyl and other opioids 
can complicate addiction treat-
ment. Treatment programs may 
not include xylazine testing in 
their testing protocols and there-
fore may not identify concurrent 
xylazine use. In addition, pro-

Estimated Xylazine-Involved Drug-Poisoning Deaths 
in the United States, 2018–2021.

Data are from the Centers for Disease Control and 
Prevention WONDER data set and include drug-poi-
soning cases with codes T42.7 or T46.5 in the Inter-
national Classification of Diseases, 10th revision.
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grams may not be prepared to 
treat xylazine withdrawal when it 
occurs. The presence of xylazine-
associated wounds requiring care 
that is not commonly available in 
outpatient or residential addic-
tion treatment programs may 
make access to addiction treat-
ment difficult. As has been ob-
served in patients taking multi-
ple substances, patients taking 
opioids and xylazine may require 
more intensive treatment than 
those taking opioids alone to in-
crease the likelihood of a suc-
cessful outcome.

Xylazine poses a threat to 
public health, and the people be-
ing harmed by this drug deserve 
rapid, comprehensive, and high-
quality health care. The White 
House Office of National Drug 
Control Policy (where we work) 
declared xylazine, particularly the 
use of fentanyl adulterated or as-
sociated with xylazine (FAAX), 
an emerging threat on April 12, 
2023. This first-of-its-kind decla-
ration triggered the development 
of an emerging threat response 

plan, which will be published 
within 90 days after the emerg-
ing threat designation, as required 
by the SUPPORT (Substance Use-
Disorder Prevention that Pro-
motes Opioid Recovery and 
Treatment for Patients and Com-
munities) Act, and will include 
content focused on testing, treat-
ment, harm reduction, compre-
hensive data collection and analy-
sis, source identification and 
supply reduction, possible regu-
latory actions, and rapid conduct 
of basic and applied research. We 
expect that this designation will 
trigger a vigorous national re-
sponse with targeted actions that 
will save lives.

Addressing use of FAAX will 
present critical challenges. Col-
lection and dissemination of 
comprehensive data on xylazine 
use, including on the harm 
caused by such use and potential 
disparities in outcomes based on 
race, ethnicity, and socioeco-
nomic status, are needed. Simi-
larly, basic science and clinical 
research are necessary to better 

understand the effects of xyla-
zine in humans, including the 
pharmacokinetics of xylazine and 
the mechanisms of injury associ-
ated with its use. There is an ur-
gent need for more robust evi-
dence on treatment options for 
acute xylazine intoxication, man-
agement of withdrawal symp-
toms, wound care, and long-term 
management of xylazine-related 
substance use disorder. It will 
also be important to support rap-
id development and distribution 
of reliable point-of-care tests for 
both biologic specimens and 
drug products, as well as wide-
spread implementation of hospi-
tal- and community-based xyla-
zine testing. Education for the 
public and clinicians will be 
needed as additional data are 
collected on the consequences of 
xylazine use and treatment op-
tions. Finally, as more is learned 
about the sources and supply of 
xylazine used by humans, effec-
tive strategies for disrupting and 
reducing this supply will be nec-
essary.

FAAX is associated with in-
creasing harm to people living 
in the United States. Our goal is 
for the designation of xylazine 
as an emerging threat and sub-
sequent actions to begin to ad-
dress this threat before it wors-
ens and undermines efforts to 
reduce illicit fentanyl use in the 
United States.

Disclosure forms provided by the authors 
are available at NEJM.org.

From the White House Office of National 
Drug Control Policy, Washington, DC (R.G., 
D.R.H., M.A.A.); and the Department of 
Anesthesiology and Critical Care, Universi-
ty of Pennsylvania, Philadelphia (M.A.A.). 

This article was published on April 26, 
2023, at NEJM.org.

Xylazine-Associated Skin Injury.

Photograph courtesy of Sarah Laurel, the founder of Savage Sisters, a Philadelphia-
based organization that provides support services, including wound care, to people 
with active substance use disorder.
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A Slow-Moving Disaster — The Jackson Water Crisis  
and the Health Effects of Racism
Richard M. Mizelle, Jr., Ph.D.  

More than 2 million people 
in the United States live 

without indoor plumbing or us-
able drinking water. Although 
having to worry about the origin, 
purity, and safety of water is 
often considered a premodern 
problem or one that affects only 
low-income countries, events that 
culminated in a state of emer-
gency for Jackson, Mississippi, in 
2022 highlight the ongoing bur-
den created by poor water infra-
structure in many historically ra-
cialized communities.

Before 1900 and the “bacteri-
ologic revolution,” illness was 
perceived as emerging from dan-
gerous, unknown, and suspicious 
environments. According to the 
miasma theory of disease, foul 
airs, gases, and putrid waters 
were thought to bring death and 
suffering. Indeed, cholera and 
typhoid outbreaks were common 
in New York City, Chicago, Bos-
ton, and the country’s other grow-
ing urban areas. As the search 
for viruses and bacteria slowly 
displaced theories of environ-
mental causes of disease by the 
early 20th century, the “sanitary 
city” ideal ushered in modern-
ized water infrastructure with 
which technical experts protect-

ed consumers from water’s po-
tential dangers and unknowable 
contents. By 1910, municipalities 
were waging war against water-
borne diseases by adding chlo-
rine to local water supplies. 
Though engineers and chemists 
argued that chlorine effectively 
purified waste and sewage, chlo-
rination was costly and prompt-
ed accusations of poisoning. The 
Public Health Service Act of 1912 
expanded federal jurisdiction over 
water sanitation and infrastruc-
ture. As a result, water in the 
United States is now assumed to 
be safe and its contents know-
able. Yet Black, Indigenous, and 
Latinx populations have reason 
not to trust the availability and 
safety of water in their commu-
nities.

Jackson’s water crisis has been 
a “slow-moving disaster,” a result 
of decades of anti-Blackness, en-
vironmental racism, and histori-
cal inaction. As historians Jacob 
Remes and Andy Horowitz have 
written, disasters aren’t individ-
ual events occurring in isolation, 
but rather are part of the connec-
tive tissue of a community and 
region.1 When President Joe Biden 
declared a state of emergency in 
Mississippi in August 2022, after 

several weeks of a boil-water ad-
visory, Jackson had been facing 
an emergency for decades.

The current disaster dates to 
the 1940s, when technical experts 
with local knowledge of the 
 water system were dismissed and 
repairs were frequently postponed. 
By the late 1940s and 1950s, 
leaders reported to state officials 
the need for infrastructure re-
pairs to the water and sewer sys-
tems. Though Jackson was a ma-
jority-White city for most of the 
20th century, its racial makeup 
shifted dramatically in the 1970s 
and 1980s, when Black migration 
to the city led to a precipitous 
White f light and infrastructure 
disinvestment. A 2021 Clarion 
Ledger article highlighted chang-
es in the city’s racial geography,2 
which included 35,000 White 
residents leaving Jackson for 
neighboring counties in the 
decade after 1990.

Today, more than 80% of the 
city’s population of 150,000 is 
Black, and more than one quar-
ter lives below the federal pov-
erty level. Its water crisis is a 
window into long-standing and 
interconnected issues of poverty, 
unemployment, poor housing, 
health disparities, lack of health 
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