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Introduction

Xylazine, a veterinary sedative not approved for human use, 
has been increasingly prevalent in the illicit drug supply as an 
additive to fentanyl, heroin, and cocaine [1] Reports of xylazine 
entering the drug market first emerged in Puerto Rico around 
the early 2000s [2,3]. A few years later in 2006, xylazine was 
documented in the continental United States, with Philadelphia 
and Connecticut appearing as epicenters [3, 4]. It has since 
spread rapidly across the country, with fentanyl and xylazine 
mixtures found in 48 states as of March 2023 [1]. The highest 
prevalence of xylazine-associated overdose deaths has been 
recorded in Philadelphia (25.8% of all drug-related mortality), 
Maryland (19.3%), and Connecticut (10.2%) [3]. National data 
also highlights an increase of 1238% in drug-poisoning deaths 
involving xylazine between 2018 and 2021 [1]. These alarming 
trends have prompted xylazine to be declared as an emerging  

 
threat by the White House in April 2023 - a designation that 
has triggered a national plan focused on comprehensive testing, 
treatment, data collection, supply regulation, and harm reduction 
strategies.

Clinically, xylazine is an alpha-2 adrenergic receptor agonist 
that rapidly blocks the release of norepinephrine [1, 5]. This 
results in hypotension, bradycardia, respiratory depression, and 
amnesia. Given that xylazine is not an opioid, it is not reversible 
by naloxone and can be challenging to treat. In addition to 
these physiologic effects, xylazine has also been associated 
with non-healing necrotic skin ulcers. A study conducted in 
Puerto Rico found a higher prevalence of skin ulcers (38.5% 
vs 6.8%) in those who used xylazine versus those who did not 
[6]. Additionally, several case reports have been published that 
highlight the progressive and necrotic nature of xylazine-induced 
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skin wounds [7-12]. The ulcerations have a diffuse distribution, 
even presenting at sites distant from the injection. Mechanisms 
for these skin injuries likely involve the direct alpha-2 mediated 
vasoconstriction, subsequent decreased oxygen perfusion, and 
increased risk of superinfection [13-15].

With the rising prevalence of xylazine, it becomes increasingly 
important to appropriately diagnose and treat associated skin 
wounds. This paper aims to review currently published case 
reports of xylazine-induced cutaneous lesions to highlight clinical 

presentation and treatment plans. A PubMed query consisting 
of “xylazine,” “skin,” “wound,” and “ulcer” was conducted on 
December 2023, and papers highlighting individual patient cases 
were included.

Review

Nine patient reports of xylazine-associated skin wounds 
were identified in the literature. Table 1 summarizes the clinical 
presentation, imaging, microbiology, skin biopsy, and toxicology 
results along with treatment plans. 

Table 1: Patient Demographics and Clinical Characteristics of Xylazines-Associated Wounds.

Cases Age Sex PMH Injection 
Site

Cutaneous Pre-
sentation Imaging Microbiology Labs and 

Biopsy Toxicology Treatment 
Course

1 [8] 32 M
Not 

Report-
ed

Neck and 
arm veins, 

3-year 
history of 
daily use 

of fentanyl

Necrotic wounds 
on the upper 

chest with 
exposure of 

the underlying 
clavicles

CT of 
chest: 

osteomy-
elitis of 

clavicles 
and ma-

nubrium, 
soft-tis-

sue 
ulcer-

ation and 
inflam-
mation

Tissue culture:  Pseu-
domonas aerugino-

sa and enterococcus 
species.

N/A N/A

Chest-wall 
debridement 
and flap re-

construction, 
IV antibiotics, 

buprenor-
phine

2 [9] 43 F OUD, 
IVDU

Hand and 
arm veins, 
0.25 g of IV 
fentanyl/
cocaine 

daily 

Initial hypopig-
mented areas 
that opened 

and produced 
foul-smelling 

yellow drainage. 
On physical 

exam, multiple 
ulcerations on bi-
lateral forearms 

with surrounding 
erythema and 

warmth 
 
 

Upon return 
7 weeks later, 
multiple large 
ulcerations on 
her bilateral 

forearms with 
surrounding 

hyperpigmenta-
tion and 2 small 
ulcerations with 
a necrotic center 

on the lateral 
aspect of her 

bilateral knees

N/A N/A N/A
Urine 

positive for 
xylazine 

Bactrim (2-
week course), 

wounds 
cleaned with 

saline and 
dressed with 

petroleum 
gauze
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3 (Rose et 
al 2023) 30s F

Active 
hepa-
titis C, 
IVDU

Thigh 
injection 
of xyla-

zine-laced 
fentanyl 
(5 days 
prior)

Oval retiform 
purpuric plaque 
with induration 
and a surround-
ing pink border 
on the left thigh

Negative 
for nec-
rotizing 
fasciitis 
or soft 
tissue 

infection

Negative tissue 
cultures

Negative 
vasculi-
tis and 

systemic 
coagulopa-
thy workup 

 
 

Punch 
biopsy: Epi-
dermal ne-
crosis with 
focal fibrin 

thrombi 
within 

superficial 
small ves-

sels without 
vasculitis

Positive for 
fentanyl 
and can-

nabinoids, 
negative for 

cocaine

Antibiotics, 
local wound 

care

4 (Rose et 
al 2023) 40s M

Hepa-
titis C, 
IVDU

Arms, 
hands, and 
leg injec-
tion of IV 
fentanyl/
cocaine

Necrotic ulcer-
ations at injec-

tion site on right 
medial leg

N/A
Tissue culture 

deemed as contam-
inants

Negative 
vasculitis 
workup 

 
 

Punch 
biopsy: 

Nonspecific 
inflamma-
tion and 

subcutane-
ous necro-

sis, without 
vasculop-

athy

Urine 
positive for 

xylazine, 
fentanyl, 

and cocaine

Antibiotics, 
local wound 

care

5 [11] 69 M

OUD, 
ton-
sillar 
squa-
mous 
cell 

carci-
noma

Left 
forearm, 
injection 

of fentanyl 
1-2 times 

daily

Irregular ulcer 
with red gran-
ulation tissue 

base, fibrinous 
green-yellow 
base/exudate, 
and necrotic 

peripheral crust

N/A

Tissue culture: 
Methicillin-sensi-

tive Staphyloccocus 
aureus 

Shave 
biopsy: 

Fibroblasts 
and colla-

gen bundles 
parallel to 
skin sur-

face, elon-
gated blood 
vessels, and 
superficial 

erosion

Urine 
positive for 

xylazine

Mupirocin 
followed 

by biologic 
dressing, 
Xeroform

6 [11] 37 M

OUD, 
PTSD, 
BPD, 

anxiety

Injection 
of heroin/

fentanyl 
10-15 
times 

daily into 
peripheral 

wounds

Numerous in-
durated plaques 

on bilateral 
forearms with 

overlying irreg-
ular eschars and 

ulcerations on 
background of 

hyperpigmented 
indurated plaque 
with peau d’or-

ange appearance

N/A N/A N/A
Urine 

positive for 
xylazine

Arm 
elevation, 

betametha-
sone 0.05% 
ointment, 

local wound 
care (petro-
leum jelly, 
xeroform)
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7 [11] 54 F

OUD, 
IgG 

defi-
ciency, 

BPD

Not Re-
ported

Bilateral forearm 
wounds that 

progressed to 
irregular eschar 
and ulcers on in-
durated erythem-

atous plaques

X-ray of 
fore-
arms: 
subcu-

taneous 
gas

Superficial wound 
culture: Enterobacter 

cloacae and Esche-
richia coli 

 
 

Deep wound cul-
ture: S. aureus and 

β-hemolytic Strepto-
coccus group G

Elevated 
WBC, CRP. 

ANA weakly 
positive at 
1:80, ANCA 

and MPO 
antibodies 

negative

Urine 
positive for 

xylazine

Ciprofloxacin, 
clindamycin, 

metroni-
dazole, 

vancomycin. 
Local wound 

care (hy-
pochlorous 
acid-soaked 

gauze, 
hydrocolloid 

or silver 
impregnated 

dressing) 

8 [7] 37 F OUD

10 bags of 
IV fentan-
yl/heroin 

daily

Ulcers on lower 
extremities 

extending from 
below knee to 

above the ankle, 
foul-smelling and 
copious purulent 

drainage

CT of 
lower 

extrem-
ities: 
acute 
and 

active 
osteo-

myelitis 
of tibia, 
two soft 

tissue 
abscess-

es

Blood culture (first 
visit): Streptococcus 

pyogenes 
 
 

Blood culture 
(over next 5 visits): 

methicillin-resis-
tant Staphylococcus 

aureus, Proteus mira-
bilis, methicillin-sen-
sitive S. aureus, and 

Enterobacter species

N/A N/A

Multiple 
antibiotic 

courses, with 
wound re-

construction. 
Discharged 

on levofloxa-
cin and dox-
ycycline (8 
weeks) and 
wound care 
(Silvadene, 
Xeroform, 

ABD pads and 
Kerlix)

9 (McNinch 
et al 2021) 32 M

Hepa-
titis C, 

chronic 
ulcers

Injection 
of fentan-

yl/xylazine 
into legs

Exposed fascia, 
tendon, muscle, 

and bone evident 
on anterior sur-
face of bilateral 

lower legs

X-ray of 
bilateral 

legs: 
thinning 
of tibial 
cortices 

 
 

MRI of 
bilateral 

legs: 
bone 

marrow 
edema in 
bilateral 

tibias

Wound culture: mod-
erate S. pyogenes, S. 
aureus, and many 

Actinomyces 
 

Negative blood 
culture

Normal 
WBC, 

thrombocy-
tosis

Positive for 
fentanyl

IV Ampi-
cillin-Sul-
bactam, 

monitored 
on CIWA 

protocol and 
treated with 

clonidine 
for sedative 
withdrawal 

The majority of the patients were diagnosed with either 
opioid use disorder or IV drug use (7/9, 78%), and three had a 
history of hepatitis C (3/9, 30%). All reported injections involved 
fentanyl use (8/8, 100%), with 2 (2/8, 25%) combining it with 
cocaine, 2 (2/8, 25%) combining it with heroin, and 2 (2/8, 
25%) with known xylazine combination. Cutaneous presentation 
involved necrosis in 6 (6/9, 67%) patients and foul-smelling 
purulent drainage in 2 (2/9, 22%) patients. The majority of the 
skin ulcerations occurred near the site of injection, with only 1 
(1/9, 11%) report of skin lesions distant to injection site. 

Imaging showed signs of definitive osteomyelitis in 2 
patients (2/9, 22%) and inconclusive results in 1 patient (1/9, 
11%). Additionally, there was 1 (1/9, 11%) report of necrotizing 
fasciitis on imaging. Bacteria identified in tissue culture included 
Staphylococcus Aureus (3/9, 33%), Streptococcus pyogenes 
(2/9, 22%), Pseudomonas aeruginosa (1/9, 11%), Actinomyces 
(1/9, 11%), and enterococcus species (2/9, 22%). Bacteremia 
was found in 1 patient (1/9, 11%), positive for Staphylococcus 
aureus, Proteus mirabilis, methicillin-sensitive S. aureus, and 
Enterobacter species. 
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Biopsies were reported in three patients (3/9, 33%), with 2 
punch and 1 shave biopsy. Histopathological reports primarily 
showed necrosis without vasculopathy, superficial erosion, and 
nonspecific inflammation. To further rule out vasculitis, two 
patients also had negative laboratory workup that included 
negative ANA, ANCA, C3/C4, cryoglobulins, cryofibrinogen, 
fungitell assay, HIV, and RF results. Additional laboratory findings 
were reported in 2 patients, one of which had elevated WBC, CRP, 
and a weakly positive ANA (1:80) while the other patient had 
normal WBC and elevated platelets. While not a part of routine 
toxicology screening, xylazine was assessed in 5 patients and 
found to be positive in all (5/5, 100%). 

Treatment primarily included antibiotics (8/9, 89%) and local 
wound care (9/9, 100%), with surgical debridement required in 
1 case (1/9, 11%). Wound care included Xeroform (3/9, 33%), 
silver impregnated dressing (2/9, 22%), mupirocin followed 
by biologic dressing (1/9, 11%), and hypochlorous acid-soaked 
gauze (1/9, 11%). 

Discussion

This paper summarizes nine recently published case reports 
of patients who presented with xylazine-associated skin wounds 
- delineating physical exam findings, imaging, laboratory workup, 
and treatment plans. The most common clinical characteristics of 
these wounds included necrotic eschars primarily at the site of 
injection. Additionally, foul-smelling purulent discharge was also 
noted. Given the increased risk of infection, the majority of patients 
had imaging and microbiology workup to assess for osteomyelitis, 
necrotizing fasciitis, and soft tissue infection. Laboratory workup 
was also conducted in some patients to rule out underlying 
vasculitis or coagulopathy. Skin biopsies further corroborated 
findings pointing to xylazine-induced ulcers, showing necrosis 
without vasculopathy. 

The diagnosis of xylazine cutaneous manifestations can be 
challenging, especially given that this substance is not currently 
a part of routine toxicology screening. Xylazine toxicity should 
be included in the differential of severe ulcers especially in 
the setting of suspected intravenous drug use, non-response 
to naloxone, and in regions where xylazine is more prevalent. 
However, it is also important to rule out other differentials such 
as ulcers induced by levamisole, pentazocine, and cocaine. Other 
differentials include vasculitis ulcers, pyoderma gangrenosum, 
and necrotizing fasciitis. Skin biopsy and laboratory workup can 
be helpful in narrowing down the diagnosis. 

Among the reviewed case reports, treatment options focused 
largely on local wound care and antibiotics. Given the recent 
presentation of xylazine-associated skin wounds, there are 
currently no central guidelines for wound care. Case reports have 
utilized various options including Xeroform, silver impregnated 
dressing, mupirocin followed by biologic dressing, and 
hypochlorous acid-soaked gauze. One report also noted that an 
intensive outpatient treatment program, along with an increase in 

methadone dose, enabled the cessation of IVDU and subsequent 
regression of necrotic ulcers. 

Conclusion

The management of xylazine-associated wounds requires a 
multidisciplinary approach, drawing expertise from wound care 
specialists, dermatologists, plastic surgeons, infectious disease 
specialists, and hospitalists, to name a few. Additionally, careful 
attention must be placed on the social barriers such as dressing 
affordability, appointment frequency, and other patient-specific 
factors. Furthermore, this clinical management must occur in 
concurrence with broader public health initiatives that aim to 
decrease illicit drug supply and provide support to individuals 
struggling with opioid use disorder. In summary, this review 
highlights key clinical characteristics of reported cases of xylazine-
associated skin wounds - aiming to increase clinician awareness 
and call for interdisciplinary management approaches.
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