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ABSTRACT

BACKGROUND: Therise in xylazine-adulterated fentanyl
and heroin has been designated as an emerging public
health threat due to a devasting pattern of xylazine-
associated wounds associated with its injection. This
study was undertaken to systematically characterize pa-
tient and wound characteristics, treatment strategy, and
outcomes of xylazine-associated wounds reported in the
literature.

METHODS: A systematic review was conducted in
December 2025 according to Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, and PubMed, Scopus, EMBASE, and Cochrane
Review databases were queried. In total, 17 studies were
included, describing 277 patients.

RESULTS: The mean age was 39.0 years (+8.38), and
43.0% of the patients were women. Wounds were re-
ported on the upper extremity (83.0%), lower extremi-
ty (53.4%), and trunk (0.04%). Of the 275 patients with
treatment reported, 14.9% were treated with just local
wound care; surgical interventions utilized included ir-
rigation and debridement only (9.8%), skin graft (9.8 %)
and flap coverage (5.1%); 9.5% of patients required am-
putation. Discharge against medical advice was reported
in 42.2% of cases. Of the published literature, 240 of all
cases were published in 2025, and 259 of all cases were
reported in Pennsylvania, confirming a growing public
health threat with a regional epicenter.

COoNcLUSIONS: This study reports on the demograph-
ic, medical, and social characteristics of patients with
xylazine-associated wounds and investigates the wound
attributes, treatment strategies, and reported outcomes
of affected individuals. Such findings can inform identifi-
cation, management, and research of xylazine-associated
wounds, with the goal to minimize the morbidity of this
emerging public health issue.

KEYWORDS: Xylazine; Trang; soft-tissue necrosis;
intravenous drug use (IVDU); Xylazine-associated necrotic
(XAN) wounds; people who inject drugs (PWID)
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INTRODUCTION

Xylazine, also known as “tranq”, is a non-opioid veterinary
tranquilizer that has infiltrated the illicit drug supply within
the United States.!? Initially reported among people who
inject drugs (PWID) around 2001 in Puerto Rico, it is now
increasingly detected in fentanyl-containing street drug sup-
plies, particularly in the Northeast.!® Deaths involving xyla-
zine and fentanyl are also on the rise, having increased more
than 3000% between 2018 and 2021,* leading the White
House Office of National Drug Control Policy to designate
fentanyl associated with xylazine as an emerging threat to
national health.®

Added to street opioids (e.g., heroin and fentanyl) in an
effort to prolong the euphoric effects, xylazine, as an alpha-2
agonist, can cause acute central nervous system depres-
sion.%” Alarmingly, xylazine does not respond to conven-
tional opioid overdose reversal agents, and is increasingly
implicated in the development of a distinct pattern of severe,
necrotic, soft-tissue wounds."%%° While the exact mecha-
nism underlying the observed tissue injury remains unclear,
peripheral injections of xylazine are thought to cause local
vasoconstriction, which subsequently results in soft-tis-
sue hypoxia and necrosis.>'® Reported xylazine-associated
extremity wounds can be devastating, and pose considerable
treatment challenges to clinicians. To date, no review of
available literature on the musculoskeletal manifestations
and care options of xylazine-associated wounds has been
performed. We undertook this systematic review to describe
the presentation, clinical findings, treatment, and outcomes
of all published cases addressing xylazine-associated wounds
to inform identification and management of this growing
public health threat.

MATERIALS AND METHODS

Eligibility Criteria and Search Strategy

A comprehensive literature review was conducted on
December 20, 2025 according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, using PubMed, EMBASE, Scopus, and Cochrane
Review databases. English-language articles examining xyla-
zine-related wounds in human subjects were considered eli-
gible if they met the following criteria: (1) the study employed
a prospective or retrospective cohort, case control, or case
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series design; (2) patients were aged 18 years or older and
receiving treatment for xylazine-related wounds at a health-
care facility within the United States; and (3) the authors
reported on any of the following: characteristics, treatment,
or outcome of patient(s) related to their xylazine-related
wounds. Conference articles, book chapters, and published
abstracts were excluded. Because our focus was on clinical
outcomes, not basic science, filters for research on human
subjects were employed when available, including utiliza-
tion of the ‘human’ filters in PubMed and EMBASE. Within
Scopus, where a human filter was unavailable, search results
for the subject area were limited to “medicine” or “health
professions.” The comprehensive search strategy employed
was comprised of relevant keywords. For each included
article, the cited references were reviewed to evaluate for
inclusion of publications that were not captured in the ini-
tial search. Articles deemed eligible were published between
January 1, 1990, and December 20, 2025.

Study selection

This search yielded 122 publications, of which 67 were
unique and subsequently screened for inclusion [Figure 1].
Duplicates (55) were identified by one author (CMC) using

Figure 1. PRISMA 2020 flow diagram displaying the systematic review
of search strategy."
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Rayyan (Rayyan Systems, Cambridge, MA) software.?
Resulting articles were independently evaluated by either of
two authors (CMC and SLA) using Rayyan,'?> based on title
and abstract. Any discrepancies were noted by reviewers and
discussed to come to agreement regarding inclusion. Stud-
ies reporting on xylazine wounds on patients outside of the
United States (1), or on basic science topics (6) otherwise
nonapplicable to the study question (43) were excluded,
leaving 17 potentially eligible articles that underwent full-
text review by one author (CMC) and were determined fit for
study inclusion.

Assessment of Quality

The quality of evidence of included case reports and case
series was assessed by one author (SLA) using a checklist
created by Murad et al specifically designed to assess risk of
bias within case reports and case series.'* Questions 5 and
6 of this questionnaire were omitted as irrelevant, as they
addressed cases reporting adverse drug events. The quality
of each case report was assessed as ‘good’ if ‘yes’ was scored
greater than four times, ‘moderate’ for a score of two or three,
and ‘poor’ if score was less than one. All eligible reports were
included, irrespective of methodological quality.

Data Collection and Analysis

Data collected included the following when available:
patient age, sex, reported drug use, wound location, reported
injection drug use into the wound, wound duration at time
of presentation, wound staging, treatment, outcome, and
comorbid medical and psychosocial comorbidities, includ-
ing Human Immunodeficiency Virus (HIV) and hepatitis C
(HCV) positive status, any psychiatric diagnosis, unhoused
status, and if mentioned, left care against medical advice
(AMA). Wound staging was based on documented stage if
reported; wounds without a stage reported were staged by
one author (SLA) based on the written and photographic
description available in the study utilizing the framework
adapted from Retrouvey et al, which defined ulcers as stage
1: ‘ulcer involving skin and/or soft tissue’ to stage 4: ‘ulcer
involvement of all critical structures (neurovascular struc-
tures, tendon, muscle, bone)’.'* Year and location of each
study were also recorded. Data storage and analysis occurred
within Microsoft Excel (Microsoft, Inc., Seattle, WA). A sta-
tistical comparison of outcomes was not performed. Meta-
nalysis was not attempted due to the heterogeneity across
the pooled study data and lack of available control group.

RESULTS

A total of 17 studies met inclusion criteria!**’; According to
the checklist of Murad et al,'®* 58.8% (n=10) of the studies
were of ‘good’ methodological quality. Each study reported
on one to 82 cases of xylazine-associated wounds, iden-
tifying a total of 277 patients with this condition. Search
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methodology is outlined in Figure 1. Tables 1 and 2 present
the characteristic data of the entire group. The mean age of
included patients was 39.0 years (+8.38); 43.0% (119/277)
of the patient population was female. All studies reported

RESEARCH REVIEW

location of wound(s); 83.0% (230/277) had a wound pres-
ent to the upper extremity, 53.4% had a wound present
to the lower extremity (148/277), and just 0.04% (11/277)
had a wound to the trunk. Just 15 of 277 cases included

Table 1. Summary of reported cases, manuscripts 1 through 8 by publication date

First author, year Murad | Patient age, sex | IVDU at | Wound Wound Wound | Treatment
[13] wound location duration stage
rating site
Ehrman-Dupre, 2022 | Good 29F Yes LE 8 mos 1 Wound care
Malayala, 2022 2¢ Mod 37F Yes LE Few wks 3 Wound care
Dowton, 2023 "¢ Good 69M; Yes UE 3yrs; 1; Wound care;
37M; 16 mos; 1; Wound care;
54F 13 mos 2 Fasciotomy then graft
O'Neil, 2023 % Mod 32M Yes Trunk 1 mos 4 Flap
Rengifo, 2023 % Good 35M Yes UE — 2 Graft
Rose, 2023 Good 30sF; Yes LE 5d; 1; Wound care
40sM 1 wk 1
Soderquist, 2023 » Mod 3Mand5F — UE — 4 Amputation
avg. age 34
Naidu, 2024 & Mod 43F; Yes UE 4 mos; 4; Graft and flap to amputation;
33F; 5 mos; 4; Fasciotomies and allograft to amputation;
43F; — 2; Wound care with outpatient fingertip amps;
37F; Multiple yrs; 4; Graft and flaps;
32M — 4 Thrombectomies, fasciotomies and carpal
tunnel release, repeat thrombectomies to
amputation
Table 2. Summary of reported cases, manuscripts 9 through 17 by publication date
Retrouvey, 2024 " Mod 43M; — UE 2 yrs; 3; Bone reconstruction;
38M; 2 yrs; 4; Amputation;
35M; = 4, Amputation;
31F; 2 mos; — No care;
33M; —; 2; Graft;
20sF; 5d 2; Graft;
48M 2 1&D
Sun, 2024 *° Mod 30F; Yes UE 1.5 yrs; 2; Graft;
40F; Several mos; 2; 1&D (left before graft);
34M — 2 Graft
Warp, 2024 7 Good 43F Yes LE, UE — 1 Wound care
Yeung, 2024 2° Good 28F; Yes; LE; — 3; 1&D;
32F; — LE, UE; 2; Fasciotomy, 1&D;
40F; Yes; UE; 3; Wound care;
33F — LE, UE 2 Grafts
Arango, 2025 %' Good | 47 Mand 35 F, — 43 LE, — 68 with | 51 total surgeries: 7 flaps, 9 grafts, 11
avg. age 40.3 82 UE, stage 3 | amputations, 2 carpal tunnel releases,
3 trunk or4 1 fasciotomy, 21 1&Ds only
Johnsen, 2025 2 Good | 26 Mand 29 F, — 19 LE, — — 33 wound care,
avg. age — 55 UE 9 graft/allograft, 4 flaps, 7 amputations,
2 1&D only
Khaddage, 2025 22 Mod 33F Yes LE — — Wound care
Novick, 2025 2 Good | 55 M and 18 F, — 50 LE, — — —
avg. age 40.8 35 UE
Lutz, 2025 % Good | 15 M and 14 F, — 26 LE, — 5 with | 3 1&D only; additional treatments not
avg. age — 27 UE, stage 3 | mentioned
1 trunk or4
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Table 3. Summary of compiled data
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Table 4. Study information

Characteristic Average (SD) Reporting
or percentage
(N of total)
Age (years) 39.0 (8.38) 274 of 277 reported
Sex 277 of 277 reported
Male 57.0% (158/277)
Female 43.0% (119/277)

Area affected by wounds

277 of 277 reported

Upper extremity 83.0% (230/277)

Lower extremity 53.4% (148/277)

Trunk 0.040% (11/277)

Reported wound duration 10.7 (10.9) 15 of 277 reported
(months)
Wound stage 2.78 (1.17) 36 of 277 reported

2.2% (6/277)

4.0% (11/277)

1
2

3 1.4% (4/277)
4 5.4% (15/277)

Unable to assess 87.0% (241/277)

Treatment

275 of 277 reported

Wound care only 14.9% (41/275)

Surgical irrigation and 9.8% (27/275)

debridement only

Skin graft 9.8% (27/275)

Flap 5.1% (14/275)

Amputation 9.5% (26/275)

Care not able to be 0.73% (2/275)

provided

Other: Fasciotomy, 4.0% (11/275)
thrombectomy,
carpal tunnel release,

bone reconstruction

Named IVDU

N as listed reporting

Fentanyl and/or heroin 44.0% (122/277)

Benzodiazepines 11.9% (33/277)

Cocaine 41.5% (114/277)

Methamphetamine/ 13.4% (37/277)

amphetamine

Reported IDVU at site 7.58% (21/277)

of wound(s)

N as listed reporting

HIV positive 3.6% (10/277)

N as listed reporting

HCV positive 39.0% (108/277)

N as listed reporting

Psychiatric condition 12.3% (34/277)

N as listed reporting

Unhoused 24.5% (68/277)

N as listed reporting

Left AMA 42.2% (117/277)

N as listed reporting
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Characteristic Number of studies Number of patients
(% of total) (% of total)

Year of publication
2022 2 (11.8%) 2 (0.72%)
2023 5(29.4%) 15 (5.42%)
2024 5(29.4%) 20 (7.2%)
2025 5(29.4%) 240 (86.6%)

Study location
Unable to determine 1(5.9%) 1(0.36%)
Philadelphia, PA 10 (58.8%) 259 (93.5%)
Hershey, PA 1(5.9%) 3(1.1%)
New Haven, CT 1(5.9%) 3(1.1%)
Columbus, OH 1(5.9%) 2 (0.72%)
Chicago, IL 1(.9%) 1(0.36%)
Denver, CO 1(5.9%) 7 (2.5%)
Miami, FL 1(5.9%) 1(0.36%)

patient-reported wound duration; the average reported
wound duration was 10.7 months (£10.9), and ranged from
five days to three years. Wound stage was determinable for
36 of 277 patients, utilizing either the case’s reported stage
or evaluated by the authors using description and/or clinical
imaging based on the guidelines established by Retrouvey
et al."* Of this group, average stage was 2.78 (SD 1.17). Some
form of treatment was reported for the majority of patients
(275/277). Treatments included local wound care, surgi-
cal irrigation and debridement (I&D) only, and additional
surgical procedures, including skin graft, flap, and ampu-
tation. Additional surgical procedures reported included
fasciotomy, thrombectomy, carpal tunnel release, and bone
reconstruction.

All included patients were reported to have consumed
illicit drugs. Fentanyl or heroin use specifically was reported
for 44.0% (122/277) of included patients. Additional sub-
stances consumed included benzodiazepines, cocaine, and
methamphetamines/amphetamines. Intravenous drug use
(IVDU) with injection into the wound site specifically was
mentioned in 21/277 patient cases (7.58%). Medical comor-
bidities mentioned included HIV (10/277; 3.6%), HCV
(108/277; 39.0%), and psychiatric diagnosis (34/277; 12.3%).
A total of 68 of 277 patients (24.5%) were mentioned to be
unhoused, and 117 of 277 (42.2%) were stated to have left the
healthcare facility Against Medical Advice (AMA) [Table 3].

All included studies were published within the past four
years, with 240 of 277 patients (86.6%) identified from
studies published in 2025 [Table 4]. The temporal trend of
recent publications on xylazine-associated wounds is mir-
rored in the overall publishing data, with review of PubMed-
indexed publications on the topic demonstrating the subject
matter is receiving increasing attention. Notably, 11 of the
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17 included studies were published by institutions within
Pennsylvania; these studies accounted for 259 of the 277
total patients (93.5%) [Table 4]. Such patient distribution
grossly aligns with the 2023 fentanyl-xylazine overdose
mortality rates per capita reported by Zhou et al [Figure 2].3!

Figure 2. [A] Heat map (red) showing the distribution of all patients
represented in this review by state, with highest population density

in Pennsylvania. [B] Heat map (blue) showing the crude death rate
(95% CI) per 100,000 people due to fentanyl-xylazine overdose death
in 2023 by state, with highest density in the mid-Atlantic states.’

1 I 262
0.1 T 1112
DISCUSSION

Xylazine, as a street drug adulterant, is increasingly recog-
nized as a growing public health threat due to its association
with fatal overdose and distinct pattern of severe, necrotic,
soft-tissue wounds.® We report on the 277 cases published in
17 studies identified in our systematic review of the litera-
ture. Our findings highlight several distinctive features of
xylazine-associated wounds. The degree of soft-tissue necro-
sis xylazine can elicit, especially when injected synergisti-
cally with other street drugs, poses a serious threat to limb
viability.’> The wounds most commonly affect the upper
extremities and tend to present in advanced stages with a
prolonged, festering appearance by the time patients seek
medical care.”® Because of this, local wound care is often
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insufficient, and many patients require operative interven-
tion and, in some cases, amputation. Collectively, these
findings illustrate the significant morbidity of xylazine-
associated wounds and emphasize the importance of recog-
nizing this emerging clinical phenomenon.

The clinical patterns identified in this review are consis-
tent with prior literature demonstrating xylazine’s destruc-
tive and chronic role in the development of soft-tissue
injury. Though the exact mechanism by which xylazine elic-
its tissue injury is not fully understood, evidence suggests
a multifactorial etiology. As an alpha-2 adrenergic agonist,
it is known that xylazine causes potent vasoconstriction,
which predisposes soft tissues to impaired perfusion, local
ischemia, and eventual necrosis.®”*? In addition, the high
acidity of illicit drug preparations has been proposed to com-
pound xylazine-mediated vasoconstriction, resulting in sub-
stantial vascular injury and downstream ischemic damage.*
Recent research suggests xylazine may also promote sys-
temic effects in the peripheral vasculature, offering a plau-
sible explanation for the wounds that develop distant from
the site of injection.®*!*2> Patients report immediate burning
sensations and loss of venous access upon injection, leading
to repeated injection attempts, use of larger central veins and
frequent subcutaneous “skin popping,” all of which contrib-
ute to xylazine’s clinical cascade of wound development.??

Taken together, there is a characteristic wound phenotype
described across studies that is consistent with our review.
There is a predilection for the upper extremity (83.0% in
this review) due to its thin dermal layers, especially the
extensor surfaces, a common area of injection drug use.?
Wound beds are often devitalized and form large confluent
areas of eschar, slough, and necrosis. Given that wounds
tend to be chronic and progressive with an average duration
of 10.54 months, involvement of the deep structures, includ-
ing tendon and bone, can occur in approximately 9-20%
of cases.?>3

The spectrum of xylazine-associated wounds spans a
wide range of severity, chronicity, and depth of involve-
ment, underscoring the utility to reference a standardized
disease-specific classification system. Similar to existing
frameworks designed for pressure injuries, diabetic ulcers,
or burns, deeper wounds often prompt consideration of
more aggressive intervention. The staging system proposed
by Retrouvey et al for xylazine-associated wounds offers
tailored severity stratification based off depth of tissue
involvement.'* In theory, this would facilitate consistency
in clinical description and communication across multi-
disciplinary teams. However, xylazine-associated wounds
differ in their early necrosis, lack of blister formation typi-
cal of burns, and absence of gangrenous features seen in dia-
betic foot ulcers. Recent literature attempts to move beyond
simple depth. The recently proposed HEAL-X classifica-
tion system by Terraccino et al represents an emerging tool
for xylazine-associated wounds that uses five assessment
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domains—History, Extent, Appearance, Location, and Xyla-
zine-specific features, including proximity to injection sites,
disproportionately low pain relative to tissue damage sever-
ity, absence of surrounding infection, and involvement of
underlying structures.®* This thorough, xylazine-specific,
descriptive and organizational tool may be useful to con-
textualize disease severity, facilitate communication, and
improve comparability across future studies, as an extension
of the framework established by Retrouvey et al [Table 1].1*

Notably, affected patients were reported to have multiple
comorbidities, including HCV, HIV, and psychiatric condi-
tions. Multiple studies mentioned patients were unhoused,
and almost half of patients were reported to have left AMA
at least once during their treatment. Given the publication
bias towards cases with adequate follow-up, it is likely that
this reported rate of AMA (42.4%) undercounts the clinical
occurrence of this event. The high burden of medical and psy-
chosocial comorbidities among patients with xylazine-asso-
ciated wounds reflects the profound marginalization and
structural vulnerabilities affecting this unique population.
It is well established that people who inject drugs face mul-
tiple barriers to healthcare access when attempting to seek
medical care.®® On top of the stigma within healthcare, and
particularly the fear of judgement by clinicians, there are
competing priorities related to substance abuse and mental
health needs, including shelter, avoiding withdrawal, trans-
portation, long wait times, and fear of criminalization.?
Addressing these barriers requires a multifaceted approach.
Given that patients with xylazine-associated wounds often
show up late and intermittently, low-threshold access care
models that prioritize wound stabilization in active users
over long-term compliance requirements helps patients who
may have been denied care in previously rigid structures.
Acknowledging ongoing drug use and providing harm reduc-
tion services and safe practices while integrated wound
management can lessen the xylazine-associated burden
over time. Most importantly, a culture of nonjudgemental,
patient-centered care around these therapeutic initiatives is
essential for success, especially given the rate of AMA seen
in this review. Proactive engagement strategies and a non-
punitive approach to patients who leave against AMA are
essential to maintaining continuity of care and preventing
further xylazine-associated morbidity.

Such findings that all included studies on xylazine-spe-
cific wounds have been published in the past four years,
with 86.6% of all cases from manuscripts published in 2025,
highlight the recency of this threat, and the need for compre-
hensive characterization of this condition to address it going
forward. Almost all reported patients (93.5%) and most pub-
lished studies (11 of 17) originated in Pennsylvania. Philadel-
phia was among the first U.S. cities to document widespread
xylazine adulteration in the illicit drug supply, with xyla-
zine detected in less than 2% of fatal heroin/fentanyl over-
doses between 2010 and 2015, yet rising to 31% (262 of 858
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cases) by 2019.%7 By 2021, xylazine was detected in 91% of
all Philadelphia heroin and fentanyl samples, further affirm-
ing the city as the epicenter for xylazine-associated harm.*
However, recent, state-level data from 2022 showed that
xylazine-involved overdose death rates were highest in Ver-
mont (10.5 per 100,000 residents) and Connecticut (9.8 per
100,000 residents), suggesting that xylazine’s impact has
intensified in surrounding northeastern states. While Phil-
adelphia and Pennsylvania remain heavily affected, xyla-
zine is now a nationwide problem, with 43 states reporting
at least one xylazine-related overdose death by 2022, and
the Northeast demonstrating the highest concentration.®
Xylazine-related overdose death has now even been reported
in Europe.®

Suggestions for Management

Thorough history, exam, and adjunct studies can play
important roles in establishing the diagnosis of xylazine-
associated wounds.'*?® History can assess IVDU, injection into
wound sites, known xylazine use, and/or travel to a location
where the street drug supply is contaminated with xylazine.
Physical exam and imaging studies can assess the presence of
wounds, depth of tissue involvement, and any characteristic
necrotic components. Laboratory investigation that includes
toxicology screening with formal xylazine testing, infectious
workup, and inflammatory marker review can help confirm
diagnosis and trend improvement. Lastly, wound biopsy
can help rule out vasculitis or concurrent necrotizing soft
tissue infection, if suspected. Once a diagnosis of xylazine-
associated wound has been established, management can be
guided by clinical stability of patient and depth of soft-tissue
involvement.'* Multidisciplinary care involving infec-
tious disease, psychiatry, addiction medicine, social work,
plastic and/or burn surgery, and orthopedic surgery teams is
recommended, given the extensive comorbidities affecting
the patient population presenting with xylazine-associated
wounds and need for close follow-up and continued medical
care to optimize outcome. Care must be taken to manage
patient expectations, with the understanding that delay of
treatment poses limb-threatening consequences.

Potential Limitations

Since there are few comparative studies, the present review
consists primarily of case series and case reports, which are
considered low-quality research prone to the impact of pub-
lication bias. We have assessed the articles on quality using
the checklist by Murad et al to minimize this limitation.'?
Published studies originated within the orthopedic surgery,
plastic surgery, addiction medicine, and pharmacy literature;
as such, characteristics reported varied based on study focus
and readership interest, and not all variables assessed were
reported for each case. Conclusions drawn are limited by
lack of a control population. Generalizing findings, suggest-
ing treatment, and inferring causality remain inappropriate
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in the setting of small sample size and the heterogeneity of
reported cases. Follow-up data is limited by both the case
report/series structure and the psychosocial factors that
impact the PWID patient population. Nonetheless, we find
this summary of all reported cases necessary to summarize
what is currently known about xylazine-associated wound
presentation and treatment to guide future research and pol-
icy, and help clinicians identify and manage the xylazine-
associated wounds affecting this extremely vulnerable
patient population appropriately.

SUMMARY

As xylazine use increases, the prevalence of xylazine-asso-
ciated wounds is also expected to increase, with devasting
consequences and increasing need for multidisciplinary
management. This article presents the results of all 277
published cases reporting on xylazine-associated wounds to
offer a perspective on the demographic, psychosocial, and
medical factors of affected patients and report on treatment
strategies and outcomes. Early intervention, multidisci-
plinary care, and increased awareness are essential to help
mitigate the morbidity of this growing public health threat.
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