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Learning Objectives

1. Review the pharmacology and clinical effects of xylazine
2. Recognize the current landscape of the fentanyl-xylazine drug 

supply
3. Identify common skin and soft tissue manifestations 

associated with xylazine use
4. Apply best practices for managing xylazine-associated wounds



Graphic Content Warning

◆ This talk contains graphic images of 
xylazine-associated wounds

https://www.nytimes.com/2023/04/12/health/tranq-dope-xylazine.html 

https://www.nytimes.com/2023/04/12/health/tranq-dope-xylazine.html


Xylazine

◆ Veterinary medication used for procedural sedation
◆ Centrally acting α-2 adrenergic agonist
◆ Decreases sympathetic outflow causing CNS depression
◆ Structural similarities to imidazolines including clonidine

◆ Found as a contaminant to the fentanyl supply
◆ Colloquially known as tranq, sleep-cut, ‘anestesia de 

caballo’, sueño

◆ Combination of fentanyl-xylazine identified as an emerging 
threat by ONDCP in 2023
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Clinical
◆ Clinical effect: sedation, blunts the response to hypoxia
◆ “Overdose”: xylazine is always founds in combination with 

fentanyl → respiratory depression → naloxone
◆ Airway control, oxygenation, monitoring

◆ “Narcan resistant overdose”: naloxone reverses opioid effect only
◆ Xylazine withdrawal: anxiety, restlessness, dysphoria

◆ Standard treatment: clonidine, gabapentin 
◆ Adjuncts: benzodiazepines, antipsychotics, tizanidine, dexmedetomidine, 

ropinirole, others

D’Orazio, J., Nelson, L., Perrone, J., Wightman, R., & Haroz, R. (2023). Xylazine adulteration of the Heroin–Fentanyl drug 
supply. Annals of Internal Medicine, 176(10), 1370–1376. https://doi.org/10.7326/m23-2001
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Historical Perspective
◆ Xylazine use first identified in Puerto Rico in 

early 2000’s as an adulterant to heroin
◆ Some reported preference for combination 

over heroin alone
◆ Ethnographic studies in 2011 reported 

chronic xylazine use causing health problems 
including skin lesions, ulcers, sometimes 
requiring amputation

◆ Significant increase in detection of xylazine 
2016-2017 in Philadelphia and other areas
◆ Wounds presentations increased shortly after 

xylazine introduction to the heroin supply
Reyes, et al., 2012

Torruella, 2011





Introduction to Xylazine-Associated 
Wounds
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Intro to Wounds
◆ Xylazine wounds distinct from other typical 

injection related wounds 

◆ Develop both at AND distal from injection sites

◆ Develop regardless of route of administration 

◆ Misidentification is common 

Lutz et al. JAMA Dermatology. 2024



Potential Mechanisms of Xylazine-Associated Wounds

◆ Tissue destruction mostly occurs at injection sites

◆ Cytotoxic effect, local capillary vasoconstriction

◆ Non-injection sites wounds

◆ Kappa-opioid agonism, delusional parasitosis, pruritus

◆ Pressure wounds
◆ Biopsy of xylazine associated wounds:

◆ Epidermal necrosis with local fibrin thrombi

◆ Nonspecific inflammation with leukocyte infiltrate 

Papudesi et al. StatPearls. 2023; Rose, et al. JAAD Case Reports. 2023



Wound Description
Characteristics: 
◆ Start as red or purple blisters which 

develop into smaller wounds that can 
coalesce into larger ulcerations

◆ Extension with continued injection into 
wound area
◆ Size of wound and depth of wound

◆ Delayed healing time 
◆ Significant necrosis within wound bed
◆ Copious drainage
◆ Significant periwound swelling 
◆ Distinct odor 

Torruella RA. Substance Abuse Treatment, Prevention, and Policy. 2011; Jawa R et al. DAD. 2024; McFadden et al. JAM. 2024



Ulcerated Necrotic Injections Sites



Past 90-day injection practices among 
PWUD who primarily inject

Jawa R et. al. Drug and Alcohol Dependence. 2024



Wound Care Fundamentals
◆ Patients have an amazing ability to heal 

Goals of wound care: 

◆ Improve overall healing time
◆ Debride devitalized tissue, maintain healthy tissue 

◆ Balance moisture 

◆ Decrease risk of local and systemic infection 

◆ Decrease pain (of wound and with dressing changes)

◆ Decrease exposure of underlying structures: tendon, 

bone, major vessels, organs

◆ Improve daily quality of life 



Patient Participation
Imperative we involve patients in their wound care, as they are the experts on 
their own body and this aids in establishing a safe space 

◆ Engagement is key
◆ Ask for consent before physical contact/performing wound care
◆ Have patient participate in wound care
◆ Provide education (ex. what is this dressing, why, how will this wound 

change) and allow for Q&A
◆ Avoid rushing removal of previous dressing 
◆ Shared decision making regarding wound care plans

◆ Time wound care with pain medication/opioids/home dosing
◆ Reduce stigma: no blaming or shaming, no stigmatizing terms or care



Snyder et al. Advances in Skin and Wound Care. 2016



Assessment
◆ Document all wound sites 

◆ Ideal to use 

specific/standardized 

anatomical terms 

◆ Wound description
◆ Size, depth, color, tunneling, 

undermining, drainage type, 

periwound area

◆ Superinfection

Pertinent Patient Hx: 

◆ Chronicity of wound

◆ Substance use practices (i.e. 

injection into wound)

◆ Pain management

◆ Current wound care/dressing

◆ Prior surgical intervention



Wound Care Basics
Step 1: CLEAN (goal is once daily)

◆ Patient-centered, ask what patient can currently tolerate
◆ Soak prior dressing before removal

◆ Cleanse wound and periwound area 

◆ Soap and water, normal saline or dermal wound cleanser

◆ Avoid alcohol and peroxide based cleansers

◆ Wipe with gauze or Irrigate with normal saline any debris 

that is ready to come off, removes bacteria

◆ Do NOT drip water for cleansing, this is ineffective

◆ Dry thoroughly before applying new dressing

Blowout Medical, 2025d; McKesson Medical-Surgical Inc., 2025



Wound Care Basics
Step 2: Control Infection/Promote Autolytic debridement

◆ Imperative devitalized tissue - including slough, eschar, bioburden, biofilms - are 
debrided from wound bed
◆ Otherwise prevents re-epithelization, angiogenesis, tissue remodeling, wound 

closure; difficult to assess underlying tissue, signs of infection 

◆ Autolytic debridement - highly selective process within the wound bed where 

endogenous phagocytic cells and proteolytic enzymes break down devitalized tissue 

◆ Can be enhanced by both specific debriding agents and moisture-retentive 

dressings 

◆ Enzymatic debridement - use of topical agent containing collagenase (exogenous 

proteolytic enzyme) promote detachment of necrotic tissue from wound bed 

Manna et al., StatPearls, 2023



Wound Care Basics
Debriding Agents: 
◆ Enhances autolytic debridement:

◆ Hydrogel, Medihoney, Xeroform
◆ Enzymatic debridement

◆ Santyl (prescription needed)
◆ Consideration: drainage increases, plan for 

this in patients not seen regularly 

Skin Protectants: 
◆ A & D ointment
◆ Petrolatum

Blowout Medical, 2025e; Blowout Medical, 2025h; Blowout Medical, 2025i; 
Blowout Medical, 2025j; Concordance Healthcare Solutions, 2025



Wound Care Basics

Step 3: KEEP MOIST (but balanced!)
◆ Primary dressings (can be applied directly to a wound bed)

◆ Debriding agents, greasy gauze (xeroform, oil emulsion 

dressings, vaseline gauze), silver sulfadiazine (SSD), 

calcium alginate/aquacell silver (promotes re-

epithelization), A&D

◆ Can use in combination depending on needs/moisture level 

◆ ex. medihoney and adaptic, greasy gauze and SSD

◆ For all dressings with moisture, recommend cut to size of 

wound to avoid maceration of border

Blowout Medical, 2025b; Blowout Medical, 2025c



Wound Care Basics
◆ Step 4: COVER WOUNDS

◆ Over primary dressing - Absorbent Gauze (ABD pads 

or regular gauze), Rolled Gauze (Kerlix) to secure, 

tape if needed
◆ Absorbs drainage from wounds, barrier to bacteria 

and debris

◆ Cheap and easy to obtain

◆ Over Gauze - Coban or Ace Bandage
◆ Coban - caution with applying too tightly

◆ Ace Bandage - caution with metal clips

Blowout Medical, 2025a; Blowout Medical, 2025f; Blowout Medical, 2025g



ID management of xylazine wounds
◆ Are often misidentified as cellulitis or necrotizing skin 

infection
◆ AVOID TOPICAL ANTIBIOTICS! - Antibiotic stewardship, no 

evidence that this improves healing
◆ Avoid superficial wound cultures to guide antibiotic choice
◆ For exposed bone, consider chronic osteomyelitis→ low utility 

to do diagnostic bone biopsies
◆ If a suprainfection or SSTI, short courses of systemic 

antibiotics are reasonable to cover strep and staph spp.



Empiric antibiotic treatment 
recommendations

•Narrow antibiotics based on susceptibilities if deep wound cultures

Shang M et al. SAJ. 2025



Wound Healing Examples

Johnson, T et al. AMERSA. 2024



Wounds Healing Examples

At admission:
exposed bone 

bilateral forearms

3 months: conservative 
wound care only

6 months



Wound Healing Examples

3 weeks 3 months



Advanced Management of Xylazine-
Associated Wounds

Lisa Rae, MD, FACS
Medical Director, Temple Burn Center, Philadelphia



Avoiding Aggressive Debridement
◆ Aggressive surgical debridement should be avoided, maintain 

healing potential of the wound and avoid further exposure of 
bone and tendon

◆ This wound has been there for months to years... Usually not the 
cause of sepsis, if septic.

◆ Rule out sick patient from the wound (deep abscess, NSTI) – clinical 
diagnosis

◆ Air on CT may be from recent injecting, not helpful
◆ Chronic osteomyelitis almost ubiquitous
◆ Protect exposed tendon and bone for limb salvage
◆ Avoid and Delay Amputation, Dermal Substitutes can help



Surgical Assessment
◆ Emergency

◆ Deep space infection – abscess, necrotizing fasciitis
◆ Imaging may be misleading-  air in soft tissue may be due to recent 

injection or open wound, periosteal inflammation is common
◆ Avoid aggressive surgical debridement

◆ Repeated surgical debridement leads to excessive tissue loss and 
increased risk for amputation

◆ Avoid amputations - complex decision, multidisciplinary 
approach
◆ Patients with severe wounds retain good healing capacity 
◆ Removal of exposure to xylazine and good basic wound care can 

allow for healing of even severe wounds 
◆ Options for surgical interventions



Surgical Options
Surgical debridement
◆ Operative sharp debridement of eschar
◆ Bedside sharp debridement

◆ Cross hatching 



Surgical Options
◆ Coverage options

◆ Skin grafting
◆ Dermal substitute
◆ Flaps

◆ Timing of surgical 
intervention

STSG  100% healed 2 Months later with ongoing 
xylazine use



Wound Care → Dermal Substitute → 
Recovery

Admission  →   3 days of wound care  →  POD 14 dermal substitute  →  POD 3 Months →  POD 5 Months



Wound Care → Dermal Substitute → 
Ongoing Use

Admission with wound care POD 3 S/P Dermal Substitute 3-4 weeks Post Op   



Long Term Follow Up
No Skin Graft 

5 Months since Dermal Sub 9 Months since Dermal Sub 



OR Placement of Synthetic Dermal Substitute

Admission SSD W/C 3 days OR Minimal Debridement Placement of Dermal Substitute



Minimal Bone Exposure 1 Year Post-Op 
Despite Return to Injection Drug Use

1 Year 3 MonthsPOD 23 DelaminationPOD 7 Integration



Advanced Techniques
◆ Focus of care is Harm Reduction
◆ Improve quality of life → simplifies wound 

care, pain reduction, less drainage
◆ Protect structures for life and limb salvage
◆ Improve relationship with the health system, 

help engagement in recovery services
◆ Help maintain recovery or re-enter recovery
◆ BTM cost offsets healthcare utilization 
◆ Plastic Surgery, Podiatry, and Burn 

specialists can be champions! 



Silvadene Cream
Silvadene Cream 1% (Silver Sulfadiazine, SSD)
◆ Topical Antibacterial Medication
◆ Kills wide spectrum of bacteria
◆ Stays active for days
◆ NO bacterial Resistance 
◆ Maintains Moisture
◆ Less painful dressing changes
◆ Promotes Autolytic Debridement
◆ Promotes granulation tissue
◆ Cheap

When using: 

◆ For SSD: 

◆ Apply ointment (SSD) to the 

greasy gauze (xeroform, 

adaptic, vaseline gauze)

◆ Lay on patient's wound with 

minimal overlap

◆ Do NOT rub ointment directly 

on wound

◆ Secure dressing with gauze



Non-Injections Site Wounds
Heterogeneous group of wounds

Unclear pathophysiology leading to ulceration/wounds 
◆ Complication of overdose
◆ Prolonged downtime
◆ Unknown
◆ Often very deep, difficult to skin graft



Case 1: IV use in leg but presents with deep wound to back



Case 1: Poor Skin Graft Take and Healing

5 Months2 MonthsPOD 6



Case 2: Inhalational use of Fentanyl/ Xylazine



Case 2: progression after 2 Months



Case 2: Placed Dermal Substitute

2 months Post Op1 Month Post Op



Multidisciplinary Care and Healthcare 
Protocols

Raagini Jawa MD, MPH, FASAM

Infectious Disease/Addiction Medicine, UPMC, Pittsburgh, PA



Hospitalized patients with xylazine 
wounds have poor outcomes

◆ Single center case series: 82 patients with 125 xylazine wounds
◆ Mean age 40.3 ± 8.2 years, 57% male
◆ 125 wounds
◆ 54% had osteomyelitis, 40% bacteremia
◆ 78% had surgery recommended
◆ 13% had amputation.
◆ Mean hospitalization 4.1x
◆ Patient directed discharge 2.8x

Arango, S et al. Journal of Bone and Joint Surgery. 2025



Healthcare barriers

Jawa R et. al. Drug and Alcohol Dependence. 2024



Patient experiences with medical care for 
xylazine wounds

Jawa R, Shang M, Hull I et al. Unpublished data. 2025



U.S. addiction workforce has limited 
wound care capacity

Jawa R et. al. Journal of Addiction Medicine. 2024



Self-treatment of xylazine wounds is common

◆ ~4/5 patients self-treat 

◆ >2/3 delay care

Kelly P et al. SUAJ. 2024
Jawa R et al. DAD 2024



Current protocols vary

Tosti, 2024



Need for collaborations
Goal: Build consensus guidance for inpatient management of xylazine 
exposed patients

Shang M, Hull I, Jawa R. SAJ. 2025



Need for collaborations
◆ All patients get Addiction medicine and Wound Care Nursing 

consult on admission
◆ If concern for suprainfection, start empiric antibiotics
◆ If no improvement on empiric antibiotics after 48 hours, consult ID
◆ Surgical consult for potential debridement IF deep or necrotizing 

infection
◆ Torso: General surgery/trauma
◆ Extremities/face: Plastic surgery 

◆ Standardized discharge instructions and linkage to care

Shang M, Hull I, Jawa R. SAJ. 2025



Bedside nursing protocol

Shang M, Hull I, Jawa R. SAJ. 2025



Other examples of existing protocols

Xylazine-Associated Wound Care Recommendations. Cooper University Healthcare



Discharge considerations
◆ Standardized Discharge Instructions on harm 

reduction and xylazine wound care
◆ Patient-facing pamphlets:

◆ Xylazine overdose prevention 
(English/Spanish)

◆ Xylazine wounds (English/Spanish)
◆ Xylazine test strips  
◆ Wound care supplies (at least 5 days)  
◆ Wound care appointment within 1 week 





Co-Locating SUD and wound care
Creating a service line:
◆ Wound care education
◆ Wound care supplies
◆ Referral pattern and triage
◆ Billing

Clinical care:
◆ Build wound care protocol
◆ Frequency of visits
◆ Wound care and dressing
◆ Documentation of progression
◆ Wound care kits
◆ Access to MOUD and harm reduction



To-go wound care kits and supplies



Continued substance use?
- Abstinence DOES NOT preclude initiation of medically 

necessary treatment of xylazine wounds!!

- Risk mitigation:
- Educating on basic wound self care and red flag symptoms
- Ensure adequate wound care and harm reduction supplies
- Encourage the use of community based drug testing or XTS to avoid 

xylazine exposure
- Consider alternate routes of administration
- Enhance nutrition
- Give resources for other social determinants



Next Steps
Research on:

-Optimizing wound healing and pain management

-Risk factors for progression of xylazine wounds

-Infection prevention of chronic xylazine wounds

Models of:

-Low-barrier, addiction-focused, trauma-informed wound care

-Using advanced wound techniques in harm reduction venues 



Discussion/Q & A



Final Takeaways/Summary
◆ Xylazine-Associated Wounds 

Xylazine-associated wounds can at injection sites and elsewhere.
They may be misidentified as cellulitis or necrotizing infections.

◆ Best Practices in Wound Care
Core principles: clean daily, keep moist, and cover wounds.
Autolytic debridement of eschar (e.g., with SSD, Medihoney, Santyl) is preferred over aggressive surgical debridement.
Avoid topical antibiotics and superficial cultures due to poor efficacy and risk of resistance.

◆ Avoid Aggressive Early Surgical Debridement
Aggressive debridement and early amputations are discouraged unless there’s clear evidence of deep infection.
Patients commonly retain a strong capacity for healing with basic wound care.

◆ Advanced Surgical Techniques
Advanced surgical techniques, especially with BTM, may be used to close xylazine-associated wound
Partner with plastic surgery, podiatry, and burn surgery to create an algorithm for surgical closure

◆ Integrate Addiction Medicine and Harm Reduction
Abstinence is not a prerequisite for wound care.
Emphasize patient-centered, nonjudgmental care. Co-locating wound care with addiction services improves outcomes and engagement.

◆ Create System-Level Solutions and Protocols
Creating low-barrier access to wound care can improve outcomes
Creating system-level protocols can standardize treatment for patients
To-go wound care kits, wound care education, and linkage to care on discharge are vital components of ongoing care.



QR Code for Clinical Toolkit
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