
www.rti.orgRTI International is a registered trademark and a trade name of Research Triangle Institute.

The Impact of an Increasingly Toxic Drug Supply on
Growing Morbidity Among People Who Inject Drugs

An Epidemiologic Update from the Field

Kentucky Overdose Prevention Summit
2026

Jon E. Zibbell, PhD

Senior Scientist

RTI International, Atlanta, GA



Conflict(s) of Interest

▪ No Disclosures or Conflicts of Interests to Report



Objectives

❑ Present real-time evidence on the late fentanyl crisis, including supply and 
consumption patterns, overdose presentations, and infectious disease risk;

❑ Demonstrate how emerging sedative-adulterants (e.g., xylazine) are compounding 
risk, complicating response, and driving increases in morbidity, with a focus on novel 
X wounds;

❑ Translate recent study findings into actionable intelligence that you can take back to 
your communities and tailor to your local needs and capacity.



The Appalachian Foothills of West-Central North Carolina



Population-level changes in the number of PWID in the US 

❑ The first update to the number of people who inject drugs in the U.S. in nearly ten years. 

❑ There were an estimated 3,694,500 PWID in the U.S. in 2018 

• (95% CI: 1,872,700–7,273,300)
• 1.46% of the adult population (95% CI: 0.74% – 2.87%) 

❑ From 1.5 million in 2012 to more than 3.6 million in 2018

❑ Findings suggest the population size of PWID has substantially grown in the past decade

❑ The estimated prevalence of injection drug use was highest among:

• male persons (2.1%; 95% CI: 1.1–4.2%)
• non-Hispanic White persons (1.8%; 95% CI: 0.9–3.6%)
• adults aged 18–39 years (1.8%; 0.9–3.6%)

Bradley, CID, 2022



Regional changes in fentanyl consumption among PWID



New Modeling Research on Injection-Releted HIV & HCV Infections

❖ Between 2015–2025, modeling suggests fentanyl use contributed to 18 % of new HCV infections among PWID in 

Central/Northern Wisconsin and 34 % among PWID in San Diego

❖ Fentanyl contributed to 10 % of HIV infections in San Diego; no HIV was observed among Central/Northern Wisconsin 

PWID. 



Drugs Identified in Samples by Expected vs. Lab-tested Results, NC
 March 2021-December 2023; N=1,144

Data Source: 

UNC/SDAL

% %



Select Drug Sample Results Assumed to be Fentanyl 

▪ acetaminophen

▪ xylazine

▪ methamphetamine (T)

▪ caffeine

▪ lidocaine

▪ fentanyl

▪ methamphetamine (T)

▪ acetaminophen

▪ lidocaine

▪ fentanyl

▪ medetomidine

▪ xylazine

▪ phenethyl 4-ANPP

Burke County (2025) McDowell County (2025)

Lab Source: UNC/SDAL



A word of caution for community drug checking in 
the era of novel, illicit, synthetic drugs…



From Property to Consequence: How Fentanyl Reshapes Drug Use & Drug-Related Harm

Property Consequence Response

Fentanyl is smokable at low heat

• PWID are smoking fentanyl 

• Presents viable alternative to injecting

• Reduces infectious disease risk

• Fentanyl resin is a cause for concern

• Presence of Resin requires immediate action

• Resin makes stems/pipes hot commodities
• Resin can increase OD risk amongst fentanyl 

naïve persons

Heavy sedation & narcolepsy-like effects

• Unpredictable/Uncontrollable Deep Sedation

• Disrupts functioning/harder to hide use

• Qualitatively different from heroin ‘nod’

• Feels more like sedative than an opioid

• A more manageable high when smoking

• Comes on slower & last longer when smoking

• Compulsory use of illicit stimulants to function 

Short duration of effect &
rapid-onset withdrawal

• Compulsive re-dosing with smoking & injecting

• Daily injections upwards of 30+

• Multiple injection per injection episode (MIPIE)

• Severe vein damage & rising SSTIs

• Smoking reduces injection frequency

• YET: Smokers consume more fentanyl—by 
weight—compared with injectors

• ergo, a more expensive habit

Rapid onset & high potency

• OD risk highest in first minutes; 

• smoking = 80% bioavailability; injecting 100%

• 20% less bioavailability is too little to ignore!

• No completely safe RoA with fentanyl 
• some are safer than others

• Frequent re-dosing needed regardless of 
method

Fentanyl's properties are not passive — they actively reshape use behavior, harm, and risk.



Xylazine: Pharmacology, Clinical Risk & Consumer Response: 
Epidemiologic Overview

Epidemiological Overview

Pharmacology & Physical Effects Adverse Health Consequences Consumer Harm Reduction

MECHANISM & ORIGIN

• Alpha-2 Adrenergic agonist; clonidine analog

• Not FDA-approved for humans

• Used as veterinary anesthetic across species

• Kappa opioid activity observed in animal models

SEDATION PROFILE

• Extreme sedation (deep sleep) lasting hours

• Significantly worsens heavy sedation from fentanyl

• ‘Knock-out effect’

SUPPLY & EPIDEMIOLOGY

• Adulterant in fentanyl; consumers know its presence

• Supply increasingly toxic but less lethal

• Rising morbidity amid declining OD mortality

• Stronger analogs (medetomidine) and other novel 
opioids (nitazenes) emerging

CARDIOVASCULAR

• Hypotension — dangerous blood pressure drop

• Bradycardia — significantly slowed heart rate

• Severity of these effects precluded FDA approval

OVERDOSE COMPLICATIONS

• Naloxone has no effect on xylazine

• Breathing may resume but unconsciousness persists

• Standard OD protocols are insufficient

• Sustained monitoring required

DEPENDENCE & WITHDRAWAL

• Daily use produces physical dependence 

• Xylazine withdrawal treated with clonidine

• Requires targeted clinical management

• Detoxes and hospitals need to be informed of multiple 
dependencies

SKIN & SOFT TISSUE

• Unknown mechanism—but thought to be auto-immune 
response that triggers skin cells to turn necrotic

• Wounds are deep, necrotic, and slow to heal

DETECTION

• Point-of-Use Test strips

• Community-based drug surveillance

• Subject Matter Experts

RESPONDING TO OVERDOSE

• Give naloxone to reverse the opioid component

• May need several doses 2 mins apart (e.g., benzo use)

• Do not leave them alone; unconsciousness can persist

REDUCING SEDATION HARM

• Try not to use alone; or ensure someone can respond

• Avoid positions that restrict airway or circulation

• Cardiovascular risk persists even if sedation tolerance 
develops

TREATMENT & DISCLOSURE

• Inform healthcare providers of xylazine use

• Opioid agonist therapy does not manage xylazine 
withdrawal

• Seek clinical support — benzo-type protocols may 
apply



Growing incidence of novel wounds is a public health crisis

➢Lost among skyrocketing OD deaths is an alarming burden of SSTIs and invasive 
bacterial infections (e.g., endocarditis) among PWID

➢Abscesses and bacterial infections have been a concern for PWID for decades but 
factors driving recent increases in prevalence and change in characteristics are poorly 
understood

➢In this era of increasing contamination of the illicit drug supply with novel and 
synthetic drugs, a new public health crisis is emerging



A word about pictures…

Standing alone, photographs promise an understanding they cannot deliver. 

In the company of words, they take on meaning, but they slough off one 
meaning and take on another with alarming ease
          —Susan Sontag



Wound Typologies

Abscess                                                   ‘Missed Shot’                                          X-wound



Growing Incidence of Deep, Necrotic Wounds

Etiological Factors Characteristics

Skin/Soft Tissue Infections

Injection Drug Use Proximate to injection site

Bacterial Exposure Infectious with known standard of care

Non-sterile injecting equipment Vein damage

High injection frequency Manageable healing capacity

Novel Wounds

Sniffing, Smoking & Injecting Often distal to injection site; mostly extremities & not trunk

Not related to bacterial exposure Chronic & non-infectious wounds require long-term care

Illicit opioid adulterants (e.g., xylazine) Distinct in presentation from SSTIs

Xylazine: unknown mechanism of action Witting & unwitting exposure



Source: Jason Bienert

X-Wounds: Initial Presentation



+- One Day  +- Five Days

Source: Jason Bienert

X-Wound Progression



Source: Jason Bienert



Source: Michelle Mathis

X-Wound, Gastonia, NC



X-Wounds, Gastonia, NC

Source: Jon Zibbell



X-Wounds in Baltimore & Philadelphia

Source: Jason Bienert



Healing Progression of X-Wounds

Source: Jason Bienert



Xylazine-Related Wounds and Sores: Clinical Observation & Emerging Evidence

What We Know What We Now Understand

INFECTION & TREATMENT

• Early wounds are initially not infected
• Antibiotic intervention not typically required during healing

WHERE SORES APPEAR

• Can occur distal to injection sites
• May affect different limbs from where injection occurs
• Uncommon on trunk (unless at injection sites)

HEALING & PAIN

• Sores can heal — early care is critical
• Sores tend to be painless initially
• Large wounds (fist-sized+) present with less pain than expected

ROUTES OF ADMINISTRATION

• Nasal insufflation can cause sores
• Rectal and vaginal routes reported to cause soft-tissue injury

WOUND PRESENTATION & CARE

• Large, deep wounds do not begin as large sores
• Basic wound care greatly improves outcomes
• Wounds do not require airing out

EARLY PRESENTATION

• Begins as a small spot, presenting as darkened area with a round 
blister, and specifically Purple or red blister

SECONDARY PREVENTION

• Avoid injecting into or near wound edges
• Rotate injection sites to allow limb recovery



Wound Care Kits and How-To-Use Directions



A Patient-Centered, Medical Home 
Philosophy is Harm Reduction

Source: Primary Care Collaborative; www.thepcc.org

http://www.thepcc.org/


Study Team(s)

❖ Arnie Aldridge 

❖ Erin Erickson 

❖ Aminah Isiaq 

❖ Dierdre Middleton 

❖ Asher Schranz

❖ Claudia Squire 

❖ Kelly Cera

❖ Pete Clark

❖ Karen Lowe

❖ Michelle Mathis 

Scientific Research Team Field Research Team
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