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Estimated number of people who inject drugs in the United States 

❑ 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 3.5 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



CDC Report on Hepatitis C and Opioid Injecting

Zibbell et al., 2018, Am Jour Pub Hth
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HIV Cluster Outbreaks Increasing Among PWID, 
United States, 2015-?

Miami, Florida

60 cases

2018-2019
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2020 cases

17-2018



Duhart Clarke, 2022, IJDP
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Recent Research on HIV Risk Behaviors in Rural America



Growing Syphilis Infections Among Rural PWID



Emerging research show population-level increases in fentanyl smoking 
among persons who Inject drugs 

Photo: Zibbell

Fentanyl under black light on foil after heat 

has been applied and the oil has run







Prior to Fentanyl, Illicit Opioids Were Not Smoked in the US

Photos: Zibbell



What are the public health implications of the shift to smoking fentanyl?

❑   Potential for significant reduction injection-related harm

o A population-level shift from injecting to insufflation will sharply reduce infectious disease 

from parenteral exposure of drugs and bacteria

❑   Yet…pipes are inhabited with fentanyl ‘resin’

o Smoking equipment is shared more frequently than syringes due to the former’s reduced 

risk for infectious disease

o New research shows fentanyl collecting in pipes or on heating coils in vaping devices

o Fentanyl resin can contribute to larger doses being unwittingly/unintentionally consumed

o This is evidence for including safer smoking supplies in harm reduction services (rather 

than for reducing infectious disease risk)

❑   Holding in smoke can increase OD risk substantially

o Blow out smoke immediately to prevent OD

❑   More frequent consumption events compared with injecting

o Smoking attributable to higher daily costs and delays in treating fentanyl withdrawal

❑   Harm from smoking fentanyl with store-bought aluminum foil

o A cerebral consequence of foil smoking is leukoencephalopathy, a spongiform 

degeneration of the white matter. This is likely triggered by the pyrolysate [decomposing 

compounds due to heat] generated during the heating process (Hagel et al., 2005, Can 

Assoc Redio J).



Emerging Synthetic Drug Crisis Involving Sharp Increases in Novel Psychoactive 
Substances in the Illicit Opioid Market



Surging Supply of Novel Psychoactive Substances in the US

Source: Alex Krotulski, NPS Discovery



Fentanyl and Fentanyl-Related Compounds (FFRC)

3’,4’-Dimethoxy fentanyl Fluorofentanyl

3-Fluorofentanyl Fluoroisobutyryl fentanyl

3-Fluoroisobutyryl fentanyl Furanyl benzyl fentanyl

3-Furanyl fentanyl Furanyl fentanyl

3-Methylfentanyl Furanyl/3-Furanyl fentanyl

3-Methylthiofentanyl Isobutyryl fentanyl

3-Phenylpropanoyl fentanyl Isovaleryl fentanyl

4-Fluoroisobutyryl fentanyl Lofentanil

4'-Methyl Acetyl Fentanyl meta-fluoro Furanyl fentanyl

Acetyl fentanyl Methoxyacetyl fentanyl

Acetyl norfentanyl Methoxybutyryl fentanyl

Acetyl-alpha-methylfentanyl Methyl Acetyl Fentanyl

Acryl fentanyl Methyl cyclopropyl fentanyl

Acryl-alpha-methylfentanyl Methylfentanyl

Alfentanil N-Benzyl Fluoro Norfentanyl

Alpha-methylfentanyl N-methyl Norfentanyl

Alpha-methylthiofentanyl Norfentanyl

alpha'-methyl Butyryl fentanyl o-FBF

ANPP o-FIBF

Benzodioxole fentanyl o-fluoro Acrylfentanyl

Benzoylbenzyl fentanyl o-fluoro Furanyl fentanyl

Benzylfentanyl o-Fluorofentanyl

Beta-hydroxy-3-methylfentanyl o-methoxybutyryl fentanyl

Beta-hydroxyfentanyl o-Methyl acetyl fentanyl

Beta-hydroxythiofentanyl ortho-methoxy Furanyl fentanyl

beta-Methylfentanyl p-fluoro Acrylfentanyl

Butyryl fentanyl p-fluoro Benzyl Fentanyl

Carfentanil p-fluoro Cyclopropyl benzyl fentanyl

Chlorofentanyl p-Fluorobutyryl fentanyl

cis-3-methylfentanyl p-Fluorofentanyl

Crotonyl fentanyl p-methoxybutyryl fentanyl

Cyclopentyl fentanyl para-Chlorofentanyl

Cyclopropyl fentanyl para-fluoro Furanyl fentanyl

Cyclopropyl/Crotonyl Fentanyl para-Methoxy furanyl fentanyl

Despropionyl Fluorofentanyl para-Methylfentanyl

Despropionyl m-Fluorofentanyl Phenethyl 4-ANPP

Despropionyl o-Fluorofentanyl Phenyl fentanyl

Despropionyl o-Methylfentanyl Remifentanil

Despropionyl p-Fluorofentanyl Sufentanil

Fentanyl Tetrahydrofuran fentanyl

Fentanyl carbamate Thenyl fentanyl

Fentanyl-related substance (unspecified) Thio fentanyl

fluoro Furanyl fentanyl Thiofuranyl fentanyl

Fluorobutyryl fentanyl trans-3-Methylfentanyl

Fluorobutyryl/fluoroisobutyryl fentanyl Valeryl fentanyl

Source: Drug Enforcement Administration (DEA)







Illicit Benzodiazepines 
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CDC: Xylazine Detection & Involvement in OD Deaths, US, 2019



▪ Xylazine is a potent Alpha 2 Adrenergic Receptor agonist; an analog of clonidine

▪ Very strong sedative effects, with opioid activity at the Kappa receptor (in mice)

▪ Discovered as an antihypertensive agent in 1962 by Bayer in Germany

▪ Not approved for human consumption

▪ Due to hazardous side effects—including hypotension and bradycardia—xylazine 

was not approved by the FDA for human use.

▪ Used as a veterinary anesthetic and the recommended dose varies between 

species.

▪ Increased prevalence of xylazine and other novel substances (e.g., nitazenes) as 

both adulterants and stand-alone products seem to be contributing to an illicit 

drug supply that is increasingly more toxic but seemingly less lethal

▪ This market-level change in the illicit opioid supply may be responsible for declining OD deaths

▪ Inflection point in opioid epidemic: increasing morbidity & decreasing mortality

Source: Prevention Point, Philadelphia



Surging Prevalence of Xylazine in Illicit Opioid Markets and Opioid OD Deaths

DEA NFLIS-Drug Identifications of Xylazine by Region

Region 2020 2021 % Increase

Northeast 346 556 61%

South 198 580 193%

Midwest 110 118 7%

West 77 163 112%

Source: DEA, Joint Intelligence Report, October 2022

Number of Xylazine-Positive OD Deaths by Region

Region 2020 2021 % Increase

Northeast 631 1281 103%

South 116 1423 1,127%

Midwest 57 351 516%

West 4 34 750%



Drugs Identified in Samples by Expected vs. Lab-tested Results, North Carolina, 3/2021-12/2023, 
(N=1144)

Drug Expected N Primary Trace Primary Trace Primary Trace Primary Trace Primary Trace

Heroin 238 4.2 0.8 79.0 5.9 28.6 10.1 15.1 15.5 10.1 7.6

Fentanyl 409 0.5 0.7 85.6 4.6 26.2 11.7 7.3 12.5 10.5 6.6

Heroin and Fentanyl 114 0.9 1.8 83.3 5.3 31.6 10.5 9.6 15.8 11.4 9.6

Xylazine 77 1.3 2.6 89.6 1.3 50.6 11.7 6.5 7.8 10.4 7.8

Xylazine and Fentanyl 73 1.4 2.7 93.2 1.4 52.1 12.3 5.5 8.2 9.6 6.8

Cocaine 48 0.0 0.0 10.4 4.2 2.1 2.1 89.6 2.1 2.1 2.1

Cocaine and Fentanyl 1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0

Meth-amphetamine 171 0.0 0.0 7.6 1.8 0.6 1.2 1.2 4.7 90.6 2.9

Meth-amphetamine and 

Fentanyl
13 0.0 0.0 53.8 7.7 7.7 7.7 0.0 23.1 61.5 23.1

Percent of Drugs Identified in a Sample by the Drug(s) Expected by the Sample Provider, Drug Samples from North Carolina Submitted to NAB 

between March 2021 and December 2023

Heroin Fentanyl Xylazine Cocaine Meth-amphetamine

UNC, Street Drug Analysis Lab



Growing incidence of novel and severe wounds 
is an emerging public health crisis

➢ Lost among skyrocketing OD deaths is an alarming burden of novel 

wounds, skin and soft-tissue infections, and invasive bacterial infections 

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.



Growing Crisis: Novel Wounds & Skin/Soft Tissue Infections

Photos: Zibbell



X(ylazine) Wounds: What We Know

❑ Can occur in areas not injected

o On different limbs, and mainly lower extremeties

o Not common on trunk (unless at injection sites)

❑ Putting it up your nose can cause nasal sores

o Rectal and vaginal administration was reported to cause soft-tissue 

issues.

❑ Starts as a small spot that may be: 

o Darkened area with odd round border.

o Purple or red blister.

Source: Jason Bienert

Warning: The next several slides are graphic and could cause discomfort



Initial Presentation

Source: Jason Bienert
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Source: Michelle Mathis



X Wounds: What We’re Beginning to Understand

❑ Initially not infected 

• Typically, do not need antibiotic intervention throughout healing

❑Sores can be healed. Early care is key

❑ Large deep wounds don’t start as big sores

❑Simple wound care can make a big difference

• Does not need to be aired out

• Do not inject into wound or edges

• If possible, let the limb “cool down” (i.e., rotate injection sites)

Source: Jason Bienert



Modifying Harm Reduction for the Synthetic Drug Crisis

➢ Illicit synthetic opioids like Fentanyl and Nitazenes and novel 

sedatives like Xylazine and Medetomidine have become the 

primary purveyors of drug-related harm.

➢So, if adverse health outcomes are stemming mainly from 

the drug supply, how should harm reduction be modified to 

respond to supply-side risk factors?

➢The radical transformation of the illicit opioid supply requires 

a drastic renovation for how we deliver harm reduction 

services and how we respond to an increasingly toxic illicit 

drug supply.



States need local, community-based, illicit drug surveillance

❑  Infectious /Communicable Disease

❑  Food Based pathogens
• (e.g., E-Coli; Hepatitis A)

❑  Testing the Lettuce

❑  Disseminating Information to People, Communities, Regions
• Feedback information loops

• Tailor messaging based on geography, race, culture, etc.

❑  To investigate associations between adverse health    

outcomes and specific drugs 

❑  Partner with people who use street drugs

❑  Localities need to have point-of-use, portable, and lab-based 

drug checking capacity



Types of Drug Checking: Point-of-Use; Field; and Lab

Source: Alex Krotulski, NPS Discovery



Community-Based Drug Checking with Portable* platforms

*Fourier-Transform Infrared Spectroscopy

Source: UNC-SDAL; Zibbell



Laboratory-based Qual and Quant Testing:
Center for Forensic Science Research and Education (CFSRE)

Featured: Alex Krotulski, CFSRE





Percentage of Samples Testing Positive for Xylazine, NC, 2022

UNC, Street Drug Analysis Lab



PWUD as Subject Matter Experts

➢Participants demonstrated ability to understand rapid changes in illicit 

opioid market by employing sensory strategies to identify drugs.

➢ The capacity to discern market changes illustrates the benefits of 

including people who use drugs in local, community-based drug 

checking efforts.

➢PWUD can serve as subject matter experts and interface with illicit 

markets to provide drug samples and sentinel information on new 

and emerging drugs.



Sensory Strategies used by consumers to discern psychoactive drugs

Duhart Clarke et al., 2020



Syringe Services Programs as Medical Homes for PWUD

CDC, Vital Signs, 2016



Harm Reduction is a Patient-Centered Philosophy

Source: Primary Care Collaborative; www.thepcc.org

http://www.thepcc.org/


Integrating Harm Reduction into Clinical Practice



Photo: Zibbell



The Need for Health Care Delivery in America’s Hinterland

Photo: Jon Zibbell



High Country Community Health: A Federally-Qualified Health Center (FQHC)

Photo: Zibbell



Olive Branch Ministry, a faith-based SSP in North Carolina 



Kentucky SSPs: The Potential for a Statewide Network of Care for PWID
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