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Harm reduction directly empowers people who 
use drugs to stay safer and healthier, especially 
when policy allows programs to be tailored 
locally and in real-time.

Executive Summary
In the United States, annual drug overdose deaths have been rising rapidly 
for the past decade, peaking at more than 111,000 in 2022 before falling to 
about 90,000 last year. This crisis is largely driven by the illicit drug supply, 
which is marked by inconsistent drug purity and quality, ever-increasing 
drug potency, and a general lack of product transparency. While the illicit 
drug supply has always posed these risks to some extent, the growing 
capacity to produce synthetic drugs amplifies them by incentivizing the 
emergence and proliferation of an evolving variety of even more potent 
adulterants that heighten and complicate overdose risk, as well as introduce 
new health threats. 

This policy study examines the evolving nature of the illicit drug supply 
throughout the last decade across the United States and highlights harm 
reduction interventions and relevant policies that can save lives. By looking 
at the evolution of adulterants—including illicitly manufactured fentanyl, 
the veterinary sedative xylazine, and several other novel opioids and 
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sedatives—this study explains the supply-side dynamics that drive overdose 
risk. We demonstrate that the intersection of drug use and supply patterns 
shape the often-localized spread of adulterants.

Although the dangerous fluctuations in the availability, potency, and purity of 
the illicit drug supply are largely the result of supply-side factors, demand-side 
interventions can save lives. Harm reduction directly empowers people who use 
drugs to stay safer and healthier, especially when policy allows programs to be 
tailored locally and in real-time. 

Introduction
Although people have been using psychoactive substances for as long as we 
have records, social norms—and in modern times, laws—often deem certain 
substances acceptable and others unacceptable, or even illegal.1 As we saw 
under alcohol prohibition, the criminalization of substances, while often well-
meaning, can have unintended consequences that increase the risks associated 
with use.2 In fact, the dangers of the illicit market have become exceptionally 
clear in recent years. Annual drug overdose deaths have skyrocketed in the 
past decade, from 47,523 in 2014 to more than 111,000 in 2022. In the past 
year, that number has fallen to about 90,000.3 This overall increase in deaths is 
largely attributable to the emergence and proliferation of highly potent synthetic 
opioids such as fentanyl, which began as adulterants and have spread widely, 
even replacing heroin in some markets.4 The term “adulterant” primarily refers 
to substances that are “deliberately added to increase bulk, enhance or mimic a 
pharmacological effect, or to facilitate drug delivery.”5

Recent reports indicate that overdoses may finally be plateauing or even 
declining in some populations and that the fentanyl supply may be decreasing in 
certain areas.6 However, statistics from the past 10 years demonstrate that the 
illicit supply is unlikely to become less lethal as a consequence of these changes, 
especially in the age of profit-friendly synthetic drugs that are easier to make (or 
alter to create something novel) than drugs derived from organic compounds.7 
Indeed, fentanyl is not the first adulterant (the illicit market has always been 

1.	 Joseph Westermeyer, “Historical and Social Context of Psychoactive Substance Use Disorders,” in Clinical Textbook of Addictive Disorders (The Guilford Press, 2005), 
pp. 16-34. https://ams.uokerbala.edu.iq/wp/wp-content/uploads/sites/7/2014/03/images_Clinical_Textbook_of_Addictive_Disorders_3rd_ed_-_R._Frances_S._
Miller_A._Mack_Guilford_2005.pdf#page=37; Lisa N. Sacco, “Drug Enforcement in the United States: History, Policy, and Trends,” Congressional Research Service, 
Oct. 2, 2014. http://www.fredsakademiet.dk/ordbog/uord/drugs.pdf. 

2.	 Mark Thornton, “Alcohol Prohibition Was a Failure,” Cato Institute Policy Analysis No. 157, July 17, 1991. https://www.cato.org/policy-analysis/alcohol-prohibition-
was-failure?fbclid=IwAR3Spf2-h4D8lI6j57iguopvHoLA3NQLl4b4SIvd7AtqEJVnYi-3UxYxI8Y. 

3.	 National Center for Health Statistics, “Provisional Drug Overdose Death Counts,” Centers for Disease Control and Prevention, Nov. 21, 2024. https://www.cdc.gov/
nchs/nvss/vsrr/drug-overdose-data.htm; Brian Mann, “‘Historic’ drop in U.S. overdose deaths accelerates as fentanyl crisis eases,” NPR, Nov. 14, 2024. https://
www.npr.org/2024/11/14/nx-s1-5191743/overdose-deaths-drop-fentanyl-opioid-crisis. 

4.	 Abby Goodnough, “In Cities Where It Once Reigned, Heroin Is Disappearing,” The New York Times, May 18, 2019. https://www.nytimes.com/2019/05/18/health/
heroin-fentanyl-deaths-baltimore.html.

5.	 Claire Cole et al., “Adulterants in illicit drugs: a review of empirical evidence,” Drug Testing and Analysis 3:2 (February 2011), p. 89. https://
analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/dta.220. 

6.	 Heather Saunders et al., “Opioid Deaths Fell in Mid-2023, But Progress Is Uneven and Future Trends are Uncertain,” KFF, Sept. 23, 2024. https://www.kff.org/
mental-health/issue-brief/opioid-deaths-fell-in-mid-2023-but-progress-is-uneven-and-future-trends-are-uncertain; Brian Mann, “The pipeline of deadly fentanyl 
into the U.S. may be drying up, experts say,” NPR, Oct. 1, 2024. https://www.npr.org/2024/09/30/nx-s1-5124997/fentanyl-overdose-opioid-btmps-drug-cartel-
xylazine-tranq-mexico-china. 

7.	 Leo Beletsky and Corey S. Davis, “Today’s fentanyl crisis: Prohibition’s Iron Law, revisited,” International Journal of Drug Policy 46 (August 2017), pp. 156-159. 
https://pubmed.ncbi.nlm.nih.gov/28735773; Max Daly, “Synthetic Drugs Will Change the Global Drug Trade Forever,” VICE, Aug. 19, 2019. https://www.vice.com/
en/article/synthetic-drugs-could-change-the-global-drug-trade-forever-v26n3. 
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http://www.fredsakademiet.dk/ordbog/uord/drugs.pdf
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adulterated), and a wide variety of potentially harmful substances have emerged 
or spread throughout the illicit market in recent months.8 

In this study, we discuss the reasons and ways that illicit drug markets 
contribute to a supply that endangers public health; trace the geographically 
and temporally specific emergence of fentanyl, xylazine, and novel adulterants 
throughout the country; and outline how policymakers wanting to better protect 
their communities from the dangers of the illicit supply can optimally implement 
harm reduction strategies.

The Public Health Burden of Illicit Markets
The concept that an illicit drug market fosters a dangerous supply and increases 
public health risk is not novel in U.S. history. Most Americans are familiar 
with the United States’ trial of widespread alcohol prohibition—which started 
with state and local bans during the early 1900s and culminated in federal 
prohibition from 1920 to 1933.9 Although prohibition may have driven down 
the number of drinkers in the nation, it created a market characterized by poor 
quality control, increasingly potent alcohol, a lack of consumer awareness 
about what they were consuming, and increased criminal behavior.10 For 
example, doctors saw a rise in unusual alcohol-related poisonings resulting 
from the consumption of “mixtures containing methyl alcohol and mixtures 
made from denatured alcohol.”11 We see these same types of challenges in 
the illicit drug supply today as drugs have become increasingly potent and the 
supply is contaminated with a growing variety of potentially toxic substances.12 
Below, we explain how a lack of quality control, increasing potency, and a lack 
of transparency in the risks of using such products similarly contribute to the 
public health crisis around the illicit drug market.

Lack of Quality Control
The regulation of legal consumer products helps ensure that they are 
safe, effective, and appropriately portioned.13 This type of quality control, 
however, is not built into the illicit market, which can result in serious health 
consequences. For example, the 2019 e-cigarette or vaping product use-
associated lung injury (EVALI) epidemic was linked to the use of “illicit,  
 
 

8.	 Cole et al., pp. 89-96. https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/dta.220; JoAn Laes et al., “Adulterants: Lessons in History and 
Current Trends,” American Society of Addiction Medicine Annual Conference, April 6, 2024. https://c36a7b585371cb8e876b-385db121fa2b55910fed97d2d3aaf
4f8.ssl.cf1.rackcdn.com//2622607-2200898-001.pdf. 

9.	 History.com Editors, “Prohibition,” History, April 24, 2023. https://www.history.com/topics/roaring-twenties/prohibition. 
10.	 H.V. Atkinson, “The poison in illicit liquor,” Journal of the American Pharmaceutical Association 17:1 (January 1928), p. 28. https://onlinelibrary.wiley.com/

doi/10.1002/jps.3080170107; Marc T. Law and Mindy S. Marks, “Did Early Twentieth-Century Alcohol Prohibition Affect Mortality?,” Economic Inquiry 58:2 (April 
2020), pp. 680-697. https://onlinelibrary.wiley.com/doi/abs/10.1111/ecin.12868; Bryon Adinoff, “The costs of prohibition,” The American Journal of Drug and 
Alcohol Abuse 42:6 (Oct. 10, 2016), pp. 621-623. https://www.tandfonline.com/doi/full/10.1080/00952990.2016.1236384; Mark H. Moore and Dean R. Gerstein, 
eds., “Regulating the Supply of Alcoholic Beverages,” in Alcohol and Public Policy: Beyond the Shadow of Prohibition, (National Academies Press, 1981). https://
www.ncbi.nlm.nih.gov/books/NBK216427.  

11.	 Atkinson, p. 28. https://onlinelibrary.wiley.com/doi/10.1002/jps.3080170107. 
12.	 Laes et al. https://c36a7b585371cb8e876b-385db121fa2b55910fed97d2d3aaf4f8.ssl.cf1.rackcdn.com//2622607-2200898-001.pdf. 
13.	 P. Cuff and A.J. Wood, eds., “The Job of Medicines Regulators in Today’s World,” in Regulating Medicines in a Globalized World: The Need for Increased Reliance 

Among Regulators (National Academies Press, 2019). https://www.ncbi.nlm.nih.gov/books/NBK555740; Moore and Gerstein. https://www.ncbi.nlm.nih.gov/
books/NBK216427. 
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pre-filled THC vape cartridges” that contained vitamin E acetate, which, when 
aerosolized, resulted in lung injuries.14

Similarly, illicit drugs are frequently adulterated or “cut” with substances 
unknown to the end consumer. Most often, these adulterants are other 
psychoactive drugs meant to boost or complement a high while cutting costs, 
or they are filler intended to dilute effects and stretch a supply.15 However, 
some can lead to serious health consequences, especially when unknowingly 
consumed alone or mixed with other substances.16 Thus, in the absence of 
regulations that would label ingredients or dosages, engaging with the illicit 
market is a game of roulette.

Increasing Potency
Research has shown that illicit markets incentivize manufacturers, traffickers, 
and distributors to put forth ever more potent substances—a concept often 
referred to as “The Iron Law of Prohibition.”17 Under alcohol prohibition, this 
led to a boom in liquor over beer.18 In today’s illicit drug market, prohibition has 
encouraged the production and sale of synthetics.19 These substances are more 
potent than their organic counterparts, which means they can be trafficked and 
sold in smaller quantities, making them easier to move and conceal. They are 
also more profitable to produce because they tend to be less labor-intensive, 
require less space (i.e., a laboratory rather than large swathes of land), and do 
not have a lengthy growing season.20

Lack of Transparency
Illicit markets lack an important quality-control mechanism that is considered 
critical for consumer safety, awareness, and choice: transparency. Perhaps most 
importantly, the purity and potency of unregulated/illegal substances vary, and 
consumers have no way to know the chemical composition of the substances 
they intend to use before purchasing them. As such, they cannot ensure they 
are taking the intended dose, even if they have considerable experience using a 
particular substance. Indeed, fluctuating supply potency is a major contributor 
to illicit opioid overdoses.21 In addition, localized drug busts or seizures disrupt 

14.	 Julia Belluz, “THC products were involved in many of the vaping-related illness deaths, officials say,” Vox, Oct. 28, 2019. https://www.vox.
com/2019/10/28/20936888/vaping-lung-illness-symptoms-death-cdc-report; Richard Harris, “CDC Confirms A THC Additive, Vitamin E Acetate, Is The Culprit In 
Most Vaping Deaths,” NPR, Dec. 20, 2019. https://www.npr.org/sections/health-shots/2019/12/20/790154919/cdc-confirms-a-thc-contaminant-vitamin-e-acetate-
the-culprit-in-most-vaping-deat. 

15.	 Ross Coomber, “The Adulteration of Drugs: What Dealers Do to Illicit Drugs, and What They Think is Done to Them,” Addiction Research 5:4 (1997), pp. 297-306. 
https://www.tandfonline.com/doi/abs/10.3109/16066359709004344; Cole et al. https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/
dta.220; Renata Solimini et al., “Adulteration Practices of Psychoactive Illicit Drugs: An Updated Review,” Current Pharmaceutical Biotechnology 18:7 (June 2017), 
pp. 524-530. https://www.benthamdirect.com/content/journals/cpb/10.2174/1389201018666170710184531. 

16.	 Vanila M. Singh et al., “The Emerging Role of Toxic Adulterants in Street Drugs in the US Illicit Opioid Crisis,” Public Health Reports 135:1 (Nov. 18, 2019), pp. 6-10. 
https://pmc.ncbi.nlm.nih.gov/articles/PMC7119254. 

17.	 Sarah Beller, “Infographic: The ‘Iron Law of Prohibition,’” Filter, Oct. 3, 2018. https://filtermag.org/infographic-the-iron-law-of-prohibition. 
18.	 Thornton. https://www.cato.org/policy-analysis/alcohol-prohibition-was-failure#the-iron-law-of-prohibition. 
19.	 Beletsky and Davis. https://pubmed.ncbi.nlm.nih.gov/28735773.
20.	 Bryce Pardo and Peter Reuter, “Enforcement strategies for fentanyl and other synthetic opioids,” Brookings, June 2020, p. 4. https://www.brookings.edu/wp-

content/uploads/2020/06/5_Pardo-Reuter_final.pdf; The United States Senate et al., “Commission on Combating Synthetic Opioid Trafficking: Final Report,” 2022, 
pp. x-xi. https://www.rand.org/pubs/external_publications/EP68838.html; Vanda Felbab-Brown et al., “How synthetic opioids can radically change global illegal 
drug markets and foreign policy,” Brookings, April 30, 2018. https://www.brookings.edu/articles/how-synthetic-opioids-can-radically-change-global-illegal-drug-
markets-and-foreign-policy. 

21.	 Daniel Ciccarone, “Fentanyl in the US heroin supply: A rapidly changing risk environment,” International Journal of Drug Policy 46 (Aug. 1, 2017), pp. 107-111. 
https://escholarship.org/content/qt7nk8569v/qt7nk8569v.pdf. 
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trusted supply chains and have been shown to precede jumps in the number of 
overdoses in the surrounding areas.22 This is likely in part because many people 
who use drugs depend on known suppliers as a harm reduction measure.23 
When that safeguard is removed, consumers lose a layer of protection.

Adulterants in the United States
The U.S. illicit drug market has always been adulterated, as producers and 
sellers strive to bypass enforcement and maximize profit and do so unburdened 
by the need to follow health or safety regulations.24 Sometimes, particular 
adulterants emerge and remain isolated to specific populations or locations.25 
Other times, we see particular adulterants emerge across multiple communities, 
although it can take years for an adulterant or new drug to spread across 
the country because of regional differences in drug use patterns, trafficking 
networks, and other factors.26 As such, the adulterants a person is exposed to 
and the consequent risks to their health and life vary both according to the 
substance used and the physical location of the drug acquisition. This section 
draws on reports and data from law enforcement seizures, overdose death 
records, and community and mail-in drug-checking services to describe the 
emergence and diffusion of two common adulterants—fentanyl and xylazine—
as well as other emerging substances and to outline the current state of drug 
adulteration in the United States. 

The Proliferation of Fentanyl
Fentanyl is a synthetic opioid that is as much as 50 times stronger than 
heroin.27 Pharmaceutically manufactured fentanyl is a fairly common 
painkiller and sedative used by medical professionals.28 However, illicitly 
manufactured fentanyl (IMF) and its analogs have been driving the U.S. 
overdose crisis for roughly a decade, contaminating a growing variety of street 
drugs, including heroin, methamphetamine, cocaine, and benzodiazepines.29 
A potent opioid, IMF causes respiratory depression more quickly and at much 
smaller doses than many other opioids, including heroin.30 In this section, we 
trace fentanyl’s emergence and proliferation in illicit drug markets throughout 
the United States.

22.	 Bradley Ray et al., “Spatiotemporal Analysis Exploring the Effect of Law Enforcement Drug Market Disruptions on Overdose, Indianapolis, Indiana, 2020–2021,” 
American Journal of Public Health (July 2023). https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2023.307291. 

23.	 Jennifer J. Carroll et al., “The protective effect of trusted dealers against opioid overdose in the U.S.,” International Journal of Drug Policy 78 (April 2020). https://
www.sciencedirect.com/science/article/abs/pii/S0955395920300360. 

24.	 Pardo and Reuter. https://www.brookings.edu/wp-content/uploads/2020/06/5_Pardo-Reuter_final.pdf; Solimini et al. https://www.benthamdirect.com/content/
journals/cpb/10.2174/1389201018666170710184531. 

25.	 Katherine Hempstead and Emel O. Yildirim, “Supply-Side Response to Declining Heroin Purity: Fentanyl Overdose Episode in New Jersey,” Health Economics 23:6 
(June 2014), pp. 688-705. https://onlinelibrary.wiley.com/doi/abs/10.1002/hec.2937. 

26.	 Ciccarone, “Fentanyl in the US heroin supply: A rapidly changing risk environment.” https://escholarship.org/content/qt7nk8569v/qt7nk8569v.pdf.
27.	 “Fentanyl Facts,” Centers for Disease Control and Prevention, last accessed Nov. 21, 2024. https://www.cdc.gov/stop-overdose/caring/fentanyl-facts.html. 
28.	 Carlos F. Ramos-Matos et al., Fentanyl (StatPearls Publishing, January 2024). https://www.ncbi.nlm.nih.gov/books/NBK459275. 
29.	 Carrie MacMillan, “Why Is Fentanyl Driving Overdose Deaths?,” Yale Medicine, March 18, 2024. https://www.yalemedicine.org/news/fentanyl-driving-overdoses; 

John Sciamanna, “CDC See Increased Drug Overdose Fatalities Due to Cocaine and Fentanyl,” Child Welfare League of America, last accessed Dec. 10, 2024. https://
www.cwla.org/cdc-see-increased-drug-overdose-fatalities-due-to-cocaine-and-fentanyl. 

30.	 “What is fentanyl and what are the effects of fentanyl on the body?,” Drug Policy Alliance, May 2, 2023. https://drugpolicy.org/drug-fact/fentanyl/?fact=1. 
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U.S. overdose crisis for 
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IMF began appearing in the U.S. drug supply in the early 2010s, driving the 
third wave of the nation’s overlapping overdose crises.31 Since the 1990s, 
increases in opioid use and overdoses in the United States have been driven by 
overprescribing—especially of novel pharmaceutical formulations that increased 
the risk of tolerance, dependence, and overdose—followed by knee-jerk 
overregulation that led providers to rapidly taper or outright refuse to continue 
prescribing opioid medications.32 This clampdown on prescription opioids drove 
many people to seek illicit opioids, creating a larger pool of people engaging with 
the illicit market.33 

Thus, when IMF came on the scene, its potency tragically compounded the 
dangers of the growing U.S. market for illicit opioids. The Northeast and Midwest 
were the first parts of the country to undergo what some have referred to as 
“fentanyl shock”—the rapid proliferation of IMF and increases in associated 
overdose deaths.34 Starting in 2014, overdose rates started to skyrocket in these 
states, and, soon after, the southern United States also began seeing the effects 
of IMF.35 In subsequent years, different parts of the country experienced this 
same fentanyl shock and saw their overdose rates spike.36 Figure 1 illustrates 
how fentanyl spread to the four U.S. regions at different times. 

Figure 1: Regional Trends in Fentanyl Reported per 100,000  
People Aged 15 or Older, January 2008 to December 2022

Source: U.S. Drug Enforcement Administration, NFLIS-Drug 2022 Annual Report, U.S. Department of 
Justice, September 2023, p. 13. https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-
DrugAnnualReport.pdf. 

31.	 Daniel Ciccarone, “The triple wave epidemic: Supply and demand drivers of the US opioid overdose crisis,” International Journal of Drug Policy 71 (September 
2019), pp. 183-188. https://www.sciencedirect.com/science/article/pii/S0955395919300180. 

32.	 Ibid; Sarah G. Mars et al., “‘Every “Never” I Ever Said Came True’: Transitions from opioid pills to heroin injecting,” International Journal of Drug Policy 25:2 (March 
2014), pp. 257-266.  https://www.sciencedirect.com/science/article/abs/pii/S0955395913001679?via%3Dihub; Alicia Agnoli et al., “Association of Dose Tapering 
With Overdose or Mental Health Crisis Among Patients Prescribed Long-term Opioids,” JAMA 326:5 (Aug. 3, 2021), pp. 411-419. https://jamanetwork.com/
journals/jama/fullarticle/2782643; Brianna Ehley, “How the opioid crackdown is backfiring,” Politico, Aug. 28, 2018. https://www.politico.com/story/2018/08/28/
how-the-opioid-crackdown-is-backfiring-752183. 

33.	 Ciccarone, “The triple wave epidemic: Supply and demand drivers of US opioid overdose crisis.” https://www.sciencedirect.com/science/article/pii/
S0955395919300180. 

34.	 Daniel Ciccarone, “The Rise of Illicit Fentanyls, Stimulants and the Fourth Wave of the Opioid Overdose Crisis,” Current Opinions in Psychiatry 34:4 (July 1, 2021), 
pp. 344-350. https://pmc.ncbi.nlm.nih.gov/articles/PMC8154745; Michael Zoorob, “Fentanyl shock: The changing geography of overdose in the United States,” 
International Journal of Drug Policy 70 (August 2019), p. 40. https://www.sciencedirect.com/science/article/abs/pii/S0955395919301136?via%3Dihub. 

35.	 Ibid.
36.	 Ibid. 
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Fentanyl did not arrive in western states for several years. For example, California 
first saw a rapid rise in IMF seizures and related deaths in 2016 and 2017, and 
Oregon did not experience fentanyl shock until 2021.37 

The surge of IMF across the United States over the past decade appears to be 
driven by supply-side dynamics rather than demand-side factors. This aligns 
with the fact that, especially when IMF first came onto markets, it was sold as 
heroin.38 Indeed, in the years immediately following IMF’s 2014 emergence 
on the market, few people who use drugs (PWUD) sought out IMF, and many 
actively avoided the highly potent opioids.39 Even in more recent studies, many 
PWUD do not seek out and cannot consistently identify IMF in their supply. In 
fact, fentanyl continues to be sold as heroin in some markets, especially in the 
eastern United States.40 It is only very recently that states—especially in the 
western United States—have begun to see demand change such that people 
seek out IMF and there is more transparency around sales.41 These factors 
suggest that demand did not drive the emergence of IMF on the illicit market.

Three key supply-side dynamics are thought to have driven the erratic 
geographic spread of IMF across the United States: 

•	 Localized shortages
•	 Individual states’ primary source country for illicit drugs
•	 The dominant type of heroin of each state’s illicit drug market

Some experts have argued that IMF emerged at the beginning of the third wave 
of the U.S. overdose crisis and spread across the nation in response to localized 
heroin shortages or declines in the quality or purity of heroin.42 This would be 
consistent with findings from past (brief) surges in the drug in U.S. markets as 
well as overseas.43 For example, a temporary drop in heroin purity in New Jersey 
in 2006 was associated with a spike in IMF-involved overdoses.44 However, this 
explanation is likely not the sole cause of the drug’s broader, but geographically 
staggered, spread. 

Another contributing factor is thought to be the country of origin of different 
states’ supply. Drug trafficking source countries vary by region, change over time,  
 

37.	 Beau Kilmer et al., “Rapid changes in illegally manufactured fentanyl products and prices in the United States,” Addiction 117:10 (October 2022), pp. 2745-2749. 
https://onlinelibrary.wiley.com/doi/10.1111/add.15942; Michael J. Zoorob et al., “Drug Decriminalization, Fentanyl, and Fatal Overdoses in Oregon,” Substance Use 
and Addiction 7:9 (Sept. 5, 2024). https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2823254. 

38.	 Sarah G. Mars et al., “Illicit fentanyls in the opioid street market: desired or imposed?,” Addiction 114:5 (May 2019), pp. 774-780. https://europepmc.org/backend/
ptpmcrender.fcgi?accid=PMC6548693&blobtype=pdf; Sarah G. Mars et al., “Sold As Heroin: Perceptions and Use of an Evolving Drug in Baltimore, MD,” Journal 
of Psychoactive Drugs 50:2 (Dec. 6, 2017), pp. 167-176. https://pmc.ncbi.nlm.nih.gov/articles/PMC6114137; Daniel Ciccarone et al., “Heroin uncertainties: 
Exploring users’ perceptions of fentanyl-adulterated and -substituted ‘heroin,’” International Journal of Drug Policy 46 (August 2017), pp. 146-155. https://www.
sciencedirect.com/science/article/abs/pii/S0955395917301676.

39.	 Ibid. 
40.	 Ibid.
41.	 Ciccarone, “The Rise of Illicit Fentanyls, Stimulants and the Fourth Wave of the Opioid Overdose Crisis.” https://pmc.ncbi.nlm.nih.gov/articles/PMC8154745; 

Kilmer et al. https://pubmed.ncbi.nlm.nih.gov/35543081. 
42.	 Ciccarone, “The Rise of Illicit Fentanyls, Stimulants and the Fourth Wave of the Opioid Overdose Crisis.” https://pmc.ncbi.nlm.nih.gov/articles/PMC8154745. 
43.	 Hempstead and Yildirim. https://onlinelibrary.wiley.com/doi/abs/10.1002/hec.2937; Jane Mounteney et al., “Fentanyls: Are we missing the signs? Highly 

potent and on the rise in Europe,” International Journal of Drug Policy 26:7 (July 2015), pp. 626-631. https://www.sciencedirect.com/science/article/abs/pii/
S0955395915000973?via%3Dihub.

44.	 Heampstead and Yildirim. https://onlinelibrary.wiley.com/doi/abs/10.1002/hec.2937. 
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and influence the specific drugs that dominate an area.45 Before 1980, most of the 
heroin in the United States came from southeast Asia, southwest Asia, and, to a 
smaller extent, Mexico. Colombia entered the market in the 1990s and provided 
almost half of all U.S. heroin by 2000. Around the same time, Asian-sourced 
heroin began to decline—falling to about 10 percent in 2000 and just 2 percent 
by the mid-aughts—and Mexico became a significant source country, supplying 
about 40 percent of U.S. heroin.46 Thus, in the decades leading up to IMF’s surge 
onto the illicit U.S. drug market, the vast majority of illicit opioids (primarily 
heroin) came from either Colombia or Mexico, with Colombian heroin being more 
common in the eastern states and Mexican heroin dominating the western ones.47

Of note, different source countries and regions often produce distinct products, 
and this, too, is thought to be a contributing factor in regional differences in 
the timing of increased adulteration with IMF.48 While most of the world’s 
heroin—including that coming from Colombia—is a powder, Mexican heroin is 
a solid, dark-colored substance commonly referred to as “black tar.”49 These two 
distinct formulations of heroin have different purity ranges, may require different 
techniques for consumption, and are associated with different health risks.50 

Specifically, when IMF began its rapid rise in 2014, roughly three-quarters 
originated in the People’s Republic of China, and although the exact trafficking 
routes and strategies remain unclear, it would have been relatively easy to cut 
the white powder into the east coast’s supply of Colombian-sourced heroin.51 
This led to the surge in fentanyl-adulterated or fentanyl-substituted heroin.52 
Conversely, the black tar heroin that dominated western states’ opioid supply 
pre-IMF would have been far more difficult to mix with a powder.53 As such, IMF 
in the West took a different form—rather than being directly cut into the existing 
heroin supply, it more often entered the market as pills—and was slower to take 
off.54 In fact, most western states did not begin to experience fentanyl shock until 
after 2017.55 This rise in IMF proliferation coincides with Mexico’s rise to current 
dominance as the primary source country for the drugs.56

45.	 Daniel Ciccarone, “Heroin in brown, black and white: Structural factors and medical consequences in the US heroin market,” International Journal of Drug Policy 
20:3 (May 2009). https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC2704563&blobtype=pdf.

46.	 Ibid., pp. 2-3. 
47.	 Ibid., pp. 2-3, 6.
48.	 Ciccarone, “The triple wave epidemic: Supply and demand drivers of the US opioid overdose crisis.” https://www.sciencedirect.com/science/article/pii/

S0955395919300180; The United States Senate et al. https://www.rand.org/pubs/external_publications/EP68838.html; “Fentanyl Flow to the United States,” DEA 
Intelligence Program, January 2020. https://www.dea.gov/sites/default/files/2020-03/DEA_GOV_DIR-008-20%20Fentanyl%20Flow%20in%20the%20United%20
States_0.pdf.

49.	 Ciccarone, “Heroin in brown, black and white: Structural factors and medical consequences in the US heroin market,” p. 6. https://europepmc.org/backend/
ptpmcrender.fcgi?accid=PMC2704563&blobtype=pdf.

50.	 Ibid., pp. 7-8.
51.	 Ibid.; Andrew Kolodny, “Fentanyl spread across the US during the pandemic. This is why,” Brandeis Now, Nov. 26, 2021. https://www.brandeis.edu/now/2021/

november/fentanyl-pandemic-kolodny.html. 
52.	 Daniel Ciccarone et al., “Heroin uncertainties: Exploring users’ perceptions of fentanyl-adulterated and -substituted ‘heroin,’” International Journal of Drug Policy 

46 (August 2017), pp. 146-155.  https://www.sciencedirect.com/science/article/abs/pii/S0955395917301676.
53.	 Ciccarone, “Heroin in brown, black and white: Structural factors and medical consequences in the US heroin market,” p. 7-8. https://europepmc.org/backend/

ptpmcrender.fcgi?accid=PMC2704563&blobtype=pdf. 
54.	 Ciccarone, “The Rise of Illicit Fentanyls, Stimulants and the Fourth Wave of the Opioid Overdose Crisis.” https://pmc.ncbi.nlm.nih.gov/articles/PMC8154745; 

Kilmer et al. https://pubmed.ncbi.nlm.nih.gov/35543081.
55.	 Chelsea L. Shover, “Steep increases in fentanyl-related mortality west of the Mississippi: Recent evidence from county and state surveillance,” Drug and Alcohol 

Dependence 216 (Sept. 28, 2020). https://pmc.ncbi.nlm.nih.gov/articles/PMC7521591. 
56.	 The United States Senate et al. https://www.rand.org/pubs/external_publications/EP68838.html; “Fentanyl Flow to the United States.” https://www.dea.gov/sites/

default/files/2020-03/DEA_GOV_DIR-008-20%20Fentanyl%20Flow%20in%20the%20United%20States_0.pdf; Ciccarone, “The Rise of Illicit Fentanyls, Stimulants 
and the Fourth Wave of the Opioid Overdose Crisis.” https://pmc.ncbi.nlm.nih.gov/articles/PMC8154745. 
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It is noteworthy that, despite recent declines in overdose deaths, the illicit 
market continues to evolve. India is emerging as an IMF source country, and 
additional adulterants are constantly entering the market.57 

The Emergence of Xylazine
In 2019, Philadelphia, Pennsylvania, began seeing a surge in overdoses involving 
xylazine (also known as “tranq”), a powerful sedative commonly used in 
veterinary medicine.58 Although the drug has been a fairly common adulterant in 
Puerto Rico for at least 20 years, this was the first time it had been seen at such 
high levels and for so long in the continental United States.59 In 2020, xylazine 
was not among the top 25 drugs most commonly identified by the National 
Forensic Laboratory Information System, but within two years, it had become 
the 12th most commonly identified drug overall and the second most common 
tranquilizer or depressant.60 Similar trends have been observed in overdose data. 
Between January 2019 and June 2022, the percentage of monthly IMF-involved 
overdoses that also involved xylazine nearly tripled in 20 states and Washington, 
D.C., climbing from 2.9 percent to 10.9 percent.61 Consequently, in April 
2023, the White House Office of National Drug Control Policy named fentanyl 
adulterated or associated with xylazine a national threat.62 

Understanding the emergence of xylazine as an adulterant once again requires 
a look at current drug use and supply contexts.63 Of particular relevance, the 
drug is found almost exclusively as an adulterant to IMF—roughly 98 percent of 
xylazine-involved deaths involve fentanyl—and, in some regions, the majority 
of IMF is now adulterated with the potent sedative.64 For example, in Maryland, 
drug-checking data from November 2021 through August 2022 found that 99.2 
percent of opioid samples included fentanyl. Of the fentanyl-containing samples, 
80 percent contained xylazine as well.65 Furthermore, as with IMF, xylazine’s 
proliferation has been geographically staggered, as seen in Figure 2. The drug 
first spread to several states in the Northeast, Midwest, and mid-Atlantic, where 
it remains the most prevalent. However, in 2022, “only three states reported zero 
xylazine seizures,” suggesting that this compartmentalization is unlikely to last.66

57.	 Ibid.
58.	 Jewell Johnson et al., “Increasing presence of xylazine in heroin and/or fentanyl deaths, Philadelphia, Pennsylvania, 2010–2019,” Injury Prevention 27:4 (August 

2021). https://injuryprevention.bmj.com/content/27/4/395. 
59.	 Ibid.
60.	 U.S. Drug Enforcement Administration, NFLIS-Drug 2022 Annual Report, U.S. Department of Justice, September 2023. https://www.nflis.deadiversion.usdoj.gov/

nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf.
61.	 Mbabazi Kariisa et al., “Illicitly Manufactured Fentanyl–Involved Overdose Deaths with Detected Xylazine – United States, January 2019–June 2022,” Morbidity and 

Mortality Weekly Report 72:26 (June 30, 2023), pp. 721-727. https://www.cdc.gov/mmwr/volumes/72/wr/mm7226a4.htm. 
62.	 Office of National Drug Control Policy, “Fentanyl Adulterated or Associated with Xylazine Response Plan,” The White House, July 2023. https://www.govinfo.gov/

content/pkg/CMR-PREX26-00185115/pdf/CMR-PREX26-00185115.pdf.
63.	 Fernando Montero et al., “Potency-Enhancing Synthetics in the Drug Overdose Epidemic: Xylazine (‘Tranq’), Fentanyl, Methamphetamine, and the Displacement 

of Heroin in Philadelphia and Tijuana,” Journal of Illicit Economies and Development 4:2 (Dec. 2, 2022), pp. 204-222. https://pmc.ncbi.nlm.nih.gov/articles/
PMC10065983. 

64.	 Joseph Friedman et al., “Xylazine spreads across the US: A growing component of the increasingly synthetic and polysubstance overdose crisis,” Drug and Alcohol 
Dependence 233 (April 1, 2022). https://www.sciencedirect.com/science/article/abs/pii/S037687162200117X. 

65.	 Erin Russell et al., “Rapid Analysis of Drugs: A Pilot Surveillance System To Detect Changes in the Illicit Drug Supply To Guide Timely Harm Reduction Responses – 
Eight Syringe Services Programs, Maryland, November 2021–August 2022,” Morbidity and Mortality Weekly Report 72:17 (April 28, 2023), pp. 458-462. https://
www.cdc.gov/mmwr/volumes/72/wr/mm7217a2.htm. 

66.	 Manual Cano et al., “Xylazine in Overdose Deaths and Forensic Drug Reports in US States, 2019-2022,” Substance Use and Addiction 7:1 (Jan. 5, 2024). https://
jamanetwork.com/journals/jamanetworkopen/fullarticle/2813606#:~:text=Xylazine%2Dinvolved%20overdose%20deaths%20in,these%20deaths%20also%20
involved%20fentanyl.&text=Xylazine%2Dinvolved%20overdose%20deaths%20are,2%20especially%20in%20the%20Northeast.  
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Furthermore, even within states, the emergence of xylazine and other 
adulterants can vary. For example, 2020 law enforcement seizure data from New 
Jersey showed that in some counties, almost 6 percent of reports contained 
fentanyl, whereas in other counties, that proportion was below 1 percent.67 
Figure 3 maps the between-county variation in New Jersey in 2020 as well as 
showing the spread of xylazine across the state by 2022.

Figure 2: Percentage of Total Drug Reports Identified as Xylazine, by State, 20201 Versus 20221

Source: U.S. Drug Enforcement Administration, NFLIS-Drug 2022 Annual Report, U.S. Department of Justice, September 2023, p. 13. https://www.nflis.deadiversion.
usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf.  
1. Includes drugs submitted to State and local laboratories during the calendar year that were analyzed within three months of the reporting period.

Figure 3: Percentage of Total Drug Reports Identified as Xylazine in New Jersey, by County,  
2020 Versus 2022

Source: U.S. Drug Enforcement Administration, NFLIS-Drug 2022 Annual Report, U.S. Department of Justice, September 2023, p. 23. https://www.nflis.deadiversion.
usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf.  
1. Includes drugs submitted to State and local laboratories during the calendar year that were analyzed within three months of the reporting period.

As with IMF, evidence suggests that a demand-side push for xylazine on its own is 
extremely unlikely; numerous studies have found that the vast majority of PWUD 
do not want it, with many altering their consumption behaviors—for example, by 

67.	 U.S. Drug Enforcement Administration, p. 23. https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf. 
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smoking instead of injecting—and some actively seeking to avoid it altogether.68 The 
drug is highly sedating, complicates overdoses (it does not respond to the opioid 
overdose reversal medication naloxone), and is associated with an increased risk 
of necrotic soft-tissue injuries when injected—key factors that are cited by PWUD 
as reasons to avoid it altogether or change their consumption behavior.69 However, 
xylazine does have a perceived plus side for some PWUD, which may explain its 
“staying power” on the market now that it has arrived. Specifically, it extends the 
duration of the high people experience (fentanyl’s effects come on quickly but are 
very short-lived compared to heroin) and postpones withdrawal symptoms.70 

The Next Generation of Adulterants 
As of the end of 2024, the U.S. illicit drug landscape is changing yet again. 
Total overdose deaths have been declining steeply for the past year, although 
some groups and some regions are continuing to witness a climb.71 Experts 
attribute much of this progress to the expansion of harm reduction, although 
shifts in supply may also have a role to play in some areas.72 While the decline 
in overdoses is certainly welcome, it does not mean lawmakers should stop 
prioritizing this issue. Past experience suggests that the drug supply will continue 
to change, driving the rise of yet more novel adulterants. Indeed, a close look 
at recent drug-checking data, drug seizures, overdose trends, and news reports 
from across the country indicates just that: The U.S. illicit drug supply is in flux. 

Data from San Diego based on 4,348 law enforcement samples identified 52 
adulterants, including nitazenes—a class of synthetic opioids several times 
more potent than fentanyl—and different classes of pharmaceutical sedatives.73 
Other parts of the country have similarly identified an emerging mix of novel 
and known adulterants. Nitazenes have been seen sporadically throughout the 
country in recent years and have been responsible for overdoses in Colorado,  
Tennessee, Pennsylvania, and other states.74 In recent months, New York State’s 
Community Drug Checking Program has reported two to five samples per month 
that contain medetomidine (a novel potent sedative related to xylazine) as well 

68.	 Nichole L. Michaels et al., “Xylazine awareness and attitudes among people who use drugs in Ohio, 2023–2024,” Harm Reduction Journal 21:182 (Oct. 14, 2024). 
https://link.springer.com/article/10.1186/s12954-024-01097-5; Omeid Heidari et al., “Personal Experiences With Xylazine and Behavior Change: A Qualitative 
Content Analysis of Reddit Posts,” Journal of Addiction Medicine (Sept. 27, 2024). https://journals.lww.com/journaladdictionmedicine/abstract/9900/personal_
experiences_with_xylazine_and_behavior.381.aspx; Thomas Quijano et al., “Xylazine in the drug supply: Emerging threats and lessons learned in areas with high 
levels of adulteration,” International Journal of Drug Policy 120 (October 2023). https://www.sciencedirect.com/science/article/abs/pii/S0955395923002013. 

69.	 Friedman et al. https://www.sciencedirect.com/science/article/abs/pii/S037687162200117X. 
70.	 Montero et al. https://pmc.ncbi.nlm.nih.gov/articles/PMC10065983.
71.	 Noah Weiland, “Fatal Drug Overdoses Are Dropping. Not Everyone Is Spared,” The New York Times, Oct. 25, 2024. https://www.nytimes.com/2024/10/25/us/drug-

overdoses-opioids-fentanyl.html. 
72.	 Mann. https://www.npr.org/2024/09/30/nx-s1-5124997/fentanyl-overdose-opioid-btmps-drug-cartel-xylazine-tranq-mexico-china; Weiland. https://www.nytimes.

com/2024/10/25/us/drug-overdoses-opioids-fentanyl.html. 
73.	 Henrik Galust et al., “Adulterants present in the San Diego county fentanyl supply: a laboratory analysis of seized law enforcement samples,” BMC Public Health 

24:923 (2024). https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-024-18459-0; R. Michael Krausz et al., “The upcoming synthetic ultrapotent 
opioid wave as a foreseeable disaster,” The Lancet Psychiatry 9:9 (September 2022), pp. 699-700. https://www.thelancet.com/journals/lanpsy/article/PIIS2215-
0366(22)00241-3/fulltext. 

74.	 David Niesel and Norbert Herzog, “Even Worse than Fentanyl,” Medical Discovery News, May 7, 2024. https://www.utmb.edu/mdnews/podcast/episode/even-
worse-than-fentanyl; Allison Roberts et al., “Notes from the Field: Nitazene-Related Deaths – Tennessee, 2019–2021,” Morbidity and Mortality Weekly Report 
71:37 (Sept. 16, 2022), pp. 1196-1197. https://www.cdc.gov/mmwr/volumes/71/wr/mm7137a5.htm; Frank Franklin et al., “Health Alert: In Philadelphia, novel 
synthetic opioids with wide-ranging potency have been detected in the illicit drug supply and among people who unintentionally overdosed,” Department of 
Public Health City of Philadelphia, March 14, 2024. https://hip.phila.gov/document/4281/PDPH-HAN-0440A-03.14.24-1.pdf; Krausz et al. https://www.thelancet.
com/journals/lanpsy/article/PIIS2215-0366(22)00241-3/fulltext; Jeffrey A. Singer and Josh Bloom, “These New Synthetic Opioids Could Make the Fentanyl Crisis 
Look Like ‘The Good Old Days,’” USA Today, Jan. 23, 2024. https://www.cato.org/commentary/these-new-synthetic-opioids-could-make-fentanyl-crisis-look-good-
old-days. 
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as some samples containing dangerous combinations of opioids, xylazine, and 
benzodiazepines.75 Medetomidine has also been involved in overdose reports in 
Missouri, Colorado, Pennsylvania, California, Maryland, and Illinois.76 And drug-
checking programs from Los Angeles to Delaware have seen an increase in BTMPS, 
an industrial chemical that is toxic to humans but does not cause overdose.77 

Arguably, this is just the beginning. As state and federal lawmakers play whack-
a-mole with emerging adulterants—from misguided attempts to automatically 
schedule all fentanyl analogs to the push to criminalize xylazine—the drug supply 
will continue to evolve toward more unknown, often more potent, alternatives.78 
These unknowns will continue to endanger our communities and loved ones. 
Thus, despite the recent promising reductions in overdoses, policymakers must 
continue to look for demand-side solutions that have been proven to save lives, 
such as harm reduction.

Harm Reduction Policy and the Evolving Supply
The overdose crisis has decimated communities for more than a decade, driving 
home the need for real solutions that help people stay as safe as possible in the 
face of an unregulated, illicit drug supply. More than 250,000 Americans have 
died of an IMF-involved overdose since 2018 alone, and more than 40 percent of 
Americans—an estimated 125 million people—have lost someone they know to a 
drug overdose.79 Other emerging adulterants may complicate or increase overdose 
risk, or they can cause severe secondary issues such as soft-tissue injuries, organ 
damage, gastrointestinal problems, cardiac issues, anemia, and more.80 

Changes in behavior can reduce some of these risks. However, when people are 
unaware of the contents or potency of their supply, they are less likely to know 
what steps are necessary to mitigate that danger. Harm reduction is a pragmatic 
approach that accepts the fact that some people engage in risky behaviors and 
thus prioritizes saving lives and supporting any positive change rather than 
exclusively promoting abstinence.81 Toward this end, harm reduction provides 
a range of tools that can help mitigate the potential risks associated with illicit 
substance use and the rapidly changing illicit drug supply. Rather than operating 
in opposition to or competition with abstinence- and recovery-oriented 

75.	 “Drug Checking Data,” New York State Department of Health, November 2024. https://www.health.ny.gov/diseases/aids/consumers/prevention/oduh/
drug_checking_data.htm; Alex Krotulski et al., “Medetomidine Rapidly Proliferating Across USA – Implicated in Recreational Opioid Drug Supply & Causing 
Overdose Outbreaks,” Center for Forensic Science Research and Education, May 2024. https://www.cfsre.org/images/content/reports/public_alerts/Public_Alert_
Medetomidine_052024.pdf. 

76.	 Krotulski et al. https://www.cfsre.org/images/content/reports/public_alerts/Public_Alert_Medetomidine_052024.pdf.	
77.	 Mann. https://www.npr.org/2024/09/30/nx-s1-5124997/fentanyl-overdose-opioid-btmps-drug-cartel-xylazine-tranq-mexico-china; Chelsea L. Shover et al., “Rapid 

emergence of UV stabilizer Bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate (BTMPS) in the illicit fentanyl supply across the United States in July-August 2024: Results 
from drug and drug paraphernalia testing,” MedRxiv (preprint), Sept. 16, 2024. https://www.medrxiv.org/content/10.1101/2024.09.13.24313643v1. 

78.	 Stacey McKenna, “When it comes to fentanyl-related substances, testing—not classwide scheduling—could save lives,” R Street Institute, Nov. 8, 2022. https://
www.rstreet.org/commentary/when-it-comes-to-fentanyl-related-substances-testing-not-classwide-scheduling-could-save-lives; Mazen Saleh and Stacey 
McKenna, “R Street Letter Opposing the Combating Illicit Xylazine Act,” R Street Institute, May 15, 2024. https://www.rstreet.org/outreach/r-street-letter-
opposing-the-combating-illicit-xylazine-act. 

79.	 “Are fentanyl overdose deaths rising in the US?,” USA Facts, Sept. 27, 2023. https://usafacts.org/articles/are-fentanyl-overdose-deaths-rising-in-the-us; Alison 
Athey et al., “An Overlooked Emergency: More Than One in Eight US Adults Have Had Their Lives Disrupted by Drug Overdose Deaths,” American Journal of Public 
Health 114:3 (March 1, 2024), pp. 276-279. https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2023.307550?journalCode=ajph. 

80.	 Franklin et al. https://hip.phila.gov/document/4421/PDPH-HAN-0441A-05-13-24.pdf; Bhavani Nagendra Papudesi et al., Xylazine Toxicity (StatPearls Publishing, 
January 2024). https://www.ncbi.nlm.nih.gov/books/NBK594271; Signh et al. https://pmc.ncbi.nlm.nih.gov/articles/PMC7119254. 

81.	 “Harm Reduction,” Substance Abuse and Mental Health Services Administration, Oct. 29, 2024. https://www.samhsa.gov/find-help/harm-reduction. 
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interventions, the approach provides an additional, lifesaving option to support 
efforts to combat the overdose crisis.

•	 Drug checking is a lifesaving intervention that tests small samples of an illicit 
substance for potentially harmful or life-threatening adulterants.82 Depending 
on state and local laws and the local context, drug checking may take several 
different forms. The most common drug-checking intervention in the United 
States is easy-to-use test strips that check for a single substance, usually 
fentanyl or xylazine, which are typically distributed by public health and harm 
reduction organizations.83 Another drug-checking option is point-of-service 
testing offered by public health and harm reduction organizations, which 
relies on a variety of test strips or more advanced technology such as Fourier-
transform infrared spectroscopy to check for a wider variety of potential 
adulterants.84 Such community-based drug checking programs allow for more 
thorough testing and facilitate information sharing that can foster prevention.85 

	Policy takeaway: Authorize drug-checking equipment broadly rather than 
substance-by-substance to allow frontline organizations to adapt quickly.

•	 Syringe services programs (SSPs) are community-based or public health 
organizations that distribute sterile injection equipment and collect used 
injection materials to protect communities by preventing injection-related 
diseases such as HIV and hepatitis C.86 However, they also serve as an 
important connection point for overdose prevention, distributing drug-
checking equipment and naloxone, as well as providing overdose recognition 
and response training.87 In addition, SSPs connect their participants to a range 
of health and social services, including substance use disorder treatment 
resources. In fact, PWUD who engage with an SSP are four to five times more 
likely to engage in treatment than those who do not connect with such a 
program.88

	Policy takeaway: Authorize SSPs and allow sufficient flexibility for 
organizations to meet specific local needs.

•	 Naloxone has been an essential tool in combatting the current overdose crisis. 
This lifesaving medication is an opioid antagonist, meaning it binds to the same 
brain cells as intoxicating opioids such as heroin and fentanyl, and is able to 
push these other opioids off or prevent them from binding.89 To optimize the 
benefits of naloxone, it must be both widely available and affordable. Although 

82.	 David T. Zhu et al., “The emerging fentanyl–xylazine syndemic in the USA: challenges and future directions,” Lancet 402:10416 (Nov. 25, 2023), pp. 1949-1952. 
https://pmc.ncbi.nlm.nih.gov/articles/PMC10842070/pdf/nihms-1941337.pdf; Stacey McKenna, “The Lifesaving Power of Drug Checking,” R Street Institute, Sept. 
26, 2024. https://www.rstreet.org/research/the-lifesaving-power-of-drug-checking. 

83.	 McKenna, “The Lifesaving Power of Drug Checking.” https://www.rstreet.org/research/the-lifesaving-power-of-drug-checking; Stacey McKenna, “Five Things to 
Know About Fentanyl Test Strips,” R Street Institute, Aug. 20, 2021. https://www.rstreet.org/commentary/five-things-to-know-about-fentanyl-test-strips. 

84.	 Lea Gozdzialski et al., “Point-of-care community drug checking technologies: an insider look at the scientific principles and practical considerations,” Harm 
Reduction Journal 20:39 (March 25, 2023). https://harmreductionjournal.biomedcentral.com/articles/10.1186/s12954-023-00764-3. 

85.	 McKenna, “The Lifesaving Power of Drug Checking.” https://www.rstreet.org/research/the-lifesaving-power-of-drug-checking. 
86.	 “Syringe Services Programs (SSPs),” Centers for Disease Control and Prevention, Feb. 8, 2024. https://www.cdc.gov/syringe-services-programs/php/index.html. 
87.	 Ibid.
88.	 Ibid.
89.	 Stacey McKenna, “What You Need to Know About Naloxone,” R Street Institute, March 29, 2023. https://www.rstreet.org/research/what-you-need-to-know-

about-naloxone. 
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some naloxone formulations are now available over-the-counter, SSPs and 
public health agencies remain the primary purchasers and distributors of the 
medication, especially to PWUD.90

	Policy takeaway: Continue to keep multiple formulations of naloxone 
accessible and affordable via naloxone-access laws and standing orders, 
and encourage overdose response by bolstering Good Samaritan Laws and 
liability protections for lay rescuers.

•	 Medications for opioid use disorder (MOUD) help reduce the number of 
people engaging with the unpredictable illicit drug supply. For example, the 
gold-standard MOUDs methadone and buprenorphine reduce withdrawals 
and cravings, helping people halt or reduce their use of illicit substances, 
and dramatically reduce overdose risk by up to 80 percent.91 However, 
buprenorphine is underprescribed, and methadone is hamstrung by 
overregulation and a monopolistic system of opioid treatment programs.92

	Policy takeaway: Expand access to methadone by reducing overregulation 
and allowing prescribing and pharmacy dispensing. Retain and continue 
to expand or improve on existing telehealth permissions for MOUD 
in accordance with recommendations from medical professional 
organizations such as the American Medical Association and American 
Society of Addiction Medicine.93

Additional harm reduction interventions that have been implemented in other 
countries as well as in a handful of sites in the United States include overdose 
prevention centers and medical safe supply programs.94 While such programs 
remain controversial and technically illegal in the United States, evidence suggests 
that they can save lives or reduce other health-related harms when implemented 
with local challenges and individual patient or participant needs in mind.95 

90.	 Stacey McKenna, “OTC Naloxone Part 3: How Policymakers Can Improve Naloxone Access in their Communities,” R Street Institute, Sept. 25, 2024. https://www.
rstreet.org/commentary/otc-naloxone-part-3-how-policymakers-can-improve-naloxone-access-in-their-communities. 

91.	 Jessica Shortall, “What the…? Safer From Harm on Methadone,” Safer From Harm, March 7, 2024. https://www.saferfromharm.org/blog/what-the-safer-from-
harm-on-methadone; Stacey McKenna, “How Red Tape Limits Access to Medications for Opioid Use Disorder,” R Street Institute, Nov. 7, 2023. https://www.rstreet.
org/research/how-red-tape-limits-access-to-medications-for-opioid-use-disorder.  

92.	 McKenna, “How Red Tape Limits Access to Medications for Opioid Use Disorder.” https://www.rstreet.org/research/how-red-tape-limits-access-to-medications-
for-opioid-use-disorder; Jan Hoffman, “Addiction Treatment Medicine Is Vastly Underprescribed, Especially by Race, Study Finds,” The New York Times, May 10, 
2023. https://www.nytimes.com/2023/05/10/health/addiction-treatment-buprenorphine-suboxone.html; Lev Facher, “The methadone clinic monopoly: Opioid 
treatment chains backed by private equity are fighting calls for reform,” STAT News, March 19, 2024. https://www.statnews.com/2024/03/19/methadone-clinics-
opioid-addiction-private-equity. 
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Policymakers looking to combat the overdose crisis in their communities, 
especially in the face of an evolving drug supply, can work with local on-the-
ground harm reduction and public health experts to ensure that legislation 
meets current best practices and allows for appropriate localized tailoring, 
flexibility, and real-time response. 

Conclusion
In the United States, overdoses due to the illicit drug market have taken more 
than 1 million lives since 1999 and have cost the country roughly $1 trillion 
annually.96 In the past decade, the majority of these deaths have been attributable 
to the infiltration of potent synthetic opioids such as IMF.97 These drugs originally 
emerged as adulterants and over the years have come to dominate the illicit 
opioid supply.98 In more recent years, the drug supply has continued to shift, 
with the proliferation of the powerful veterinary sedative, xylazine, and the more 
recent emergence of novel synthetic opioids and sedatives.99 Even as overdose 
deaths fall, PWUD, the organizations that work with them, and the communities 
they live in must remain agile to prevent a resurgence or the rise of yet another 
crisis. 

Harm reduction is a time-tested public health approach to mitigating the risks 
associated with illicit drug use and other potentially dangerous behaviors.100 
Interventions such as naloxone access expansion and drug checking have likely 
played an important role in the current dip in overdose fatalities.101 And the 
approach will continue to be a fundamental tool in preparing communities 
to stay as safe and healthy as possible in the face of an ever-evolving illicit 
drug supply. However, to maximize the benefits of harm reduction in their 
communities, lawmakers must not only authorize the interventions, they must 
craft legislation that follows established evidence while allowing for tailored, 
adaptable programming that can address local challenges in real time.
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