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Objectives

• Describe the current status of adulterants fentanyl and xylazine in the 
drug supply

• Discuss specific effects of these agents
• Outline interventions such as harm reduction and drug checking
• Discuss how adulterants affect members of rural populations
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Drug Overdose Deaths* Continue to Increase in 2021

ALL 
DRUGS

HEROIN NAT & SEMI SYNTHETIC METHADONE SYNTHETIC OPIOIDS 
(mainly illicit fentanyl)

COCAINE OTHER PSYCHO-STIMULANTS 
(mainly meth)

11/2020* 92,366 13,698 13,667 3,593 56,595 19,953 23,894

5/2021 101,075 11,633 13,909 3,802 64,871 21,235 28,890

11/2021* 106,854 9,504 13,643 3,619 70,420 23,908 32,476

Percent Change
11/20-11/21 15.7% -30.6% -0.2% 0.7% 24.4% 19.8% 36.0%

*NCHS Provisional drug-involved overdose death counts are PREDICTED VALUES, 12 months ending in select months.
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2022 Opioid-Related Vermont Overdose Fatalities - by Month & Substances

Month Rx Opioids Heroin Fentanyl Total
January 9 0 19 23
February 2 1 13 14
March 1 1 11 12
April 3 4 19 20
May 1 4 14 15
June 3 1 16 16
July 3 2 28 29
August 8 4 22 23
September 3 2 15 16
October
November
December
Total 33 19 157 168



Fentanyl
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Fentanyl and heroin



A lethal dose

30mg 3mg



Overdose and Origins

• From May 2020 to April 2021 more than 100,000 Americans died for a 
drug overdose.

• 64% of these deaths were due to synthetic opioids like fentanyl.
• Fentanyl is synthesized in China, Mexico and, India and exported to 

The U.S. as a powder or pressed in pills. 
• Fentanyl can be purchased on the dark web and delivered through 

traditional delivery services including the U.S Postal Service. 





Fake “Oxys”  M30s



Rainbow fentanyl



Authentic Adderall



Fake Adderall 



Overdose Risk and Prevention

• Fentanyl is sold both alone and as an adulterant to allow trafficking of 
smaller quantities but with no reduction in drug effect. 

• Small quantities of fentanyl can be deadly and especially if the user is 
not aware of the presence of fentanyl. 

• Preventing overdose can be helped by distributing naloxone, 
increasing availability effective treatment such as methadone and 
buprenorphine, lowering barriers to treatment, and providing fentanyl 
test strips. 



Guidance on Handling the Increasing Prevalence of Drugs 
Adulterated or Laced with Fentanyl
2021, National Council for Mental Wellbeing 



The Fentanyl Problem

• Fentanyl and its analogs are the primary drivers of death in the opioid 
overdose crisis.

• Fentanyl can be used knowingly or unknowingly.
• It has been pressed into counterfeit pills mimicking prescription 

medicines. 
• It is 50 times stronger than heroin. 
• Unintended use, particularly by people with no or low opioid 

tolerance, has resulted in a spike in drug overdose deaths. 



The Fentanyl Problem

• Overdose can occur by ingestion, injection, or inhalation. 
• Overdose by fentanyl can not occur by exposure through skin.
• Reversal of fentanyl overdose may require repeated doses of naloxone.
• This paper offers recommendations for remediating  the impact of 

fentanyl.  



Four Principles to Address the Fentanyl Crisis

1. Pursue an incremental approach to behavior change (that is, harm 
reduction). 
• Goal is reducing risk vs abstinence.
• Only 20%-30% are in the active stage of change.

2. Emphasize engagement.
• Programs should offer whatever information or services the potential patient is 

open to receiving.
• Encourage return for a follow-up visit.



3. Use integrated care to initiate engagement and treatment.
• Medical settings and primary care are where initial screening and intervention 

may occur. 

4. Be vigilant for fentanyl as the rule rather than the exception. 
• Clinical staff should assume the street drugs are contaminated with fentanyl 

and every overdose involves fentanyl. 

Four Principles to Address the Fentanyl Crisis



There is less opportunity to use methadone as an alternative to 
buprenorphine, which can be challenging

Addressing Fentanyl in Rural Areas
• Prescribers need extra support and training (such as ECHO sessions)
• Develop options for mobile methadone 
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Fentanyl in Rural Areas
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CORA Resource – Research Spotlight

Find Increased Fatal Overdoses 
Involving Stimulants and 
Fentanyl at:

uvmcora.org/resources



Testing for Fentanyl

• Fentanyl test strips (FTS) can detect the presence of fentanyl in drug 
samples.

• FTS cost is $1.00 per strip.
• Testing is 96% accurate and can detect at least 10 fentanyl analogs.
• The legality of FTS varies from state to state (some states view FTS as 

illegal drug paraphernalia). 



Testing for Fentanyl

• One study of FTS found 85% of people using illicit drugs wanted to know 
about the presence of fentanyl. 
• Positive changes as a result of tests included:

• Using a smaller dose.
• Snorting instead of injecting.
• Pushing the syringe plunger more slowly to gradually assess drug effect.
• Having naloxone nearby.
• Not using the drug. 
• Not using alone.

• There is no evidence that use of  FTS has a permissive effect  on promoting 
drug use. 



To request fentanyl test 
strips and fentanyl test strip 
guides, email the Best 
Practices Core at:

cora.bp@uvm.edu
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CORA Supplies

Fentanyl Test Strip Guide – wallet sized



Duhart Clarke SE, Kral AH, Zibbell JE. Consuming illicit opioids 
during a drug overdose epidemic: Illicit fentanyls, drug 
discernment, and the radical transformation of the illicit opioid 
market. Int J Drug Policy. 2022 Jan;99:103467. doi: 
10.1016/j.drugpo.2021.103467. Epub 2021 Oct 15. PMID: 
34662847; PMCID: PMC8755588.



Introduction

• Uncertainty of the presence of fentanyl in opioids has  led to some 
safer practices among people who inject drugs (PWID).
• Tester shots
• Micro-dosing
• Staggering injections with peers
• Fentanyl test strips

• This qualitative study was to better understand how PWID came to 
recognize fentanyl by sight, taste, and subjective drug effects in order 
to prevent overdose. 



Results: Physical Sensations

• The fentanyl high was described as much briefer (sometimes just 
minutes) compared to heroin (4 to 8 hours).

• Many described fentanyl as “having no legs.”
• “If you got something that lasts for more than 10 minutes (after the initial 

rush) you found some really amazing shit.”
• “It wears off faster than heroin…so people use a lot more--every fucking 30 

minutes to an hour.”

• Fentanyl effects were described as being more like a sedative with 
tranquilizing effects and periods of unconsciousness. 



Results: Modifying Drug Preferences

• The prevalence of fentanyl has had the effect of altering drug 
consumption patterns and preferences particularly the increased use 
of stimulants.

• 72% reported smoking or injecting cocaine or crack.
• 44% reported using methamphetamine.
• Two approaches to stimulant use were reported:
• Concurrent use in a single injection (speedball or goofball).
• Sequential use in separate injections.



Results: Modifying Drug Preferences

• Participants reported the use of stimulants was related to the extreme 
sedative effect of fentanyl requiring a counteracting drug. 

• “Yeah, as methamphetamine goes now, everybody calls it ice and it’s 
definitely out there.  I would say 8 of 10 people that inject heroin love 
to do ice because it’s a speedball…Me personally, I like to rush off one 
and then I wait a while and I like the rush of the other.”

• “…the meth is going to keep you awake, which is important when 
using fentanyl, since what overdoses you is that you fall asleep and 
then you stop breathing…”



Results: Changing Patterns of Drug 
Consumption

• All reported using opioids more frequently because  of fentanyl’s short 
high. 

• The higher number of daily injections resulted in physical harm.
• “ The fact I have to inject more is tearing my veins up.  I’m losing sensation in 

fingers; my legs swell now because I’m using the veins in my legs.”

• Some who used opioids and stimulant reported smoking the stimulant 
to save their veins for injecting opioids. 

• Some switched from injecting to smoking or sniffing opioids also. 



Discussion

• The strong rush and short high reported is consistent with fentanyl’s 
pharmacologic profile as a synthetic opioid with high lipophilicity 
resulting in a rapid onset of action and short duration of effect. 

• The higher frequency of injection increases the number of times per 
day people are exposed to blood-borne pathogens (e.g., HIV/HCV). 

• Mounting evidence that stimulants are used to manage fentanyl-
induced sedation suggests that overdose deaths involving fentanyl and 
stimulants are largely due to intentional mixing rather than an 
adulterated supply.  



Trecki J, Gerona RR, Ellison R, Thomas C, Mileusnic-Polchan D. Notes 
from the Field: Increased Incidence of Fentanyl-Related Deaths 
Involving Para-fluorofentanyl or Metonitazene — Knox County, 
Tennessee, November 2020–August 2021. MMWR Morb Mortal Wkly
Rep 2022;71:153–155. 
DOI: http://dx.doi.org/10.15585/mmwr.mm7104a3

http://dx.doi.org/10.15585/mmwr.mm7104a3


New Fentanyl Compounds 

• Other fentanyl compounds are appearing in heroin, counterfeit pills 
and in autopsy findings.

• Para-fluorofentanyl was developed through research efforts in the 
1960’s and classified as a schedule I substance. 

• Para-fluorofentanyl is showing up now in seized heroin, counterfeit 
pills, and autopsy findings.

• Carfentanil (100 times more potent than fentanyl) has been reported 
in a very few cases in the Midwest.   



New Opioid Class

• Benzimidazole was developed in the 1950’s as a new opioid analgesic 
and is now showing up as a heroin adulterant. 

• Metonitazene, an opioid in the benzimidazole class, is also showing up 
more frequently.



Xylazine
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Use of Xylazine in veterinary medicine

Xylazine and its antidote Tolazoline is an essential tool universally used 
by veterinarians who work on livestock. Many surgical procedures would 
not be possible or would be inhumane without such a short-term 
sedative/analgesic. It is extremely effective for bovine, sheep and goats.  
Administered intravenously or intramuscularly by a veterinarian Xylazine 
is a systemic anesthetic lasting about an hour. The reversing drug 
Tolazoline is used to reverse xylazine effects.



Xylazine – Pharmacology/Clinical Effects
Alpha-2 adrenergic agonist that stimulates central alpha-2 receptors
• Sedation
• CNS DEPRESSION - No effect on respiratory rate, blunted response to airway occlusion 

similar to other sedatives, synergistic effect with opioids 
• Similar effects to imidazoline compounds such as clonidine, dexmedetomidine, 

oxymetazoline, tetrahydrazoline, tizanidine, and lofexidine

Clinical Effects
• Major clinical effect is profound sedation 
• Imidazoline receptor activity � hypotension/bradycardia 
• Pharmacokinetics • Typical anesthesia dose ranges (0.2-1 mg/kg IM or IV) 
• Time to effect is a 1-2 minutes 
• Duration of drug effect up to 4 hours



Xylazine has been studied in humans for its potential use as an 
analgesic, hypnotic, and anesthetic, but these clinical trials were 
terminated due to its severe hypotension and central nervous 
system depressant effects.



Xylazine information from NIDA
• Also known as “tranq,”5 xylazine is a central nervous 

system depressant that can cause drowsiness and amnesia 
and slow breathing, heart rate, and blood pressure to 
dangerously low levels.6,7 Taking opioids in combination 
with xylazine and other central nervous system 
depressants—like alcohol or benzodiazepines increases the 
risk of life-threatening overdose.

https://nida.nih.gov/research-topics/xylazine
https://nida.nih.gov/research-topics/xylazine


“For veterinary use only”



“For horses and cervidae”



Widespread Distribution of Xylazine Detected Throughout the United 
States in Healthcare Patient Samples.  
• Holt, Andrew C. PharmD; Schwope, David M. PhD; Le, Kathy PharmD; Schrecker, Joshua P. 

PharmD; Heltsley, Rebecca PhD. Journal of Addiction Medicine ():10.1097, January 6,2023.

Xylazine-related deaths are being increasingly identified in rural states. 
• Sibbesen J, Abate MA, Dai Z, Smith GS, Lundstrom E, Kraner JC, Mock AR. Characteristics 

of xylazine-related deaths in West Virginia—Xylazine-related deaths. The American Journal 
on Addictions. Doi: 10.1111/ajad.13365, December 12, 2022.

• Vermont Department of Health. Xylazine involvement in fatal opioid overdoses among 
Vermont residents (2021). Available 
at:https://www.healthvermont.gov/sites/default/files/documents/pdf/ADAP-
XylazineBrief.pdf. Accessed July 8, 2022. 
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Conclusions

• Xylazine is geographically spread throughout the United States, 
indicative of a wide incorporation into the illicit drug supply. These 
samples originated from healthcare providers in routine care settings, 
where other reports typically involve overdose deaths. 

• Routine testing for xylazine in outpatient settings can afford providers 
the opportunity to educate individuals and adjust harm reduction 
measures to potentially mitigate overdose risk.
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Alexander RS, Canver BR, Sue KL, Morford KL. Xylazine and 
Overdoses: Trends, Concerns, and Recommendations. Am J Public 
Health. 2022 Aug;112(8):1212-1216. doi: 
10.2105/AJPH.2022.306881. PMID: 35830662; PMCID: 
PMC9342814.
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CORA Resource – Research Spotlight

Find Increasing Prevalence of Xylazine in 
Fatal Opioid Overdoses at:

uvmcora.org/resources



Increasing presence of xylazine in heroin and/or fentanyl 
deaths, Philadelphia, Pennsylvania, 2010-2019. Inj Prev. 
(Johnson et al 2021)

• Xylazine is a non-opioid sedative, analgesic, and muscle relaxant used in veterinary 
medicine and not approved for human use.  
• It has been found among people who use drugs in Puerto Rico since the early 

2000s and referred to as “anestesia de caballo” (horse anesthetic). 
• The Philadelphia Medical Examiner found xylazine in less than 2% of fatal heroin 

and/or fentanyl overdoses between 2010 and 2015 and an increase to 31% in 
2019.
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Due to transportation barriers, stigma and other factors, people may 
have less regular interaction with health care providers and be less likely 
to seek medical care following an overdose
Wound Care
• Rural practitioners need training on identification of xylazine wounds and 

protocols for addressing them

Unfamiliar Characteristics of Overdoses
• Overdoses involving xylazine require breathing support; rural EMTs and first 

responders need training  
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Xylazine in Rural Communities
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Xylazine Involvement in Vermont Opioid Overdose Deaths - 2022 (Jan-Sept)

Month Total Opioid Overdose Deaths Number of Opioid Overdose Deaths Involving 
Xylazine Percent of Opioid Overdose Deaths with Xylazine

January 23 4 17%

February 14 7 50%
March 12 4 33%
April 20 4 20%
May 15 3 20%
June 16 4 25%
July 29 12 41%
August 23 5 23%

September 16 5 31%
Totals 168 48 28.57%

Xylazine in Vermont – a Rural State



Xylazine in an overdose

In the event of a suspected xylazine overdose, experts 
recommend giving the opioid overdose reversal medication 
naloxone because xylazine is frequently combined with opioids. 
However, because xylazine is not an opioid, naloxone does not address 
the impact of xylazine on breathing.
Assistance with breathing can be useful in assisting with an overdose 
involving xylazine. 



From a Massachusetts clinic



Xylazine effects

• In humans xylazine can cause hypotension, central nervous system 
depression, respiratory depression, and bradycardia. 

• It also causes open skin ulcers among injectors who may continually inject 
affected areas for pain relief.  
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Treatment of Overdose, Withdrawal, and Wounds 
Associated with Xylazine

(From D’Orazio 2022)



Much of the material presented here was adapted from a 
presentation of Joseph D’Orazio, MD, Department of Emergency 
Medicine, Director, Division of Medical Toxicology & Addiction 
Medicine, Lewis Katz School of Medicine. 



















Infection Prevention Supplies from CORA

• Alcohol wipes
• Bandages
• Benzalkonium antiseptic wipes
• Gauze
• Gauze Roll
• Saline
• Medical tape
• Self-adhesive bandage wrap
• Triple antibiotic ointment
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To request, email the Best Practices Core: cora.bp@uvm.edu
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Questions?
RRAWSON@UVM.EDU

mailto:RRAWSON@UVM.EDU

