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OUTLINE

• Properties of fentanyl

• History of the spread of illicitly manufactured synthetic 
opioids

• National epidemiology and regional variations

• Fentanyl and overdose prevention and treatment

• Fentanyl testing: Urine drug testing and drug supply testing

• Treatment for Fentanyl opioid use disorder
- Methadone
- Buprenorphine 

• Induction challenges and potential role for low-dose initiation



Pharmacology, history and epidemiology



History of pharmaceutical Fentanyl

Comer, 2018

• Pharmaceutical fentanyl was synthesized by Belgian 
Chemist Paul Janssen in 1959. 

• Highly potent drug with increased receptor specificity would 
exhibit a greater safety profile. 

• Synthetic opioid (i.e. made in a lab, no opium precursor). 
Now available as transdermal patch, buccal/SL tablets, 
sublingual spray, injectables. 



Pharmacology of Fentanyl

Comer, 2018

• Potent Mu opioid receptor agonist
- Approximately 100x more potent than morphine, 50x more 

potent than diacetylmorphine (heroin).

• Metabolized by cytochrome p450 3A4, 8-10% renally 
excreted (detectable in urine). 

• Half-life (2-4hours) and mu receptor affinity (Ki 1.35) are 
similar to morphine’s; HOWEVER, it’s high lipophilicity 
means confers a 
- Faster onset of action (due to ability to cross blood-brain 

barrier)
- Shorter duration of action when used acutely (due to 

redistribution to other tissues and rapid sequestration into 
body fat)



Illicitly Manufactured Fentanyl Analogs

NFLIS Release December 2020: Tracking Fentanyl and Fentanyl-Related Compounds 
Reported in NFLIS-Drug, by State: 2018–2019

• Seizure data has detected numerous fentanyl analogues 
(furanylfentanyl, acetylfentanyl, butyrylfentanyl) in certain 
jurisdictions.

• Carfentanil is roughly 100x the potency of fentanyl. 



Quinones, Sam; The Least of Us.

• Drug producers learned the value of synthetic drug 
processing from methamphetamine in the late 
1990s.

• 2006: Fentanyl synthesized in a lab in Toluca Mexico. Causes 
first major wave of overdose deaths in Midwest. Lab is shut 
down by DEA and precursors scheduled, bring outbreak to an 
end. 

• Demand for heroin continues to grow in United States. Fentanyl 
overdoses begin occurring in 2013, mainly on the East coast, 
mainly admixed with powdered heroin.  

• 2015 synthetics surpass heroin among drug overdose deaths. 



3 waves of drug overdose deaths



DEA Intelligence Report: Fentanyl flow to the United States, DEA-DCT-DIR-008-20, 
Jan 2020



Why synthetics?

Preferable for the producers/suppliers

• Easier to produce (cheaper, less detectable, more reliable –
no need to wait for growing season – from abundant 
chemical precursors)

• Easier to smuggle due to high potency (“the iron law of 
prohibition.”)

• Broader market for counter-fit pills (due to perceived 
safety). 



Fatal drug overdoses

National Vital Statistics System

• April 1, 2020- March 31st 2021: 99,106 overdose deaths
• 75% of these involve opioids
• 63% of these involve synthetic opioids (not methadone)



NFLIS 2020 mid-year Report



Increase in Fentanyl fatal overdoses

National Vital Statistics System



Overdose Death Rate by Drug Type, USA and 
WA (2000-2019)



https://www.dea.gov/onepill



https://www.dea.gov/onepill



ADAI analysis of NFLIS data, from Banta-Green, Caleb; Illicit fentanyl in Washington 
State: Trends in law enforcement, treatment, and overdose, webinar. 

https://www.youtube.com/watch?v=ryFTBhIB088&feature=youtu.be
https://www.youtube.com/watch?v=ryFTBhIB088&feature=youtu.be


Clinical Considerations



Overdose

Fairbain, et al 2017. 

• Window for intervention with heroin overdose as death typically 
does not occur until at leas 20-30 minutes after use. By 
comparison, when used intravenously, fentanyl can cause life 
threatening respiratory depression within two minutes. 

• Fentanyl is so potent and amount in any counterfeit tablet or 
powder so variable. 

• Users may not be aware that they are using fentanyl or fentanyl-
adulterated opioids

• If a stimulant or other non-opioid is adulterated, the user may not 
have protective opioid tolerance. 

• Chest wall rigidity (described in the anesthesia literature of the 
1960s with IV fentanyl use) may further complicate overdose 
response.



Naloxone and Fentanyl

Somerville et al 2017

• Increasing reports of multiple doses of naloxone being required. 
- Among interview of several dozen respondents who administered 

naloxone in the community, 83% reported the > 2 naloxone doses 
were used before the person responded (typical nasally 
administered dose in MA is 2mg/2mL). 

• Naloxone does reverse a fentanyl overdose, although in some 
cases it may take more doses because of fentanyl’s potency. 
Washington DOH recommends responding to suspected fentanyl 
overdose similarly to other opioids: i.e.  wait 2-3 minutes in 
between doses. Give single doses each time, no need to give 
two at a time.

• Consider prescribing multiple doses for patients who use 
fentanyl. 



First Responder Safety

www.stopoverdose.org

• The American College of Medical Toxicology (ACMT) and 
American Academy of Clinical Toxicology (AACT) released 
a position statement on first responders’ fentanyl overdose 
risk, “Fentanyl and its analogs are potent opioid receptor 
agonists, but the risk of clinically significant exposure to 
emergency responders is extremely low. To date, we have 
not seen reports of emergency responders developing 
signs or symptoms consistent with opioid toxicity from 
incidental contact with opioids.”

https://www.tandfonline.com/doi/full/10.1080/15563650.2017.1373782
https://www.tandfonline.com/doi/full/10.1080/15563650.2017.1373782


Overdose prevention counseling

• In WA and surrounding area, non-prescription pills available 
illicitly are almost certain to be counterfeit and contain 
fentanyl. 

• Emphasis on NOT USING ALONE. 

• Do not use simultaneously if using IV

• “Tasting” – using a small test dose to judge potency.

• Minimize mixing with other sedatives (benzos, alcohol). 

• Be aware of potential for unintentional exposure in the 
opioid naïve (consider prescribing naloxone for stimulant 
users at risk). 



Fentanyl drug screening

Kerensky, 2021. 

• Does not show up on many standard urine drug screens 
and need specific immunoassay screen, with confirmatory 
testing via gas or liquid chromatography

• Study out of BMC among 11,873 urine samples which 
underwent fentanyl immunoassay testing showed positive 
predictive value (PPV) of 85.7% (In a population where 
nearly 9% of all UDS were fentanyl positive). Populations 
with lower prevalence will have lower PPV.

• Haloperidol, risperidone, trazodone, labetalol, fluoxetine, 
and amitriptyline may cross-react.

• Fentanyl analogues may or may not cross-react with IA. 



Fentanyl Test Strips: Drug supply testing



Fentanyl Test Strips

Goldman, J.E., Waye, K.M., Periera, K.A. et al. Perspectives on rapid fentanyl test strips as a 
harm reduction practice among young adults who use drugs: a qualitative study. Harm Reduct
J 16, 3 (2019). https://doi.org/10.1186/s12954-018-0276-0



Treatment: Methadone 

• Retrospective study of a single OTP in RI, 2016- 2017.



Treatment: Buprenorphine

Wakeman et al, 2017

• Retrospective cohort study of 251 adult patients newly 
enrolled in OBOT program in Boston, 2016 – 2017.

• No difference in mean buprenorphine dose 



Buprenorphine: Induction challenges

• Though prior pharmacokinetic studies of fentanyl report half 
lives ranging from 1.5-7 hours, these studies generally 
relied on brief periods of drug administration.

• Fentanyl is highly lipophilic, allowing it to be sequestered in 
adipocytes in chronic users, similar to THC. 



Buprenorphine: Induction challenges

Silverstein et al. Int Journal of Drug Policy, 2019

“ I was almost 72 hours into withdrawal --- and I took it [buprenorphine] 
and it made me . . .  I couldn’t believe it. Cuz I don’t puke or get diarrhea, 
I don’t have that happen ever . . . But immediately – Bam! Not even five 
minutes after I took it I was dripping with sweat. It felt like water had just 
gotten dumped all over me, I’m puking and it’s coming out every end.”

“[Buprenorphine] sends me into precipitated withdrawals every f**** time 
that I try to get off of fentanyl. Then I have these Sub doctors telling me 
that it’s not real and it’s like, go f**** ask the people that are buying it off 
the streets. It is real! I waited 80 hours. I was in a dotx and after 80 hours 
they gave me a Suboxone and it still put me into precipitated.”



Buprenorphine: Induction challenges

Antoine, D et al. The American Journal on Addictions, 2020



Buprenorphine: Induction challenges

Huhn et al, Drug Alcohol Depend, 2020

Mean time for fentanyl clearance: 7.3 days
Meant time for norfentanyl clearance: 13.3 days



Idea behind “microdosing”

Ghosh et al. The Canadian Journal of Addiction, 2019 

Use ultra low doses to ease buprenorphine onto the 
receptor while continuing full agonists, to avoid the 
“wash-out” period of withdrawal



“Microdosing” Inductions





Take Home Points

• Adulteration of the drug supply with fentanyl and other high 
potency analogs is major driver for increasing fatal overdose 
rate. The Western States are seeing increasing fentanyl drug 
cases and fentanyl overdoses. 

• Tablets/pills obtained illicitly -- particularly “M30s” -- should be 
assumed to contain fentanyl. 

• People who use drugs should not use alone, should use test 
doses, and carry naloxone (and be prepared to administer 
repeat doses). Fentanyl test strips are under studied but may 
serve as conversation starter. 

• Treatment with methadone and buprenorphine is effective, but 
higher doses may be necessary. Buprenorphine induction may 
be more difficult for some patients. 



Discussion Questions

• How has your approach to overdose prevention changed 
with increases in fentanyl adulterating the drug supply?

• For patients seeking treatment whose primary drug is 
illicitly manufactured fentanyl, have you experienced 
difficulties with buprenorphine induction? Have patients 
generally required higher doses or had other difficulties with 
standard treatment?  



References

• Comer SD, Cahill CM. Fentanyl: Receptor pharmacology, abuse potential, and implications for 
treatment.NeurosciBiobehavRev.2019 Nov; 106:49-57.

• Silverstein SM, Daniulaityte R, Martins SS, et al. “Everything is not right anymore”: buprenorphine experiences in an era of illicit 
fentanyl. Int J Drug Policy. 2019;74:76-83.

• Antoine, D., Huhn, A.S., Strain, E.C., Turner, G., Jardot, J., Hammond, A.S. and Dunn, K.E. (2021), Method for Successfully 
Inducting Individuals Who Use Illicit Fentanyl Onto Buprenorphine/Naloxone. Am J Addict, 30: 83-87.

• Huhn AS, Hobelmann JG, Oyler GA, Strain EC. Protracted renal clearance of fentanyl in persons with opioid use disorder. Drug 
Alcohol Depend. 2020 Sep 1;214:108147. doi: 10.1016/j.drugalcdep.2020.108147. Epub 2020 Jul 2. PMID: 32650192; PMCID: 
PMC7594258.

• Fairbairn N, Coffin PO, Walley AY.Naloxone for heroin, prescription opioid, and illicitly made fentanyl overdoses: challenges and 
innovations responding to a dynamic epidemic.Int J Drug Policy2017;46:172–9.

• WakemanSE, Chang Y, Regan S, Yu L, Flood J, MetlayJ, RigottiN. Impact of Fentanyl Use on Buprenorphine Treatment Retention 
and Opioid Abstinence. J Addict Med. 2019 Jul/Aug;13(4):253-257.

• Stone AC, Carroll JJ, Rich JD, & Green TC. Methadone maintenance treatment among patients exposed to illicit fentanyl in Rhode 
Island: safety, dose, retention, and relapse at 6 months. Drug Alcohol Depend.2018 Nov 1;192:94-97.

• Privia A. Randhawa, Rupinder Brar, SeonaidNolan. Buprenorphine/naloxone ‘micro-dosing’: An alternative induction approach for 
the treatment of opioid use disorder in the wake of North America’s increasingly potent illicit drug market. 



The content in this presentation are those of the author(s) and do not 
necessarily represent the official views of, nor an endorsement, by 
HRSA, HHS, or the U.S. Government. 

This Mountain West AIDS Education and Training (MWAETC) 
program is supported by the Health Resources and Services 
Administration (HRSA) of the U.S. Department of Health and 
Human Services (HHS) as part of an award totaling $2,911,844 
and as part of another award totaling $400,000  with 0% 
financed with non-governmental sources. 

Acknowledgment

$2,886,754
with 0% financed with non-governmental sources.


	Fentanyl and other high potency synthetic opioids
	No conflicts of interest or relationships to disclose
	OUTLINE
	Pharmacology, history and epidemiology
	History of pharmaceutical Fentanyl
	Pharmacology of Fentanyl
	Illicitly Manufactured Fentanyl Analogs
	Slide Number 8
	3 waves of drug overdose deaths
	Slide Number 10
	Why synthetics?
	Fatal drug overdoses
	Slide Number 13
	Increase in Fentanyl fatal overdoses
	Overdose Death Rate by Drug Type, USA and WA (2000-2019)
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Clinical Considerations
	Overdose
	Naloxone and Fentanyl
	First Responder Safety
	Overdose prevention counseling
	Fentanyl drug screening
	Fentanyl Test Strips: Drug supply testing
	Fentanyl Test Strips
	Treatment: Methadone 
	Treatment: Buprenorphine
	Buprenorphine: Induction challenges
	Buprenorphine: Induction challenges
	Buprenorphine: Induction challenges
	Buprenorphine: Induction challenges
	Idea behind “microdosing”
	“Microdosing” Inductions
	Slide Number 35
	Take Home Points
	Discussion Questions
	References
	Slide Number 39

