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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 (2-4 hours) and mu receptor affinity (Ki 1.35) are 
similar to morphine’s; HOWEVER, its high lipophilicity means 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 analogs 

(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 counterfeit pills (due to 

perceived safety)



Fatal Drug Overdoses

National Vital Statistics System

• April 2020 – April 2021: 100,306 overdose deaths

• 75% of these involve opioids (75,673)

• 64% of these involve synthetic opioids (64,178)



Increase in Fentanyl Fatal Overdoses

National Vital Statistics System





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


Clinical Considerations



Overdose

Fairbain, et al 2017. 

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

• Fentanyl is extremely potent and amount in any counterfeit tablet or 
powder extremely 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

1. Somerville et al 2017; 2. Khoury2021

• Increasing reports of multiple doses of naloxone being required. 

- Among interview of several dozen respondents in MA who administered 
naloxone in the community, 83% reported that > 2 naloxone doses were 
used before the person responded.1

- Increase in number of cases requiring multiple naloxone administrations 
among first responders during period-over-period comparison in NC.2

• 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. 

• FDA Approved 8mg IN naloxone formulation in April 2021. 



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 Urine 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 that 

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

• May need to wait longer (>36 hours) after last 

fentanyl use 

• May want to await higher COWS score (>12)

• May want to start with lower doses (1-2mg) 

• May benefit from “microdosing” or ultra-low dose 

induction strategy (check out ECHO talk on 

01/13/2021)



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 should 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. 
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