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Abstract

Background: Prevalence of fentanyl-laced counterfeit prescription pills has been increasing in 

the US, possibly placing a wider population at risk for unintentional exposure. We aimed to 

determine whether there have been shifts in the number of fentanyl seizures and in the form of 

fentanyl seized in the US.

Methods: We examined quarterly national seizure data from High Intensity Drug Trafficking 

Areas to determine the number of drug seizures in the US containing fentanyl from January 2018 

through December 2021. Generalized additive models were used to estimate trends in the number 

and weight of pill and powder seizures containing fentanyl.

Results: There was an increase both in the number of fentanyl-containing powder seizures (from 

424 in 2018 Quarter 1 [Q1] to 1539 in 2021 Quarter 4 [Q4], β = 0.94, p < 0.001) and in the 
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number of pill seizures (from 68 to 635, β = 0.96, p < 0.01). The proportion of pills to total 

seizures more than doubled from 13.8% in 2018 Q1 to 29.2% in 2021 Q4 (β = 0.92, p < 0.001). 

Weight of powder fentanyl seizures increased from 298.2 kg in 2018 Q1 to 2416.0 kg in 2021 Q4 

(β = 1.12, p = 0.01); the number of pills seized increased from 42,202 in 2018 Q1 to 2,089,186 in 

2021 Q4 (β = 0.90, p < 0.001).

Conclusions: Seizures of drugs containing fentanyl have been increasing in the US. Given that 

over a quarter of fentanyl seizures are now in pill form, people who obtain counterfeit pills such as 

those disguised as oxycodone or alprazolam are at risk for unintentional exposure to fentanyl.
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1. Introduction

There were over 115,000 overdose deaths involving synthetic opioids (e.g., fentanyl and 

its analogs) in the US between 2016 and 2019 (Hedegaard et al., 2020), and provisional 

counts from 2021 suggest that the number of deaths has continued to increase (Ahmad et 

al., 2021). Fentanyl, which is 30–50-times more potent than heroin, is a common adulterant 

in or substitute for powder forms of heroin (Ciccarone, 2019). However, availability of 

fentanyl-laced counterfeit prescription pills appears to have been increasing (US DEA 

Drug Enforcement Administration, 2017, 2021a, 2021b, 2021c, 2022), possibly placing a 

wider population at risk for unintentional exposure. Further research is urgently needed to 

determine the extent to which fentanyl is appearing in pill form in particular in order to 

inform prevention and harm reduction efforts regarding people who are at risk for exposure.

Through January 2020, 49 US states identified the presence of fentanyl in confiscated pills 

with deaths attributed to use in 38 states (US DEA, 2021a). In August and September 

2021, working with federal, state, and local law enforcement, the DEA seized 1.8 million 

fentanyl-laced pills and 712 kg of fentanyl powder (US DEA, 2021b). Fentanyl powder has 

been a common adulterant in drugs sold as heroin since 2014 (Ciccarone et al., 2017; Olives 

et al., 2017; Slavova et al., 2017), and this potent opioid has also been detected in non-opioid 

street drugs such as cocaine (DiSalvo et al., 2020; US DEA, 2017). What is particularly 

concerning is that fentanyl is now often pressed into counterfeit pills which resemble 

oxycodone (e.g., blue “M30′′ pills), hydrocodone, or benzodiazepines such as alprazolam 

(Arens et al., 2016; Armenian et al., 2017; Joynt and Wang, 2021; Sutter et al., 2017; US 

DEA, 2021a). This is alarming because a large portion of people who misuse psychoactive 

prescription pills such as opioids or benzodiazepines obtain them from nonmedical sources 

(McCabe et al., 2018), thus increasing the likelihood of users unintentionally ingesting 

fentanyl through counterfeit pills.

Further research is needed to determine the availability of illicit fentanyl in pills and 

powders to determine the extent of this public health threat. The DEA National Forensic 

Laboratory Information System (NFLIS) reports significant increases in fentanyl seizures 

in the US between 2018 and 2020 (US DEA, 2021c), but these reports do not distinguish 

between pills and powders. Further, publication of NFLIS data tends to be lagged, so 2021 
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data are currently not available to the public. It is important to examine up-to-date trends in 

fentanyl seizures, as the number of fentanyl seizures, which reflect availability (US DEA, 

2021a), is strongly associated with rates of synthetic opioid-involved deaths (Gladden et al., 

2016; Zibbell et al., 2019). As such, we examined data collected from the High Intensity 

Drug Trafficking Areas (HIDTA) program. While a limitation of HIDTA is that detection of 

any fentanyl or fentanyl analog in seized drug product is coded as a fentanyl seizure, given 

that exposure to even small amounts of fentanyl can lead to overdose (with 2 mg being an 

estimated lethal dose) (US DEA, 2022; US Sentencing Commission, 2017), detection of any 

fentanyl in a seized drug product is an important indicator for overdose risk. This is the first 

study to examine trends in the form of fentanyl – pill versus powder – seizures in the US 

between 2018 and 2021.

2. Methods

2.1. Procedure

Congress created the HIDTA program to assist federal, state, local, and tribal law 

enforcement agencies within areas determined to be critical drug trafficking regions in 

the US. There are 33 HIDTAs in 50 states and the District of Columbia (HIDTA, 

2019). HIDTAs collect data on drug seizures made by participating agencies. The HIDTA 

Performance Management Process collects data quarterly from all HIDTAs. Through a 

collaboration between HIDTA and the National Drug Early Warning System (Cottler et al., 

2020), data were examined from seizures of fentanyl and its analogs collected from January 

2018 through December 2021.

2.2. Statistical analyses

Generalized additive models testing linear, quadratic, and cubic basis functions were used 

to fit regression splines with automated selection of knots to visually capture nonlinear 

quarterly trends, plotted with 95% confidence intervals for model predictions. We then tested 

polynomial terms up to cubic for each outcome and chose the best fitting model for each 

trend. This secondary data analysis did not involve human subjects and was exempt from 

review by the NYU Langone Medical Center institutional review board.

3. Results

There was a linear increase in the number of fentanyl-containing powder seizures (from 424 

in 2018 Quarter 1 [Q1, January through March] to 1539 in 2021 Quarter 4 [Q4, October 

through December], β = 0.94, standard error [SE]= 0.09, p < 0.001, a 263.0% increase) and 

a quadratic increase in the number of pill seizures (from 68 to 635, β = 0.96, SE=0.24, p < 

0.01, a 833.8% increase) (Fig. 1). The proportion of pills to total seizures more than doubled 

from 13.8% in 2018 Q1 to 29.2% in 2021 Q4 (β = 0.92, SE=0.10, p < 0.001, an 111.6% 

relative increase). With respect to weight of seizures (Fig. 2), weight of powder fentanyl 

seizures increased in a quadratic manner from 298.2 kg in 2018 Q1 to 2416.0 kg in 2021 

Q4 (β = 1.12, SE=0.38, p = 0.01, an 710.2% increase); the number of pills seized increased 

from 42,202 in 2018 Q1 to 2,089,186 in 2021 Q4 in a linear manner (β = 0.90, SE=0.12, p < 

0.001, a 4850.4% increase).
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4. Discussion

Fentanyl-related deaths have continued to increase in the US (Ahmad et al., 2021) so 

more timely national indicators, especially regarding supply, are sorely needed to help 

with targeted prevention and harm reduction efforts. More research focusing on fentanyl 

seizures in particular has been needed as this can help determine the extent of illicit fentanyl 

availability in the population. We estimated trends in seizures of pills and powders in the US 

containing fentanyl between 2018 and 2021. Results suggest that there was an increase both 

in the number of fentanyl-containing powder seizures and in the number of pill seizures, 

with the proportion of pills to total seizures more than doubling within this time period.

Seizures of both pills and powders containing fentanyl have been increasing in the US. 

What is particularly alarming is that as of 2021, over a quarter of illicit fentanyl seizures 

were in pill form. Fentanyl can be present in counterfeit versions of common drugs such as 

oxycodone, hydrocodone, and alprazolam (Arens et al., 2016; Armenian et al., 2017; Joynt 

and Wang, 2021; Sutter et al., 2017; US DEA, 2021a); therefore, people who purchase such 

purported drugs are at risk for unintentional exposure to fentanyl. Unintentional exposure to 

fentanyl increases risk for overdose death (Hempstead and Phillips, 2019), and exposure is 

particularly risky among opioid-naïve individuals who consume counterfeit benzodiazepines 

as such users may face the combined risk of low tolerance to opioids as well as synergistic 

effects from two sedative classes (Aldy et al., 2021; Jones et al., 2012; National Institute on 

Drug Abuse, 2021).

Our results corroborate NFLIS data (US DEA, 2021) and a previous smaller study which 

found that while cannabis and methamphetamine seizures initially dropped during the 

beginning of the COVID-19 pandemic and then rebounded, fentanyl seizures continued to 

increase across the pandemic without such a dip (Palamar et al., 2021a). As such, fentanyl 

availability did not appear to be greatly impacted during COVID-19; in fact, it increased 

consistently. Ongoing surveillance of fentanyl seizures is important as this can guide public 

health response.

In this analysis, we used seizure data to indicate level of fentanyl availability. This, in some 

respects may seem counterintuitive as seizures are actually intended to disrupt drug supply 

and thus decrease availability. However, studies have shown mixed results regarding seizures 

and drug availability. While some seizure efforts have been found to be associated with drug 

droughts along with increased prices and/or decreased purity, other studies have shown little 

effect of seizures themselves on actual availability (Pardo, 2020). Given that we detected 

increases in seizures coincide with increasing synthetic opioid-related death rates (Ahmad et 

al., 2021), and given increasing illicit production, the perceived abundance of fentanyl, and 

ease of transport to and within the US (US DEA, 2021a), it is more than plausible that while 

seizures may lead to immediate local decreases in availability, they more so highlight greater 

overall availability in the US.

Public education about the risk of non-pharmacy-sourced pills containing fentanyl needs 

to be more widespread. A recent study of nightclub and dance festival attendees—a 

population at high risk for illicit substance use—estimated that in 2019, 52.9% agreed 
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that pharmaceutical pills from non-pharmacy sources can contain fentanyl (Palamar et 

al., 2021b). Agreement was lowest among gay/lesbian (35.4%) and Hispanic participants 

(44.0%), and highest among those who had engaged in nonmedical use of benzodiazepines 

(65.7%) or opioids (65.0%) in the past year or engaged in past-year use of cocaine (65.7%) 

or ecstasy (55.3%). These findings suggest that a substantial portion of people who use 

illegal drugs appear to be aware that non-pharmacy-sourced pills can contain fentanyl, but 

less experienced people who may be at risk for use require more education. Both public 

and peer education are needed, not only regarding potential risk of unintentional exposure 

to fentanyl, but also regarding how to reduce harm and how to respond to related overdoses 

(Latkin et al., 2019). An important part of such response would likely be increased access to 

naloxone.

At the individual-level, drug checking in particular (e.g., via fentanyl test strips) can help 

people who use drugs detect the presence of fentanyl in their drug product and help them 

decide whether or not a drug may be particularly unsafe to use (Dasgupta and Figgatt, 

2021; Palamar et al., 2020; Peiper et al., 2018). In the US, the Illicit Drug Anti-Proliferation 

Act (also known as the “RAVE Act”) has served as a deterrent against drug checking 

services at nightlife venues since its enactment in 2002 (Palamar et al., 2019). Syringe 

exchange programs have been a leading method of fentanyl test strip distribution (Park et 

al., 2021a); however, as of 2021, the US Centers for Disease Control and Prevention and 

the Substance Abuse and Mental Health Services Administration (SAMHSA) began to allow 

federal funding to cover the costs of fentanyl test strips (SAMHSA, 2021). Further, many 

local departments of health have begun promoting use of test strips. As such, these recent 

shifts suggest both wider availability and acceptability of such tests. The US, however, 

lacks systematic drug checking at the national level. Semi-systematic drug checking is more 

common in European countries—some by which individuals can drop off or send their 

drug samples to be analyzed (Brunt et al., 2016) and others in which checking has become 

more standard at dance festivals (Measham, 2019). The European Monitoring Centre for 

Drugs and Drug Addiction (EMCDDA) has also began presenting aggregated drug checking 

findings from various agencies in their recent annual reports (EMCDDA, 2021). More 

systematic research—particularly real-time monitoring—focusing on drug checking results 

in the US could better inform public health at the population level.

Finally, real-time drug surveillance can inform the public as new drug trends are rapidly 

introduced (Ciccarone et al., 2017), and utilizing crime lab data for this purpose, examining 

vicissitudes in type and combination of substances in circulation, holds promise as an early 

warning system in overdose prevention (Rosenblum et al., 2020). Monitoring a combination 

of drug seizures, drug checking results, self-reported use, as well as poisonings and deaths 

related to use can help provide the most complete picture of the epidemiology of fentanyl 

use during this time of increasing availability.

4.1. Limitations

Data are not available on what confiscated drugs were purported to be when seized, and data 

only show whether or not fentanyl was detected in seized products. As such, we could not 

differentiate seized drugs by purity or co-occurrence of other substances. For example, our 

Palamar et al. Page 5

Drug Alcohol Depend. Author manuscript; available in PMC 2023 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



data could not differentiate whether seizures were solely fentanyl or of fentanyl combined 

with another drug such as cocaine (Park et al., 2021b). However, even small amounts can be 

fatal, and according to the US DEA, 42% of pills they tested contained at least 2 mg, which 

is thought to be a fatal dose (US DEA, 2022). As such, while many pills may only contain 

trace amounts of fentanyl, a sizeable portion can have fatal effects if ingested–particularly 

by opioid-naïve users. Fentanyl analog seizures were also coded by HIDTAs as fentanyl 

seizures so we could not differentiate regarding which drugs seized contained fentanyl 

versus fentanyl analogs. Many fentanyl analogs are as potent or more potent than fentanyl, 

but some, however, are not as potent (Suzuki and El-Haddad, 2017). Finally, we could not 

acquire data regarding what seized pills containing fentanyl were pressed to represent (e.g., 

oxycodone, alprazolam). Expanding technical analysis of drug seizures to include purity, 

co-occurrence of other substances, markings or brandings, as well as making available 

these data to researchers and policy makers would aid in public health surveillance and 

intervention.

4.2. Conclusions

Seizures of drug products containing fentanyl have been increasing in the US. Given that 

over a quarter of fentanyl seizures are now in pill form, people who obtain counterfeit pills 

such as those disguised as prescription opioids or benzodiazepines in particular are at risk 

for unintentional exposure to fentanyl. Prevention and harm reduction efforts are needed 

to help prevent unintentional overdose among those at risk for fentanyl exposure through 

counterfeit pills.
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Fig. 1. : 
Trends in number of seizures involving fentanyl powders and pills and trend in proportion of 

pills seized out of all fentanyl seizures, 2018 through 2021.
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Fig. 2. : 
Trends in weight of fentanyl powder seized and number of fentanyl-containing pills seized, 

2018 through 2021.
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