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ABSTRACT

The National Forensic Laboratory Information System (NFLIS) is a program of the U.S. Drug Enforcement
Administration, Diversion Control Division. The NFLIS-Drug component collects drug identification re-
sults and associated information from drug cases submitted to and analyzed by federal, state, and local
forensic laboratories. This paper presents national annual estimates and national and regional yearly
trend differences for clonazepam, diazepam, flubromazolam, clonazolam, and etizolam using annual
report rates per 100,000 persons aged 15 or older between 2015 and 2018. An estimated 263,538
benzodiazepine reports were identified by state and local laboratories between 2015 and 2018. Meth-
amphetamine, cocaine, and heroin accounted for 32% of the drugs reported in the same item as al-
prazolam. Depressants and tranquilizers and narcotic analgesics were the drug classes most frequently
identified in the same item as etizolam. A timeline of some benzodiazepines’ emergence in NFLIS-Drug is
shown, as well as state- and county-level data for selected benzodiazepines.

© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Benzodiazepines are a class of drugs prescribed to treat a variety
of conditions that include insomnia and anxiety [1,2]. They contain
the core structure shown in Fig. 1. Controlled as Schedule IV in the
Controlled Substances Act, benzodiazepines have a low potential of
abuse and a low risk of dependence [3]. They replaced barbiturates
as the most widely prescribed central nervous system depressants
because they are safer in the event of an overdose and have fewer
side effects. Chlordiazepoxide was the first benzodiazepine to be
used therapeutically as the brand name Librium® [1,4].

Benzodiazepines are typically described as being approved for
use by the U.S. Food and Drug Administration (FDA), which means
they are prescribed drugs in the United States. The most common
benzodiazepine prescription drugs approved for therapeutic use in
the United States are alprazolam (Xanax®), clonazepam (Klono-
pin®), lorazepam (Ativan®), and diazepam (Valium®) [2]. Some-
times, benzodiazepines are not FDA approved as prescription drugs
in the United States but are prescribed for therapeutic use in other
countries. Phenazepam and etizolam are examples of
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benzodiazepines prescribed for therapeutic use in other countries
but are typically used for recreational purposes in the United States
[5,6]. Other benzodiazepines not approved by the FDA (e.g., clo-
nazolam, flubromazepam, flubromazolam, and pyrazolam) are
called “designer benzodiazepines” [7—9] and have no acceptable
medical use in any country. Although benzodiazepines that have no
current medical use in the United States are not federally sched-
uled, some are scheduled in other countries and by individual
states, such as Virginia, Florida, and Louisiana [10—13].

Although benzodiazepines are considered a safer alternative to
barbiturates, they can have adverse effects under certain condi-
tions: (a) if they are not taken as prescribed; (b) if they are taken in
combination with other substances, such as alcohol or narcotic
analgesics; or (c) if they are benzodiazepines that have not been
approved by the FDA for therapeutic use. The FDA has warned
about concurrent use of benzodiazepines and narcotic analgesics,
and the Centers for Disease Control and Prevention (CDC) released
guidelines that cautioned clinicians to avoid co-prescribing these
substances [14,15]. In 2017, benzodiazepines were present in 33%
and 17% of prescription opioid overdose deaths and synthetic
opioid overdose deaths, respectively [16]. Prevalence data show
that in 2018, an estimated 5.4 million people aged 12 or older were
past year misusers of prescription benzodiazepines, which corre-
sponded to 2% of the U.S. population at that time [17].
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Fig. 1. Benzodiazepine core structure.

Blood concentrations of designer benzodiazepines have been
documented in drug impairment cases [18,19]. In Norway, dicla-
zepam and phenazepam were the most prevalent designer ben-
zodiazepines in forensic cases between June 1, 2016, and September
30, 2019 [19], while flubromazolam and flubromazepam were
commonly identified between July 1, 2013, and May 31, 2016 [18].
Amphetamine, tetrahydrocannabinol, clonazepam, and metham-
phetamine were often identified along with these designer ben-
zodiazepines [18,19]. Etizolam and fentanyl were identified in
samples from individuals who ingested counterfeit alprazolam
tablets [20]. The National Poison Data System showed the most
common exposures from etizolam and clonazolam [21]. The United
Nations Office on Drugs and Crime (UNODC) Early Warning Advi-
sory monitors the emergence of novel psychoactive substances
(NPS) from a global perspective. AUNODC report showed the recent
uptick in benzodiazepine-type NPS, with flubromazolam, flual-
prazolam, and etizolam being the most prevalent in cases involving
driving under the influence of drugs [22].

One well-established surveillance program in the United States
that has been tracking benzodiazepines for the past two decades is
the US. Drug Enforcement Administration’s (DEA’s) National
Forensic Laboratory Information System (NFLIS). Its NFLIS-Drug
component systematically collects drug identification results and
associated information from drug cases submitted to and analyzed
by federal, state, and local forensic laboratories. These laboratories
analyze controlled and noncontrolled substances secured in law
enforcement operations across the United States, making NFLIS-
Drug an important resource in monitoring illicit drug use and
trafficking, including the diversion of legally manufactured phar-
maceuticals into illegal markets. NFLIS-Drug data are used to sup-
port drug scheduling efforts and to inform drug policy and drug
enforcement initiatives nationally and in local communities around
the United States. The data provide information on diversion of
prescription drugs, emerging drugs of abuse, and national and
regional drug trends. NFLIS-Drug also serves as a complementary
resource to other drug data collections, such as overdose data from
the CDC and the UNODC Early Warning Advisory.

Although the NFLIS program has generally published NFLIS-
Drug annual and midyear reports, these higher-level reports do
not always showcase emerging drugs of abuse if they are not in the
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top 25 most identified drugs in NFLIS-Drug or highly reported in
their drug class. To provide more visibility and usability of the
NFLIS-Drug data, the NFLIS program recently began reporting
NFLIS-Drug data in different formats, such as its “Snapshot” series
of reports and data tables that are publicly available on the NFLIS
website. In addition, NFLIS-Drug special reports are released to
highlight timely topics on drugs that have emerged in the com-
munity. For example, the NFLIS Special Report: Benzodiazepines Re-
ported in NFLIS, 2009—2014 [23] provided a review of the state of
benzodiazepines and their initial emergence.

The purpose of this paper is to provide an updated view of
prescription benzodiazepines and nonprescription benzodiaze-
pines observed in NFLIS-Drug and a comparison of these benzo-
diazepines between 2015 and 2018. NFLIS-Drug data are shown for
national annual estimates of selected benzodiazepines and regional
trends for diazepam, clonazepam, flubromazolam, clonazolam, and
etizolam. Data are shown for selected benzodiazepines of interest
that have emerged in NFLIS-Drug that are not prescribed for ther-
apeutic use in the United States. Combinations of alprazolam and
etizolam reported with other drugs are examined. State- and
county-level data are shown for etizolam, clonazolam, and flu-
bromazolam. Lastly, total prescription benzodiazepines dispensed
during three time periods (i.e., 2001 to 2005, 2009 to 2014, and
2015 to 2018) are compared along with a seizure-to-prescription
drug ratio based on drug reports identified in NFLIS-Drug per
10,000 prescriptions dispensed.

2. Methods

In the United States, approximately 275 individual laboratories
voluntarily participate in NFLIS-Drug, representing 50 state labo-
ratory systems and 103 local or municipal laboratories/laboratory
systems. The DEA and U.S. Customs and Border Protection labora-
tories represent the federal data submitted to NFLIS-Drug.

NFLIS produces annual and midyear estimates of the total
numbers of national and regional drug reports, as well as rates of
drug reports per 100,000 persons aged 15 or older. These estimates
are based on drug reports submitted to the state and local labora-
tories participating in NFLIS-Drug from January 1st through
December 31st for each reported year and analyzed by March 31st
of the following year. The estimates are generated using the Na-
tional Estimates Based on All Reports method, which incorporates
data from the originally sampled laboratories and from additional
laboratories later recruited and submitting their data to NFLIS [24].
Imputation methods are in place to account for nonresponse at the
monthly reporting level and drug level within each laboratory or
laboratory system, and the estimates are weighted to account for
the state and local laboratories that are in the known NFLIS-Drug
universe but are not currently participating in NFLIS-Drug. This
paper presents national annual estimates for 18 selected benzodi-
azepines, as well as national and regional yearly trend differences
for clonazepam, diazepam, flubromazolam, clonazolam, and eti-
zolam using annual report rates per 100,000 persons aged 15 or
older. Clonazepam and diazepam were selected as compounds of
interest because they are two of the three most identified pre-
scription benzodiazepines within NFLIS during the referenced time
period. Flubromazolam, clonazolam, and etizolam were selected as
compounds of interest because they are the most identified
nonprescription benzodiazepines in NFLIS and have increasing re-
ports during the referenced time period. Yearly differences na-
tionally and within regions were tested for statistical significance
(p < 0.05) using pairwise t tests.

Beyond the national and regional estimates, raw counts of drug
reports from the NFLIS-Drug data are also presented. Raw counts
are those directly received by NFLIS-Drug and have not undergone
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any weighting or imputation adjustments to account for laboratory
nonresponse; they are simply the number of reports of drugs
recorded and submitted by participating NFLIS-Drug laboratories.

First, data from federal laboratories were combined with sub-
missions from state and local laboratories to show the first in-
stances of selected benzodiazepines reported in NFLIS-Drug, the
cumulative number of drug reports through December 31, 2018,
and a highlight of selected emerging benzodiazepines in 2019. An
additional analysis focuses on alprazolam and etizolam, which
were the two most prevalent prescription and nonprescription
benzodiazepines in 2018 in the United States. NFLIS-Drug data from
state and local laboratories are shown for reported items that
contained alprazolam or etizolam and at least one other drug
submitted for analysis between January 1, 2018, and December 31,
2018, and analyzed by March 31, 2019. These items are not neces-
sarily true drug combinations but may be reports of separate drugs
reported together in the same item.

Finally, raw counts of reports of etizolam, clonazolam, and flu-
bromazolam stemming from state and local laboratories to NFLIS-
Drug are presented at the state level for 2015 and 2018. County-
level data for etizolam are also presented for 2018. It is important
to note that a small number of laboratories within a few states were
not reporting data to NFLIS-Drug, and their absence may affect the
relative distribution of drugs seized and analyzed.

The IQVIA National Prescription Audit™ database provides the
number of prescription drugs dispensed in the United States. It was
queried for selected benzodiazepine prescriptions between 2015
and 2018 and compared with NFLIS-Drug data from 2001 to 2005
[25] and from 2009 to 2014 [23]. During these three time periods, a
diversion factor was generated for alprazolam, diazepam, and clo-
nazepam. This is a seizure-to-prescription ratio based on drug re-
ports identified in NFLIS-Drug per 10,000 prescriptions dispensed.

3. Results
3.1. National estimates

From 2015 to 2018, an estimated 263,538 benzodiazepine re-
ports were identified by state and local laboratories. Estimated
benzodiazepine reports decreased by 14% between 2015 and 2018.

Table 1

National Annual Estimates of Selected Benzodiazepines in NFLIS-Drug, 2015—2018.
Includes total drug reports submitted to laboratories from January 1st through
December 31st for each reported year and analyzed by March 31st of the following
year.

Selected Benzodiazepine 2015 2016 2017 2018 Total

Alprazolam 45584 51,271 47,160 40,195 184,211
Clonazepam 12,269 12,274 10,869 9551 44,963
Diazepam 5306 4702 4249 3345 17,602
Lorazepam 2635 2563 2229 1855 9282
Etizolam 504 573 844 1506 3427
Temazepam 331 295 219 200 1044
Clonazolam 34 929 177 531 841
Flubromazolam 22 17 233 354 626
Other benzodiazepine 166 58 101 58 384
Chlordiazepoxide 94 68 70 65 298
Phenazepam 106 19 20 26 172
Clorazepate 23 60 32 26 141
Triazolam 27 24 29 21 101
Diclazepam 18 15 32 36 100
Midazolam 23 24 29 20 96
Flualprazolam 0 0 0 83 83
Flubromazepam 6 5 57 13 80
Oxazepam 12 18 14 15 59
Bromazepam 6 12 2 9 29
Total 67,166 72,097 66,366 57,909 263,539
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Of the benzodiazepines listed in Table 1, alprazolam, clonazepam,
diazepam, and lorazepam accounted for 97% of benzodiazepine
reports between 2015 and 2018. Etizolam, clonazolam, flu-
bromazolam, clorazepate, diclazepam, flualprazolam, flu-
bromazepam, oxazepam, and bromazepam increased between
2015 and 2018, with flubromazolam, clonazolam, and etizolam
having the greatest percent increases. Alprazolam, clonazepam,
diazepam, lorazepam, temazepam, chlordiazepoxide, phenazepam,
triazolam, and midazolam decreased, with phenazepam having the
greatest percent decrease (-75%).

3.2. National and regional trends for diazepam, clonazepam,
flubromazolam, clonazolam, and etizolam

Nationally and by each region, diazepam reports significantly
(p < 0.05) decreased between 2015 and 2018 (Fig. 2). For all regions,
diazepam reports decreased each year from 2015 to 2018, with the
exception of a slight increase in the Midwest from 2015 to 2016. The
West and Northeast had lower diazepam rates compared with the
Midwest and South.

Nationally and by each region, clonazepam reports significantly
(p < 0.05) decreased between 2015 and 2018. The estimated
number of clonazepam reports in the Midwest peaked in 2016 at a
rate of 5.15 (2840 reports) per 100,000 persons, then gradually
decreased to a rate of 4.38 (2430 reports) per 100,000 persons in
2018 (Fig. 3). Peak rates of clonazepam in the South and West were
observed in 2015 at 6.36 (6205 reports) and 1.95 (1187 reports) per
100,000 persons, respectively. These rates gradually decreased in
both regions through 2018. The estimated number of clonazepam
reports in the Northeast peaked in 2016 at a rate of 5.10 (2381 re-
ports) per 100,000 persons, then gradually decreased to a rate of
3.64 (17,09 reports) per 100,000 persons in 2018. Unlike the results
for diazepam reports, only the West had the lowest rates overall for
clonazepam compared with all other regions, ranging from a rate of
1.95 to 0.98 reports per 100,000 persons from 2015 to 2018.

Nationally, flubromazolam significantly (p < 0.05) increased
between 2015 and 2018 (Fig. 4). The Midwest had the highest rate
of flubromazolam reports at 0.22 (123 reports) per 100,000 per-
sons. Flubromazolam significantly (p < 0.05) increased in the
Midwest between 2015 and 2018.

Nationally, reports of clonazolam significantly (p < 0.05)
increased between 2015 and 2018 (Fig. 5). The highest reports of
clonazolam were in the South at a peak rate of 0.28 (282 reports)
per 100,000 persons in 2018. The West and Northeast regions
slightly decreased in reports of clonazolam in 2017, but both re-
gions peaked at a rate of 0.11 (69 reports) and 0.10 (46 reports) per
100,000 persons in 2018, respectively. Reports of clonazolam
significantly (p < 0.05) increased in the Midwest between 2015 and
2018.

Nationally, reports of etizolam significantly (p < 0.05) increased
between 2015 and 2018 and significantly (p < 0.05) increased in the
Midwest during the same period (Fig. 6). Etizolam reports were
stable in the Northeast between 2015 and 2017, then decreased in
2018 to arate of 0.15 (70 reports) per 100,000 persons. The opposite
was observed in the West, with fairly steady rates of etizolam from
2015 to 2017, but a more drastic increase in 2018 to a rate of 0.32
(202 reports) per 100,000 persons. The Midwest was relatively
stable between 2015 and 2016 and increased to a rate of 0.54 (301
reports) per 100,000 persons in 2018, while the rates in the West
and South regions for etizolam reports increased in 2018.

3.3. Selected benzodiazepines of interest

Selected benzodiazepines of interest were chosen based on a
review of the literature [21,22,26,27]. Many of the selected
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Fig. 2. NFLIS-drug national and regional trends in diazepam reported per 100,000 persons aged 15 or older, January 2015—December 2018.
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Fig. 3. NFLIS-drug national and regional trends in clonazepam reported per 100,000 persons aged 15 or older, January 2015—December 2018.

benzodiazepines of interest were reported as exposures in the
National Poison Data System [21]. From 2014 to 2017, etizolam and
clonazolam had the most exposures reported in the National Poison
Data System, and the instances of designer benzodiazepine expo-
sures increased from 2014 to 2017 [21]. As noted in Table 2, phe-
nazepam was reported earliest, with reports as far back as 2005,
followed by etizolam in 2012. Reports of phenazepam peaked in
2015. Etizolam continued to increase between 2015 and 2018
(Fig. 7). Five other prevalent benzodiazepines of interest are also
presented in Fig. 7, which shows their increasing and decreasing
patterns over the 4-year time period.

3.4. Emerging benzodiazepines in 2019

Data in this section were retrieved from NFLIS-Drug’s Data
Query System as of August 3, 2020. This section provides a snapshot

in time of the raw data in NFLIS-Drug in 2018 and 2019. As noted in
Table 3, in 2019, two new benzodiazepines appeared in NFLIS-
Drug—pyrazolam and adinazolam. Etizolam has been one of the
most prominent emerging benzodiazepines over the years; it
increased 99% between 2018 and 2019. An emerging benzodiaze-
pine, flualprazolam, increased 1565% between 2018 and 2019.

3.5. Alprazolam and etizolam reported with other drugs in the same
item

Understanding true drug combinations (e.g., powders mixed
together) identified by laboratories across the United States is
important to law enforcement agencies, public health departments,
and other state, local, and federal entities. NFLIS-Drug data can
provide some insight into potential combinations but can provide
limited knowledge on true combinations. Figs. 8 and 9 show
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Fig. 5. NFLIS-drug national and regional trends in clonazolam reported per 100,000 persons aged 15 or older, January 2015—December 2018.

combinations of alprazolam and etizolam, respectively, identified
in the same item as another drug. The data shown are not mutually
exclusive.

In 2018, there were 35,322 reports of alprazolam, and of those,
916 were reported with at least one other drug in the same item for
a total of 1053 drugs reported in combination with alprazolam.
Methamphetamine (168 reports), cocaine (103 reports), and heroin
(69 reports) accounted for 32% of the drugs reported in the same
item as alprazolam (Fig. 8). Of the narcotic analgesics reported in
the same item as alprazolam (16%), fentanyl (43 reports), fentanyl-
related compounds (42 reports), and oxycodone (31 reports)
accounted for the majority of substances. Depressants and tran-
quilizers accounted for 26% of drugs reported in the same item as
alprazolam, with etizolam accounting for more than half of these.
Interestingly, FUB-AMB was the most prevalent synthetic canna-
binoid identified in the same item as alprazolam, and it was the

second most commonly identified synthetic cannabinoid reported
by participating laboratories in 2018 [28]. The major difference
observed between 2014 and 2018 in the number of alprazolam
reports with other drugs in the same item was the emergence of
fentanyl-related compounds and other emerging benzodiazepines,
such as clonazolam, in 2018. Examples of other substances include
caffeine, lidocaine, acetaminophen.

In 2018, there were 1325 reports of etizolam, and of these 267
were reported with at least one other drug in the same item for a
total of 328 drugs reported in combination with etizolam. De-
pressants and tranquilizers (52%) and narcotic analgesics (18%)
were the drug classes most frequently identified in the same item
as etizolam (Fig. 9). Alprazolam (49%) accounted for most of the
depressants and tranquilizers, while emerging benzodiazepines
accounted for 3% of drugs identified in the same item as etizolam.
These emerging benzodiazepines include  diclazepam,
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Fig. 6. NFLIS-drug national and regional trends in etizolam reported per 100,000 persons aged 15 or older, January 2015—December 2018.

Table 2

Selected Benzodiazepines of Interest, by Year First Reported and Total Number of Reports in NFLIS-Drug through December 31, 2018. Cumulative data were derived from NFLIS-
Drug's Data Query System as of August 3, 2020, at https://www.nflis.deadiversion.usdoj.gov/.

Year first reported in NFLIS-Drug

Selected benzodiazepine

Cumulative number of reports from
first year in NFLIS-Drug to 2018

2005 Phenazepam 594
2012 Etizolam 4033
2014 Diclazepam 141
Flubromazepam 99
2015 Clonazolam 963
Flubromazolam 748
2016 3-Hydroxyphenazepam 1
Bromazolam 5
2017 Meclonazepam 1
Flualprazolam 114
Norflunitrazepam 3
2018 4-Chlorodiazepam 1
Deschloroetizolam 1
Flunitrazolam 6
Metizolam 1
Nitrazolam 1

flualprazolam, flubromazepam, and flubromazolam. Of narcotic
analgesics, fentanyl (8%) and U-47700 (6%) were most commonly
identified in the same item as etizolam. Examples of other sub-
stances include lidocaine, caffeine, and cocaine.

3.6. Rates of NFLIS reports of etizolam, clonazolam, and
flubromazolam, by state and county

Figs. 10, 11, 13, 14, 15 and 16 present rates of drug reports per
100,000 persons aged 15 or older by state. Population sizes are
based on U.S. census annual estimates of the resident populations
as of July 1, 2019. A total of 28 states had rates of etizolam reports
that were 0.01 or more during 2015 (Fig. 10). Only four states had
rates of etizolam reports that were 0.60 or more per 100,000 per-
sons during 2015, including one state that had a rate of 1.00 or more
during that time. By 2018, 38 states had rates of etizolam reports
that were 0.01 or more, and the number of states that had rates of
1.00 or more increased to 8 (Fig. 11). Most states with the highest
rates of etizolam reports during 2018 were in the South, and most
states in the South had rates of 0.30 or more. In comparison, only

seven states in the Midwest and only two each in the West and
Northeast had rates of etizolam reports of 0.30 or more during
2018. South Carolina and Arkansas had the highest rates of etizolam
reports during 2018. Generally, the highest numbers of etizolam
reports were found in urban areas. For example, during 2018, eti-
zolam reports in Ohio were concentrated in the Columbus, Cleve-
land, Cincinnati, and Dayton areas (Fig. 12).

As shown in Fig. 13, only 10 states had rates of clonazolam re-
ports that were 0.01 or more during 2015, with only 1 state having a
rate of 0.10 or more. By 2018, 31 states had rates of clonazolam
reports that were 0.01 or more, including 23 states with rates that
were 0.10 or more, with 5 of those states having rates of 0.50 or
more (Fig. 14). States with the highest rates of clonazolam reports
during 2018 were in the Midwest and South. Although most states
in the West and Northeast had clonazolam report rates of less than
0.01 during 2018, California, Oregon, Washington, New Jersey, and
Pennsylvania had clonazolam report rates of 0.10 or more during
that time. Louisiana and Georgia had substantially higher clona-
zolam report rates compared with other states during 2018, with
the highest numbers of reports clustered in areas just outside of
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Fig. 7. Seven benzodiazepines of interest in NFLIS-Drug total reports, by year, 2015—2018.

Table 3

Emerging Benzodiazepines of Interest, by Total Number of Reports by year in NFLIS-Drug from January 1, 2018 through December 31, 2019.
Data were retrieved from NFLIS-Drug’s Data Query System as of August 3, 2020, at https://www.nflis.deadiversion.usdoj.gov/.

Selected benzodiazepine

Number of reports in 2018

Number of reports in 2019

Etizolam 1680
Clonazolam 623
Flubromazolam 440
Flualprazolam 113
Diclazepam 63
Phenazepam 22
Flubromazepam 17
Bromazolam 2
Adinazolam 0
Pyrazolam 0

3338
695
359
1881
67

4

24
20
69

2

Atlanta in Cobb, Fulton, and Cherokee Counties (data not shown).

Only seven states had flubromazolam report rates of 0.01 or
more during 2015, and no states had rates of 0.10 or more (Fig. 15).
By 2018, 27 states had flubromazolam report rates of 0.01 or more,
including 8 with rates of 0.30 or more (Fig. 16). Of the eight states
with flubromazolam report rates of 0.30 or more in 2018, three
were in the South, three were in the Midwest, two were in the
Northeast, and none were in the West. Only 4 of the 13 states in the
West had flubromazolam report rates of 0.01 or more compared
with more than half of the states in each of the South and the
Midwest and four out of nine states in the Northeast. Kansas had
the highest rate of flubromazolam reports during 2018, with nearly
all reports from the two most populous counties in the state,

Sedgwick and Johnson (data not shown).

3.7. Selected benzodiazepine prescriptions dispensed

The IQVIA Launch (formerly IMS Health) database provides data
on the number of legitimately dispensed prescriptions in the
United States. The number of benzodiazepine prescriptions
decreased each year from 2015 (131.7 million) to 2018 (108.3
million), amounting to an overall decline of nearly 18% (Table 4). It
is possible that some of the decline in benzodiazepine prescriptions
may be due to the 2016 FDA boxed warning of co-prescribing opi-
oids and benzodiazepines [14]. In 2020, an FDA Drug Safety
Communication was issued requiring boxed warning updates about
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Fig. 8. NFLIS-drug reports of alprazolam identified with other drugs within the same item, 2018.
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Fig. 9. NFLIS-drug reports of etizolam identified with other drugs within the same item, 2018.

benzodiazepines [36]. Although the number of dispensed pre-
scriptions for midazolam—the least commonly prescribed benzo-
diazepine—increased by 25% from 2015 to 2018, the numbers of
prescriptions dispensed for all of the other selected benzodiaze-
pines decreased between 2015 and 2018, ranging from a 13%
decrease for clonazepam to a 49% decrease for flurazepam. Al-
prazolam was the most commonly prescribed benzodiazepine
across all years, accounting for over one third (37%) of all the
dispensed benzodiazepines in 2018. The number of alprazolam
prescriptions decreased by 18% from 2015 to 2018. Lorazepam
decreased by 16%, with 28.5 million prescriptions in 2015 and 23.8
million prescriptions in 2018.

3.8. Diversion of selected benzodiazepines

By comparing national prescription data with forensic labora-
tory data on drugs seized by law enforcement agencies, NFLIS-Drug
has been able to approximate the extent to which prescription
drugs are diverted in the United States. It is probable that some of
the drugs seized are clandestinely manufactured, which may lead
these seizure-to-prescription ratios to overestimate the extent of
diversion. The DEA’s 2006 special report on controlled substance
prescription drugs reported in NFLIS-Drug between 2001 and 2005
revealed drugs with the highest seizure-to-prescription ratios [25].
The list of drugs with high seizure-to-prescription ratios included
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Fig. 11. Rate of etizolam reports per 100,000 persons aged 15 or older in NFLIS-Drug, by state, 2018.

the following benzodiazepines: diazepam, alprazolam, clonaze-
pam, and lorazepam.

When an updated DEA report was published in 2016 with the
results from 2009 to 2014 using NFLIS-Drug and IMS Health’s
prescription data, alprazolam had the largest seizure-to-

prescription drug ratio in that time period (9.39 drug reports
identified in NFLIS per 10,000 prescriptions dispensed) [23].
Moreover, alprazolam had the largest ratio change (58%) between
2001-2005 and 2009—2014. Diazepam was the only drug with a
percent decrease in the seizure-to-prescription drug ratio between
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these two periods. seizure-to-prescription drug ratios from previous report time pe-

In the current analysis (Table 5), the 2001—-2005 and 2009—2014 riods are compared with the results from 2015 to 2018 using NFLIS-

1
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Table 4

)
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Fig. 16. Rate of flubromazolam reports per 100,000 persons aged 15 or older in NFLIS-Drug, by state, 2018.

IQVIA total prescriptions dispensed, by selected benzodiazepines, 2015—2018.
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Selected benzo-diazepine 2015 2016 2017 2018 % change (2015—-2018) % of total (2018)
Alprazolam 48,648,574 47,709,548 43,586,794 39,916,469 -179 36.9
Clonazepam 29,712,779 29,525,024 27,360,959 25,840,153 -13.0 239
Lorazepam 28,513,707 27,901,421 25,683,689 23,833,390 -16.4 220
Diazepam 14,410,484 13,833,258 12,287,771 10,928,546 -24.2 10.1
Temazepam 8,043,438 7,673,689 6,784,393 6,024,801 -25.1 5.6
Triazolam 1,104,740 1,068,923 968,964 912,828 -17.4 0.8
Clorazepate 689,284 624,664 521,408 451,336 -345 04
Oxazepam 258,496 225,251 185,989 160,173 -38.0 0.1
Flurazepam 214,892 182,492 136,152 109,859 -48.9 0.1
Estazolam 107,950 96,453 84,709 74,471 -31.0 0.1
Midazolam 29,372 33,371 32,176 36,824 25.4 0.0
Total 131,733,716 128,874,094 117,633,004 108,288,850 -17.8 100.0
Table 5

Drug Reports Identified in NFLIS-Drug per 10,000 Prescriptions Dispensed, 2001—-2005, 2009—2014, and 2015—2018. Source for 2001—-2005 NFLIS-Drug data is U.S. Drug
Enforcement Administration, Office of Diversion Control [25]. Source for 2009—2014 NFLIS data is U.S. Drug Enforcement Administration, Office of Diversion Control [23].
Prescription data are from the IQVIA Launch database (2001—2005, 2009—2014, 2015—2018).

Selected 2001—-2005 2009—-2014 2015—-2018
gie:zzeo_ine Average Average annual Drug reports per Average annual Average annual Drug reports per Average annual Average annual Drug reports per
P annual number of 10,000 number of number of 10,000 number of number of 10,000
number of  prescriptions prescriptions annual drug prescriptions prescriptions annual drug prescriptions prescriptions
drug reports dispensed dispensed reports dispensed dispensed reports dispensed dispensed
Alprazolam 20,227 33,938,200 5.96 40,523 43,157,333 9.39 46,053 44,965,250 10.24
Clonazepam 5868 16,506,800 3.55 11,203 24,667,167 4.54 11,241 28,109,750 4.00
Lorazepam 1608 22,463,600 0.72 2442 24,846,333 0.98 2321 26,483,000 0.88
Diazepam 7913 13,059,800 6.06 6625 12,964,833 5.11 4401 12,865,000 3.42

Drug and IQVIA Launch data. Alprazolam had the largest seizure-to-
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prescription drug ratio in 2015—2018 (10.24 drug reports identified
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in NFLIS-Drug per 10,000 prescriptions dispensed), which points to
the highest level of diversion given the availability of the drug.
Moreover, alprazolam had the largest ratio change between
2001-2005 and 2009—2014. Clonazepam and lorazepam both
showed modest decreases for their respective seizure-to-
prescription drug ratios from 2009 to 2014 compared with
2015—-2018.

4. Discussion

This study analyzed results of drug seizure data submitted to
NFLIS-Drug by participating laboratories. The analysis focused on
benzodiazepines, with an emphasis on designer benzodiazepines
reported in NFLIS-Drug. Analyzing seized drug data can provide
insight into the illicit drug markets and alert law enforcement
agencies, public health departments, and other state and federal
entities of state, regional, and emerging drug trends. Seized drug
data have been shown as a complementary resource to other data
resources, such as overdose deaths [29—31]. NFLIS-Drug can serve
as a warning system for new drugs of abuse while other data
collection systems provide complementary information.

For example, bromazolam was first reported by NFLIS-Drug in
2016, while a toxicology laboratory and research center reported it
in May 2020 [32]. Sometimes, drugs of abuse are reported in other
countries first, and NFLIS-Drug can monitor when they start to
appear in the United States. Nifoxipam has not been reported in
NFLIS-Drug but has been identified in other countries [26]. NFLIS-
Drug data show that the estimated total benzodiazepine reports
decreased by 14% between 2015 and 2018, and the number of
benzodiazepine prescriptions decreased by 18% between 2015 and
2018. A decrease in benzodiazepines can be seen around this time
through nonfatal drug overdoses that were treated in emergency
departments [33]. Although NFLIS-Drug data and IQIVIA Launch
data showed a decrease in benzodiazepines, there are still issues of
concern due to misuse and abuse, co-prescribing or concurrent use
with other substances, and the emergence of designer benzodiaz-
epines [34].

NFLIS-Drug data showed significant decreases both nationally
and regionally of prescription benzodiazepines, clonazepam, and
diazepam between 2015 and 2018 but increases in nonprescribed
benzodiazepines, flubromazolam, clonazolam, and etizolam.
Regional differences were observed between these nonprescribed
benzodiazepines. In 2018, the highest rates of flubromazolam were
in the Midwest, and the highest rates of clonazolam were in the
South. For etizolam, the Northeast showed a decreased rate in 2018.

Alprazolam accounted for almost half (49%) of the drug reports
identified in the same item as etizolam. In the first quarter of 2020,
etizolam toxicology and seized drug combinations were reported
through a toxicology laboratory and research center [35]. Etizolam,
methamphetamine, and narcotic analgesics each accounted for 15%
of the drug reports identified in the same item as alprazolam.

5. Conclusions

As the only nationally representative database of law enforce-
ment drug seizures submitted to and analyzed by laboratories,
NFLIS-Drug provides the DEA, law enforcement agencies, public
health agencies, the treatment community, and other entities with
the ability to track drug trends nationally, regionally, and locally.
NFLIS-Drug provides the community with information on new and
evolving drugs, such as designer benzodiazepines, and helps
identify changing trends of drugs, such as prescription benzodiaz-
epines. It serves as a complementary dataset to other local or state
drug seizure datasets and overdose data.
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