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Abstract

Introduction: Novel benzodiazepines (NBZN) have increased in availability and use
since the mid-2000s, with a corresponding rise in associated harms including deaths.
Methods: The study used data from the Victorian Overdose Deaths Register to
explore which specific NBZNs and combinations of NBZNs contributed over time
to Victorian overdose deaths between January 2009 and December 2023.

Results: There were 140 NBZN-involved overdose deaths in Victoria, with an observ-
able increase in deaths from 2019 onward. Eight main groupings of deaths in time
were identified, based on contributing NBZNs. Key groupings included etizolam-
related deaths between 2019 and 2021, followed by flualprazolam and clonazolam
deaths, and later, bromazolam and clobromazolam combinations in 2022-2023.
Discussion and Conclusions: These findings reflect the transiency of NBZNs in
Victoria’s unregulated drug market and highlight the importance of certain harm
reduction measures in addressing increasing NBZN use. These include public edu-
cation around the risks of using benzodiazepines not dispensed from pharmacies
and the use of drug checking services to assist people obtaining benzodiazepines
from unregulated drug markets.
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NBZNs were first reported in Europe in the mid
2000s, and their presence in global drug markets has

Novel benzodiazepines (NBZN) are benzodiazepines not
authorised for therapeutic use in a particular jurisdiction,
which are accessed illicitly via unregulated drug markets.
NBZNs are typically synthetic derivatives of established
(‘classic’) pharmaceutical benzodiazepines, designed to
mimic their pharmacological effects but often possessing
increased potency and pharmacokinetic variability [1]; they
also include some benzodiazepines that are authorised ther-
apeutic drugs in certain countries or regions but not others.

expanded and consolidated particularly since 2015,
accompanied by growing reports of fatal and nonfatal
intoxications across North America [1], Europe [2-7] and
Australia [8-12]. One factor proposed to be driving the
proliferation of NBZNs is tighter restrictions on authorised
access to pharmaceutical benzodiazepines, leading people
to seek unregulated alternatives. Reduced access to pre-
scribed drugs generally during the coronavirus pandemic,
and expansion in online drug markets internationally,
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have also been identified as potential drivers for the rising
use of NBZNs [13].

As NBZNs have proliferated in availability, they have
also diversified in composition. By 2012, only three
NBZNs had been formally notified to the European Mon-
itoring Centre for Drugs and Drug Addiction [14], but in
December 2023, the European Union Drugs Agency (suc-
cessor to the European Monitoring Centre for Drugs and
Drug Addiction) was monitoring 36 NBZNs [15]. A range
of evidence suggests that this diversification is reflected
in NBZN-implicated harms, with several studies noting
that harms associated with specific NBZNs or combina-
tions of NBZNs tend to be grouped together in time
[12, 16, 17], suggestive of the substances successively
entering unregulated drug markets and then being
replaced by subsequent entrants.

Our aim in this study was to explore further how
harms involving particular NBZNs or combinations of
NBZNs might tend to be grouped together in time, and to
consider the implications of such temporal groupings for
developing drug harm reduction strategies targeting
NBZNs. We did this through examining which NBZNs
contributed over time to NBZN-involved overdose deaths
in Victoria, Australia.

2 | METHOD

2.1 | Data collection
Our data source was the Victorian Overdose Deaths Regis-
ter (‘the Register’) maintained by the Coroners Court of
Victoria. The Register definition of an overdose death is
where the acute toxic effects of a drug or drugs played a
contributory role in the death; this corresponds closely to
the Substance Abuse and Mental Health Services Adminis-
tration definition of a ‘drug poisoning death’ [18]. Trained
coders review all deaths reported to the Coroners Court of
Victoria and add a death to the Register when the forensic
medical evidence (toxicology and autopsy) confirms that it
meets the definition. Information coded in each case
includes the specific drug(s) that the forensic medical
experts determined played a contributory role in the death.
We used the Register to identify all Victorian over-
dose deaths between 1 January 2009 and 31 December
2023 where at least one of the contributing drugs was a
NBZN (we describe these from here as NBZN-involved
overdose deaths). For each relevant death, we extracted
the names of any contributing NBZN(s) and the date on
which the death occurred. We then plotted the cases on a
Microsoft Excel chart in chronological order by contribut-
ing NBZN(s) to visualise any groupings over time in
which individual NBZNs were implicated.

2.2 | Ethics

Approval was granted by the Victorian Institute of Forensic
Medicine Human Research Ethics Committee (2024/1322),
with endorsement from the State Coroner of Victoria.

3 | RESULTS

We identified 140 NBZN-involved overdose deaths in
Victoria between 2009 and 2023. There were 109 males and
31 females, with an age range of 17 to 61 years. The earliest
death occurred in 2015, and only two deaths occurred
before 2019. There were 10 deaths in 2019, 28 in 2020, 26 in
2021, 40 in 2022 and 34 in 2023. In all 140 deaths, the foren-
sic medical experts determined that at least one drug other
than a NBZN also contributed to the fatal overdose.

Among the 140 deaths, 77 (55%) involved a single con-
tributing NBZN and 63 (45%) involved multiple NBZNs.
These included 48 deaths in which two different NBZNs
contributed; 7 deaths in which three contributed; 4 deaths
in which four contributed; and 4 deaths in which five differ-
ent NBZNs contributed. The most frequent contributing
NBZNs were etizolam (60 deaths), bromazolam (39 deaths),
clonazolam (34 deaths), flualprazolam (33 deaths) and clo-
bromazolam (21 deaths). One hundred and thirty-nine
cases involved co-contributing drugs other than NBZNs
(see Table S1, Supporting Information). However, our aim
was to examine temporal trends in NBZN contribution over
time and thus the contribution of co-detected substances
was outside the scope of this study.

Figure 1 shows the deaths plotted chronologically
from left to right by individual contributing NBZNs. A
death involving more than one contributing NBZN is
plotted on each line that corresponds to a relevant con-
tributing novel benzodiazepine.

From inspection of Figure 1, we identified several
groupings in time of contributing NBZNs. The first
grouping we identified chronologically involved etizolam,
which contributed to 39 NBZN-involved overdose deaths
between January 2019 and March 2021. Within this were
two sub-groups: nine deaths involving etizolam in combi-
nation with flubromazolam between January 2020 and
September 2020, and eight deaths involving etizolam in
combination with flualprazolam between June 2020 and
September 2020. The next groupings chronologically
were 22 flualprazolam-involved overdose deaths between
April 2021 and April 2022, then 24 clonazolam-involved
overdose deaths between October 2021 and December
2022. There were 11 overdose deaths involving bromazo-
lam in combination with clonazolam between March
2022 and February 2023, and 12 involving clobromazo-
lam in combination with phenazepam between April
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FIGURE 1 Victorian Novel benzodiazepine (NBZN)-involved overdose deaths between 2009 and 2023 by individual contributing

NBZNs.

2022 and March 2023. Finally, there was a grouping of
21 bromazolam-involved overdose deaths between April
2023 and December 2023.

Acknowledging that our selection of groups included
an element of subjective judgement, and there are
undoubtedly other ways the deaths could be grouped, we
have collated the basic unit record data for this study in a
spreadsheet that can be made available upon request to
the corresponding author.

4 | DISCUSSION

We found that Victorian overdose deaths involving NBZNs
tended to be grouped in time according to the specific
NBZNs that contributed. This finding is consistent with
other studies describing clusters of NBZN-involved harms
and/or changes over time in the implicated NBZNs
[2, 17, 19]. It also underscores the risk inherent in obtain-
ing NBZNs from unregulated drug markets, where the
specific NBZNs circulating and available might change
without warning, exposing individuals to a higher risk of
harm from compounds that can have unexpected pharma-
cokinetic and pharmacodynamic properties [9, 12].

A previous coronial review of these deaths found that
where there was available evidence regarding what sub-
stance the deceased had consumed, overwhelmingly the
substance was a tablet described as a ‘Xanax’, ‘street
Xanax’, ‘Xannie’ or similar [20]. Other studies have simi-
larly described unintentional NBZN exposure in

individuals buying products that imitated the packaging
and/or tablet form of pharmaceutical benzodiazepines
[3, 13, 14]. Accordingly, specific harm reduction messaging
could focus on explaining that if a benzodiazepine has been
obtained from anywhere other than a script dispensed at
an Australian pharmacy, the contents and dose strength
may be different to other benzodiazepine substances the
person has previously used, even if it looks the same or
comes in the same packaging. People should be urged to
exercise caution and apply harm reduction principles
(e.g., using only part of a tablet, waiting for at least 90 min
before redosing) if they intend to use the substance.
Ideally, harm reduction education for NBZNs would
also include recommending that the person take a sample
of the substance to a drug checking service, so they can
learn about its contents and receive tailored harm reduc-
tion advice [21]. Drug checking services have been identi-
fied as a potentially useful intervention to reduce harms
associated with NBZNs in other countries [2, 22], and
they are increasingly an option in Australia, as multiple
jurisdictions have now either established or committed to
establishing such services. Drug checking services could
support this with messages that they are not just for illicit
drugs; they can be a valuable resource for anybody who
obtains any substances from unregulated drug markets.
Our working hypothesis for explaining the grouping or
clustering of deaths in time by specific contributing NBZNs
is that this reflects the nature of the NBZNs that are being
produced and circulating over time in international unre-
gulated drug markets. If this is correct, it would mean that
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any shifts observed in one part of Australia regarding the
specific NBZNs implicated in harms should also be happen-
ing in other parts of Australia. This provides a rationale
to consider establishing cross-jurisdictional information
sharing arrangements regarding NBZN-related harms
(taking in multiple information sources such as foren-
sic toxicology, drug checking services and emergency
department drug screening) so that health departments
and other organisations involved in drug harm reduction
can be quickly informed of changes to the substances
circulating in unregulated drug markets.

5 | CONCLUSIONS

Changes over time in the types of NBZNs implicated in
drug harms highlight the importance of effective harm
reduction strategies predicated on public education
and drug checking, as well as the importance of sharing
and correlating information on harms from multiple
sources to inform and coordinate responses to new
emerging harms.
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