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Background-Aims: New psychoactive substances (NPS) are new narcotic or psychotropic drugs that are not con-
trolled by the drug conventions of the United Nations. In the last 10 years, numerous NPS have been identified
in Europe but there is no comprehensive overview of mortality related to them. This study aims to estimate the
mortality related to NPS in Europe in 2016 and 2017.

Methods: The number of drug-related deaths (DRD) 2016-2017 was retrieved from a) the annual national re-
ports of European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) countries (Statistical Bulletin
(2018/2019) and ‘Harms and harm reduction workbooks’ (2017/2018)) and b) EMCDDA Risk Assessment Re-
ports of the EU Early Warning System on several specific NPS (2017-2018). Population data was retrieved from
Eurostat (2016/2017). Incidence of DRD and of DRD involving at least one NPS was calculated.

Findings: Of all DRD recorded in Europe, 11.7% in 2016 and 18.1% in 2017 involved at least one NPS (NPS-
DRD), from 2.7 to 4.9 deaths per million of 15 to 64-year-old inhabitants. Between 2016 and 2017, a significant
increase was observed (30%, odds ratio 1.33, CI95% 1.26-1.45, p < 0.0001) and in particular, DRD involving
novel benzodiazepines, novel opioids and synthetic cannabinoids (p < 0.0001). In 2016 and2017, 72.8% and
76.8% of cases were concentrated in the UK and Turkey (combined), related mainly to Etizolam and synthetic
cannabinoids respectively.

Interpretation: In 2017, one in six drug-related deaths in Europe involved NPS, and the proportion and numbers
increased from 2016 levels, although three out of four cases were concentrated in only two countries and a few
substances. To fully understand the public health implications of NPS, further monitoring on NPS-DRD and their
distribution in Europe is needed.

1. Background

Recent years have witnessed the arrival of a wide variety of new
psychoactive substances (NPS) on Europe’s illicit drug market. Some of
these substances are highly potent and have been associated with acute
harms and in some cases drug-related deaths (DRDs).

Several names for the same drug-market development have been
coined: ‘Designer drugs’, ‘legal highs’, ‘new psychoactive substances’,
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‘novel drugs’ or ‘new psychoactive drugs’ King, 2011. NPS is the pre-
ferred term of the European Monitoring Centre for Drugs and Drug Ad-
diction (EMCDDA) (COUNCIL DECISION 2019). While the term NPS is
used to describe many substances that have emerged in the drug mar-
ket over the last 20 years or so, the term is not related to any intrinsic
chemical or pharmacological properties of the substance. The formal
inclusion of a substance in the NPS definition is time-dependent (based
on legal status) (Peacock et al., 2019). A recent pragmatic definition
by Peacock et al (2019) defines NPS as “narcotic drugs or psychotropic
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substances made available or used from the early to mid-2000s for their
psychoactive properties“ (Peacock et al., 2019). For this study, the for-
mal EMCDDA definition has been adapted for practical purposes (see
the section on NPS definition). The appearance of NPS has been closely
monitored by the EMCDDA-Europol Early Warning System (EWS). Until
2019, over 800 unique NPS were reported to the EWS of the EMCDDA
and Europol, of which more than half had been reported since 2014
(Peacock et al., 2019).

Mortality directly caused by drugs (“drug-related deaths, DRD” ac-
cording to EMCDDA definition) is arguably the most important drug-
related harm that is monitored. These data also play a key role in risk
assessments (COUNCIL DECISION 1999, Nutt et al., 2010), cost of il-
legal drugs assessments (Barrio et al., 2017), epidemiological studies
(Walker et al., 2017) and policy discussions. In 2018, there were at least
8300 DRDs in the 28 EU Member States and at least 9200 when includ-
ing Norway and Turkey (COUNCIL DECISION 2020). Preliminary data
for 2019 suggest a stable number (COUNCIL DECISION 2020). Indeed,
reduction of DRDs is a priority for European governments, the Euro-
pean Commission, the EMCDDA, the World Health Organisation and
the United Nations (EMCDDA 2019, Cao et al., 2018, United Nations
2012).

There is a lack of epidemiological studies presenting an overview of
the overall mortality related to NPS in the European population (deaths
caused by NPS themselves or deaths where NPS played a role in the out-
come). Although some studies, such as risk assessments, have reported
mortality related to NPS in a specific country or region (McAuley et al.,
2015) or for a specific type of NPS (Riederer et al., 2016), until now
there has been no assessment of deaths involving NPS in Europe per
year, and this is essential for an epidemiological and public health as-
sessment (Peacock et al., 2019).

In this paper, overall European figures for deaths associated with
NPS belonging to different substance types are presented; these figures
have been retrieved from a variety of different, complementary sources.
The NPS categories studied in this paper include synthetic cannabi-
noid receptor agonists, synthetic cathinones, novel benzodiazepines,
and opioids. Synthetic cannabinoids (SC) include substances that act
on the cannabinoid receptors, mimicking the effects of cannabis; they
have been associated, in some cases, with severe adverse events (stroke,
seizure, myocardial infarction, rhabdomyolysis, acute kidney injuries,
psychosis) (Tait et al., 2016, Dines et al., 2015, Vallersnes et al., 2016,
Wolfe et al., 2019). Cathinones, novel benzodiazepines and synthetic
opioids have also been linked to harms and deaths in some cases. In
particular, fentanyl derivatives pose a life-threatening risk of poisoning
from respiratory depression (Kraemer et al., 2019). The EMCDDA plays
a key role in assessing and responding to substances that may pose se-
vere public health and social risks in Europe. For the substances that un-
dergo a risk assessment, Member States are required to provide all the
data available on the substance under scrutiny. Therefore, at the stage of
risk assessment, the information available for each of these substances
is very comprehensive. This information includes a detailed account of
all the serious adverse events that occurred in the Member States, in-
cluding deaths, where there is an analytically confirmed exposure to
the substance.

However, despite the efforts invested in the early warning and risk
assessment area, there are no population-based epidemiological studies
of NPS-DRD in Europe. This means that there is not yet reliable infor-
mation on the number of those deaths in Europe as a whole, where they
occur, and which substances are involved. This lack of information has
created a serious gap in the definition of European and national drug
strategies, including priority for actions, research, and monitoring.

This study aims to describe, for the first time, the overall mortality
related to NPS in Europe, the limitations and strengths of the current
approach to registering these deaths, and gaps in the research of NPS-
DRD.

The information obtained in this study will identify the real pop-
ulation scale of deaths with presence of NPS, and the profiles of these
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deaths, in terms of geographical distribution, population groups affected
and the main substances actually involved in most deaths, and in com-
bination with which deaths. This will allow the formulation of inter-
ventions (harm-reduction, guidelines for practitioners in emergency ser-
vices) based on reliable and relevant information in each jurisdiction.

2. Methods
2.1. Sources of information (supplementary material 1)

EMCDDA Statistical Bulletin — overdose deaths: reports from the Na-
tional Focal Points (Reitox) of the EU 28 Member States — including the
United Kingdom that was a Member State of the EU during the time-
frame covered in the study — Norway and Turkey, from 2018 and 2019
(United Nations 2018a, b, 2019).

Drug-related harms and harm reduction workbooks reported in 2017
and 2018 (structured annual report of the National Focal Points).

Risk assessment reports of NPS conducted in 2017 and 2018 (EU Early
Warning System, EMCDDA) (United Nations 2021).

2.2. Definition of drug-related deaths (DRD)

The EMCDDA case definition of DRD includes “deaths happening
shortly after consumption of one or more illicit psychoactive drugs, and
directly related to this consumption” although they may often happen
in combination with other substances such as alcohol or psychoactive
medicines (United Nations 2010). These deaths are often called over-
doses or poisonings and, in some cases “drug-induced deaths”.

2.3. Definition of NPS

A new psychoactive substance (NPS) is defined as a new narcotic or
psychotropic drug, in pure form or preparation, that is not controlled
by the United Nations drug conventions, but which may pose a public
health threat comparable to that posed by substances listed in these
conventions. (United Nations 2019, United Nations 2017)

NPS is a legal definition established for the control of drugs, but
not a medical or epidemiological classification. However, the defini-
tion compares NPS to drugs that are controlled internationally based
on their public health risks, prevalence and/or medical use. For this
research, NPS are substances that have been identified through the Eu-
ropean Union Early Warning System regardless of whether they have
subsequently been put under international control. Ketamine and GBL
(not controlled) are included, as well as GHB (only controlled in 2001).
In this paper, the following categories of NPS were included as those
identified in the reported NPS-DRD cases: novel opioids, novel benzo-
diazepines, Ketamine, GHB/GBL, synthetic cathinones and other novel
stimulants, novel hallucinogens, and synthetic cannabinoids.

2.4. Countries

Data from countries that reported information on DRD in 2016 and
2017 to the EMCDDA in the Harms and harm reduction workbooks 2017
and 2018 edition and in the Statistical Bulletin —overdose deaths were
included. Twenty-seven countries were included in 2016 and twenty-
four in 2017 (see Tables 1 and 2).

2.5. Analyses

We retrieved or calculated the following variables for 2016 and
2017, for Europe and individual countries:

1. The total number of DRD, and whether toxicology was reported; the
rate of DRD per million inhabitants, and the rate per million inhabi-
tants aged between 15 and 64, with and without reported toxicology.
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Table 1
Number and incidence of DRD. DRD with toxicology and DRD involving at least one NPS in 2016.

Total DRD Total DRD
Total DRD Total DRD with Total DRD involving
per with toxicology % NPS-DRD involving NPS per
Total DRD 100,000 Total DRD toxicology per million Total DRD out of total NPS per million
Population per million inhab. with per million inhab. involving DRD with million inhab.
2016 Population 15-64 y.o. Total DRD inhab. (15-64 y.o.) toxicology inhab. (15-64 y.o.) NPS toxicology inhab. (15-64 y.o.)
Austria 8700471 5846717 165 19.0 28.2 140 16.1 239 3 21 0.3 0.5
Belgium 11311117 7329604 60 5.3 8.2 60 5.3 8.2 5 8.3 0.4 0.7
Croatia 4190669 2774223 56 13.4 20.2 36 8.6 13.0 0 0.0 0.0 0.0
Cyprus 848319 580250 6 7.1 10.3 6 7.1 10.3 0 0.0 0.0 0.0
Czech 10553843 6997198 32 3.0 4.6 32 3.0 4.6 0 0.0 0.0 0.0
Republic
Denmark 5707251 3669762 237 41.5 64.6 232 40.7 63.2 0 0.0 0.0 0.0
Estonia 1315944 854048 114 86.6 133.5 114 86.6 133.5 24 21.1 18.2 28.1
Finland 5487308 3467979 194 35.4 55.9 194 35.4 55.9 34 17.5 6.2 9.8
France 66638391 41782271 406 6.1 9.7 406 6.1 9.7 16 3.9 0.2 0.4
Germany 82175684 53989424 1333 16.2 24.7 1333 16.2 24.7 76 5.7 0.9 1.4
Greece 10783748 6923166 73 6.8 10.5 31 2.9 4.5 0 0.0 0.0 0.0
Hungary 9830485 6606086 29 3.0 4.4 29 3.0 4.4 13 44.8 1.3 2.0
Italy 60665551 39007949 268 4.4 6.9 149 2.5 3.8 0 0.0 0.0 0.0
Latvia 1968957 1281791 18 9.1 14.0 18 9.1 14.0 0 0.0 0.0 0.0
Lithuania 2888558 1918003 109 37.7 56.8 109 37.7 56.8 0 0.0 0.0 0.0
Luxembourg 576249 399917 5 8.7 12.5 5 8.7 12.5 0 0.0 0.0 0.0
Malta 450415 303580 5 11.1 16.5 5 11.1 16.5 0 0.0 0.0 0.0
Norway 5210721 3423444 282 54.1 82.4 282 54.1 82.4 0 0.0 0.0 0.0
Poland 37967209 26197374 204 5.4 7.8 47 1.2 1.8 7 14.9 0.2 0.3
Portugal 10341330 6732206 30 2.9 4.5 27 2.6 4.0 1 3.7 0.1 0.1
Romania 19760585 13239592 19 1.0 1.4 19 1.0 1.4 4 21.1 0.2 0.3
Slovenia 2064188 1376813 40 19.4 29.1 35 17.0 25.4 0 0.0 0.0 0.0
Spain 46440099 30696905 613 13.2 20.0 501 10.8 16.3 0 0.0 0.0 0.0
Sweden 9851017 6186439 590 59.9 95.4 567 57.6 91.7 92 16.2 9.3 14.9
The 16979120 11087365 235 13.8 21.2 235 13.8 21.2 3 1.3 0.2 0.3
Netherlands
Turkey 78741053 53386434 920 11.7 17.2 890 11.3 16.7 377 42.4 4.8 7.1
UK 65379044 42038725 3256 49.8 77.5 3256 49.8 77.5 367 11.3 5.6 8.7
Europe 576827326 378097265 9299 16.1 24.6 8758 15.2 23.2 1022 11.7 1.8 2.7

EU countries not included: Bulgaria, Ireland and Slovakia

Table 2
Number and incidence of DRD. DRD with toxicology and DRD involving at least one NPS in 2017.
Total DRD Total DRD
Total DRD with Total DRD involving
Total DRD with toxicology % NPS-DRD involving NPS per
Total DRD per million Total DRD toxicology per million Total DRD out of total NPS per million
Population per million inhab. with per million inhab. involving DRD with million hab. (15-64

2017 Population 15-64 y.o. Total DRD inhab. (15-64 y.o.) toxicology inhab. (15-64 y.o.) NPS toxicology hab. y.0.)
Austria 8772865 5886592 154 17.6 26.2 122 13.9 20.7 11 9.0 1.3 1.9
Belgium 11351727 7333216 62 5.5 8.5 62 5.5 8.5 10 16.1 0.9 1.4
Bulgaria 7101859 4630412 18 2.5 3.9 18 2.5 3.9 0 0.0 0.0 0.0
Croatia 4154213 2733472 65 15.6 23.8 65 15.6 23.8 0 0.0 0.0 0.0
Cyprus 854802 582975 16 18.7 27.4 16 18.7 27.4 0 0.0 0.0 0.0
Czech 10578820 6950285 42 4.0 6.0 42 4.0 6.0 1 2.4 0.1 0.1
Republic

Denmark 5748769 3690710 254 44.2 68.8 254 44.2 68.8 0 0.0 0.0 0.0
Estonia 1315635 848585 110 83.6 129.6 110 83.6 129.6 26 23.6 19.8 30.6
Finland 5503297 3461574 200 36.3 57.8 200 36.3 57.8 34 17.0 6.2 9.8
Germany 82521653 53969161 1272 15.4 23.6 960 11.6 17.8 75 7.8 0.9 1.4
Greece 10768193 6891644 62 5.8 9.0 31 2.9 4.5 0 0.0 0.0 0.0
Hungary 9797561 6544771 33 3.4 5.0 33 3.4 5.0 14 42.4 1.4 2.1

Italy 60589445 38837834 294 4.9 7.6 220 3.6 5.7 2 0.9 0.0 0.1
Latvia 1950116 1259775 22 11.3 17.5 22 11.3 17.5 0 0.0 0.0 0.0
Lithuania 2847904 1876769 83 29.1 44.2 83 29.1 44.2 7 8.4 2.5 3.7
Luxembourg 590667 411104 8 13.5 19.5 8 13.5 19.5 0 0.0 0.0 0.0
Malta 460297 308399 5 10.9 16.2 5 10.9 16.2 0 0.0 0.0 0.0
Portugal 10309573 6680603 38 3.7 5.7 38 3.7 5.7 0 0.0 0.0 0.0
Romania 19644350 13102781 32 1.6 2.4 32 1.6 2.4 1 3.1 0.1 0.1
Slovakia 5435343 3777563 19 3.5 5.0 19 3.5 5.0 0 0.0 0.0 0.0
Slovenia 2065895 1367622 47 22.8 34.4 37 17.9 27.1 0 0.0 0.0 0.0
Sweden 9995153 6256966 626 62.6 100.0 615 61.5 98.3 127 20.7 12.7 20.3
Turkey 79814871 54274112 941 11.8 17.3 941 11.8 17.3 565 60.0 7.1 10.4

UK 65844142 42140251 3429 52.1 81.4 3429 52.1 81.4 456 13.2 6.9 10.8
Europe 418017150 273817176 7832 18.7 28.6 7362 17.6 26.9 1329 18.1 3.2 4.9

EU countries not included: France, Ireland, Norway, Poland, Spain and The Netherlands.
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2. The total number and rate of DRD per million inhabitants, involving
at least one NPS (NPS-DRD) — and where available -the mean age at
death.

3. The total number of DRD involving individual, selected NPS (when
available).

4. The total number of DRD for each selected type of NPS (novel opi-
oids, novel benzodiazepines, cathinones and other novel stimulants,
hallucinogens, synthetic cannabinoids, ketamine and GHB/GBL)
(when available).

The population of each country was extracted from Eurostat (1 Jan-
uary 2016 and 1 January 2017). The change between 2016 and 2017
was calculated (increase in absolute number, odds ratio (OR) and 95%
confidence intervals (95% CI) for all NPS-DRD and for specific group of
NPS-DRD in the population aged 15-64 years old, considering 2016 val-
ues as the reference group) for DRD with and without toxicology, DRD
involving NPS (NPS-DRD) and DRD of each NPS type.

The OR represents the comparison of the ratios of MPS-DRD to the
non-NPS-DRD population between 15 and 64 years olds in 2017 over
2016 . ORs were calculated according to the following formula: (a / b)/
(c / d). In which:

a = drug-related deaths in 2017 (total or specific group of NPS)

b = (total population 15-64 years old in 2017) — (drug-related deaths
in 2017)

¢ = drug-related deaths in 2016 (total or specific group of NPS)

d = (total population 15-64 years old in 2016) — (drug-related deaths
in 2016)

The method is described in previous publications (Bland and Alt-
man, 2000). OR and their CI95% were conducted by Medcalc software
(R) (https://www.medcalc.org/calc/odds_ratio.php).

We also extracted information from Risk Assessment Reports of the
EU Early Warning System (EMCDDA) (28) published in 2016 and 2017.
Risk Assessments were conducted on four synthetic cannabinoids and
seven novel opioids, all of them derivatives of fentanyl. The following
data were retrieved: time, country, number and name of reported sub-
stances, total number of DRD, number of deaths (n, %) involving only
one NPS, gender (n, %), median age, number of deaths (n, %) in which
a) the cause of death was the NPS or NPS were likely to have contributed
to death according to the forensic report, and b) number (%) of deaths
with Toxicological Significance Score (TSS) =3 (meaning, according to
the system developed for EMCDDA risk assessments, that the NPS are
cited as the cause of death or are likely to have contributed to death)
(Elliott et al., 2018).

2.6. Ethical issues

All data were anonymous and followed the General Data Protec-
tion Regulation of the European Commission (United Nations 2016,
United Nations 2018). No human or animal subjects directly took part
in this research. Approval from an ethical committee was therefore not
required.

3. Results
3.1. Year 2016

In total, 8758 DRD with known toxicology were reported (out of
9299 total DRD in 27 reporting countries), of which 1022 (11.7%) in-
volved at least one NPS. Most DRD involving NPS occurred in Turkey
(n = 377, 36.9%), the UK (n = 367, 35.9%), Sweden (n = 92, 9.0%)
and Germany (n = 76, 7.4%). In ten countries, at least 5% of DRD with
toxicology available involved NPS: Turkey (42.4%), Hungary (44.8%),
Estonia (21.1%), Romania (21.1%), Finland (17.5%), Sweden (16.2%),
Poland (14.9%), the UK (11.3%), Belgium (8.3%) and Germany (5.7%).
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There were 1.8 NPS-DRD per million inhabitants of countries report-
ing in 2016 (range 0-18.2), and 2.7 per million inhabitants aged 15-64
(range 0-28.1). Five countries were over the European average incidence
of NPS-DRD (Estonia, the UK, Finland, Sweden, and Turkey) (Table 1,
Figs. 1 and 2).

The types of NPS most frequently involved were synthetic cannabi-
noids (n = 412, 40.3%), novel benzodiazepines (n = 285, 27.9%), novel
opioids (n = 124, 12.1%) and novel stimulants (n = 72, 7.0%). For
the synthetic cannabinoids type, the exact substances involved were
not available. The most cited specific drugs in NPS-DRD were etizolam
(n = 225, 22%) and GHB (n = 31, 3%).

3.2. Year 2017

In total, 7362 DRD with known toxicology were reported (out of
7832 total DRD in 24 reporting countries), of which 1329 (18.1%) in-
volved NPS. Again, most NPS-DRD occurred in Turkey (n = 565, 42.5%),
the UK (n = 456, 34.3%), Sweden (n =127, 9.6%) and Germany (n =75,
5.6%). In nine countries, at least 5% of DRD with toxicology available in-
volved NPS: Turkey (60%), Hungary (42.4%), Estonia (23.6%), Sweden
(20.7%), Finland (17.0%), Belgium (16.1%), the UK (13.3%), Austria
(9%), Lithuania (8.4%) and Germany (7.8%). There were 3.2 NPS-DRD
per million inhabitants of countries reporting in 2017 (range 0-19.8)
and 4.9 per million inhabitants aged 15-64 (range 0-30.6). Five coun-
tries were over the European average incidence of NPS-DRD (Estonia,
Finland, the UK, Sweden, and Turkey) (Table 2 and Figs. 1 and 2).

The types of NPS most frequently involved were synthetic cannabi-
noids (n = 612, 46%), novel benzodiazepines (n = 341, 25.7%), novel
opioids (n = 198, 14.9%) and novel stimulants (n = 64, 4.9%). For
the synthetic cannabinoids type, the exact substances involved were
not available. The most cited specific drugs in NPS-DRD were etizolam
(n = 301, 22.6%) and carfentanil (n = 35, 2,6%).

Considering the combination of 2016 and 2017 data, the total num-
ber of NPS-DRD reported was 2,351, representing the 14.6% of 16,120
DRD with known toxicology, out of the total of 17,131 DRD reported
in the EU (28), Norway and Turkey (at the time of conducting the data
collection for this research). The combined 2016-2017 mortality rates
resulted in 2.4 deaths per million inhabitants, and 3.6 per million inhab-
itants aged 15-64, considering the populations of reporting countries in
each year.

3.3. Changes from 2016 to 2017

Overall, DRD increased from 24.6 per million inhabitants in 2016
to 28.6 per million inhabitants in 2017. Although the number of coun-
tries with available data (workbooks) was lower (from 27 to 24), in
2017 the total number of NPS-DRD reported increased by 30% (from
1022 to 1329). Computation of OR was based on the 22 countries with
data both in 2016 and 2017 (reporting 996 cases in 2016 and 1329
cases in 2017). NPS-DRD increased significantly considering the 15-64
age group in 2016 as the reference group (OR 1.33, CI95% 1.23-1.45,
z-statistic 6837, p < 0.0001). The number of DRD-NPS involving syn-
thetic cannabinoids, novel benzodiazepines and novel opioids increased
by 48.5% (n = 200), 16.4% (n = 56) and 59.7% (n = 74), respectively.
Considering mortality rate among people between 15-64 years of age,
increase in NPS-DRD between 2016 and 2017 were statistically signif-
icant for synthetic cannabinoids (OR 1.49 CI95% 1.31-1.68, z-statistic
6013, p < 0.0001), novel benzodiazepines (OR 1.20 CI95% 1.03-1.41,
z-statistic 2295, p < 0.0217) and novel opioids (OR 1.66 CI95% 1.32-
2.08, z-statistic 4373, p < 0.0001).

Seven countries reported increasing NPS-DRD (Austria +8, Belgium
+5, Estonia +2, Hungary +1, Sweden +35, Turkey+188, and the UK
+89). Three countries reported NPS-DRD in 2017 but not in 2016
(Lithuania seven cases, Italy two cases and the Czech Republic one case).
Three countries reported decreasing NPS-DRD (Germany -1, Portugal -1,
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17,131 DRD
(2016+2017)
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2016:9,299 DRD

8,758 (94%) DRD
with toxicology
information*

1022 DRD involving
at least one NPS

(11.7%)**

2017: 7832 DRD

7,362 (94.2%) with
toxicology

1329 DRD involving
at least one NPS

Fig. 1. DRD: Drug-Related Deaths.

NPS: New Psychoactive Substance.

* Sufficient toxicology information available to
classify the case in the category with or without
opioids.

**Based on the more detailed data reported
through the workbooks:

information*

(18.0%)**

14 out of 27 countries (51.9%) reported at least
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Fig. 3. DRD involving NPS according to the “drug family”.

and Romania -3) and 1 country was stable (Finland, n = 34). Eight coun-
tries reported no cases of NPS-DRD in 2016 or 2017, which accounted
for 30.8% of countries reporting 2016 and 33.3% of countries reporting
2017. Considering the 15-64 age group as the reference group, between
2016 and 2017 statistically significant increases in DRD were observed
for Austria (OR 3.64, CI95% 1.02-13.05, z-statistic 1.984, p=0.0472),
Sweden (OR 1.37 195% 1.04-1.79, z-statistic 2.272, p=0.0231), the
United Kingdom (OR 1.23 CI95% 1.07-1.41, z-statistic 2.963, p=0.0030)
and Turkey (OR 1.47 CI95% 1.29-1.68, z-statistic 5.836, p < 0.0001).
The number of DRD involving NPS according to “drug type” (e.g. novel
opioids) is shown in Fig. 3 (“Substances involved in at least 2 DRD”).

3.4. Additional information from Risk Assessments undertaken by the EU
Early Warning System (United Nations 2020)

Eleven Risk Assessments involving seven novel opioids and four syn-
thetic cannabinoids from 13 different countries were conducted between
2017 and 2018. These risk assessments included cases reported between
November 2015 and February 2018. Ten countries (Belgium, Czech Re-
public, Denmark, Estonia, Finland, Germany, Lithuania, Norway, Swe-
den, and the United Kingdom) reported deaths involving at least one

one DRD involving NPS (DRD-NPS) and 8 coun-
tries (29.6%) reported at least 10 during 2016
13 out of 24 countries (54.1%) reported at least
one DRD involving NPS (DRD-NPS) and 9 coun-
tries (37.5%) reported at least 10 during 2017.

of the novel opioids (all derivatives of fentanyl) subject to risk assess-
ment. Cases involved acryloylfentanyl (n = 47 cases) (United Nations
2017), furanylfentanyl (n = 33) (United Nations 2017), 4F-iBF (n = 20)
(United Nations 2018), THF-F (n = 14) (United Nations 2018), carfen-
tanil (United Nations 2018) (n = 61), methoxyacetylfentanyl (n = 13)
(United Nations 2018), cyclopropylfentanyl (n = 78) (United Nations
2018). A total of 266 deaths were reported where there was confirmed
exposure (toxicology analysis) to the substance under scrutiny; these
were the cases analysed in detail. Out of 266 deaths, 233 deaths (90%)
involved at least one other drug. Analogues of fentanyl were the cause
of death or likely to have contributed to death in 161 out of 181 cases
(89%). The Toxicology Significance Score was the highest (3) in 166
out of 176 cases (94%) with sufficient data. The deceased were mainly
men (194/224, 87%) and the median age ranged from 29 to 43 years
(depending on the substance).

Between 2014 and 2017, six countries (Croatia, Germany, Hungary,
Poland, Sweden, and the United Kingdom) reported deaths involving
synthetic cannabinoids with data included in the Risk Assessment of
at least one of the four substances assessed. The synthetic cannabi-
noids involved were ADB-CHMINACA (n = 13) (United Nations 2018),
AB-CHMINACA (n = 31) (United Nations 2018), CUMYL-4CN-BINACA
(n=11) (United Nations 2018), 5F-MDMB-PINACA (n = 28) (United Na-
tions 2018). A total of 83 deaths were reported and in 67 of these, other
drugs were also found (81%). A synthetic cannabinoid was the cause of
death or was likely to have contributed to death in 46 out of 76 deaths
with this information (57%). The Toxicology Significance Score (TSS)
was the highest (3) in 60 out of 77 (78%) with sufficient data. The de-
ceased were mainly men (64/72, 89%) and the median age ranged from
28 to 40 years.

4. Discussion

NPS were involved in more than 2300 DRD reported in Europe be-
tween 2016 and 2017. In these two years, NPS were identified in around
one in seven DRD in Europe and accounted for a rate of 2.4 deaths per
million inhabitants per year (3.6 deaths per 100,000 inhabitants aged
15-64 per year). Moreover, there was a significant increase in NPS-DRD
between 2016 and 2017, especially regarding DRD involving novel ben-
zodiazepines, novel opioids, and synthetic cannabinoids. However, one
of the striking findings of our study is that most NPS-DRD deaths are
concentrated in two countries (the United Kingdom —-mainly Scotland —
and Turkey) and related to very few substances. Nine out of ten NPS-
DRD involved males, a higher proportion compared to all DRD in Eu-
rope (United Nations 2019, United Nations 2019). Despite scarce data on
age, the deceased appear to be younger compared to all DRD in Europe.
Polydrug intoxication is the norm and, in the vast majority of NPS-DRD
cases, other drugs were found within toxicology, notably opioids in the
case of Etizolam. When the cause of death could be studied (according
to the TSS), within the very selected and focused context of risk assess-
ment procedures, in 94% of DRD involving novel opioids and in 78%
of DRD involving synthetic cannabinoids, the NPS appeared to be ei-
ther the cause or a relevant contributor to the cause of death, although
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Table 3
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Number of DRD involving at least one NPS per molecules (at least 2 deaths registered).

Molecules reported in > 1
death

2016 (number of related deaths)

2017 (number of related deaths)

Novel opiates

NPS-BZD
Other

Synthetic cannabinoids
Novel stimulants

U-47700 (13)

Carfentanyl (5)

Carfentanyl. acrylfentanyl or
furanylfentanyl in Estonia (24)
Etizolam (225)

Ketamine (8)

GHB (25)

AB-Chiminaca (2) ABD-Fubinaca (2)
Alpha PVP (6)

5-APBD (2-Aminopropyl-benzofuran) (2)
4MMC (4-methylmethcathinone) or
Mephedrone (18)

4-FA (4-fluoroamphetamine) ((2)

U-47700 (10)
Ocfentanil (3)
Carfentanyl (35)

Etizolam (301)

GHB (19)

Ketamine (2)

5F-ADB or 5-ABD-MDMB-PINACA (2)
N-ethylpentylone (2)

Alpha PVP (15)

4MMC (4-methylmethcathinone) or
Mephedrone (2)

3-MMC (3-methylmethcathinone) (2)

Pentedrone (3)
Ethyl-hexedrone (5)

Ethyl-hexedrone (6)

Table 4

Changes between 2016 and 2017. Percentages and OR (and 95% CI), by totals, by groups of substances and by countries.

Net increase deaths
(2016/2017, number of
individuals)

Increase (number of deaths %)
(#) OR(##)

For Europe as a whole (22 countries with data in both years -2016 and 2017-, from EU 28 countries plus Turkey and Norway)

DRD-NPS total 307
synthetic cannabinoids 200
novel benzodiazepines 56
novel opioids 74

For individual countries included in the study

Austria +8
Belgium +5
Estonia +2
Hungary +1
Sweden +35
Turkey +188
UK +89
Lithuania +7
Italy +2
Czech Republic +1
Germany -1
Portugal -1
Romania -3
Finland 0

30% OR 1.33, CI95% 1.23-1.45,
z-statistic 6837, p < 0.0001

48.5% OR 1.49 CI95% 1.31-1.68,
z-statistic 6013, p < 0.0001

16.4% OR 1.20 CI95% 1.03-1.41,
z-statistic 2295, p < 0.0217

59.7% OR 1.66 CI95% 1.32-2.08,
z-statistic 4373, p < 0.0001

266.7% OR 3.64, CI95% 1.02-13.05,
z-statistic 1.984, p=0.0472

100% n.s.

8.3% n.s.

7.7% n.s.

38% OR 1.37 CI95% 1.04-1.79,
z-statistic 2.272, p=0.0231

49.9% OR 1.47 CI95% 1.29-1.68,
z-statistic 5.836, p < 0.0001

24.3% OR 1.23 CI95% 1.07-1.41,
z-statistic 2.963, p=0.0030

N/A N/A

N/A N/A

N/A N/A

-1.3% OR 0.99 (CI95% 0.7176-7.358,
z-statistic 0.079, p=0.9370

N/A N/A

-75% OR 0.25 CI95% 0.03-2.26,

z-statistic 1.231, p=0.2185
0% OR 1.00 CI95% 0.62-1.61,
z-statistic 0.008, p=0.9939

#((DRD-NPS 2016) — (DRD-NPS 2017)/ (DRD-NPS 2016))*100.
## Computation described in the text.
(N/A = Not applicable due to lack of NPS-DRD data in 2016).

it cannot be concluded that this high proportion apply to all NPS-DRD
reported from the population as a whole.

Compared to general mortality (10,002 per million inhabitants
across the EU-28 in 2016), general mortality in people under the age
of 75 (3331 per million inhabitants across the EU-28 in 2016), and DRD
mortality overall (23 per million inhabitants aged 15-64) in Europe,
NPS-DRD are a rare phenomenon (46, United Nations 2019). However,
victims of DRD are a comparatively young population (people in their
30s, 40s and 50s) and in the case of NPS-DRD the victims are younger
than DRD overall, representing a substantial amount of years of life lost.

Moreover, the mortality rate of NPS-DRD expressed for the general pop-
ulation appears low because this denominator dilutes the population at
risk (Millar et al., 2017) (i.e. those who use NPS). If estimates of people
who use NPS were available, this denominator would give a much better
account of the mortality risk and excess risk of deaths associated with
the use of NPS.

Besides fatal cases, the impact of acute drug toxicity can also be as-
sessed by monitoring acute drug toxicity presentations to hospital emer-
gency departments. The Euro-DEN Plus network, initially composed of
sixteen sentinel centres in ten European countries found that 5.6% of
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acute drug toxicity presentations involved NPS (2013-2014). By the end
of 2018, there were 31 sentinel sites in 21 countries. While NPS were
seen in 9 % of all presentations over the 4 years (2014-2017), they were
identified in 4% of the presentations in 2018 (European Monitoring Cen-
tre for Drugs, 2020).There was a significant geographical variation in
the involvement of NPS in presentations, and the predominant type of
NPS changed from cathinones in 2014-15 to synthetic cannabinoids in
2016-17 (Euro-DEN Plus Network, 2020). Overall, during the first 12
months of data collection, 27 fatal outcomes were identified, 3 of which
were related to NPS (Dines et al., 2015).

One of the main findings of our study was that cases were concen-
trated in two countries and related to two types of substances. The UK
and Turkey reported three quarters (75.1%) of the total number of NPS-
DRD between 2016 and 2017. This figure only takes into account in-
formation available in Drug-related harms and harm reduction workbooks
to avoid potential overlapping if the Risk Assessment Report were also
included. Etizolam cases (mostly in Scotland, UK) represented almost a
third (30%) of NPS-DRD in Europe and synthetic cannabinoid cases in
Turkey contributed 45% to Europe’s NPS-DRD in 2016 and 2017.

Compared to deaths related to synthetic cannabinoids and etizolam,
deaths involving other types of NPS (e.g. cathinones, novel opioids or
others) were less commonly reported. The impact of this situation can
be assessed; in 2017, there were 381 (5.2%) NPS-DRD deaths, out of
7362 DRD with toxicology, with an NPS different from the two groups
described. The equivalent proportion for 2016 would be 4%.The Euro-
pean situation contrasts with the situation in other parts of the world
such as North America, which is largely impacted by deaths associated
with novel opioids, such as fentanyl and its derivatives (NIDA).

In our study, there was no information about the specific mechanism
of death among the numerous deaths by synthetic cannabinoids reported
in Turkey, but fatal acute poisoning linked to synthetic cannabinoids is
well documented. Synthetic cannabinoids cause death by several disor-
ders: delirium, psychosis, self-harm, trauma or accidents, myocardial
infarction, ischemic stroke, acute kidney injury, seizures (Tait et al.,
2016, Labay et al., 2016). Outside Europe, mortality due to cutting-
agents (e.g. haemorrhage due to anti-coagulant) has also been described
(Kelkar et al., 2018). There is information that supports the existence of
widespread use of, and public concern about, synthetic cannabinoids
in Turkey since the beginning of the 2010s. Hospital emergency data
indicates frequent acute drug toxicity presentations in the country due
to synthetic cannabinoids. The majority (89.7%) of patients admitted
to emergency care for drugs in an Izmir hospital had used one or more
synthetic cannabinoids (Caliskan et al., 2018).

Regarding etizolam, the substance is involved in a high number of
overdose deaths (in almost all cases with the presence of opioids, and
often with other substances) in Scotland (United Nations 2019). Re-
garding pharmacological potency, on the one hand, in medical prac-
tice the usual dosage is one fifth-tenth of diazepam indicating that on a
weight basis, it is clinically ten times more active (United Nations 2019,
Fracasso et al., 1991, Nielsen and McAuley, 2020). However, the po-
tential adverse effects that lead to death are similar to those reported
for diazepam or other benzodiazepines, especially if they are combined
with other sedative drugs (Park et al., 2015): sedation and loss of con-
sciousness (and occasionally bronchoaspiration and respiratory failure)
(United Nations 2019). In addition, etizolam is typically sold as man-
ufactured “street valium” (Lowther and Brocklehurst, 2019). This it is
more difficult to self-administer the exact dose, due to confusion about
the main active compound and unknown concentration of etizolam. Fi-
nally, it was reported that the street price of etizolam tablets was no-
tably cheaper than various commercial benzodiazepines, and ingestion
of several tablets on the same occasion was common (Doward, 2019,
United Nations 2017). Although the reasons for high levels of availabil-
ity and deaths related to etizolam in a specific jurisdiction are still to be
fully understood, the high prevalence of opioid use, the aging population
of people using drugs, poverty, untreated mental health issues and prob-
lems of alcohol use may together contribute to the alarmingly high rates
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of DRD involving this NPS. Scotland, had the highest mortality rate in
2018, with 295 deaths per million adult population aged 15-64, almost
4 times the UK average, and more than 13 times the European average
(European Monitoring Centre for Drugs and Drug Addiction, 2020). In
Scotland (2017), 36% of DRD involved a novel benzodiazepine — mainly
etizolam (National Records of Scotland, 2018).

After synthetic cannabinoids and etizolam, novel opioids, primar-
ily related to fentanyl analogues, are the NPS involved in most deaths.
Estonia showed high mortality related to fentanyl-analogues until
2017. Since 2005, the problem has been in the public health domain
(e.g. 3-methylfentanyl) and has been defined as an ‘endemic’ problem
(Ojanper et al., 2008, Mounteney et al., 2015). Fentanyl analogues are
used as a recreational substance and are mixed with other drugs world-
wide (Mounteney et al., 2015, Minutillo et al., 2019). Unknown con-
sumption as an drug mixed with others is even riskier due to higher
potency compared with heroin (Ciccarone et al., 2017). According to
the National Crime Agency (UK), fentanyl has been extensively iden-
tified as an additional substance in heroin specimens (National Crime
Agency, 2017). Novel opioids, and in particular fentanyl analogues, de-
serve particular attention due to their high potency, which poses a high
risk of fatal overdose to users.

4.1. Limitations and strengths

A first limitation is the likely existence of some under-identification
and underreporting of deaths related to NPS (either as an underlying
cause of death or as a contributory factor). There are also variations
in the forensic laboratory practices across Europe, and cases might be
missed in some countries (EMCDDA, 2019). This is a common limitation
for overall DRD comparison across Europe and is not exclusive to NPS,
although it is likely to be more of a problem for NPS, in particular in
some countries. For instance, in eight of the included countries partici-
pating in the study, reported no cases neither in 2016 nor 2017 leaving
open the possibility that there was underreporting.

The majority of the over 800 NPS monitored by the EWS are not
routinely screened for in laboratories conducting toxicology on DRD.
In addition, there are no pharmacological studies for many of the sub-
stances monitored and therefore the metabolites may be unknown; and
for some highly potent substances, highly-sensitive techniques as well
as expensive reference standards may be required for their detection.
However, although in strict sense it is unknown what proportion of the
over 800 NPS monitored by the EMCDDA is simultaneously available
in the market, since 2015 only approximately 400 previously reported
NPS are detected in a sample and reported to the EWS each year in Eu-
rope (European Monitoring Centre for Drugs and Drug Addiction, 2020).
Furthermore, studies based on wastewater analysis in 24 cities of 16 Eu-
ropean countries suggest that the amount of NPS actually present in the
market at a detectable level is relatively limited (United Nations 2020,
Salgueiro-Gonzalez et al., 2019).

The EMCDDA is currently monitoring 30 new benzodiazepines — 21
of which were first detected in Europe since 2015 (European Monitoring
Centre for Drugs, 2020). However, due to the absence of risk assessments
on novel benzodiazepines, it has not been possible to use this type of
information in the study.

Despite these limitations, several European countries show sufficient
capacity to identify NPS-DRD even at low concentrations, which for po-
tent substances can sometimes be at a nanogram per millilitre level or
even lower, and identify different substances in the same sample, as il-
lustrated in the Risk Assessments and the ongoing reporting through the
EWS and the Drug-related harms and harm reduction Workbooks. For
these reasons, although some under-detection and under-reporting to
the EMCDDA is likely, identification capacity seems reasonable in many
countries, and a relevant number of countries can detect NPS-DRD with
a broad range of different NPS. Moreover, the triangulation of three dif-
ferent reporting systems (EWS, standardized routine DRD reporting and
the structured Workbooks) indicates that a substantial or biased under-
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reporting is unlikely. In 2017, data from a few countries were partial
or non-existent at the time of extracting information for this study (Au-
tumn 2019). This possibly caused some underestimation of NPS-DRD for
that year.

At the time of conducting this research, fewer countries (24) had
reported DRD cases in 2017 than in 2016 (27). However, the countries
without data in 2017 had reported few NPS-DRD cases for 2016. The
total number of NPS-DRD deaths for 2017 could be modestly higher
than that reported here, and the reported increase is conservative. On
the other hand, the high proportion of DRD with a mention of any NPS
in 2017 (18.1%) possibly represents some overestimation. The OR were
computed using comparable populations for 2016 and 2017, including
only countries reporting on both years.

The information presented in this study corresponds to the years
2016 and 2017, which might be considered somewhat outdated at the
moment of publication. In one hand the complexity of the data trans-
mission from national sources lead that at the moment of data collection
(end of 2019) only 2016 and 2017 could be considered reasonably com-
pleted. In addition, the situation during 2020 with COVID-19 pandemic
delayed the process of drafting the paper. Even so the data presented
here it should be considered as first overview, and it would be impor-
tant to continue further work in this quickly changing phenomena. For
instance, there is already information that the number of cases in one
of the countries reporting most deaths related to NPS have registered
substantial decreases. Further and updated research in this field is guar-
anteed.

Despite these limitations, our study was the first population-based
epidemiological analysis of NPS-DRD across Europe. In addition, we
retrieved information from standardized and well-established systems
that enables the current situation to be better understood, and gaps to
be identified (possible underestimation, unestablished causality, socio-
demographic characteristics, and trends) (Tables 3 and 4).

5. Conclusions

Overall, in 2016-2017, one out of seven DRDs across Europe involved
at least one NPS, with some likely underreporting. However, this find-
ing should be interpreted with caution, as the distribution of NPS-DRD
is very heterogeneous, with two countries (Turkey and the United King-
dom) concentrating three quarters of these deaths, which were related to
two types of substances: novel benzodiazepines and synthetic cannabi-
noids, together accounting for nearly 70% of all European cases. The
situation in each of these two countries should be studied further, in or-
der to develop effective interventions. Additional research should focus
on the pharmacology of NPS, in a better understanding of the forensic
and toxicology capacity, in reporting practices across Europe and in the
triangulation with other sources and methodologies (e.g. hospital emer-
gencies, wastewater analysis, seizures or others). Future studies should
also focus on the patterns and circumstances of use and other socio-
demographic characteristics of users, in order to identify at-risk popula-
tions and to guide responses. Identifying the magnitude of the problem
and the country-specific situation will aid to formulate targeted policy
and health interventions (harm-reduction, guidelines for practitioners
in emergency services).

Funding Source

HLP received funding from the Spanish Ministry of Econ-
omy and Competitiveness, Instituto de Salud Carlos III through a
“Juan Rodes” contract (JR19/00025, to Dr. Hugo Ldpez-Pelayo),
FEDER. This work is supported by the following institutions: Institut
d’Investigacions Biomediques August Pi I Sunyer (IDIBAPS), University
of Barcelona, Hospital Clinic i Universitari de Barcelona, and CERCA
Programme/Generalitat de Catalunya.

IG, AG and JV were full time employees of the EMCDDA and did not
receive any additional funding.

Emerging Trends in Drugs, Addictions, and Health 1 (2021) 100016
Author Contribution

HLP and JV designed the study. HLP and JV wrote the first draft of
the manuscript. All authors contributed to the editing and final review
of the manuscript. All authors have approved the final article.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgments

We thank the National Focal Points for providing data to the work-
books that allowed this study to be carried out.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.etdah.2021.100016.

References

Barrio, P, Reynolds, J, Garcia-Altés, A, Gual, A, Anderson, P., 2017. Social costs of illegal
drugs, alcohol and tobacco in the European Union: a systematic review. Drug Alcohol
Rev. 36 (5), 578-588. doi:10.1111/dar.12504.

Bland, JM, Altman, DG., 2000. The odds ratio. BMJ 320 (7247), 1468.
doi:10.1136/bmj.320.7247.1468.

Caliskan, FT, Toker, I, Toktas, R, et al,, 2018. Street drug use among emergency
patients in a Public Hospital in Turkey. Niger. J. Clin. Pract. 21 (1), 99-106.
doi:10.4103/njcp.njcp_227_16.

Cao, B, Bray, F, Ilbawi, A, Soerjomataram, I., 2018. Effect on longevity of one-third re-
duction in premature mortality from non-communicable diseases by 2030: a global
analysis of the Sustainable Development Goal health target. Lancet Glob. Heal 6 (12),
€1288-e1296. doi:10.1016/52214-109X(18)30411-X.

Ciccarone, D, Ondocsin, J, Mars, SG., 2017. Heroin uncertainties: Exploring users’ percep-
tions of fentanyl-adulterated and -substituted “heroin. Int. J. Drug Policy 46, 146-155.
doi:10.1016/j.drugpo.2017.06.004.

European Monitoring Centre for Drugs and Drug Addiction. Guidelines for
the Risk Assessment of New Synthetic Drugs. Office for Official Publica-
tions of the European Communities; 1999. http://www.emcdda.europa.eu/
publications/guidelines/risk-assessment-new-synthetic-drugs_en. Accessed Novem-
ber 13, 2019.

COUNCIL DECISION 2005/387/JHA of 10 May 2005 on the information exchange,
risk-assessment and control of new psychoactive substances. https://eur-
lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A32005D0387. Accessed
November 13, 2019.

European Monitoring Centre for Drugs and Drug Addiction. Drug-Related Deaths and Mor-
tality in Europe: Update from the EMCDDA Expert Network.; 2020.

European Monitoring Centre for Drugs and Drug Addiction. EMCDDA expert meeting on
the epidemiological indicator Drug-related deaths (DRD) | www.emcdda.europa.eu.
http://www.emcdda.europa.eu/meetings/2018/DRD_en. Published 2019. Accessed
February 10, 2020.

Dines, AM, Wood, DM, Yates, C, et al.,, 2015. Acute recreational drug and new psy-
choactive substance toxicity in Europe: 12 months data collection from the Eu-
ropean Drug Emergencies Network (Euro-DEN). Clin. Toxicol. 53 (9), 893-900.
doi:10.3109/15563650.2015.1088157.

Dines, AM, Wood, DM, Yates, C, et al., 2015. Acute recreational drug and new psy-
choactive substance toxicity in Europe: 12 months data collection from the Eu-
ropean Drug Emergencies Network (Euro-DEN). Clin. Toxicol. 53 (9), 893-900.
doi:10.3109/15563650.2015.1088157.

Doward J. Fake Valium is killing those who buy pills online, charity warns. The Guardian.
https://www.theguardian.com/society/2019/feb/03/fake-valium-increase-drugs-
deaths. Published 2019.

Elliott, S, Sedefov, R, Evans-Brown, M., 2018. Assessing the toxicological significance
of new psychoactive substances in fatalities. Drug Test. Anal. 10 (1), 120-126.
doi:10.1002/dta.2225.

EMCDDA. Prevention of drug-related deaths. http://www.emcdda.europa.eu/publications/
topic-overviews/prevention-drug-related-deaths en. Published 2019. Accessed
November 11, 2019.

EMCDDA, 2019. An Analysis of Post-Mortem Toxicology Practices in Drug-Related Death
Cases in Europe doi:10.2810/81554.

EMCDDA. Early Warning System on NPS. http://www.emcdda.europa.eu/publications/
topic-overviews/eu-early-warning-system_en.

Euro-DEN Plus Network, 2020. Drug-Related Emergencies in Europe. Update from the
Euro-DEN Plus Expert Network.

European Monitoring Centre for Drugs and Drug Addiction, 2020. European Drug Report
2020: Trends and Developments. Luxembourg doi:10.2810/123451.


https://doi.org/10.1016/j.etdah.2021.100016
https://doi.org/10.1111/dar.12504
https://doi.org/10.1136/bmj.320.7247.1468
https://doi.org/10.4103/njcp.njcp_227_16
https://doi.org/10.1016/S2214-109X(18)30411-X
https://doi.org/10.1016/j.drugpo.2017.06.004
http://www.emcdda.europa.eu/publIcations/guidelines/risk-assessment-new-synthetic-drugs_en
http://www.emcdda.europa.eu/meetings/2018/DRD_en
https://doi.org/10.3109/15563650.2015.1088157
https://doi.org/10.3109/15563650.2015.1088157
https://www.theguardian.com/society/2019/feb/03/fake-valium-increase-drugs-deaths
https://doi.org/10.1002/dta.2225
http://www.emcdda.europa.eu/publications/topic-overviews/prevention-drug-related-deaths_en
https://doi.org/10.2810/81554
http://www.emcdda.europa.eu/publications/topic-overviews/eu-early-warning-system_en
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0048
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0048
https://doi.org/10.2810/123451

H. Ldpez-Pelayo, J. Vicente, A. Gallegos et al.

Eurostat. Causes of death statistics. https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Causes_of_death_statistics#Causes_of death_in_ EU_Member
_States_in_2016. Published 2020.

Fracasso, C, Confalonieri, S, Garattini, S, Caccia, S., 1991. Single and multiple dose phar-
macokinetics of etizolam in healthy subjects. Eur. J. Clin. Pharmacol. 40 (2), 181-185.
doi:10.1007/bf00280074.

Kelkar, AH, Smith, NA, Martial, A, Moole, H, Tarantino, MD, Roberts, JC., 2018. An out-
break of synthetic cannabinoid-associated coagulopathy in illinois. N. Engl. J. Med.
379 (13), 1216-1223. doi:10.1056/NEJMo0al807652.

King LA, Kicman AT. A brief history of 'new psychoactive substances’. Drug Test Anal.
2011 Jul-Aug;3(7-8):401-3. doi: 10.1002/dta.319. PMID: 21780307.

Kraemer, M, Boehmer, A, Madea, B, Maas, A., 2019. Death cases involving certain new
psychoactive substances: a review of the literature. Forensic Sci. Int. 298, 186-267.
doi:10.1016/j.forsciint.2019.02.021.

Labay, LM, Caruso, JL, Gilson, TP, et al., 2016. Synthetic cannabinoid drug use
as a cause or contributory cause of death. Forensic Sci. Int. 260, 31-39.
doi:10.1016/j.forsciint.2015.12.046.

Lowther, E, Brocklehurst, S., 2019. Scotland’s Drug Death Crisis in Six Charts. BBC
https://www.bbc.com/news/uk-scotland-48853004.

McAuley, A, Hecht, G, Barnsdale, L, et al., 2015. Mortality related to novel psychoactive
substances in Scotland, 2012: an exploratory study. Int. J. Drug Policy 26 (5), 461—
467. doi:10.1016/j.drugpo.2014.10.010.

Millar, T, McAuley, A, Leifman, H, England, K, Simon, R, Griffiths, P., 2017. EMCDDA As-
sessment of Drug-Induced Death Data and Contextual Information in Selected Coun-
tries.

Minutillo, A, Palmi, I, Mastrobattista, L., 2019. The health threat of drugs of abuse
adulteration by new psychoactive substances. Clin. Ter. 170 (6), e425-e426.
doi:10.7417/CT.2019.2170.

Mounteney, J, Giraudon, I, Denissov, G, Griffiths, P., 2015. Fentanyls: Are we missing the
signs? Highly potent and on the rise in Europe. Int J Drug Policy 26 (7), 626-631.
doi:10.1016/j.drugpo.2015.04.003.

National Crime Agency, 2017. Recent Deaths Possibly Linked to Fentanyl
www.fentanylsafety.com. Accessed September 28, 2020.

National Records of Scotland, 2018. Drug-Related Deaths in Scotland in 2018
www.nrscotland.gov.uk.

NIDA. Overdose Death Rates | National Institute on Drug Abuse (NIDA).
https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates.
Published 2019. Accessed February 24, 2020.

Nielsen, S, McAuley, A., 2020. Etizolam: A rapid review on pharmacology, non-medical
use and harms. Drug Alcohol Rev. 39 (4), 330-336. doi:10.1111/dar.13052.

Nutt, DJ, King, LA, Phillips, LD., 2010. Articles Drug harms in the UK: a multicriteria
decision analysis. www.thelancet.com 376, 1558-1565. doi:10.1016/50140.

Ojanperd, I, Gergov, M, Liiv, M, Riikoja, A, Vuori, E., 2008. An epidemic of fa-
tal 3-methylfentanyl poisoning in Estonia. Int. J. Legal Med. 122 (5), 395-400.
doi:10.1007/500414-008-0230-x.

Park, TW, Saitz, R, Ganoczy, D, Iigen, MA, Bohnert, ASB., 2015. Benzodiazepine prescrib-
ing patterns and deaths from drug overdose among US veterans receiving opioid anal-
gesics: case-cohort study. BMJ 350 (jun10 9). doi:10.1136/bmj.h2698, h2698-h2698.

Peacock, A, Bruno, R, Gisev, N, et al., 2019. Series Drug Use 4 New psychoactive sub-
stances: challenges for drug surveillance, control, and public health responses. Lancet
394, 1668-1684. doi:10.1016/50140-6736(19)32231-7.

Riederer, AM, Campleman, SL, Carlson, RG, et al.,, 2016. Acute Poisonings from
Synthetic Cannabinoids - 50 U.S. Toxicology Investigators Consortium Reg-
istry Sites, 2010-2015. MMWR Morb. Mortal. Wkly. Rep. 65 (27), 692-695.
doi:10.15585/mmwr.mm6527a2.

Salgueiro-Gonzalez N, Castiglioni S, Zuccato E, et al. Assessing patterns of use of new
psychoactive substances (NPS) the NPS-Euronet project. In: Lisbon Addictions 2019.;
2019. www.npseuronet.eu. Accessed March 22, 2021.

Tait, RJ, Caldicott, D, Mountain, D, Hill, SL, Lenton, S., 2016. A systematic review of
adverse events arising from the use of synthetic cannabinoids and their associated
treatment. Clin. Toxicol. 54 (1), 1-13. doi:10.3109/15563650.2015.1110590.

EMCDDA. EMCDDA Standard Protocol to Collect Data and Report Figures for the Key Indi-
cator Drug-Related Deaths (DRD-Standard, Version 3.2) | Www.Emcdda.Europa.Eu.;
2010. http://www.emcdda.europa.eu/html.cfm/index107404EN.html. Accessed Jan-
uary 14, 2020.

United Nations. Resolution 55/7 Promoting Measures to Prevent Drug Overdose, in Par-
ticular Opioid Overdose.; 2012.

European Parliament. REGULATION (EU) 2016/679 OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL. https://eur-lex.europa.eu/eli/reg/2016/679/0j. Published
2016. Accessed July 13, 2020.

Scottish Drug Forum. Information Sheet Etizolam. http://www.thedrugswheel.com/
drugwatch/Etizolam _Infosheet SDF_DrugWatch1_2.pdf. Published 2017. Accessed De-
cember 9, 2019.

European Monitoring Centre for Drugs and Drug Addiction. Furanylfentanyl Re-
port on the Risk Assessment of N-Phenyl-N-[1-(2-Phenylethyl)Piperidin-4-Y1]
Furan-2-Carboxamide (Furanylfentanyl) in the Framework of the Council De-
cision on New Psychoactive Substances.; 2017. https://www.emcdda.europa.eu/
publications/risk-assessments/furanylfentanyl_en. Accessed January 17, 2020.

European Monitoring Centre for Drugs and Drug Addiction. Acryloylfentanyl Report
on the Risk Assessment of N-(1-Phenethylpiperidin-4-Y1)-N-Phenylacrylamide (Acry-
loylfentanyl) in the Framework of the Council Decision on New Psychoactive Sub-
stances Acknowledgements Project Team.; 2017. https://www.emcdda.europa.eu/
publications/risk-assessments/acryloylfentanyl_en. Accessed January 17, 2020.

European Parliament and of the Council. DIRECTIVE (EU) 2017/2103
OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL.

Emerging Trends in Drugs, Addictions, and Health 1 (2021) 100016

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32017L2103
&from=EN. Published 2017. Accessed February 10, 2020.

European Monitoring Centre for Drugs and Drug Addiction. 5F-MDMB-
PINACA Report on the Risk Assessment of Methyl 2-{[1-(5-Fluoropentyl)-
1H-Indazole-3-Carbonyl]Amino}-3,3-Dimethylbutanoate in the Frame-
work of the Council Decision on New Psychoactive Substances.; 2018.
https://www.emcdda.europa.eu/publications/risk-assessments/5f-mdmb-pinaca_en.
Accessed January 17, 2020.

European Monitoring Centre for Drugs and Drug Addiction. CUMYL-
4CN-BINACA Report on the Risk Assessment of 1-(4-Cyanobutyl)-
N-(2-Phenylpropan-2-Y1)-1H-Indazole-3-Carboxamide in the Framework

of the Council Decision on New Psychoactive Substances.; 2018.
https://www.emcdda.europa.eu/publications/risk-assessments/cumyl-4cn-binaca_en.
Accessed January 17, 2020.

European Monitoring Centre for Drugs and Drug Addiction. Report on the Risk
Assessment  of  N-(1-Amino-3-Methyl-1-Oxobutan-2-Y1)-1-(Cyclohexylmethyl)-
1H-Indazole-3-Carboxamide (AB-CHMINACA) in the Framework of the Council
Decision on New Psychoactive Substances | Www.Emcdda.Europa.Eu.; 2018.
http://www.emcdda.europa.eu/publications/risk-assessments/ab-chminaca_en.
Accessed January 17, 2020.

European Monitoring Centre for Drugs and Drug Addiction. ADB-CHMINACA
Report on the Risk Assessment of N-(1-Amino-3,3-Dimethyl-1-Oxobutan-
2-Y1)-1-(Cyclohexylmethyl)-1H-Indazole-3-Carboxamide in the Frame-
work of the Council Decision on New Psychoactive Substances.; 2018.
https://www.emcdda.europa.eu/publications/risk-assessments/adb-chminaca fr.
Accessed January 17, 2020.

European  Monitoring Centre for Drugs and Drug Addiction. Cyclo-
propylfentanyl Report on the Risk Assessment of N-Phenyl-N-[1-
(2-Phenylethyl)Piperidin-4-Y1]Cyclopropanecarboxamide in the Frame-
work of the Council Decision on New Psychoactive Substances.; 2018.
https://www.emcdda.europa.eu/publications/risk-assessments/cyclopropylfentanyl_en.
Accessed January 17, 2020.

European Monitoring Centre for Drugs and Drug Addiction. Methoxy-
acetylfentanyl Report on the Risk Assessment of 2-Methoxy-N-
Phenyl-N-[1-(2-Phenylethyl)Piperidin-4-Y1]Acetamide in the Frame-

work of the Council Decision on New Psychoactive Substances.; 2018.

https://www.emcdda.europa.eu/publications/risk-assessments/methoxyacetylfentanyl_es.

Accessed January 17, 2020.

European Monitoring Centre for Drugs and Drug Addiction. Carfen-
tanil Report on the Risk Assessment of Methyl 1-(2-Phenylethyl)-4-
[Phenyl(Propanoyl)Amino]Piperidine-4-Carboxylate in the Framework

of the Council Decision on New Psychoactive Substances.; 2018.
https://www.emcdda.europa.eu/publications/risk-assessments/carfentanil_en.
Accessed January 17, 2020.

European Monitoring Centre for Drugs and Drug Addiction. THF-F : Report on the Risk
Assessment f N-Phenyl-N-[1-(2-Phenylethyl)Piperidin-4-Yl]Oxolane-2-Carboxamide
in the Framework of the Council Decision on New Psychoactive Substances.;
2018. https://www.emcdda.europa.eu/publications/risk-assessments/thf-f en. Ac-
cessed January 17, 2020.

European  Monitoring Centre for Drugs and Drug Addiction. 4F-IBF
Report on the Risk Assessment of  N-(4-Fluorophenyl)-2-Methyl-
N-[1-(2-Phenylethyl)Piperidin-4-Yl]Propanamide in the Framework
of the Council Decision on New Psychoactive Substances.; 2018.
https://www.emcdda.europa.eu/publications/risk-assessments/4f-ibf en. ~Accessed
January 17, 2020.

European Parliament. REGULATION (EU) 2018/1725 OF
THE EUROPEAN PARLIAMENT AND OF THE COUNCIL.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018R1725.
Published 2018. Accessed July 13, 2020.

European Monitoring Centre for Drugs and Drug Addiction. Statisti-
cal Bulletin 2018 — overdose deaths | www.emcdda.europa.eu.
https://www.emcdda.europa.eu/data/stats2018/drd. Published 2018. Accessed
May 3, 2021.

European Monitoring Centre for Drug and Drug Addiction. Statistical Bulletin 2018
| www.emedda.europa.eu. https://www.emedda.europa.eu/data/stats2018 en. Pub-
lished 2018. Accessed April 15, 2021.

World Health Organization. Critical Review Report: ETIZOLAM Expert Commit-
tee on Drug Dependence Forty-Second Meeting.; 2019. https://www.who.int/
medicines/access/controlled-substances/Final Etizolam.pdf?ua=1. Accessed Novem-
ber 25, 2019.

National Records of Scotland. Drug-related Deaths in Scotland in 2019 | National
Records of Scotland. https://www.nrscotland.gov.uk/statistics-and-data/statis-
tics/statistics-by-theme/vital-events/deaths/drug-related-deaths-in-scotland/2019.
Published 2019. Accessed February 1, 2021.

Eurostat. Causes and occurrence of deaths in the EU. https://ec.europa.eu/
eurostat/web/products-eurostat-news/-/DDN-20190716-1. Published 2019.

European Monitoring Centre for Drugs and Drug Addiction. European Drug Report 2019
| Www.Emedda.Europa.Eu.; 2019. https://www.emcdda.europa.eu/edr2019 en. Ac-
cessed July 13, 2020.

European Monitoring Centre for Drugs and Drug Addiction. Drug-Related
Deaths and Mortality in Europe: Update from the EMCDDA Expert Net-
work | Www.Emcdda.Europa.Eu.; 2019.  https://www.emcdda.europa.eu/
publications/rapid-communications/drug-related-deaths-in-europe-2018_es. Ac-
cessed July 13, 2020.

EMCDDA. New Pyschoactive Substances. http://www.emcdda.europa.eu/topics/nps.
Published 2019.


https://doi.org/10.1007/bf00280074
https://doi.org/10.1056/NEJMoa1807652
https://doi.org/10.1002/dta.319
https://doi.org/10.1016/j.forsciint.2019.02.021
https://doi.org/10.1016/j.forsciint.2015.12.046
https://www.bbc.com/news/uk-scotland-48853004
https://doi.org/10.1016/j.drugpo.2014.10.010
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0057
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0057
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0057
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0057
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0057
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0057
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0057
https://doi.org/10.7417/CT.2019.2170
https://doi.org/10.1016/j.drugpo.2015.04.003
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0060
http://refhub.elsevier.com/S2667-1182(21)00014-3/sbref0060
http://www.nrscotland.gov.uk
https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates
https://doi.org/10.1111/dar.13052
https://doi.org/10.1016/S0140
https://doi.org/10.1007/s00414-008-0230-x
https://doi.org/10.1136/bmj.h2698
https://doi.org/10.1016/S0140-6736(19)32231-7
https://doi.org/10.15585/mmwr.mm6527a2
http://www.npseuronet.eu
https://doi.org/10.3109/15563650.2015.1110590
http://www.emcdda.europa.eu/html.cfm/index107404EN.html
https://eur-lex.europa.eu/eli/reg/2016/679/oj
http://www.thedrugswheel.com/drugwatch/Etizolam_Infosheet_SDF_DrugWatch1_2.pdf
https://www.emcdda.europa.eu/publications/risk-assessments/furanylfentanyl_en
https://www.emcdda.europa.eu/publications/risk-assessments/acryloylfentanyl_en
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32017L2103cefrom=EN
https://www.emcdda.europa.eu/publications/risk-assessments/5f-mdmb-pinaca_en
https://www.emcdda.europa.eu/publications/risk-assessments/cumyl-4cn-binaca_en
http://www.emcdda.europa.eu/publications/risk-assessments/ab-chminaca_en
https://www.emcdda.europa.eu/publications/risk-assessments/adb-chminaca_fr
https://www.emcdda.europa.eu/publications/risk-assessments/cyclopropylfentanyl_en
https://www.emcdda.europa.eu/publications/risk-assessments/methoxyacetylfentanyl_es
https://www.emcdda.europa.eu/publications/risk-assessments/carfentanil_en
https://www.emcdda.europa.eu/publications/risk-assessments/thf-f_en
https://www.emcdda.europa.eu/publications/risk-assessments/4f-ibf_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX\0453A32018R1725
https://www.emcdda.europa.eu/data/stats2018/drd
https://www.emcdda.europa.eu/data/stats2018_en
https://www.who.int/medicines/access/controlled-substances/Final_Etizolam.pdf?ua=1
https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/vital-events/deaths/drug-related-deaths-in-scotland/2019
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20190716-1
https://www.emcdda.europa.eu/edr2019_en
https://www.emcdda.europa.eu/publications/rapid-communications/drug-related-deaths-in-europe-2018_es
http://www.emcdda.europa.eu/topics/nps

H. Ldpez-Pelayo, J. Vicente, A. Gallegos et al.

EMCDDA. Statistical Bulletin 2019 — overdose deaths | www.emcdda.europa.eu.
http://www.emcdda.europa.eu/data/stats2019/drd. Published 2019. Accessed Jan-
uary 14, 2020.

NPS Euronet. NPSeuronet — Identification and assessment of new psychoactive substances:
an European network. http://www.npseuronet.eu/. Published 2020. Accessed Febru-
ary 10, 2020.

European Parliament and of the Council. Regulation (EU) 2017/2101 of the Eu-
ropean Parliament and of the Council of 15 November 2017 amending Regu-
lation (EC) No 1920/2006 as regards information exchange on, and an early
warning system and risk assessment procedure for, new psychoactive substance.
https://eur-lex.europa.eu/eli/reg/2017/2101/0j. Published 2017. Accessed January
21, 2020.

10

Emerging Trends in Drugs, Addictions, and Health 1 (2021) 100016

European Monitoring Centre for Drugs and Drug Addiction. Publications database
| www.emcdda.europa.eu. https://www.emcdda.europa.eu/publications-database?f
%5B0 %5D=field_series_type %253Aname %3ARisk assessments. Published 2021. Ac-
cessed April 15, 2021.

Vallersnes, OM, Dines, AM, Wood, DM, et al., 2016. Psychosis associated with
acute recreational drug toxicity: A European case series. BMC Psychiatry 16 (1).
do0i:10.1186/512888-016-1002-7.

Walker, ER, Pratt, LA, Schoenborn, CA, Druss, BG., 2017. Excess mortality among
people who report lifetime use of illegal drugs in the United States: a 20-year
follow-up of a nationally representative survey. Drug Alcohol Depend. 171, 31-38.
doi:10.1016/j.drugalcdep.2016.11.026.

Wolfe, CE, Wood, DM, Dines, A, et al., 2019. Seizures as a complication of recreational
drug use: analysis of the Euro-DEN Plus data-set. Neurotoxicology 73, 183-187.
doi:10.1016/j.neuro.2019.04.003.


http://www.emcdda.europa.eu/data/stats2019/drd
http://www.npseuronet.eu/
https://eur-lex.europa.eu/eli/reg/2017/2101/oj
https://doi.org/10.1186/s12888-016-1002-7
https://doi.org/10.1016/j.drugalcdep.2016.11.026
https://doi.org/10.1016/j.neuro.2019.04.003

	Mortality involving New Psychoactive Substances across Europe, 2016-2017
	1 Background
	2 Methods
	2.1 Sources of information (supplementary material 1)
	2.2 Definition of drug-related deaths (DRD)
	2.3 Definition of NPS
	2.4 Countries
	2.5 Analyses
	2.6 Ethical issues

	3 Results
	3.1 Year 2016
	3.2 Year 2017
	3.3 Changes from 2016 to 2017
	3.4 Additional information from Risk Assessments undertaken by the EU Early Warning System (United Nations 2020)

	4 Discussion
	4.1 Limitations and strengths

	5 Conclusions
	Funding Source
	Author Contribution
	Declaration of Competing Interest
	Acknowledgments
	Supplementary materials
	References


