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ABSTRACT

Introduction: Novel psychoactive substances (NPS) have been increasingly reported in the last
15-20years. We aimed to describe presentations to the emergency department (ED) with acute recre-
ational drug toxicity involving NPS.

Methods: Data were extracted from the European Drug Emergencies Network (Euro-DEN) Plus data-
base for all presentations to ED (36 EDs in 24 European countries) with acute toxicity between January
2014 and December 2019. Patient demographics, agents involved, and clinical outcomes were
described and the subgroup of presentations involving NPS was compared with the rest of the cohort.
Results: Out of 43,633 Euro-DEN Plus presentations, 3304 (7.6%) involved at least one NPS. Agents
were identified mainly based on self-report or clinical presentation, with analytical confirmation being
performed only in 17.9% of NPS presentations. The proportion of NPS presentations varied by centre
(0-48.8%). For centres where data were available for all 6 years, NPS-related presentations peaked in
2015 (11.9%). In 2014, 78.4% of NPS agents reported were cathinones, while only 3.4% were synthetic
cannabinoids (SCs); conversely, in 2019 only 11.6% of NPS agents reported were cathinones, while
72.2% were SCs. NPS-related presentations involved younger patients (median 30 (23-37) vs. 32
(25-40) years, p <0.001) and more males (84.8 vs. 75.8%, p < 0.001) compared with the rest of the
cohort. Patients presenting to ED after using NPS were more likely to self-discharge (22.8 vs. 15.1%),
less likely to be admitted to critical care (3.6 vs. 6.1%) but had a longer length of stay in hospital
(median 5.1 (2.7-18.7) vs. 4.7 (2.5-9.2) h, p < 0.001). Death occurred in 0.5% of all presentations involv-
ing NPS and in 0.4% of non-NPS presentations.

Conclusions: This large multicentre series of NPS presentations to European EDs showed marked geo-
graphical variation and changes over time in the proportion of presentations to ED involving NPS, as
well as the proportion of NPS subgroups.
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Introduction

Use of recreational drugs is common: in 2020, approximately
96 million or 29% of adults in Europe (aged 15-64) are esti-
mated to have used illicit drugs at least once in their life-
time. Additionally, an estimated 20 million young adults
(aged 15-34) have used drugs in the last year (17%), with

about twice as many males (21%) as females (12%) reporting
doing so [1].

Novel psychoactive substances (NPS) have been increas-
ingly reported in the last 15-20years [1]. They are designed
to mimic traditional drugs of misuse, but their chemical
structure is modified to avoid existing drug laws. An
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increasing number of European countries, however, have
now changed their legislation to control generic groups of
NPS [2-4]. They are usually categorised based either on their
chemical structure or their psychoactive effects. An increas-
ing number of countries have been reporting NPS seizures
and concerns have been growing over the harm caused by
their use [5].

Over 800 different NPS have emerged worldwide in the
last two decades and there are 40-50 new NPS - previously
undetected on the European market - reported every year
to the Early Warning System (EWS) of the European
Monitoring Centre for Drugs and Drug Addiction (EMCDDA).
In addition to these new NPS, around 400 previously
reported NPS are detected in Europe each year [1]. Because
of the rapid emergence of a large number of different com-
pounds, reliable data to guide management of patients pre-
senting with toxicity due to these substances are limited [6].
The pattern of acute toxicity seen with NPS use varies from
mild self-limiting features to more severe effects including
extreme agitation, seizures, cardiotoxicity, and death [7,8].
The lack of data and the potential for severe toxicity from
NPS have led to a significant burden on emergency depart-
ments (EDs), with healthcare professionals reporting that
they are less confident in managing acute toxicity associated
with NPS compared with classical recreational drug tox-
icity [9].

As individuals experiencing acute toxicity following drug
use often present to EDs, these visits provide key epidemio-
logical data on harm in complement to information gathered
via other means [1]. Evaluation of healthcare resource utilisa-
tion related to acute drug toxicity generally relies on coded
hospital admission data which can significantly underesti-
mate numbers [10,11]. In addition, systematic collection of
data on ED presentations of drug-related toxicity in Europe is
scarce [12]. To address this important public health gap, the
European Drug Emergencies Network (Euro-DEN) was formed
in 2013 [13,14] aiming to provide a snapshot of the epidemi-
ology of ED presentations related to acute recreational drug
toxicity by gathering systematic and structured surveillance
data in sentinel centres with toxicological expertise across
Europe. The initial Euro-DEN has expanded after the first year
to the Euro-DEN Plus project to incorporate more sentinel
centres across more European and neighbouring countries.

The main objective of this study was to describe NPS-
related presentations to EDs participating in the Euro-DEN
Plus project over 6years, in terms of demographics as well
as variations over time and geographical locations. Second,
patient demographics and clinical outcomes were compared
between presentations involving an NPS and the rest of
the cohort.

Materials and methods
Euro-DEN plus project and database

Euro-DEN was created in 2013 and was initially funded by a
grant from the European Commission (JUST/2012/DPIP/AG/
3591). Since 2014 the network has expanded to form the
Euro-DEN Plus project. The case definition for an ED
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presentation to be included is: i) the patient and/or accom-
panying person reports the recreational use of psychoactive
drug(s) related to the patient presentation to ED; and/or ii)
the attending physician records that the presentation is con-
sistent with use of such drug(s); and/or iii) such drug(s) are
confirmed via analytical testing [14]. In accordance with
usual clinical practice, toxicological analyses were not rou-
tinely performed as management was based primarily on
clinical features of toxicity and the drugs reported or sus-
pected [15]. Presentations associated with prescription or
over-the-counter medication were included if these drugs
were used for recreational purposes but not if the presenta-
tion was related to an adverse effect or deliberate/accidental
self-poisoning of a prescribed or over-the-counter medica-
tion. Presentations were also excluded if they were related to
lone ethanol toxicity, not directly related to acute recre-
ational drug toxicity (e.g., trauma, infection, and withdrawal),
or associated with self-harm. A standardised minimum data-
set of key demographic, clinical and outcome variables was
purposely designed and collected for all consecutive presen-
tations with acute recreational drug toxicity to participating
EDs [13]. Data were handled in compliance with relevant
national legislation and local ethical approval.

Overall, presentations were included from 36 centres over
24 countries during the study period (data availability
detailed in Table S1).

Study design

All presentations in the Euro-DEN Plus database between 1
January 2014 and 31 December 2019 (72 months) were
included. The following variables were extracted from the
database for each presentation: (i) demographic data (date
of presentation, age, and sex); (i) drugs reported including
co-ingestion of ethanol; (iii) presence/absence of cardiac
arrest on presentation; and (iv) outcome data (disposition
from ED, length of hospital stay, and death within hospital
stay). Overall frequency of NPS-related presentations and
their geographical distribution were defined. Focusing on
centres reporting cases for all 6years, annual trends of NPS-
related presentations were evaluated. Patient demographics
of the whole cohort were analysed. When two or more
agents were identified in a single presentation, either by self-
report or by analytical confirmation, all agents were consid-
ered in their respective groups. NPS were further classified
into subgroups according to the European Database on New
Drugs (EDND) from the EMCDDA [16]. Patient demographics
and outcomes were compared between presentations involv-
ing NPS and the rest of the series. The whole cohort was
chosen as comparator group because a wide range of
pharmacological mechanisms are involved in NPS toxicity
and drug classification is arbitrary.

Statistical analysis

Categorical variables were summarised as frequency (per-
centage) and continuous variables as median (interquartile
range, and IQR), except as stated otherwise. To compare NPS
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presentations and non-NPS presentations, a Mann-Whitney
U test was used to for continuous variables while a chi-
squared test was used for categorical variables. Where the
categorical variable had more than 2 possible values, post-
hoc pairwise comparisons were performed using multiple z-
tests of two proportions with a Bonferroni correction. The
level of significance for all statistical tests was set at p < 0.05.
Statistical analysis was performed using SPSS Statistics ver-
sion 25 (IBM Corp., Armonk, NY).

Results

Between 1 January 2014 and 31 December 2019, there were
43,633 presentations with acute recreational drug toxicity to
Euro-DEN Plus centres. NPS use was reported in 3304 (7.6%)
presentations, including 70 (0.2%) presentations where mul-
tiple NPS were reported. In total, 65,003 agents were
reported including 3384 (5.2%) NPS. NPS were the third most
common group reported after established illicit drugs
(45,517, 70.0%) and prescription only medications (13,443,
20.7%). The most common NPS subgroups reported were
synthetic cannabinoids (SCs) (1520, 44.9%), followed by cathi-
nones (1133, 33.5%). Mephedrone represented 66.5% (754)
of the cathinones reported. Analytical testing was used in
593 (17.9%) of presentations involving an NPS and in 10,076
(25.0%) of presentations not involving an NPS.

Demographics

NPS-related presentations involved younger patients (30
(23-37) vs. 32 (25-40) years, p <0.001) and a larger propor-
tion of males (84.8 vs. 75.8%, p <0.001) than presentations
not involving NPS (Figure 1).

Trends over time

For the 14Euro-Den Plus centres reporting data for all
6years, the proportion of presentations involving an NPS
peaked in 2015 (593, 11.9%) and thereafter fell to around 6%
in 2017-2019 (Figure 2). Looking at the same subset of

<11

11-15 29 (15.3%)

centres, there was a significant change in NPS subgroups
over the 6-year period (Figure 3(A)): in 2014, 371 (78.4%) of
the 473 NPS agents reported were cathinones, while only 16
(3.4%) were SCs; conversely, in 2019 only 41 (11.6%) of the
352 NPS agents reported were cathinones, while 254 (72.2%)
were SCs. This pattern of increase in SCs over time was sig-
nificantly influenced by the centre reporting the most NPS
presentations (STH, London, UK), with the remaining centres
reporting a more modest increase in the proportion of SCs
from 4.0% (11) to 33.1% (43) (Figure 3(B)). Among sentinel
centres reporting cases for all 6years, the median (IQR) age
of patients reporting NPS use was 29 (24-34) years in 2014,
28 (22-35) years in 2015, 32 (25-38) years in 2016, 32
(26.3-40) years in 2017, 34 (26.8-42) years in 2018, and 34
(27-43) years in 2019.

Geographic distribution

There was significant geographical variation in total number
of presentations to ED for acute recreational drug toxicity
reported, in the proportion of presentations involving an NPS
(Figure 4(A)), and in the proportions of NPS subgroups
reported (Figure 4(B)). The five hospitals in London (United
Kingdom), Oslo (Norway), and Amsterdam (Netherlands)
accounted for 52.2% (22,782) of all presentations to ED for
acute recreational drug toxicity. Four centres reported no pre-
sentations involving an NPS, 20 centres reported less than 5%
of their presentations involving an NPS, 6 centres reported
more than 20% of their presentations involving an NPS, and
Gdansk (Poland) reported 48.8% (418) of presentations involv-
ing an NPS (Figure 4(A)). Amongst centres reporting more
than 100 NPS agents over the study period, Dublin (172,
83.9%) and London KCH (142, 56.8%) reported the most cathi-
none agents, while Msida (366, 96.1%) and London STH (791,
60.2%) reported the most SC agents (Figure 4(B)).

Co-use of substances

Other agents (excluding ethanol) were co-used in 40% (1319)
of presentations involving an NPS, and the patterns differ
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Figure 1. Demographics of patients presenting to ED for acute drug toxicity. Histogram labels contain absolute number of ED presentations involving at least one
NPS (percentage of all drug-related ED presentations). All centres reporting data were included. NR: not recorded; NPS: novel psychoactive substance; ED: emer-

gency department.



7000

6000 4

5000

CLINICAL TOXICOLOGY 1321

oNo NPS
m=1 NPS

4000 -

3000 -

2000 4

Number of ED presentations

1000

459 (9.0%) 593 (11.9%) 456 (10.0%)

2014

2015 2016

332 (6.2%)
2017

358 (5.8%)
2018

346 (5.7%)

2019
ear

Figure 2. Number of presentations to ED for acute drug toxicity by year. Histogram labels contain absolute number of ED presentations involving at least one NPS
(percentage of all drug-related ED presentations). Only centres reporting data for all 6years were included. NPS: novel psychoactive substance; ED: emer-

gency department.

between NPS subgroups (Figure 5). Amongst 2388 presenta-
tions involving an NPS where information was recorded,
1126 (47.2%) reported ethanol use. GHB was co-used more
frequently with cathinones than with SCs (400, 359 vs. 11,
0.7%), so was methamphetamine (176, 15.8 vs. 11, 0.7%).
Cocaine was associated with 9.1% (101) of cathinone cases
and 8.8% (134) of SC cases. Cannabis was reported in only
7.5% (114) of presentations involving SCs.

Clinical outcomes

As shown in Table 1, patients presenting to ED after using
NPS were more likely to self-discharge (22.8 vs. 15.1%) and
to be admitted to a general ward (18.9 vs. 12.5%), but less
likely to be admitted to critical care (3.6 vs. 6.1%). The length
of hospital stay, defined as the time from ED presentation to
discharge from hospital, is represented for both groups in
Figure 6. 66% of presentations involving an NPS were dis-
charged within 12h, 79% within 24 h, and 90% within 48 h.
Comparatively, 80% of presentations not involving an NPS
were discharged within 12h, 90% within 24h, and 95%
within 48 h. Presentations involving an NPS had a slightly
longer length of stay (5.1 (2.7-18.7) hours) than those not
involving an NPS (4.7 (2.5-9.2) h, p < 0.001).

There were 15 deaths following presentations to ED
reporting an NPS and before discharge from hospital (0.5%
of all NPS presentations). Of those, 11 patients presented to
ED in cardiac arrest. Six patients died in ED, one patient died
within 72 h of presentation, and 8 died 72h or more after hos-
pital presentation. Mephedrone or methedrone was reported in
7 (46.7%) of these deaths while SCs were involved in 4 (26.7%).
Notably, non-NPS agents were co-used in 11 (73.3%) deaths.
Most of the deaths (13, 86.7%) were in males, and the median
age at death was 34 (24.5-42.5) years.

Discussion

In this large multicentre, multinational series of consecutive
presentations to European EDs related to acute toxicity fol-
lowing NPS use over the six-year period 2014-2019: i) the
proportion of NPS presentations varied by centre and peaked

in 2015; ii) there were proportionally more SCs and less cath-
inones reported over time; iii) patients presenting to ED after
using NPS were less likely to be admitted to critical care but
had a longer length of stay in hospital. This large series con-
tributes important knowledge on the harms associated with
NPS use in Europe. A few other national studies aim to over-
come the limitations of self-report by pairing clinical data
during ED presentations with analytical confirmation of bio-
logical samples [17-23]. In the series from the STRIDA project
[20] (74% involving men), NPS cases peaked in 2014 before
decreasing, and stimulants (mainly cathinones) as well as SCs
each made up around 20% of NPS cases. Multiple other sour-
ces of data must however be considered to fully understand
and monitor the use of these emerging drugs of concerns.

Institutions at the international level such as the Early
Warning Advisory of the United Nations Office on Drugs and
Crime (UNODC) [24] and the EWS of the EMCDDA [1] have
adapted to rapidly detect, assess, and respond to health and
social threats caused by NPS. Although availability remains
high, the global quantities of synthetic NPS seized have been
decreasing since 2012 [24]. In Europe, quantities of NPS seized
have stabilised or slowly declined since 2015, depending on
the region [1]. The rate at which NPS emerge has also
decreased. This decrease in availability is likely a result of the
introduction of new legislation in countries representing major
NPS markets [25,26] as well as countries responsible for NPS
production. Concomitantly, our data show a decrease in NPS-
related presentations to European EDs since 2015, both as
absolute numbers and as proportions of all drug-related presen-
tations (Figure 2). The almost year-by-year increase of the
median age of NPS-related presentations in our data may repre-
sent a cohort of aging NPS users without recruitment of
younger users.

Seizures of NPS are dominated by SCs and cathinones
[1,24], which together accounted for 77% of all NPS seizures
reported in 2018 in Europe [1]. SCs represent the largest
group of substances reported to the EWS: of the over 620
NPS monitored, 24% are SCs [1]. Previous data from Euro-
DEN Plus has shown that the most prevalent subgroups of
NPS used have been cathinone derivatives, with mephedrone
and methedrone being the most common [27]. A trend pre-
viously reported in a single UK centre (i.e., decrease in
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cathinone presentations and increase in SC presentations) from an increase in use of SCs among the socially marginal-
[26] is corroborated in this study, with data heavily influ- ised, such as the prison and homeless subpopulations
enced by the same centre (Figure 3). This trend may result [28-31] which may be impacted differently by legislation
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Figure 4. A: Number of presentations to ED for acute drug toxicity by centre. Histogram labels contain absolute number of ED presentations involving at least one
NPS (percentage of all drug-related ED presentations). All centres reporting data were included and are labelled as country-city (centre). NPS: novel psychoactive
substance; ED: emergency department; OUH: Oslo University Hospital; OAEOC: Oslo Accident and Emergency Outpatient Clinic; KCH: King’s College Hospital; STH: St
Thomas' Hospital. B: Number of NPS agents leading to ED presentations for acute drug toxicity reported by centre. Histogram labels contain the percentage of all
NPS agents leading to ED presentations for acute drug toxicity reported by centre representing a specific subgroup (0) for “other NPS”, (C) for “cathinone” and (S)
for “SC". All centres reporting data were included and are labelled as country-city (centre). NPS: novel psychoactive substance; SC: synthetic cannabinoids; ED:
emergency department; OUH: Oslo University Hospital; OAEOC: Oslo Accident and Emergency Outpatient Clinic; KCH: King's College Hospital; STH: St

Thomas' Hospital.

[32]. More than 22 European countries have reported NPS
use in prisons, with SCs representing the main chal-
lenge [33].

In the UK, there has been a decrease in poison centre
enquiries regarding NPS since 2014-2015. SCs have remained
the commonest NPS subgroup triggering enquiries [34]. NPS
use has also been linked to fatal cases and post-mortem toxi-
cological analyses provide key information on harm [35,36].

In 2019, NPS were involved in 2.1 deaths per million people
in the UK, with SCs implicated in 45%. In our series, we
report 0.45% of in-hospital deaths following presentation to
ED related to NPS use (Table 1), with SCs implicated in 27%.
Importantly, hospital and mortality data do not capture epi-
sodes of drug use resulting in little or no toxicity. In a US
hospital survey, for example, 53% of individuals had used
SCs in the last year but none admitted to seeking medical
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Figure 5. Other agents most commonly reported in presentations to ED for acute drug toxicity involving at least one NPS. Histogram labels contain the percentage
of presentations leading to ED presentations for acute NPS toxicity involving agents of each class. All centres reporting data were included. NPS: novel psychoactive
substance; SC: synthetic cannabinoids; ED: emergency department. Agents were grouped as follows: ketamine (ketamine and esketamine); amphetamine (amphet-
amine); benzodiazepine (alprazolam, clonazepam, diazepam, etizolam, flurazepam, nitrazepam, oxazepam, and unknown benzodiazepine); MD*A (methylenedioxy-
methamphetamine, methylenedioxyamphetamine, and methylenedioxyethylamphetamine); heroin (heroin); opioid (buprenorphine, codeine, fentanyl,
levomethadone, methadone, morphine, oxycodone, tramadol, unknown opioid); methamphetamine (methamphetamine); cannabis (cannabis and cannabidiol);
cocaine (cocaine and crack cocaine); GHB (gamma-hydroxybutyric acid and gamma-butyrolactone); ethanol (ethanol). Note: co-ingestion of ethanol was not

reported for 27.7% of all presentations involving at least one NPS.

Table 1. Patient outcomes.
Non-NPS presentations NPS presentations n p Value
In cardiac arrest on arrival to ED? 43,161 0.736
Yes 188 (0.5%) 13 (0.4%)
No 39,919 (99%) 3041 (92%)
Discharge from ED 43,358 <0.001
Discharge — Medical* 24,516 (60.8%) 1584 (47.9%)
Discharge — Self* 6090 (15.1%) 753 (22.8%)
Admission - Critical Care* 2448 (6.1%) 120 (3.6%)
Admission — Psychiatry™* 1896 (4.7%) 214 (6.5%)
Admission — Other* 5043 (12.5%) 623 (18.9%)
Death 5 (0.2%) 6 (0.2%)
Length of stay (hours) 465 (2.5-9.2) 5.12 (2.7-18.7) 43,591 <0.001
In-hospital death? 43,633 0.552

Yes 156 (0.4%)
No 40,173 (99.6%)

15 (0.5%)
3289 (99.6%)

*Denotes significantly different pairwise comparisons percentage values are shown relative to the total number of available values n,

which excludes missing data.

attention after taking these substances [37]. In the UK in
2019-2020, NPS use was reported by 0.8% of all individuals
in treatment at drug and alcohol services and by 1% of new
individuals entering treatment, with predominantly cannabin-
oid NPS representing about half of these cases [31]. The
number of adults in treatment citing NPS use has been sta-
ble since 2016-2017, but citations of mephedrone have
decreased since a peak in 2014-2015.

Only a few self-reporting surveys have been carried out to
establish prevalence of NPS use in the community [38]. Most
studies reported that 3% or less of the general adult popula-
tion reported recent (typically defined as within the last
12months) NPS use. Prevalence data for England and Wales
show a clear decline in the use of NPS from 0.9% (age
16-59years) and 2.8% (age 16-24years) in 2014-2015 to

0.3% (age 16-59years) and 1.3% (age 16-24years) in
2018-2019 [39]. In contrast, certain surveys focused on spe-
cific sentinel groups. In 2019, the European School Survey
Project on Alcohol and Other Drugs (ESPAD), which probed
students in Europe aged 15-16years over 35 countries,
reported an average 3.4% of students having used NPS in
their lifetime (3.1% for SCs and 1.1% for cathinones) vs. 2.5%
in the last 12months [40]. The Global Drug Survey [41]
includes data from drug users in more than 25 countries
(more than half of the sample being under 25years old and
going clubbing more than 4 times in a year). In this sample,
3.2% of responders reported seeking emergency medical
care in the last 12 months following the use of SCs, and 2.8%
following the use of “novel drugs” [42]. In a study screening
for classic recreational drugs and NPS and their metabolites
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Figure 6. Length of hospital stays for presentations. Length of hospital stay is defined as the time from presentation to the emergency department to discharge
from the hospital. In-hospital deaths were censored. All centres reporting data were included. NPS denotes novel psychoactive substance.

in urine of former heroin addicts under methadone mainten-
ance therapy, the authors detected cathinones and SCs in
4.4 and 1.3% of samples analysed, respectively [43].

As drug users in the community may not however have
accurate information on the exact substances they are con-
suming, complementary analytical methods can provide esti-
mates of prevalence and geographical variation. These can
target the general population through wastewater analysis
[44] or high-risk groups through syringe analysis [45]; and ED
data can be complimented with analytical confirmation as
has been performed in the IONA (United Kingdom) [17-19]
and STRIDA (Sweden) [20,21] projects.

Limitations

It is important to consider that the choice of which agents
to include under the NPS classification is arbitrary and varies
significantly in the literature (e.g., inclusion of novel benzo-
diazepines, novel opioids, hallucinogens, GHB, ketamine, etc.)
[7]. Meaningful comparisons across studies and institutions
are thus challenging. Additionally, according to the United
Nations definition [24], NPS are defined as substances of
abuse that are not under control by international legislation.
This definition therefore changes as new legislation is intro-
duced and trends over time are difficult to interpret. In our
study, agents were classified according to the EDND from
the EMCDDA in order to standardise definitions across
centres and over time.

Case identification was handled by each centre independ-
ently which may have resulted in different strategies and
potentially different proportions of ED presentations related
to acute drug toxicity captured.

Although our series is large, each country is represented
by 1-3 centres only. These centres voluntarily contribute
data to the Euro-DEN Plus network and are primarily located

in large cities with different capacities and catchment areas
[46] which may therefore not represent the whole spectrum
of European EDs. Indeed, while the two Spanish centres in
the Euro-DEN Plus registry reported NPS in 1.6 and 2.0% of
all drug-related ED presentations, this percentage was 0.3%
in a registry of 11 Spanish EDs [47]. These factors, along with
city and country, likely contributed to the differences
observed in the geographical distribution of NPS presenta-
tions. Furthermore, the 4 centres reporting the highest num-
ber of presentations represent more than half of
presentations across all 36 centres in our series (Figure 4(A)),
thereby limiting generalisability of results.

Agents are identified based on patient’s and witness’ self-
report or clinical presentation, with analytical confirmation
being performed in a minority of presentations. In our data-
base, although there was generally a high degree of agree-
ment between self-reported drugs and analytical toxicology
results for commonly used illicit drugs (e.g., heroin and
cocaine), NPS were reported more frequently in centres
where mass spectrometry was available than in centres that
performing immunoassays only [48]. Another study from 2
Norwegian centres participating in Euro-DEN Plus reported
that NPS were found in 8% of screened cases, though they
were suspected in none [49]. It is therefore likely that the
prevalence of NPS is clinically underestimated in our study.
Moreover, even in cases where patients self-report a specific
agent, drug names can be misinterpreted (e.g., Mephedrone
and Methedrone), and the chemical composition of products
obtained may not be as advertised [50-53].

Finally, data was entered into the database prospectively
by each centre based on information available in patients’
clinical records, which resulted in a proportion of missing
data for certain variables (as seen in Figure 1 and Table 1).
Presentations with missing data were not deleted in a list-
wise fashion to avoid introducing bias.
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Conclusions

This large multicentre and multinational series of presenta-
tions to EDs following acute NPS toxicity showed significant
variation over centres and over time, with a peak in presen-
tations in 2015 and proportionally more SCs and less cathi-
nones reported over time. Patients presenting with NPS
toxicity are predominantly male and young, although median
age seemed to increase over time. The data presented here
are important to understand harms related to NPS use and
healthcare resource utilisation. Triangulation of this data with
complementary sources, such as drug seizures, poison centre
enquiries, self-report surveys, and drug-related deaths will
enable a greater understanding of the public health implica-
tions of NPS use in Europe.
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