
Original article | Published 25 October 2010, doi:10.4414/smw.2010.13115

Cite this as: Swiss Med Wkly. 2010;140:w13115

Retrospective analysis of stimulant abuse cases
reported to the Swiss Toxicological Information
Centre during 1997–2009

Marcel Bruggissera, Alessandro Ceschib, Michael Bodmera,c, Martin F. Wilksd, Hugo Kupferschmidtb, Matthias E. Liechtia

a Division of Clinical Pharmacology & Toxicology and Department of Biomedicine, University Hospital and University of Basel, Switzerland
b Swiss Toxicological Information Centre, Zurich, Switzerland
c Rocky Mountain Poison and Drug Center, Denver Health, Denver, CO, USA
d Swiss Centre for Applied Human Toxicology, University of Basel, Switzerland

Correspondence:

PD Dr. med. Matthias E. Liechti MAS

University Hospital Basel

Hebelstrasse 2

CH-4031 Basel

mliechti@uhbs.ch

Dr. med. Hugo Kupferschmid

Swiss Toxicological Information Centre

Freiestrasse 16

CH-8028 Zurich

hkupferschmidt@toxi.ch

Summary

STUDY AIM: To describe characteristics of stimulant ab-
use and toxicity.

METHOD: We conducted a retrospective analysis of
cases of exposure to cocaine, amphetamines (amphetam-
ine, methamphetamine, and
3,4-methylenedioxymethamphetamine [MDMA]) and
methylphenidate reported to the Swiss Toxicological In-
formation Centre between 1997 and 2009.

RESULTS: There were 667 reports for cocaine, 147 for
amphetamine, 41 for methamphetamine, 433 for MDMA,
and 122 for methylphenidate. Detailed outcome data were
available in 546 (39%) of all reported cases. Exposure to
amphetamine or MDMA commonly resulted in mild to
moderate toxicity, but severe toxicity was seen in approx-
imately 15% of reported cocaine and MDMA exposures
with a known medical outcome. Frequently observed clin-
ical signs and symptoms included tachycardia, arterial hy-
pertension, nausea, agitation, and panic. Amphetamine and
MDMA exposures were seen in a younger population and
were mainly reported at weekends, while cocaine users
were older and exposures occurred proportionally more
frequently on weekdays. Parenteral drug use and co-use of
heroin was more frequent in cocaine users than in those us-
ing other stimulants. There has been an increase in reports
of non-medical use of methylphenidate in recent years, in-

dicating a need for further studies of abuse of prescription
stimulants.

CONCLUSION: Stimulant abuse is associated with
major toxicity in approximately 15% of reported cases with
a known medical outcome. Amphetamine and MDMA
users differed from cocaine users in terms of user charac-
teristics, time of use and medical complications. Non-med-
ical use of prescription stimulants such as methylphenidate
needs attention.

Key words: stimulant; drug of abuse; cocaine;
amphetamine; MDMA; ecstasy; methamphetamine;
methylphenidate; overdose; intoxication

Introduction

Recreational drug use, i.e. the use of psychoactive drugs
other than for approved medical purposes, is a major public
health problem in many countries [1–7]. Although cannabis
is by far the most widely used illicit drug of abuse, the
psychostimulants cocaine, amphetamines (including
3,4-methylenedioxymethamphetamine [MDMA, ecstasy]
and related designer drugs) have a use prevalence of 2–5%
in 17–18 year olds [8]. In 2007, an estimated 4.4% of the
adolescent and young adult (15–39-year-old) population in
Switzerland reported having used cocaine at least once [9].
The respective prevalences of use were 1% for amphetam-
ine and 1.8% for MDMA in 2007 [9]. In recent years the
unlicensed non-medical use of prescription psychostimu-
lants such as methylphenidate for recreational purposes or
as cognitive enhancers has also become a focus of concern.
There is a perception of widespread misuse, particularly
in the student population [1, 2, 10]. Among US college
students, lifetime prevalence of non-medical prescription
stimulant use (mainly methylphenidate and dextroamphet-
amine) was reported to be 6.9%, and non-prescribed use
of stimulant medications is associated with consumption of
recreational drugs [1]. No data on the prevalence of non-
medical prescription stimulant use is available for Switzer-
land.
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While recreational psychostimulant use is prevalent in
Switzerland [9, 11], there are no data describing toxicity
related to abuse of prescription stimulants in that country,
and only one study has analysed acute medical problems
with ecstasy [12]. In addition, only a few studies have de-
scribed common amphetamine- and cocaine-related medic-
al problems in other countries [13–17]. We therefore ana-
lysed stimulant drug exposure cases reported to the Swiss
Toxicological Information Centre (STIC) between January
1997 and December 2009. The aim of the study was to
describe case characteristics including toxicity related to
stimulant exposure, frequency of reports to the STIC and
temporal trends.

Methods

The study was approved by the Ethics Committee of the
Canton of Zurich, Switzerland (Nr. 2010-0015/0). The
STIC provides 24-hour nationwide free medical advice in
cases of poisoning to health professionals and members
of the general public. The STIC records demographic and
clinical information on exposure cases at the time of the
initial phone call, using an in-house computer-based and
structured data-recording system (TOXI) [18, 19]. For re-
ports by health professionals, the STIC also collects written
clinical data (signs and symptoms at presentation, final
diagnosis, laboratory results, treatment, outcome) using a
questionnaire (follow-up) which is sent to the physician
who treated the patient. A physician trained in toxicology
then enters this follow-up data into the TOXI database to
complement the case files. Severity of poisoning is as-
sessed using the Poison Severity Score (PSS) developed
by the European Association of Poison Centres and Clinic-
al Toxicologists (EAPCCT), the International Programme
on Chemical Safety, and the European Commission [20].
Medical outcome is classified as death, severe toxicity,
moderate toxicity, minor toxicity or no effect.

Study design and case definition
We conducted a retrospective review of exposure/abuse
cases with psychostimulants including cocaine, amphet-
amines (amphetamine, methamphetamine, MDMA), and
methylphenidate reported to the STIC from January 1997
to December 2009. Abuse of methylphenidate was defined
as intake without prescription, use of a dose higher than the
one prescribed, or non-oral administration. Cases were in-
cluded in the final analysis only if the physician in charge
provided the STIC with clinical information on the follow-
up questionnaire. Clinical information had to be suffi-
ciently detailed to allow meaningful characterisation of
the case (heart rate, blood pressure, Glasgow Coma Scale
Scores, and main symptoms). Additional clinical inform-
ation (discharge letter, outcome, ECG findings, laboratory
values) was often also available to describe exposure cases
in the study (tables 1 and 2). For all cases the information in
the TOXI database was verified using the archived origin-
al follow-up questionnaire and supplemented with inform-
ation from discharge letters when available. Cases were
included if exposure was confirmed by a positive drug
screening test in either blood or urine. Cases where labor-
atory confirmation of exposure was missing were also in-

cluded if the exposure was considered “likely”, i.e. related
in time to symptoms and signs of stimulant exposure (e.g.
sympathomimetic or serotonergic toxicity, and hy-
ponatraemia in the case of MDMA exposure) and in the ab-
sence of medical conditions or drug intake that might al-
ternatively have explained the reported findings. In cases
of co-ingestants, cases were included if either stimulant ex-
posure was confirmed by a positive drug screening test or
the stimulant was considered the main responsible agent
for the clinical findings. Cases related to ingestion of stim-
ulants with suicidal intention or related to a criminal con-
text (i.e. body packer or body stuffer) were excluded.

Statistical analyses
Statistical analyses were performed with NCSS [21]. To
assess potential differences in patient characteristics and
medical problems between the amphetamine, MDMA, and
cocaine groups we used χ2 analyses for all categorical out-
comes. Logistic regression analyses were used to assess
effects of age, gender, co-use (monointoxication vs. addi-
tional substances), and route of drug administration (oral
vs. non-oral) on severity of poisoning (severe/fatal vs. non-
severe). Wald probability levels, adjusted odds ratios (ORs)
and 95% confidence intervals (CIs) are reported. The signi-
ficance level was set at p <0.05. The group size for methyl-
phenidate was too small to allow for meaningful statistical
comparisons with the other groups.

Results

Number of reported cases and trends over time
There were 433 reports of MDMA abuse, 147 reports of
amphetamine abuse, 41 reports of methamphetamine ab-
use, 667 reports of cocaine abuse, and 122 reports of
methylphenidate abuse in 1997–2009. Detailed outcome
data was available in 546 (39%) of all reported cases. Char-
acteristics of cases with a known medical outcome are
presented in table 1. The total number of reported cases
per year for all stimulants was relatively stable over time,
however, the relative proportion of individual substances
changed: whereas reports for cocaine and MDMA de-
creased from a peak in 2001–2003, reports for methylphen-
idate increased starting in 2004 (fig. 1). The number of

Figure 1

Annual numbers of exposures to stimulants reported to the Swiss
Toxicological Information Centre from 1997 to 2009.
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reported methylphenidate cases exceeded the number of re-
ports related to MDMA abuse in 2009 and was second only
to reports on cocaine (fig. 1).

Stimulant user characteristics and patterns of
stimulant use
Patient characteristics and use patterns are shown in table
1. The number of cases of abuse of methamphetamine (n
= 12) and of MDMA-like amphetamine derivatives (CT4
and CT7, n = 6) was very small, and therefore user char-
acteristics for the different amphetamines are only shown
for MDMA and amphetamine. MDMA and amphetamine
users were significantly younger than cocaine users. Most
users of MDMA and amphetamines were aged below 26
years with a similar proportion of males and females,
whereas most cocaine users were aged over 25 and typic-
ally male. MDMA and amphetamine exposure usually oc-
curred at weekends. In contrast, cocaine exposures were re-
ported relatively more frequently during the week. MDMA
and amphetamines were chiefly ingested orally, whereas
nasal or intravenous administration was more commonly

reported with cocaine use. Methylphenidate exposures also
included nasal and intravenous administration in a substan-
tial proportion of cases. Fifteen of the 38 methylphenidate
abusers (40%) reportedly used methylphenidate as a pre-
scription drug for attention deficit hyperactivity disorder
(ADHD). All stimulants were typically used together with
other drugs of abuse, mainly ethanol. Co-ingestion of ben-
zodiazepines or heroin was more frequently reported with
cocaine than with MDMA or amphetamine.

Clinical characteristics of stimulant exposures
Clinical and laboratory findings associated with exposure
to different stimulants are shown in table 2. Severity of
poisoning was classified as either mild or moderate for all
amphetamine and methylphenidate exposures and for the
majority of exposures with MDMA or cocaine. However,
approximately 15% of MDMA and cocaine mono-expos-
ures with a known medical outcome resulted in severe pois-
oning, and one fatal case was reported in each of these
groups. In all stimulant groups, clinical findings consisted
mainly of symptoms and signs of sympathetic nervous sys-

Table 1: Patient characteristics.

MDMA Amphetamine Cocaine Methylphenidate
Number of cases (%) 150 (100) 76 (100) 264 (100) 38 (100)

Demographics

male 88 (58.6) 45 (59.2) 176 (66.7) 20 (52.6)

mean age [range] 21.1 [11-62] 22.7 [14-54] 28.3 [14-57] 24.9 [11-50]

≤25 100 (66.6)** 58 (76.3)** 93 (35.2) 18 (47.4)

≥26 40 (26.6)** 17 (22.4)** 162 (61.4) 17 (44.7)

NR 10 (6.7) 2 (2.6) 9 (3.4) 3 (7.9)

Time of intoxication

late night a 103(72.7) 51(67.1) 157 (59.5) 16 (42.1)

weekend b 129 (86.0)** 65 (85.5)** 129 (48.9) 15 (39.5)

Severity of intoxication

no symptoms 1 (0.7) 0 13(5.0) 2(5.3)

mild 52 (34.7)+ 37 (48.7) 101(38.3) 26(68.4)

moderate 69 (46.0) 29 (38.1) 105(39.8) 8(21.1)

severe 25 (16.7) 9 (11.8) 40(15.1) 2(5.3)

fatal 3 (2.0) 1 (1.3) 5(1.9) 0(0.0)

Way of application

oral 138 (92.0)**/++ 55 (72.4)** 67 (25.4) 22 (57.9)

nasal 1 (0.7)**/++ 13 (17.1)** 70 (26.5) 5 (13.2)

intravenous 0** 1 (1.3)** 53 (20.1) 4 (10.5)

inhalation 1 (0.7) 3 (3.9) 15 (5.7) 0

NR 10 (6.7) 4 (5.3) 59 (22.4) 7 (18.4)

Concomitant drug use

Monointoxications 65 (43.3) 32 (42.1) 107 (40.5) 16 (42.1)

only Alcohol 22 (14.7) 14 (18.4) 24 (9.1) 6 (15.8)

two substances c 28 (18.7) 14 (18.4) 56 (21.2) 6 (15.8)

> two substances 35 (23.3) 16 (21.1) 77 (29.2) 11 (28.9)

Coingestion with

Alcohol 36 (24.0) 17 (22.4) 61 (23.1) 12 (31.6)

other amphetamines 20 (13.3) 36 (14.7) 26 (9.8) 3 (7.9)

Cannabis 16 (10.7) 5 (6.7) 20 (7.6) 0

Cocaine 12 (8.0) 8 (10.5) 6 (15.8)

Benzodiazepines 7 (4.7)** 4 (5.3) 31 (11.7) 3 (7.9)

GHB/GBL 6 (4.0) 5 (6.6) 9 (3.4) 1 (2.6)

Heroin 2 (1.3)** 1 (1.3)** 33 (12.5) 2 (5.3)

other opiates 6 (4.0) 2 (2.6) 15 (5.7) 2 (5.3)
a 22.00–09.00; b Friday 5 PM - Monday 8 AM; c without alcohol
* for p < 0.05, ** for p < 0.01 compared to cocaine; + for p < 0.05, ++ for p < 0.01 compared to amphetamine
NR: not reported; GHB: gamma-hydroxybutyrate, GBL: gamma-butyrolactone
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tem stimulation, such as palpitations, sinus tachycardia, hy-
pertension, and mydriasis. Other frequently observed clin-
ical findings included agitation, disorientation, anxiety, and
psychosis. Clinical findings in accordance with serotoner-
gic toxicity, such as gastrointestinal manifestations (nausea
and vomiting), and neurological findings (tremor, myoclo-
nus) were more frequently reported in association with
exposure to MDMA and amphetamines compared to co-
caine. Significant hyperthermia, a potentially life-threat-
ening condition, was commonly reported in abusers of
MDMA, amphetamine and cocaine, but not among abusers
of methylphenidate (table 2 and 3). Seizures were reported
in abusers of MDMA and cocaine, but not in relation to

exposure with amphetamines and methylphenidate. Man-
agement included clinical observation and administration
of benzodiazepines in approximately one third of the pa-
tients. Chest pain and/or signs of myocardial ischaemia
in the electrocardiogram were significantly more often re-
ported related to cocaine abuse as compared to abuse of
MDMA or amphetamine. The characteristics of severe and
fatal intoxications are shown in Table 3. Some symptoms
and signs such as coma, cerebral haemorrhage, and cereb-
ral oedema occurred only in cases of polydrug abuse. In
agreement with a previous study [22] central nervous sys-
tem depression (coma) was typically observed with co-use
of γ-hydroxybutyrate (GHB) or opiates. Compared to the

Table 2: Medical problems associated with abuse of stimulants (monointoxications).

MDMA Amphetamine Cocaine Methylphenidate
Number of cases (%) 65 (100) 32 (100) 107 (100) 16 (100)

Severity no symptoms 1 (1.5) 0 9 (8.4) 2 (12.5)

mild 28 (43.1) 20 (62.5)* 42 (39.2) 11 (68.7)

moderate 26 (40.0) 12 (37.5) 41 (38.3) 3 (18.7)

severe 9 (13.8)+ 0 14 (13.1) 0

fatal 1 (1.5) 0 1 (0.9) 0

Demographics male 33 (50.7)++ 26 (81.3) 68 (63.5) 8(50)

Mean age [range] 19.2 [11-62] 21.8 [16-35] 28.9 [15-57] 24.2 [11-50]

≤25 46 (70.8)** 23 (71.9)** 38 (35.5) 6 (37.5)

≥26 15 (23.1)** 8 (25.0)** 65 (60.7) 8 (50.0)

NR 4 (6) 1 (3.1) 4 (3.7) 2 (12.5)

Cardiopulmonary HR >100 beats/min 23 (35.4) 12 (37.5) 32 (29.9) 1 (6.2)

HR >140 beats/min 3 (4.6) 2 (6.2) 9 (8.4) 0

HR >180 beats/min 1 (1.5) 2 (6.2) 0 0

SBP>150 mmHg 15 (23.1) 5 (15.6) 19 (17.8) 1 (6.2)

SBP>190 mmHg 1 (1.5) 2 (6.2) 3 (2.8) 1 (6.2)

Chest pain 1 (1.5)** 2 (6.2) 19 (17.8) 0

Palpitations 3 (4.6) 3 (9.3) 8 (7.5) 1 (6.2)

Ischemic signsa 1 (3.6)* 1 (3.1)* 15 (22.1) 1 (25.0)

Myocardial Ischemia 1 (1.5) 0 3 (2.8) 0

Neurologic Agitation 14 (21.5) 8 (25.0) 28 (26.2) 4 (25.0)

Seizures 6 (9.2) 0* 7 (6.5) 0

Confusion/delirium 1 (1.5) 2 (6.2) 0 0

Mydriasis 16 (29.2)* 3 (9.3) 13 (12.1) 1 (6.2)

Dyskinesia 5 (7.7) 2 (6.2) 3 (2.8) 0

Tremor 5 (7.7) 0 3 (2.8) 4 (25.0)

Myoclonus 8 (12.3) 4 (12.5) 3 (2.8) 0

Dysaesthesia 3 (4.6) 5 (15.6) 8 (7.5)

Psychiatric Hallucinations 6 (9.2) 3 (9.4) 7 (6.5) 0

other Psychosis 3 (4.6) 0 4 (3.7) 1 (6.2)

Desorientation 3 (4.6) 0 10 (9.3) 0

Anxiety/Panic 9 (13.8)** 5 (15.6)** 3 (2.8) 1 (6.2)

Other Hyperthermiab 6 (9.2) 3 (9.4) 7 (6.5) 0

Nausea/Vomiting 14 (21.5)** 5 (15.6)* 4 (3.7) 1 (6.2)

Excitation 8 (12.3) 2 (6.2) 9 (8.4) 3 (18.7)

Documented Laboratory Values 40 (100) 20 (100) 60 (100) 9 (100)

CK>250 U/l 4 (10.0) 2 (10.0) 17 (15.9) 0

CK>1500 U/l 3 (7.5) 2 (10.0) 5 (4.7) 1 (11.1)

Leucocytosisc 3 (7.5) 2 (10.0) 7 (11.7) 1 (11.1)

Hyponatremiad 2(5.0) 0 1 (1.7) 1 (11.1)

Management Benzodiazepines 18 (27.7) 10 (31.2) 21 (19.6) 2 (12.5)

Other sedatives 5 (7.7) 0 3 (2.8) 0

Antihypertensives 1 (1.5)* 1 (3.1) 10 (9.3) 1 (6.2)
a % of total number of electrocardiograms performed; b > 39 ºC; c > 10 x 109 cells/l; d < 135 mmol/l
* for p < 0.05, ** for p < 0.01 compared to cocaine; + for p < 0.05, ++ for p < 0.01 compared to amphetamine
HR: heart rate; SBP: systolic blood pressure; CK: creatine kinase; NR: not reported
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use of only one drug, exposures to more than one drug
were associated with more severe toxicity (severe/fatal vs.
non-severe) adjusted for age, gender and route of drug ad-
ministration (adjusted OR [95% CI] = 2.00 [1.15–3.49]; p
<0.05). Stratification for the different drug groups showed
that this association was only significant for the amphet-
amine group, where all severe intoxications were reported
with combined use. Age (OR [95% CI] = 0.96
[0.56–1.65]), gender (OR [95% CI] = 1.10 [0.64–1.91])
or route of drug administration (OR [95% CI] = 1.24
[0.71–2.18]) were not associated with poison severity in
our study sample.

Discussion

We found that the number of reports per year was relatively
stable over the study period for all stimulants, but the pat-
tern of substances involved changed over time. Whereas
the number of reports for MDMA and cocaine peaked in
2001 and 2003 respectively, the number of yearly reports of
methylphenidate abuse started to rise from 2004 onwards.
Whether this increase in methylphenidate case reports re-
flects an increase in methylphenidate abuse in Switzerland
[23] or a change in reporting due to heightened awareness
remains unclear. Frequent recreational use of methylphen-

idate was recently noted on the Zurich party scene [24, 25].
An increase in methylphenidate abuse has also been ob-
served in the United States in recent years [1, 2, 26] and
abuse of ADHD medications has risen in line with the pre-
scription of these drugs [4]. It is of note that approximately
40% of the methylphenidate abusers in our case series were
taking methylphenidate as a prescribed drug, indicating di-
version from the intended medical use. These exposures
concerned intended use of methylphenidate in higher than
prescribed doses or snorting of crushed tablets. Misuse of
prescription stimulants was reported by others in 14-22%
of ADHD patients, typically those with substance use dis-
orders [27, 28]. To the best of our knowledge there are cur-
rently no comparable data available in Switzerland, though
our retrospective survey shows a clear pattern of increasing
reports of methylphenidate abuse since 2004. While there
were no cases of higher than moderate toxicity in our data-
set, the increasing number of methylphenidate exposures
reported to the STIC in recent years is of concern and re-
quires further investigation regarding both prevalence of
abuse and potential medical consequences.

Although the estimated number of adolescent and adult
Swiss who report having used cocaine or MDMA at least
once in their lifetime increased from 1.6% to 2.8% and
from 1% to 1.8% respectively from 1997 to 2007 [9], these

Table 3: Severe intoxications.

MDMA Cocaine
Symptoms/pathology Monointoxication co-abuse Monointoxication co-abuse

Total number of cases (%) 65 (100) 85 (100) 107 (100) 157 (100)

Severe intoxications 9 (14) 16 (19) 14 (13) 22 (14)

Fatalities 1 (2)a 2 (2)b 1 (1)c 4 (3)d

Total of severe and fatal cases (%) 10 (15) 18 (21) 15 (14) 26 (17)

Mean age [range] 23.3 [15-62] 20.4 [16-32] 34.1 [24-54] 28 [14-53]

≤ 25 8 16 2 11

≥ 26 2 2 13 15

Male 4 11 9 20

Severe agitation and/or psychosis 3 5 4 8

Severe tachycardia (>180 beats/min) 1 1

Severe hypertension (SBP >190 mmHg) 1 2 3 2

Myocardial ischemia 2 4 4

Cerebrovascular ischemia 1

Ischemic colitis 1

Severe rhabdomyolysis (CK >10.000 U/l) 1 1 4

Severe dyskinesia 1 1

Multiple seizures 1 1 2 2

Hyponatremia/SIADH 1 3

Liver failure/liver toxicity 1 1 2

Renal failure 1 1

Hyperthermia/DIC 1 1 1 4

Pancreatitis 1 1

Leucoencephalopathy 1

Coma 4 8

Cerebral edema 3

Cerebral hemorrhage 3

Aspiration pneumonia 1

Ventricular fibrillation 1
a fatality associated with hyperthermia, multiple seizures, renal and liver failure
b one fatality associated with hyponatremia/SIADH and cerebral edema, one with hyperthermia/DIC
c fatality associated with miocardial ischemia
d all fatalities were associated with miocardial ischemia, one also with hyperthermia, seizures, and multiorgan failure
DIC: dissiminated intravascular coagulation; SBP: systolic blood pressure; CK: creatine kinase
SIADH: syndrome of inappropriate antidiuretic hormone hypersecretion
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apparent increases in use prevalence were not reflected in
an increased number of reports to the STIC. In our study
most reports relating to amphetamines concerned MDMA.
There were only 41 reports of methamphetamine abuse, in-
dicating that abuse of this substance may not be a major is-
sue in Switzerland [24, 25], unlike in countries and regions
such as the United States, Asia, and Australia [3, 5, 6].

The majority of amphetamine or MDMA exposures
resulted only in mild to moderate toxicity. In agreement
with other studies [12, 13] the most frequent clinical signs
and symptoms were tachycardia, arterial hypertension,
nausea, agitation, and anxiety/panic. Among cases with a
known medical outcome, 15% of exposures to MDMA
alone and 21% of co-ingestions including MDMA were re-
ported to have resulted in severe toxicity, in three cases
resulting in a fatal outcome. MDMA increases antidiuretic
hormone secretion which, together with profuse sweating
and increased intake of water, may result in hyponatraemia
and cerebral oedema [29, 30]. However, hyponatraemia
was reported in only two patients with MDMA mono-in-
toxication (5% of the cases with available laboratory val-
ues) and there were no reported cases of brain oedema
or significant central nervous system depression when
MDMA was used alone. In accordance with a case series of
MDMA exposures presenting at the emergency department
of the University Hospital of Zurich [12], our data indicate
that, in Switzerland at any rate, hyponatraemia with associ-
ated cerebral oedema is a very rare complication of MDMA
use. In contrast, hyponatraemia was found in 52% of the
female and in 22% of the male intoxication cases reported
to the California Poison Control System [31]. However, the
latter case series also included subjects who ingested other
substances besides MDMA.

Among cases with a known medical outcome, 14% of
exposures to cocaine alone and 17% of co-ingestions in-
cluding cocaine were reported to have resulted in severe
toxicity, including 5 fatalities. Severe toxicity in these co-
caine exposures most frequently resulted from severe agit-
ation, severe hypertension, and myocardial ischaemia.

We observed differences in user characteristics and the
pattern of use between the amphetamines and cocaine.
Amphetamine – including MDMA exposure – involved a
younger population and was mainly reported at weekends,
while cocaine users were older and abuse occurred relat-
ively more frequently on weekdays. Parenteral drug use
and co-use of heroin was reported more frequently in co-
caine users as compared to the amphetamine and MDMA
groups. These findings are in line with other reports that
amphetamines, including MDMA, are typically used as
party drugs [32] while cocaine may, at least in part, be con-
sumed on a more regular basis and by another user pop-
ulation. Different groups of cocaine users have been de-
scribed, and socially marginalised users who are not in
an addiction treatment programme typically administer co-
caine by intravenous injection and co-use heroin or mul-
tiple substances [7].

Our study has several limitations [33]. First, case re-
ports to the STIC describe the nature of the cases that
are reported rather than presenting the true prevalence and
characterising medical problems among the stimulant-us-
ing population in Switzerland. Data from poison control

centres are subject to reporting bias [33]. It is not known
how many physicians report their cases to the STIC. Deaths
among stimulant users are also underreported because they
often occur outside a health care facility. According to
mortality counts obtained by us from the Swiss Federal
Statistical Office there were 52 deaths associated with co-
caine use (International Classification of Diseases (ICD)
codes F14.0-14.9) in the 13-year study period, while only 5
were reported to the STIC. However, these deaths also in-
cluded criminal and suicide cases. No data were available
on deaths associated with use of other stimulant drugs.
Physicians may not have mentioned all their patients’
symptoms or laboratory data, and underreporting of cases
with no or only minor toxicity is likely to have occurred.
Second, laboratory confirmation was not available in about
two thirds of reported cases, but to minimise misclassifica-
tion in the case of missing laboratory data we included only
cases where the causal relationship between drug use and
symptoms was at least likely. Third, it has to be acknow-
ledged that a positive drug screening test for amphetamines
does not differentiate between amphetamine, methamphet-
amine, or MDMA, and therefore misclassification between
these groups might have occurred. In addition, a positive
urine screen for stimulants may not indicate poisoning but
rather exposure, given the length of time needed for de-
tection in urine. Similarly, the clinical data available to the
STIC cannot be used to discriminate acute from chronic
toxicity associated with stimulant use.

In summary, our study showed an increase in reports
of methylphenidate abuse over recent years, indicating the
need for further studies. Reported exposures to stimulants
in Switzerland are predominantly associated with minor to
moderate toxicity, but severe toxicity occurred in approx-
imately 15% of the reported cases of MDMA and cocaine
abuse with a known medical outcome. In addition, we doc-
umented differences in user characteristics, time of use, and
medical complications associated with amphetamines, in-
cluding MDMA, as compared to cocaine.
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