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Abstract

Background: Recreational use of prescription drugs is widespread. We describe acute poisonings related to the
recreational use of prescription drugs.

Methods: Retrospective observational study. We retrospectively registered all patients presenting from October
2013 through March 2015 at a primary care emergency outpatient clinic in Oslo, Norway, with an acute poisoning
related to recreational drug use. We registered demographic data, toxic agents taken, clinical course and treatment.
From this data set we extracted the 819/2218 (36.9%) cases involving one or more prescription drugs.

Results: Among the 819 included cases, 190 (23.2%) were female. Median age was 37 years. The drugs most commonly
involved were benzodiazepines in 696 (85.0%) cases, methadone in 60 (7.3%), buprenorphine in 53 (6.5%), other opioids
in 56 (6.8%), zopiclone/zolpidem in 26 (3.2%), and methylphenidate in 11 (1.3%). Prescription drugs were combined with
other toxic agents in 659 (80.5%) cases; heroin in 351 (42.9%), ethanol in 232 (28.3%), amphetamine in 141 (17.2%),
cannabis in 70 (8.5%), gamma-hydroxybutyrate (GHB) in 34 (4.2%), cocaine in 29 (3.5%), and other illegal drugs in 46
(5.6%). The patient was given naloxone in 133 (16.2%) cases, sedation in 15 (1.8%), and flumazenil in 3 (0.4%). In 157
(19.2%) cases, the patient was sent on to hospital.

Conclusions: One in three acute poisonings related to recreational drug use involved prescription drugs. Benzodiazepines
were by far the most common class of drugs. Prescription drugs had mostly been taken in combination with illegal drugs
or ethanol.
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Introduction
Several classes of prescription drugs may be used for
recreational purposes and have the potential to induce
tolerance and addiction. Benzodiazepines and opioids
are currently the major classes of recreationally used
prescription drugs [1–3]. Barbiturates, previously much
prescribed, have been more or less replaced by benzodi-
azepines since the 1980s [4, 5]. Central stimulant drugs
prescribed for hyperkinetic disorders may also be used
for recreational purposes [6]. Recently, reports have
emerged on the recreational use of pregabalin, gabapen-
tin and quetiapine [7–9].

The recent rise in opioid deaths in the USA has been
ascribed to an increase in opioid prescription [1]. In the
UK primary care setting, there has also been an escal-
ation of prescription of opioids between 2000 and 2010
[10]. Though heroin still is the opioid most frequently
involved in fatal overdoses in Europe, the proportion of
fatalities involving methadone, buprenorphine, fentanyl
and tramadol is rising in several countries [2]. In
Norway, the number of fatal opioid overdoses has been
stable at 250–300 per year for the last 15 years, but the
proportion caused by prescription opioids has increased
from 30 to 50% [11].
Data on presentations to emergency departments due

to the recreational use of prescription drugs are sparse
[12]. Though benzodiazepines and zopiclone/zolpidem
(Z-drugs) are reported to constitute 18–57% of acute
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poisonings treated in European emergency departments,
most of these cases were suicide attempts [13–18]. Data
for the less frequently appearing prescription drugs have
rarely been reported, except in a previous study from Oslo
encompassing nearly 3000 cases, where methadone had
been taken in 2 % of all poisonings, and buprenorphine in
1 % [15]. Furthermore, in a study of recreational drug tox-
icity at 16 European centres, benzodiazepines were re-
ported in 20% of cases, methadone in 4 %, buprenorphine
in 2 %, and ketamine in 2 % [19].
Some patients are prescribed potentially addictive sub-

stances by their doctor and then develop an addiction.
Others already have substance use problems and take pre-
scribed drugs as a supplement to illegal drugs. Combin-
ation of different types of drugs increases the risk of
toxicity. When there is a potential for recreational use, le-
gally bought drugs prescribed by a doctor are also traded
on the illegal market. However, a large part of the pre-
scription drugs in circulation on the illegal market in
Norway is probably imported illegally from abroad [20].
Benzodiazepines constitute the substance of abuse seized
third most frequently by the Norwegian police, after can-
nabis and amphetamines [3]. A total of 1,152,931 benzodi-
azepine tablets were seized in 2013 [3]. Since 2010 a large
part of the benzodiazepine tablets seized are produced in
eastern European countries and smuggled into Norway
[3]. Nonetheless, prescription patterns also seem to impact
on excessive use and overdoses [1, 21, 22]. Hence, know-
ing which drugs that show up as toxic agents in emer-
gency departments is an important part of the risk
assessment when prescribing.

Objectives
We describe acute poisonings related to the recreational
use of prescription drugs; the drugs taken, combinations
with other drugs, the clinical state of the patients, and
treatment given.

Methods
Design
A retrospective observational study of acute recreational
drug toxicity at a primary care emergency outpatient clinic
in Oslo, Norway. We used the inclusion criteria and data-
set developed by the European Drug Emergencies
Network (Euro-DEN) [19, 23].

Setting
The Norwegian health care system is public and two-
tiered. Hospitals and specialist health care services are
run by the state, while primary care is organised by the
municipalities. There is a strong gate-keeping function.
Patients cannot present to hospitals or secondary care
specialists directly, but have to be referred by their gen-
eral practitioner or by a doctor at a primary care

emergency outpatient clinic, or triaged for hospital treat-
ment by the ambulance service.
Data was collected from 1 October 2013 through 31

March 2015 (18 months) at the Oslo Accident and
Emergencies Outpatient Clinic (OAEOC), the major pri-
mary care emergency outpatient clinic in Oslo, Norway.
The OAEOC covers the entire city of Oslo at all hours
(population 647,676 as per 1 January 2015 [24]). There
are about 200,000 consultations per year. Patients with
acute recreational drug toxicity can be observed locally
for 4 h [25]. Diagnostic resources and treatment options
are limited, and patients in need of more intensive ob-
servation or treatment are sent on to hospital. Toxico-
logical laboratory tests to determine toxic agents are not
used. The majority of patients with acute recreational
drug toxicity in Oslo are treated at the OAEOC, though
the more severely poisoned patients are brought directly
to hospitals by the ambulance service [15, 25].

Participants
All patients presenting to the OAEOC with symptoms
or signs related to acute recreational drug toxicity were
included. A recreational drug was defined as any psycho-
active substance taken for recreational purposes. Classifi-
cation of recreational use was based on the assessment
made by the doctor treating the patient, as noted in the
electronic medical records. Patients who had been poi-
soned against their will, or who had taken a toxic agent
for purposes of self-harm, were not included. Patients
with poisoning from alcohol only were not included.
Eligible patients were identified retrospectively from

the patient registration lists in the local electronic med-
ical records. Inclusion was based on the information in
these records, as noted by the doctor treating the pa-
tient. Each presentation was registered as a unique case,
and we did not trace patients to see whether they pre-
sented to the OAEOC more than once.
For this study, we extracted the cases with one or

more prescription drugs among the recreational drugs
taken.

Data collection and classification
Data was collected from the local electronic medical re-
cords and from local observational charts.
We registered age, gender, toxic agents taken, time of

presentation, whether the patient was brought by am-
bulance, vital signs at presentation (respiratory rate,
heart rate, and Glasgow Coma Scale (GCS) score),
clinical features during the course of the poisoning
episode (hypertension (systolic blood pressure ≥ 180
mmHg), hypotension (systolic blood pressure ≤ 90
mmHg), hyperthermia (temperature ≥ 39 °C), vomiting,
headache, anxiety, hallucinations, agitation, psychosis,
seizures, palpitations, chest pain, and arrhythmias),
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length of stay, treatment given, and disposition (death,
admitted somatic hospital, admitted psychiatric ward,
medically discharged, or self-discharge).
Toxic agents were determined based on the assess-

ment done by the doctor treating the patient, as noted
in the electronic medical records. The doctors’ assess-
ments were based on information from the patient and/
or the patient’s companions, and on the signs and symp-
toms seen. Toxicological laboratory tests were not done.
The registration of clinical features was also based on
the assessment done by the doctor treating the patient.
Though the doctors at the OAEOC did not include pa-
tients and register data, they were familiar with the re-
search protocol. They are also locally trained to treat
poisoned patients, including assessment of intention and
toxic agents.
We categorised all benzodiazepines together, but sep-

arately from the Z-drugs. When categorising opioids, we
kept methadone and buprenorphine separate, as they are
the two drugs used in the Norwegian opioid substitution
treatment program. Furthermore, we categorised the rest
of the opioids according to the Norwegian prescription
regulations, where most opioids are subject to the strict-
est rules (class A). Codeine, tramadol and ethylmorphine
are less strictly regulated (class B) than the other opioids,
though still subject to stricter rules than ordinary pre-
scription drugs (class C).
For comparisons across age, we made the following

categories: ≤ 19 years, 20–29 years, 30–39 years, 40–49
years, 50–59 years, ≥ 60 years.

Statistical analyses
All analyses were done in IBM SPSS version 25. We
used Mann-Whitney U-test for comparing age between
genders. As more than one toxic agent was taken in
many cases, one case may be counted in several categor-
ies of prescription drugs. Hence, there are overlaps be-
tween the categories, and they are not independent of
each other for statistical purposes. Consequently, mere
descriptions are presented, using percentages for cat-
egorical variables and medians and interquartile ranges
for continuous variables.
When converting the continuous variables respiratory

rate and heart rate into the categorical variables bradyp-
noea (respiratory rate < 10 per minute), tachycardia
(heart rate > 99 per minute) and bradycardia (heart rate <
50 per minute), missing data was categorised as the clin-
ical feature not being present. Otherwise, missing data
were kept out of the analyses.

Ethics
The study was part of a quality improvement study. It
was approved by the director of the Department of

Emergency General Practice at the City of Oslo Health
Agency, and by the Oslo University Hospital Information
Security and Privacy Office (ref no 2013/3706).

Results
There were 2218 cases of acute poisoning related to rec-
reational drug use during the 18months of inclusion. In
819 (36.9%) cases the patient had taken a prescription
drug and was included in this study. Among the 819 in-
cluded cases, 190 (23.2%) were female. Median age was
37 years (interquartile range (IQR) 28–47). There was no
significant difference in age between genders (p = 0.11).
Benzodiazepines were the most frequent prescription

drugs taken, in 696 (85.0%) cases, followed by metha-
done in 60 (7.3%) cases and buprenorphine in 53 (6.5%)
cases (Table 1). In 174 (21.2%) cases, more than one pre-
scription drug was taken.
Prescription drugs were combined with other toxic

agents in 659 (80.5%) cases (Table 2); illegal drugs in
525 (64.1%) cases and ethanol in 232 (28.3%). More spe-
cifically, prescription drugs were combined with heroin
in 351 (42.9%) cases, amphetamine in 141 (17.2%), can-
nabis in 70 (8.5%), gamma-hydroxybutyrate (GHB) in 34
(4.2%), cocaine in 29 (3.5%), and other illegal drugs in 46
(5.6%).
The patient was brought by ambulance in 449 (54.8%)

cases (Table 3). The patient presented at night (22:00–
05:59) in 257 (31.4%) cases, and during the weekend in
221 (27.0%) cases. Median length of stay was 4 h 31 min
(IQR 2 h 31 min – 6 h 21min). In 183 (22.3%) cases, the
patient was given treatment other than mere observa-
tion; 133 (16.2%) were given naloxone, 15 (1.8%) were
sedated, and three (0.4%) were given flumazenil. From
the outpatient clinic, 143 (17.5%) were sent on to som-
atic hospital, 14 (1.7%) were admitted to a psychiatric
ward, 526 (64.2%) were medically discharged, and 136
(16.6%) self-discharged. No patients died at the out-
patient clinic.
Benzodiazepines were the most frequently reported

drugs in all age groups. Patients reporting methylphenid-
ate or quetiapine were younger than the others, median
age 28 years (IQR 23–39) and 29 years (IQR 19–37) re-
spectively, compared to 37 years (IQR 28–47) in the total
material. Patients reporting Z-drugs, opioids class A, and
methadone were older, median age 49 years (IQR 32–
61), 46 years (IQR 33–54), and 44 years (IQR 36–50), re-
spectively (Table 3).
Lowered conscious level was the most common clin-

ical feature; 536 (65.3%) had a GCS score of 14 or less,
and 24 (2.9%) were in a coma with GCS score of 7 or
less (Table 4). Furthermore, 185 (22.6%) were tachycar-
dic and 84 (10.3%) bradypnoeic at presentation, while 95
(11.6%) were agitated at some point of time.
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Discussion
Summary of main findings
Prescription drugs had been taken in one out of three
poisonings related to recreational drug use. Benzodiaze-
pines were by far the most common class of drugs, re-
ported in 85% of the cases involving prescription drugs,
followed by the substitution program opioids methadone
and buprenorphine, reported in 7 % and 6 % of the
cases, respectively. In two out of three cases prescription

drugs were combined with illegal drugs, and in one out
of three cases with ethanol. One in five needed treat-
ment other than mere observation, and one in five were
sent on to hospital.

Benzodiazepines
The predominance of benzodiazepines is consistent with
previous European studies of acute poisoning related to
recreational drug use [13, 15, 19], and with data on
drugs seized by the Norwegian police [3]. Compared
with previous studies, there has been a gradual increase
in the number of benzodiazepine and Z-drug cases per
year at the OAEOC, amounting to a 35% increase since
2008 [14, 15]. Benzodiazepines were nearly always com-
bined with other drugs, most frequently heroin, but also
with amphetamine. Prescription opioids were also fre-
quently combined with benzodiazepines. In studies sub-
stantiating patient reports with laboratory testing of
toxic agents, benzodiazepines show up in even more
cases, and often combined with both heroin and am-
phetamine [26, 27]. Benzodiazepines may enhance the
euphoric effects of other recreational drugs, take the
edge off unwanted side effects, and alleviate withdrawal
symptoms [28–30]. This may explain the extensive co-
use of benzodiazepines and other drugs. This co-use,
however, is not without risk, as benzodiazepines may po-
tentiate the respiratory depression caused by opioids and
other central depressants [31].

Opioids
Prescription opioids were the second most frequent class
of prescription drug reported, also in line with previous
European studies [13, 15, 19]. The availability of pre-
scription opioids has been increasing both in the USA
[1] and the UK [10]. However, this is not the case in
Norway, where the number of defined daily doses of
both class A and class B opioid pain killers sold from
wholesalers is decreasing [32]. In our study, the numbers
of cases with methadone and buprenorphine per year at
the OAEOC were in the same range as in a previous
study from 2012 [15], but doubled compared to 2008
[14]. The number of patients in opioid substitution pro-
grams in Norway increased from about 2500 in 2003 to
7000 in 2013 [33]. Diversion of opioids from opioid sub-
stitution programs does occur, and in our study metha-
done and buprenorphine were reported in more than
twice as many cases as other prescription opioids. This
is also in line with misused methadone and buprenor-
phine being the two most commonly used opioids in
Europe after heroin, and the increasing number of
deaths from these opioids in Norway [2, 11]. However,
the harms of diverted methadone and buprenorphine
must be weighed against the clearly demonstrated bene-
fits of opioid substitution programs [34–37]. Opioid

Table 1 Recreationally used prescription drugs in acute
poisoning during 18 months at a primary care emergency
outpatient clinic in Oslo, Norway

Drug n (%)

Benzodiazepines 696 (85.0)

Clonazepam 411 (50.2)

Diazepam 110 (13.4)

Alprazolam 80 (9.8)

Oxazepam 64 (7.8)

Flunitrazepam 23 (2.8)

Nitrazepam 16 (2.0)

Flurazepam 1 (0.1)

Unspecified 73 (8.9)

Methadone 60 (7.3)

Buprenorphine 53 (6.5)

Opioids class Aa 35 (4.3)

Morphine 25 (3.1)

Oxycodone 9 (1.1)

Pethidine 1 (0.1)

Z-drugs 26 (3.2)

Zopiclone 20 (2.4)

Zolpidem 6 (0.7)

Opioids class Bb 22 (2.7)

Codeine 15 (1.8)

Tramadol 7 (0.9)

Ethylmorphine 1 (0.1)

Methylphenidate 11 (1.3)

Pregabalin 6 (0.7)

Quetiapine 6 (0.7)

Others 6 (0.7)

Ketamine 3 (0.4)

Gabapentin 2 (0.2)

Modafinil 1 (0.1)

Total 819 (100)

More than one prescription drug was taken in 174 (21.2%) of cases. Hence,
sums of fractions are higher than total
aClass A is the strictest regimen of prescription by Norwegian regulations. It
applies to nearly all opioids, methylphenidate, and ketamine
bPrescription of class B drugs is less strictly regulated than class A, but more
than ordinary prescription drugs (class C). It applies to benzodiazepines, Z-
drugs, some opioids, pregabalin, and modafinil
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diversion is probably an unavoidable side effect of these
programs.

Other drugs
In addition to benzodiazepines, Z-drugs and opioids,
smaller numbers of other prescription drugs also ap-
peared; methylphenidate, a central stimulant used to treat
attention deficit hyperactivity disorder (ADHD); pregaba-
lin and gabapentin, used for neuralgia and as antiepilep-
tics; quetiapine, an antipsychotic and antidepressant;
ketamine, a dissociative anaesthetic; and modafinil, used
to treat narcolepsy. Recreational use of all these sub-
stances has been previously reported [6–9, 38–40]. There
were only three cases of ketamine in our study, while in a
European multi-centre study of recreational drug toxicity
ketamine was reported in 2.3% of cases [19], possibly indi-
cating that ketamine is not much used for recreational
purposes in Norway.

Clinical course
Clinical features were as would be expected from the
agents taken. Depressant effects predominated, the
stimulant effects of methylphenidate constituting a not-
able exception. Though no more than one in five needed
treatment beyond mere observation, the need for obser-
vation is obvious since two out of three had a conscious
level of 14 or less, and one out of ten were agitated. Fur-
thermore, 19.2% were sent on to hospital, needing more
intensive observation and/or treatment than available at
the outpatient clinic. This is slightly less than the 23.4%
(519/2218) among all cases treated for acute recreational
drug toxicity at the OAEOC during the inclusion period
[41].

Strengths and limitations
The majority of patients treated for acute recreational
drug toxicity in Oslo are treated at the OAEOC. Hence,
our study encompasses most patients treated for acute

Table 2 Combinations of prescription drugs and other drugs in acute poisoning related to recreational drug use

Benzodiazepines
n (%)

Z-
drugs
n (%)

Methadone
n (%)

Buprenorphine
n (%)

Opioids
class Aa

n (%)

Opioids
class Bb

n (%)

Methylphenidate
n (%)

Pregabalin
n (%)

Quetiapine
n (%)

Others
n (%)

Benzodiazepines NA 10
(38.5)

30 (50.0) 28 (52.8) 14 (40.0) 5 (22.7) 2 (18.2) 3 (50.0) 1 (16.7) 3
(50.0)

Prescription
opioidsc

74 (10.6) 4
(15.4)

NA NA NA NA 1 (9.1) – – 1
(16.7)

Other
prescription
drugsd

19 (2.7) NA – 2 (3.8) 2 (5.7) 2 (9.1.) NA NA NA NA

Heroin 329 (47.3) 3
(11.5)

13 (21.7) 9 (17.0) 14 (40.0) 4 (18.2) – 4 (66.7) – 2
(33.3)

Amphetamine 129 (18.5) – 4 (6.7) 11 (20.8) 4 (11.4) – 2 (18.2) 2 (33.3) – 2
(33.3)

Cocaine 22 (3.2) – – – – 4 (18.2) – – 2 (33.3) 1
(16.7)

GHB 33 (4.7) – 1 (1.7) – – 1 (4.5) – – – –

Cannabis 63 (9.1) 1
(3.8)

3 (5.0) 5 (9.4) 3 (8.6) 3 (13.6) 1 (9.1) – 1 (16.7) 1
(16.7)

Other illegal
drugse

42 (6.0) – – 2 (3.8) – 2 (9.1) 1 (9.1) – – –

Any illegal drug 476 (68.4) 3
(11.5)

19 (31.7) 23 (43.4) 21 (60.0) 13 (59.1) 4 (36.4) 5 (83.3) 2 (33.3) 3
(50.0)

Alcohol 202 (29.0) 11
(42.3)

5 (8.3) 12 (22.6) 7 (20.0) 6 (27.3) 3 (27.3) 2 (33.3) 2 (33.3) 1
(16.7)

Total 696 (100) 26
(100)

60 (100) 53 (100) 35 (100) 22 (100) 11 (100) 6 (100) 6 (100) 6
(100)

NA Not applicable
Percentages are proportions of cases each prescription drug category (columns) combined with the specified drugs (rows). As many drugs were combined in
some cases, and only one drug taken in other cases, percentages do not add up to total
aClass A is the strictest regimen of prescription by Norwegian regulations
bPrescription of class B drugs is less strictly regulated than class A, but more than ordinary prescription drugs (class C)
cMethadone, buprenorphine, opioids class A and opioids class B
dZ-drugs, methylphenidate, pregabalin, quetiapine, others
eIncluding 27 cases of unspecified opioids
GHB: Gamma-hydroxybutyrate
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poisoning related to the recreational use of prescription
drugs in a European capital city. However, patients in a
more severe clinical state are transported directly to hos-
pital by the ambulance service [25]. Therefore, the clin-
ical state seen in our data may not be representative,

underestimating the range of severity of poisoning with
the reported agents.
No laboratory tests were used to verify the toxic agents.

Registration of toxic agents was based on the assessment
of the doctor treating the patient, again much based on

Table 3 Demographic data and clinical course for patients presenting with acute poisoning related to recreational drug use

Benzodiazepines
n (%)

Z-
drugs
n (%)

Methadone
n (%)

Buprenorphine
n (%)

Opioids
class Aa

n (%)

Opioids
class Bb

n (%)

Methylphenidate
n (%)

Pregabalin
n (%)

Quetiapine
n (%)

Others
n (%)

All
casesc

n (%)

Gender

Females 162 (23.3) 13
(50.0)

12 (20.0) 12 (22.6) 5 (14.3) 7 (31.8) 3 (27.3) 4 (66.7) 4 (66.7) 2
(33.3)

190
(23.2)

Males 534 (76.7) 13
(50.0)

48 (80.0) 41 (77.4) 30
(85.7)

15
(68.2)

8 (72.7) 2 (33.3) 2 (33.3) 4
(66.7)

629
(76.8)

Aged,e 35 (28–46) 49
(32–
61)

44 (36–50) 37 (30–49) 46 (33–
54)

37 (31–
46)

28 (23–39) 37 (33–48) 29 (19–37) 40
(24–
45)

37
(28–
47)

Brought by
ambulance

375 (53.9) 12
(46.2)

34 (56.7) 28 (52.8) 24
(68.6)

16
(72.7)

6 (54.5) 3 (50.0) 5 (83.3) 4
(66.7)

449
(54.8)

Time of presentation

Nightf 222 (31.9) 11
(42.3)

15 (25.0) 13 (24.5) 8 (22.9) 5 (22.7) 5 (45.5) 1 (16.7) 3 (50.0) 2
(33.3)

257
(31.4)

Weekendg 185 (26.6) 10
(38.5)

11 (18.3) 17 (32.1) 8 (22.9) 6 (27.3) 4 (36.4) 5 (83.3) 3 (50.0) 1
(16.7)

221
(27.0)

Length of
stayd,h

4:39
(2:41–6:29)

3:12
(2:
01–4:
07)

4:39
(2:37–6:47)

4:28
(2:30–6:55)

3:19
(2:15–4:
42)

2:35
(1:42–4:
49)

2:00
(1:16–4:42)

3:01
(1:54–4:
45)

2:44
(1:34–6:16)

2:29
(2:09–
3:26)

4:31
(2:31–
6:21)

Treatmenti 154 (22.1) 7
(26.9)

16 (26.7) 6 (11.3) 9 (25.7) 7 (31.8) 3 (27.3) 1 (16.7) – 1
(16.7)

183
(22.3)

Naloxone 117 (16.8) 4
(15.4)

11 (18.3) 4 (7.5) 8 (22.9) 5 (22.7) 1 (9.1) – – 1
(16.7)

133
(16.2)

Flumazenil 2 (0.3) – – 1 (1.9) – – – – – – 3
(0.4)

Sedation 11 (1.6) 1
(3.8)

– – – 1 (4.5) 2 (18.2) – – 1
(16.7)

15
(1.8)

Disposition

Admitted
somatic
hospital

118 (17.0) 8
(30.8)

18 (30.0) 5 (9.4) 7 (20.0) 5 (22.7) 3 (27.3) 1 (16.7) – 3
(50.0)

143
(17.5)

Admitted
psychiatric
ward

9 (1.3) 2
(7.7)

1 (1.7) 1 (1.9) 1 (2.9) – 2 (18.2) – 1 (16.7) – 14
(1.7)

Medically
discharged

454 (65.2) 13
(50.0)

34 (56.7) 37 (69.8) 20
(57.1)

10
(45.5)

4 (36.4) 5 (83.3) 4 (66.7) 3
(50.0)

526
(64.2)

Self-
discharge

115 (16.5) 3
(11.5)

7 (11.7) 10 (18.9) 7 (20.0) 7 (31.8) 2 (18.2) – 1 (16.7) – 136
(16.6)

Total 696 (100) 26
(100)

60 (100) 53 (100) 35 (100) 22 (100) 11 (100) 6 (100) 6 (100) 6
(100)

819
(100)

aClass A is the strictest regimen of prescription by Norwegian regulations
bPrescription of class B drugs is less strictly regulated than class A, but more than ordinary prescription drugs (class C)
cAs many patients had taken more than one drug, the numbers for the separate prescription drug categories add up to more than the total number of cases
dMedian (interquartile range)
eMissing data in 5 cases
fNight: 22:00–05:59
gSaturdays and Sundays
hIn hours:minutes
iAny treatment other than mere observation
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the patient’s report of agents taken. However, the assess-
ments were made in real clinical situations, and decisions
on patient management were based on them. In studies
comparing laboratory testing with clinical assessments,
patient reports of drugs taken are often found to be cor-
rect, though incomplete [26, 27]. Hence, our study prob-
ably underestimates the number of drugs taken, and some
cases related to recreational use of prescription drugs were
probably missed.
We did not register information on the source of the

prescription drugs taken. Accordingly, we do not know
whether our patients had taken drugs actually prescribed
by their own doctor, by somebody else’s doctor, or ac-
quired on the illegal market.
In some categories the numbers are small, and the re-

sults must be interpreted with care.

Conclusions
Prescription drugs, mainly benzodiazepines and mainly
combined with illegal drugs or ethanol, appeared in one
out of three cases of acute poisoning related to recre-
ational drug use. Thus, prescription drugs contribute
significantly to the pool of toxic agents showing up in
these poisonings. Often taken in combination with other
drugs, potentiating their effects, prescription drugs also
contribute to the severity of the poisonings. Clinicians
should be aware of the panorama of multi-drug use.
Though we do not know to which extent the prescrip-
tion drugs in our study were actually prescribed or ac-
quired on the illegal market, caution is called for when
prescribing drugs with a potential for recreational use. A
strict prescription policy may reduce the availability of
drugs for diversion to the illegal market, and may reduce
the risk of creating iatrogenic drug addiction.

Abbreviations
GCS: Glasgow Coma Scale; GHB: Gamma-hydroxybutyrate; HR: Heart rate;
IQR: Interquartile range; NA: Not applicable; OAEOC: Oslo Accident and
Emergency Outpatient Clinic; RR: Respiratory rate; SPB: Systolic blood
pressure; tp: Temperature; Z-drugs: Zolpidem and zopiclone

Acknowledgments
Not applicable.

Authors’ contributions
MMG, MB and OMV conceived and designed the study. MMG, VLS and OMV
collected and collated the data. MMG and OMV analysed the data with
contributions from MB and VLS. MMG and OMV drafted the manuscript. All
the authors revised the manuscript. All authors have read and approved the
final version of the manuscript.

Funding
The study received no funding.

Availability of data and materials
Data are currently not available for sharing. Several manuscripts based on
the data set are in preparation. Requests concerning the data may be sent
to the corresponding author.

Ethics approval and consent to participate
The study was done as a quality improvement study, as per the Norwegian
Law on Health Personnel §26. Accordingly, the need for approval from an
ethics committee was waived, and it was not necessary to obtain consent to
participate from the patients. Data were registered anonymously from
electronic medical records. The study was approved by the director of the
Department of Emergency General Practice at the City of Oslo Health
Agency, and by the Oslo University Hospital Information Security and Privacy
Office (ref no 2013/3706).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Faculty of Medicine, University of Oslo, Oslo, Norway. 2The Norwegian PSC
Research Center, Oslo University Hospital, Oslo, Norway. 3General Practice
Research Unit, University of Oslo, Oslo, Norway. 4Oslo Accident and
Emergency Outpatient Clinic, Department of Emergency General Practice,
City of Oslo Health Agency, Oslo, Norway. 5Department of General Practice,
University of Oslo, Oslo, Norway.

Received: 13 August 2019 Accepted: 24 September 2019

References
1. Kolodny A, Courtwright DT, Hwang CS, Kreiner P, Eadie JL, Clark TW, et al.

The prescription opioid and heroin crisis: a public health approach to an
epidemic of addiction. Annu Rev Public Health. 2015;36:559–74.

2. European monitoring centre for drugs and drug addiction (EMCDDA).
European drug report 2015: trends and developments. Lisbon: EMCDDA; 2015.

3. Hordvin O, Skretting A, editors. The drug situation in Norway 2014:
annual report to the European monitoring Centre for Drugs and Drug
Addiction – EMCDDA. Oslo: SIRUS Norwegian Institute for Alcohol and
Drug Research; 2015.

4. Coupey SM. Barbiturates. Pediatr Rev. 1997;18:260–4.
5. Ekeberg O, Jacobsen D, Flaaten B, Mack A. Effect of regulatory withdrawal

of drugs and prescription recommendations on the pattern of self-
poisonings in Oslo. Acta Med Scand. 1987;221:483–7.

6. Wilens TE, Adler LA, Adams J, Sgambati S, Rotrosen J, Sawtelle R, et al.
Misuse and diversion of stimulants prescribed for ADHD: a systematic
review of the literature. J Am Acad Child Adolesc Psychiatry. 2008;47:21–31.

7. Evoy KE, Morrison MD, Saklad SR. Abuse and misuse of pregabalin and
gabapentin. Drugs. 2017;77:403–26.

8. Schjerning O, Rosenzweig M, Pottegard A, Damkier P, Nielsen J. Abuse
potential of pregabalin: a systematic review. CNS Drugs. 2016;30:9–25.

9. Klein L, Bangh S, Cole JB. Intentional recreational abuse of quetiapine
compared to other second-generation antipsychotics. West J Emerg Med.
2017;18:243–50.

10. Zin CS, Chen LC, Knaggs RD. Changes in trends and pattern of strong
opioid prescribing in primary care. Eur J Pain. 2014;18:1343–51.

11. Folkehelseinstituttet. Narkotikautløste dødsfall 2017. In: Norwegian Institute
of Public Health. https://www.fhi.no/nyheter/2018/nakotikautloste-dodsfall-2
017/. Accessed 18 Apr 2019.

12. Heyerdahl F, Hovda KE, Giraudon I, Yates C, Dines AM, Sedefov R, et al.
Current European data collection on emergency department presentations
with acute recreational drug toxicity: gaps and national variations. Clin
Toxicol. 2014;52:1005–12.

13. Kristinsson J, Palsson R, Gudjonsdottir GA, Blondal M, Gudmundsson S,
Snook CP. Acute poisonings in Iceland: a prospective nationwide study. Clin
Toxicol. 2008;46:126–32.

14. Lund C, Vallersnes OM, Jacobsen D, Ekeberg O, Hovda KE. Outpatient
treatment of acute poisonings in Oslo: poisoning pattern, factors
associated with hospitalization, and mortality. Scand J Trauma Resusc
Emerg Med. 2012;20:1.

15. Vallersnes OM, Jacobsen D, Ekeberg O, Brekke M. Patients presenting with
acute poisoning to an outpatient emergency clinic: a one-year
observational study in Oslo, Norway. BMC Emerg Med. 2015;15:18.

Grimsrud et al. BMC Emergency Medicine           (2019) 19:55 Page 8 of 9

https://www.fhi.no/nyheter/2018/nakotikautloste-dodsfall-2017/
https://www.fhi.no/nyheter/2018/nakotikautloste-dodsfall-2017/


16. Lund C, Teige B, Drottning P, Stiksrud B, Rui TO, Lyngra M, et al. A one-year
observational study of all hospitalized and fatal acute poisonings in Oslo:
epidemiology, intention and follow-up. BMC Public Health. 2012;12:858.

17. Duineveld C, Vroegop M, Schouren L, Hoedemaekers A, Schouten J, Moret-
Hartman M, et al. Acute intoxications: differences in management between
six Dutch hospitals. Clin Toxicol. 2012;50:120–8.

18. Burillo-Putze G, Munne P, Duenas A, Pinillos MA, Naveiro JM, Cobo J, et al.
National multicentre study of acute intoxication in emergency departments
of Spain. Eur J Emerg Med. 2003;10:101–4.

19. Dines AM, Wood DM, Yates C, Heyerdahl F, Hovda KE, Giraudon I, et al.
Acute recreational drug and new psychoactive substance toxicity in Europe:
12 months data collection from the European drug emergencies network
(euro-DEN). Clin Toxicol. 2015;53:893–900.

20. Skretting A, Bye EK, Vedøy TF, Lund KE. Rusmidler i Norge 2014. Oslo: SIRUS
Norwegian Institute for Alcohol and Drug Research; 2015.

21. Lyphout C, Yates C, Margolin ZR, Dargan PI, Dines AM, Heyerdahl F, et al.
Presentations to the emergency department with non-medical use of
benzodiazepines and Z-drugs: profiling and relation to sales data. Eur J Clin
Pharmacol. 2019;75:77–85.

22. Rossow I, Bramness JG. The total sale of prescription drugs with an abuse
potential predicts the number of excessive users: a national prescription
database study. BMC Public Health. 2015;15:288.

23. Wood DM, Heyerdahl F, Yates CB, Dines AM, Giraudon I, Hovda KE, et al. The
European drug emergencies network (euro-DEN). Clin Toxicol. 2014;52:239–41.

24. Statistics Norway. Table 01222. In: Statistikkbanken Statistics Norway https://
www.ssb.no/en/statbank/table/01222. Accessed 5 Nov 2018.

25. Vallersnes OM, Jacobsen D, Ekeberg O, Brekke M. Outpatient treatment of
acute poisoning by substances of abuse: a prospective observational cohort
study. Scand J Trauma Resusc Emerg Med. 2016;24:76.

26. Vallersnes OM, Persett PS, Oiestad EL, Karinen R, Heyerdahl F, Hovda KE.
Underestimated impact of novel psychoactive substances: laboratory
confirmation of recreational drug toxicity in Oslo. Norway Clin Toxicol. 2017;
55:636–44.

27. Heyerdahl F, Hovda KE, Bjornaas MA, Brors O, Ekeberg O, Jacobsen D.
Clinical assessment compared to laboratory screening in acutely poisoned
patients. Hum Exp Toxicol. 2008;27:73–9.

28. Jones JD, Mogali S, Comer SD. Polydrug abuse: a review of opioid and
benzodiazepine combination use. Drug Alcohol Depend. 2012;125:8–18.

29. Richards JR, Albertson TE, Derlet RW, Lange RA, Olson KR, Horowitz BZ.
Treatment of toxicity from amphetamines, related derivatives, and analogues: a
systematic clinical review. Drug Alcohol Depend. 2015;150:1–13.

30. Richards JR, Garber D, Laurin EG, Albertson TE, Derlet RW, Amsterdam EA,
et al. Treatment of cocaine cardiovascular toxicity: a systematic review. Clin
Toxicol. 2016;54:345–64.

31. White JM, Irvine RJ. Mechanisms of fatal opioid overdose. Addiction. 1999;
94:961–72.

32. Sakshaug S, Strøm H, Berg C, Blix HS, Litleskare I, Granum T. Drug
consumption in Norway 2011–2015. Oslo: Norwegian Institute of Public
Health; 2016.

33. Waal HBK, Clausen T, Håseth A, Lillevold PH. The 2013 annual assessment of
the Norwegian OMT programme. Oslo: SERAF – Norwegian Centre for
Addiction Research, University of Oslo; 2014.

34. Amato L, Davoli M, Perucci CA, Ferri M, Faggiano F, Mattick RP. An overview
of systematic reviews of the effectiveness of opiate maintenance therapies:
available evidence to inform clinical practice and research. J Subst Abus
Treat. 2005;28:321–9.

35. Mattick RP, Breen C, Kimber J, Davoli M. Methadone maintenance therapy
versus no opioid replacement therapy for opioid dependence. Cochrane
Database Syst Rev. 2009;3:CD002209.

36. Mattick RP, Kimber J, Breen C, Davoli M. Buprenorphine maintenance versus
placebo or methadone maintenance for opioid dependence. Cochrane
Database Syst Rev. 2008;2:CD002207.

37. Sordo L, Barrio G, Bravo MJ, Indave BI, Degenhardt L. Wiessing L, et al
mortality risk during and after opioid substitution treatment: systematic
review and meta-analysis of cohort studies. BMJ. 2017;357:j1550.

38. Frauger E, Amaslidou D, Spadari M, Allaria-Lapierre V, Braunstein D, Sciortino
V, et al. Patterns of methylphenidate use and assessment of its abuse
among the general population and individuals with drug dependence. Eur
Addict Res. 2016;22:119–26.

39. Han E, Kwon NJ, Feng LY, Li JH, Chung H. Illegal use patterns, side effects,
and analytical methods of ketamine. Forensic Sci Int. 2016;268:25–34.

40. Radunz L, Reuter H, Andresen-Streichert H. Modafinil in forensic and clinical
toxicology: case reports, analytics and literature. J Anal Toxicol. 2018;42:353–9.

41. Syse VL, Brekke M, Grimsrud MM, Persett PS, Heyerdahl F, Hovda KE, et al.
Gender differences in acute recreational drug toxicity: a case series from
Oslo, Norway. BMC Emerg Med. 2019;19:29.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Grimsrud et al. BMC Emergency Medicine           (2019) 19:55 Page 9 of 9

https://www.ssb.no/en/statbank/table/01222
https://www.ssb.no/en/statbank/table/01222

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Objectives

	Methods
	Design
	Setting
	Participants
	Data collection and classification
	Statistical analyses
	Ethics

	Results
	Discussion
	Summary of main findings
	Benzodiazepines
	Opioids
	Other drugs
	Clinical course
	Strengths and limitations

	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

