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1  |  INTRODUC TION

Pain is highly prevalent, with about 20% of European adults suffer-
ing from chronic non- cancer pain (CNCP).1 Regarding cancer pain, it 
is estimated that 45% to 56% of all cancer patients will experience 
moderate to severe pain.2

Analgesic drugs are commonly used. For example, US pa-
tients consulting for acute or CNCP were prescribed opioids in 

approximately 20% of the cases.3 Since the 1990s, the medical use 
of opioids has much increased, in part due to an effort to encour-
age better treatment of pain by clinicians,4 and the common use of 
the World Health Organization (WHO) three- step ladder for can-
cer pain also for CNCP but spurred in part by aggressive promo-
tion for some of them.5 Between 1999 and 2015 in the US, opioid 
consumption tripled, increasing from 180 to 640 morphine milli-
gram equivalent per capita. In parallel, the death rate from opioid 
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Abstract
Opioid use and associated morbidity and mortality have increased in several countries 
during	the	past	20 years.	We	performed	a	study	whose	objective	was	to	assess	the	fre-
quency and causes of opioid- related emergency division (ED) visits in an adult tertiary 
Swiss	University	Hospital	over	9 weeks	in	2018.	We	primarily	assessed	opioid-	related	
adverse drug reactions (ADR), secondary overdose, misuse, abuse, and insufficient pain 
relief.	Current	opioid	use	was	identified	in	1037	(8.3%)	of	the	12 470	included	ED	visits.	
In 64 opioid users, an ADR was identified as a contributing cause of the ED visit, repre-
senting 6.2% of opioid users, and 0.5% of the total ED visits. Moreover, we identified an 
overdose in 16 opioid users, misuse or abuse in 19 opioid users, and compatible with-
drawal symptoms in 7 opioid users. After pooling all these events, we conclude that the 
ED visits could be related to opioid use in 10.2% of opioid users. Finally, in 201 opioid 
users, insufficient pain relief (pain not responding to the current pharmacological treat-
ment) was identified as a contributing cause of ED visits. In these cases, other factors 
than simply pharmacological nonresponse may have been involved. In the context of an 
ever- increasing opioid use to better control chronic pain situations, these results should 
reinforce emergency network epidemiological surveillance studies at a national level.
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overdoses increased almost sixfold between 1999 and 2017.6 In 
2015,	opioid-	related	deaths	reached	more	than	33 000	cases	in	the	
US.7 This crisis often referred to as the opioid epidemic mainly af-
fects the US and Canada.

In Europe, the control over opioid prescription has been greater 
than in the US, making access more difficult for non- direct benefi-
ciaries.8 However, analysis of the European consumption data pro-
vided by the International Narcotics Control Board showed that the 
use	of	opioids	has	steadily	risen	from	the	early	to	mid-	1990 s	up	to	
2008 and leveled off since 2009. Opioid consumption has even de-
clined in several Western Europe countries including Switzerland, 
which may suggest that not all the factors responsible for the opioid 
epidemic observed in the US are present, thus preventing the de-
velopment of an opioid crisis.9 However, fewer epidemiologic data 
than in the US are yet available.10 Europe as a whole does not seem 
to be facing an opioid crisis but differences between countries might 
exist.11 A retrospective, multi- source database study conducted in 
the Netherlands showed that between 2008 and 2017, the number 
of opioid prescriptions almost doubled, and the number of hospital 
admissions related to opioids tripled.12 In France between 2004 and 
2017, overall strong opioid use doubled and so did opioid- related 
hospitalizations.13 In Switzerland, a study based on insurance claims 
showed	that	between	2006	and	2013,	the	claims	per	100 000	per-
sons doubled for strong opioids while it modestly increased by 13% 
for weak opioids.14

Opioids can cause a wide range of adverse drug reactions (ADR), 
including drowsiness, confusion, dizziness, increased risk of a fall,15 
respiratory depression,16 constipation,17 withdrawal syndrome after 
abrupt discontinuation of long- term therapy, addiction, abuse and 
misuse.18

Given the opioid crisis that North America is currently facing, 
more European data are urgently needed. Our study aimed to eval-
uate the frequency of opioid- associated ADR in patients visiting the 
emergency division (ED) of a tertiary Swiss University Hospital. A 
subpart of our study was conducted specifically on elderly patients.19

2  |  MATERIAL S AND METHODS

2.1  |  Study design

The study design and outcomes have been described in detail else-
where.19 In brief, our retrospective, monocentric, observational 
study was conducted in the adult ED of University Hospitals of 
Geneva to evaluate the frequency of ED visits considered due to 
opioid- related ADR.

2.2  |  Setting and population

Our	study	was	performed	over	9 weeks	 in	2018	 (May,	September,	
and	1 week	in	August	[heatwave]).	We	selected	these	periods	to	be	
representative of three different seasons.

The study population was defined by all consecutive patients 
who visited the adult ED from University Hospitals of Geneva during 
the chosen period. Patients aged under 18 were excluded from the 
analysis. The adults' ED is divided into an inpatient and outpatient 
emergency unit. It also includes a psychiatric emergency unit. All 
units are open around the clock. The classification of the patients for 
the inpatient and outpatient emergency unit is based on the Swiss 
Emergency	Triage	 Scale	 (SETS).	 Level	 1	 is	 a	 life−/limb-	threatening	
situation where the patient must be seen by a medical doctor imme-
diately,	 level	2	 in	 the	following	20 min,	 level	3	within	120 min,	and	
level 4 is considered, non- urgent. Most of level 3, all level 4, and 
part of level 1 and 2 are seen in the outpatient emergency unit. The 
evaluation of the pain by using a visual analogic scale (0 to 10) is a 
key point of the SETS.

We identified patients with current use of prescription opi-
oids through the screening of patients' electronic health records 
(EHR), including medication assisted treatment for opioid depen-
dence (MATOD). In Switzerland, the following drugs have market-
ing authorization for this indication: methadone, levomethadone, 
morphine, and buprenorphine. The medical records from the ED 
usually contain information about home treatment obtained from 
the patient or previous hospital data. The information technologies 
from our canton does not allow a full exchange of health informa-
tion between hospital and community records. Patients using illicit 
opioids were excluded. Two clinical pharmacologists reviewed the 
medical records of patients on opioids to determine the causal as-
sessment between ADR and opioid use. For this purpose, we used 
the system proposed by the WHO- Uppsala Monitoring Centre 
system.20

2.3  |  Outcomes

The primary outcome was the frequency of ED visits considered as 
being caused by an opioid ADR.

Secondary outcomes were the frequency of ED visits due to 
overdose, misuse, abuse, and insufficient pain relief. Misuse and 
abuse were defined according to the definitions proposed by Smith 
et al.21 Misuse consists of any intentional therapeutic use of a drug 
product in an inappropriate way, (according to the WHO: not con-
sistent with legal or medical guidelines). Abuse consists of any in-
tentional, non- therapeutic use of a drug product or substance to 
achieve a desirable psychological or physiological effect. We con-
cluded to insufficient pain relief in the presence of pain in patients 
treated with analgesics that was sufficiently disabling or unpleasant 
to lead the patient to consult the ED.

2.4  |  Data source and variables

As previously described,19 we collected the following data from the 
EHR of our institution: opioid name, dose, and indication, use of con-
current drugs, and cause of ED visit. We also evaluated the role of 



    |  3 of 6ING LORENZINI et al.

drug– drug interaction (DDI) by using the computerized interaction 
database system Lexi- Interact® in Lexicomp.22

2.5  |  Statistics

Primary and secondary outcomes were reported using descriptive 
statistics. We used Chi- square and Student t- test (for categorical and 
continuous variables, respectively) to compare groups. p < .05	was	
considered significant. We performed the analysis with the SPSS® 
software package, version 25 (IBM corporation).

2.6  |  Ethics approval

Ethical approval for the study was obtained from the local ethics 
committee (local study number: GE- CCER 2017- 02217). The study 
was performed in accordance with the Declaration of Helsinki.

3  |  RESULTS

A	total	of	13 179	patients'	visits	to	the	adult	ED	occurred	during	the	
study period, 709 were excluded (Figure 1).	Among	the	12 470	re-
maining patients' visits, current opioid use was identified in 1037 
(8.3%) of them. Opioid users were significantly older than opioid 
non- users (59 vs. 49 years old). The proportion of female patients 
was greater among opioid users (52.0 vs. 46.7%) (Table 1).

In opioid users, weak and strong opioid use represented each 
approximately half of the cases (n = 512 and 593 respectively). 
Tramadol was the most frequently used weak opioid, either alone 
or with acetaminophen (40.1% of all opioids). Morphine (18.0%) was 
the most frequently used strong opioid followed by buprenorphine 
(10.7%) and oxycodone, alone or as a fixed- dose combination with 
naloxone (8.8%) (Figure 2). Acute and chronic non- cancer pain was 
the main indication of the use of weak opioids (45.3% and 42.8% 
respectively). Strong opioids were mainly used for CNCP (44.2%), 
followed by substitution therapy (MATOD) (18.5%), cancer pain 
(15.2%), and acute pain (10.1%).

In 64 opioid users, an ADR was identified as a potential cause 
of the ED visit, which represents 6.2% of opioid users, and 0.5% of 
the total ED visits. Moreover, we identified an overdose in 16 opioid 
users (8 accidental, and 8 deliberate), misuse or abuse in 19 opioid 
users, and withdrawal symptoms in 7 opioid users. Pooling all these 
adverse events represents 106 patients, 10.2% of opioid users, and 
0.9% of the total ED visits. Finally, in 201 opioid users, insufficient 
pain relief (pain not responding to the current pharmacological treat-
ment) was identified as a contributing cause of ED visits (Figure 1).

In the 64 opioid users presenting at least one ADR, a total of 
73 ADR were found, principally represented by injury (n = 25) (fall), 
gastrointestinal disorders (n = 23) (mainly constipation, ileus, nau-
sea, and vomiting), and nervous system disorders (n = 14) (mainly 
confusional state, dizziness). In approximately half of the cases 
(n = 35), a pharmacodynamic (PD) DDI was present (with 3 patients 
displaying both pharmacokinetic (PK) and PD DDI), involving a total 
of 55 co- medications. In two- thirds of the cases (n = 36), the other 

F I G U R E  1 Study	flow	chart

All patients 
(n = 12 470)

Opioid users 
(n = 1037, 8.3%)

Opioid non- users 
(n = 11 433, 91.7%) p- value

Male, n (%) 6596 (52.9%) 498 (48.0%) 6098 (53.3%) .001a

Female, n (%) 5874 (47.1%) 539 (52.0%) 5335 (46.7%)

Age,	mean ± SD 50.1 ± 21.1 59.3 ± 20.3 49.2 ± 21.0 <.001b

aPerson Chi- square, asymptomatic significance 2- sided.
bStudent t test.

TA B L E  1 Patients	demographics
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involved treatment was a central nervous system drug (Anatomical 
Therapeutic	Chemical	[ATC]	first	level	N:	antiepileptics,	psycholep-
tics, and psychoanaleptics). The other involved therapeutic groups 
were ATC first level C (cardiovascular system, n = 9, 16.4%) and A 
(alimentary tract and metabolism, n = 6, 10.9%). One hundred and 
fifty- six (156) of the 201 patients displaying insufficient pain relief 
were taking either codeine, tramadol or oxycodone. Twenty- five of 
them were also taking a moderate cytochrome P450 (CYP) 2D6 in-
hibitor; none were taking a strong CYP2D6 inhibitor.

4  |  DISCUSSION

In our study conducted in a Swiss University Hospital, we found that 
8.3% of adult patients presenting to the ED were currently using a pre-
scription opioid. Our results are in line with a recently published Swiss 
study which showed a prevalence of 7.3% of opioid use in patients 
visiting the ED.23 Although we did not observe a high prevalence of 
opioid- related overdoses, the ED visits could be related to opioid use 
in approximately 10% of opioid users, mainly because of adverse drug 
reactions. We found that weak opioids were mainly used for non- 
cancer pain (both acute and chronic) while chronic non- cancer pain 
was the main indication for strong opioid use. Two other Swiss stud-
ies have also highlighted non- cancer pain as being the primary indica-
tion of prescription opioids.23,24 On the other hand, we also found 
that approximately 20% of opioid users presented to the ED because 
of pain. Several reasons can contribute to the presence of pain in 
opioid- treated patients. First, some types of pain may not respond to 
opioids. For example, in chronic non- cancer pain, nonopioid therapy 
is preferred according to recent US and European guidelines.25,26 In 
neuropathic pain, strong opioids have a weak recommendation for 
use and are proposed as the third line.27 In osteoarthritis, opioids are 
strongly not recommended due to the current concern about physical 
dependence and limited benefits.28 In such chronic conditions, taking 
analgesic drugs should be part of a global approach to pain, but physi-
cal activity and participation in programs aiming at improving social 
and psychological functioning remain essential.29 Even in cancer pain, 
the proportion of non- responders or poor responders may be high. 
For example, in a phase IV trial conducted on oncological patients 
suffering from chronic cancer pain, a poor response was observed in 
approximately 25% of the studied population.30

Secondly, the long- term administration of opioids can result in 
the development of analgesic tolerance, observed as a decrease in 
effect and leading to dose escalation. From a mechanistic point of 
view, involved mechanisms include upregulation of drug metab-
olism, desensitization of receptor signaling, or downregulation of 
receptors.31 Paradoxically, the progressive increase in opioid doses 
can result in opioid- induced hyperalgesia (OIH). OIH is defined as 
a state of nociceptive sensitization caused by exposure to opioids 
where an opioid- treated patient becomes more sensitive to painful 
stimuli.32

Finally, chronic pain has been demonstrated to be a leading cause 
(37.7%) of highly frequent ED visits. An opioid was prescribed to ap-
proximately half of highly frequent ED users with chronic pain.33 In a 
Canadian ED setting, 10% of ED visits were related to chronic pain.34

Another cause of non- response to opioid analgesics could be 
related to genetic polymorphisms with drugs needing a metabolic 
activation by CYP2D6 such as tramadol, codeine, or oxycodone. 
Therefore, poor metabolizers may produce less active metabolites 
leading to reduced analgesic effects.35 We did not assess CYP2D6 
genetic polymorphism in our study. Limited apparent CYP2D6 ac-
tivity could also be due to drug– drug interaction. Although none 
of our patients on tramadol, codeine, or oxycodone was taking a 
strong CYP2D6 inhibitor, 16% of them were also taking a moderate 
CYP2D6 inhibitor. In these cases, limited active metabolite produc-
tion might have contributed to insufficient analgesia.

When pooling ADR, overdose, misuse or abuse, and with-
drawal symptoms, we found that 10% of ED visits from patients 
on opioids could be considered opioid- related complications, 
and 0.9% of total ED visits. Our results add Swiss epidemiolog-
ical data regarding opioid- related morbidity to the recently pub-
lished study by Woitok et al23 with comparable values regarding 
overdoses (approximately 1.5% of patients on opioids). As our 
data do not cover the whole population, our results cannot be 
strictly compared to those from US studies. A US study per-
formed in Nevada showed a rate of opioid- associated ED visits 
of	 767	 per	 100 000	 ED	 visits	 in	 2017.36 Another US study re-
ported that opioid- related ED visits accounted for 0.23% of vis-
its in 2013.37 Finally, another study performed on a US cohort 
of adults prescribed opioids chronically reported a rate of 73 ED 
visits	 per	 100 000	 in	 2015.38 Our results and those from other 
European researchers suggest that European countries should 

F I G U R E  2 Used	opioids
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more systematically monitor opioid consumption and patterns of 
opioid- related morbidities to prevent similar epidemics such as 
the one observed in the US.10,13,39,40

We found that 6% of patients on opioids presented to the ED 
because of ADR. In studies assessing ADR as a cause of hospital 
admission, analgesics have been frequently involved as the top 
implicated drugs.41,42 The most frequent ADR were falls and gas-
trointestinal disorders such as constipation, which is in line with 
the findings from the other Swiss study by Woitok et al.23 Indeed, 
several studies have shown an augmented risk of falls with opioid 
use.43,44

Drug– drug interactions represent a major issue in patients with 
polypharmacy and were frequent in our patients presenting an ADR. 
For example, a large US cohort study showed that in approximately 
two- thirds of patients who visited the ED because of opioid use, a 
benzodiazepine was also prescribed.38 The benefit/risk ratio of such 
drug associations should be assessed regularly.

The retrospective design was the main limitation of our study. 
This did not allow us to interview patients for example to assess 
therapeutic adherence. In addition, we could not clarify potential in-
accuracies in the EHR, therapeutic indications, or dose modifications 
when missing.

In conclusion, our study, providing the very first clinical re-
sults in Western Switzerland, highlights that prescription opi-
oid use was common in adult patients visiting the ED. Although 
the prevalence of opioid- related overdoses was quite low, other 
opioid- related problems such as ADR and insufficiently relieved 
pain were common. In the context of an ever- increasing opioid use 
to better control chronic pain situations, these results should re-
inforce emergency network epidemiological surveillance studies 
at a national level.
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