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Abstract

Background

Prescribing practice of pain medication is changing in the Netherlands; opioids are
used more often instead of nonsteroidal anti-inflammatory drugs (NSAIDs), therefore
we aimed to compare the use of pain medication with Slovenia which has stringent
prescribing rules for strong opioids.

Methods

We conducted a cohort study into national prescription databases of the Netherlands
and Slovenia covering pharmacy claims between January 1, 2013 and December 31,
2019. In the analysis about 17 million Dutch and 2 million Slovenian residents were
included.

Findings

The use of opioids and NSAIDs was higher in Slovenia than in the Netherlands. More
frequent use of opioids in Slovenia could be almost entirely explained by weak opioids
(about 6% of the population), whereas they were prescribed 50% less frequently

in the Netherlands. The opioid use has increased by about 20% in the Netherlands
(4.85% and 6.00% of the population in 2013 and 2018, respectively), and the majority
of this increase could be explained by strong opioids (4.05% in 2018), specifically, by
oxycodone whose use increased by more than 2-fold between 2013 and 2019. In
comparison, oxycodone was seldomly used in Slovenia (about 0.3% of the population
received a prescription in a year).

Interpretation

When medication use is controlled by stringent prescribing rules, like for strong opioids
in Slovenia, the use is lower as compared to when such rules do not exist.
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Introduction and rationale

The use of opioids has become wide-spread worldwide and the number of opioid
overdoses have risen to such numbers that some countries proclaimed an opioid
epidemic [1]. Causes of this increase in opioid use are not well known, but are probably
multifactorial. Remarkably, the situation regarding opioid crisis differs between
countries, and a probable reason for this is lack of harmonized pain relief guidelines. In
1996, the World Health Organization (WHO) published a revised guideline about the
treatment of pain relief in patients with cancer, wherein the now established three-step
pain ladder was introduced, which entails a stepwise approach to pain relief, starting
with acetaminophen/paracetamol and ending, via nonsteroidal anti-inflammatory
drugs (NSAIDs) and opioids for mild to moderate pain, at opioids for moderate to
severe pain as a last resort [2,3]. As a response to the uncontrolled rate of opioid
overdoses in the United States, a new guideline by the Centers for Disease Control and
Prevention was proposed in 2016, that provides recommendations regarding safety

of opioid use in the treatment of chronic non-cancer pain [4]. A similar approach was
taken by the National Institute for health and Care Excellence that announced a new
guideline for chronic pain in 2021, but has not yet been published [5].

In the Netherlands, physicians follow the WHO pain ladder. The guide is supplemented
by the pain standard of the general practitioners'society in the Netherlands, and the
postoperative pain guideline that was revised in 2013. Since then, the prevalence

of opioids and NSAIDs use has changed in the Netherlands. It has been previously
reported by our group and others, that the opioid prescription prevalence increased
from 814,211 individuals in 2013 to 1,027,019 individuals in 2017 who registered to at
least one opioid prescription per calendar year [6,7], while the number of individuals
with NSAIDs prescriptions has decreased by n = 255,675 individuals between 2013
and 2017 [8]. Based on the scientific literature it has been evident for some time that
the use of NSAIDs is associated with increased risk of gastrointestinal, cardiac and

renal complications [9-14], which may have encouraged physicians against NSAIDs
prescribing. Moreover, in the 2013 edition of the Dutch postoperative pain guideline,
special attention was given to novel opioid analgesic medications with oxycodone
being one of them. The working group recommended prescribing morphine and
piritramide in treatment of moderate to severe postoperative pain, but also oxycodone
when oral intake is possible [9]. This advice may have encouraged Dutch physicians to
consider oxycodone as a pain treatment option.

161



Chapter 6

In Slovenia, physicians also follow national guidelines on non-cancer and cancer

pain [15,16], which were based on the WHO pain ladder. The prevalence of analgesic
prescriptions is routinely checked by the National Institute of Public Health for
surveillance purposes [17]. In addition to this guideline, there are special prescribing
rules that concern only “strong” opioids, which we define as all registered opioid
medications that do not contain tramadol. In other words, “weak” opioids are those
opioids that contain either tramadol or tramadol in combination with paracetamol, for
which special prescribing rules do not apply. These special prescribing rules are: special
hand-written prescription form in a duplicate, compulsory identification both at the
doctor’s office and in the pharmacy and required age more than 18 years to be able to
fill the medication, prescription of the amount that lasts up to 30 days of persistent use,
repeat prescription prohibited.

In the current study, we hypothesized that the prevalence of opioid use is lower in
Slovenia than in the Netherlands, because of this strict prescription policy regarding
strong opioids [18]. In contrast, we expected that the use of NSAIDs is higher in
Slovenia compared with the Netherlands, because prescribing restrictions that pertain
to strong opioids in Slovenia do not apply to this group of analgesic medication.
Therefore, we set out to compare the prevalence of analgesic medications use in the
total population of Slovenia and in the Netherlands between 2013 and 2019.

Methods

Setting and Participants

We conducted a nation-wide cohort study for which we analyzed national prescription
datasets from the Netherlands and from Slovenia. Vital statistics of the Netherlands are
managed by Statistics Netherlands, that collects information on all residents (about 17
million people). Prescription data of Slovenia are collected and managed by the Health
Insurance Institute of Slovenia. In this dataset the whole population of Slovenia is
covered which is about 2 million people. In this cohort study, we investigated data that
pertain to the time between January 1st, 2013 and December 31st, 2019.

This study was exempt from the Medical Ethical Review Committee of Leiden University

Medical Center (reference number: G21.033), as well as from the National Medical Ethics
Committee of Slovenia after a review (reference number: 0120- 17/2021-3). All personal
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information of participants in the Netherlands was identified by third parties prior to
analysis. Authorized employee (M.U.) of the Health Insurance Institute of Slovenia had
access to personal information of participants, and prepared identified aggregated data
prior to analysis. This ensures that no personal information can be disclosed from the
results.

Data Sources

The Netherlands

Statistics Netherlands

Prescription reimbursement data were collected for all Dutch residents entitled

to pharmaceutical care, i.e,, those insured by the basic health insurance which is
mandatory by law and covers almost all residents, n = 17,163,404 (99.9%) in 2018 [19].
The Health Care Institute of the Netherlands collects prescription reimbursement
data and provides it to Statistics Netherlands. Medication dispensed from outpatient,
community pharmacies, and in residential homes for elderly are collected in the
national reimbursement database, whereas medicine use in hospitals and in nursing
homes is not collected [20]. In the prescription reimbursement database of Statistics
Netherlands medications are classified according to the Anatomical Therapeutic
Chemical Classification System (ATC) [21], and are made available on the 3rd level (4
position) of the ATC code. These data were at the time of the analysis (in December
2020) published up to and including 2019.

Medicine and Medical Devices Information Project (GIP)

Prescription reimbursement data does not contain information on the level of

active substances, i.e, 5th level of the ATC classification, therefore we analyzed the
open-source prescription data (GIP) provided by the Health Care Institute of the
Netherlands [22]. The Institute is responsible for the content of the GIP data, keeping
the data updated as well as its accuracy [23]. The GIP data contains information on all
medications reimbursed under the basic health insurance [24]. The information that is
publicly available on the GIP database may be used as desired, when the source of the
information is declared [25].
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Slovenia

Prescription data were collected for all residents of Slovenia entitled to the
pharmaceutical care which is insured by the national health insurance that covered
almost all residents (about 2 million, 99.97%) throughout the observation time.
Prescription data records all medications dispensed from community pharmacies.
Medicines used during hospitalization and during outpatient hospital or nursing home
encounter are not recorded in this dataset. Note that magistral preparations containing
opioids are not recorded in this dataset. All prescriptions for medications were
identified based on the 5th level of the ATC classification.

Variables and Outcomes

We performed an analysis into national vital statistics of the Netherlands and of
Slovenia, in which all citizens who resided in an individual country at the time of
observation, i.e, between January 1st, 2013 and December 31st, 2019, were included.
To obtain information on national vital statistics data we utilized publicly available
data in both countries. Information on age (stratified into age groups) and sex for the
Netherlands was obtained from “StatlLine” of Statistics Netherlands [26], and the same
information for Slovenia from Statistical Office of the Repubilic of Slovenia [27].

We identified individuals who received a prescription for a medication and also

filled the prescription in a pharmacy. The number of those who received at least one
prescription for an analgesic medication in a calendar year was used to calculate annual
prevalence, which is the main outcome of this study. We investigated two analgesic
medication groups that are represented in the WHO pain ladder, namely opioids, and
NSAIDs. Opioid prescriptions were identified based on the ATC code NO2A, and NSAIDs
prescriptions based on the ATC code MO1A. There are substantial differences in the
availability of individual active substances in Slovenia and in the Netherlands, however,
we classified opioid medications as “strong” and “weak’, based on tramadol. When a
medication contained tramadol, it was classified as a weak opioid, and otherwise as

a strong opioid medication. These opioid groups were defined based on “Medicinal
Products Act”in Slovenia, in order to compare the two countries. A comprehensive list
of all registered active substances is available in the Supplementary Table 1.

Statistical Methods

We performed a descriptive analysis of the total population in the Netherlands, in
Slovenia and in the European Union between 2013 and 2019, and calculated the
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total number of residents living in each individual country. Then, we stratified the

total population of each individual country by age, which was grouped into five

age categories: from 0 to 14 years, from 15 to 24 years, from 25 to 44 years, from 45

to 64 years and more than 65 years, and sex. These results were presented as total
numbers and as a proportion of the total population. Then, we identified the number
of individuals to whom opioids, and NSAIDs were prescribed and calculated an annual
prevalence percentage with corresponding 95% confidence interval (Cl) for each
individual country through the observation period. To explore time-trends of opioids,
and NSAIDs prescriptions in each individual country we calculated relative risks (RR)
with corresponding 95% Cl in which we selected the calendar year 2013 as a reference.
In order to make the annual prevalence calculations as well as the time- trend analysis
comparable between the Netherlands and Slovenia, we corrected for demographic
differences (age and sex) between these two countries with direct standardization
where we utilized the population of European Union of 2013 as weights. We presented
results of the latter analysis as standardized prevalence percentage with corresponding
95% Cl, and standardized RR with corresponding 95% Cl where we took the calendar
year of 2013 as a reference. There were no individuals lost to follow-up nor were any
data lost in the merging process.

All statistical analyses were performed with SPSS for Windows, release 25.0 (SPSS,
Chicago, IL, USA). Figures were created with R studio (A Language and Environment
for Statistical Computing, R Core Team, R Foundation for Statistical Computing, Vienna,
Austria, https://www.R- project.org), using R package ggplot2 version 3.2.125 [28].
The STROBE statement checklist for cohort studies was used to guide reporting of the
findings.

Results

Participants

In the analysis, all residents of the Netherlands and Slovenia were included. There were
n = 2,080,908 individuals registered in Slovenia in 2019. Of these, about a half were
women (n =1,042,252) (Table 1). The age structure was similar in both countries as
47.2% of the Dutch population of 2019 (n = 17,282,163), and 48.5% of the population of
Slovenia of 2019 was older than 45 years. Women accounted for about 50% of the total
Dutch population and of the Slovenian population throughout the observation period
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(Table 1). Demographic characteristics of both Slovenia and the Netherlands are similar
to the population of European Union of 2013 that was selected to standardize the
annual prevalence of different analgesic medications.

Annual prevalence of opioids and NSAIDs prescription

Generally, Slovenian residents received more pain medication compared to residents of
the Netherlands (Figure 1).

NSAIDs Opioids
25

Standardized prevalence (%)
o

. /,,/\
2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019
Country — Netherlands ---- Slovenia

Figure 1. Standardized prevalence of opioid, NSAIDs and other analgesic medication use in the Netherlands
and in Slovenia, from 2013 to 2018(9)

In Slovenia, 6.79% [95% Cl, 6.75-6.82] of residents received at least one prescription for
an opioid in 2018, which was 6.00% [95% Cl, 5.99-6.01] in the Netherlands in the same
calendar year. However, prescription opioid use is decreasing in Slovenia (standardized
RR, 0.85 [95% Cl, 0.84-0.85], comparing 2018 with 2013). In the Netherlands prescription
opioid use is increasing over the time frame (standardized RR, 1.19 [95% Cl, 1.18-1.19],
comparing 2018 with 2013) (Figure 1, Supplementary Table 2). The more frequent use
of prescription opioids in Slovenia could be almost entirely explained by weak opioids
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(~69%), whereas in the Netherlands weak opioids were less frequently prescribed (~3%)
(Figures 2, 3). The majority of the increase in prescription opioid use in the Netherlands
could be explained by strong opioids (RR, 1.70 [95% Cl, 1.69-1.70]), specifically, by
oxycodone that was prescribed to about 2% Dutch residents in 2019 (Figure 3).

The prevalence of oxycodone prescription increased more than 2-fold between

2013 and 2019 in the Netherlands. In comparison, oxycodone was barely used in
Slovenia throughout the observation period (about 0.3% of the population received a
prescription for oxycodone in a year'’s time).

NSAIDs, nonsteroidal anti-inflammatory drugs. Opioids were identified based on the
ATC code NO2A, NSAIDs based on the MOTA and other analgesic medication based on
the NO2B. Prevalence was corrected for age- and sex- differences between Slovenia in
the Netherlands with direct standardization where we utilized the population of the
European Union of 2013 as weights.

There were also differences between these two countries when comparing NSAIDs
use (Figure 1). In 2018, about 25% of the Slovenian population and about 13% of the
Dutch population received at least one prescription for NSAIDs medication (Figure 1,
Supplementary Table 2). In the Netherlands the use of NSAIDs prescriptions has
decreased since 2013 (standardized RR, 0.85 [95% Cl, 0.85-0.85], comparing 2018
with 2013), whereas in Slovenia it remained unchanged throughout the observation
time (standardized RR, 1.00 [95% Cl, 1.00-1.01], comparing 2018 with 2013) (Figure 1,
Supplementary Table 2).
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Strong Opioids Weak Opioids

o

Prevalence (%)

2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Country — Netherlands - Slovenia

Figure 2. Prevalence of strong and weak opioids use in the Netherlands and in Slovenia, from 2013 to 2019

Opioids were identified based on the ATC code NO2A, strong opioids were defined as all opioids except tramadol. There are
differences in the availability of individual substances in each country. These differences can be found in the Supplementary
Table 1.

Strong Opioids Strong Opioids
Netherlands Slovenia
6
4
) /
2o —
E Weak Opioids Weak Opioids
T Netherlands Slovenia
o
o 77777777J\
6
4
-,
2
_— -_
0

2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

— Buprenorfine — Hydromorphone — Nicomorphine — Pethidine — Tramadol
Drug — Dextromoramide — Morphine — Oxycodone  — Piritramide — TramadolParacetamol
— Fentanyl — MorphineCombo — Pentazocine — Tapentadol

Figure 3. Prevalence of individual opioids in the Netherlands and in Slovenia, from 2013 to 2019

Opioids were identified based on the ATC code NO2A, strong opioids were defined as all opioids except tramadol. There are
differences in the availability of individual substances in each country. These differences can be found in the Supplementary
Table 1.
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Discussion

In this analysis we set out to compare the annual prevalence of pain medication use

in Slovenia and in the Netherlands between January 1st, 2013 and December 31st,
2019. In order to make the comparison between these two countries accurate, we
corrected pain medication use for demographic differences (age and sex) with direct
standardization. We discovered that the annual prevalence of opioids, and NSAIDs, was
higher in Slovenia compared with the Netherlands throughout the observation period.
However, strong opioid use trends investigated between 2013 and 2019 pointed in the
opposite direction when these two countries were compared.

Throughout the observation period, opioid use in Slovenia has decreased between
2013 and 2019 (standardized RR, 0.80 [95% Cl, 0.79-0.80], 2019 compared with 2013,
prevalence of opioid use in the general population was 6% in 2019), which could

be in its entirety explained by a decrease in prescription of tramadol in combination
with acetaminophen/paracetamol (n = 121,534, 5.84%). In the Netherlands the use

of opioids has increased by 20% between 2013 and 2017 and plateaued out in 2018
(standardized RR, 1.19[95% Cl, 1.18-1.19] when comparing 2018 with 2013), and the
prevalence of opioid use in the general population was 6% in 2018. The increase in
opioid prescription in the Netherlands can be explained almost entirely by oxycodone
(Nn=418,707,2.42% in 2019) and tramadol (n = 417,649, 2.42% in 2019) use. However,
the use of tramadol has been steadily decreasing since 2013 (RR, 0.95 [95% Cl, 0.95—
0.95] comparing 2019 with 2013), whereas the use of oxycodone increased more than
2-fold (RR, 2.28 [95% Cl, 2.27-2.29], comparing 2019 with 2013). Approximately the
same proportion of residents received an opioid prescription in Slovenia in 2019 as

in the Netherlands in 2018. This finding is in contrast with our hypothesis, where we
expected that the use of opioid medications would be higher in the Netherlands than
in Slovenia.

The analysis into individual opioid medications revealed that prescription of weak
and strong opioids differed between countries. The following reasons can potentially
explain these findings: First, in Slovenia prescribing of strong opioids is strictly
regulated by the Medicinal Products Act and requires a special prescription form. This
procedure is rather complicated and time-consuming, i.e,, it needs to be in a paper
format, either hand-written or printed, and an entry in the book of narcotics needs to
be made, which ensures full traceability of the prescribed opioid [10,18]. In Figures 2,
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3 we demonstrated that almost all opioid prescriptions in Slovenia can be explained

by prescribing tramadol in combination with acetaminophen/paracetamol, which is a
weak opioid (also in a lower dose) and therefore not strictly regulated. In contrast in the
Netherlands, opioid prescription is not as strictly requlated compared to Slovenia with
less time-consuming regulations. This suggests that applying strict prescription rules for
strong opioids may lead to a lower prescription rate of strong opioids.

Second, in the Netherlands the prescription of strong opioids, especially oxycodone,

is recommended as demonstrated on the example of the revised postoperative pain
guideline [9]. This suggests that the threshold for receiving a prescription for a strong
opioid is lower in the Netherlands compared to Slovenia. Additionally, many patients
who receive tramadol experience gastrointestinal disturbances [29], which may have
inspired Dutch physicians to prescribe less tramadol while at the same time oxycodone
was advertised as a safer opioid option [30]; the use of oxycodone skyrocketed and the
use of tramadol plateaued [31].

Third, the difference in opioid prescription can be explained by the difference
between countries in the quantity and duration of the prescribed opioids. In Slovenia,
physicians are not allowed to prescribe strong opioids for longer than 30 days. In
contrast, there are no restrictions on the length of dosing imposed in the Netherlands
[10,18]. Prescribing a strong opioid on repeat prescription enables a patient to have

a continuous prolonged access to the opioid medication without consulting with a
medical professional. Although, the pain guideline of the general practitioners’society
in the Netherlands advises on evaluation of opioid use every 1-2 weeks [10], 16.8%

of patients still received a prescription for a strong opioid for more than 90 days of
consistent use [32].

We also observed differences in the use of NSAIDs between the two countries.

Every one in four residents in Slovenia and about one in seven residents in the
Netherlands received at least one prescription for NSAIDs medication in a year's time.
The number of individuals to whom NSAIDs were prescribed has steadily decreased
for the past decade in the Netherlands, while their use in Slovenia remained stable. A
possible explanation for this could be that in the Netherlands physicians put greater
emphasis on their unfavorable adverse events profile [8,33], as well as advise patients’
to buy NSAIDs over-the-counter since the most clinically useful strength, 400mg,
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is not reimbursed by the basic health insurance [24]. Furthermore, the increase in
prescriptions of strong opioids may have led to less indications to prescribe NSAIDs.

To fully understand differences between Slovenia and the Netherlands we must also
explore differences in healthcare systems. In Slovenia there is a great emphasis on
prevention and complementary medicine, for example physical therapy, including
exercise, hydro therapy, and psychological support [34]. In general, it is more acceptable
to make use of treatments that may not be as cost effective in pain relief and may take
longer time as compared to taking a pill, but they are in fact more patient-friendly. This
is as opposed to the Netherlands where the healthcare system is cost-driven and this
holistic approach has been partly cut from the healthcare budget [35]. Additionally,

in the Netherlands standards of hospital care among others include level of pain as
perceived by hospitalized patients. This means, that hospitals, according to a survey
were able to keep their patients’pain levels low, were awarded with better rating
compared to those hospitals where patients experienced more pain while hospitalized
[36]. Hence, to achieve better hospital performance Dutch physicians may prescribe
more strong pain medication to efficiently combat pain.

This research has some methodological issues that warrant a comment. First, we have
no information about the indication for which the medication was prescribed, the
amount, dose, nor for how long the medication was used. Therefore, calculation of
defined daily doses as well as morphine milligram equivalents is not possible. Second,
there may be other discrepancies, measured and unmeasured, between countries that
could further explain differences in the use of pain relief medication, however such
information is not known to us. Third, we do not have information on over-the-counter
medication use, therefore use especially of NSAIDs is most probably underestimated.
Opioids are in general not available as an over-the-counter medication; the only
exception is codeine that can be bought as pain medication in small doses in Slovenia,
and is available as antitussive medication in the Netherlands.

In conclusion, the use of strong opioids is increasing in the Netherlands and it is
decreasing in Slovenia over the same time frame. The majority of opioid use in
Slovenia can be explained by tramadol in combination with paracetamol, as opposed
to the Netherlands where the majority of individuals receive either a prescription for
oxycodone or tramadol. The use of strong opioids, especially, oxycodone is very low in
Slovenia, whereas in the Netherlands use is high and increasing. One of the reasons for
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differences in strong opioid use in both countries could be explained by differences

in prescribing practice of strong opioids, which is very stringent in Slovenia and

much more lenient in the Netherlands. We demonstrated that prescribing strategies
of analgesic medication differ substantially between countries in Europe. It is our
opinion that the field of guidelines in the treatment of pain warrant further inquiries
to be able to achieve consensus in pain treatment and could become a foundation for
harmonized guidelines.
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Supplement to: Comparison of two different analgesic prescription strategies
and healthcare systems: Slovenia versus the Netherlands

Supplementary Table 1. Reimbursed pain medication in the Netherlands and in Slovenia from 2013 to 2019

ATC INN strong/weak Reimbursed in Reimbursed in the
opioid Slovenia Netherlands

NO2AAO01  Morphine strong yes yes
NO2AA03  Hydromorphone strong yes yes
NO2AA04  Nicomorphine strong no yes
NO2AAO5 ~ Oxycodone strong yes yes
NO2AAS51  Morphine combinations strong no yes
NO2AB02  Pethidine strong no yes
NO2ABO3  Fentany! strong yes yes
NO2ACO1  Dextromoramide strong no yes
NO2ACO3  Piritramide strong no yes
NO2ADO1  Pentazocine strong no yes
NO2AEOT  Buprenorphine strong yes yes
NO2AX06  Tapentadol strong yes yes
NO2AJ13  Tramadol with paracetamol ~ weak yes yes
NO2AX02  Tramadol weak yes yes
MO1AAOT  Phenylbutazone NA no yes
MO1ABOT  Indomethacin NA yes yes
MO1ABO5  Diclofenac NA yes yes
MO1ABO8  Etodolac NA yes no
MO1AB16  Aceclofenac NA no yes
MO1AB55  Diclofenac, combinations NA yes yes
MOTACO1  Piroxicam NA no yes
MOTACO6  Meloxicam NA yes yes
MOTAEO1  Ibuprofen NA yes yes (not 400 mg)
MOTAEO2  Naproxen NA yes yes
MOTAEO3  Ketoprofen NA yes yes
MOTAET1  Tiaprofenic acid NA no yes
MOTAE17  Dexketoprofen NA yes yes
MOTAE52  Naproxen and esomeprazole  NA no yes
MOTAHOT  Celecoxib NA yes yes
MOTAHO5  Etoricoxib NA yes yes
MOTAX01  Nabumeton NA no yes
MO1AX17  Nimesulid NA yes no

Abbreviations: ATC, anatomical therapeutic classification; INN, international non-proprietary name
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