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The increased consumption of analgesics for alleviation of pain has been documented
worldwide during the last 2 decades.1–4 This could be due to an increased awareness
about pain and its recognition as the fifth vital sign.5 However, the amount and quality
of consumption of analgesics can also be influenced by several other factors such as
legislation, reimbursement policies, and marketing.1
Therefore, the analysis of national analgesic consumption can provide valuable
information about the use of pain medications and enable recognition of the problems
associated with prescription medications. Furthermore, such analysis enables comparison of analgesic consumption with other countries.
Analyzing opioid consumption is particularly important. Oral opioids are key
medications for the treatment of moderate-to-severe pain, and some of them are
regarded by the World Health Organization as essential medicines.6 However, opioids
are associated with multiple complications and side effects.7 About half of the patients
consuming opioids will experience at least one side effect, and more than one-fifth
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Background: The increased consumption of analgesics has been documented worldwide during
the last 2 decades. The aim of the study was to examine the trends in opioid and nonopioid
analgesic consumption in Croatia between 2007 and 2013.
Methods: Data on opioid consumption were extracted from the database of the national
authority. All opioid and nonopioid analgesics were included in the analysis. Data were presented as defined daily doses per 1,000 inhabitants per day. Adequacy of opioid consumption
was calculated using adequacy of consumption measure.
Results: During the examined 7-year period, the total consumption and total cost of all analgesics
in Croatia showed continuous increase. In the M01A group (anti-inflammatory and antirheumatic products, nonsteroids), ibuprofen had an exponential increasing trend, and in 2011, it
overtook diclofenac consumption. Ibuprofen and diclofenac had the highest consumption also
in the M02A group of topical products for joint and muscular pain. Tramadol was by far the
most consumed type of opioids (N02A group) and paracetamol in the group of other analgesics
and antipyretics (N02B). The adequacy of consumption measure value was 0.19, indicating that
Croatia is a country with a low opioid consumption.
Conclusion: Between 2007 and 2013, both consumption of analgesics and their cost in Croatia
had an increasing trend. Comparisons with data from other countries, based on the published
literature, indicate that analgesic consumption in Croatia is still relatively low. Calculation of the
adequacy of opioid consumption indicated that Croatia is a country with low opioid consumption. Further studies are necessary for establishing whether current analgesic consumption in
Croatia corresponds to patient needs.
Keywords: pain, analgesic agents, prescription opioids, drug utilization, adequacy

Dovepress

Therapeutics and Clinical Risk Management downloaded from https://www.dovepress.com/ by 3.235.29.190 on 02-Apr-2020
For personal use only.

Krnic et al

will discontinue treatment due to a serious adverse event.8
Tolerance is frequently seen as an adaptive phenomenon to
opioid treatment, requiring increased dosage or a switch in
opioid.9 On the contrary, physical dependence may be experienced as well.10 Even though there are potential problems and
concerns regarding opioids, they remain effective analgesics
for intense pain.
However, despite the effectiveness of oral analgesics,
many patients do not receive this treatment when suffering
from severe pain and therefore adequacy of opioid consumption is not necessarily appropriate. Calculating the adequacy
of opioid consumption can provide valuable data for making
policy changes and making international comparisons.11
The aim of the study was to examine the trends in analgesic
consumption in Croatia between 2007 and 2013. The following research questions were addressed: What were the trends
in consumption of opioid and nonopioid analgesics? Did the
price of opioid and nonopioid analgesics change throughout
that period? Is consumption of opioids in Croatia adequate?

Methods
Retrospective analysis of analgesic consumption was
conducted between 2007 and 2013 using data on national
consumption of medications collected by the national Croatian authority–Agency for Medicinal Products and Medical
Devices (HALMED). HALMED collects data on consumption of analgesics from 1,188 institutions, including pharmacies, hospital pharmacies, and drugstores. As defined by the
Croatian law, drugs may be sold in specialized retail sale
outlets, such as drugstores, which are defined and regulated
by the law number 122-2348/2014. These are different from
pharmacies.
The data on analgesic consumption refer to both prescription and over-the-counter (OTC) analgesics. Analgesics were
analyzed according to the Anatomical Therapeutic Chemical
(ATC) classification Defined Daily Dose (DDD) international
system for classification and consumption of drugs.12 In the
ATC, medications are classified into different groups based
on their mechanism of action on organ or organ system and
according to the therapeutic, pharmacological, and chemical
properties. DDD per 1,000 inhabitants per day (DDD/1,000/
day) was used as a measurement unit for analyzing consumption
of medications classified within the ATC classification.12

Analyzed classes of analgesics
According to the ATC/DDD classification system, analgesics
from the following groups were analyzed: anti-inflammatory
and antirheumatic products, nonsteroids (M01A), topical
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products for joint and muscular pain (M02A), opioid analgesics (N02A), and other analgesics and antipyretics (N02B).
A distinctive feature of the M02A group is the DDD, which is
zero, according to the ATC classification. Thus, we analyzed
changes in drug package sales and costs as indicators of consumption of these medications. For drug utilization analysis,
number of DDD/1,000/day and the cost of medication in
Croatian kuna (HRK) were calculated.

Adequacy of opioid consumption
measure
Descriptive statistics were calculated and annual consumption of medications (according to their generic name), their
price, and consumption trend were provided for the analyzed
period.
The adequacy of opioid consumption was conducted
based on a previously described method.11 The adequacy of
consumption measure (ACM) analyzes the need for strong
opioids based on the three main causes of pain (terminal cancer, injuries, and final stage of HIV/AIDS). At country level,
the mortality data were collected for cancer, HIV/AIDS, and
injuries and calculated from the per capita amounts of opioids that would be sufficient to manage pain related to these
diseases (need of morphine equivalents for (MEs) selected
diseases in milligram per capita). Next, the actual per capita
consumption of relevant strong opioids (including morphine,
fentanyl, oxycodone, hydromorphone, and pethidine) was
calculated from the per capita consumption of each of those
drugs (consumption of MEs in milligram per capita). The
opioid consumption was obtained from the website of the Pain
and Policy Studies Group,13 which receives consumption data
for six principal opioids used to treat moderate-to-severe pain
from the International Narcotics Control Board.
Reference countries were the top 20 countries based
on the Human Development Index.14 Their average ratio
between calculated per capita consumption and per capita
need as a standard was used as an adequate consumption
level, based on the assumption that these countries have
adequate consumption of opioids. The method defines
five levels of adequacy of opioid consumption: adequate,
moderate, low, very low, and nonexistent.11

Results
Consumption of anti-inflammatory and
antirheumatic products, nonsteroids
(M01A)
During the examined 7-year period (2007–2013), the
data collected for consumption of analyzed nonsteroidal
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anti-inflammatory and antirheumatic products showed an
overall increase of 18% (Figure 1).
In 2007, diclofenac (15.06 DDD/1,000/day) was the most
commonly consumed drug in this group (Figure 1, Table 1).
A slowly decreasing trend in diclofenac consumption (−15%
decrease between 2007 and 2013) and the reported increasing usage of ibuprofen (134% increase between 2007 and
2013) resulted in the latter having the highest consumption from 2011 onward (18.65 DDD/1,000/day in 2013).
Ibuprofen was the only medication in the M01A group that
showed a continuous increase in consumption throughout the
study period (Figure 1, Table 1). The amount of ketoprofen
consumed showed some fluctuations both in consumption
(Figure 1, Table 1) and cost (Table 2). After reaching a
peak in 2010 (8.08 DDD/1,000/day), the consumption of
ketoprofen decreased during the following years. Consumption of indomethacin (−0.54 DDD/1,000/day) and naproxen
(−0.38 DDD/1,000/day) was continuously decreasing
throughout the study period. Meloxicam, unlike two other
oxicams, showed a large increase in consumption, from
0.13 DDD/1,000/day in 2007 to 1.96 DDD/1,000/day in 2013
(Figure 1, Table 1). Celecoxib was the least consumed drug
of the M01A group throughout the study period (Table 1).
The costs of nonsteroidal anti-inflammatory and antirheumatic drugs from M01A group followed a similar trend as
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their consumption, increasing from 88.74 million HRK in
2007 to 115.62 million HRK in 2013 (Figure 2). Ibuprofen
accounted for more than a half (56%) and diclofenac for over
a quarter (27%) of the cost of this group in 2013. Meloxicam
presented with the greatest increase in the cost, but its overall
contribution to the group cost was only 3% (Table 2).

Consumption of topical products for
joint and muscular pain (M02A)
Seven topical products for joint and muscular pain from the
M02A group were analyzed. The total sale of topical products
for joint and muscular pain increased from 2007 to 2013.
A change in the preference of medication in M02A group was
observed. In 2007, the most commonly sold products were
diclofenac and methyl salicylate. The reported consumption
of ibuprofen was low before 2009, but in 2013, ibuprofen and
diclofenac were reported as the best-selling topical products
for joint and muscular pain. The sale of piroxicam was
continuously decreasing, while ketoprofen’s sale decreased
almost by half after 2010. The contribution of bufexamac
and phenylbutazone to the total sale of topical products for
joint and muscular pain was negligible (Table 2).
For all analyzed drugs in the M02A group, the costs
rose from 7.14 million HRK in 2007 to 20.11 million HRK
in 2013. The most commonly consumed topical products
for joint and muscular pain in 2013 were diclofenac and
ibuprofen. Diclofenac accounted for 44% and ibuprofen
for 41% of the total cost of drugs of the group in 2013. The
price of both products increased throughout each year of the
study period. For the topical ibuprofen, based on the data
gathered by HALMED, the costs increased from 664 HRK
in 2007 to 8.29 million HRK in 2013, rising precipitously
after 2009 (Table 2).
During the 2007–2013 period, the cost of ketoprofen
increased ~800%, unlike bufexamac, piroxicam, and methyl
salicylate, which showed continuous decreases in utilization
(Table 2).

Consumption of opioids (N02A)
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Figure 1 Consumption of anti-inflammatory and antirheumatic products, non
steroids (M01A).
Note: The values are shown as defined daily doses per 1,000 inhabitants per day
(DDD/1,000/day).
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After a 5-year period of growth in the opioid consumption (+1.01 DDD/1,000/day), their consumption remained
stable in the following 2 years (−5%) (Table 1, Figure 3). In
2007, the most commonly consumed opioids were tramadol
(2.5 DDD/1,000/day) and fentanyl (0.56 DDD/1,000/day)
(Table 1, Figure 3). The consumption of tramadol showed
some fluctuations with a small increase (+4.1%) by 2013.
Although fentanyl presented with an increase in consumption
(+9.5%), buprenorphine with an overall increase of 106%
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Table 1 Consumption of analgesic drugs in Croatia during years 2007–2013
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Analgesics
M01A (anti-inflammatory and antirheumatic products, nonsteroids)
Indomethacin
Diclofenac
Piroxicam
Tenoxicam
Meloxicam
Ibuprofen
Naproxen
Ketoprofen
Celecoxib
M02A (topical products for joint and muscular pain)
Phenylbutazone
Piroxicam
Bufexamac
Ketoprofen
Ibuprofen
Diclofenac
Methyl salicylate
N02A (opioids)
Morphine
Hydromorphone
Oxycodone
Pethidine
Fentanyl
Pentazocine
Buprenorphine
Tramadol
Tramadol combinations
N02B (other analgesics and antipyretics)
Acetylsalicylic acid
Acetylsalicylic acid combinations excluding psycholeptics
Acetylsalicylic acid combinations with psycholeptics
Metamizole sodium
Paracetamol
Paracetamol combinations excluding psycholeptics
Paracetamol combinations with psycholeptics
Total

2007

2008

2009

2010

2011

2012

2013

1.79
15.06
4.42
0.45
0.13
7.97
0.69
5.99
0.00

1.59
13.84
3.47
0.23
1.37
8.92
0.59
6.58
0.00

1.67
14.58
3.42
0.01
2.15
11.01
0.57
7.72
0.00

1.44
14.03
3.11
0.01
2.53
12.73
0.50
8.08
0.00

1.21
12.47
2.79
0.02
2.43
14.64
0.31
6.86
0.00

1.21
13.19
2.45
0.01
2.27
16.48
0.29
5.66
0.00

1.25
12.82
2.15
0.00
1.96
18.65
0.31
6.05
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.05
0.00
0.01
0.01
0.56
0.01
0.52
2.50
0.00

0.04
0.01
0.02
0.01
0.55
0.01
0.71
2.54
0.00

0.04
0.01
0.03
0.01
0.59
0.01
0.93
2.80
0.00

0.07
0.00
0.04
0.01
0.63
0.01
1.02
2.86
0.00

0.08
0.00
0.06
0.01
0.63
0.01
1.03
2.84
0.00

0.05
0.00
0.07
0.01
0.65
0.01
1.06
2.72
0.00

0.06
0.00
0.05
0.01
0.62
0.01
1.08
2.61
0.00

2.04
0.00
–
1.46
3.51
0.00
0.00
47.19

1.71
0.00
0.00
1.35
3.17
0.00
0.00
46.73

1.72
0.00
0.00
1.15
3.86
0.00
0.00
52.27

1.53
0.00
0.00
0.99
3.90
0.00
0.00
53.48

1.54
0.00
–
0.69
4.41
0.00
0.00
52.03

0.56
0.00
0.00
0.66
4.36
0.00
0.00
51.71

0.50
0.00
0.00
0.80
4.46
0.00
0.00
53.38

Notes: The values are shown as defined daily doses per 1,000 inhabitants per day (DDD/1,000/day). –, no data available.

became the second most commonly utilized opioid from 2008
onward (Figure 3). Those three medications accounted for
97% of the total opioid consumption in Croatia in 2013. While
all four natural opium alkaloids that were analyzed fluctuated
in consumption during the examined time period, only hydromorphone utilization decreased (−73%). Unlike the moderate
increase in morphine consumption (+0.01 DDD/1,000/day),
oxycodone consumption increased from 0.01 DDD/1,000/
day in 2007 to 0.05 DDD/1,000/day by the end of the study
(Table 1). During the 7-year period, the consumption of
pentazocine was relatively stable (−2.02%), while pethidine
increased by 30% (Table 1). The sale of tramadol combinations from 2007 to 2013 increased by 153%.
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The total cost of opioids showed a similar trend as
their consumption. The total cost of opioids in 2013
was 69.45 million HRK, an increase of 17% compared
to 2007 (Table 2). The cost of tramadol combinations
constituted almost half (47%) of that amount. Tramadol
(−23%) and fentanyl (−54%) costs continuously decreased
throughout the study period. Although showing variations
in cost during the studied years, the cost of buprenorphine
was 30% and oxycodone 269% higher in year 2013 compared to the year 2007. Morphine costs showed some
fluctuations. Hydromorphone, pethidine, and pentazocine
accounted for only 0.48% of the cost of this group in
2013 (Table 2).
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Notes: The costs are shown in Croatian kuna. –, no data available.

M01A (anti-inflammatory and antirheumatic products, nonsteroids)
Indomethacin
Diclofenac
Piroxicam
Tenoxicam
Meloxicam
Ibuprofen
Naproxen
Ketoprofen
Celecoxib
M02A (topical products for joint and muscular pain)
Phenylbutazone
Piroxicam
Bufexamac
Ketoprofen
Ibuprofen
Diclofenac
Methyl salicylate
N02A (opioids)
Morphine
Hydromorphone
Oxycodone
Pethidine
Fentanyl
Pentazocine
Buprenorphine
Tramadol
Tramadol combinations
N02B (other analgesics and antipyretics)
Acetylsalicylic acid
Acetylsalicylic acid combinations excluding psycholeptics
Acetylsalicylic acid combinations with psycholeptics
Metamizole sodium
Paracetamol
Paracetamol combinations excluding psycholeptics
Paracetamol combinations with psycholeptics
Total

Analgesics

3,011,868
29,036,436
6,557,973
973,798
3,160,648
32,100,160
2,781,047
12,377,648
22,668
16,380
379,889
20,520
364,795
623
5,856,143
1,132,406
963,321
328,272
1,600,324
186,809
10,059,096
91,358
4,528,307
27,157,634
21,206,984
10,515,191
11,727,120
2,932
4,093,116
23,405,249
15,971,530
22,368,147
251,998,394

3,618
558,471
23,620
187,989
664
5,067,211
1,296,990
985,928
176,938
873,043
182,290
10,833,317
102,957
3,501,158
29,304,847
13,355,414
10,775,865
11,779,013
–
5,712,840
24,516,906
13,281,918
22,949,296
244,207,079

2008

3,460,893
32,836,467
8,601,155
1,939,509
397,700
26,411,838
3,137,651
11,931,752
19,820

2007

Prescription year

Table 2 Cost of analgesic drugs in Croatia during years 2007–2013

12,110,688
16,454,997
777
4,186,790
30,781,439
23,371,711
27,819,852
294,184,980

1,105,171
339,168
2,027,470
186,902
8,864,629
94,403
5,085,271
27,411,707
24,511,641

18,792
434,825
20,182
1,275,855
768,695
6,634,758
1,095,848

3,191,144
32,337,811
5,596,393
25,537
4,823,302
37,444,747
2,791,125
13,352,642
20,708

2009

11,424,879
14,373,966
2,342
3,554,155
31,901,036
5,172,904
43,475,847
304,729,574

1,328,787
137,016
2,783,064
227,634
8,300,370
109,677
5,121,928
27,055,642
23,620,055

16,682
436,726
17,262
1,932,059
4,554,398
6,778,187
1,088,392

2,586,665
38,325,424
4,740,133
52,083
5,589,337
44,712,782
2,453,962
12,833,776
22,403

2010

11,029,081
14,200,555
–
2,572,793
36,494,653
6,298,705
41,114,996
311,930,733

1,477,266
934
3,618,198
199,333
7,644,787
63,895
4,442,300
25,414,266
29,470,410

15,363
407,777
16,268
1,840,968
7,343,111
7,027,663
1,158,921

2,124,454
33,410,783
4,034,154
68,437
5,167,929
53,268,959
1,479,739
10,506,222
17,814

2011

3,796,367
12,998,823
618,761
2,381,685
38,488,339
9,515,362
38,230,975
312,315,580

956,109
5,557
4,308,590
200,284
6,910,975
56,786
4,571,064
24,393,301
33,273,648

9,547
350,783
470
1,469,030
7,521,993
8,630,935
854,765

2,417,515
33,382,440
3,543,508
43,481
4,142,709
59,115,329
1,392,233
8,721,027
13,189

2012
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3,623,671
13,673,037
584,873
2,282,441
39,331,647
9,032,210
36,949,312
310,656,824

1,191,302
3,542
3,218,120
238,692
5,026,235
88,085
4,553,525
22,693,292
32,433,100

12,488
314,836
167
1,717,534
8,286,807
8,920,543
861,009

2,652,788
30,860,609
3,083,132
2,484
3,475,145
64,718,194
1,521,578
9,297,452
8,971

2013
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Figure 2 Cost by group and total cost of analyzed analgesics.
Note: The costs are shown in millions of Croatian kuna.
Abbreviation: HRK, Croatian kuna.

Consumption of other analgesics and
antipyretics (N02B)
During 2007–2013, the N02B group with other analgesics and
antipyretics was the only one of the four analyzed groups of
drugs that showed an overall decrease in total consumption
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(−1.26 DDD/1,000/day). Paracetamol was the most commonly consumed medication of this group (Table 1, Figure 4);
its consumption was continuously increasing from 2007 to
2013 and accounted for over three quarters of the total group
utilization. On the contrary, consumption of acetylsalicylic
acid exhibited continuous decrease, going down from the
second most commonly consumed drug in this group to the
third place by the end of the study period. In 2012, acetylsalicylic acid was overtaken by metamizole sodium as a second
most commonly consumed drug in this group (Figure 4). The
remaining four analyzed drugs in this group are combinations with other drugs; therefore, the trends in their sale were
studied instead (acetylsalicylic acid combinations excluding
psycholeptics; acetylsalicylic acid combinations with psycholeptics; paracetamol combinations excluding psycholeptics;
paracetamol combinations with psycholeptics).
Unlike consumption, the total costs of other analgesics
and antipyretics from the N02B group increased by 16.46
million HRK over a 7-year period. The highest increase
was in 2009, and afterward, a stable decline of 8.1% was
observed (Table 2). Paracetamol and combinations of paracetamol with psycholeptics dominated in the total expenditure
throughout the whole examined time period, as well as in
the drugs sale.
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Figure 4 Consumption of other analgesics and antipyretics (N02B).
Note: The values are shown as defined daily doses per 1,000 inhabitants per day
(DDD/1,000/day).
Abbreviation: ASA, acetylsalicylic acid.
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Sudden decrease in the expenses of paracetamol
combinations excluding psycholeptics and acetylsalicylic
acid occurred in 2010 and 2012, respectively. The same trend
was observed in their sales. Both sales and costs of acetylsalicylic acid combinations excluding psycholeptics presented
with some fluctuations between 2007 and 2013. In 2013,
acetylsalicylic acid combinations excluding psycholeptics
were in the third place by sale and expenditure (Table 2).
Acetylsalicylic acid combinations with psycholeptics had the
highest increase in costs, but their contribution to the costs
of the group was ,1%. Metamizole sodium presented with
a continuous decrease in sale and expenditure throughout
the study period.

Total consumption and cost of all
analyzed analgesics
The total consumption of analyzed analgesics in Croatia for 2007–2013 showed an overall increase from
47.19 DDD/1,000/day to 53.4 DDD/1,000/day (Figure 5,
Table 1). During the study period, the increase in the total
analgesics consumption was mainly due to an increase
in the consumption of nonsteroidal anti-inflammatory
and antirheumatic drugs from the M01A group (36.51–
43.2 DDD/1,000/day) and opioids from the N02A group
(3.67–4.44 DDD/1,000/day).
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Figure 5 Consumption by group and total consumption of analyzed analgesics.
Note: The values are shown as defined daily doses per 1,000 inhabitants per day
(DDD/1,000/day).
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The total cost for all analyzed drugs increased from
244.21 million HRK in 2007 to 310.66 million HRK in 2013,
with an increase of 182% for the topical products for joint
and muscular pain (M02A) (Figure 2, Table 2). The total
costs in 2013 were equally distributed between nonsteroidal
anti-inflammatory and antirheumatic products (36%) and
other analgesics and antipyretics (36%).

Adequacy of opioid consumption in
Croatia
We compared opioid analgesic consumption in Croatia with
the consumption levels of the 20 most developed countries
based on the Human Development Index system. According
to the data for 2011, opioid consumption (expressed in
milligram ME per capita) in Croatia was 250.52 mg ME per
capita. To evaluate the adequacy of opioid consumption,
we calculated the total need for morphine consumption
for 2011 (46.53 mg ME per capita) and compared it with
the actual consumption, which gave the ACM value of
0.19, indicating that Croatia is a country with a low opioid
consumption.

Discussion
In this study, the trends in opioid and nonopioid analgesic
consumption in Croatia in 2007–2013 were examined. The
total consumption of analgesics and their price increased
from 2007 to 2013. The highest overall consumption of
all analyzed analgesics was observed in 2010. The total
cost of analgesics kept increasing, even in 2011 and 2012,
when the total consumption of analgesics decreased. Of all
analyzed analgesic groups, the M01A group of drugs (antiinflammatory and antirheumatic products, nonsteroids) had
the highest consumption and the highest total cost.
Croatia’s laws regulate the dispensation of drugs. Among
analyzed groups of analgesics, the N02A group, containing
opioid medication, is available only via prescription, while the
other groups contain drugs that can be obtained via prescription or OTC. Therefore, this study contains both prescription and OTC analgesics. A number of guidelines regulate
prescription of analgesics for different indications.
National analyses of all types of analgesics are rare in
the published literature. A study of the consumption in the
five Nordic countries for the period 1978–1988 showed that
the analgesic consumption had increased 15%–42% in the
analyzed period. The highest analgesic consumption was
observed in Denmark, with 112 DDD/1,000/day, followed
by Norway, with 61 DDD/1,000/day.15
Compared to those studies, our study – conducted 25 years
later – showed an increase in the consumption of analgesics
submit your manuscript | www.dovepress.com
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from 47.2 DDD/1,000/day in 2007 to 53.4 DDD/1,000/day
in 2013, with some fluctuations. One of the recent national
analgesic consumption studies was conducted in Lithuania
for the period 2005–2006, indicating that the analgesic
consumption increased 17% in the observed period, from
58.37 DDD/1,000/day to 68.03 DDD/1,000/day.3 Compared
to those findings, the national consumption of analgesics in
Croatia is still relatively low.
In the M01A group, nine drugs were analyzed. Diclofenac
was the most commonly consumed analgesic from the M01A
group until 2009. After 2010, it was replaced by ibuprofen,
which remained on top of this group until the end of 2013.
In the topical group M02A, seven drugs were analyzed. The
highest consumption was observed for topical diclofenac
and ibuprofen. Diclofenac was the top seller in 2007–2010,
replaced by ibuprofen afterward. Changing trends between
diclofenac and ibuprofen consumption can be explained by
pricing of these drugs in Croatia, ie, ibuprofen is cheaper.
All nonsteroidal anti-inflammatory drugs are on a so-called
B-list of drugs funded.
There are very few studies examining the utilization
of analgesics with anti-inflammatory and antirheumatic
properties (M01A group). In 2005–2008, consumption of
anti-inflammatory M01A drugs was lower in Croatia than
in the neighboring country Serbia. In both countries, the
most commonly consumed drug from the M01A group
was diclofenac, which indicated a moderate trend toward
decreased consumption in Croatia because of increased
utilization of ibuprofen.16 Similar to Croatia, diclofenac has
also been observed to be the most commonly consumed drug
in the M01A group in Lithuania, followed by glucosamine.
Ibuprofen indicated sharply increased consumption trends
after the withdrawal of coxibs.3 A study in Denmark conducted between 1997 and 2005 indicated that ibuprofen and
diclofenac were the most frequently consumed nonselective
nonsteroidal anti-inflammatory drugs.17 In Slovakia, another
European country, up till 2007, ibuprofen was the most commonly consumed drug from the M01A group.18
In a study conducted in 15 countries worldwide, including
Australia, People’s Republic of China, Malaysia, Taiwan,
Canada, and the UK, diclofenac was the most commonly
consumed anti-inflammatory drug, despite its association
with an increased cardiovascular risk. Among the most commonly consumed drugs in these countries were also ibuprofen, naproxen, and mefenamic acid. Besides these drugs, in
countries such as Bangladesh, Malaysia, Hong Kong, and the
UK, etoricoxib also indicated significant consumption.19
Drugs acting on the nervous system have an important
role in pain management. In this study, ten drugs from the
1312
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N020 group were analyzed. More than three quarters of the
total consumption in this group during the analyzed period
in Croatia refers to tramadol and tramadol in combinations.
The results of opioid consumption found in this study differ
from the trend observed during the 1999–2002 period, when
tramadol had the second highest consumption. A study
conducted in Croatia about consumption of ACT subgroups N02A and N02B indicated that the most commonly
consumed analgesic was the fixed-ratio combination of
propyphenazone + paracetamol + caffeine + codeine (N02B),
while the next was tramadol (N02A).20 Opioid consumption
showed increasing trends, both in terms of the dosage utilized
and in terms of the financial expenditure.
An increasing trend in the consumption of opioids has
recently been observed worldwide. Between 2006 and 2010,
66 countries had an increased opioid consumption of .10%,
and Croatia was one of them.21 However, these countries do
not even make for half of the world population with adequate
access to opioid analgesics.21 European countries had different trends in the opioid utilization. A 2002–2006 study
showed increased consumption of opioids in all Scandinavian
countries, except in Sweden. Consumption of oxycodone,
fentanyl, and methadone in that 5-year period was increased.
Consumption of tramadol also showed an increasing trend,
except in Sweden. However, morphine showed a decreasing
consumption trend. Very small consumption of hydromorphone and buprenorphine was observed.1,22
Consumption of opioids in Canada from 2005 to 2012 is
not consistent with those observed in Croatia. Consumption
of opioids was increasing in Canada up till the year 2011,
when due to decreased consumption of oxycodone consumption of all opioids was decreased. This finding is explained
with interventions in control and expenditures of analgesics
that were introduced in the beginning of the year 2012.23
Calculation of the adequacy of opioid consumption indicated that Croatia is a country with a low opioid consumption.
Since this calculation is based on the calculated needs, our
findings could point out to inadequate treatment of patients
with moderate and severe pain in Croatia. The rise of opiophobia among clinicians could be one explanation.24 Additionally, as pointed out previously, health care professionals
are frequently not trained to prescribe opioid analgesics.21
Even though there is a lot of emphasis on opioids analgesics,
there is ample evidence that nonsteroidal analgesics are also
prone to inappropriate prescription pattern.25
The ACM analyzes needs for strong opioids based on
the several main causes of intense pain, including terminal
cancer, injuries, and final stages of HIV/AIDS. However,
it should also be noted that the use of opioids is not only
Therapeutics and Clinical Risk Management 2015:11
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frequent in chronic pain conditions but also controversial, as
currently there is no strong scientific evidence that opioids
as analgesics are effective for chronic nonmalignant pain.26
Therefore, the use of opioids should be continually monitored
to make sure that they are used where there is strong evidence
for their effectiveness.
Drugs from the N02B group showed decreasing consumption trend in Croatia from 2007 to 2013. However, even
though the total consumption of these drugs was decreased,
their total cost was continually increasing. Seven drugs from
this group were analyzed and paracetamol had the highest
consumption as a single drug and also in combination with
psycholeptics.
The cost of analgesics kept increasing throughout the
study period. Dispensed prices and affordability of opioids
differ around the globe. Even if the patients do not have to
cover the price of the drug, health systems have to.27
The strengths of the study are the amount of data presented and the number of years covered, as this is the first
national study of opioid consumption in Croatia. A limitation
to this study is the necessity to rely on data reported by pharmacies and other institutions to HALMED. It took some time
for HALMED to establish full cooperation with the reporting
institutions. For example, data on consumption of ibuprofen
are extremely low for years 2007 and 2008, with an enormous
increase of reported consumption afterward. The authorities
from HALMED indicate that data for years 2007–2008 are
less accurate because at that time, private institutions reporting data on drug expenditure, such as private pharmacies,
did not deliver accurate data, perhaps due to fear of being
taxed. The number of private pharmacies reporting data
and accuracy of the data has since improved considerably.
Therefore, the data reported for some drugs between 2007 and
2008 may not be as accurate as the data for the subsequent
years. Furthermore, this analysis did not include indications,
and so it is unknown whether opioids were prescribed for
conditions where they are the most effective.

Conclusion
In conclusion, from 2007 to 2013, both the consumption
of analgesics and their cost in Croatia had an increasing
trend. The comparisons with data from other countries,
based on the published literature, indicate that the analgesic consumption in Croatia is still relatively low. Calculation of the adequacy of opioid consumption indicated
that Croatia is a country with a low opioid consumption.
Further studies are necessary in order to establish whether
current analgesic consumption in Croatia corresponds to
patient needs.
Therapeutics and Clinical Risk Management 2015:11
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