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Adverse drug reaction
reporting and development of
pharmacovigilance systems
in Bosnia and Herzegovina,
Croatia, Serbia, and
Montenegro: a retrospective
pharmacoepidemiological
study

Aim To compare individual case safety reports (ICSR) rates
and characteristics between Croatia, Serbia, Montenegro,
and Bosnia and Herzegovina (B&H).

Methods This retrospective pharmacoepidemiological
study used the data from ICSR received by the Agency for
Medicines and Medical Devices in B&H in 2011-2016. The
number, characteristics, and sources of reports, suspected
drugs, and patient characteristics were analyzed. The re-
sults were compared with the publicly available data from
Croatia, Serbia, and Montenegro.

Results The number of reported adverse drug reactions
per one million of inhabitants was lowest in B&H and high-
est in Croatia. There were significant differences in report-
er characteristics, sources of reports, and the percentage
of missing data in ICSR, while the Anatomical Therapeutic
Chemical product classes, patient’s sex, and adverse drug
reaction System Organ Classes were similar.

Conclusion Despite the historical and geographical vicin-
ity of B&H and its neighboring countries, there were sig-
nificant differences in indicators of pharmacovigilance de-
velopment.
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Preclinical and clinical investigations of a medicinal prod-
uct cannot provide complete information on its safety.
Therefore, post-marketing evaluation is needed to collect
data on adverse effects and contribute to the safer use of
medicinal product. To answer the questions related to ad-
verse drug reactions (ADR), every country has to have a
well-organized pharmacovigilance system (1). The devel-
opment of national pharmacovigilance systems can be
evaluated by the number and quality of individual case
safety reports (ICSR) and report sources. Other characteris-
tics listed in ICSR, such as Anatomical Therapeutic Chemi-
cal (ATC) classes of products, ADRs, and patient character-
istics, may be influenced by different factors (physicians'
prescribing habits or patients’ medicine-taking habits)
and can be used for additional analysis of pharmacovigi-
lance systems.

Bosnia and Herzegovina (B&H) and its neighboring coun-
tries — Croatia, Serbia, and Montenegro were part of Yugo-
slavia until 1991. Yugoslavia had a well-organized pharma-

covigilance system and participated in the World Health
Organization (WHO) Programme for International Drug
Monitoring since 1974 (2). Although almost 30 years have
passed from the breakup of Yugoslavia, the four countries
still have similar pharmacovigilance regulations (Table
1). While regulatory bodies responsible for drug safety in
Croatia (3), Serbia (4), and Montenegro (5) publish yearly
pharmacovigilance reports on their web pages, no reports
from B&H have been available. This study for the first time
presents and analyzes the reports from B&H. Also, there
has been no comparison of national pharmacovigilance
systems in Croatia, Serbia, Montenegro, and B&H. Such
comparison may serve as a valuable model showing how
different practice and outcomes of pharmacovigilance in
countries with similar pharmacovigilance regulations may
lead to different development levels of national pharma-
covigilance systems. The aim of this study was to compare
ICSR rates and ICSR characteristics in Croatia, Serbia, Mon-
tenegro, and B&H, as indicators of the development level
of national pharmacovigilance systems.

TABLE 1. Characteristics of pharmacovigilance systems in Bosnia and Herzegovina (B&H), Croatia, Serbia, and Montenegro*

Country
Characteristic B&H Croatia Serbia Montenegro
EU member Potential candidate Yes Potential candidate for EU  Potential candidate for
for EU membership membership EU membership
WHO Programme for No, associated Yes Yes Yes
International Drug Monitoring member
member

Rulebook on the
Manner of Report-
ing, Collecting and
Following Adverse
Effects of The Medi-

Valid regulations

Medicinal Product Act (Na-
tional Gazette No. 76/2013)

Ordinance on Pharmacovigi- Gazette of the RS, 30/2010)

lance (Official Gazette No.
83/2013)

Medicines and Medical
Devices Act (The Official

Rulebook on the Method
of Reporting, Collecting

Medicines Act (Official
Gazette of Montenegro,
No. 56/2011)

Rulebook on the Man-
ner of Collecting of

cine (Official Gazette All regulations harmonized and Monitoring Adverse Data and Reporting and
in B&H, No. 58/2012) with current EU regulations Reactions to Medicines (The Monitoring Adverse Re-

Medicines and
Medical Devices Act
(Official Gazette in
B&H, No. 58/2008)
Regulatory body responsible  ALMBIH (27)
for pharmacovigilance
Adverse drug reaction

HALMED (7)

Official Gazette of the actions to Medicines for

Republic of Serbia, 64/2011) Use in Human Medicine
(Official Gazette of Mon-
tenegro, No. 46/2014)

ALIMS (12) CALIMS (28)

Obligatory for drug Mandatory for health care  Mandatory for health care ~ Obligatory for MAH,

reporting producers, health  professionals, manufacturers,professionals and patients/ health and veterinary

care institutions, MAHSs, holders of authoriza- medical product users.
and professionals.  tion for parallel import,and Reports are sent to the

institutions, and profes-
sionals, sponsors of

Reports are sentto  wholesalers. Reports are regional pharmacovigilance clinical trials and legal

ALMBIH. sent to HALMED. Patient can center or the ALIMS.
report to health care profes-
sional or to HALMED directly.

entities involved in a
drug market. Reports
are sent to CALIMS.

*ALIMS - Medicines and Medical Devices Agency of Serbia; ALMBIH - Agency for Medicines and Medical Devices in B&H; CALIMS - Agency for
Medicines and Medical Devices of Montenegro; EU — European Union; HALMED - Agency for Medicinal Products and Medical Devices of Croatia;

MAH — marketing authorization holder, WHO — World Health Organization.
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MATERIAL AND METHODS

This retrospective pharmacoepidemiological study ana-
lyzed ICSR received by the Agency for Medicines and Med-
ical Devices in B&H (ALMBIH) in the period 2011-2016. The
results were compared with the publicly available results
from Croatia, Serbia, and Montenegro (3-5). We also ana-
lyzed the activities of ALMBIH from their own data and the
activities of the relevant institutions in Croatia, Serbia, and
Montenegro from their publicly available data (3-5). The
study was performed by ALMBIH between February 2017
and January 2018.

Material

ICSR received by the ALMBIH by mail, email, fax, or through
online reporting system for marketing authorization hold-
ers (MAH) were used as data source for B&H. For Croatia,
Serbia, and Montenegro, data were obtained from publicly
available yearly reports. For Croatia and Montenegro, the
reports were available for the period 2011-2016. For Serbia,
the reports were available for the period 2011-2015 and
did not contain all relevant data. Additional data could not
be obtained from Medicines and Medical Devices Agency
of Serbia (ALIMS) directly upon request. Thus, for compari-
son of the development level of pharmacovigilance sys-
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tems, available data from Serbia were used. Data on B&H
population were obtained from the Agency for Statistics
of B&H (6).

Methods

ICSR received by ALMBIH were entered into Microsoft Ex-
cel™ tables (Microsoft Corporation, Redmond, WA, USA).
The number, characteristics, and sources of ICSR, suspect-
ed drugs, ADRs, and patient characteristics were analyzed
quantitatively. The first level of ATC classification was used
to characterize suspected drugs in ICSR. ADRs were coded
according to the Medical Dictionary for Regulatory Activi-
ties System Organ Class (SOC) classification. One ICSR rep-
resented one report for a specific patient and can contain
more than one ADR and more than one suspected drug.
Therefore, the number of ADRs and suspected drugs was
higher than the total number of ICSR. Previously published
data from Croatia (3), Serbia (4), and Montenegro (5) were
entered into Microsoft Excel™ tables, analyzed, and pre-
sented in the form of charts and tables.

Statistical analysis

The normality of data was evaluated by Shapiro-Wilks test.
The number of ICSR per one million of inhabitants, per-
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FIGURE 1. Differences in the number of individual case safety reports per one million of inhabitants between Bosnia and Herzegovi-
na (rhomb) and neighboring Croatia (square), Serbia (triangle), and Montenegro (cross).
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centage of pharmacists, physicians, health care profession- patients were normally distributed. The significance of the
als, MAH, and patient reporters and percentage of female relationship between analyzed parameters was assessed
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L, Antineoplastic  J, Antiinfectives for ~C, Cardiovascular N, Nervous system A, Alimentary tract M, Musculo-skeletal
and systemic use system and metabolism system
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FIGURE 2. Anatomical Therapeutic Chemical classes for suspected drugs in reports from Bosnia and Herzegovina (B&H, black with
dots), Croatia (gray), Serbia (white with horizontal lines), and Montenegro (black). Cumulative data for 2011-2016 for B&H, Croatia,
and Montenegro and 2011-2015 for Serbia.
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FIGURE 3. System Organ Class of adverse drug reactions in individual case safety reports from Bosnia and Herzegovina (black with
dots), Croatia (gray), and Montenegro (black) cumulatively for 2011-2016 and Serbia (white with horizontal lines) for 2014 and 2015.
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using type | analysis of variance (ANOVA) test. Since a part
of data for Serbia was missing, Games-Howell post-hoc test
was used for comparison. P<0.05 was considered statis-
tically significant. Statistical analysis was performed using
IBM SPSS Statistics for Windows, version 24.0 (IBM Corp., Ar-
monk, NY, USA, licensed to the corresponding author).

RESULTS
ICSR reporting

The number of ICSR was lowest in B&H and highest in
Croatia. Serbia and Montenegro had similar number of re-
ports, which was lower than in Croatia and higher than in
B&H (Figure 1).

There was no significant difference in the percentage of
MAH reporters among the four countries (Table 2). Patient
reporting was present only in Croatia (Serbia had a very
small percentage of patient reporters). The percentage of
patient reporters from Croatia was constantly growing,
and peaked in 2016, when 10% of all reports were patients’
reports (Table 2). There was no significant difference in the
percentage of health care professionals among the total
number of reporters (Table 2). Among health care profes-
sionals, physicians were the most frequent reporters in all
four countries. Croatia had the lowest percentage of phy-
sician reporters (Croatia versus B&H, Serbia, and Montene-
gro; P=0.027, P=0.026, and P=0.003, respectively), while no
significant difference was found between B&H, Serbia, and
Montenegro (Table 2).

Percentage of pharmacist reporters in Croatia was signifi-
cantly higher than in B&H and Montenegro (P<0.001 and
P=0.009, respectively) (Table 2). Data on the percentage

Croat Med J. 2018;59:124-31

TABLE 2. Sources of reporting in Bosnia and Herzegovina
(B&H), Croatia, Montenegro, and Serbia*

Country

B&H

MAH

Patients

Unknown

Healthcare professionals
physician
pharmacist
other

Croatia

MAH

Patients

Healthcare professionals
physician
pharmacist
other

Serbia

MAH

Patients

Healthcare professionals
physician
pharmacist
other

Montenegro

MAH

Patients

Healthcare professionals
physician
pharmacist
other

Sources of reporting per year (%)

27

0
20
53
60
20
20

33

1
66
65
24
10

64

0
36
NA
NA
NA

39
0
61
98
2
0

44

2
54
66
12
22

34

2
63
55
32
13

60

0
40
NA
NA
NA

40
0
60
96
2
2

*MAH - marketing authorization holder.

2011 2012 2013 2014 2015 2016

59 30 43 53
0 0 0 0
1 1 2 1
40 68 55 46
92 93 83 9%
7 4 9 3
1 3 8 1

29 23 35 26

6 6 7 10
65 71 58 64
49 57 55 53
36 40 40 40
15 3 6 7

41 39 51 NA
1 1 2 NA
58 6l 47 NA
69 73 68 NA
29 26 30 NA
2 1 2 NA

42 42 28 65
0 0 0 0
58 58 72 35
97 81 67 87
1 18 30 13
2 1 4 0

TABLE 3. Individual case safety reports (ICSR) containing no data on sex and age of patients from Bosnia and Herzegovina (B&H),

Croatia, Serbia, and Montenegro between 2011 and 2016

No. (%) of ICSR per year

Unknown data on 2011 2012
Sex

B&H 7 (47.0) 16 (39.0)
Croatia 28 (1.0) 52(3.0)
Serbia 17 (2.0) 31 (3.0
Montenegro 0(0.0) 0(0.0)
Age

B&H 7 (47.0) 16 (39.0)
Croatia 178 (9.0) 269 (14.0)
Serbia 0(0.0) 99 (9.0)
Montenegro 2 (3.0) 6 (5.0)

www.cmj.hr

2013 2014
7 (9.0) 3(4.0)

84 (3.0) 134 (4.0)
0(0.0) 81 (8.0)
0(0.0) 1(1.0)
5 (7.0) 5 (7.0)
1(13.0) 409 (13.0)
0(0.0) 160 (16.0)
5 (5.0) 5(5.0)

2015 2016
4(8.0) 4(4.0)
189 (5.0) 66 (2.0)

47 (5.0) NA
2(2.0) 6 (4.0)
1(2.0) 6 (6.0)
453 (13.0) 398 (11.0)

177 (16.0) NA
5 (4.0) 3(2.0)
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of pharmacist reporters from Serbia were available only for
2013-2015 period, and no significant difference was found
in comparison with Croatia and Montenegro; still, it was
significantly higher than in B&H (P=0.004) (Table 2). There
was no significant difference in the number of pharmacist
reporters between B&H and Montenegro.

ATC classes of products, patient characteristics, and
ADRs in ICSR

ATC classes were similar in all countries (Figure 2). Most
patients were women, except in B&H in 2015, when there
were 49% male patients, 43% female patients, and 8% pa-
tients of unknown sex. There was no significant difference
among the countries in the percentage of female patients.
In2011 and 2012, a high percentage of ICSR from B&H con-
tained no information on patents’sex and age. After 2012,
this percentage decreased (Table 3). In Croatia, Serbia, and
Montenegro, patients’age and sex were frequently report-
ed in the entire analyzed period (Table 3). SOC classes were
similar in all countries (Figure 3).

DISCUSSION

There were significant differences between the four coun-
tries in the ICSR number, sources, and percentages of
missing data in ICSR. The data for dominant ATC classes of
products, patients’ sex, and ADR SOC classifications were
similar.

The number of ICSR in a country directly indicates the phar-
macovigilance system development. According to WHO,
each national pharmacovigilance center should send at
least 200 ICSR per million inhabitants yearly (7). B&H had
a very low number of reports during the analyzed period.
The main reasons might be lack of dedicated employees
in ALMBIH and lack of relevant education for reporters. In
the analyzed period in B&H, no larger campaigns or phar-
macovigilance educations were carried out by ALMBIH and
other relevantinstitutions. Reporting forms and educational
materials were available on the ALMBIH web page. No pa-
tient reporting was described in relevant regulations, and
no innovative reporting forms for patients or health care
professionals were developed. Online or other reporting
solutions were not developed. Amrain and Becic¢ (8) found
that only 15.4% of 870 surveyed health care professionals
in B&H had previously reported ADRs due to reluctance to
admit harm to patient, lack of time, and a complicated re-
porting form, although 92.6% of respondents thought that
pharmacovigilance was important. Another survey found

that pharmacists and physicians from B&H thought that
pharmacovigilance education needs to be improved (9).

Croatia, on the other hand, had the highest number of
ICSR, which was constantly growing during the analyzed
period. Croatia has more than 40-year-long pharmacovigi-
lance tradition, as the National Pharmacovigilance Center
of Yugoslavia was located in Zagreb (10). The Agency for
Medicinal Products and Medical Devices of Croatia (HAL-
MED) was among the first three national agencies for med-
icines in the European Union using mobile application for
ADR reporting. HALMED has special forms for patient re-
porting (11,12) and it included patient reporting in the rel-
evant regulations (Table 1).

Serbia and Montenegro had similar number of reports,
which was lower than in Croatia and higher than in B&H.
In Montenegro, the Agency for Medicines and Medical
Devices of Montenegro (CALIMS) plays a very important
role in the pharmacovigilance promotion and education.
A reporting system is constantly being upgraded, with the
main focus on online options. Online forms are well-devel-
oped and have many mandatory fields. CALIMS developed
projects and collaborations for pharmacovigilance system
improvement (13). In Serbia, because of the lack of yearly
pharmacovigilance reports, the last having been published
for 2015, and no relevant data available on the ALIMS web
pages, the pharmacovigilance activities could not be reli-
ably identified. ALIMS provided special forms for patient re-
porting (14) and included patient reporting in the relevant
regulations (Table 1).

Types of reporters are among the main indicators of the
awareness of ADRs reporting importance. Considerable
level of patient reporting was only present in Croatia. This
might be explained by HALMED activities in pharmacovigi-
lance education of patients. Croatia was the first country in
the world to launch a WHO online reporting system for pa-
tients in 2012 (15). Pharmacists also play a significant role
in this system since they directly contact the patients us-
ing over-the-counter drugs and products. Montenegro is
an example of how specific activities can change the phar-
macovigilance system. In 2014, CALIMS strengthened col-
laboration with pharmacies and Pharmaceutical Chamber
of Montenegro, after which the number of pharmacist re-
porters increased (Table 2) (13,16).

Quality of reports can be evaluated through the percent-

age of unknown data. High percentage of ICSR with
unknown sex and age data from B&H for 2011 and
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2012 indicates the low quality of reports. The decrease in
the percentage of incomplete reports after 2012 could be
attributed to education of health care professionals per-
formed through ALMBIH website and lectures at relevant
conferences.

There is a number of studies on the difference between
pharmacovigilance regulations and development be-
tween countries (17-22), but to our knowledge, this is the
first study to evaluate how countries that were part of the
same country can develop pharmacovigilance systems
with various development levels. Limited financial resourc-
es slow down pharmacovigilance development, and coun-
tries with limited resources can have less developed phar-
macovigilance systems (17,23). Moreover, projects aimed
at faster development of pharmacovigilance systems gen-
erally give direct results (24).

A limitation of our study is a lack of some relevant data (for
Serbia for 2016 and partly for previous years). Moreover,
the analyzed period was short and the number of analyzed
countries small. To assess the factors affecting the pharma-
covigilance system development we should analyze a larg-
er number of countries during a longer period.

Since pharmacovigilance plays a crucial role in safer drugs
use, all countries should put in effort to develop well or-
ganized systems, producing enough relevant data to op-
timize risk-benefit analysis in therapy. Some of the activi-
ties for countries with less developed pharmacovigilance
systems should be continuous education of health care
professionals, leading to their active participation in phar-
macovigilance; more intensive pharmacists’ involvement
in ADR reporting; regulation and improvement of patients’
reporting; implementation of online and other adequate
tools and ADR reporting systems accessible to all potential
reporters; and cooperation and exchange of information
between countries.
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