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Aim To analyze the frequency and distribution of human 
brucellosis in the Federation of Bosnia and Herzegovina in 
the period 2001-2008, and measures and activities under-
taken for prevention and control of the disease.

Method In this descriptive, retrospective study, we used 
official reports on infectious diseases from public health 
institutes at the federal and cantonal level, as well as epi-
demiological surveys. For comparison with animal brucel-
losis cases, we used the distribution data from veterinary 
surveillance.

Results Since 2001, the number of infected people has 
rapidly increased and brucellosis has become a very im-
portant public health problem. In the period 2001-2008, 
there were 1639 human brucellosis cases and the number 
of cases increased every year. The morbidity rate over the 
study period ranged from 3.8 to 33.4 per 100 000 inhabit-
ants. According to epidemiological surveys, in villages hu-
man brucellosis was transmitted mostly by contact with 
infected animals and their products, and in cities by con-
sumption of dairy products made from contaminated, 
unpasteurized milk. When test-and-slaughter control ap-
proach was used, the prevalence of seropositive livestock 
was 4.6% and approximately 70 000 animals were slaugh-
tered after testing between 2001 and 2008. From 1 June 
2009, this approach was replaced with mass vaccination of 
sheep and goats.

Conclusion The large number of human brucellosis cas-
es and seropositive livestock poses a very serious problem 
for Bosnia and Herzegovina. The solution may be the intro-
duction of mass vaccination.
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Brucellosis is a zoonosis caused by the bacterial species 
Brucella spp. Different types of Brucella infect different, pri-
marily domestic animals, and are reservoirs for human in-
fections: B. melitensis infects sheep and goats, B. abortus 
cattle, B. canis dogs, and B. suis pigs (1,2).

In the Mediterranean countries and Bosnia and Herzegov-
ina, Brucella melitensis, which affects different animals, but 
most frequently sheep and goats, is most commonly iso-
lated Brucella species (3,4). The principal route of human 
infection is consumption of raw or unpasteurized milk and 
related dairy products, especially cheese. This is the dom-
inant mode of infection in Bosnia and Herzegovina (5,6). 
Another major infection route is through occupational ex-
posure to infected livestock, ie, inhalation of contaminated 
secretions of infected animals or contamination through 
skin cuts or abrasions (7,8).

Brucellosis causes systemic symptoms and can involve 
many organs and tissues (9). There are different symptoms 
of brucellosis, including undulant fever, headache, night 
sweats, joint and muscle pain, hepatomegaly, and spleno-
megaly (8,10).

Clinically, brucellosis can be classified into subclinical, acute, 
subacute, and chronic relapsing forms. Clinical polymor-
phism is very common and for this reason brucellosis is of-
ten unrecognized in primary health care settings (11). Exact 
diagnosis is based on the clinical picture, epidemiological 
data, and different laboratory tests, such as bacterial cul-
ture, agglutination, and polymerase chain reaction (12-14).

Brucellosis can inflict high costs to the economy in terms 
of medical tests, treatment, and employee absenteeism, 
which makes it also a considerable social problem, espe-
cially in poor countries. It also induces panic and fear in the 
public, which can affect the country’s economy, tourism, 
and trade (15). Also, Brucella species are considered to be 
biologic agents for terrorism (16).

Brucellosis is distributed throughout the world, with ap-
proximately 500 000 new cases occurring each year. Foci 
of brucellosis have been identified in the Mediterranean 
basin, Central Asia, and Latin America (17). In Europe, the 
greatest number of infected people has been registered 
in the Mediterranean and Balkan countries, in some of 
which the disease is endemic. In the former Yugoslavia, 
a large number of infected people was registered imme-

diately after the World War II. This number significantly 
decreased with the implementation of eradication 

measures and in the 1980s and 1990s, the disease became 
very rare (5,6). Bosnia and Herzegovina was free of brucel-
losis from 1980 until 2000. Since then, the number of in-
fected people in the country has rapidly increased, and in-
fections have been recorded at almost the entire territory. 
In the recent years, brucellosis has been present continu-
ously, with a changing morbidity rate and an overall ten-
dency to increase. Thus, it has become an important public 
health problem in the country (18-20).

Bosnia and Herzegovina is a small country, with an area of 
51 200 km2 and an estimated population of 3.8 million. It 
consists of the Federation of Bosnia and Herzegovina (FBH) 
and the Republic of Srpska (RS), and a separate entity of 
Brčko District. FBH has 10 administrative units called can-
tons. Public health is administered at the county level in RS 
and at the canton level in FBH, with only one coordinating 
body at the national level. This decentralized organization 
poses a large problem for the implementation of necessary 
measures for the control of human and animal brucellosis.

Controlling brucellosis requires planning at the nation-
al level, better cooperation between the veterinary and 
health sectors, financial resources, and health education 
for health professionals, veterinarian professionals, and the 
general population (12,21,22). The first measures for bru-
cellosis control in animals in FBH were implemented in 
2001. They were based on the test-and-slaughter control 
approach, in which serological testing is carried out to de-
tect asymptomatic occurrence of the disease in livestock, 
and then positive animals are slaughtered. This proved to 
be a costly approach that did not yield satisfactory results 
(23). On June 1, 2009, it was replaced by a mass sheep and 
goats vaccination program (24-28), but it is still too early to 
determine the effectiveness of the new program.

The present study aims to analyze epidemiological charac-
teristics of human brucellosis and assess its dimensions as a 
public health problem in FBH. It examines the frequency of 
cases reported per year and per month, and the distribution 
of cases by location, age, and sex during the period 2001-
2008. The study also aims to present prevention and treat-
ment measures and guidelines for the veterinary sector.

Methods

In this retrospective study, we used a descriptive epidemi-
ological method. We made a retrospective analysis of hu-
man brucellosis in FBH for the period 2001-2008. In FBH, 
all cases of brucellosis must be reported to public health 
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authorities. Report sheets are regularly collected from pri-
mary and secondary health care facilities and are sent to 
the respective cantonal public health institute. The pub-
lic health institutes of all 10 cantons analyze the data us-
ing the EPI Info program (Centers for Disease Control and 
Prevention, Atlanta, GA, USA) and generate reports, which 
are sent to the national public health institute. We used 
these official reports to analyze the characteristics of in-
fected people. Incidence values were expressed in terms 
of 1:100 000 inhabitants.

We also used official surveys of human brucellosis car-
ried out among people hospitalized for brucellosis, to in-
vestigate their other epidemiological characteristics, such 
as the place of residence, modes of transmission, contact 
with animals, and presence of brucellosis among the fam-
ily members.

This study also included data from the veterinary sector, 
collected from public veterinary agencies and private vet-
erinary practices. Data were collected in the course of rou-
tine veterinary practice and include information on the 
number of registered animals, tested animals, and Brucella 
spp-positive animals

Results

The total number of human brucellosis cases reported in 
the period 2001-2008 in FBH was 1708. From 2001-2003, 
only 64 (3.7%) cases were reported, but this number in-
creased from 90 (5.4%) in 2004 to 778 (46%) in 2008 (Figure 
1). The morbidity rate ranged from 3.83 to 33.4 per 100 000 
people (Figure 2). Cases of human brucellosis were report-

ed across nearly the entire territory, except in the canton 2. 
The greatest number of Brucella spp. cases was reported in 
the cantons 6 and 4 (Figure 3).

Of the 1708 cases reported during the study period, 778 
(46%) were reported in 2008. That year, the morbidity rate 
differed by canton, and the highest rate of 63.37 per 100 000 

Figure 1.

The number of brucellosis cases reported in Federation Bosnia and Her-
zegovina, 2001-2008. The number of reported cases refers only to new 
cases reported each year.

Figure 2.

Morbidity rate of human brucellosis in Federation Bosnia and Herzegov-
ina, 2004-2008.

Figure 3.

(A) The total number of brucellosis cases by cantons in the Federation 
Bosnia and Herzegovina, 2001-2008. (B) Distribution of brucellosis in 
the cantons. The cantons are numbered according to (A). The number of 
brucellosis cases in individual cantons is shown in grey.
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was recorded in the canton 6. In the same year, no cases 
were reported in the cantons 5, 8, or 2.

Seven outbreaks were reported, involving 437 cases or 26% 
of the total of 1708. Two occurred in 2007, 1 in the canton 
6, involving 143 (33%) cases, and another in the canton 1, 
involving 209 (48%) cases. Five outbreaks occurred in 2008: 
3 in the canton 4, involving 28 (6.4%) cases, 1 in canton, 6 
involving 23 (5.3%) cases, and 1 in canton 1, involving 34 
(7.8%) cases.

The greatest number of human brucellosis cases was in 
April, May, and June (Figure 4).

Men accounted for 1212 (71%) of 1708 human brucellosis 
cases. Infection was reported in all age groups, but the age 
group of 35-45 years accounted for 788 cases (46%). It is in-
teresting to note that brucellosis was also reported among 
children under 1 year. The oldest patient was 76 years old.

Discussion

This study showed that brucellosis was a reemerging zoo-
nosis in FBH. It also showed that the infection occurred in 
different age groups and that, in addition to occupational 
exposure, an important mode of transmission was con-
sumption of unpasteurized milk products. These facts are 
important for creating prevention programs, which still do 
not exist in Bosnia and Herzegovina.

The division of the public health management between 
the entities in Bosnia and Herzegovina (RS, FBH, and the 

District of Brčko) makes the surveillance of infectious 
diseases such as brucellosis very difficult.

The first cases of human brucellosis in Bosnia and Herze-
govina were reported in 1999-2000 among refugees in the 
area of Trebinje, RS (6). Human and animal brucellosis has 
become an important problem in FBH after 2001, and the 
epidemiological situation is very similar to that in other Bal-
kan countries (3,4). In FBH, as in other Mediterranean and 
Middle Eastern countries, brucellosis is caused mostly by 
Brucella melitensis (1,2). The number of human brucellosis 
cases in Bosnia and Herzegovina corresponds to the lev-
el of brucellosis infection in animals, especially brucellosis 
in small ruminants such as sheep and goats. Thus, human 
cases are autochthonous cases (16).

The human brucellosis morbidity rate grew throughout 
the study period. The majority of human brucellosis cas-
es occurred in men, as observed in other Balkan countries 
(4,8). Infections were reported in all age groups, but they 
occurred predominantly in the 35-45 years group. This 
shows that infection occurs through occupational expo-
sure and farm workers are predominantly men belonging 
to this age group.

This sharp increase in the number of infections report-
ed in 2006-2008 compared with the number reported in 
2001-2006 can be partly explained by improvement in 
surveillance methods, so that cases that previously went 
unreported are now routinely detected. Indeed, the fact 
that brucellosis has become an important public health 
issue, discussed widely in the media, may mean that phy-
sicians take a more serious approach to brucellosis and 
order more diagnostic tests for suspicious cases.

Consistent with previous research (7), our study found that 
the principal modes of transmission were consumption of 
dairy products made from unpasteurized milk and occupa-
tional contact with infected animals.

Brucellosis is a zoonosis, so in order to avoid human infec-
tions it is very important to implement measures in the 
veterinary sector, as well as perform public health edu-
cation activities. At the beginning of 2001, a control pro-
gram was introduced in Bosnia and Herzegovina based 
on the “test-and-slaughter” policy. Testing of livestock 
showed a prevalence of seropositive animals of 4.6%. Af-
ter testing, approximately 70 000 animals, mostly sheep, 
were slaughtered. The financial damage was approxi-
mately €7.5 million. From June 1, 2009, this approach was 
replaced by a mass vaccination program, using Rev 1 vac-
cine for small ruminants. This program has been very suc-
cessful in many other countries, including Spain, Israel, 

Figure 4.

Human brucellosis cases by month in Federation Bosnia and Herzegov-
ina, 2001-2008.
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and Greece (24-26). As of September 2009, 643 000 sheep 
and goats have been vaccinated in FBH. This program will 
be continued during the next 8 years and it is expected 
that the implementation of measures will yield good re-
sults (27,28).

In addition to vaccination, the general population 
should be educated about the dangers of contact with 
infected animals and consumption of raw milk and milk 
products.

References

1	 Abdussalam M, Fein DA. Brucellosis as a world problem. Dev Biol 

Stand. 1976;31:9-23. Medline:1261753

2	S akran W, Chazan B, Koren A. Brucellosis: clinical presentation, 

diagnosis, complications and therapeutic options. [in Hebrew]. 

Harefuah. 2006;145:836-40. Medline:17183958

3	 Refai M. Incidence and control of brucellosis in the Near East 

region. Vet Microbiol. 2002;90:81-110. Medline:12414137 

doi:10.1016/S0378-1135(02)00248-1

4	T aleski V, Zerva L, Kantardjiev T, Cvetnic Z, Erski-Biljic M, Nikolovski 

B, et al. An overview of the epidemiology and epizootology of 

brucellosis in selected countries of Central and Southeast Europe. 

Vet Microbiol. 2002;90:147-55. Medline:12414140 doi:10.1016/

S0378-1135(02)00250-X

5	 Gaon J, Borjanović S, Puvačić Z, Vuković B. Brucellosis. In: Special 

epidemiology of acute infectious diseases [in Bosnian]. Sarajevo: 

Svjetlost; 1979. p. 177-81.

6	 Volner Z. Human brucellosis prevalence in Croatia in the 60 years 

period – from 1948-2008 [in Croatian]. Hrvatski časopis za javno 

zdravstvo. 2009;5. Available from: http://www.hcjz.hr/clanak.

php?id=14042&rnd=. Accessed: August 10, 2010.

7	N amanda AT, Kakai R, Otsyula M. The role of unpasteurized 

“hawked” milk in the transmission of brucellosis in Eldoret 

municipality, Kenya. J Infect Dev Ctries. 2009;3:260-6. 

Medline:19759488

8	 Bosilkovski M, Krteva L, Dimzova M, Kondova I. Brucellosis in 418 

patients from the Balkan Peninsula: exposure-related differences 

in clinical manifestations, laboratory test results, and therapy 

outcome. Int J Infect Dis. 2007;11:342-7. Medline:17241808 

doi:10.1016/j.ijid.2006.10.002

9	 Bikas C, Jelastopulu E, Leotsinidis M, Kondakis X. Epidemiology of 

human brucellosis in a rural area of north-western Peloponnese 

in Greece. Eur J Epidemiol. 2003;18:267-74. Medline:12800954 

doi:10.1023/A:1023368420840

10	T asbakan MI, Yamazhan T, Gökengin D, Arda B, Sertpolat M, 

Ulusoy S, et al. Brucellosis: a retrospective evaluation. Trop Doct. 

2003;33:151-3. Medline:12875250

11	 Buzgan T, Karahocagi MK, Irmak H, Baran AI, Karsen H, Evirgen O, 

et al. Clinical manifestations and complications in1028 cases of 

brucellosis: a retrospective evaluation and rewiew of the literature. 

Int J Infect Dis. 2010;14:e469-78. Medline:19910232 doi:10.1016/

j.ijid.2009.06.031

12	S auret JM, Vilissova N. Human brucellosis. J Am Board Fam Pract. 

2002;15:401-6. Medline:12350062

13	S isirak M, Hukic M. Evaluation and importance of selected 

microbiological methods in the diagnosis of human brucellosis. 

Bosn J Basic Med Sci. 2009;9:198-203. Medline:19754473

14	T abak F, Hakko E, Mete B, Ozaras R, Mert A, Ozturk R. Is family 

screening necessary in brucellosis? Infection. 2008;36:575-7. 

Medline:19011744 doi:10.1007/s15010-008-7022-6

15	 Al-Majali AM, Shorman M. Childhood brucellosis in Jordan: 

prevalence and analysis of risk factors. Int J Infect Dis. 2009;13:196-

200. Medline:18786846 doi:10.1016/j.ijid.2008.06.012

16	S eleem MN, Boyle SM, Sriranganathan N. Brucellosis: a 

re-emerging zoonosis. Vet Microbiol. 2010;140:392-8. 

Medline:19604656 doi:10.1016/j.vetmic.2009.06.021

17	 Al-Ani FK, El-Qaderi S, Hailat NQ, Razziq R, Al-Darraji AM. Human 

and animal brucellosis in Jordan between 1996 and 1998: a study. 

Rev Sci Tech. 2004;23:831-40. Medline:15861878

18	T andir S, Sivic S, Toromanovic S, Alicajic F. Epidemiology features of 

brucellosis at the Zenica-Doboj Canton area in period 2000-2007. 

Med Arh. 2008;62:111-3. Medline:18669234

19	 Krkic-Dautovic S, Mehanic S, Ferhatovic M, Cavaljuga S. Brucellosis 

epidemiological and clinical aspects (Is brucellosis a major public 

health problem in Bosnia and Herzegovina?). Bosn J Basic Med Sci. 

2006;6:11-5. Medline:16879106

20	D autovic-Krkic S, Mehanic S, Ahmetagic S, Hadzic E, Curic I, 

Derviskadic N, et al. Brucellosis in Bosnia and Herzegovina 2000-

2009 [in Bosnian]. Proceedings of 23th Symposium of Infectology 

B&H with International Participation; 2009 Sep 24-26; Bihać, 

Bosnia and Herzegovina. Sarajevo: Udruženje infektologa Bosne i 

Hercegovine; 2009.

21	 Bosilkovski M, Dimzova M, Grozdanovski K. Natural history of 

brucellosis in an endemic region in different time periods. Acta 

Clin Croat. 2009;48:41-6. Medline:19623871

22	E arhart K, Vafakolov S, Yarmohamedova N, Michael A, Tjaden 

J, Soliman A. Risk factors for brucellosis in Samarqand Oblast, 

Uzbekistan. Int J Infect Dis. 2009;13:749-53. Medline:19457689 

doi:10.1016/j.ijid.2009.02.014

23	S eric-Haracic S, Salman M, Fejzic N, Cavaljuga S. Brucellosis 

of ruminants in Bosnia and Herzegovina: disease status, past 

experiences and initiation of a new surveillance strategy. Bosn J 

Basic Med Sci. 2008;8:27-33. Medline:18318668

24	 Banai M. Control of small ruminant brucellosis by use of Brucella 

melitensis Rev.1 vaccine: laboratory aspects and field observations. 

Vet Microbiol. 2002;90:497-519. Medline:12414167 doi:10.1016/

S0378-1135(02)00231-6

25	 Blasco JM. A review of the use of B. melitensis Rev 1 vaccine 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1261753&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17183958&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12414137&dopt=Abstrac
http://dx.doi.org/10.1016/S0378-1135(02)00248-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12414140&dopt=Abstrac
http://dx.doi.org/10.1016/S0378-1135(02)00250-X
http://dx.doi.org/10.1016/S0378-1135(02)00250-X
http://www.hcjz.hr/clanak.php?id=14042&rnd=
http://www.hcjz.hr/clanak.php?id=14042&rnd=
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19759488&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19759488&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17241808&dopt=Abstrac
http://dx.doi.org/10.1016/j.ijid.2006.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12800954&dopt=Abstrac
http://dx.doi.org/10.1023/A:1023368420840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12875250&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19910232&dopt=Abstrac
http://dx.doi.org/10.1016/j.ijid.2009.06.031
http://dx.doi.org/10.1016/j.ijid.2009.06.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12350062&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19754473&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19011744&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19011744&dopt=Abstrac
http://dx.doi.org/10.1007/s15010-008-7022-
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18786846&dopt=Abstrac
http://dx.doi.org/10.1016/j.ijid.2008.06.01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19604656&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19604656&dopt=Abstrac
http://dx.doi.org/10.1016/j.vetmic.2009.06.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15861878&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18669234&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16879106&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19623871&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19457689&dopt=Abstrac
http://dx.doi.org/10.1016/j.ijid.2009.02.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18318668&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12414167&dopt=Abstrac
http://dx.doi.org/10.1016/S0378-1135(02)00231-6
http://dx.doi.org/10.1016/S0378-1135(02)00231-6


PUBLIC HEALTH350 Croat Med J. 2010; 51: 345-50

www.cmj.hr

in adult sheep and goats. Prev Vet Med. 1997;31:275-83. 

Medline:9234451 doi:10.1016/S0167-5877(96)01110-5

26	 Garin-Bastuji B, Blasco JM, Grayon M, Verger JM. Brucella melitensis 

infection in sheep: present and future. Vet Res. 1998;29:255-74. 

Medline:9689741

27	C onference on Control of Brucellosis in Bosnia and Herzegovina, 

Teslić, November 5, 2009 – Report. Sarajevo: Ured za veterinarstvo 

BiH; 2009. 

28	C onference on Control of Brucellosis in Bosnia and Herzegovina, 

Teslić, November 5, 2009 – Presentation. Ured za veterinarstvo BiH. 

Available from: www.vet.gov.ba. Accessed: August 10, 2010.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9234451&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9234451&dopt=Abstrac
http://dx.doi.org/10.1016/S0167-5877(96)01110-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9689741&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9689741&dopt=Abstrac
http://www.vet.gov.ba.

