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ABSTRACT 

Aim To analyze the epidemiological variations of trend of bru-
cellosis in domestic animals and population in the Central Bo-
snia Canton during the period 2003 - 2012.
Methods Epidemiological and laboratory indicators of the 
incidence of brucellosis among animals and humans were 
retrospectively collected. Diagnostic testing of animals was 
performed by serological test in the Veterinary School of the 
University of Sarajevo, and the population testing was perfor-
med in the Institute for Public Health, Central Bosnia Canton, 
using quantitative ELISA test for detection of IgG, IgM, and 
IgA brucella antibodies.
Results A total of 528 affected people were registered and 
7500 herds of domestic animals were isolated. All infected pe-
ople were hospitalized.  Infected herds were separated from the 
flock and euthanized. The highest number of infected people 
was registered in 2008, with 162 infected persons (incidence 
of 64. 8/100,000). Males were infected more frequently than 
females,  379 (72%), and  149 (28%), respectively.  The most 
affected was the working age population, between the age of 
18 and 54, in 342 (64%) of cases. The highest number of in-
fected people were registered in the Travnik municipality, 361 
(68.5%) in 38 inhabited places, with the cumulative incidence 
of 696/100,000. The annual incidence was from 2.4/100,000 
in 2003 over 64.8/100,000 during 2008, and up to 4/100,000  
population in 2012.
Conclusion Complete, comprehensive, and multidisciplinary 
approach to the development of health care program for people 
and animals, its implementation and evaluation of measures 
could lead to a significant decrease of the incidence rate in a 
relatively short time period.
Key words: testing, vaccination, safe disposal of animal.
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INTRODUCTION

Effectiveness (efficacy, efficiency) is the degree 
of achievement of specific interventions in 
practice intended for a specific population. It 
is an evaluation of the ratio between achieved 
and desired goal (1). An assessment of effecti-
veness of the appropriate measures for preven-
tion and suppression of infectious diseases is 
very complicated, particularly when it comes 
to promotion and prevention.
Brucellosis is a disease which affects animals, 
caused by various bacterial species from genus 
Brucella, which affects humans if they come 
into contact with infected animals, stay in the-
ir environment, or if they consume thermally 
untreated products originating from infected 
animals (2). Brucellosis, as a separate clinical 
entity, was described for the first time by a Bri-
tish soldier, Doctor Marston, in 1859 in Malta 
as Mediterranean remitting stomach flu (3). 
Later, the disease was detected in other Me-
diterranean countries and according to the ge-
ographical location called Cyprian, Gibraltar, 
Neapolitan, new fever from Crete, undulating 
fever, or most commonly as Mediterranean fe-
ver (4-6).
Brucella was firstly isolated from the spleen of 
patients who died from Maltese fever (B. me-
litensis) (7).
Humans most commonly get infected by a di-
rect contact with an infected animal, consump-
tion of unpasteurized milk and dairy products, 
undercooked meat, autoinoculation of vaccine 
strains during the process of immunization of 
animals, as well as through the inhalation of 
aerosol in the process of manipulation with 
initiator of infection in the laboratory (8,9). 
The rate of infection is low, sensibility to appe-
arance of disease is a general phenomenon, 
the weight and duration of clinical manifested 
form differ (10,11). The disease is widespread, 
especially in European Mediterranean countri-
es, North and East Africa, Central and South 
America, India, and Central Asian countries 
(12,13).

Brucellosis was first diagnosed in the territory 
of the former Yugoslavia in 1947, in Istria and 
the Slovenian coast, but in the next few years 
it was eradicated by energetic measures (14).
It occurred in Macedonia in 1978, when the 
measures for its suppression were not effec-
tive enough and it was spreading during for 
the next few years. By late eighties it engul-
fed the whole area of Macedonia, Kosovo, and 
southern part of Central Serbia (15). 
During nineties, high incidence rates of 6.23, 
5.58, 4.29, 4.65, and 3.83/100.000 were 
detected in Kosovo in 1993, 1995, 1996, 
1997and 1998, respectively with 500 infected 
people (16). 
The aim of this study was to analyze the epide-
miological variations of trend of brucellosis in 
domestic animals and population in the Cen-
tral Bosnia Canton, Bosnia and Herzegovina, 
during the period of 2003 – 2012 and to de-
termine the means and routes of transmissions 
of infection from animals to humans. Additi-
onally, it analyzed the effectiveness of preven-
tion programs in prevention and control of 
these anthropozoonosis.

MATERIALS AND METHODS

Central Bosnia Canton is located in the cen-
tral part of Bosnia and Herzegovina consisting 
of 11 municipalities. Total population covered 
by the Cantonal Institute of Public Health is 
about 250,000. 
Retrospectively, epidemiological and labora-
tory indicators of the incidence of infections 
among animals and humans of this disease in 
the specified period were collected. Results 
were analyzed in relation to the age of infec-
ted persons, gender, and month of the year 
when the infection was registered, municipali-
ties and populated places. Data were collected 
with the survey which consisted of 26 questi-
ons divided into three groups (demographic, 
socioeconomic and risk factors).
Data were analyzed in relation to sex, age, mu-
nicipalities and populated places in which it 

Table 1. Distribution of patients with brucellosis in municipalities of Central Bosnia Canton in the period 2003-
2012

Municipality

Travnik Vitez N. 
Travnik Bugojno G. Vakuf D Vakuf Busovača Kiseljak Fojnica Kreševo Jajce Total

Number 
(%) of 
infec-
tions 

361
(68.0)

29
(5.5)

41
(7.5)

38
(7.0)

8
(1.5)

18
(3.5)

8
(1.5)

15
(3.0)

4
(1.0)

2
(0.5)

4
(1.0)

528
(100)
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is registered as a brucellosis in relation to the 
month of reporting infections.
In early 2008, the Institute for Public Health 
of Central Bosnia Canton adopted a program 
called “Urgent Epidemiological Surveillan-
ce of Brucellosis Epidemic in Central Bosnia 
Canton” according to which all planned acti-
vities were grouped into three groups: public 
health intervention (supervision of patients, 
detection and monitoring of contacts, the in-
formation campaign, the coordination with 
veterinary services), epidemic research (active 
case detection with screening, target test) and 
establishing control program for brucellosis 
(cluster research, training of epidemiological 
services for the detection index case, etc.). 
The program determined the direction of the 
most effective preventive measures to reduce 
the rate of incidence of this disease. A decisi-
on for the active immunization of cattle was 
done (all sheep and goats regardless of the age 
of animals). During 2009, more than 60.000 
animals were vaccinated.
The dairy of cattle and animals located on 
the fields where the disease was recorded in 
humans, were tested. The registration and 
marking of animals was conducted. The in-
spection, especially in the work of transport 
and movement of livestock, was enhanced. 
During 2010 for the population of sheep the 
vaccination of young animals continued (3 – 6 
months old). 
This program has enabled early detection of 

infected individuals, the investigation of infec-
ted yard, segregation and safe disposal of infec-
ted animals and vaccination of healthy animals 
(sheep and goats). On the basis of this pro-
gram there has been a reduction in the number 
of infected yard (from 379 in 2008. to 10 in 
2010), infected animals (with 5191 in 2008 to 
23 in 2010), and most importantly, the num-
ber of affected people from 162 in 2008 to 20 
in 2010.
Diagnostic testing of animals was performed 
using serological (agglutination) test in the Ve-
terinary School of the University of Sarajevo. 
Testing of people was performed in the Insti-
tute for Public Health Central Bosnia Canton, 
using quantitative ELISA test for detection of 
IgG, IgM, and IgA antibodies to Brucella. In-
terpretation of the results:
IgG: positive result > 30 U/mL, cutoff value 
20-30 U/mL, negative <30 U/mL; IgM : po-
sitive result > 20 U/mL, cutoff value 15-20 U/
mL, negative <15 U/mL; IgA : negative <10 
U/mL cutoff value of 10-15U/mL, positive> 
15 U / mL.
Within the program 780 persons who were in 
contact with infected cattle were tested.
Seropositivity was determined in 102 (13%) 
people

RESULTS

First case of brucellosis in the area of Central 
Bosnia Canton was registered at the end of 

Table 2. Distribution of patients by age groups with the percentage of participation
Age groups

0 - 5 6 - 17 18 -29 30 - 41 42 - 53 54 - 65 65> Total
Number 
(%) of patients 12 (2.16) 58

(11.02)
112

(21.26)
110

(21.00)
120

(22.63)
72

(17.78)
44

(8.26)
528

(100)

Table 3. Monthly distribution of patients during the 2003-2012 period
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total (%)

January - - 1 - 6 9 4 1 - 1 22 (4.1)
February - - 1 1 4 10 4 3 - 1 24 (4.5)
March - - - 1 - 14 3 4 - 1 23 (4.3)
April - - 17 - 22 37 9 2 - - 87 (16.6)
May 1 - 11 5 12 16 8 2 1 1 57 (10.8)
June - 3 6 1 21 8 6 3 - 2 50 (9.6)
July - 3 5 4 5 24 12 2 1 - 56 (10.6)
August 2 3 5 14 27 12 5 1 1 2 72 (13.6)
September 1 5 - 2 17 13 6 0 2 1 47 (9.0)
Oktober - 1 - 6 10 7 2 1 1 - 28 (5.3)
November - - 1 10 8 9 1 0 - 1 30 (5.6)
December 2 - 3 4 11 3 4 1 4 - 32 (6.0)
Total 6 15 50 48 143 162 64 20 10 10 528 (100)
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2002, in Novi Travnik city. In a herd of goats 
there were 27 animals that exhibited clinical 
manifestation of the disease. Following this 
discovery, two human cases were detected (the 
owners and involved veterinarian). 
In the period of ten years (2003 - 2012), a total 
of 528 people suffering from the disease were 
detected. In relation to the occurrence, the lar-
gest number of patients was found in 2008, 
162 cases (Figure 1). Brucellosis was usually 
registered in the municipality of Travnik, in 
361 (68.5%), N. Travnik, in 41 (8.0%), and 
Bugojno, in 38 (7.3%) cases. In the remaining 
seven municipalities, a total of 88 (16.1%) in-
fections were reiterated (Table 1).
The disease occurred in 11 municipalities and 66 

settlements of the Canton, but there were rare 
cases of infections in urban places (Figure 2).
Male patients comprised 379 (72%), and fe-
male 149 (28%) cases.
The youngest patient was a one-year old, and 
the oldest one was 87. Mean value (arithmetic 
mean) was 39.1 year of age with SD±7, 2.
The highest percentage of infected patients 
were working-age people in the age groups 
between 18–29, 30–41, and 42–53 (21%, 
21% and 22%, respectively) (Table 2).
With respect to the seasonality, the largest 
number of patients was registered during 
April, 87 (17.1%) and the lowest one during 
January, 21 (4.1%) (Table 3).
In 2007, 143 patients suffering from bru-
cellosis in the area of Central Bosnia Can-
ton were registered, with the incidence of 
57.2/100.000, 107 of which in Travnik, with 
the rate 214.0/100.000 inhabitants. 
Of all reported contagious diseases brucellosis 
is the fifth in rank and is represented with par-
ticipation of 8% in 2007. In 2008, the largest 
annual number of patients was registered (162) 
with the rate 64.8/100.000 122 of which in 
Travnik, with rate 244/100.000 inhabitants.
The number of patients in municipality of 
Travnik was 361 persons, respectively. 68.5% 
of the total number, which was much higher 
compared to the rest of the Canton, where the 
number of patients was 167 (31.5%). 
Brucellosis in the postwar period was determi-
ned in 66 settlements. There was a significant 
statistical difference determined while com-
paring the number of settlements where bru-
cellosis appeared per years.
Sensitivity of people to brucellosis infection 
was general. It affected adults more than chil-
dren. Age median fell from 40.1 in 2004, to 
36 in 2008. The youngest patient was 1 year 
old, and the oldest one 86. Working people 
were more exposed. More than 64% of pati-
ents belonged to the age group from 18 – 54 
year. Men were infected more than women 
(72% males compared to 28% females).
Increased number of cases occurred in April, 
which correlates to the period of lambing ewes, 
wherein the cattlemen were mostly exposed to 
the risk of infection, with additional length of 
incubation.
Contact with animals in most cases was the re-
ason of the illness, in 439 (83.2%), food con-
sumption in 40 (7.5%), of unknown reason 
in 40 (7.5%) and due to profession, in nine 
(1.8%) cases. 

Table 4. Test results of brucellosis in animals in Cen-
tral Bosnia Canton in the period 2003 – 2010

Year
Number 
of tested 
animals

Number of 
seropositive

(%)

Number 
of infected 

yards
2003 3.470 29 (0.8) 3
2004 8.796 166  (1.9) 15
2005 14.112 816  (5.9) 63
2006 9.622 155  (1.6) 16
2007 57.374 966  (1.7) 85
2008 73.310 5191 (7.0) 379
2009 8.522 162  (1.9) 48
2010 6.018 23 (0.4) 10
Total 181.224 7508 (4.1) -

Figure 2. Number of settlements with registered pati-
ents suffering from brucellosis by year

 Figure 1. The rates of brucellosis by years of occurren-
ce in the area of Central Bosnia Canton in the period 
2003 - 2012
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 Among 181.224 animals, 7508 were positive 
(Table 4). During 2008 there were 5191 in-
fected animals registered, while the number of 
infected animals in 2010 was only 23.

DISCUSSION

According to the data of WHO, the presen-
ce of brucellosis was registered in 62 coun-
tries worldwide. Only Australia remained an 
uninfected continent. Over the years nearly 
500,000 infected people in the world were re-
gistered. Even in 2007 in Central Asia compli-
cations were recorded (meningoencephalitis, 
meningitis) with high mortality rate (3). All 
countries in Southern Europe, of the Medi-
terranean belt, for the past five decades, were 
continuously or intermittently affected by 
brucellosis (Portugal, Spain, Southern France, 
Tunis, Algeria, Maroko, Malta, Cipar, Greece, 
Turkey, Albania, Bulgaria and Serbia). In the-
se countries brucellosis was identified during 
2008, as well (17,18). The first cases of animal 
brucellosis in Bosnia and Herzegovina were 
detected in 1978, on a goat farm near Bihać 
(cattle imported from Western Europe) (19). 
The first outbreaks of brucellosis in humans 
occurred in a military polygon in Manjača, 
during 1985 when almost 50 people were in-
fected (2). After that, the cases of brucellosis 
were not reported in our country until the be-
ginning of the 21st century, when among the 
“returnees” who donated cattle to the munici-
palities Goranci and Bogodol 10 infected per-
sons were detected (20). After the war a large 
number of cattle were imported from all over 
Europe, without adequate veterinary import 
control (20). Data from different countries 
of the world showed that brucellosis in many 
countries arrived through uncontrolled import 
of animals that were not tested for infection 
(21,22).
First case of brucellosis infection in Central 
Bosnia Canton was registered at the end of 
2002, at the owner of the herds of goat in N. 
Travnik municipality. The first cases of animal 
brucellosis were registered in the herd of 27 
goats. After this case, competent services did 
not pay enough attention to this problem, re-
sulting in the spread of the infection. Further 
spreading of the disease got the attention of 
the relevant state institutions.
Since 2002 there have been cases of brucello-

sis infection recorded in the Canton, first with 
the livestock and then in the human popula-
tion. In the period of 2003 – 2012, a total of 
528 patients, infected by brucellosis, were regi-
stered. Brucellosis displayed endemic characte-
ristics at individual parts of Canton, especially 
in the municipality of Travnik, causing high 
rates of infection. A significantly higher per-
centage of infected persons were males (72%) 
and working population. 
The dominant way of transmission was throu-
gh direct contact while the disease affected ma-
inly persons owning cattle and taking care of 
it. Therefore, the disease almost never occurred 
in urban areas but only in rural areas. During 
this period, a total of 7508 infected animals 
were registered and all were isolated and eu-
thanized. 
Epidemiological studies showed that the risk 
of brucellosis transmission to uninfected ani-
mals and humans was associated with a local 
practice of farming domestic animals, cultiva-
tion, methods of milk processing, conditions 
of health and veterinary hygiene, and climatic 
conditions (13).
The Urgent Epidemiological Supervision of 
People Infected by Brucellosis program who-
se implementation started in the Canton at 
the end 2008, provided clear guidelines over 
the epidemiological surveillance of brucellosis 
in humans. That way infection was identifi-
ed in persons who had not yet exhibited the 
symptoms, or the symptoms had just begun 
to develop. As a result of early diagnosis, the 
period of hospitalization was reduced, and 
the possibilities of developing complications 
were significantly reduced. The measures of 
the veterinary services, including registration 
and marking, inspection and vaccination, in a 
relatively short period, led to reduction in the 
incidence of cattle infection. Integrated, holi-
stic, and multidisciplinary approach to the de-
velopment of the program, its implementation 
and evaluation of implemented measures in a 
relatively short period of time led to a signi-
ficant reduction in the rates antropozoonosis.
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Epidemiološke karakteristike bruceloze i procjena efektivnosti 
mjera prevencije na prostoru Srednjobosanskog kantona/
Kantona Središnja Bosna u periodu od 2003. do 2012. godine

Sead Karakaš

Zavod za javno zdravstvo SBK/KSB-a Travnik

SAŽETAK 

Cilj rada je analizirati epidemiološke varijacije kretanja obolijevanja od bruceloze kod domaćih 
životinja i kod ljudi na prostoru Srednjobosanskog kantona/Kantona Središnja Bosna (SBK/KSB), 
u periodu od 2003. do 2012. godine.
Materijal i metode Retrospektivno su prikupljeni i analizirani epidemiološki i laboratorijski poka-
zatelji o učestalosti obolijevanja životinja i ljudi od ove bolesti, u naznačenom periodu.
Dijagnostičko testiranje životinja vršeno je serološkim testom aglutinacije na Veterinarskom fakul-
tetu u Sarajevu.
Testiranje ljudi vršeno je u Zavodu za javno zdravstvo SBK/KSB-a, a korišten je kvantitativni ELI-
SA imunoenzimski test za detekciju IgG, IgM, IgA antitijela za brucele.
Rezultati Ukupno je registrirano 528 oboljelih osoba, te izolirano oko 7.500 zaraženih grla doma-
ćih životinja. Svi oboljeli su hospitalizirani, a zaražena stoka je izdvojena iz stada i neškodljivo uklo-
njena. Najveći broj oboljelih javio se u 2008. godini (ukupno 162 s incidencijom 64,8/100.000). 
Muškarci obolijevaju češće od žena, odnosno 379 (72%) u odnosu na 149 (28%) oboljelih. Naju-
groženije je radnoaktivno stanovništvo, dobnih skupina od 18 do 54 godine, s učešćem 342 (64%) 
pacijenta. Na prostoru općine Travnik registriran je najveći broj oboljelih (361 ili 68,5%) u 38 
naseljenih mjesta, s kumulativnom incidencijom od 696/100.000. Godišnja se incidencija kretala 
od 2,4 na 100.000 u 2003. godini, preko 64,8/100.000 tokom 2008. godine, do 4/100.000 u 
2012. godini.
Zaključak  Cjelovit, sveobuhvatan i multidisciplinarni pristup u izradi programa zdravstvene 
zaštite ljudi i životinja, njegovoj implementaciji i evaluaciji provedenih mjera, mogao bi u relati-
vno kratkom vremenskom periodu dovesti do značajnog smanjenja stopa obolijevanja u slučaju 
ove antropozoonoze. 
Ključne riječi: testiranje, vakcinacija, neškodljivo uklanjanje životinja.
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