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ABSTRACT

Brucellosis is primarily an animal disease, and in them it passes as an asymptomatic chron-
ic infection. In humans, brucellosis can be acute, sub-acute and/or chronic disease, but its
geographical distribution follows the pattern found in animals. After the last war, the first
Brucella cases in Bosnia and Herzegovina were reported in 2000, in returnees, owners of do-
nated livestock. The objective of this paper was to address an increased public health problem
regarding brucellosis in Bosnia and Herzegovina and to initiate better cooperation among
epidemiologists, veterinarians, microbiologists and infectologists and responsible authorities
toward elimination and eradication of this severe disease. Retrospective analysis of Brucella
case histories and treatment protocols of all the cases hospitalized in Clinic for Infectious
Diseases, University of Sarajevo Clinics Center (CCUS) was conducted. All the patients hos-
pitalized between 1 January 2000 and 1 July 2005 were included. The diagnoses were con-
firmed by laboratory tests, chemo culture or serologically. The Rose Bengal agglutination and
ELISA tests were used as laboratory confirmation methods. The number of hospitalized cases
over the last 5 years was compared with total number of reported cases in the first 6 months
of 200s. The results of this study showed that Brucella infections in humans, compared to
other zoonoses, was represented with 11,8%. Brucellosis was the second zoonose in a rank-
ing of zoonotic diseases cases with steady increase in the number of reported cases each year.
The number of cases treated in the first 6 months of 2005 already exceeded half of the total
number of cases treated in the last 5 years. Human brucellosis is an increasing public health
problem in Bosnia and Herzegovina, and it reflects spreading of the same disease in animals.
The applied prevention measures have been insufficient, so it is necessary to mobilize all the
available resources of human and veterinary medicine, as well as the authorities, microbio-
logical laboratory diagnostics in order to identify foci of epidemics and to try to eliminate and

eradicate this complicated disease.
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INTRODUCTION

Brucellosis is an anthropozoonoses which, in animals
may pass as asymptomatic chronic infection, while in
humans, it may result in acute, sub-acute or chronic
disease, mainly with clear clinical signs and symptoms
(1). It is a bacterial disease, caused by a Gram negative
facultative intracellular cocco-bacillus from Brucella
genus, 4 species of which are pathogenic in humans. It
can be transmitted to humans through direct contact,
or by consumption of un-pasteurized milk and cheese
harvested from an infected animal (2). Airborne infec-
tions may occur by inhalation of infectious aerosol in
laboratories and abattoirs (3,4). Therefore, brucellosis
is most frequently occupational disease among farm-
ers, butchers, veterinarians, veterinary technicians and
laboratory workers (5). Brucella bacteria have affin-
ity toward all organs where they cause granulomato-
sus inflammation. The disease starts either as unclear
prolonged febrile condition with possible lymphade-
nopathy, or moderate hepatic and spleen enlargement
(hepatosplenomegaly) (4). The signs and symptoms
associated with brucellosis are protean in nature and
no constellation of clinical findings can be considered
characteristic (4). After 4-6 weeks the disease localizes
in certain organs and may appear as pulmonary brucel-
losis (pneumonitis, emphysema and pleural eftusions);
granulomatous hepatitis; osteoarticular brucellosis;
genitourinary brucellosis; endocarditis; central nervous
system brucellosis (meningitis, radiculopathy, optical
neuropathies, intracerebral hemorrhages...); abscess for-
mation in liver, spleen, thyroid gland and other organs
(6,7,8,9,10,11,12). Diagnosis is confirmed by positive
chemo cultures (blood cultures) in 80% of cases; and se-
rologically by: agglutination method (Agl), complement
binding (RVK), Rose Bengal agglutination, ELISA and
finally by PCR. ELISA is less significant then other diag-
nostic tests but it can be very helpful while waiting for
blood culture results. PCR results positive in 75% of the
cases, and combined with ELISA can by highly sensitive.
Brucella could be highly important as a bio-terroris-

tic agent. The objective of this study was to explore
whether brucellosis presented an increasing health
problem in Bosnia and Herzegovina over the last
five years and to initiate better cooperation among
epidemiologists, veterinarians, microbiologists and
infectologists and the responsible authorities toward
elimination and eradication of this severe disease.

PATIENTS AND METHODS

A retrospective study of records of patients treated at
the Clinic for Infectious diseases, University of Sara-
jevo Clinics Center between 1 January 2000 and 1 July
2005 was conducted. Simultaneously, we performed
an analysis of annual reports on brucellosis patients
treated on the territory of Bosnia and Herzegovina.
The disease diagnosis in all cases was confirmed either
by isolation of causative agent or serologically - tests
used were Rose Bengal test of agglutination and ELISA.
In our study we observed ethical principles outlined
in World Medical Association Declaration of Helsinki.

RESULTS

The first case of brucellosis was hospitalized in our
Clinic in 2000. That very same year there was a report
of five new hospitalized cases among our patients. As
it is shown in Table 1, over the next 5 years the num-
ber patients hospitalized due to brucellosis in our
Clinic only, progressively increased. From 2000 until
the end of 2004 the cumulative number of reported
patients was 85. Gender structure of those patients
was: 20 female, 64 male and one preschool child. The
average age of patients was 40,6 years of life (range
from 9,5 to 67). Most of the cases were between 25
and 45 years. Most commonly they were work-
ers, then school children and housewives (Table 2).
Out of 85 patients 13 had osteoarticular complications
of the disease, five had epididymitis, three had endo-
carditis, and one patient had neurobrucellosis. As it is
shown in Table 3, most of the patients were from Sara-

. . AT T AT NUMBER OF THE AGE SEX
YEAR OF HOSPITALIZATION HOSPITALIZED RANGE M P
2000 6 34 -44 6
2001 7 35-58 6 1
2002 5 35-45 3
2003 25 9-55 20 :
2004 42 13-67 29 13
TOTAL: 85 X 404 64 21
2005 (I-VI) 44 6-78 32 12

TABLE 1. Number of hospitalized brucellosis patients according to age and sex and year of hospitalization
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jevo, Central Bosnia and Herzegovina-Neretva Canton.
During the first half (January-June) of 2005 a total num-
ber of patients hospitalized at Infectious diseases Clinic,
CCUS was 44, plus one case treated in outpatient depart-
ment with the approval and consultation of hospital. One
of the cases was 6-years old girl from Cazin, Una Sana
Canton; one patient was from Sanski Most (the same
Canton), two were from Hadzici (Sarajevo Canton); and
all the others were from Bugojno and its surroundings
(Central Bosnia Canton). Number of Brucella cases in
the Federation of Bosnia and Herzegovina starting in
2000 (taken as the Index year) shows almost geometrical
progression in the last two years as it is shown in Table 4.
A total of 170 cases were reported in 5 years period. In
Republic of Srpska (RS) only 5 cases were reported over
the same period. Three of those were treated in 2003.

DISCUSSION

Brucellosis has proven to be a great public health issue
wherever it is present due to the two main reasons: it

damages livestock and causes human illness. Long-term
treatment, severe complications and sequelas influenc-
ing life quality demand an increase in mobilized mate-
rial resources and costs, and burden national income
(13,14,15,16,17,18,19). Until the recent War (1992-95)
Bosnia and Herzegovina was considered brucellosis free
country. Only one outbreak was reported on Manjaca
Mountain, in a military training camp (Vojni poligon)
in 1985. It was proven that Brucella was imported from
Israel via Macedonia and Serbia. This outbreak was lo-
calized to 40-sh cases only, soldiers and cattle handlers
who worked at the farm. The outbreak was quickly and
successfully placed under control. Some cases were
treated at the Infectious diseases Clinic in Banjaluka,
while over 30 cases were hospitalized at the Military
Medical Academy in Belgrade. All the infected cattle
were slaughtered. After the recent War, brucellosis oc-
curred in the areas in Bosnia and Herzegovina where the
cattle was donated to refugees-returnees and displaced
persons. In the total number of patients treated for zoo-
noses, brucellosis participates with 11,8 %, and it is the

YEAR OF
HOSPITALIZATION PROFESSION

student worker craftsman housewife sccondfq Y univcrgity retired

education education

2000 - 2 - - 3 1 1
2001 2 3 1 - - - 1
2002 - 1 1 3 - - -
2003 2 10 2 5 1 4
2004 7 28 1 2 1 -
TOTAL: 11 44 5 10 3 6
TABLE 2. Distribution of patients according to their profession
YEAR OF N° OF HOSPITALIZED BY CANTONS
HOSPITALIZATION SK* SB* HN* 7D us*
2000. 4 - - -
2001. 5 - - -
2002. 4 1 - -
2003. 10 6 5 -
2004. 15 13 8 6 -
TOTAL: 38 20 12 15 -

* SK= Sarajevo Canton, SB=Central Bosnia Canton, HN=Herzegovina-Neretva Canton, ZD=Zenica Doboj Canton, US=Una Sana Canton

TABLE 3. Geographical distribution of patents (by Cantons)

. NUMBER OF CASES
VEAR Federation of Bosnia and Herzegovina Republic of Srpska
2000 16 0
2001 4 3
2002 14 0
2003 47 1
2004 89 1
TOTAL: 170 5
2005 (I-VI) 70 0

TABLE 4. Human Brucella cases in Bosnia and Herzegovina over the last five and a half years
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second ranking zoonoses over the last 5 years (20). As
our results show, since the index case reported in spring
2000, number of brucellosis cases has increased from
one year to another. According to our results, number
of patients hospitalized in the first 6 months of 2005
amount to half of the total number of cases registered as
hospitalized since 2000. That shows that the disease sig-
nificantly spread among livestock. It is an alarming fact
that shows that the undertaken measures in control of
the disease among livestock were neither systematic nor
radical, but palliative, partial, and very limited in effects.
This is quite concerning as this agent is very persistent
in environment and once infected, soil remains a source
of infection for live stock as well as for humans for quite
some time, despite the fact that sometimes, infected
herd could be eliminated months earlier. On the other
hand, 21% of all our Brucella treated patients over this
s-year period had osteo-articular manifestation of Bru-
cellosis with severe forms of spondilodiscitis and cox-
athrosis. Their medication treatment was extended to
12 and 24 weeks with constant outpatient controls. That
burdens health budget and the country budget in gen-
eral. Comparing to 69% of the described cases in 1995,
by Gur A et al, the number of osteo-articular manifesta-
tions among our patients is three times lower (19). The
same authors describe 17% of dermal lesions, which we
have not found among our patients, and 8% of genitouri-
nary and 7% of neurological complications. Our Brucella
patients of generative age developed orchiepididymitis
in 5,9 % of them. The issue of their consecutive sterility
remains open. Only one patient had neurobrucellosis
(1,2%), a veterinarian, 56 years old, who had osteoarticu-
lar, central nervous and liver complications. Sub-acute
endocarditis was found in 1,2% (1 case out of 85 total un-
til the end of 2004). The heart vitium was so developed
that aortal valves had to be implanted. The patients life
quality was drastically changed, as he remained life-long
invalid with necessary long-term treatment and perma-
nent controls by cardiologists, infectologists and cardio-
sugeons, with possibility of receives. During the first six
months of this year, two of the total of 44 patients de-
veloped sub-acute endocarditis. When compared with
previous year's findings that number is found signifi-
cant. Every other of our treated patients had liver lesion,
meaning that one third of our patients developed liver
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complications. Reviewing literature, it is possible to find
different hematological complications described dur-
ing brucellosis, such as bone marrow aplasia, extreme
thrombocytopenia and erythropenia, individually or to-
gether with other complications, which we did not find
in our patients (18, 19, 22). Analyzing Table 4 it is clearly
visible that after index 2000 year when 16 Brucella cas-
es were registered, the number of reported cases was
in decline for couple of years. So, in 2001 only 4 cases
were reported in Federation of Bosnia and Herzegovina,
and 2002 slightly more - 14 cases. Starting 2003 further
progressive increase of brucellosis among humans is
evident. We assume that the main reasons for that are
bad diagnostics and failure to recognize the disease
in primary health care setting and, on the other hand,
broad application of kinolone combined with cephalo-
sporines 3rd generation and amino- glycosides. Unusual
distribution of the disease in different Bosnia and Heze-
govina areas (which was after the 1992-95 war politically
divided in two entities) remains a question for epide-
miologists to answer and explain. It is more important
to bear in mind that brucellosis is an antropozoonoses
very suitable for bioterrorism and biological war. Due
to the severity of the disease among humans, treatment
length as well as consequences of sub-acute and chronic
forms, it is our opinion that it is necessary to engage all
the available resources at the national level in order to
identify foci of brucellosis in animals and inter-
rupt ways of transmissions in order to eliminate
this zooanthroponoses. Only more radical approach
to prevention and elimination (furthermore eradica-
tion) of brucellosis can prevent further spreading of a
disease. That means early detection of this disease in
both animals and humans, good laboratory diagnostics
of the disease, reporting of each suspicious case, mobi-
lization of all the available resources of epidemiological
departments and veterinary medicine, farmers educa-
tion, education of population, participation of the ad-
equate state-level organizations due to programs plan-
ning and financial resources for the termination of the
infection agents and interruption of its biological chain.
All of this should entail the scientific sphere of human
and animal medicine on one side, and governmental
structures on the other side and it can lead to the es-
tablishment and observance of the adequate legislation.
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CONCLUSION

1. Human brucellosis is an actual and increasing public health problem in Bosnia and Herzegovina.

> w N

. Most common cases are workers, age 25-45 years of life.

insufficiency in national (state) eradication program.

. Men are almost three times more frequently affected then women.
. Disease spreading points at the low level of prevention measures and

5. Better cooperation among epidemiologists, veterinarians, infectologists, microbiologists and public

health professionals is necessary in order to identify epidemic foci and try to eradicate this disease.
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