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Abstract

Aim. To evaluate the epidemiological and clinical features, therapeutic regimen, complications and
outcome of human brucellosis in Bulgaria over the last 3 years.

Methods. The study was carried out between August 2007 and December 2009. Fifty-five cases were
included in this retrospective study. The diagnosis was based on clinical manifestations compatible with
brucellosis and/or serological evidence of Brucella infection.

Results. Fifty-five cases were evaluated. The main route of transmission was the consumption of
unpasteurized milk and fresh goat and sheep cheese. The infection was introduced in Haskovo region,
bordering on Greece and Turkey, by illegally imported animals. Asymptomatic infection predominated
and only 10 patients were with symptomatic brucellosis: acute in 4 and subacute in 6 of the patients.
Focal involvement was present in 3 patients.

Conclusion. Although the diagnosis was delayed a multidisciplinary approach involving measures
pointed to both humans and animals helped control the infection in 2009. Physicians in nonendemic
countries such as Bulgaria should be aware of the fact that brucellosis is a possible cause of fever of
unknown origin with a history of animal contact.

OPENACCESS

Introduction
Brucellosis is one of the world’s major zoonoses

that still raise public health and economic issues. The
incidence of human brucellosis is directly related to the
incidence of the disease in animals. Despite the steady
increase in the number of countries that have imple-
mented programmes to control animal brucellosis, the
disease is still endemic in the Mediterranean countries,
Arabian Peninsula, India, Mexico, Central and South
America [1]. In some countries, the expansions of animal
movement and commerce have contributed to prolifera-

tion in the incidence of human brucellosis. There are
only a few counties in the world that are officially free of
the disease as they have actively eradicated it. Never-
theless, cases still occur in people returning from en-
demic countries [2, 3].

The infection is transmitted to people by contact
with infected animals or their products. In developed
countries, most human brucellosis cases occur as a
result of direct animal contact due to occupational expo-
sure (farmers, butchers, veterinarians, laboratory work-
ers exposed by aerosol). In contrast, in developing
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countries, where the consumption of unpasteurized milk
or dairy products is a common nutritional habit, the main
route of infection is through the digestive system [4].

Bulgaria has been free of autochthonous human
brucellosis since 1958. Until 2006 only sporadic im-
ported cases have been reported but in 2007 the number
of human cases increased sharply to 58. Fifty-four cases
out of 58 classified as autochthonous were reported in
the Haskovo region, bordering on Greece and Turkey.
The epidemiological features of this outbreak and un-
dertaken control and response measures were pub-
lished elsewhere [5]. Due to the implemented control
programme only a few cases, among both animals and
humans, were reported in 2009.

The aim of this study was to evaluate the epide-
miological and clinical features, therapeutic regimen,
complications and outcome of human brucellosis over
the last 3 years.

Methods
Since 2007 a total of 78 human brucellosis cases

have been reported in Bulgaria. Fourteen were consid-
ered as imported and were excluded from the study. The
data for another 9 cases were incomplete and/or they
were not communicated and therefore they were also
excluded. Ten cases satisfied the following additional
inclusion criteria: clinical manifestations compatible with
brucellosis and serological evidence of Brucella infec-
tion [2], and were included in this retrospective study.
Nevertheless, asymptomatic infections were also re-
garded as cases, as brucellosis has therapeutic as well
as public health implications [6]. Finally, 55 cases were
reported, including 45 asymptomatic cases and 10 symp-
tomatic ones. Their medical records were reviewed and
most of the cases were seen by the first author over a
period of 2 months – 12 months after the diagnosis was
established. The details recorded included demographic
data, occupation, history of consumption of raw milk or
milk products, family history, clinical presentation and
treatment regimen administrated. The cases were clas-
sified as acute (0-2 months) and subacute (2-12 months)
according to the duration of symptoms. Focal form or
complication was defined as the presence of symptoms
or physical signs of the infection at a particular anatomic
site in a patient with active brucellosis [7]. All cases
underwent routine laboratory tests.

Serologic evaluation was performed using agglu-
tination tests: Rose Bengal (RB) and serum agglutina-

tion test (SAT) at the Reference Laboratory, National
Centre for Infectious and Parasitic Diseases, Sofia [8].
As Bulgaria is a country nonendemic for brucellosis, a
titer of 1/80 or higher was strongly suggestive of acute
infection [9].  Due to the long duration of the disease and
the prior antibiotic therapy no attempt at isolation was
made.

The patients were treated with various combina-
tions of antibiotics. The regimens included the following:
oral doxycycline (100 mg every 12 h), oral rifampicin
(600 mg every 24 h), intramuscular gentamycin (80 mg
every 12 h), oral ciprofloxacin (500 mg every 12 h), co-
trimoxazole (80/400 or 160/800 mg every 12 h). Due to
incomplete recovery some of the patients were retreated
with a different regimen. The persistence of signs or
symptoms of the disease at the end of efficient therapy
was considered as a therapeutic failure. Relapse was
defined by the reappearance of symptoms or signs of the
disease during the 12 months after therapy [7].
Follow-up was not routinely done.

Results

Demographic and occupational data

Fifty-five cases presenting with inclusion criteria
were evaluated. They were almost evenly distributed by
gender (female 46.1%, male 53.9%). The median age
was 55 years (range 6-82 years). Only 2 of the cases
were children younger than 14 years. Forty-seven had a
history of raising goats and sheep, 4 were with occupa-
tional exposure (2 veterinarians, a milkman and a herds-
man), 50 consumed unpasteurized dairy products. Some
of the stockbreeders reported miscarriages and still-
births on their farms during the previous year.
Veterinarians were informed about this problem but the
reason was not sought. A positive family history of
brucellosis was seen in 23 of the cases.

Clinical data

Clinical form was acute in 4 and subacute in 6 of
the patients. In 45 cases the infection was asympto-
matic. The median period between the onset of symp-
toms and establishing a diagnosis was 115 days, rang-
ing from 20 days to 14 months. One patient had only
fever as a clinical presentation. Fever, sweating and
arthtralgia were the most frequently reported symptoms,
and hepatomegaly the most common finding. Focal
involvement was present in 3 patients: peripheral arthri-
tis in one and epididymoorchitis in 2 (Table 1). Not until
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complication such as epididymoorchitis developed was
the diagnosis made in these 2 cases, one of them
requiring orchiectomy. The erythrocyte sedimentation
rate was elevated in 8 patients.

Microbiology results

All cases had a positive RB test and SAT titer
≥ 1/80.

Therapy and outcome

Antimicrobial combinations administrated differed
between asymptomatic and symptomatic cases. The
asymptomatic cases were treated with doxycycline and
gentamycin for 7 days at the infectious diseases depart-
ment of the district hospital and further as outpatients
with doxycycline for 3 weeks followed by ciprofloxacin
for another 3 weeks. Three symptomatic cases were
given the same regimens. Due to incomplete recovery
they were retreated with doxycycline + rifampicin for 6
weeks. The remaining symptomatic cases received ei-
ther doxycycline + rifampicin for 6 weeks or doxycycline
+ gentamycin for 6 weeks (gentamycin for the first 2
weeks). The children were treated with co-trimoxazole +
rifampicin for 2 weeks.

In view of our diagnostic limitations at that time
and the lack of a regulatory framework, long-term follow-
up was not feasible for the majority of patients. Only two
symptomatic patients were followed up at a 3-month
interval for 1 year. The remaining symptomatic and the
most asymptomatic cases were seen by the first author
once at different intervals and no relapse was revealed.

Discussion
In this study we describe the resurgence of hu-

man brucellosis in Bulgaria after the country had been
free of this infection for more than 40 years. The first 3

Table 1: Clinical manifestations in 10 patients with acute brucel-
losis.

*clinical findings in 7 hospitalized patients.

Figure 1: Brucellosis in humans and animals in Bulgaria. A) 2007; B)
2008; C) 2009.

A)

B)

C)
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autochthonous human cases were notified in 2006.
Surveillance activities enabled the detection of 10 ani-
mals with positive serologic results. Yet the problem was
not addressed properly and no further study was under-
taken to reveal the origin of the infection. Consequently,
the next year brucellosis in animals proliferated but
remained uncovered (Fig. 1A). It was only after the index
case was diagnosed that active surveillance and a
control programme were implemented: test and slaugh-
ter of infected animals at a 3-month interval, application
of hygiene methods and control of animal movement.
The veterinary surveillance revealed that infected goats,
illegally imported from Greece, had been kept in the
outskirts of Haskovo [10].

A public health education campaign was launched
on the route of transmission and prevention of brucello-
sis. Special attention was paid to the preparation of all
dairy products from heat-treated milk [5].

As a result in 2008 the number of positive animals
gradually declined and 9 local human cases were noti-
fied (Fig. 1B).

In 2009 only one local human case was notified
and one infected animal was detected, indicating that
the epidemiological situation is favourable and control
might be achieved (Fig. 1C).

At the same time, due to incomplete medical
history taking and unawareness of the disease, there
was a delay in diagnosing in the first three patients in
2007. Not until a complication such as epididymoorchitis
developed was the diagnosis made in the second case.

Intensive investigation revealed 4 additional symp-
tomatic cases. None were correctly diagnosed although
all patients had complaints with long duration. The
symptoms, physical findings and laboratory test results
in our study were similar to those already described [11].
Most of the cases presented were with subacute form
and nearly 1/3 were with complications. Despite the
ineffective antimicrobial therapy in some of the cases the
outcome was favourable. Nevertheless, the number of
patients was too small to draw any conclusions.

The most likely source of transmission in our
cases was the consumption of unpasteurized milk or
fresh goat and sheep cheese. This route of infection
leads to nonselective gender exposure, as was in our
study. However, only 2 of the asymptomatic cases were
children. We could not find a reasonable explanation
why this age-group was not affected, although they
consumed the same risky food. We also established that

nearly half of the cases had a family history of the
disease, which was higher than previously reported [12].
Due to common risk exposure screening family mem-
bers of an acute case might help to detect additional
cases [13]. We broadened this approach and screened
all people in the affected area considered at risk – those
who had been in close contact with infected animals and/
or had had a habit of eating unpasteurized dairy prod-
ucts. Thus we detected 40 asymptomatic cases in 2007,
all positive by both RB test and SAT. This seems
reasonable as some seropositive patients had mild
symptoms that did not require immediate medical advice
and thus would not have been discovered without screen-
ing. In addition, they may even present late in the course
of the disease with a complication, such as in the second
case in our study. The high prevalence of asymptomatic
infection pointed out that awareness about brucellosis
among people at risk (domesticated or occupational
exposure) was very low.

The optimal antimicrobial therapy of brucellosis
requires a prolonged course with a combination of
agents that are capable of penetrating the cells. For
uncomplicated brucellosis WHO recommends 6 weeks
of a combination of oral doxycycline with either rifampicin
or streptomycin [14]. Recently gentamycin has appeared
as an effective alternative to streptomycin [15].
Fluoroquinolones and macrolides are without any in vivo
superiority and are not considered as first-line
antimicrobials [16, 17]. Monotherapy is associated with
unacceptably high rates of clinical relapses and is not
recommended. Some of our symptomatic cases were
insufficiently treated, necessitating an additional antimi-
crobial course. In this study asymptomatic cases pre-
dominated, accounting for the majority of all reported
cases. Only a few authors have addressed the treatment
of such cases. Individuals with positive serology results
may represent previous brucellosis infection, subclinical
infections, or infection in the early stage. Follow-up of the
cases for symptoms or evidence of increase in titers is
recommended [13]. Due to a lack of a regulatory frame-
work and laboratory limitations we decided to treat all
asymptomatic cases. Even though the treatment regi-
mens were not always effective, no relapse was re-
vealed. It is possible that the asymptomatic infection
might run a more benign course. Further studies are
needed to confirm this assumption.

Several limitations are present in our study: its
retrospective design, the impossibility to follow-up all the
cases, serology the only laboratory test used.
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Conclusion
In conclusion, having been free of brucellosis for

decades, Bulgaria experienced a local outbreak in 2007
due to illegally imported animals. The main route of
transmission was the consumption of unpasteurized
dairy products. Asymptomatic infection predominated.
Although the diagnosis was delayed a multidisciplinary
approach involving measures pointed to both humans
and animals helped control the infection in 2009. Physi-
cians should consider brucellosis in differential diagno-
sis of febrile disease with peculiar musculoskeletal or
other focal findings, especially when animal contact
history is available.
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