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Introduction

Brucellosis is a zoonotic infection caused by
species of Brucella bacterium. Brucella bacteria are
gram negative stained, immobile coccobacilli.
Infection with these bacteria occurs through inges-
tion of unpasteurized milk and milk products, con-
tact with infected animals and inhalation of infected
aerosols(1,2). Brucellosis is seen in the Mediterranean
region and is still endemic in the Middle East,
India, Africa, Mexico, Central and South America.
Annually 500.000 new cases are being reported
from these countries(3,4). The incidence of brucel-
losis in our country is reported to be 23/100.000(5).
The symptoms and findings are not specific to the

disease and every organ and system can be affected.
Therefore, patients present to different departments
with various complaints leading to delayed diagno-
sis and treatment(1,5). Eventhough brucellosis has
low mortality; continues to be an important public
health issue because of long-term treatment, slow
recovery, possible complications and sequels, and
its widespread occurrence(1). 

Patients and methods

Between January 2004 and December 2012,
201 cases of brucellosis over the age of 15 followed
in Suleyman Demirel University, Faculty of
Medicine and Isparta State Hospital were included
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ABSTRACT

Objectives: Brucellosis is a zoonotic infectious disease endemic in some countries and in the countries of the Mediterranean
region, including Turkey. The aim of this study was to investigate epidemiological and  clinical characteristics of brucellosis  patients
followed in two Southwestern Anatolian hospitals.

Patients and methods: Between January 2004 and December 2012, 201 cases of brucellosis over the age of 15 followed in
Suleyman Demirel University, Faculty of Medicine and Isparta State Hospital were included to the study. The charts of these patients
were retrospectively evaluated and patient complaints, physical examination findings, clinical and laboratory findings, complications
and treatment results were evaluated on separate forms and recorded. 

Results: There were 94 female and 107 male patients, total 201, between the age of 15 and 88. The most important route of
infection was ingestion of unpasteurized milk products. Most frequent symptoms were fever, arthralgia, fatigue and hyperhidrosis,
while most frequent findings were fever, splenomegaly and hepatomegaly. Most frequently involved system was the musculoskeletal.
Epididymoorchitis was present in 8,9 % of the patients, haematological involvement  were detected in 40% of the patients, with
anaemia being most frequent. C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) levels were found to be elevated in
83.1% and in 72.6% respectively. Standard tube agglutination (STA) or Coombs tube agglutination tests were positive in 94.5% of
the cases. Relapse occurred in 6.4% of the cases.

Conclusion: Brucellosis is zoonotic disease affecting different organs and systems thus presenting with various symptoms and
findings. It is especially important that in endemic areas clinicians and family physicians should be informed of the epidemiological,
clinical and laboratory features of brucellosis in order to prevent delayed diagnosis and complications. Furthermore, considering
that the most important way of infection is still the use of unpasteurized milk products and animal farming, we believe that it is neces-
sary to work on preventive measures. 
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to the study. The charts of these patients were retro-
spectively evaluated and patient complaints, clini-
cal and laboratory findings, complications and
treatment results were evaluated on separate forms
and recorded.

Brucellosis was diagnosed by clinical symp-
toms and findings, positive serum STA test (brucel-
la STA test titer ≥1/160), and/or isolation for
Brucella species from the blood or other body flu-
ids cultures. Automatized blood culture BACTEC
9120 system (Becton-Dickinson) was used for
blood culture. For STA test Brucella abortus S99
antigen (Pendik Veterinary Research Institute) was
used. If complication was considered or when need-
ed, imaging studies such as x-ray, ultrasonography,
computed tomography (CT) and magnetic reso-
nance imaging (MRI) were performed. Patients
were classified to groups according to the begin-
ning of complaints as acute if lasted less than 8
weeks, subacute if the symptoms lasted between 8
weeks and 1 year, and chronic if present for more
than 1 year. 

Patients were treated with dual or triple com-
bination of doxycycline, rifampicin, streptomycin,
ciprofloxacin, ceftriaxone, and trimethoprim-sul-
famethoxazole. Patients were followed-up once in 2
weeks during the treatment and on the 1st, 3rd, 6th,
and 12th months after the treatment period.
Occurrence of similar complaints within one year
after the treatment or increase in STA titers, or
reproduction of Brucella species in cultures was
considered as relapse of the disease. 

Neurobrucellosis was diagnosed as: isolation
Brucella species from cerebrospinal fluid (CSF), or
isolation of Brucella species from blood cultures of
patients with  abnormal of CSF findings. The diag-
nosis of brucella pneumonia was made by Brucella
species from bronchoalveolar lavage (BAL) culture
in addition to compatible clinical findings of pneu-
monia. The diagnosis of Brucella endocarditis was
made in accordance with Duke’s criteria.
Epididymoorchitis was diagnosed by physical
examination findings and positive serology results
or positive culture results and scrotal ultrasonogra-
phy findings. Involvement of intraabdominal organs
was considered according to US and CT findings in
accordance with positive culture and serology
results. 

Descriptive analyses were obtained using
SPSS11.0 program (median, standard deviation,
frequency) and chi-square test.

Findings

Demographical findings
The median age of total 201 patient was

47.4±17.1, 94 of the patients were female (%46.7),
107 were male (53.3%), and their age was between
15 and 88 years. Of the brucellosis patients 141
(70.1%) were acute, 56 (27.8%) were subacute and
4 (2%) were in chronic phase. According to the risk
factors, 78 (38.8%) patients were at high risk for
brucellosis  (deal with animal husbandry (n=75),
veterinary (n=2) and laboratory technicians (n=1)),
140 (69.6%) patient had history of milk products
ingestion and 18 (8.9%) had history of relatives
with brucellosis (Table 1).

Symptoms, physical examination and non-
specific laboratory findings

The most frequently seen symptoms were
fever, arthralgia, sweating, fatigue and lower back
pain. The most common clinical findings were
fever, splenomegaly and hepatomegaly (Table 2).
C-reactive protein (CRP) levels were found to be
high in 83% of the patients and the average was
48,8±45,3. Erythrocyte sedimentation rate (ESR)
was found to be increased in 72.6% (ESR>20
mm/hour) and the average was 35.4±24.5. CRP and
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Demographical findings n(%)

Average age (age range) 47 (15-88)

Gender

Male 104 (53,3)

Female 97 (46,7)

Duration of symptoms

Acute 141 (70,1)

Subacute 56 (27,8)

Chronic 4 (2)

Livestock 75 (37,3)

Consumption of unpasteurized dairy products 140 (69,6)

Healthcare workers 3 (1,4)

Family history of brucellosis 18 (8,9)

Table 1: Demographical findings.



ESR levels were found to be significantly high in
patients with osteoarticular involvement compared
to the patients without any complication (p<0.05).
The laboratory findings are given on Table 3.

Microbiological findings 
STA was found to be positive in 182 (91%) of

the patients (titer ≥1/160) (Table 3). Seven patients
who had a negative STA were found to be positive
by Coombs STA. Despite of negative STA or
Coombs STA, Brucella species were isolated in the
blood cultures of 9 patients, and in the bone mar-
row cultures of 2 patients. All of these cases were
found to be subacute or chronic. Blood cultures
were positive for Brucella in 69 patients, further-
more 2 patients had positive synovial fluid cultures,
2 patients positive bone marrow cultures, 1 patient
positive bone biopsy culture and 1 patient positive
BAL culture. 

Complications
Most frequently encountered complication

was osteoarticular involvement. Other complica-
tions and rare systemic involvements are presented

on Table 4. Of the patients with lower back pain
48% had spondylodiscitis.
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Symptoms n (%)

Fever 143 (71,1)

Arthralgia 118 (58,7)

Sweating 105 (52,2)

Lumbago 75 (37,3)

Weakness 75 (37,3)

Myalgia 57 (28,3)

Nausea and vomiting 21 (10,4)

Stomachache 20 (10)

Scrotal pain 18 (8,9)

Clinical Findings

Fever 122 (60,6)

Hepatomegaly 33 (16,4)

Splenomegaly 32 (15,9)

Scrotal swelling 18 (8,9)

Lymphadenopathy 7 (3,4)

Peripheral arthritis 5 (2,4)

Table 2: Symptoms and clinical findings.

Laboratory findings n(%)

Anemia (male-Hb<14mg/dL and women Hb <12mg/dL) 69 (34,3)

Thrombocytopenia (platelet count <150,000 / mm3) 22 (10,9)

Leukopenia (WBC count <4000 / mm3) 30 (14,9)

Leukocytosis (WBC count> 12,000 / mm3) 9 (4,4)

Pancytopenia 9 (4,4)

ESR (ESR> 20 mm / hour) 146 (72,6)

CRP (CRP> 6 mg / L) 167 (83,1)

AST elevation (AST> 50 IU / L) 84 (41,7)

ALT elevation (ALT> 50 IU / L) 74 (36,8)

STA positivity (SAT ≥ 1/160) 183 (91)

Cooombs STA positivity (CSAT ≥ 1/160) 7 (3,4)

Culture positivity 77 (38,3)

Seronegative - culture positive cases 11 (5,4)

Table 3: Laboratory findings.
(Hb: Hemoglobin, WBC: White blood cell, ESR: Erythrocyte
sedimentation rate, CRP: C-reactive protein, AST: Aspartate
aminotransferase, ALT: Alanine aminotransferase, STA:
Standard tube agglutination test).

Complication n(%)

Spondylodiscitis 26 (12,9)

Sacroileitis 19 (9,4)

Epididymoorchitis 18 (8,9)

Peripheral arthritis 5 (2,4)

Infective endocarditis 5 (2,4)

Spleen abscess 4 (1,9)

Meningitis 1 (0,5)

Pneumonia 1 (0,5)

Renal abscess 1 (0,5)

Osteomyelitis 1 (0,5)

Prosthetic joint infection 1 (0,5)

Relapse 13 (6,4)

Without complications 116 (57,7)

Table 4: Complicated cases and rare encountered forms.



Treatment and results
Most frequently used antibiotic combination

was doxycycline (2x100 mg per oral) + rifampicin
(2x300 mg per oral) in 40% of the patients, second
frequently used combination was doxycycline
(2x100 mg per oral for 42 days) + streptomycin
(1x1 gr IM for 21 days) in 29% of the patients. In
cases with complication (endocarditis, neurobrucel-
losis, sacroileitis etc.) or when the first line antibi-
otic was discontinued due to an adverse reaction,
dual or triple treatment regimens with
ciprofloxacin, trimethoprime/sulfamethoxazole and
ceftriaxone were given. The average hospital stay
was 8.01±4.2 days, varying between 1-23 days. The
disease relapsed in 13 patients, therefore they were
treated with different combination regime com-
pared to the initial. Only one patient died due to
Brucella endocarditis. 

Discussion

Brucellosis is an endemic disease in the
Mediterranean countries, including our country and
in some other places in the world (3,4). Brucellosis
may be seen in every age group. However in this
study only adults were included with an average of
47.4±18.1 (15-88) years. This rate is similar to
other studies in the literature(6,9). Most of the studies
show similar gender involvement in brucellosis,
however only small number of studies have shown
higher involvement in one of the genders(6-11). Both
genders had similar involvement rates in this study
(males 53%, females 47%). The rate of chronic bru-
cellosis was found to be lower (2%) compared to
other studies(7-9). The reason for this may be the
early diagnosis of brucellosis because its endemic
appearance in our country.

The main infection route is ingestion of unpas-
teurized milk products. In the studies performed, this
rate was found to be 23.6-81%, tending to be higher
in our country(6,7,9,12). Deal with animal husbandry is
also a risk factor. In some epidemiological studies
these rates have been reported between 14.6 and
44.1%(7,9,11). In our study this rate was found to be
37.3%. These rates reveal that there is insufficient
animal vaccination. Again, high consumption of
unpasteurized milk products in endemic areas shows
the importance of public education. Also, the health-
care personnel, especially laboratory personnel and
veterinarians have occupational exposure risk(7,9). In
this study 3 patients (2 veterinarians, 1 laboratory per-
sonnel) had occupational exposure. 

Most frequently encountered findings are
fever, sweating, arthralgia, myalgia and fatigue(1,7).
In large series, 72.2-90.5% of the patients had
fever, 64.8-84.4% had sweating, 73.7-81.9% had
arthralgia, 36.1%- 50.9% had myalgia(7,8,13). In this
study also fever, arthralgia, sweating and myalgia
were most frequent complaints.

Brucellosis may present with various physical
examination findings as it can affect many organs
and systems. Most frequently encountered findings
were fever, hepatomegaly and splenomegaly, found
in 60.6%, 16.4% and 15.9% respectively. Similar
findings are seen in other studies found in different
rates(8,13,14). Findings such as scrotal edema and rush,
stiff neck, heart murmur are also detected due to the
related organ involvement.

Most frequently affected system in brucellosis
is the osteoarticular with 20-85% presence in
cases(1,7,15). This involvement may vary, but the most
frequent types are spondylodiscitis and sacroileitis.
Osteoarticular complication in our study was found
to be 25%, of which 52% were spondylodiscitis and
38% sacroileitis. In some studies spondilodiscitis
was more often as it was in our study, whereas
some studies report sacroileitis to be more frequent-
ly encountered(8,9, 11). Especially because in most of
the patients with lower back pain spondylodiscitis
was present, in patients presenting with lower back
pain in brucellosis endemic areas spondylodiscitis
should be considered in the initial diagnosis.

Genitourinary involvement in brucellosis is
being reported between 2-10%(1,20). The most fre-
quent involvement is unilateral epididymoorchitis.
In our study epididymoorchitis was detected in 18
(8.9%) patients, while in one patient renal abscess
was present, which is very rare. Given the compli-
cations in males, epididymoorchitis is on the first
place with 16.8%. Especially in endemic areas
these high rates brucella infection should be consid-
ered in the differential diagnosis of patients present-
ing with epididymoorchitis. 

Endocarditis is the most frequently encoun-
tered cardiovascular complication of brucellosis
and reported to be lower than 2% in various
series(5,7). In our study 5 (2.4%) patients had endo-
carditis with one of them being fatal. The diagnosis
was late, considering the fact that the patient was
lost 48 hours after the diagnosis. Various CNS com-
plications such as meningitis, encephalitis, myelitis,
brain abscess may be seen and the rate in different
studies has been reported to be 1.7-17.8%(1,5,11). In
our study one case of brucellosis related meningitis
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was seen and diagnosed by Brucella species isolat-
ed from CSF fluid. Especially in terms of preven-
tion as well as for the treatment of such complica-
tions that can result in serious consequences early
diagnosis of brucellosis is important. 

Eventhough forms of brucellosis as pneumo-
nia, spleen abscess, renal abscess, osteomyelitis,
joint prosthesis infection are rarely seen in our
study, it is important to show that brucellosis can
cause a wide variety of clinical conditions.
Especially renal abscess, osteomyelitis and infec-
tion of joint prosthesis are very rarely encountered
forms of brucellosis(5).

Haematological complications such as
anaemia, thrombocytopenia, leukopenia and coagu-
lation disorders can be seen in brucellosis(1). Various
rates have been reported in different studies(7-13).
These haematological abnormalities are transient
and improving with antimicrobial treatment(16). The
most frequent haematological findings in this study
were anaemia (with 9 cases of pancytopenia).
Therefore, brucellosis should be considered when
investigating pancytopenia aetiology in endemic
areas. Even though elevated AST-ALT levels are
frequently encountered in brucellosis, clinically
hepatitis is a rarely seen form and 2-3% has been
reported in various series. In our study 41,7% of the
patients had elevated transaminase levels but no
clinical case of hepatitis has been detected. CRP
may be elevated in brucellosis patients and various
rates (36-93%) have been reported in different stud-
ies. ESR levels may also be elevated in 31%-80%
of the patients(7,8,9,11,17). In our study, 83.1% had ele-
vated CRP levels and 72.6% had elevated ESR lev-
els. ESR and CRP levels were higher and statistical-
ly significant in cases with osteoarticular, urogenital
and focal involvement compared to uncomplicated
cases. We believe that CRP and ESR levels may be
useful in the detection of complications and in the
follow-up of the response to treatment. 

The most important and easily applicable
diagnostic test for brucellosis is STA. Besides being
easy for use, the most important advantages of this
test are the high sensitivity rates (94%) and the fact
that it does not require additional equipment(18). In
different series the patients had positive results to
this test in 76.8-98.7%(7,8,11,17). STA test was positive
in 91% of cases and coombs STA was positive
3,4% of cases in our study . In the studies per-
formed, about 5% of the cases were diagnosed via
coombs STA(7,17).

Gold standard in the diagnosis of brucellosis is
isolation of the agent from blood, bone marrow or
other body fluids according to the site of localiza-
tion. In the studies performed, positive blood cul-
tures have been reported in 11-68.8% of the
patients(7,8,11,12,13,19). In our study the agent was isolat-
ed in the blood of 38.3% of the patients. In two
chronic cases the agent could only be isolated from
the bone marrow. In such cases if clinical suspicion
is present we believe that bone marrow culture
should be performed. In local organ involvement,
material according to the site of involvement such
as CSF, BAL, synovial fluid, bone biopsy material
cultures should be performed. In fact, in this study
uncommon complications of brucellosis have been
diagnosed by culture of these materials. 

The World Health Organization advices treat-
ment with doxycycline (2x100 mg PO) + rifampicin
(1x600 mg po) 42 days, or streptomycin (1x1 g IM)
21 days + doxycycline (2x100 mg PO)(15). In our
study doxycycline + rifampicin were most frequent-
ly used, second choice of treatment, especially in
osteoarticular involvement was doxycycline +
streptomycin. In 31% of the patients with focal
involvement, various regimes containing
ciprofloxacin, ceftriaxone and trimethoprim-sul-
famethoxazole were used. The rate of recurrence in
other studies was 4.7-10.1% similar to our study
with 6.4%(7,8,11). Treatment regimens and recurrence
rates were not investigated as the patient groups
were different and the study was not designed to
compare treatment regimes. 

As a result, brucellosis is still endemic in the
Mediterranean countries, including Turkey, and it is
a systemic infection that may present with symp-
toms in different systems. Especially in endemic
areas clinicians and family physicians should be
informed of the epidemiological, clinical and labo-
ratory features of brucellosis in order to prevent
delayed diagnosing and complications.
Furthermore, considering that the most important
way of infection is still the use of unpasteurized
milk products and animal farming, we believe that
it is necessary to work on preventive measures. 
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