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Introduction: In our study, it was aimed to assess clinical and epidemiological features, laboratory findings, applied treat-
ments, and complications of patients who were referred retrospectively to Konya Training and Research Hospital Pediatric’s 
Infectious Disease Clinic.
Methods: This study was conducted on 50 patients diagnosed with brucellosis who applied to the Pediatric Infectious 
Diseases outpatient clinic between December 2014 and July 2016.
Results: In our study, 46% of the patients were female and 54% were male, and the median age was 10.3±3.2 years (min: 
5-max: 18 years). It was observed that patients were referred most frequently in the spring and summer seasons. Eighty 
percent of the patients had a history of eating raw milk cheese, and 52% had an animal contact history. Brucellosis history 
in the family environment and immediate surroundings was found in 44% of the patients. According to frequency order, 
referral complaints of our patients were 70% arthralgia, 64% fatigue, 60% anorexia, and 50% fever. Arthralgia was the most 
common physical examination finding (40%). Serum agglutination titer at the rate of 88%, serum immunocapture test at 
the rate of 96%, enzyme-linked immunosorbent assay at the rate of %88 were found positive, and the agent culture rate of 
blood culture, which was taken from 34% of the patients, was found to be 35%. As complications, patients were monitored 
by the reason of 8% pancytopenia, 8% hepatitis, and 12% osteoarticular involvement. At the follow-up between 7 and 14 
days of treatment, serum immunocapture agglutination titers decreased. There were no patients in whom drug side effects, 
abnormality of laboratory findings, or relapse were observed.
Discussion and Conclusion: Brusellosis, which is endemic for our country, should be considered in patients with fever, 
arthralgia/arthritis, and hepatosplenomegaly; family history, occupation with stock farming, raw milk, and milk product con-
sumption should be questioned; and tests for this disease should be wanted.
Keywords: Arthralgia; brusellosis; hepatosplenomegaly; immunocapture agglutination; serum agglutination.

Brucellosis develops due to microorganisms from the 
Brucella family (gram-negative coccobacillus), and 

it continues to be an important public health problem 

worldwide[1]. Brucellosis is among the diseases that must 
be reported in our country, and the seroprevalence of bru-
cellosis varies between 2 and 6%[2]. Humans are inciden-
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tal hosts and contract zoonotic disease by direct contact 
with an infected animal or by consuming the products of 
infected animals. The majority of brucellosis in children 
is of food origin and is associated with the consumption 
of unpasteurized dairy products. Brucellosis is a systemic 
disease that can be difficult to diagnose in children with-
out animal or food exposure. Non-specific symptoms may 
present acutely or insidiously and usually begin 2–4 weeks 
after inoculation. Although the clinical presentation may 
be variable, the triad of fever, arthralgia or arthritis, and 
hepatosplenomegaly can be seen in most patients. Some 
patients may present with a fever of unknown origin. Com-
mon symptoms in children are loss of appetite, fatigue, and 
growth retardation. The fever pattern can be very variable, 
and almost any organ or tissue may be involved. Routine 
laboratory tests are not helpful; thrombocytopenia, neu-
tropenia, anemia, or pancytopenia may occur. A diagnosis 
is made by demonstrating microorganisms in the blood, 
bone marrow, or other tissues. In cases where positive cul-
ture results cannot be obtained, various serological tests 
are applied in the diagnosis of brucellosis. The key role of 
long-term treatment with agents with intracellular killing 
properties in eradicating the infection is clear. If it is not 
treated timely and effectively, chronicity, complications, 
and relapses may occur. There is no vaccine for use in chil-
dren to prevent the disease, and therefore, education in 
society has a prominent role in the prevention of the dis-
ease[1].

In this study, it was aimed to retrospectively evaluate the 
epidemiological, clinical, and laboratory characteristics of 
pediatric patients diagnosed with brucellosis in our clinic 
and to examine them together with other studies on child-
hood brucellosis.

Materials and Methods 
The records of 50 brucellosis cases who were followed up in 
the outpatient clinic or hospitalized in our service between 
December 2014 and July 2016 were evaluated retrospec-
tively.

Patients’ gender, age, place of residence, time until diagno-
sis, history of living with active brucellosis in the family and 
close environment, presence of similar complaints in the 
family at the time of diagnosis, consumption of raw milk 
and dairy products, history of consumption of fresh cheese, 
dealing with livestock, cattle, or sheep farm animals, con-
tact with admission complaints, and duration of com-
plaints were obtained from files. According to the period 
of complaints, brucellosis is divided into three forms. Acute 

brucellosis is defined as cases with a complaint duration of 
<2 months. Subacute brucellosis is a case that lasts from 2 
months to a year. Patients with chronic brucellosis disease 
symptoms longer than 1 year are defined. The patients 
were classified as rural by their living area which is located 
outside towns and cities. Other patients who live in city or 
town were defined as urban area. Physical examination and 
laboratory findings, tests used in diagnosis, treatment reg-
imen, duration, complications, and relapse development 
were evaluated.

Statistical analyses were performed using the “SPSS for 
Windows 16.0” package program (SPSS ‘Statistical Package 
of Socil Sciences 2, Inc. Chicago, IL). If the data obtained 
with the measurement were normally distributed, the 
mean and standard deviation were shown; if not, the me-
dian value was shown, and the categorical data (sex, dis-
ease, etiological group, etc.) were shown according to their 
frequency (percentage). Exact chi-square test analysis was 
used for statistical evaluations. A value of 0.05 was taken as 
the level of significance (p); p<0.05 was considered statisti-
cally significant.

Results
Fifty patients were included in the study. Twenty-three 
(46%) of the patients were female, and 27 (54%) were male. 
The patients were between 5 and 18 years of age, with a 
mean age of 10.3±3.2 years. The number of patients ad-
mitted from the rural area was 42 (84%) and 8 (16%) from 
the urban area (Fig. 1). The patients from the Central Ana-
tolia Region (92%) applied most frequently (Fig. 2). The 
transmission route of infection was detected in 45 (90%) 
patients; 40 (80%) patients had a history of eating cheese 
from raw milk; and 26 patients (52%) had animal contact. 
It was observed that the symptoms started in the summer 

Figure 1. Rural-urban region distribution.
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in 24 (48%) patients, in the spring in 15 (30%) patients, in 
the autumn in 6 (12%) patients, and in the winter in 3 (6%) 
patients. A family history of brucellosis was present in 22 
(44%) patients. The distribution of patients according to 
risk factors is shown in Table 1.

Thirty-four (84%) of the patients first applied to our hospi-
tal, and 16 (16%) patients were referred from other centers. 
The number of inpatients was 9 (18%), and the number 
of outpatients was 41 (82%). The mean time between the 
onset of symptoms and admission to the hospital ranged 
from 26.5±14.3 days. When classified as the clinical form, 
44 (88%) patients had acute and 6 (12%) patients had sub-
acute brucellosis. In order of frequency, 35 (70%) patients 
presented with arthralgia, 32 (64%) patients with fatigue, 
30 (60%) patients with anorexia, and 25 (50%) patients with 
fever. Arthritis was the most common physical examination 
finding in 20 (40%) patients. The complaints and physical 
examination findings of the patients are shown in Table 2.

In our study, increased erythrocyte sedimentation rate 
(ESR) was detected in 13 (26%) patients and elevated C-
reactive protein (CRP) in 11 (22%) patients. Serum aspar-
tate aminotransferase (AST) levels were found in 15 (30%) 
patients, and alanine aminotransferase (ALT) levels were 
above 50 IU/L in 16 (32%) patients. Anemia was observed 
in 9 (18%), leukopenia in 6 (12%), anemia and leukopenia 
concomitant in 2 (4%), pancytopenia in 4 (8%), thrombo-
cytopenia in 6 (12%), and lymphomonocytosis in 25 (50%) 

patients. The highest, lowest, and mean values of the non-
specific Brucella infection laboratory tests of the patients 
are shown in Table 3.

Table 1. Distribution of patients according to risk factors

Risk factors Number of 
  Cases (%)

Raw milk and dairy products consumption history 40 (80)
History of contact with farm animals 26 (52)
History of brucellosis in the family or in the 22 (44) 
immediate environment
History of miscarriage in animals 6 (12)

Table 2. Application complaints and physical examination findings 
of the patients

Clinic Number of Cases Ratio (%)

Arthralgia 35 70
Hip 20 47
Knee 9 18
Knee and hip 2 4
Ankle 2 4
Wrists and knees (mobile) 2 4
Weakness 32 64
Anorexia 30 60
Fever 25 50
Abdominal pain 6 12
Night sweats 4 8
Weight loss 2 4
Myalgia 2 4
Arthritis 2 4
Nausea-vomiting 1 2
Headache 1 2
Physical Examination  
 Arthritis 20 40
 Fever 17 34
 Splenomegaly 14 28
 Hepatosplenomegaly 8 16
 Hepatomegaly 6 12
 Cardiac murmur 3 6
 Lymphadenopathy 2 4
 Monoarthritis 2 4
 Atypical walk 2 4
 Rash 1 2
 Neck stiffness and 1 2 
 altered consciousness

Table 3. Mean, minimum, maximum values of laboratory findings

Laboratuvary findings Mean SD Minimum Maximum

White Blood Cells(/mm3) 6955 1820 3610 9000
Hb (gr/dL) 11 1.5 9 15
Platalet (/mm3) 225000 60300 106000 386000
ESH (mm/sa) 20 12.6 2 51
CRP (mg/dL) 10 14.6 2 86
AST (U/l) 16 225 16 225
ALT (U/l) 35 53 8 295
Hematocrit (%) 35 6.8 29 45

SD: Standard Deviation.

Figure 2. Distribution of patients according to the geographical re-
gions they applied to.
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Brucella spp. was found in 6 (35%) blood cultures taken from 
17 (34%) patients who were positive. In our cases, the pos-
itivity rate of the serum immunocapture agglutination test 
(96%) was higher than the serum agglutination test (88%). 
Brucella IgM and/or IgG (ELISA) tests were negative in 6 
(12%) of 50 patients. Since blood cultures were taken from 
only 17 of the patients, blood culture, which is considered 
the gold standard diagnostic test, could not be compared 
with other tests. Organ and/or system involvement was 
present in 16 (32%) of the patients. Liver involvement was 
detected in 4 (8%), hematological involvement in 6 (12%), 
and musculoskeletal involvement in 6 (12%) patients.

The duration of treatment was 6 weeks in 44 (88%) patients. 
The treatment duration of 6 (12%) patients with muscu-
loskeletal involvement due to brucellosis varied between 8 
and 12 weeks. Doxycycline, rifampicin, and gentamicin were 
given to 4 patients with pancytopenia and 6 patients with 
musculoskeletal involvement. The treatment regimens are 
shown in Table 4. 7–14 days of treatment in the follow-up 
of the patients. It was observed that serum immunocapture 
agglutination titers decreased between days. The patients 
were included in the outpatient follow-up program for 6 
months after the treatment. When the treatment was com-
pleted, serological tests were not repeated because all pa-
tients had no complaints. No adverse reaction to brucellosis 
treatment was observed in any patient.

Discussion
Brucellosis is the most common zoonosis worldwide, caused 
by Brucella bacteria[3]. According to the data of the Ministry 
of Health, the annual morbidity rate of brucellosis in our 
country is 20 per 100,000, and the annual mortality rate is 
0.01 per million[4]. It is more common in the eastern and 
southeastern Anatolia regions, where animal husbandry 
is common[5]. In our study, patients from the Central Ana-
tolia Region (92%) applied most frequently. Children older 
than 5 years constitute the majority of childhood brucellosis 
cases[6]. In this study, the largest patient group was the 8–15 
age group (50%), similar to other published pediatric brucel-
losis series[7-11]. In our study, the rate of boys was found to 
be higher (54%) in children, and it was found to be consis-

tent with the pediatric brucellosis series reported in the lit-
erature[8-11]. The youngest patient in our study was a 5-year-
old, 1-month-old male patient, and the mean age was 10.3, 
similar to other studies performed in our country[12-15]. Ac-
cording to the study of Konca et al.,[16] 61.7% of the patients, 
and according to the study of Abuhandan et al.[17] 76.8% 
were patients living in rural areas. In our study, there were 
patients living most frequently in rural areas. Although the 
disease can be seen in all months of the year in Türkiye, it 
is more common during the calving period of sheep and in 
the spring and summer months when cheese production in-
creases[14]. According to the study of Uluğ et al.,[18] patients 
applied mostly in the spring and summer months. In the 
study of Tartar,[19] 81.4% of the cases occurred in the spring 
and summer months. In our study, the most frequent appli-
cation was seen in the summer and spring months. The most 
common mode of transmission of the disease is through the 
consumption of raw milk and dairy products[20]. In the study 
of Tanir et al.,[6] consumption of unboiled milk was 71.1%, 
livestock 45.6%, and family history 15.6%. In the study con-
ducted by Gül et al.[21] on 1110 pediatric brucellosis patients, 
30.2% had a history of animal husbandry. In the study con-
ducted by Helvacı et al.,[22] 82.5% of the patients had a his-
tory of using open milk, and 50.9% of them had a history of 
dealing with livestock. In our study, the transmission route of 
infection was detected in 90% of the patients, and the most 
common was the history of eating cheese from raw milk and 
animal contact. 23% of the patients who had contact with 
animals had a history of abortion in the farm animals they 
came into contact with. A history of brucellosis in the family 
and in the immediate environment was present in 44% of 
the patients. 40% of patients diagnosed during screening 
due to family history were asymptomatic. The high preva-
lence within the family can be explained by the contact of 
the family members with the same sick animals and con-
suming the same dairy products. For this reason, clinical and 
serological examination of family members of patients di-
agnosed with brucellosis is an important approach for early 
diagnosis and treatment of possible new cases, and it is a 
situation that should be considered, especially in countries 
such as Türkiye where the disease is endemic.

Brucellosis can be seen in acute, subacute, and chronic 
forms, as well as relapse. 50% of childhood brucellosis 
is acute, the rest is subacute or subclinical[15]. Similar to 
other studies, in our study, the number of acute patients 
was higher; 88% had acute and 12% had subacute brucel-
losis[14,23-25]. There was no case of chronic brucellosis. Only 
2% of patients were diagnosed with relapsed brucellosis. 
The mean time between the onset of symptoms and ad-

Table 4. Treatment regimens

Treatment Regimen Number of cases Ratio %

Doxycycline + Rifampicin 26 52
Doxycycline+ Rifampicin+Gentamicin 10 20
Co-trimoxazole + Rifampicin 14 28



519Yaşar Kılınç et al., Evaluation of Epidemiological, Clinical, and Laboratory Characteristics of Brucellosis / 10.14744/hnhj.2022.10327

mission to the hospital ranged from 26.5±14.3 days.

In most of the pediatric brucellosis series, fever (55.3–
95%) was reported as the most common complaint, and 
arthralgia (74–85.6%) was the second most common 
complaint[26]. In our study, the complaints of our patients 
were arthralgia, malaise, anorexia, and fever, in order of 
frequency. Although brucellosis causes many nonspecific 
somatic complaints, it presents with very few physical ex-
amination findings. Except for arthritis and fever, the most 
frequently reported physical examination findings in chil-
dren were hepatomegaly 13–60%, splenomegaly 9.6–55%, 
and lymphadenopathy 1.7–67%[26]. In our study, arthritis 
was found to be the most common physical examination 
finding. In pediatric brucellosis series, knee joint involve-
ment was reported as 9.6–47%, hip joint involvement as 
7.5–34.7%, and joint involvement of the knee and hip joint 
as 3.2% in only one study[26]. In our series, the most com-
mon joint involvements were hip and knee. In our study, the 
most common reasons for admission after arthralgia were 
fatigue in 64% of patients and anorexia in 60% of patients. 
Fatigue and anorexia are nonspecific symptoms and may 
require investigation for brucellosis in patients who cannot 
be attributed to any cause and apply from an endemic re-
gion of brucellosis. In our series, 50% of the patients pre-
sented with the complaint of fever, and 34% of the patients 
had fever on admission. Infectious diseases, especially tu-
berculosis and brucellosis, are among the leading causes 
of fever of unknown origin in our country[27]. It is seen 
that brucellosis was detected at a rate of 6–56% in studies 
conducted by various centers in our country in which the 
etiology of fever of unknown origin was investigated[28-30]. 
In our country, especially in endemic regions, brucellosis 
draws attention as a disease that should be considered pri-
marily in patients with fever of unknown origin.

Laboratory findings in brucellosis are variable, and hema-
tological disorders such as leukopenia, anemia, throm-
bocytopenia, and lymphomonocytosis can be seen in 
25–50% of the cases, but these findings are not diagnos-
tic[31]. ESR varies and is not very helpful in diagnosis. Most 
of the time, a slight to moderate increase is observed[32]. 
Anemia in brucellosis can be seen as mild hypochromic 
and microcytic. Anemia varies between 44 and 74%[33,34]. 
Pancytopenia has been reported at varying rates, such as 
3–21%[35]. In many studies, a 26–57% increase in transam-
inases has been found in brucellosis, and it has been re-
ported that this increase is usually 2–4 times and rarely ex-
ceeds 10 times[36,37]. In our study, similar to the literature, 
elevated ESR, CRP, AST, and ALT levels were found. In our 
study, anemia was seen in 18% of patients, leukopenia in 

12%, anemia and leukopenia in 4%, pancytopenia in 8%, 
thrombocytopenia in 12%, and lymphomonocytosis in 
50% of patients.

The diagnosis of brucellosis is made by detecting posi-
tivity in serological tests and/or producing the agent in 
culture. In our country, the Wright test is most frequently 
applied[38]. In various studies, the rate of production of 
the agent in blood cultures in children with brucellosis 
has been reported between 23.5% and 59.7%[7,8,39,40]. 
In the study of Aydın,[41] the sensitivity and specificity of 
the serum agglutination test were reported as 88.9% and 
76.5%, and in the study of Güzelant et al.,[42] the sensitiv-
ity and specificity of the serum agglutination test were 
reported as 94% and 96%, respectively. Özdemir et al.[43] 
reported that the detection of positivity and a high titer in 
the Brucellacapt test was higher than in the serum agglu-
tination test. Ardic et al.[44] found the positive detection 
rate to be 80% in the serum agglutination test and 87% in 
the Brucellacapt test when titers of 1/160 and above were 
considered positive. In our study, the positivity rate of the 
serum immunocapture agglutination test (96%) was found 
to be higher than the serum agglutination test (88%). Bru-
cella IgM and/or IgG (ELISA) tests were negative in 12% of 
patients. The ELISA test was positive in 4% of the patients in 
whom both serum immunocapture agglutination tests and 
serum agglutination tests were negative.

Since Brucella is an intracellular pathogen, the administra-
tion of drugs that can only act intracellularly at an appro-
priate time provides success[45]. The generally accepted 
duration of treatment in children is 6 weeks[46]. In the lit-
erature, relapse rates have been reported as 5–12% after 
6 weeks of treatment[47]. Bayindir et al.[48] and Ranjbar et 
al.[49] found relapse rates between 9.3% and 19% with dual 
antibiotic therapy. In our study, the duration of treatment 
was 6 weeks for 88% of the patients. The treatment dura-
tion of 12% of patients with musculoskeletal involvement 
ranged from 8 to 12 weeks. No case of relapsed brucellosis 
was observed after treatment.

Conclusion
Brucellosis is the most common zoonotic disease in our 
country. Most brucellosis in children is associated with the 
consumption of unpasteurized dairy products and animal 
exposure. Risk factors should be questioned by patients. 
Brucellosis is a systemic disease that can be difficult to 
diagnose in children without animal or food exposure. It 
should be kept in mind that brucellosis may present with 
non-specific symptoms.
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