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Öz

Giriş: Bu araştırmada Çukurova Üniversitesi Tıp Fakültesi Çocuk Enfeksiyon 
Hastalıkları servis ve/veya polikliniğinde bruselloz tanısı almış çocuk has-
taların demografik ve klinik özellikleri, laboratuvar bulguları ve uygulanan 
tedavinin etkinliğiyle yakın temaslı aile bireylerinin brusella enfeksiyonu 
gelişimi açısından değerlendirilmesi amaçlanmıştır.

Gereç ve Yöntemler: Altı yıllık zaman diliminde bruselloz tanısı almış 65 
çocuk hastanın dosyaları geriye dönük olarak incelenmiştir. Çalışmaya 
alınan tüm hastaların ve bu hastalardan aile taraması yapılmış olanların 
brusella taramaları, demografik ve klinik özellikleri kaydedildi. Çalışmaya 
alınan 65 hastayla bu hastalardan yeni tanı alan 24’ünün yakın aile birey-
lerinin demografik ve klinik özellikleri kaydedildi. Tüm hasta ve yakın aile 
bireylerinin serum tüp aglütinasyon testi Çukurova Üniversitesi Tıp Fa-
kültesi Merkez Laboratuvarında çalışıldı. İstatistiksel değerlendirme Çu-
kurova Üniversitesi Tıp Fakültesi, Biyoistatistik Anabilim Dalında yapıldı.

Bulgular: Araştırmaya alınan 65 hastanın 38 (%58.5)’i erkek, 27 (%41.5)’si 
kızdı. Hastaların yaşları 9-198 ay arasında değişmekte ve yaş ortalaması 
104 aydı. Bruselloz tanısına kadar geçen süre 3-150 gün arasında değiş-
mekteydi. En sık belirti %81.5 oranıyla hastada görülen ateş ve en sık 
rastlanan fizik muayene bulgusu da %20 hastada saptanan hepatosple-
nomegali idi. Tedavi öncesi Brucella seropozitivite oranları, eritrosit 
sedimentasyon hızı (ESH) ve C-reaktif protein (CRP) değerleri ile tedavi 
sonrası brusella seropozitivite oranları, ESH ve CRP değerleri istatistiksel 
olarak anlamlı bir azalma gösterdi (p< 0.001). Altı hafta süreyle yapılan 

Abstract

Objective: In this study we aimed to analyse demographic and clinic 
properties, laboratory findings and efficiency of medical therapy of pe-
diatric patients with Brucellosis followed at Çukurova University Faculty 
of Medicine, Pediatric Infection Diseases out patient and in patient clinic, 
and screening the households members of acute patients for occuring 
Brucella Infection.

Material and Methods: The files of 65 children with brucellosis were 
retrospectively reviewed for six years. Brucella scans, demographic and 
clinical characteristics of all patients included in the study and those with 
family screening were recorded. Tube agglutination test for brucella was 
studied in the sera of all patients and close family members. Serum tube 
aglutination test of all patients and household members were analysed 
at Çukurova University Faculty of Medicine Central Laboratory. The sta-
tistical analysis were made at Çukurova University Faculty of Medicine, 
Department of Biostatistic.

Results: Thirty-eight of 65 patients (58.5%) were male and 27 of 65 patients 
(41.5%) were female. Patients’ age range was 9-198 months and mean age 
was 104 months. Elapsed time until brucella diagnosis was range between 
3-150 days. The most common symptom was fever that observed in 81.5% 
patients. The most common physical examination finding was hepato-
splenomegaly that observed in 20% patients. There was statistically sig-
nificant decrease between seropositivity of brucella, ESH and CRP values 
before and after the treatment (p< 0.001). Success rate of triple antibiot-
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Introduction

Brucellosis is a substantive public health problem, which 
is commonly seen in the world and endemic in developing 
countries such as ours (1). Findings and symptoms of the dis-
ease may be diverse. It may show clinical diversity ranging 
from serology positivity detected coincidentally to severe clin-
ical manifestations such as endocarditis and neurobrucellosis.  

Zoonotic diseases like brucellosis may be common in indi-
viduals sharing the same socioeconomic conditions. Studies 
have shown that concurrent brucella infection may occur with-
out symptoms and findings in family members consuming 
the same dairy products and sharing the same environment 
with index cases of brucellosis (2,3). Therefore, close-contact 
screening based on acute brucella cases found in a region may 
enable the detection of new cases. 

In this study, it was aimed to evaluate the clinical and ep-
idemiological characteristics and laboratory findings of bru-
cellosis and the efficiency of the treatment administered, and 
to assess close-contact family members in terms of brucella 
infection development.   

Materials and Methods

In this study, the files of 65 pediatric cases diagnosed with 
brucellosis and followed in the ward and/or polyclinic of …
Medical Faculty Division of Pediatric Infection during a peri-
od of six years were retrospectively evaluated. Diagnosis in all 
patients was made by standard tube agglutination (STA) and/
or positive blood culture in the presence of clinical symptoms 
and findings such as fever, arthralgia, hepatosplenomega-
ly, and lymphadenopathy. Patients’ demographics, clinical 
values, laboratory findings, and the treatment administered, 
consumption of raw milk and dairy products, history of hus-
bandry, and information on brucella infection of close-contact 
family members were recorded.    

Approval was obtained from the Ethics Board of the Fac-
ulty of Medicine. Serum samples taken from all patients were 
analyzed wit STA test at the center laboratory of Çukurova 

University Faculty of Medicine. Brucellosis diagnosis was 
made in patients and family members with a serum STA value 
of  ≥1/160. For Brucella hepatitis, a 1.5 fold higher value (≥60 
U/ml) compared to the reference value of alanine aminotrans-
pherase (ALT) was predicated on. Brucella in the cerebrospinal 
fluid (CSF) was determined by tube agglutination test and/or 
positive CSF culture.  

The treatment regimen included rifampisin (10 mg/kg/
dose, oral 2 doses) and co-trimoxazole (10 mg/kg/day, oral 
2 doses) for 42 days, and gentamycin (5 mg/kg/dose, single 
dose IM) for 5-7 days for children aged ≤8 years, and rifampisin 
(10 mg/kg/dose, oral 2 doses) and doxycycline (4 mg/kg/day, 
oral 2 doses) for 42 days and gentamycin (5 mg/kg/day, single 
dose IM) for 5-7 days for children aged >8 years.    

Statistical Evaluation

PAWS program was sued for data analysis. Categorical vari-
ables were expressed as number and percentage and contin-
uous variables as mean and standard deviation (median and 
min-max when necessary).   

Wilcoxon Signed rank test was used in the comparison of 
erythrocyte sedimentation rate (ESR) and C-reactive protein 
(CRP) pre- and post- treatment, and McNemar test was used 
to compare seropositivity rates. Statistical significance in all 
tests was set at p< 0.05).

Results

Table 1 shows the demographic and clinical characteristics 
of 65 brucellosis patients. Fifty-eight point five percent of the 
patients were boys and 41.5% were girls. While 32% of the pa-
tients lived in the countryside, 67.7% lived in the city. Family or 
close circle of 38.5% of the patients had a history of active bru-
cella infection. The duration between onset of complaints and 
brucellosis diagnosis of the patients was between 3 and 150 
days, with a mean of 21 days. Twenty-two patients (33.8%) fed 
farm animals. Ninety-two point three percent of the patients 
had a history of raw milk and/or dairy product consumption.   

Symptoms and clinical findings of the patients at the time 
of presentation were shown in Table 2. The most frequent 

ics treatment regimen during six weeks was 96.8%. Seropositivity rate was 
found 18.2% in the household members of acute patients.

Conclusion: In our region, evaluating family history for brucella, raw milk 
and/or dairy products consumption in patients admitting to hospital 
with fever, arthralgia, hepatosplenomegaly, pancytopenia or bicytopenia 
has an important value for early diagnosis. Clinical and serological exam-
ination of close family members of patients with brucellosis may allow 
early diagnosis and treatment of possible close contact cases. Doing this 
study in a large segment of the population at risk in endemic countries 
for brucella like our country is critically important to provide early diag-
nosis and allow for early treatment.

Keywords: Brucella, family screening, child, laboratory findings

üçlü antibiyotik tedavisiyle başarı oranı %96.8 idi. Yirmi dört hastanın 99 
aile bireylerinde yapılan taramada Brusella seropozitivite oranı %18.2 ola-
rak saptandı.

Sonuç: Bölgemizde ateş, eklem ağrısı, hepatosplenomegali, pansitopeni 
veya bisitopeni nedeniyle başvuran hastaların bruselloz yönünden aile 
öyküsünün alınması, çiğ süt ve/veya süt ürünü tüketiminin sorgulanması 
erken tanı açısından büyük önem taşımaktadır. Bruselloz tanısı alan has-
taların yakın aile bireylerinin klinik ve serolojik olarak incelenmesi, olası 
yakın temaslı olguların da erken tanı ve tedavilerine olanak sağlayabilir. 
Bu araştırmanın bruselloz açısından endemik bir ülke olan ülkemizde ge-
niş temaslı gruplarında yapılması erken tanı ve tedavi açısından büyük 
önem taşımaktadır.

Anahtar Kelimeler: Brusella, aile taraması, çocuk, laboratuvar bulguları
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symptom was fever with 81.5%, followed by fatigue, loss of 
appetite, night sweating, and joint pain. The most common 
physical examination finding was hepatosplenomegaly with 
20%, followed by joint tenderness, lymphadenopathy, and 
limited joint movement.    

Leucocyte count, mean platelet count and mean Hct val-
ue at the time of diagnosis in 65 patients were found respec-
tively as 2.1-18.9 x103/mm3, 2.4 ± 1.25 x 105/mm3, and 32.72 
± 5.41%. Serum aspartate aminotranspherase (AST) and ALT 
values were studied in all 65 patients. In 24 (37.5%) patients, 
transaminase value was found higher than the reference val-
ue. Brucella hepatitis was determined in 15 (23.5%) of the 
cases. AST and ALT values in one of the patients were found 
as  1918 U/L and 941 U/L, respectively. AST and ALT values 
of this patient returned to normal during the course of the 
treatment. ESH value was higher than 20 mm/h in 43% of the 
patients. CRP value of the patients was higher than the refer-
ence value in 50.8% of the patients. Growth was detected in 
22 (47.8%) of 46 patients from whom blood culture was taken. 
All of the growing microorganism were B. melitensis (Table 3). 
Abdominal ultrasonography (USG) was performed in 27 of 65 
patients (41.5%). Hepatomegaly was detected in three (11.1%) 
patients, splenomegaly in 10 (37%) and hepatosplenomegaly 
in 9 (33.3%) patients.   

Table 1. Demographics of pediatric cases with brucella

Characteristics n= 65

Age (month) 
Mean ± SD 
Median  
Range (min-max)

103.8 ± 52.9
104

9-198

Sex 
Male, n (%)
Female, n (%)

38 (58.5)
27 (41.5)

Living space
Countryside, n (%)
City, n (%)

21 (32.3)
44 (67.7)

Time passed until diagnosis (day)
Mean ± SD
Median
Range (min-max)

30.68 ± 26.65
21

3-150

Active brucella history in the family or immediate circle (+) 
n (%) 25 (38.5)

History of husbandry ( +)
n (%) 22 (33.8)

History of raw milk and dairy products consumption (+)
n (%) 60 (92.3)

Table 2. Clinical characteristics of pediatric patients diagnosed with 
brucella

Symtopms n= 65

Fever (+), n (%) 53 (81.5)

Duration of fever before diagnosis (day)
Mean ± SD
Median
Range (min-max)

27.64 ± 22
20

3-90

Fatigue (+), n (%) 50 (76.9)

Loss of appetite (+), n (%) 46 (70.8)

Night sweating (+), n (%) 30 (46.2)

Weight loss (+), n (%) 22 (33.8)

Joint pain (+), n (%) 25 (38.5)

Hepatitis (+), n (%) 2 (3.1)

Diplopia (+), n (%) 2 (3.1)

Findings

Fever ≥38°C (+), n (%) 4 (6.2)

Lymphadenopathy (+), n (%) 8 (12.3)

Hepatosplenomegaly (+), n (%) 13 (20)

Joint tenderness (+), n (%) 12 (18.5)

Joint swelling (+), n (%) 5 (7.7)

Temperature rise on the joint (+), n (%) 3 (4.6)

Limited joint movement (+), n (%) 6 (9.2)

Atypical walk (+), n (%) 1 (1.5)

Deviation of the eye inwards, n (%) 1 (1.5)

Table 3. Laboratory findings of the pediatric patients diagnosed with 
brucella at the time of diagnosis

Laboratory characteristics

Leucocyte count (x103/mm3) (n= 65)
Mean ± SD
Median
Range (min-max)

7 ± 3.04
7.1

2.1-18.9

Platelet count (x105/mm3) (n= 65)
Mean ± SD
Median
Range (min-max)

2.4 ± 1.25
2.3

0.05-6.2

Hct (%) (n= 65)
Mean ± SD
Median
Range (min-max)

32.72 ± 5.41
33.3

15-46

ESH (mm/h) (n= 65)
<20, n (%)
≥20, n (%)

37 (57)
28 (43)

CRP (mg/L) (n= 63)
<8.2, n (%)
≥8.2, n (%)

31 (49.2)
32 (50.8)

ALT (U/L) (n= 64)
<40, n (%)
40-60, n (%)
≥60, n (%)

40 (62.5)
9 (14)

15 (23.5)

Growth in blood culture (+) (n= 46) 22 (47.8)
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Leucocyte, platelet, and hct values were evaluated accord-
ing to age-specific normal values in complete blood count. 
Most commonly anemia followed by neutropenia, thrombo-
cytopenia, pancytopenia, thrombocytosis, leukocytosis were 
detected in all patients, and hematologic involvement rate 
was found as 29.2% (Table 4).

Treatments of the 62 patients out of 65 were administered 
as stated in the Material and Methods section. Treatment com-
binations used in the treatment of brucellosis patients were 
rifampisin + co-trimoxazole + gentamycin in 44.6% of the pa-
tients, rifampisin + co-trimoxazole in 1.5% and rifampisin + 
doxycycline + gentamycin in 49.3%. Only the treatment of 3 
patients was regulated individually due to side effects of the 
drugs. 

Brucella STA test seropositivity rates (STA≥1/160) and 
mean ESH and CRP values were assessed pre- and post-treat-
ment (Table 5). While seropositivity was detected in 63 of the 
65 patients (96.9%), following treatment, seropositivity was 
found in 23 of 54 patients (42.6%) (p< 0.001). While mean 
ESH was 22.17 ± 20.11 mm/h in 65 patients before treatment, 
it was 7.96 ± 7.56 mm/h in 54 patients after treatment (p< 
0.001). While mean CRP was 16.53 ± 19.4 mg/dl in 63 patients 
before treatment, it was 4.79 ± 4.51 mg/dl after treatment (p< 
0.001). To conclude, a statistically significant decrease was es-
tablished in ESH, CRP values and STA test seropositivity rates 
before and after treatment. 

There was a total of 307 close-contact family members of 
65 cases. In 16 (24.6%) of the 99 (32.2%) family members of 24 
index patients (36.9%) who were screened, similar complaints 

like fever, joint pain, and fatigue were observed at the time 
of diagnosis. Seropositivity (STA≥ 1/160) was detected in 18 
(18.2%) close-contact family members of 9 cases.       

Discussion

Brucellosis is an important cause of economic loss and 
public health problem in many developing countries and one 
of the zoonotic diseases seen widely in the world with a high 
morbidity for both humans and animals (1,4). The disease in 
our country is seen in both sexes and at every age. Age range 
has been found as six months to 16 years in studies involving 
the pediatric age group (5-10). In a study by Buzgan et al. com-
prising 1028 cases, it has been reported that 53.42% of the 
cases were between 13-34 years of age (6). Age range in our 
study was found as nine months to 16.5 years, and these val-
ues were consistent with the age range found in other studies 
including pediatric cases. 

Most commonly, mode of transmission is through cheese, 
custard and butter made using raw milk. In places where milk 
is consumed by being pasteurized first, transmission through 
direct contact is at the forefront comparted to oral transmis-
sion (1). In our study, raw milk and/or use of unpasteurized 
dairy products was detected in 92.3% of our cases. It is seen 
that studies have reported a rate between 63.6% and 94.6% 
for raw milk and/or unpasteurized dairy products consump-
tion (6-11). Brucella infection may be transmitted from both-
er to the newborn and infant congenitally and moreover, 
breastmilk may be infected through the consumption of in-
fected animal products and inhalation of infected particles. In 
our study, we detected that the mode of transmission in our 
9-month-old case was through the consumption of unpas-
teurized animal products. 

Diagnosis and treatment may be delayed in brucellosis 
since its symptoms and findings can be easily confused with 
those of other diseases. In our study, the most common symp-
tom was fever, followed by fatigue, loss of appetite, night 
sweating, and joint pain. Arthralgia and hepatosplenomegaly 
were most commonly detected on physical examination. Sim-
ilar results have been reported in case series in the literature 
(6,7,9,11). Mean time of diagnosis between the onset of com-
plaints and brucellosis diagnosis was 21 days, and this dura-
tion can extend to 150 days. Diversity of clinical symptoms, 

Table 4. Hematologic findings of the pediatric patients diagnosed 
with brucella at the time of diagnosis  

Hematologic characteristics n= 65

Hematologic involvement rate (%) (29.2)

Anemia, n (%) 40 (61.5)

Leukocytosis, n (%) 3 (4.6)

Leucopenia, n (%) 14 (21.5)

Thrombocytopenia, n (%) 14 (21.5)

Thrombocytosis, n (%) 5 (7.7)

Pansitopenia, n (%) 8 (12.3)

Table 5. Comparison of ESH, CRP and STA values of the pediatric patients diagnosed with brucella before and after treatment

Before treatment After treatment p

ESH (mm/h)
Mean ± SD

(n= 65)
22.17 ± 20.11

(n= 54)
7.96 ± 7.56

<0.001

CRP (mg/dl)
Mean ± SD

(n= 63)
16.53 ± 19.4

(n= 53)
4.79 ± 4.51

<0.001

STA≥ 1/160
n (%)

(n= 65)
63 (96.9)

(n= 54)
23 (42.6)

<0.001
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and the nonspecific and mostly asymptomatic nature of the 
diseases lead to late diagnoses. Late diagnosis in brucellosis 
may cause a serious increase in morbidity and mortality. Fam-
ily history, farm animal breeding, consumption of unpasteur-
ized milk and dairy products must be questioned and brucel-
losis must be considered in patients with clinical symptoms 
including fever, arthralgia, hepatosplenomegaly, bicytopenia, 
and pancytopenia.  

Routine laboratory investigations in brucellosis are usu-
ally not specific to the disease. In a study investigating 48 
brucellosis cases with hematologic findings in our country, 
anemia, leucopenia, thrombocytopenia, and pancytopenia 
were detected at a rate of 81%, 58%, 46%, and 21%, respec-
tively (12). In a study consisting 97 pediatric cases, anemia 
was detected at a rate of 52.6%, leucopenia 9.3%, leukocytosis 
11.3%, thrombocytosis 10.3%, and pancytopenia 6.2% (10). 
In our study, hematologic involvement was 29.2%, anemia 
61.5%, leucopenia 21.5%, leukocytosis 4.6%, thrombocytope-
nia 21.5%, thrombocytosis 7.7%, and pancytopenia 7.7%, all 
consistent with the literature. Acute phase reactants are not 
diagnostic but supportive in brucellosis cases (8-10). They can 
be normal or slightly elevated. In our study, ESH elevation was 
detected at a rate of 43% and CRP elevation at a rate of 50.8%. 

Brucella infections may manifest with specific organ in-
volvement beside or without acute systemic symptoms. 
The liver is frequently involved in brucellosis. Liver enzymes 
usually show slight elevation. Studies have demonstrated 
transaminase elevation and hepatitis at a rate of 18.3-55% 
and 2.7-33.3%, respectively (6,13,14). In our study, transami-
nase elevation was at a rate of 37.5% and hepatitis at a rate 
of 23.5%. These findings were consistent with those of the lit-
erature. The most common local disease caused by Brucella 
spp is osteoarticular involvement. In the literature, osteoartic-
ular involvement is seen in 20-85% of the cases  (15-16). While 
joint pain was found in 38.5% of our cases, additional findings 
suggestive of arthritis such as joint swelling and limited joint 
movement were found in 20% of the cases. Genitourinary 
complications are seen at a rate of 1-20% in brucellosis (16%). 
In a study conducted on children, epididymoorchitis has been 
reported at a rate of 5.3% (17). We did not find epididymoor-
chitis in our patients. Neurobrucellosis is rare in children. In-
volvement of the central nervous system is seen in approxi-
mately 1% of the cases (18). We detected neurobrucellosis in 1 
patient (1.5%) presenting with deviation of the eyes inwards, 
and this rate was consistent with the literature. 

Zoonotic diseases like brucellosis may be more common 
among individuals sharing the same socio-economic condi-
tions (19). In endemic regions, brucellosis cases have been 
reported in individuals of the same family (20). In a study by 
Roushan et al. including 469 cases, the rate of brucellosis in 
family members has been found as 9.6% (21). In a study by 

Çiftdogan et al., brucellosis prevalence in index cases has 
been detected as 36.8% (9). In a study by Gündeşlioglu includ-
ing 145 cases, this rate has been confirmed as 39.2% in fam-
ily members (7). In studies conducted on close-contact fam-
ily members in the literature, seropositivity rates for brucella 
ranged between 2.9-39.2% (7,22-24). In our study, brucella 
seropositivity (36.9%) was detected in 9 close-contact family 
members of 24 index cases in whom family screening was per-
formed. STA test was positive for Brucella in 18 (18.2%) of 99 
close-contact family members of a total of 9 index cases. This 
rate varies in the literature. It is considered to be detected at 
a higher rate in endemic regions, and active brucellosis histo-
ry in the family or immediate circle is important in diagnosis. 
Therefore, close-contact screening based on acute brucella 
cases found in a region may enable the detection of new cas-
es. 

To conclude, questioning family history in patients pre-
senting due to fever, hepatosplenomegaly, pancytopenia or 
bicytopenia in our region and farming/husbandry and con-
sumption of raw milk and raw dairy products is important 
in terms of early diagnosis. Clinical and serologic investiga-
tion of close family members of the patients diagnosed with 
brucellosis may enable the early diagnosis and treatment of 
close-contact cases.  Screening wide contact groups in an en-
demic country like ours is important in terms of early diagno-
sis and treatment. 
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