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Retrospective Evaluation of Pediatric Patients Hospitalized 
with Brucellosis: Single Center Study in Istanbul

İstanbul'da Hastaneye Yatırılan Pediatrik Brusellozlu Hastaların Retrospektif 
Değerlendirmesi: Tek Merkezli Bir Çalışma

Aim: Brucellosis is a zoonotic disease and mainly develops as a 
result of consuming products of infected animals such as cattle, 
sheep and pigs.
Material and Method: Pediatric patients under the age of 18 who 
were hospitalized with a diagnosis of brucellosis in a third-level 
city hospital were included in the study. Serology titer ≥1:160 and/
or Brucella spp. in blood culture growth was determined as the 
diagnostic criterion for the diagnosis of brucellosis.
Results: Of the 35 pediatric patients diagnosed with brucellosis, 22 
were boys and 13 were girls, and the average age was determined as 
154.2±53.1 months (25-214). Hospital admission complaints were 
determined in order of frequency as follows; joint pain (51.4%), 
fever (31.4%), headache (17.1%) and abdominal pain (5.2%). 
Eleven of the patients (31.4%) had polyarthralgia and 7 (20%) had 
monoarthralgia. The most common physical examination findings 
were hepatomegaly (48.6%) and splenomegaly (40%), respectively. 
Joint involvement was detected in 17.1% of the patients. Sacroiliac 
joint involvement was reported in 3 (8.6%) patients, ankle joint 
involvement in 2 (5.7%) patients, and knee joint involvement in 1 
(2.9%) patient. Anemia (60%) was the most common hematological 
finding. The average hemoglobin value was determined as 
12.5±1.44 (10.2-15.9) g/dl. When patients are compared in terms of 
joint involvement; neutrophil count and treatment duration were 
found to be statistically higher in patients with joint involvement 
(p<0.05).
Conclusion: Brucellosis is a zoonotic disease that is endemic in our 
country, affects all age groups, and can cause complications and 
relapses, and continues to be a serious public health problem for 
our country.
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ÖzAbstract

Ayşe Karaaslan1, Ceren Çetin1, Merve Akçay2, Damla Beytorun2, Nahide Haykır Zehir2, 
Yakup Çağ2, Yasemin Akın2

Amaç: Bruselloz, zoonotik bir hastalık olup, başlıca enfekte sığır, koyun 

ve domuz gibi hayvanların ürünlerinin tüketilmesi sonucu gelişir.

Gereç ve Yöntem: Üçüncü düzey bir şehir hastanesinde bruselloz 

tanısıyla hastaneye yatan 18 yaş altı çocuk hastalar çalışmaya dahil 

edildi. Seroloji titresinin ≥1:160 olması ve/veya kan kültüründe Brucella 

spp. üremesi bruselloz tanısı için tanı kriteri olarak belirlendi.

Bulgular: 35 bruselloz tanılı çocuk hastanın 22’si erkek, 13’ü kız idi ve 

ortalama yaş 154.2±53.1ay (25-214) olarak belirlendi. Hastane başvuru 

şikayetleri sıklık sırasında göre şöyle belirlendi; eklem ağrısı (%51.4), 

ateş (%31.4), baş ağrısı (%17.1) ve karın ağrısı (%5.2). Hastaların 11’inde 

(%31.4) poliartralji, 7’sinde (%20) ise monoartralji şikayeti mevcut idi. 

En sık saptanan fizik muayene bulguları sırasıyla hepatomegali (%48.6) 

ve splenomegali (%40) olarak belirlendi. Hastaların %17.1'inde eklem 

tutulumu saptandı. 3 (%8.6) hastada sakroiliak eklem, 2 (%5.7) hastada 

ayak bileği eklemi, 1(%2.9) hastada ise diz eklem tutulumu raporlandı. 

Anemi (%60) en sık saptanan hematolojik bulgu idi. Hemoglobin 

değeri ortalama 12,5±1,44 (10,2-15,9) g/dl olarak saptandı. Hastalar 

eklem tutulumu açısından karşılaştırıldığında; eklem tutulumu olan 

hastalarda nötrofil sayısı ve tedavi süresi istatistiksel olarak daha yüksek 

bulundu (p<0,05). 

Sonuç: Bruselloz ülkemizde endemik olan, tüm yaş gruplarını etkileyen, 

komplikasyon ve nükslere neden olabilen zoonotik bir hastalıktır ve 

ülkemiz için ciddi bir halk sağlığı sorunu olmaya devam etmektedir.

Anahtar Kelimeler: Brusella, çocuk, zoonotik hastalık
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INTRODUCTION
Brucellosis, also known as "Mediterranean fever" or "Malta 
fever", is a most common zoonotic infection transmitted 
to humans by consuming the products of infected cattle, 
sheep, pigs and some other animals.[1] Several species of the 
Brucella genus cause this disease, four Brucella types known 
as Brucella abortus (B. abortus), B. melitensis, B. suis and B. 
canis cause disease in humans, and B. melitensis and B. suis 
are known to be more virulent subspecies.[2] In this infectious 
disease, which usually has an incubation period of two to 
four weeks, clinical findings can vary in a wide range, but it 
can be said that the characteristic findings are fever, fatigue 
and arthralgia.[3] One of the most important and frightening 
features of Brucella disease is that it can affect all organs. The 
osteoarticular system is the most frequently involved system 
in brucellosis, followed by genitourinary system involvement.
[4,5] Although less frequently, neurological involvement, 
hematological involvement, ocular involvement, skin 
involvement, cardiovascular involvement and pulmonary 
involvement can also be observed. Although brucellosis is 
a disease that can be seen at any age, 20-30% of cases are 
diagnosed in childhood.[6,7] 
Brusellosis is endemic in Mediterranean basin countries, 
China, the Middle East, the Indian subcontinent, sub-Saharan 
Africa and parts of South America and 500,000 cases are 
reported worldwide every year.[1,8] Our country, Turkey, is an 
endemic country for brucellosis. According to the statistics of 
the General Directorate of Public Health of our country, the 
number of cases, which was 4173 in 2015, was reported as 
6457 in 2017.[9] Although it is more common in the eastern 
provinces of our country, where the animal husbandry 
profession is more common, cases are encountered in 
every province throughout the country due to the habit of 
eating village cheese. In this study, we aimed to present the 
general characteristics and treatment regimen of patients 
hospitalized with the diagnosis of brucellosis.

MATERIAL AND METHOD 
The study was performed in a tertiary city hospital in 
Istanbul which has a capacity of 100-bed pediatric unit. 
Electronic medical records from May 2015 to May 2023 were 
retrospectively reviewed to identify patients aged between 1 
month and 18 years who were diagnosed with brucellosis.
All patients were questioned in terms of suspicious food 
consumption. Clinical and physical examination findings 
consistent with the disease and positive serology titer of 
≥1:160 or patients with a positive blood culture for Brucella 
spp. was diagnosed with brucellosis. A positive blood culture 
in an asymptomatic patient was also accepted as diagnostic.
[10,11] Some patients also underwent related serological tests 
such as ELISA.
Although fever, night sweats, fatigue, and arthralgia were 
considered the main clinical findings, symptoms such as 

weight loss, headache, abdominal pain, back pain, and 
depression were accepted as clinical findings consistent with 
the disease. Findings such as hepatomegaly, splenomegaly, 
lymphadenopathy, and pallor were also accepted as physical 
examination findings compatible with the disease.
Patients were identified through the department’s archived 
patient files, and patients’ information including age, 
sex, clinical findings, laboratory findings [(white blood 
cell; WBC), hemoglobin count, platelet count, C-reactive 
protein (CRP), erytrocyte sedimantation rate (ESR), liver 
function tests (aspartate aminotransferase (AST), alanine 
aminotransferase (ALT)], microbiological findings (blood 
culture), radiological findings (ultrasonography), treatment 
strategies and duration of hospital stay were collected. 
Echocardiography was performed in all patients with the 
diagnosis of brucellosis.
This study was approved by the Medical Research Ethics 
Committee of our institution (Date: 28.08.2023 Report 
Number:2023/514/256/4).
Normally distributed quantitative variables were expressed 
as mean±standard deviation, whereas non-normally 
distributed quantitative variables were expressed as median 
with interquartile ranges (IQR). Chi square test was used for 
comparing categorical variables. Mann–Whitney U test was 
used to compare two groups of non-normally distributed 
data. Student t-test was used to compare two groups of 
normally distributed data. All analyses were conducted using 
SPSS 25 software (IBM SPSS Statistics, New York), and p< 0.05 
indicated a statistically significant difference.

RESULTS
Thirty-five children diagnosed with brucellosis were included 
in the study. 22 of the patients were male and 13 were female 
(male/female: 1.7) and the average age was 154.2±53.1 
months (25-214). 94.2% of the patients had a history of 
consumption of raw milk and its products. All the patients 
were live in Istanbul, and there was no history of travel to 
other provinces from an epidemiological perspective.
The most common presenting symptom was arthralgia 
(51.4%), followed by fever (31.4%), headache (17.1%) and 
abdominal pain (5.2%). 11 (31.4%) of the patients with joint 
pain presented with polyarthralgia and 7 (20%) presented 
with monoarthralgia. When physical examination findings 
are examined; the most common finding was hepatomegaly 
(48.6%), while splenomegaly (40%) was the second most 
common finding. Joint involvement was detected in 17.1% 
of the patients, and when evaluated in terms of the sites of 
involvement, it was determined that the sacroiliac joint was 
involved in 3 (8.6%) patients, the ankle joint was involved in 
2 (5.7%) patients, and the knee joint was involved in 1 (2.9%) 
patient. 
Blood cultures of all patients were taken and Brucella spp. was 
detected in the blood cultures of 3 (8.6%) patients. While 28 
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(80%) patients aged over 8 years were given doxycycline and 
rifampicin oral treatments, 7 (20%) patients under 8 years of 
age were given trimethoprim-sulfometaxazole and rifampicin 
oral treatment combinations. Additionally, 10 (28.5%) patients 
received triple combination therapy with aminoglycosides. 
Although the treatment duration was determined as a 
minimum of six weeks, the treatment duration of patients 
with joint involvement was planned to be at least 3 months 
and was decided on a patient-by-patient basis.
The mean WBC count was 7440.29±2068.2/mm3 (min-
max (3000-12300), the mean ANC was 3705.4±1676.1/
mm3 (min-max: 1000-8320), the mean platelet count was 
274834±111932.4/mm3  (min–max: 2000-504000), and the 
median CRP was 2.5 mg/dL (IQR: 0.66-4.6, min–max: 0.1-
50). The median erythrocyte sedimentation rate (ESR) was 
11mm/h (IQR: 4-20, min–max: 0-121). Anemia was detected in 
60% of the patients and the average hemoglobin value was 
determined as 12.5±1.44 (10.2-15.9) g/dl. 
The median alanine aminotransferase (ALT) was 19 (IQR: 10-31, 
min–max: 6-174) and the median aspartate aminotransferase 
(AST) was 28 (IQR: 19-39, min–max: 12-142). Demographic 
and clinical characteristics of patients are shown in Table 1.

Table 1. Demographic and clinical characteristics of patients (n, %)

Sex
Male 22 (62.9)

Female 13(37.1)

Age (month) mean±SD (min-max) 154.2 ± 53.1 (25-214)

Age 
distribution

<8 years 7 (20)

≥8 years 28 (80)

Symptoms

Arthralgia
Monoarthralgia 7 (20)

Polyarthralgia 11 (31.4)

Fever 11(31.4)

Headache 6 (17.1)

Abdominal pain 2 (5.7)

Hepatomegaly 17 (48.6)

Splenomegaly 14 (40)

Joint involvement

 Sacroiliac 3 (8.6)

 Ankle 2 (5.7)

Knee 1 (2.9)

Lymphadenopathy 1 (2.9)

Echocardiography was performed in all patients and no 
cardiac involvement was detected in any patient. The mean 
hospitalization duration was 57.71 ±28.6 days (min–max: 
42–180 days). None of the patients died, and clinical cure was 
achieved in all patients.
We also compared patients with joint involvement and 
patients without joint involvement. The neutrophil count and 
treatment duration were found to be higher in patients with 
joint involvement than in those without joint involvement 
(p<0.05). AST and ALT values were found to be higher 
in patients without joint involvement (p<0.05). Table 2 
shows the comparison of patients with and without joint 
involvement.
The prognoses of the patients were generally favorable, with 
all patients achieving clinical cure and no deaths reported. 
Additionally, no patients experienced any drug side effects. 

DISCUSSION
Brucellosis is a zoonotic disease that is endemic in our 
country, affects all age groups, and can cause complications 
and relapses, and continues to be a serious public health 
problem for our country. The main routes of transmission 
are the consumption of raw milk or dairy products of the 
infected animal, but it can also occur as a result of contact 
with the secretions of the infected animal, such as blood or 
urine.[3]  In our study, the main transmission route was found 
to be consumption of unpasteurized milk and dairy products 
such as yoghurt and cheese. In the study conducted by Tanır 
et al. with 90 pediatric patients with a diagnosis of brucellosis 
in our country, the most common mode of transmission was 
found to be the consumption of contaminated milk and dairy 
products, similar to our study.[12] However, in a meta-analysis 
of 68 studies in China, it was reported that 79.4% of brucellosis 
was transmitted as a result of contact with sick animals.[13] In 
a study conducted with pediatric patients diagnosed with 
brucellosis in Chicago, USA, where brucellosis is partially less 
problematic, consumption of raw milk and unpasteurized 
dairy products was found to be the cause of transmission at 
a rate of 76%.[14] 

Table 2. Comparison of patients with and without joint involvement
Patients with joint involvement (n=6) Patients without joint involvement (n=29) p

Age (month) (median) (IQR) 185.5 (145-196.5) 169,00 (105.5-198.0) 0.431
Hb (g/dl)  (Median) (IQR) 11.4 (11.0-13.5) 12.5 (11.6-13.4) 0.324
WBC (/mm3) (Median) (IQR) 8555 (7080-9917) 7400 (5750-8490) 0.149
Lymphocyte (/mm3) (Median) (IQR) 2245 (2005-3807) 2880 (2025-3835) 0.555
Neutrophil (/mm3) (Median) (IQR) 5885 (3415-6420) 3300 (2375-4040) 0.026
Platelet (/mm3) (Median) (IQR) 324000  (239750-374250) 273000  (201000-333000) 0.229
CRP (Median) (IQR) 1.34 (0.24-28.32) 2.98 (0.68-4.63) 0.710
ALT (U/L)  (Median) (IQR) 9.5 (4.5-11.5) 21 (15-37) 0.003
AST (U/L)  (Median) (IQR) 16.5 (13.5-23.5) 30 (20.5-41.5) 0.010
ESR (mm/h) (Median) (IQR) 23 (3,5-54,2) 10 (3.5-18) 0.188
Treatment duration (days) (Median) (IQR) 77 (60.7-112.2) 42 (42-52.5) 0.001
Hb:Hemoglobin; WBC:White Blood Cell; CRP:C-reactive protein; ALT:Alanine transaminase; AST:Aspartate transaminase; ESR:Erythrocyte sedimentation rate
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In our study, although the disease was seen in both genders, it 
was observed that it was more common in male sex. The male/
female ratio was determined as 1.7. In accordance with our 
study, in one of the most comprehensive studies conducted 
in our country, 189 pediatric patients with brucellosis were 
examined over a 16-year period and it was observed that 
61.4% of the cases were male patients.[15] Similarly, in another 
comprehensive study conducted with 212 pediatric patients 
diagnosed with brucellosis between 2005 and 2018 in our 
country, Kaman et al. reported that 59.9% of the cases were 
male.[7] In a study conducted in Europe examining both 
children and adults diagnosed with brucellosis, it was shown 
that both genders were affected by the disease at almost 
equal rates ( 51% male).[16] 
In the study conducted by Özdem et al. in our country 
and published in 2022, the most common symptoms in 
189 pediatric patients with brucellosis were determined 
as arthralgia (71.4%), fever (59.2%), weight loss (23%), 
and night sweats (14.3%). In the same study, fever (23%), 
hepatomegaly (19%), arthritis (17%), splenomegaly (14%) and 
lymphadenopathy (6%) were reported as the most common 
clinical findings, respectively.[15] When we examine different 
geographical regions, it is seen that there are similar findings. 
In a study conducted in 246 pediatric patients diagnosed with 
brucellosis in Europe (Bosnia and Herzegovina) between 2000 
and 2013, the most common clinical findings were reported 
as fever (78.86%) and joint pain (64.22%).[16] In a study by 
Logan et al. in the United States, the most common findings in 
pediatric patients with brucellosis were fever (95%), anorexia 
(48%), fatigue (33%), chills (24%), arthralgia (24%), and weight. 
loss (24%) was reported.[14] Similarly, in a study conducted by 
Madut et al. in Africa examining pediatric and adult patients 
with brucellosis, fever and headache were determined as the 
most common findings, and shivering, fatigue, joint pains 
and night sweats were reported as other observed findings.
[17] Similarly, in our study, the most common presenting 
symptom was joint pain (51.4%), followed by fever (31.4%), 
headache (17.1%) and abdominal pain (5.2%). When physical 
examination findings are examined; the most common 
finding was hepatomegaly (48.6%), while splenomegaly 
(40%) was the second most common finding.
In a study examining 408 patients with brucellosis in Germany 
between 2006 and 2018, B. melitensis was the most commonly 
isolated species (91%), followed by B. abortus (8.1%) and B. suis 
(0.5%).[18] In the articles published by Alshaalan et al., it was 
reported that the most common species causing brucellosis 
in Saudi Arabia and surrounding countries was B. melitensis, 
and the second most common species was B. abortus.[19] In 
our study, we had patients with growth in blood culture, but 
we could not type them.
In our study, anemia was found to be the most common 
hematological finding. The most comprehensive study on 
pediatric patients diagnosed with brucellosis was conducted 
in the city of Van, located in the east of our country, and 

Parlak et al. shared the data of 496 patients and anemia 
(20.4%), thrombocytopenia (15.5%), and leukopenia 
(12.1%) were reported as the most common hematological 
findings, respectively. In the same study, elevation of lactate 
dehydrogenase was found in 63.1% of the patients, and the 
acute phase values of C-reactive protein and erythrocyte 
sedimentation rate were found to be high by 58.7% and 
55.2%, respectively.[20] In a study conducted in Iran, the data 
of 100 patients with a definitive diagnosis of brucellosis were 
examined, and it was determined that neutrophil counts 
were higher in patients diagnosed with brucellosis than in 
the control group.[21] In the study which Balın et al. examined 
the importance of hematological parameters in the diagnosis 
of osteoarticular brucellosis, they showed that neutrophil 
numbers were higher in brucellosis cases with osteoarticular 
involvement than in the control group.[22] In our study, 
elevated CRP was detected in 22.9% of our patients and the 
neutrophil count was found to be higher in patients with 
joint involvement than in those without joint involvement. 
We think that these results can be considered normal since 
joint involvement is considered to be a more complicated 
condition of the disease. On the other hand, although liver 
enzymes such as AST and ALT were within the normal range, 
they were found to be higher in patients without joint 
involvement. Since liver enzymes were within the normal 
range, although there was a statistically significant difference 
between the two groups, we did not consider this as liver 
involvement.
In a study conducted in our country and investigating the 
complications of 283 patients including both pediatric 
and adult patients with brucellosis, the most common 
complication was found to be osteoarticular system 
involvement with a rate of 69%, and the most frequently 
involved joint was reported as the sacroiliac joint.[23] On 
the other hand, in the study of Akkoç and Tekerek in which 
they examined 185 pediatric patients with brucellosis, hip 
joint involvement was determined as the most common 
joint involvement.[24] In the study of Fanni et al. with Iranian 
children diagnosed with brucellosis, the most frequently 
affected joints were hip and knee, followed by elbow, wrist, 
ankle, and sacroiliac joints, respectively.[25] In our study, joint 
involvement was detected in 17.1% of the patients, and 
when evaluated in terms of the sites of involvement, it was 
determined that the sacroiliac joint was involved in 3 (8.6%) 
patients, the ankle joint was involved in 2 (5.7%) patients, and 
the knee joint was involved in 1 (2.9%) patient. 
In uncomplicated brucellosis cases, the treatment duration 
is generally 6 weeks. The main treatment regimen used in 
children under eight years of age includes the combined 
oral use of trimethoprim-sulfometaxazole and rifampin 
drugs. In children older than eight years of age, combined 
oral use of doxycycline and rifampin drugs is the main 
treatment method, but combined treatment regimens with 
doxycycline and aminoglycosides (amikacin or streptomycin) 
can also be applied instead of rifampin.[4,10,26] The optimal 
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treatment protocol in cases of brucellosis with osteoarticular 
involvement is not clear, but in general, triple combination 
therapy of doxycycline (TMP-SMX instead of doxycycline 
in children younger than 8 years of age), rifampin and 
aminoglycoside (amikacin or streptomycin) is recommended 
for pediatric patients.[27,28] The treatment duration is 
recommended as a minimum of 12 weeks.[29] Although we 
treat all our patients with joint involvement for a minimum of 
12 weeks, we have also had cases where treatment times have 
been extended for up to 6 months on a case-by-case basis. In 
our study, we showed that statistically the treatment duration 
was longer in our patients with joint involvement.
Although the limitation here is that the study was absence 
of of long-term follow-up data to provide data on possible 
relapses, strength of our study is that clinical and laboratory 
findings were comprehensively evaluated in pediatric 
brucellosis cases with detailed data obtained from a single 
center.

CONCLUSION
Brucellosis is a zoonotic disease that we see in our country due 
to the continued consumption of raw milk and its products. It 
continues to be an important public health problem because 
it causes osteoarticular involvement and requires long-term 
treatment. It should be kept in mind that the disease can be 
prevented by simple methods such as health inspection of 
animals and pasteurization.
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