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Öz

Giriş: Bruselloz ve salmonelloz ülkemizde endemik olarak görülen en-
feksiyöz ve zoonotik hastalıklardır. Bu çalışmada hastanemize ateş, hal-
sizlik ve eklem ağrısı yakınması ile başvuran ve bu iki hastalık açısından 
tetkik edilerek biri ile tanı almış pediatrik olgular geriye dönük olarak 
incelenmesi amaçlanmıştır.

Gereç ve Yöntemler: Hastaların yaş, cinsiyet, çiğ süt ve süt ürünü tü-
ketim öyküleri, klinik ve laboratuvar bulguları, organ tutuluşları, tedavi 
uygulamaları ve prognozları retrospektif olarak değerlendirilerek sunul-
muştur.

Bulgular: İki yıllık süreçte toplam 36 olgunun 30’u bruselloz, 6’sı salmo-
nelloz tanısı almıştır. Brusella tanısı alan 30 olgunun 20’si hayvan teması 
olduğunu ve 2 olgu dışında hepsi çiğ süt ve süt ürünü tüketimi olduğunu 
belirtmiştir. Salmonelloz tanısı alan 6 olgunun ise 2’sinin ailesi ise hayvan-
cılıkla uğraşmakta olup, diğer olgularda enfeksiyon kaynağına dair bir gös-
terge bulunamamıştır. Ateş, halsizlik ve artralji en sık görülen semptomlar 
olup her iki hastalıkta hepatosplenomegali en sık görülen ekstraartiküler 
bulgudur. Bruselloz tanılı 17 olgudan 3’ünde relaps görülmüştür. İzlemde 
hemofagositoz gelişen ve kemoterapi ihtiyacı doğan bir olgu dışında tüm 
olgularda remisyon sağlanmıştır.

Sonuç: Her iki hastalığa yönelik eradikasyon programlarının uygulan-
ması ve kontrol çabalarına rağmen özellikle bruselloz, endemisite gös-
termesi açısından ülkemizde hâlâ önemli bir sağlık sorunu olarak karşı-
mıza çıkmaktadır.

Anahtar Kelimeler: Bruselloz, salmonelloz, çocukluk çağı

Abstract

Objective: Brucellosis and salmonellosis are both infectious, zoonotic 
and endemic diseases in Turkey. In this study, we aimed to report a group 
of pediatric patients admitted to the hospital with fever, malaise and ar-
thralgia and diagnosed with either of the diseases. 

Material and Methods: We retrospectively analysed hospital records for 
gender, age, consumption of raw milk products, laboratory results, organ 
involvement, treatment choices and course of the disease.

Results: Out of a total of 36 children, 30 were diagnosed with brucellosis 
and 6 with salmonellosis in two years. A total of 20 patients of 30 cases 
(66%) diagnosed with brucellosis notified exposure to animals. Except 
two of these patients, they usually confirmed that they consumed raw 
milk or cheese made with unpasteurized milk. Only 2 cases of the resid-
ual 6 cases diagnosed with salmonellosis had contact with animals and 
consumed raw milk or meat products. Their sources of infections remain 
unclear. Fever, malaise and arthralgia were most frequent symptoms, 
and hepatosplenomegaly was the most common extraarticular man-
ifestation in both conditions. All patients are in remission except two 
cases of brucellosis with disease relapse in follow up, and one case with 
hemophagocytosis and prolonged disease and the need for additional 
chemotherapy.

Conclusion: Despite effective eradication programmes for both diseas-
es, they still remain important health problems and cause disease bur-
den.
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Introduction

Children with fever, malaise and arthralgia are often 
pre-diagnosed with several conditions including infectious, 
rheumatological and hematological diseases. Screening tests 
include mostly complete blood count, blood differential to ex-
clude hematological diseases, inflamatory markers like C-reac-
tive protein and spesific tests according to the pre-diagnosis 
like arthritis, osteomyelitis and many other conditions. How-
ever, if a disease is frequently seen or endemic in an area, it is 
possible to request some tests in first line. Serum agglutina-
tion tests for human brucellosis and salmonellosis have such 
an importance if the patient is living in an area, where animal 
disease is endemic and raw milk products are consumed. Both 
diseases are systemic and can lead to different clinical pic-
tures. Brucellosis caused by bacteria Brucella spp. is a small, 
non-motile, non-spore-forming gram-negative coccobacilli 
(1). People in our country are still at high risk to acquire the 
disease via contact with sick animals or consumption of their 
milk and dairy products despite efforts to eradicate the dis-
ease (2). Moreover, salmonellosis is caused by an important 
human pathogen which is named Salmonella spp. and can 
lead to considerable morbidity and mortality due to intestinal 
and extraintestinal manifestations in the human body world-
wide. People are infected mostly by eating foods like raw 
meat, poultry, eggs, and vegetables which are washed with 
contaminated water (3). Since both clinical entities can rep-
resent with similar manifestations, diagnostic tests are usual-
ly added in first line request for examination. This study was 
conducted with the purpose of showing ongoing importance, 
similarities and high frequency of both diseases in childhood.

Materials and Methods

The study was conducted in an endemic area in Turkey 
between November 2017 and November 2019. Thirty-six chil-
dren admitted to the hospital with fever, fatigue and arthral-
gia and examined for endemic diseases especially if they had 
animal contact and found to be positive for brucellosis or sal-
monellosis were included to the study. Hospital records were 
screened for gender, age, consumption of row milk products, 
laboratory results, organ involvement, treatment choices and 
course of the disease. The study was approved by the local 
Ethics Committee.

Microbiological Methods

The diagnosis of acute brucellosis was based on positive 
culture or a single standard tube agglutination test (STA) 
against Brucella spp. of ≥ 1/160. 

For invasive salmonellosis, there are no reliable and rap-
id diagnostic tests available. Blood culture remains the gold 
standard but is insensitive, slow, and resource-intensive. In 
this study, basically STA tests were used for the diagnosis of 

both diseases. Titers higher than 1/100 in STA for salmonello-
sis were reported as positive. Blood cultures were drawn from 
patients with high fever. 

Results

A total of 36 children who were admitted to the hospital 
between November 2017 and November 2019 with fever, 
malaise and arthralgia and suspected with brucellosis or sal-
monellosis and diagnosed with one of these diseases via stan-
dard agglutination tests were included into the study. Their 
clinical and laboratory findings, treatment modalities, prog-
nosis and complications were evaluated. Out of these 36 chil-
dren, 30 were diagnosed with brucellosis and 6 with salmo-
nellosis. Sixteen were females (44%) and 20 were males (56%) 
with an age range 3-17 and a median age of 8.6. A total of 20 
patients of the 30 cases (66%) diagnosed with brucellosis no-
tified exposure to animals as a possible infection source. Only 
two of these patients denied consumption of raw milk and 
dairy products. The rest confirmed usually that they had con-
sumed cheese made with unpasteurized milk. Only 2 cases of 
the residual 6 cases diagnosed with salmonellosis had contact 
with animals and consumed raw milk or meat products. Their 
sources of infections remain unclear.  

Fever (21/30 cases of brucellosis, 6/6 of cases diagnosed 
with salmonellosis), malaise and arthralgia were most fre-
quent symptoms and the reason for examinations. Hepato-
splenomegaly was the most common extraarticular mani-
festation in both conditions. Physical signs and symptoms, 
laboratory findings of both disease groups are listed in Table 
1. Standard tube agglutination tests and blood cultures were 
used for diagnosis, and patients were found positive either for 
brucellosis or salmonellosis. Only in one patient, who had liver 
involvement and a high titer as 1/5120 at the time of diagno-
sis, Brucella spp. was grown in the fifth day of incubation with 
BACTEC. Serological tests in brucellosis cases were repeated 
at the two weeks, one month and 3 months and if necessary, 
in follow up in case of relapse. The tests were repeated at the 
end of the treatment course and also if necessary, in patients 
with salmonellosis.  

Children with brucellosis under the age of 8 years were 
treated with an aminoglycoside antibiotic for 5 to 7 days with 
combination of rifampicin and sulphamethoxazole/trimetho-
prim for 6 weeks. Older children were treated also with an ami-
noglycoside with combination of doxycycline and rifampicin 
also for 6 weeks. Disease relapse was seen in four of the total 
of 30 brucellosis cases. Patients with salmonellosis were treat-
ed with cephalosporins firstly with a parenteral ceftriaxone 
followed by a third-generation oral cephalosporin until their 
symptoms resolved. 

All patients are in remission except two cases of brucellosis 
who had disease relapse in follow up, and one case who had 
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hemophagocytosis, prolonged disease and needed addition-
al chemotherapy. 

Otherwise, patients were responded to the standard thera-
py with a mean of 7.6 ± 5.9 days and their symptoms resolved. 

Discussion

Brucellosis is still an important public health problem, es-
pecially in the rural areas of Turkey (2). Data on the seroprev-
alence of brucellosis in children are very limited. They may 
constitute 20 to 30% of all cases in the world (1). Gul et al. re-
ported in 2014 the seroprevalence of brucellosis cases among 
children in the Central Anatolia Region of Turkey as 64, 26, 10, 
1, 4, and 2 in 2007, 2008, 2009, 2010, 2011, and 2012 respec-
tively with ages younger than 18 years (4). They explain the 
sharp decrease in cases since 2009 as the result of new erad-
ication programme. Celebi et al. have reported 62 pediatric 
cases diagnosed with brucellosis during an 8-year period in 
an endemic area in the same region where this study was con-
ducted (5). In our study, we found the number of new cases in 
children as 30 in a two-year period. Despite effective precau-
tions and eradication program, the number of new cases still 
remains to be high, which can be explained with high rate of 
husbandry practices and animal contact in the region. Other 
than direct contact with infected animals, the disease is also 
foodborne. 

On the other hand, salmonellosis is highly seen worldwide 
and also endemic in our region. The European Centre for Dis-
ease Prevention and Control (ECDC) has reported that Salmo-
nella is the second most common cause of foodborne out-
breaks in the European Union (6). Most human salmonellosis 
cases are associated with consumption of contaminated eggs, 

milk and dairy products. Diagnosis is made usually via stool 
cultures if diarrhea is present. In our study, we examined only 
cases with symptoms of systemic infection like fever, malaise 
and arthralgia.

These symptoms are usually the rationale behind the ex-
amination of both diseases. Tuon et al. have reported fever, 
arthralgia and malaise as the most common symptoms in chil-
dren with brucellosis in their large study group with percent-
ages of 82%, 65%, 24% respectively (7). In our study 70% of 
the children had fever, 86% had malaise and 66% had arthral-
gia. In the salmonellosis group, children had similar symptoms 
but the number of cases were low to make a conclusion. The 
study would be more powerful if it was designed prospective-
ly to show both the seropositivity and negativity of these dis-
eases in children admitted to the hospital with fever, malaise 
and arthralgia.

Standard tube agglutination tests are indirect methods 
for diagnosis. However, they have an accuracy of 95% in bru-
cellosis (7). In spite of that, there is no rapid and reliable test 
available for the diagnosis of invasive salmonellosis and re-
lated enteric fever. Commercially available serologic tests for 
typhoidal Salmonella have limited sensitivity and specificity. 
In high burden, resource-limited settings, reliance on clinical 
diagnosis or inaccurate tests often result in frequent, unnec-
essary treatment, which contributes selective pressure for the 
emergence of antimicrobial resistance. Most common diag-
nostic procedures are blood cultures and Gruber widal tests 
(8).

A single agglutination test has limited sensitivity and 
specificity, especially in endemic settings (9,10). Monitoring 

Table 1. Physical signs, symptoms and laboratory findings of cases

Brucellosis
(n= 30) (%)

Salmonellosis
(n= 6) (%)

Fever 21 (70) 6 (100)

Malaise 26 (86) 6 (100)

Arthralgia 20 (66) 4 (66)

Hepatomegaly 5 (16) 2 (33)

Splenomegaly 7 (23) 3 (50)

Hematological abnormalities (neutropenia, pancytopenia, 
leukocytosis)

4 (13) 1 (16)

Elevated transaminases 6 (20) 1 (16)

STA titer at the time of diagnosis

> 1/5120
1/2560
1/1280
1/640

< 1/320

7 (24)
5 (16)

10 (34)
3 (10)
5 (16)

1/6400
1/800
1/400
1/200

2 (33)
1 (17)
2 (33)
1 (17)
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of acute and convalescent titers improves test accuracy but 
has limited utility in guiding clinical practice (11,12). In this 
study, patients had decreasing values of titers concordant 
with their clinical course. A definite diagnosis  for brucellosis 
requires the isolation of the microorganism from blood, bone 
marrow or other tissues. However, cultural examinations are 
time-consuming and not sensitive (13). Similarly, the sensitivi-
ty of blood culture in salmonellosis has been variably reported 
at 40-80%, with higher sensitivity in the first week of illness 
(14,15). In our case series, we had both seropositivity and a 
positive culture result only in one patient. Other patients were 
diagnosed and monitored with serological titers. The study 
would be more powerful if the diagnosis was to be based on 
blood cultures which would be more reliable.

Since Brucella spp. are facultative intracellular microorgan-
isms, treatment modalities include drugs like tetracyclines, 
aminoglycosides (amikacin, gentamycin, and streptomycin), 
quinolones (ciprofloxacin), rifampin, ceftriaxone, and sulpha-
methoxazole/trimethoprim (16,17). Combined therapy is su-
perior to monotherapy. At least two drugs should be used for 
treatment (A1). In children younger than 8 years of age, sul-
phamethoxazole/trimethoprim (10 mg/kg/day), plus rifampin 
(20 mg/kg/day) combined with an aminoglycoside for 5 to 7 
days is usually treatment of choice in endemic areas where 
relapses are common. Children older than 8 years of age are 
treated mostly with an combination of doxycycline rather 
than sulphamethoxazole/trimethoprim. Total duration of the 
treatment is 6 weeks (18). In our study group, patients usually 
had good compliance to the treatment. 

The other clinical entity caused by Salmonella spp. is usu-
ally treated with a third-generation cephalosporin for 10 to 14 
days (19). Our patients were treated mostly for 10 days, but 
only one patient needed a prolonged course of treatment 
since her arthralgia persisted.

Another patient with prolonged course of disease was pre-
sented with high grade fever, malaise, jaundice, hepatospleno-
megaly, pleural effusion and ascites in physical examination, 
pancytopenia, elevated transaminases, hyperbilirubinemia in 
laboratory examinations and diagnosed with hemophagocy-
tosis lymphohistiocytosis (HLH) via bone marrow biopsy. He 
needed intensive care support and additional corticosteroid 
and IV immunoglobulin treatment to defeat the complica-
tions of the disease. HLH has been rarely reported in children 
with brucellosis but is actually not an unexpected clinical syn-
drome, and there are cases reported especially in regions were 
the disease is endemic (20,21). Demir et al. have reported in a 
case series that hemophagocytosis was observed in 15 of 48 
patients (31%) in the 15-70 age range (22).

Our patients treated with an appropriate regimen are in to-
tal remission, except the two cases of brucellosis. The rationale 
behind the relapses seems to be either incompliance or con-
tinuing exposure from different sources. Because in all cases, 
diagnostic procedures for suspected brucellosis infection in 
animals with direct contact with the patients are implemented. 

In conclusion, despite effective eradication programs for 
both diseases, they still remain important health problems 
and cause disease burden. More effort should be made to 
eradicate brucellosis and to reduce the frequency of new cas-
es of salmonellosis.
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