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Abstract 
Brucellosis is the most common zoonotic infection that causes diseases in 
humans and is continuously a gross public health issue worldwide. Generally, 
physical examinations are normal or only minimally abnormal and the diag-
nosis is made on the basis of the history and serologic studies. Disease can be 
mild and self-limited or fulminant with severe complications. Here is re-
ported a case of a seven years old boy hospitalized for Fever of Unknown Ori-
gin. He had no clues on medical history and physical examination. No 
changes were found on laboratory parameters; normal blood count and nor-
mal inflammatory indicators resulted. After a careful investigation, the diag-
nose of Brucellosis was concluded. Persistent or prolonged fever may be 
the only presenting symptom in children. The growing phenomena of inter-
national tourism and migration have directed interest in Brucellosis as it is 
increasingly recorded in non-endemic countries. 
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1. Introduction 

Brucellosis is the most common zoonotic infections that causes diseases in hu-
mans and is continuously a gross public health issue worldwide. The burden of 
human Brucellosis is estimated to be more than 500,000 infections per year [1]. 
It is more prevalent in agrarian societies and in countries where handling of 
animal products and dairy products are less controlled and veterinary measures 
less efficient. The heaviest disease burden lies in countries of the Mediterranean 
basin and the Arabian Peninsula.  

Brucella organisms localize in the reproductive organs of host animals, caus-
ing abortions and sterility and shed in animal’s urine, milk, placental and other 
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fluids. Of the twelve species identified, four have moderate to significant human 
pathogenicity: Brucella melitensis (from sheep; highest pathogenicity), Brucella 
suis (from pigs; high pathogenicity), Brucella abortus (from cattle; moderate pa-
thogenicity), Brucella canis (from dog; moderate pathogenicity) [2] [3]. 

Brucella are aerobic gram-negative coccobacilli that are capable to invade both 
phagocytic and non-phagocytic cells and survive in the intracellular environment 
by generating mechanisms to escape immune system (Figure 1) [4]. Thus this 
ability makes Brucellosis a systemic disease by involving almost every organ- 
system [5].  

Brucellosis can be transmitted from animals to animals and from animals to 
humans by direct contact with infected animals or indirect contact with conta-
minated materials. Brucella enters the human body through breaks in the skin, 
mucous membranes, conjuctivae, respiratory and gastrointestinal tracts. The 
most common symptoms are: fever, constitutional symptoms (anorexia, asthe-
nia, fatigue, weakness, asthenia, weight loss), bone and joint symptoms (arthral-
gias, joint swelling), neurologic symptoms (dizziness, unsteadiness of gait, uri-
nary retention), gastrointestinal symptoms, genitourinary infections [6]. Gener-
ally, physical examinations are normal or only minimally abnormal and the di-
agnosis is made on the basis of the history and serologic studies. Disease can be 
mild and self-limited or fulminant with severe complications. Usually acute Bru-
cellosis occurs without focal abnormalities. Cultures and serology are necessary 
for the diagnosis, however serologic testing is the most commonly used me-
thod of diagnosis. Prognosis is good and the disease is easily curable with a low 
risk of relapse or chronic disease when it is appropriately treated within the 
first few months of onset. However, the prognosis is poor in persons who 
present with congestive heart failure due to endocarditis in whom mortality ap-
proaches 85%.  

 

 
Figure 1. Brucella species are poorly staining, small gram-negative 
coccobacilli (0.5 - 0.7 × 0.6 - 1.5 µm) and are seen mostly as single 
cells with an appearance resembling “fine sand.” [4]. 
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Multidrug antimicrobial regimens are the mainstay of therapy because of high 
relapse rates reported with mono-therapeutic approaches. For Brucellosis in chil- 
dren younger than 8 years, administration of rifampin and TMP-SMZ for 6 weeks 
is the therapy of choice [7] [8].  

2. Aim 

Brucellosis is still a neglected but not eradicated disease. The aim of this case re-
port is to attract attention over its presentations in children. Brucellosis is a po-
tential cause of pediatric Fever of Unknown Origin.  

3. Case Report 

A 7 years old male B.T. admitted to the University Hospital Center of Tirana 
with a history of 3 weeks fever. He was treated with oral antibiotics by a local 
clinic for urinary tract infection but fever persisted in high values 38.5˚C - 39˚C. 
The boy lived in a rural area with his family, the parents and a little brother of 
7-months old. All the family members were healthy and the boy had been health 
till then. He was fully vaccinated. The family did not keep domestic animals at 
home and consumed safe foods.  

On physical examination the child did not appear ill, he was play-full despite 
persistent fever. No weight loss was observed. Sclera were normally, no pharyn-
geal injection or cervical lymphadenopathy were observed. Pulmonary and car-
dio-vascular systems were normal, no tachycardia nor tachypnea were observed. 
The abdomen was soft, not distended, bowel sounds were present, liver and 
spleen were not palpable. No edema or rash on the skin were observed.  

Laboratory investigations on admission revealed a normal blood cell count; 
WBC 6100 cells/mm3, 43% were neutrophils, RBC 5,020,000 cells/mm3, He-
moglobin level 11.5 g/dl, Hematocrit value 35.8%, Platelet count PLT 202,000 
cells/mm3, Erythrocyte sedimentation rate 15 mm/h (<15 mm/h). Aspartate ami- 
notransferase (AST) 40 U/L (0 - 35 U/L), Alanine aminotransferase (ALT) 35 
U/L (0 - 45 U/L), Prothrombin time/ international normalized ratio (INR) 1.14, 
blood Urea Nitrogen (BUN) 30 mg/dL (10 - 43 mg/dL), Creatinine level 0.5 
mg/dL (0.6 - 1.4 mg/dL), serum Total Protein level 6.8 g/dL (6 - 8 g/dL). Albu-
min 4.5 mg/dL (3.2 - 4.5 mg/dL), normal C reactive protein 0.15 mg/dL (<0.5 
mg/dL), normal D-dimer 200 mg/dL (<198 mg/dL), Fibrinogen activity 231 
mg/dL (160 - 390 mg/dL), Creatin kinase 75 U/L (30 - 200 U/L), normal Ferritin 
value 75 ng/mL (13.7 - 79.8) (Table 1).  

Blood and urine cultures were negative. Radiologic examination of the lungs, 
heart and abdomen were normal. Laboratory research for Cytomegalovirus 
(CMV), HIV, Ebstein-Bar virus (EBV), COVID-19 were negative. MANTHOUX 
reaction test was negative. In the microscopic examination of peripheral blood 
smear, there were not found abnormal or malignant cells. Rose Bengal test re-
sulted positive and the serum agglutination test (SAT) resulted in values > 1/2560. 
The diagnosis of Brucellosis was concluded. Therapy with trimethroprim-sul- 
phamethazone (TMP-SMX) and rimfapicin was soon initiated and was continued 
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Table 1. Laboratory examinations values. 

WBC 6100 cells/mm³ 

RBC 5,020,000 cells/mm³ 

Hemoglobin 11.5 g/dl 

PLT 202,000 cells/mm³ 

ESR 15 mm/h (<15 mm/h) 

INR 1.14 (0.85 - 1.15) 

ALT 35 U/L (0 - 45 U/L) 

AST 40 U/L (0 - 35 U/L) 

BUN 30 mg/dL (10 - 43 mg/dL) 

Creatinin 0.5 mg/dL (0.6 - 1.4 mg/dL) 

Total protein 6.8 g/dL (6 - 8 g/dL) 

Albumin 4.5 mg/dL (3.2 - 4.5 mg/dL) 

CRP 0.15 mg/dL (<0.5 mg/dL) 

D-dimer 200 mg/dL (<198 mg/dL) 

Fibrinogen 231 mg/dL (160 - 390 mg/dL) 

Ferritin 75 ng/mL (13.7 - 79.8 ng/mL) 

Creatin kinase 75 U/L (30 - 200 U/L) 

Serum Agglutination Test (SAT) >1/2560 (>1/160) 

 
for 8-weeks. Therapy was well-tolerated by the child. Fever subsided after 2- 
weeks of treatment after that the child dismissed and therapy was continued at 
home for 6 weeks. SAT values normalized after 8-weeks of treatment.  

4. Discussion 

Fever is one of the oldest clinical feature of disease in humans. It was first de-
scribed by Celcius around 2000 years ago when he listed the four cardinal fea-
tures of inflammation: pain, heat, redness and swelling [9]. Almost contempo-
rary Hippocrates noted that fever was of benefit. So from antiquity till now fever 
is considered to be an adaptive compensatory defense mechanism leading to 
immune activation, thus improving host survival in response to foreign inva-
sions. In pediatric population fever is the most common reason for medical con-
sultations worldwide, and a found of distress in parents and pediatricians when 
it is prolonged or persistent.  

In 1961 Petersdorf and Beeson defined fever of unknown origin in adults 
(FUO) as a state of febrile illness for more than three weeks, with a body tem-
perature greater than 38.3˚C on several occasions and uncertain diagnosis after 
one week of study in hospital [10]. The definition of FUO in the pediatric group 
varies, with a time frame ranging from 1 - 3 weeks. Even with modern advances 
in medicine, FUO remains a challenge and it may be a symptom of approximately 
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200 described cases. Classical FUO is subdivided in four main etiological catego-
ries: infections, malignancies, non-infectious inflammatory diseases and miscel-
laneous conditions. In children, infections lead the differential diagnosis followed 
by collagen vascular diseases, malignancy is typically not heralded by fever alone 
in childhood [11].  

Initially the case was very challenging as the child did not appear ill consider-
ing the fact that he had high fever for approximately 3 weeks. Furthermore no 
clues were found in medical history and physical examination. While workup 
processed with laboratory and radiological examinations; blood count resulted 
normal, inflammatory indicators (C reactive protein, erythrocyte sedimentation 
ratio, fibrinogen, ferritin) were within the normal range, no organomegaly or 
lymphadenopathy were found, and no abnormal cells were detected on peripheral 
blood smear examination. 

The fact that no abnormal cells were detected on peripheral blood smear and 
neither lymphadenopathy nor organomegaly were found on examination made 
it quite impossible to be in front of a malignant pathology. Furthermore if a 
non-infectious inflammatory condition was developing any of the inflammatory 
parameters would have been increased. These facts pointed more towards an in-
fectious disease.  

This scenario of no clues found in physical and laboratory examinations, may 
be very confounding in making a diagnosis but it can be common in childhood 
Brucellosis. Brucella species have relatively low virulence, toxicity and pyroge-
nicity, making them poor inducers of some inflammatory cytokines, such as tu-
mor necrosis factor and interferons. Furthermore, the bacteria do not activate 
the alternative compliment system and the principal mechanism of recovery is 
the development of cell-mediated immunity. The latency period from infection 
to onset of symptoms of primary Brucellosis may be as long as months. This fact 
emphasizes the importance of a meticulous history because often pitfalls are 
created in making the correct diagnosis. In areas of the world where Brucellosis 
is rare, the diagnosis may be missed even in patients who manifest typical signs, 
such as uncomplicated persistent undulating fever. Otherwise the threshold of 
considering Brucellosis is low in regions of endemic disease, where diagnostic 
testing is performed for any of the many atypical presentations or unusual com-
plications.  

Brucellosis is ranked among the top seven neglected zoonoses by the World 
Health Organization [12]. In the Mediteranean it has the highest age related in-
cidence in males in their mid-twenties, but a considerable number is found in 
children too. A report from Saudi Arabia found that 60% of cases of Brucellosis 
occurred in individuals aged 13 - 40 years, whereas 21% occurred in those 
younger than 13 years [13]. Located in the Mediteranian basin, Albania has been 
an endemic country since antiquity. An archaeological report assumed that Bru-
cellosis has been endemic in Albania since at least the Middle Ages, DNA se-
quencing revealed the presence of Brucella IS6501 insertion element in skeletal 
remains from the ancient city of Butrint [14]. At the beginning of the twentieth 
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century the average annual incidence was 23 cases per 100,000. In the following 
period 1960-1990, the disease was almost eradicated, with only sporadic cases in 
humans, due to intensive test and slaughter and massive vaccination of animals. 
During 1991-2004 a comeback of Brucellosis has been documented as a result of 
political changes and veterinary control failure [15]. From 2005, with the im-
plementation of veterinary programs of mas vaccination of herds, human Bru-
cellosis significantly declined with only sporadic cases recorded in children. 
Nowadays interest in Brucellosis has been increasing because of the growing 
phenomena of international tourism and migration. 

5. Conclusion 

Brucellosis is the most common zoonotic infections that causes diseases in hu-
mans. Due to the fast development of international tourism and migration, it is 
recorded even in non-endemic countries worldwide. Symptoms and signs of Bru-
cellosis are protean in nature, and none is specific enough to support the diag-
nosis. Persistent or prolonged fever may be its only symptom in children. So a 
high index of suspicion should be kept while evaluating a child with Fever of 
Unknown Origin.  
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