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Abstract

Background: Brucellosis is a common zoonotic infection caused by the bacterial genus Brucella.
It is one of the infectious diseases transmissible between humans and animals, and its clinical
manifestations are very diverse and misleading. One of these manifestations is central nervous
system involvement, which occurs in various forms. Better and more accurate identification of
these diverse clinical manifestations can help physicians in the timely diagnosis and treatment of
the disease.

Case Presentation: In this study, we introduce a sixteen-year-old patient who complained of fever,
low back pain, dizziness, and headache for two months. A detailed history of our patient revealed
previous contact with sheep and consumption of unpasteurized milk. Further clinical tests confirmed
the diagnosis of Brucella meningitis in this patient.

Conclusion: Patients with brucellosis can show a wide variety of clinical symptoms, and knowing
these different clinical forms can help physicians in the early diagnosis of the disease. In a country
like Iran, where brucellosis is endemic, any patient who presents with complex and unexplained
neurological complaints, especially those with a history of brucellosis, should be considered for

neurobrucellosis.
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Introduction

Brucellosis is a common zoonotic infection caused by
the bacterial genus Brucella. It is an infectious disease
transmissible between humans and animals that is
prevalent in the Mediterranean region, the Middle East,
India, Mexico, and some Central and South American
countries (1, 2). This disease can have variable symptoms,
from mild to moderate and severe. It can affect multiple
organs and tissues in the human body (3-5).

The disease is caused by intracellular gram-negative
bacteria of the Brucella genus (6). It is mainly transmitted
to humans through the consumption of contaminated
dairy products such as unpasteurized milk, cheese, and
ice cream, direct contact with infected animals, inhalation
of contaminated particles in the air, and occupational
contact with the organism (7-11).

Infection of the human body systems with Brucella
occurs in various forms. So far, various pulmonary
(12), dermatological (13), psychological (14), cardiac
(15), musculoskeletal (16), gastrointestinal (17), and

neurological (18) manifestations of this disease have
been reported.

Some other clinical manifestations include central
nervous system involvement and epididymo-orchitis;
however, these manifestations are infrequent, especially
at young ages (19, 20).

Brucellosis is an endemic infectious disease in Iran,
and its central nervous system involvement can occur in
4% to 13% of patients (8). The neurological symptoms in
patients with brucellosis are due to the effect of Brucella
toxin on the central nervous system (21). However, the
manifestations of involvement of the neurological system
due to direct invasion of Brucella to the central nervous
system can occur in 5% of patients. These manifestations
include meningitis, encephalitis, meningoencephalitis,
meningovascular complications, parenchymal
dysfunction, psychosis, peripheral neuropathy, and
radiculopathy (21-26).

In this study, we introduced a case with neurological
symptoms who was finally diagnosed with brucellosis.
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A case of neurobrucellosis in Iran

Case Presentation

A 16-year-old boy, resident of Khalkhal (Ardabil
province, Iran), with a body mass index (BMI) of 17.1
and complaints of fever, chills, back pain, headache,
dizziness, anorexia, and weight loss of 6 kg (from 50 to
44 kg) during the last two months was referred to our
local hospital.

He had a history of contact with sheep and consumption
of unpasteurized milk. He also reported a previous history
of brucellosis with symptoms of fever, pain in the hands
and elbow joint, and tingling in the hands. He had been
hospitalized for 6 days in his previous infection.

On the initial physical examination, the oral
temperature was 38.2°C, and the patient’s fever pattern
was remittent. The patient was conscious and had no
organomegaly. Physical examination findings, including
nuchal rigidity, Kernig’s sign, and Brudzinski’s sign,
were positive. Cardiac and pulmonary auscultation was
normal, but the patient complained of pain and a burning
feeling on the left side of the chest. The results of initial
laboratory tests are shown in Table 1.

After the initial laboratory tests, according to the
symptoms and history of the previous disease, an
abdominal and pelvic ultrasound was performed for the
patient, and no abnormal findings were observed. Due to
pain and burning sensation in the left side of the chest
and the possibility of endocarditis, echocardiography was
requested, and the test result was normal.

Because of the suspicion of Brucella meningitis
regarding the past medical history (contact with sheep
and consumption of unpasteurized milk) and clinical
symptoms, the patient underwent lumbar puncture
(Table 2). In addition, a brain computed tomography
(CT) scan was done, and no significant abnormal
findings were observed. The 2-mercaptoethanol (2ME)
and Coombs-Wright tests were also performed, and the

Table 1. Results of the Initial Laboratory Examination

results were positive, confirming brucellosis.

The patient was diagnosed with B. meningitis and
treated with gentamicin, cotrimoxazole, and rifampin.
The patient’s fever stopped after five days of receiving the
drugs. Loss of appetite, headache, dizziness, back pain,
and neck stiffness disappeared after ten days of treatment.

Discussion

Brucellosis is a bacterial infection caused by Brucella
spp., a gram-negative coccobacillus from the Brucellaceae
family (27). This infection is considered zoonotic due to
its ability to infect non-preferential hosts such as humans.
Additionally, it can affect any organ and body site of the
host (28, 29). However, the disease has been eradicated in
many parts of the world but is still endemic in developing
countries like Iran (30, 31).

The clinical manifestations of this disease are very
different and variable, and the severity of symptoms
depends on the stage of the disease and involved
organs (32). Arthralgia, fatigue, and fever are common
symptoms of brucellosis. In some cases, brucellosis can
be appeared as a systemic disorder and cause significant
complications. Various body systems can be involved,
such as the musculoskeletal system, hematological system,
nervous system, and digestive system (33). The diverse
manifestations of brucellosis, along with overlapping
symptoms with other diseases, lead to misdiagnosis and
late treatment (34).

Neurobrucellosis ~ (nervous  system
with Brucella) is an inflammation caused by the direct
action of bacteria and the indirect effects of cytokines
and endotoxins on the central and peripheral nervous
system (31, 35-40). Sometimes neurological findings
may be the only symptoms of brucellosis. According to
studies, the incidence of neurological complications in
patients with brucellosis is 2% to 5%. Clinical diagnosis
of neurobrucellosis is difficult because of various
clinical forms of central nervous system involvement,
including meningitis, meningoencephalitis, myelitis,
radiculitis, meningovascular complications, parenchymal

involvement

Laboratory Tests Number . ’ ;

White blood cell coumt 200 dys.functlon, psychosis, peripheral neuropathy, and
radiculopathy (7, 25, 41-43). The most common

Red blood cell count 2300 neurological complication is meningitis, which is not

Hemoglobin level 10:5 easily distinguishable from other meningitis. Neck

Platelet count 266000 stiffness is seen in less than 50% of cases (3, 44).

Erythrocyte sedimentation rate (ESR) 8

C-reactive protein (CRP) 3 Table 2. The Results of Lumbar Puncture

Total bilirubin 0.5 Color and Appearance of CSF Colorless/Clear

Direct bilirubin 0.2 WBC/cumm 10

Alanine transaminase (ALT) 46 Lymphocytes% 90

Aspartate transaminase (AST) 8 Neutrophils, % 5

Alkaline phosphatase (ALP) 251 Monocytes, % 5

Creatine phosphokinase (CPK) 39 Protein, mg/dL 54

Lactate dehydrogenase (LDH) 499 Glucose, mg/dL 53
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In our study, we presented a patient with symptoms of
meningitis and positive physical examination findings,
including nuchal rigidity, Kernig’s sign, and Brudzinski’s
sign. The initial analysis of cerebrospinal fluid (CSF)
indicated a bacterial process (high WBC count, slightly
low glucose concentration, and high protein level).
However, lymphocytic pleocytosis in the CSF was not
a typical manifestation of bacterial meningitis. These
findings were consistent with previous studies that
reported laboratory findings of neurobrucellosis (44, 45).
Therefore, two additional tests (i.e., 2ME and Coombs
Wright tests) were requested, and their positive results
helped us diagnose B. meningitis.

In the mentioned case, based on a three-drug treatment
regimen (gentamicin, cotrimoxazole, and rifampin), the
patient’s fever stopped after five days of treatment. Loss
of appetite, headache, dizziness, back pain, and neck
stiffness improved after 10 days of treatment, and a
weight gain of approximately 2 kg was observed after 15
days of treatment. After one month of hospitalization and
receiving the treatment with the three mentioned drugs,
the patient was discharged with continuing the drug
regimen and a one-year follow-up.

Conclusion

In conclusion, patients with brucellosis can show a wide
variety of clinical symptoms, and knowing these different
clinical forms can help physicians in the early diagnosis
of the disease. In a country like Iran, where brucellosis
is endemic, any patient who presents with complex and
unexplained neurological complaints, especially those
with a history of brucellosis, should be considered for
neurobrucellosis.
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