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Abstract 

Introduction Brucellosis is a zoonotic disease, caused by a Gram-negative coccobacillus of Brucella genus, transmit-
ted to humans by animals, especially cattle. It rarely involves the nervous system (neurobrucellosis); only a few cases 
present with hearing loss. We report a case of neurobrucellosis, that presented with bilateral sensorineural hearing 
loss and mild to moderate persistent headache. To the best of our knowledge, this is the first well-documented case 
from Nepal.

Case presentation The patient was a 40-year-old Asian male shepherd from the western mountainous region of 
Nepal who came to the emergency department of Manipal Teaching Hospital, Pokhara in May, 2018 and did a follow-
up for 6 months. He presented with high-grade fever, profuse sweating, headache, myalgia, and bilateral sensorineural 
hearing loss. His history of consuming raw milk of cattle, symptoms including persistent mild to moderate headache, 
bilateral hearing loss, and serological findings were suggestive of neurobrucellosis. Following treatment, the symp-
toms improved, including the complete recovery of hearing loss.

Conclusion Hearing loss may be the manifestation of neurobrucellosis. Physicians should know about such presen-
tations in brucella endemic areas.

Keywords Neurobrucellosis, Brucellosis, Nepal, Hearing loss, Sensorineural hearing loss, Case report, Brucella 
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Background
Brucellosis is a chronic granulomatous disease that usu-
ally presents with vague symptoms such as fever, diapho-
resis, malaise, myalgia, arthralgia, and headache, as well 
as some atypical symptoms because of multiple organ 
involvement [1, 2]. Brucella is an intracellular bacterium, 
and has a predilection for reticuloendothelial system 
involvement, and can present as splenomegaly (34%), 
hepatomegaly (8.6%), and lymphadenopathy (10.7%) [2, 
3]. Hematological abnormalities include mild anemia, 

leukopenia, thrombocytopenia, or pancytopenia. The 
likely causes of pancytopenia in brucellosis are hyper-
splenism, autoimmune destruction, bone marrow granu-
loma, and bone marrow suppression [2, 4].

Neurobrucellosis is seen in up to 10% of cases of brucel-
losis [5–7]. Neurobrucellosis has diverse presentations: 
meningitis, encephalitis, brain abscess, subarachnoid 
hemorrhage, neuropathies (cranial and peripheral), and 
psychiatric manifestations [1, 8]. Thus, many of these 
patients land up in neurology and otolaryngology clinics. 
Hearing loss may be an important manifestation of neu-
robrucellosis in brucella endemic areas. The vestibuloc-
ochlear nerve seems to be the most commonly affected 
cranial nerve (10%) [9]. We report a case of a 40-year-old 
man with neurobrucellosis, where bilateral sensorineural 
hearing loss, persistent mild to moderate headache, and 
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positive cerebrospinal fluid (CSF) brucella agglutination 
test with significant antibody titer (1/256) were present.

Case presentation
We report a case of a 40-year-old Asian male shepherd 
who presented with the chief complaint of recurrent 
high-grade fever with an evening rise in temperature 
of 1  month duration associated with profuse sweating, 
mild to moderate headache, myalgia, and anorexia. He 
had experienced decreased hearing in both ears for the 
last 10 days. He noticed his clothes became too loose for 
him. He did not report diabetes mellitus, hypertension, 
or any other chronic illness. The patient had a high fever 
with a 103° F recorded temperature, tachycardia with a 
pulse rate of 110/min, low body mass index (BMI) of 18, 
normal blood pressure, and a respiratory rate of 18/min. 
Physical examination revealed splenomegaly (14 cm), 
but no hepatomegaly or enlarged lymph nodes. Whisper, 
Rinne, and Weber tests were performed and sensorineu-
ral hearing loss was suggested by deafness to whispering 
sound, air conduction better than bone conduction, and 
no lateralization. Pure tone audiometry showed bilateral 
mild-moderate sensorineural hearing loss (Fig. 1).

Our initial investigation showed pancytopenia with 
elevated erythrocyte sedimentation rate (ESR) (34  mm 
in 1st hour). Tuberculin skin test for tuberculosis, K39 
serology for leishmaniasis, widal test for typhoid, thick 
and thin smear for plasmodium were performed and all 
test results were negative. Bone marrow aspiration cytol-
ogy and trephine biopsy with H&E stain showed reactive 
marrow with non-caseating granulomatous inflammation 
(Fig.  2). After taking in-depth history again, we found 
that he regularly consumed raw milk from goats and 

sheep on his farm. We suspected neurobrucellosis and 
performed a lumbar puncture that showed normal open-
ing pressure and normal CSF findings including glucose, 
protein, and leukocytes. However, the Brucella agglutina-
tion test in blood and CSF came positive with antibody 
titer of 1/256 in both. Acid Fast Bacilli smear, treponema 
pallidum hemagglutination gram stain, fungal stain and 
bacterial culture of CSF were all negative.

Considering the consumption of cattle’s raw milk, 
endemicity of brucella in Nepal, neurological find-
ings unexplainable otherwise, and positive CSF brucella 
agglutination test, we diagnosed the case as neurobru-
cellosis. We treated him with doxycycline (100 mg twice 
a day for 6 months), and streptomycin injections (1  g/
day for 21  days). Follow-up after three months showed 

Fig. 1 —air conduction right ear; —bone conduction right ear, —air conduction left ear; —bone conduction left ear

Fig. 2 Bone marrow biopsy: non-caseating granuloma
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complete resolution of symptoms, except hearing loss 
that improved after completion of therapy at 6  months. 
To the best of our knowledge, this is the first case report 
of neurobrucellosis from Nepal.

Discussion and conclusions
Brucellosis has a wide geographical distribution with 
over 500,000 human cases per year worldwide [1, 10, 11]. 
The prevalence of brucellosis among cattle has been well-
known in Nepal, however, there is very little evidence 
of human brucellosis. An animal study in Nepal showed 
Brucellosis seropositivity rate to be 12% [12]. Therefore, 
the traditional practice of consuming raw milk and its 
products, eating raw meat from cattle, and cattle rearing 
as an occupation, pose a serious threat of human brucel-
losis in this country [12, 13].

Although there are no definite criteria for Neurobru-
cellosis [14], some articles have also mentioned that neu-
robrucellosis can be diagnosed by any of the following 
criteria: signs and symptoms consistent with neurobru-
cellosis, isolation of brucella from CSF and/or positive 
brucella agglutination titer in CSF, presence of lympho-
cytosis, increased protein, and decreased glucose levels 
in CSF or diagnostic findings in cranial magnetic reso-
nance imaging or computed tomography (MRI or CT) [8, 
15]. Neurobrucellosis (NB) has neither a typical clinical 
picture nor specific cerebrospinal fluid (CSF) findings. 
Imaging findings of neurobrucellosis can be divided into 
four categories: normal, inflammatory (evident by granu-
lomas and enhancement of meninges, perivascular space, 
or lumbar nerve roots), changes in white matter, and vas-
cular changes [16]. The parenchymal nerve and glial cells 
are not infected with brucella and the inflammatory reac-
tion in the brain is limited to the meninges and the blood 
vessels [17]. We suspected neurobrucellosis because of 
clinical presentation, geographical co-relation, the signif-
icant titer of brucella agglutination test in CSF & blood, 
resolution of symptoms after treatment, and exclusion 
of other common etiologies. Our patient did not have 
a history of head trauma, prior use of ototoxic drugs, 
or exposure to loud noise, so we ruled out common 
causes of hearing loss on clinical grounds. We found an 
improvement in hearing with treatment which strongly 
suggest that hearing loss could be due to brucella infec-
tion. Limited literatures are available that suggests inner 
ear damage is caused by brucella endotoxin penetrating 
the labyrinth, causing microvascular spasms and thus 
affecting the cochlear nerve or involving the central audi-
tory pathway [18–20]. Early diagnosis and treatment may 
completely resolve hearing loss [18].

There is no consensus on the dose, type of antibiotics, 
and duration of treatment in Neurobrucellosis [15, 21, 
22]. Dual or triple antibiotic combination of doxycycline, 

Trimethoprim-Sulfamethoxazole (TMP-SMX), strep-
tomycin, rifampicin, or ceftriaxone for > 2  months 
(3–6 months) has been recommended in various studies. 
The total duration of treatment may be extended beyond 
6  months depending upon the individual patient, clini-
cal assessment, CSF findings, and radiological findings 
[15, 23–25]. Doxycycline is the drug of choice in Neuro-
brucellosis as it has better CNS penetration, and a long 
half-life [15]. Treatment response can be determined by 
the improvement in clinical, and lab parameters [22]. 
We treated the patient with a combination of Doxycy-
cline and Streptomycin, instead of Rifampicin, as it is the 
reserved drug for tuberculosis in our country.

Brucellosis is often misdiagnosed as malaria, tubercu-
losis, and typhoid fever which may cause mistreatment 
and under-reporting in Nepal. Our case met the diag-
nostic criteria of Neurobrucellosis; therefore, this is the 
first case reported from Nepal, with sensorineural hear-
ing loss and headache as a manifestation of the disease. 
Knowing this rare possibility, clinicians should include 
brucella tests in patients presenting with hearing loss, 
in brucella endemic regions as early diagnosis and treat-
ment have better outcomes. This case should affect the 
practice of physicians who interact with sensorineural 
hearing loss in brucella endemic areas.

Since Brucellosis is a zoonotic disease, we suggest clini-
cians collaborate with veterinarians who are involved in 
identification and treatment of infected animals, as this 
will help prevent further transmission to humans. This is 
also the core of the “One Health Policy” by World Health 
Organization (WHO) in controlling zoonotic diseases 
[26]. The government should expand the testing capacity 
for Brucellosis all over Nepal and prioritize this infectious 
disease. Similarly, medics and researchers from Nepal 
should focus on the incidence and prevalence of this dis-
ease to know the burden of human brucellosis in Nepal.

Limitations of the study
Neuroimaging could not be performed due to a shortage 
of economic resources.
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