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داء البروسيلات العصبي: تقرير عن مرض نادر لدى عشرين مريضاً إيرانياً أحيلوا للعلاج في مستشفى للرعاية الثالثية
ميترا رنجبر، علي أكبر رضايي، سيد حميد هاشمي، سعيد مهدي بور

الخلاصة: راجع الباحثون المظاهر والنتائج السريرية لعشرين حالة من داء البروسيلات العصبي من بين 1375 مريضاً 
الثالثية في مدينة همدان بجمهورية  بداء البروسيلات تمَّ قبولهم في جناح الأمراض المعدية في مستشفى يقدم الرعاية 
12 حالة تعاني من التهاب السحايا )الحاد ودون الحاد(، و4  إيران الإسلامية. ومن بين الحالات العشرين كان هناك 
اعتلال  من  تعاني  واحدة  وحالة  النخاع،  اعتلال  من  تعانيان  وحالتان  والدماغ،  السحايا  التهاب  من  تعاني  حالات 
الجذور المتعدد، وحالة واحدة تعاني من مضاعفات سحائية وعائية تجلَّت بشكل سكتة. وكانت أكثر الأعراض انتشاراً 
هي الصداع )75%(، والقيء والحمى )50%(، وفقدان الوعي )35%(. وقد توفي مريض واحد من بين العشرين مريضاً 
بداء البروسيلات العصبي، بينما شفي الآخرون؛ حيث شفي 14 مريضاً شفاء تاماً، بينما بقيت بعض العيوب في الجهاز 
العصبي لدى خمسة مرضى. وتدل نتائج البحث على أن من الضروري في المناطق المتوطنة التأكد من استبعاد هذا المرض 

لدى جميع المرضى التي تظهر عليهم أعراض عصبية غير مفسرة.
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ABSTRACT We reviewed the clinical manifestations and outcome of 20 cases of neurobrocellosis out of 
1375 patients with brucellosis admitted to the infectious diseases ward of a tertiary hospital in Hamedan, 
Islamic Republic of Iran. Of the 20 cases, 12 had meningitis (acute and subacute), 4 had meningo
encephalitis, 2 had myelopathy, 1 had polyradiculopathy and 1 had meningovascular complications 
manifested by stroke. The most prevalent symptoms were headache (75%), vomiting and fever (50%) and 
unconsciousness (35%). Among 20 neurobrucellosis patients, 1 died and the other 19 recovered; 14 fully 
recovered and 5 patients had residual neurological deficits. In endemic areas, the disease should be ruled 
out in all patients who develop unexplained neurological symptoms.

Neurobrucellose : enquête sur une maladie rare chez 20 patients iraniens adressés à un hôpital 
de soins tertiaires
RÉSUMÉ Nous avons étudié les manifestations et l’issue clinique de 20 cas de neurobrocellose parmi 
1 375 patients atteints de cette maladie admis au service des maladies infectieuses d’un hôpital de soins 
tertiaires de Hamedan (République islamique d’Iran). Sur ces 20 cas, 12 présentaient une méningite 
(aiguë et subaiguë), 4 une méningoencéphalite, 2 une myélopathie, 1 une polyradiculopathie et 1 des 
complications méningovasculaires qui s’étaient manifestées par un accident vasculairecérébral. Les 
symptômes les plus répandus étaient des céphalées (75 %), des vomissements et de la fièvre (50 %) et 
une perte de connaissance (35 %). Parmi les 20 patients atteints de neurobrucellose, 1 est décédé et les 
19 autres se sont rétablis, dont 14 complètement et 5 qui ont conservé des déficits neurologiques résiduels. 
Dans les régions endémiques, il convient d’écarter cette maladie chez tous les patients présentant des 
symptômes neurologiques inexpliqués.
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Introduction 

Brucellosis is a common zoonosis endemic 
in many parts of the world [1]. Brucella 
melitensis remains an important human 
pathogen in endemic regions, most notably 
the Mediterranean basin, Arabian peninsula 
and Indian subcontinent [2,3]. There are 
frequent reports of brucellosis from coun-
tries such as Kuwait, Saudi Arabia and other 
countries of the Eastern Mediterranean Re-
gion, where animals are raised in large num-
bers [4,5]. Brucellosis is an endemic disease 
in the Islamic Republic of Iran [6]. In 2004 
the incidence of brucellosis was 38 per 
100 000 population. The city of Hamedan 
in the west of the country has always been 
considered to have a high incidence of bru-
cellosis (121 per 100 000 population). It has 
many villages with large numbers of goat 
and sheep farmers and ranchers who ingest 
unpasteurized dairy products.

Neurobrucellosis is a rare, severe form 
of systemic infection that has a broad range 
of clinical syndromes [7–9]. In 4%–13% of 
patients with brucellosis, the central nerv-
ous system is involved. [5,10,11]. The most 
frequent presentations of neurobrucellosis 
include meningitis, meningoencephalitis, 
polyradiculoneuritis and also cranial nerve 
palsies.

Considering the high prevalence of bru-
cellosis in the Islamic Republic of Iran, 
especially in Hamedan province, and the 
debilitating consequences of neurobrucel-
losis, we decided to study this aspect of 
brucellosis to achieve a better understand-
ing of the characteristics and clinical mani-
festations of this rare, but life-threatening 
complication. 

Methods

In the review of 1375 hospital records of 
patients admitted with brucellosis to the in-

fectious diseases ward of a tertiary hospital, 
Hamedan Sina hospital, from 2001 to 2005, 
20 patients (1.45%) with documented neu-
robrucellosis were isolated. The diagnostic 
criteria of neurobrucellosis in these patients 
were: signs and symptoms of nervous sys-
tem involvement (headache, nausea, vomit-
ing, lethargy, stupor, coma, hemiplegia, 
hemiparesia, paraparesia, cerebral nerve 
palsy, ataxia, behavioural disorder, aphasia, 
etc.); Brucella agglutination antibody titre > 
1:160; pleocytosis [white blood cell (WBC) 
count in cerebrospinal fluid (CSF) > 10/m3]; 
and clinical improvement with appropriate 
therapy. Complete records of all the above 
were required for the diagnosis to be made. 
A positive blood or CSF culture for Brucel-
la species or a CSF Brucella agglutination 
antibody titre > 1:80 was corroborative, but 
not required for the diagnosis. Although this 
was a retrospective study, all the above data 
were recorded in detail in the archives as 
standard procedure in our hospital in such 
cases.

Patient information was gathered, in-
cluding: clinical presentation; neurological 
signs; CSF and blood Brucella antibody 
agglutination titres; cell count, protein level 
and glucose level in CSF; blood and CSF 
culture results; dominant clinical manifesta-
tions; treatment; and outcome. According to 
the approach of this hospital, the Brucella 
antibody agglutination test was performed 
with the use of kits supplied by the Pasteur 
Institute of Iran. A serum agglutination titre 
of > 1:160 and a CSF agglutination titre of 
> 1:80 were considered as indicative of the 
diagnosis. Blood and CSF were cultured on 
Castaneda biphasic media. Culture bottles 
were held for up to 6 weeks. Antimicro-
bial therapy consisted of a combination of 
3 to 4 agents used for treatment of brucel-
losis. The therapeutic regimens included 
doxycycline, rifampicin and trimethoprim–
sulfamethoxazole or doxycycline, strepto-
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mycin, trimethoprim–sulfamethoxazole and 
ceftriaxone. 

The data were analysed using the statis-
tical software SPSS, version 9.

Results

Of 20 patients with neurobrucellosis, 12 
(60%) were male. As shown in Table 1, the 
patients were distributed equally between 
different age groups, except the 41–60 year 
age group which contained fewer patients. 
Among these patients 3 (15%) were single 
and the rest were married. Most of the pa-
tients were farmers (40%) or housekeepers 
(35%) (Table 1). Eleven patients (55%) 
lived in rural areas while the rest were liv-
ing in cities. Of all patients with neurobru-
cellosis, 6 (30%) had a previous history of 
brucellosis. 

Table 1 shows the frequency of signs and 
symptoms of the patients at presentation to 
the hospital. The most frequent symptoms 
were headache (75%), vomiting and fever 
(50%) and stupor (35%). The patients were 
classified based on the dominant clinical 
manifestation. Initial clinical manifestations 
consisted of acute and subacute meningitis 
in 12 patients, meningo encephalitis in 4, 
and transverse myelitis, lumbar epidural 
abscess with radicular nerve compression, 
polyradiculopathy, and intracerebral haem-
orrhage each in 1. 

All patients underwent lumbar punc-
ture. The mean count of WBC in CSF was 
130.2/mm3 (range: 10–580/mm3). The mean 
glucose level was 44.9 (standard deviation 
39.37) mg/dL and the highest protein level 
was 440 mg/dL. The CSF Brucella antibody 
agglutination test was performed for 17 pa-
tients, and the titre was elevated in 6. Blood 
culture was performed for 16 patients and 
was positive for Brucella species in only 
1 patient. The blood Brucella antibody ag-
glutination titre was positive in all patients. 

The culture results for all 16 patients who 
had CSF cultures were negative. 

Of the 20 patients, 1 died and the other 
19 recovered; 14 fully recovered and 5 had 
a residual neurological deficit. One patient 
with residual neurological deficit developed 
psychosis (schizophrenia) despite receiving 
antimicrobial therapy, 1 had hemiparesis, 1 
had depression, 1 had dementia and 1 had 
permanent hearing loss. The outcome was 

Table 1 Characteristics of 20 neurobrucellosis 
patients presenting to Hamedan Sina 
hospital

Variable No. %
Sex
 Male 12 60
 Female 8 40

Age group (years)
 < 21 6 30
 21–40 6 30
 41–60 2 10
 > 60 6 30

Occupation
 Farmer 8 40
 Housekeeper 7 35
 Employee 2 10
 Unemployed 2 10
 Student 1 5

Clinical manifestations
 Headache 15 75
 Vomiting 10 50
 Fever 10 50
 Stupor 7 35
 Blurred vision 5 25
 Neck stiffness 4 20
 Back pain 4 20
 Papilloedema 3 15
 Aphasia 3 15
 Seizure 3 15
 Ataxia 3 15
 Hemiparesis 3 15
 Flaccid paralysis 2 10
 Hearing loss 1 5
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more favourable for those patients who 
were treated early in their illness. 

Discussion

Neurobrucellosis is a rare manifestation 
of brucellosis; it is reported that about 
4%–13% of patients with brucellosis will 
develop neurobrucellosis [5,10,11]. In our 
centre, the frequency of neurobrucellosis 
was lower (1.45%) than in previous epide-
miological studies. This might be because 
our centre is a referral centre and we do not 
have an active screening system to find new 
cases in the population. Some patients might 
be referred to neurological clinics and some 
are not registered if they are not admitted 
to hospital. In any case, the true frequency 
of neurobrucellosis is difficult to establish 
because many patients are not diagnosed 
and uncomplicated cases are not admitted 
to hospital. As in any hospital-based ret-
rospective review of medical records, we 
cannot generalize the findings to the entire 
population.

In our study the frequency of disease 
was higher in males, a finding that is com-
patible with a similar study in the Islamic 
Republic of Iran [12]. Other investigators 
have reported a male:female ratio of 2:1. In 
Saudi Arabia the female:male ratio was 2:1 
[9]. There was no age preference detected 
for this disease. Most of the patients were 
married, lived in rural areas and worked as 
farmers. This is expected as brucellosis is an 
occupational disease in shepherds, abattoir 
workers, veterinarians, dairy-industry pro-
fessionals and personnel in microbiology 
laboratories. 

Meningoencephalitis can be seen in the 
acute form and it may also present in chronic 
form when the peripheral or central nervous 
system is involved, with epidural granu-
loma, demyelination of the brain or spinal 
nerve roots and long tract degeneration. 

Meningitis has been reported to be the 
most frequent presentation, occurring in 
about 50% of the cases [13]. In our study, 
16 cases (80%) had evidence of menin-
geal infection, as indicated by pleocytosis, 
elevated protein level in the CSF and usu-
ally hypoglycorrhachia. Meningitis and 
meningo encephalitis were found in 20 
(60%) and 4 (20%) the cases respectively. 
Rasoolinejad in a study of 22 Iranian pa-
tients with neurobrucellosis found that 10 
patients had meningoencephalitis, 7 had 
meningitis, 3 had polyradiculopathy and 
1 presented with spinal epidural abscess 
and 1 had brain abscess [12]. In a study 
in Saudi Arabia among 18 patients with 
neurobrucellosis, 11 (61.1%) patients had 
meningitis [9]. Koussa et al. found that the 
most common initial clinical manifestations 
in 15 cases of neurobrucellosis in France 
were meningoencephalitis and acute or 
subacute meningitis in 5 (33.3%) and 4 
(26.7%) patients respectively [14]. In a 
study in Turkey of 73 patients with bru-
cellosis, 13 patients had neurobrucellosis 
(17.8%), 10 had chronic meningitis and 3 
had acute meningitis [15]. Bellissma et al. 
reported that of 6 cases of neurobrucellosis 
in Italy, 2 had meningoencephalitis, 1 had 
meningitis with brain abscess and 3 had 
encephalomyelitis [16]. 

In our study 2 (10%) patients had mye-
lopathy with pure upper motor neurone syn-
drome. The peripheral nerve lesions which 
led to radiculopathy or polyradiculopathy 
were seen in 1 (5%) patient. In Saudi Ara-
bia, of 18 patients with neurobrucellosis, 
1 presented with polyradiculopathy [9]. In 
another study in France, of 15 patients with 
neurobrucellosis 2 had polyradiculoneuritis 
[14]. Goktepe reported a case of neuro-
brucellosis resembling Guillain–Barré syn-
drome [17]. 

Intracerebral and subarachnoid haemor-
rhage due to a mycotic aneurysm occurred 
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in 1 patient. In the study in Saudi Arabia 
4 patients had meningovascular complica-
tions manifested by stroke or intracerebral 
haemorrhage [9], a figure that is higher than 
our results. Tuncer Ertem reported a case 
of subdural haemorrhage in a 49-year-old 
female who had neurobrucellosis [18]. 

Most patients responded favourably to 
treatment. The most commonly used an-
tibiotics were rifampin, doxycycline and 
trimethoprim–sulfamethoxazole, in various 
combinations for at least 3 months. Some 
patients received streptomycin or ceftri-
axone. A regimen consisting of 3 or all 4 
of these antimicrobial agents is generally 
effective for neurobrucellosis, although the 
addition of steroids has not proven to be 
consistently beneficial [9]. Corticosteroids 
seem to protect the tissues from the ef-
fects of bacterial toxins and reduce the 
incidence of long-term complications [19]. 
The outcome was more favourable for those 
patients who were treated earlier in the 
course of the condition. Those who present 
with prolonged symptoms that last several 
months may respond more slowly to ther-
apy and have neurological sequelae. Hence 
it is important to consider the possibility of 

neurobrucellosis in an endemic region and 
to treat it aggressively.

In our study 5 (25%) cases had perma-
nent sequelae, 1 of whom (5%) died. In 
McLean et al.’s study of 18 patients, 5 had 
residual neurological deficits and 4 of them 
developed permanent hearing loss [9]. In 
our study 1 patient had permanent hear-
ing loss. In a Nordic study a 20-year-old 
Turkish immigrant with spastic paraplegia 
and hearing loss had neurobrucellosis [20]. 
Bodur et al. reported 1 case of hearing loss 
among 13 patients with neurobrucellosis 
[15].

Neurobrucellosis is an uncommon, se-
rious complication of brucellosis. How-
ever, in endemic areas such as Hamedan 
province, the disease should be ruled out 
in all patients who develop unexplained 
neurological symptoms. The clinical signs 
and symptoms of brucellosis are misleading 
and many cases are diagnosed as pyrexia 
of unknown origin [21,22]. Physicians and 
health workers in endemic areas need to be 
alert to the possibility of the disease and 
have access to suitable laboratory facilities 
for diagnosis.
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