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Background:- Neurobrucellosis is an endemic zoonotic infection in 

Saudi Arabia and many parts of the Middle East. The diagnosis of 

neurobrucellosis poses a challenge to the treating physicians due to the 

significant variability of its presentation. Different laboratory 

investigations and treatment regimens have been implemented to 

diagnose and manage the disease. Since neurobrucellosis is both 

curable and potentially preventable, the degree of suspicion for 

neurobrucellosis should be high especially in endemic areas. The aim 

of our study is to show the different clinical presentations, laboratory 

findings,complications and different outcomes of neurobrucellosis in 

our society. 
Method:-A retrospective analysis of the medical charts of 22 

neurobrucellosis patients at King Abdulaziz Medical City (KAMC) in 

Riyadh during the period between 1995-2010 was carried out. 

Results:- Fever was the dominant symptom seen in sixteen (73%) 

patients, followed by anorexia and vomiting reported by eleven (50%) 

patients each. A history of raw milk ingestion (50%) was commonly 

seen. Cognitive impairment was the most common finding upon 

physical examination in 32% of the patients. Mostbut not all of the 

patients had elevated brucella titer in both CSF and blood while a few 

patients had positive blood and/or CSF cultures. One patient died 

acutely secondary to subarachnoid hemorrhage. The most common 

long-term complications seen were residual weakness and hearing loss 
in 23% and 9% respectively. 

Conclusion:- Neurobrucellosis must be kept in mind when evaluating 

patients with non-specific neurological complaints especially in 

endemic areas. Early initiation and compliancewith anti-brucella 

treatment decrease the risk of developing complications. 

   
                  Copy Right, IJAR, 2016,. All rights reserved.

…………………………………………………………………………………………………….... 

Introduction:- 
Brucellosis is a chronic granulomatous disease that has been successful in evading eradication by natural and 

medical means for thousands of years[1]. Brucellosis is caused by the different species of genus Brucella which are 

aerobic gram-negative intracellular coccobacilli[2]. Many species of brucella have been isolated. However, four 

species are well known to cause disease in human beings including B.melitensis, B.suis, B.canis and B.abortus.  
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Brucellosistransmits to humans by direct inoculation through wound and abrasions, conjunctival contamination or 

inhalation of brucella-contaminated aerosols[3].However, the most common route of transmission is by the 

consumption of infected unpasteurized milk and milk products such as raw milk, cheese, and ice cream[4]. 

 

Brucella can virtually involve any system in the body including the central nervous system (CNS).The involvement 

of the CNShas been seen in 4-7% of the brucellosis patients reported in most of the studies [5-10]. Recently, a study 
has been conducted which provided the evidence that B.abortus and its lipoprotein activatesthe innate immunity of 

the CNS, eliciting an inflammatory response that leads to apoptosis of astrocytes (basic supporting cells of CNS) or 

astrogliosis. Hence, it is thought that the Brucella lipoprotein is the main virulence factor in the pathogenesis of 

neurobrucellosis.  

 

Neurobrucellosis has a wide spectrum of signs and symptoms which can be categorized into central and peripheral 

forms[10].  The CNS involvement tends to be acute in nature and can be manifested as headache, meningitis, 

encephalitis, meningioencephalitis, myelitis as well as cerebellar dysfunction[10-12]. Peripheral neuropathy 

secondary to brucellosis could present with back pain, areflexia, paraplegia, paraparesis, or proximal nerve 

radiculopathy[10-11]. Other presentations of neurobrucellosis such as mycotic aneurysm, ischemic stroke and 

subarachnoid hemorrhage are not uncommon[11,12]. Other complications such as Guillian Barre syndrome[13], 

solitary posterior fossa abscess[14], diabetes insipidus[15]and central venous thrombosis[16]have been reported. 
Sincethe spectrum of the neurobrucellosis presentation is wide,it is not uncommon for it to be mixed with other 

neurological, neurosurgical or even psychiatric illnesses.  

 

Establishing the diagnosis of brucella is challenging. The most definitive laboratory test is the isolation of bacterium 

from blood or tissue samples. However, cultures are positive in only 15-70% of the patients[17]. Other laboratory 

investigations include serum agglutination test and enzyme linked immunosorbent assays (ELISA) which are less 

specific but more sensitive than cultures[18]. One relatively new test that is more specific and sensitive is the 

polymerase chain reaction (PCR) of brucellaproteins [19-22]. 

 

The burden of brucellosis is significant worldwide with more than 500,000 casesannually and a prevalence of more 

than 10 cases per 100,000 population in some areas. This marks it as the most common zoonotic infection[23]. It is 
believed that brucellosis is hugely under diagnosed and under treated. Brucella is endemic in Saudi Arabia and 

countries boarding the Mediterranean Sea and other countries in the Middle East[24]. This is mostly secondary to 

the common practice of raw milk ingestion in these countries. The neurological involvement is an ominous sign 

resulting in increased morbidity and mortality of the disease. Although it is important to diagnose neurobrucellosis 

early to start prompt treatment and to limit complications, the diagnosis is delayed due to the nonspecific signs and 

symptoms resulting in increased risk of permanent neurological damage. The aim of our study is to show the broad 

clinical presentations, laboratory findings, complications and different outcomes of neurobrucellosis in our society.  

 

Methodology:- 
In a retrospective chart review study, we examined 517 patients confirmed to have brucellosis who presented to 

King Abdulaziz Medical City in Riyadh, Saudi Arabia, between the periods of 1995 to 2010. Out of those, 22 

patients were found to have neurobrucellosis and were included in our study.  

 

Neurobrucellosis was diagnosed using the following inclusion criteria: 

1. A clinicalpicture suggestive ofneurobrucellosis such as headache, meningitis, encephalitis, 

meningioencephalitis, myelitis, cerebellar dysfunction, back pain, areflexia, paraplegia, paraparesis, proximal 

nerve radiculopathy as well as the systemic manifestations. 

2. 2- Typical CSF changes such as pleocytosis (normal CSF cell count is 0-5 cells/mm3), elevated CSF protein 
levels (normal level is 0.15-0.45 g/dl) and low CSF glucose levels (normal range is 60-85 mg/dl). 

3. 3- Positive blood or CSF cultures for any of the brucella species. 

4. 4- Positive serological tests (PCR, agglutination test titer more than or equal 1:160 in blood or 1:10 in CSF). 

 

The presence of the first two points along with the third or fourth point is sufficient enough to include the patient in 

our study. All the patients fulfilled the required criteria except two, both of whom had CNS symptoms consistent 

with neurobrucellosis with positive blood serology and culture for brucella but refused to undergo lumbar puncture. 

However, when treated with anti-brucella medications, they recovered completely. The lack of other explanation for 
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their symptoms and the rapid response to anti-brucella medications encouraged us to presumptively consider them as 

neurobrucellosis and include them in our study. 

 

Results:- 
Out of the 517 patients presented to King Abdulaziz Medical City with neurobrucellosis between 1995-2010, 

twenty-two (4.25%) patients were found to have neurobrucellosis.Of those, eleven (50%) patients were males and 

eleven(50%) patients were females with an average age of 42.5 (range: 11-93 years). Sixteen patients (72.7%) 

presented mainly with neurologiccomplaints while another eight patients (36.4%) presented with a combination of 

neurologic and systemic complaints. Fourteen patients (63.7%) presented with systemic complaints with mild 

neurologic symptoms whiletwo patients (9.1%) had peripheral nervous system (PNS) related complaints. 

 

The most common symptom seen in our cohort was fever in sixteen (73%) patients, followed by anorexia and 

vomiting reported by eleven (50%) patients each. Headache was reported by ten (45%) patients while easy 
fatigability and change in the level of consciousness were each reported in nine (41%) patients. 

 

Table 1 demonstrates the presence of symptoms and their frequency in the neurobrucellosis patients in our study. 

 

Table1: Summery of the symptoms seen in our patients 

Symptoms Frequency (%) 

- Fever 16 (73%) 

- Anorexia  

- Vomiting 
11 (50%) 

- Headache 10 (45%) 

- Change in the level of consciousness 

- Easy Fatigability  
9 (41%) 

- Weakness 8 (36%) 

- Chills 

- Low back pain  
6 (27%) 

- Arthralgia 

- Unsteady gait 

- Weight loss  

5 (23%) 

- Neck rigidity  4 (18%) 

- Diarrhea  

- Hearing impairment 

- Night sweating  

3 (14%) 

- Aphasia 

- Cough  

- Dizziness  

- Visual disturbance 

2 (9%) 

- Abdominal pain 

- Behavioral changes 

- Photophobia 

- Seizure 

- Sensory changes 

- Urinary retention 

1 (5%) 

 

Only four (18%) patients were having one or more chronic diseases such as hypertension, diabetes mellitus (DM), or 

asthma, while the remaining eighteen patients(82%) were apparently healthy. Five (23%) patients had a history of a 

family member previously affected with brucellosis. Eleven (50%) patients had a history of raw milk ingestion while 
nine (41%) had a history of direct contact with animals namely camels. 

 

On physical examination, eight (36%) patients were febrile, thirteen (59%) patients were tachycardiac and eight 

(36%) patients were tachypnic. Cognitive impairment was the most common neurologic finding, seen in seven 

(32%) patients. Other signs included neck stiffness in six (27%) patients and focal neurological deficit in five (23%) 

patients. 
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Table 2 summarizes the signs seen in neurobrucellosis patients and their frequencies. 

 

Table 2: The findings on physical examination of 22 neurobrucellosis patients. 

Physical Findings Frequency (%) 

- Cognitive impairment 7 (32%) 

- Neck stiffness 6 (27%) 

- Focal motor deficit 5 (23%) 

- Abnormal extraoccular movement 

- Cerebellar Signs, Dysarthria 

- Memory Impairment 

4 (18%) 

- Arthritis 

- Lung crepitation  
3 (14%) 

- Decreased visual acuity 

- Kerning’s sign 
2 (9%) 

- Aphasia, apraxia 

- Dysphagia 

- Hearing loss 

- Heart murmur 

- Hepatospleenomegaly 

- Papilledema 

- Nystagmus 

1 (5%) 

 

Laboratory workup showed that only two (9%) patients had leukocytosis, three (14%) had thrombocytopenia, seven 

(32%) patients had hyponatremia and 14 (64%) patients hadelevated liver enzymes. All patients except one (95%) 

had elevated brucella titer in serum. Lumbar puncture was done for all patients except two patients who refused it. 

Out of the 20 patients whom underwent lumbar puncture, seventeen (85%) had pleocytosis with lymphocytic 

predominance, nineteen (95%) patients had elevated CSF protein levels and 13 (65%) had low CSF glucose levels. 
Fifteen CSF samples were sent for serology and out of them, fourteen (93%) had high titer for brucella species. 

 

Table 3 shows the serology pattern in blood and CSF of our patients. 

 

Table 3: Serological pattern in blood and CSF of 22 patients with neurobrucellosis. 

Brucella Titer in Serum  Frequency (%) 

Negative 1 (5%) 

1:160 2 (9%) 

1:320 3 (14%) 

1:640 6 (27%) 

1:1280 3 (14%) 

1:2560 2 (9%) 

1:5120 2 (9%) 

1:10240 2 (9%) 

≥1:20480 1 (5%) 

Brucella Titer in CSF Frequency (%) 

Negative 1 (5%) 

1:10 2 (10%) 

1:20 1 (5%) 

1:40 2 (10%) 

1:80 2 (10%) 

1:160 2 (10%) 

1:320 2 (10%) 

≥1:640 3 (15%) 
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Microbiologically, five patients (23%) had positive blood cultures for brucella species while only four (18%) 

patients had positive CSF cultures. Nine patients had brain CT and/or MRI and out of them, eight (89%) patients had 

abnormal radiological findings. 

 

Residual weakness was the most common short-term complication observed in five (23%) of our patients followed 

by hearing impairment and seizure seen in twopatients (9%) each.  
 

Table 4 shows the complications observed in our patients. 

 

Table 4:- Complications seen in neurobrucellosis patients. 

Complication  Frequency (%) 

Residual weakness 5 (23%) 

Hearing impairment 2 (9%) 

Seizure 2 (9%) 

Ataxia 1 (5%) 

Dementia 1 (5%) 

Diplopia  1 (5%) 

Dysarthria 1 (5%) 

Persistent Headache 1 (5%) 

 

The average hospital stay for our patients was 23 days (range: 4-120 days). One (5%) patient died two months after 

the initiation of treatment secondary to subarachnoid hemorrhage. The rest, 21 (95%) patients, recovered with 17 

(77%) patients being fully independent, three (14%) patients were partially dependent and 2 (9%) were fully 

dependent. Six (27%) patients were readmitted againwith a relapse of their disease. Furthermore, 3 of these patients 

were readmitted for a third time with the same diagnosis. 

 

Discussion:- 
In this study, we reported a cohort of 22 patients who presented to our hospital with features of neurobrucellosis and 

described their clinical presentation, serological patterns and short-term complications. We reported that 
neurobrucellosis was a serious complication in a significant percentage (4.3%) of patients with brucellosis. This is 

consistent with the findings of other studies in the Middle East that concluded that neurobrucellosis affects 4-7% of 

patients with brucellosis[5-10]. 

 

In addition, we examined the clinical presentation of those patients with neurobrucellosis to evaluate for any 

recognized pattern. Non-specific symptoms such as fever, anorexia, vomiting, change in the level of consciousness 

and easy fatigability were the most commonly seen features. These findings are consistent with clinical observations 

and previous studies. This emphasizesthe importance of considering this diagnosis when evaluating patients with 

risk factors who present with these symptoms[25,26,27].  

 

Chronic health conditions may play arole in altering the natural history of neurobrucellosis by influencingthe 

immune system [28]. However, most of our patients were healthy and only four (18%) of themreported one or more 
comorbidities. This issimilar to the prevalence of common chronic health conditions in our population, which does 

not support any role of these diseases in increasing the risk of developing neurobrucellosis. However, the small 

sample size of our cohort limits our ability to draw any firm conclusions.  

 

Consumption of raw milk products is considered the most significant risk factor for contracting brucellosis. 

Although expected to be high, only eleven patients (50%) had a history of raw milk ingestion while nine (41%) 

patients had a history of direct contact with animals. These low percentagesof reported animal exposure may have 

been confounded by reporting and recall biases. This also highlights the fact that a negative exposure to raw milk or 

dairy products does not eliminate the possibility of neurobrucellosis as the underlying diagnosis. 

 

Nonspecific laboratory findings,that may indicate end organ involvement, are commonly seen in neurobrucellosis 
patients. In our study, we reported seven patients (32%) with significant neutropenia which is a known complication 

of neurobrucellosis[29,30]. Liver involvement is also a relatively common finding in patients with 
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neurobrucellosis[23]. It seems that this is multifactorial in origin and could be developed after brucellosis infection 

or caused by anti-brucella medications injury[31,32]. 

 

Laboratory confirmation of neurobrucellosis is challenging because of the prolonged culture time. Blood and CSF 

cultures remain the gold standarddiagnostic tests to confirm neurobrucellosis infections despite their poor sensitivity 

[10,27,33]. For this reason, serological methods are more commonly used to diagnose neurobrucellosis. In our study, 
95% of the patients had elevated brucella titers in their serum. 

 

Neurobrucellosis is not a benign disease and even if treated early, those patients can develop serious complications. 

In this study, fivepatients (23%) had residual weakness while two patients (9%) ended with permanent hearing loss. 

These are two well-known complications of neurobrucellosis[34,35]. A similar study on 18 patients with 

neurobrucellosis reported similar frequencies of long term complications where 5 (28%) patients had residual 

neurological deficits and 4 (22%) developed permanent hearing loss[36].This highlightsthe importance of early 

detection and treatment of the disease as well as the importance of the long term follow up to evaluate the 

development of complications.  

 

Our patients received different antibiotic combinations with different durations of therapy (5-44 weeks). Details of 

antimicrobial regimens received by our cohort can be found in the previously reported study[37]. The mortality rate 
of neurobrucellosis in our hospital is about 5%, which is similar to the rates reported byprevious studies[38,39]. 

 

In conclusion, it is clear that neurobrucellosis has nonspecific presenting signs and symptoms and it poses a 

challenge for establishing the diagnosis. The disease should be considered in the deferential diagnosis of patients 

with nonspecific neurological presentations especially in endemic areas. Compliance with medications presents a 

great challenge due to the long duration of treatment with multiple agents. It is thus crucial to educate all patients 

about the disease and its potential complications.  
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