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Abstract
Tuberculous meningitis (TBM) has been one of the major ex-
trapulmonary manifestation with high morbidity and mortali-
ty. This paper aims to study the clinical features, prognostic 
factors and clinical outcome of TBM in a local tertiary hospi-
tal. This was an observational study on TBM in patients who 
were diagnosed in a local tertiary hospital. The patients’ de-
mographic data, medical history, clinical presentation at ad-
mission, radiological and microbiological data was reviewed 
along with the clinical course, treatment and outcome. Sixty 
one patients were recruited with 37 (60.7%) males and 24 
(39.3%) females, with the mean age of 47.4 (SD 18.165). 
The main presenting features were fever (55.7%), head-
ache (78.7%) and altered conscious level (78.7%). The most 
common imaging finding was hydrocephalus (43.3% in CT 
brain and 26.2% in MRI brain), followed by leptomeningeal 
enhancement (20% in CT brain and 42.9% in MRI brain) 
and infarct (21.7% in CT brain, 35.7% in MRI brain). The 
median total antitubercular therapy which patients received 
was 336 (IQR 332) days. There were 86.9% patients who 
survived the hospital admission, while 70.5% survived the 6 
months follow-up period. Factors associated with poor prog-
nosis were intubation on presentation, surgical intervention 
(either ventricular-peritoneal shunting or external ventricular 
drain), elevated CSF protein and presence of tuberculoma 
in cerebral imaging. This study highlights the importance of 
recognizing the clinical features and prognostic factors in 
TBM. A high index of clinical suspicion should always be 
maintained and supported by cerebrospinal fluid analysis 
and radiological features.
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Introduction 
In 2013, it was reported that almost 9 million people had 

Tuberculosis (TB) globally [1]. The largest number of new 
TB cases was seen in South East Asia and Western Pacific 
Regions, accounting 56% of new cases globally. According 
to WHO report, there were estimated 1,072,931 deaths due 
to TB (excluding HIV) and 361,774 estimated deaths due to 
TB/HIV co-infection [1] globally from year 1999 to 2013. 
More than 95% of TB deaths occurred in low and middle 
income countries, with South East Asia and Africa Regions 
topped the chart.

Amongst the reasons for the increment are the burden 
of HIV, influx of immigrants with the disease and the oc-
currence of non-communicable diseases such as diabetes 
mellitus, chronic lung disease and malignancy. Tubercu-
lous meningitis remains one of the major extrapulmonary 
involvements that carry a high morbidity and mortality. 
Delay in the diagnosis and the initiation of treatment are the 
main contributing factors to the morbidity and mortality.

Patients typically present with fever, headache, irritabil-
ity, neck stiffness, and vomiting; though often has non-spe-
cific presentations especially in the early stages [2]. The di-
agnosis TBM is also supported by cerebrospinal fluid analy-
sis and radiological brain imaging. However, the yield from 
bacteriological and radiological studies can be low in some 
cases, thus making the diagnosis of TBM more challenging. 
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The prognosis of TBM largely depends on comorbidities, 
neurological status at the time of presentation, and treat-
ment initiation.

Many studies have looked at the clinical presentation 
[2-5] and factors associated with the outcome [5-9] of 
TBM. But limited literature of TBM in South East Asia 
particularly addressing the burden, features and clinical 
predictors of the disease. This paper aims to study the 
clinical features, prognostic factors and clinical outcome 
of TBM in a local tertiary hospital.

Methods
This was an observational study on Tuberculous 

Meningitis (TBM) in patients who were diagnosed in a 
local tertiary hospital, University Kebangsaan Malaysia 
Medical Center (UKMMC) from 1st January 2003 to 28th 
February 2015. The study was approved by the UKMMC 
Ethics & Research Committee (Ethic Code FF-2014-336). 
Patients more than 18-years-old with the diagnosis of 
TBM were included in the study and we excluded those 
patients with neurodegenerative disorders and diagnosis 
of other nervous system infections.

The patients demographic data, medical history, clinical 
presentation at admission, radiological and microbiological 
data was reviewed along with the clinical course, treatment 
and outcome. Case definition for tuberculous meningitis 
included definite, probable and possible, which was based 
on the Lancet consensus scoring system [2]. The diagnosis 
of probable or possible tuberculous meningitis was deter-
mined by a diagnostic scoring system which included the 

symptoms and signs of meningitis, cerebrospinal fluid 
(CSF) analysis, cerebral imaging criteria and evidence of tu-
berculosis other than CNS, which was tabulated in table 1.

The diagnosis of definite tuberculous meningitis in-
cludes the clinical criteria and a positive acid-fast bacilli or 
Mycobacterium tuberculosis in CSF or positive Mycobacte-
rium nucleic acid amplification test or histological examina-
tion. Probable tuberculous meningitis was made from the 
clinical entry criteria plus a total diagnostic score of twelve 
points (if cerebral imaging was available), and ten points 
(if cerebral imaging was not available). At least two points 
should either come from CSF or cerebral imaging criteria. 
Possible tuberculous meningitis included clinical criteria, 
plus a total diagnostic score of six to nine points (when ce-
rebral imaging is not available) or six to eleven points (when 
cerebral imaging is available). Possible tuberculosis cannot 
be diagnosed or excluded without doing a lumbar puncture 
or cerebral imaging.

The neurological status of patients were also classified 
according to the British Medical Research Council (BMRC) 
staging system, which grades TBM as follows: grade I, pa-
tient with non-specific symptoms and signs, no clouding of 
consciousness, and no neurologic deficits; grade II, patient 
with lethargy or behavioral changes, meningeal irritation, 
or minor neurologic deficits such as cranial nerve palsies; 
and grade III, patient with stupor or coma, abnormal move-
ments, seizures or severe neurologic deficits such as paresis.

The magnetic resonance imaging (MRI) of the brain 
was performed with 3.0 - Tesla Signa HDX MR system 
and computed tomogram (CT) of the brain was performed 

Table 1: The lancet concensus scoring system [2].

Diagnostic score
Clinical criteria (maximum = 6)
Symptoms of fever more than 5 days 4
Systemic symptoms suggestive of tuberculosis: weight loss or night sweats, or persistent cough for 
more than 2 weeks

2

Focal neurological deficit 1
Cranial nerve palsy 1
Altered consciousness 1
CSF criteria (maximum = 4)
Clear appearance 1
Cells (10-500 per microliter) 1
Lymphocytic predominance (> 50%) 1
Protein concentration (> 1 g/L) 1
CSF to plasma glucose ratio of < 50% or an absolute CSF glucose concentration < 2.2 mmol/L 1
Cerebral imaging criteria (maximum = 6)
Hydrocephalus 1
Basal meningeal enhancement 2
Tuberculoma 2
Infarct 1
Pre-contrast basal hyperdensity 2
Evidence of tuberculosis elsewhere (maximum = 4)
Chest radiograph: signs if tuberculosis = 2; military tuberculosis = 4 2/4
CT/MRI/ultrasound evidence for tuberculosis (outside CNS) 2
AFB identified or Mycobacterium tuberculosis cultured from another source - such as sputum, lymph 
node, gastric washing, urine, blood culture

2

CT = Computed Tomogram, MRI = Magnetic Resonance Imaging, CNS = Central Nervous System, CSF = Cerebrospinal Fluid, 
AFB = Acid-Fast Bacilli.
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help, but able to walk without assistance, 4: moderately 
severe disability, unable to walk without assistance and 
unable to attend to own bodily needs without assistance, 
5: Severe disability; bedridden, incontinent, and requires 
constant nursing care and attention.

Statistical Analysis
Non normally distributed parameters were analyzed 

with non parametric tests (Mann-Whitney test) for 
quantitative variables. Kruskal-Wallis H test were used 
to determine if there were statistically significant differ-
ences between three groups of an independent variable 
on a continuous or ordinal dependent variable. Quali-
tative data were evaluated using chi-square test, and p 
value < 0.05 was taken as statistically significant. The out-
come of patients was investigated by Kaplan-Meier esti-
mates, and univariate cox regression analysis was used to 
identify the prognostic factors of death. The results were 
analysed using Statistical Product and Service Solutions 
(SPSS) version 22.0 [10].

Results
Seventy-eight patients were diagnosed and treated for 

tuberculous meningitis from year 2003 to February 2015. 
Cerebrospinal fluids analysis were not obtained in 8 pa-
tients, four patients did not fulfil the Lancet Concensus 
Scoring System, and 9 patients had final diagnoses con-
sisting of cerebral toxoplasmosis, recurrent brain tumor 
and lymphoma, resulting in 61 patients in this study.

Table 2 showed that 37 (60.7%) males and 24 (39.3%) fe-
males had tuberculous meningitis, with the mean age of 47.4 
(18.165). A total of 54 patients were natives, whereas seven 
were foreigners. Majority were Malays (59%), followed by 
Chinese (26.2%), Burmese (6.6%), Indonesian (4.9%) and 
Indian (3.3%). Fifty-four (88.5%) patients had no evidence 
of HIV infection. According to the Lancet Consensus Scor-
ing system for TBM, 40 patients (65.6%) were classified as 
possible TBM, 11 patients with probable TBM while 10 pa-
tients (16.4%) had a definite TBM diagnosis.

The mean duration of symptoms prior to presentation 
were 7 (11) days. Thirty-four (55.7%) patients presented 
with fever, with the median duration of 3 (7) days. Mean 
body temperature on presentation was 37.7 (0.92) degree 
celcius. A total of 48 (78.7%) of patients presented with 
headache and altered conscious level. The median of GCS 
score was 13 (IQR 3) and 36 (59%) patients had a mild GCS 
(GCS > 12). Forty-four (72.1%) patients presented with 
focal neurological signs based on the British Medical Re-
search Council for tuberculous meningitis. Neck stiffness is 
commonly found in 43 (70.5%) patients in this study.

Forty-seven (77%) of the CSF color was clear as com-
pared to 14 (23%) which were turbid. In the CSF analysis, 
CSF protein was more than 1000 mg/L in 62.3% of the 
patients, and CSF/serum glucose ratio was 0.37 (0.207) in 
mean (SD). Forty-five patients (73.7%) had low CSF/serum 
glucose ratio of less than 0.5. Polymorphonuclear leuco-
cytes (72.1%) were not present in most of the CSF samples, 

using a 64-slice Somatom sensation Siemens.

The outcome of patients was taken at the time of dis-
charge from hospital. Patients who were alive on dis-
charge were followed up until a definite outcome was 
recorded. Phone calls were made for patients who de-
faulted follow up. The neurological status of patients was 
assessed using modified Rankin scale (MRS). The grad-
ing was as follow; 0: no symptoms, 1: no significant dis-
ability, despite symptoms; able to perform all usual du-
ties and activities, 2: Slight disability; unable to perform 
all previous activities but able to look after own affairs 
without assistance, 3: moderate disability; requires some 

Table 2: Demographic characteristics of study population.

Characteristics  Patients (n = 61)
  Frequency (%)
Gender Male 37 (60.7%)
 Female 24 (39.3%)
Race Malay 36 (59%)
 Chinese 16 (26.2%)
 Indian 2 (3.3%)
 Indonesian 3 (4.9%)
 Burmese 4 (6.6%)
Nationality Malaysian 54 (88.5%)
 non-Malaysian 7 (11.5%)
Occupation Professional 6 (9.8%)
 White-collar 5 (8.2%)
 Blue-collar 10 (16.4%)
 self-employed 9 (14.8%)
 Unemployed 31 (50.8%)
Marital status Married 38 (62.3%)
 Single 22 (36.1%)
 Divorced 1 (1.6%)
Sexual preference Heterosexual 49 (80.3%)
 Bisexual 5 (8.2%)
 Not sure 5 (11.5%)
Smoking history Active 21 (34.4%)
 Ex-smoker 10 (16.4%)
Sexual promiscuity Yes 5 (8.2%)
Intravenous drug 
abuser

Yes 3 (4.9%)

 No 58 (95.1%)
Past history of PTB Yes 5 (8.2%)
 No 56 (91.8%)
Past history of EPTB Yes 3 (4.9%)
 No 58 (95.1%)
History of PTB contact Yes 1 (1.6%)
 No 60 (98.4%)
Co-Morbiditis Yes 28 (45.9%)
Diabetes mellitus Yes 17 (27.9%)
Hypertension Yes 19 (31.1%)
Ischemic heart disease Yes 5 (8.2%)
Connective tissue 
disorder

Yes 2 (3.3%)

HIV Yes 7 (11.5%)
 No 54 (88.5%)
TBM diagnosis Definite 10 (16.4%)
 Probable 11 (18%)
 Possible 40 (65.6%)

PTB = Pulmonary Tuberculosis, EPTB = Extrapulmonary 
Tuberculosis, TBM = Tuberculous meningitis.
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tomeningeal enhancement identified from the 60 patients 
who did CT brain (Figure 1). Out of the 42 patients who 
had MRI brain, 18 (42.9%) leptomeningeal enhancements, 
15 (35.7%) cerebral infarct and 11 (26.2%) hydrocephalus 
were identified (Figure 2).

All patients had chest radiograph, 27 (44.3%) chest ra-
diographs had abnormal changes: miliary (4.9%), cavitatory 
(6.6%), effusion (6.6%), or consolidation (37.7%).

and lymphocytes were detected predominantly in 26.2% of 
cases. Only one (1.6%) CSF sample yielded acid fast bacilli, 
and two (3.3%) patients had Mycobacterium tuberculosis 
in the CSF culture. Six (9.8%) patients had positive MTB 
PCR from the cerebrospinal fluid samples. The most iden-
tified finding in cranial imaging was hydrocephalus (43.3% 
in CT brain and 26.2% in MRI brain), followed by leptome-
ningeal enhancement and infarct. There was 26 (43.3%) 
hydrocephalus, 13 (20%) cerebral infarct and 12 (20%) lep-
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Figure 1: CT brain features of the patients with tuberculous meningitis.
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Figure 2: MRI brain features of the patients with tuberculous meningitis.
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(14%) had poor outcome, 2 (10%) did not survive, 3 (6%) 
were too lost to follow-up and 4 (8%) were transferred to 
other hospital for further care. At 12-months follow-up, 
there were 29 (47.5%) patients with good outcome, 5 (8.2%) 
had MRS 4-5, 2 (5.3%) did not survive, 4 (6.6%) were lost to 
follow-up, and 5 (8.2%) were transferred to other hospitals.

Figure 3 showed the overall survival curve of all TBM 
patients in this study. The estimated mean survival months 
for all patients were 103. There were 86.9% patients who 
survived the hospital admission, while 70.5% survived the 
6 months follow-up period. Figure 4 showed the Kaplan-
Meier survival curve among TBM patients based on HIV 
status. The survival rates of patients without HIV were 
87% and 68.5% in hospital and 6 months follow-up period 
respectively. Patients with HIV had a survival rate of 85.7% 
in hospital and at 6 months follow-up. The estimated mean 
survival months were 100 for patients without HIV and 46 
for patients with HIV.

Factors associated with 12-months mortality were intu-
bation on presentation, surgical intervention (either ven-
tricular-peritoneal shunting or external ventricular drain), 
CSF protein of 400-1000 mg/L and presence of tuberculo-
ma in cerebral imaging (Table 3).

Forty-five (73%) of the patients were given the classi-
cal regimen without Streptomycin consisting Isoniazid (5 
mg/kg), Rifampicin (10 mg/kg), Pyrazinamide (20 mg/kg) 
and Ethambutol (15 mg/kg), while 12 (19.2%) patients had 
Streptomycin (15 mg/kg) as they could not tolerate the clas-
sical regimen.

Out of 61 patients, 18 (29.5%) had antitubercular therapy 
for 9-12 months, 3 (4.9%) patients received antitubercular 
for 12 months, and another 3 (4.9%) for 12-15 months, 
10 (16.4%) had antitubercular therapy for more than 15 
months (15-24 months). The median total antitubercular 
therapy which patients received was 336 (IQR 332) days. 
Seven (11.5%) patients with TBM were diagnosed with 
HIV. One out of 7 was an existing HIV patients who was 
already on ART (antiretroviral therapy) prior diagnosis of 
TBM.

Fifty (82%) patients were discharged alive, and 11 (18%) 
died. During the 6th and 12th month follow-up period, the 
number of patients who died were 5 (10%) and 2 (5.3%) 
respectively. There were 11 (18%) deaths in the hospital, 
and 33 (54.1%) patients were discharged home with good 
outcome, and 17 (27.9%) with poor outcome. At 6-months 
follow-up, 31 (62%) patients had good outcome while 7 
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Figure 3: Kaplan-Meier survival curve for all patients with Tuberculous Meningitis.
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tion at discharge and inadequate registry of follow-up data. 
Besides, we excluded those patients without cerebrospinal 
fluid analysis though they were strongly suggestive of TBM 
based on Thwaites criteria [3]. Furthermore, most patients 
do not have CT thorax or abdomen to actively screen for 
TB lymph nodes and miliary in view of our study design. 
Apart from this, it was not possible to determine the cause 
of death in all patients, particularly those who died after 
being discharged from our hospital. For inpatient mortal-
ity, we took the cause of death as documented in patient’s 
medical record. Postmortem examinations are rarely done 
in Malaysia.

The number of cases may be underestimated from the 
year 2003 to 2009 due to the coding system. Therefore, only 
small number of patients were recruited which resulted in 
the low numbers. Being a hospital-based study in a referral 
hospital in a city area, it may not capture the real burden of 
TBM in Malaysia.

However, this study did portray the challenges and 

Table 4 summarised the subgroup analysis (definite, 
probable, possible TBM) of the clinical characteristics, CSF 
analysis and radiological features. There was a significant 
association between TBM and duration of symptoms prior 
to presentation (p = 0.02), and duration of fever (p = 0.011). 
Out of the 60 TBM patients with CT brain, the finding of 
meningeal enhancement in CT scan was 40% in definite 
TBM, 36.4% in probable TBM and 10.3% in possible TBM 
patients. This did show a significant association between 
meningeal enhancement from CT brain with TBM (p = 
0.041). Similarly, finding of meningeal enhancement in 
MRI brain had a significant association with TBM (p = 
0.041).

Study Limitation
Firstly, not all relevant information was available in the 

case notes. These included the absence of a standardized 
history and neurological examination that could have re-
sulted in misclassification of patients with regard to neuro-
logical features, the lack of a complete neurological evalua-
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Figure 4: Kaplan-Meier survival curve among tuberculous meningitis patients based on HIV status.

Table 3: Poor prognostic factors among patients with tuberculous meningitis.

Variables  Mortality    Univariate analysis   
  Death  Alive     
  n % n % HR (95% CI) p-value*

Intubation Yes 11 61.1 14 32.6 2.618 1.013-6.766 0.047
 No 7 38.9 29 67.4    
Procedures1 Yes 8 44.4 8 18.6 2.662 1.047-6.770 0.04
 No 10 55.6 35 81.4    
CSF protein < 400 mg/L 5 27.8 2 4.7    
 400-1000 mg/L 3 16.7 13 30.2 3.02 1.028-8.870 0.044
 > 1000 mg/L 10 55.6 28 65.1 0.701 0.193-2.548 0.59
Tuberculoma Yes 3 16.7 0 0 4.153 1.192-14.469 0.025
 No 15 83.3 42 100    
*p < 0.05; 1Ventricular-peritoneal shunting or External ventricular drain; CSF = Cerebrospinal Fluid.
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sis cases with the most common site being lymph node 
and pleural [6]. However, the most debilitating and fatal 
form of tuberculosis is tuberculous meningitis. From the 
year 2003 to year 2015, the incidence rate for tuberculous 
meningitis at our center ranged from 0.01% to 0.24%. 
The lower incidence rate in the beginning of our study 
period (from year 2003 to 2009) was due to the coding 
system in which only approximately 45% to 50% of the 
cases were not coded. The reported incidence in a few 
countries in Asia and Africa ranged 9.1% to 83% [12-15].

In this study, 55.7% of patients had fever, with the 
mean duration of 3 days. In contrast, other studies ob-
served a higher fever rate among patients from 69% to as 

dilemma faced by clinicians in diagnosis and managing 
tuberculous meningitis with its complication. Moreover, 
getting patients to adhere to long course of antitubercular 
regimen and not defaulting was a great challenge itself. 
Finally, the number of TBM patients with HIV infections 
was relatively low and hence comparison between non-
HIV infected patients was not possible.

Discussion
Tuberculosis is prevalent and it is a challenging prob-

lem in a developing country, such as Malaysia. In Ma-
laysia, the commonest organ involved in tuberculosis 
infection is pulmonary [11], while the extrapulmonary 
involvement constituted about 10% of all the tuberculo-

Table 4: Clinical characterisitics, CSF analysis and radiological features of patients with definite, probable and possible TBM. 

 Definite TBM Probable TBM Possible TBM p-value
(n = 61) n (%) n (%) n (%) (< 0.05)
Clinical characteristic     
Age 41 (27)* 35 (26)* 51.5 (31)* 0.272
Gender 3/10 (30) 7/11 (63.6) 27/40 (67.5) 0.092
HIV infected 2/10 (20) 1/11 (9.1) 4/40 (10) 0.65
Previous history of TB 1/10 (10) 2/11 (18.2) 4/40 (10) 0.743
Duration of symptoms 7 (13)* 14 (14)* 5 (7)* 0.02
Fever 8/10 (80) 8/11 (72.7) 18/40 (45) 0.063
Fever (days) 6.5 (11)* 7 (14)* 0 (4)* 0.011
Headache 10/10 (100) 9/11 (81.8) 29/40 (72.5) 0.158
Photophobia 5/10 (50) 3/11 (27.3) 19/40 (47.5) 0.451
Vomiting 1/10 (10) 1/11 (9.1) 12/40 (30) 0.195
Weight loss 3/10 (30) 8/11 (72.7) 14/40 (35) 0.059
Seizure 3/10 (30) 4/11 (36.4) 15/40 (37.5) 0.907
Altered consciousness 7/10 (70) 7/11 (63.6) 34/40 (85) 0.236
GCS Mild 9/10 (90) 7/11 (63.6) 20/40 (50) 0.239
Moderate 1/10 (10) 3/11 (27.3) 15/40 (37.5)  
Severe  1/11 (9.1) 5/40 (12.5)  
BMRC Non specific symptom 1/10 (10) 3/11 (27.3) 9/40 (22.5) 0.482
Drowsy/Focal signs 9/10 (90) 8/11 (72.7) 27/40 (67.5)  
Deep stupor/Coma   4/40 (10)  
Cerebrospinal fluid analysis     
Opening pressure < 20 cm H2o 3/10 (30) 5/11 (45.5) 18/40 (45) 0.732
> 20 cm H2o 6/10 (60) 5/11 (45.5) 15/40 (37.5)  
Not measured 1/10 (10) 1/11 (9.9) 7/40 (17.5)  
Presence of PMNL (cells × 106/L) 3/10 (30) 3/11 (27.3) 11/40 (27.5) 0.986
Lymphocytes dominant 4/10 (40) 3/11 (27.3) 9/40 (22.5) 0.529
(cells × 106/L)     
Protein concentration < 400 mg/dL 1/10 (10) 1/11 (9.1) 5/40 (12.5) 0.981
400-100 mg/dL 2/10 (20) 3/11 (27.3) 11/40 (27.5)  
> 1000 mg/dL 7/10 (70) 7/11 (63.6) 24/40 (60)  
Radiological features     
CT Brain (n = 60)     
Hydrocephalus 4/10 (40) 6/11 (54.5) 16/39 (41) 0.744
Leptomeningeal enhancement 4/10 (40) 4/11 (36.4) 4/39 (10.3) 0.041
Infarct 4/10 (40)  9/39 (23.1) 0.086
Hyperdense  1/11 (9.1) 2/39 (5.1) 0.633
Cerebral atrophy 1/10 (10) 2/11 (18.2) 11/39 (28.2) 0.506
MRI Brain (n = 42)     
Hydrocephalus 1/7 (14.3) 3/6 (50) 7/29 (24.1) 0.311
Leptomeningeal enhancement 1/7 (14.3) 5/6 (83.3) 12/29 (41.4) 0.041
Infarct 4/7 (57.1) 2/6 (33.3) 9/29 (31) 0.429
Tuberculoma 4/7 (57.1) 2/6 (33.3) 7/29 (24.1) 0.235
*Median (IQR); TB = Tuberculosis, GCS = Glasgow Coma Scale, PMNL = Polymorphonuclear Lymphocytes.
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Univariate analysis in our study showed that TBM pa-
tients who required to be intubated on presentation were 
2.6 times more likely to die compared to those who need 
not require invasive ventilator support [Hazard Ratio 
(HR) 2.619; 95% Confidence Interval (CI) 1.013-6.766; 
p = 0.047]. Similarly, a French study conducted in an 
intensive care unit revealed that mechanical ventilation 
in tuberculosis was a prognosticator of fatality [33]. Our 
study observed that 13 (31%) of TBM patients who had 
tuberculoma had a poorer prognosis [Hazard Ratio (HR) 
4.153; 95% Confidence Interval (CI) 1.192-14.469; p = 
0.025]. A study from Turkey of 160 TBM patients found 
that tuberculoma [Odds Ratio (OR) 1.9; 95% Confidence 
Interval (CI) 1.0-4.2; p = 0.048] and cranial nerve palsies 
[Odds Ratio (OR) 3.9; 95% Confidence Interval (CI) 1.8-
8.8; p = 0.001] on admission to be significant predictors 
of neurological sequelae [19]. In our study, patients who 
required surgical intervention for hydrocephalus are 
more likely to die [Hazard Ratio (HR) 2.662; 95% Con-
fidence Interval (CI) 1.047-6.770; p = 0.04]. This was in 
agreement with a study conducted by Chan, et al. where 
TBM patients with hydrocephalus had a poorer progno-
sis even after surgical decompression [34].

The overall survival rate of our patients in this study 
was high at 86.9% at hospital, with the mean survival 
months were 103. Twenty-nine (47.5%) of our patients 
had good outcome (MRS less or equal to 3) and 34 
(55.7%) survived at the end of 12 months follow-up. 
Hosoglu, et al. reported that the mortality of patients 
with tuberculous meningitis was 44% and only 30.7% 
completely recovered [8]. In our study, HIV infection 
did not show a significant association in the mortality of 
patients with TBM either inpatient or during follow-up, 
probably because of the small number of HIV patients.

TBM continues to cause high mortality and morbidi-
ty. This study highlights the burden of TBM in a tertiary 
hospital and recognition of its poor prognostic factors 
such as intubation on presentation, surgical interven-
tion (either ventricular-peritoneal shunting or external 
ventricular drain), elevated CSF protein and presence of 
tuberculoma. Despite the rising number of cases, there is 
no standard test in making the diagnosis of TBM. There-
fore a high index of clinical suspicion should always be 
maintained and supported by cerebrospinal fluid analy-
sis and radiological features.
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