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ARTICLE INFO ABSTRACT

Keywords: Rationale: Clinical features of central nervous system tuberculosis (CNS-TB) are nonspecific. The decision for
Adult treatment of the disease in an endemic area is challenging.
Central nervous system Objectives: We aimed to study predictive factors for a definite diagnosis and outcome of patients with CNS-TB.

Conf}xsfion. Methods: A case-control study was performed in adults with a provisional diagnosis of CNS-TB in Thailand to
;llllvbei:f; ;iosn determine predictive factors for a definite diagnosis of CNS-TB. Predictive factors for a definite diagnosis of CNS-

TB were analyzed by multivariable logistic regression analysis. Factors associated with two-year mortality after
the diagnosis of definite CNS-TB were determined using a cox regression analysis.

Measurements and main results: A total of 114 patients received a provisional diagnosis of CNS-TB during the
study period. A median (interquartile range) age was 40.8 (31.7-55.4) years, and 75 patients (65.8%) were male.
Of these, 66 cases (57.9%) had definite CNS-TB, and 43 cases (38.4%) had HIV coinfection. By logistic re-
gression, age, confusion, and nausea/vomiting were associated with definite CNS-TB (odds ratio [OR] 0.96, 95%
confidence interval [CI] 0.93-0.99; p = 0.015, OR 2.86, 95% CI 1.03-7.94; p = 0.044, and OR 0.30, 95% CI
0.11-0.82; p = 0.019, respectively). In patients with definite CNS-TB, age and HIV coinfection were associated
with two-year mortality (hazard ratio [HR] 1.07, 95% CI 1.01-1.13; p = 0.022, and HR 11.81, 95% CI
2.09-66.78; p = 0.005, respectively).

Conclusions: Younger age, confusion, and absence of nausea/vomiting are predictive factors of a definite diag-
nosis of CNS-TB. In patients with definite CNS-TB, older age and HIV coinfection are associated with higher
mortality. The results of this study might be helpful for the management of suspected CNS-TB cases as well as
predicting the prognosis of CNS-TB cases in an endemic area.

1. Introduction diagnosis of CNS-TB is challenging due to nonspecific clinical pre-

sentations that mimic other diseases, both infectious and non-infectious

Central nervous system tuberculosis (CNS-TB), including tubercu-
lous meningitis (TBM), tuberculoma, and spinal tuberculosis, is an
uncommon but highly fatal manifestation of tuberculosis (TB). It ac-
counts for approximately 1% of all cases of TB, and carries high mor-
bidity and mortality [1]. CNS-TB is caused by the hematogenous
spreading of Mycobacterium tuberculosis (MTB) from primary pul-
monary infection and the formation of small subpial and subependymal
foci in the brain and spinal cord. Rupture or growth of these small tu-
berculous lesions leads to various types of CNS-TB [2].

The usual patient with TBM presents with a subacute progressive
febrile illness and development of meningeal irritation. The correct

ones (e.g., neoplastic meningitis). In addition, a definite diagnosis of
CNS-TB is difficult, partly due to the lack of sensitivity of current di-
agnostic tests [3]. Microbiological tests have limitations from the low
sensitivity of cerebrospinal fluid (CSF) microscopy and the slow growth
rate of MTB in conventional culture systems. Molecular tests increase
the opportunity for diagnosis of CNS-TB, but its sensitivity is still low. A
meta-analysis of nucleic acid-based amplification tests (NAATs) for TB
meningitis showed a pooled sensitivity of 56% [4]. Taken together,
negative microbiological or molecular tests cannot exclude the possi-
bility of CNS-TB, and clinical judgment remains important. Clinical
features and cerebrospinal fluid parameters can help distinguish TBM
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from other causes of meningitis but are of little help in the specific
diagnosis. A confirmed diagnosis is often delayed, and a number of
patients do not receive immediate treatment. Delayed treatment of
CNS-TB is associated with death and neurological sequelae [1,5]. On
the other hand, given the long duration of CNS-TB treatment, patients
who do not have CNS-TB would suffer from the untoward effects of
empirical treatment. Complications of antituberculosis treatment, e.g.
drug reaction and hepatitis, occur frequently especially in elderly pa-
tients or patients with liver diseases [6,7]. Balancing between mor-
bidity and mortality from delaying treatment and adverse events from
unnecessary treatment is a major concern and presents the greatest
challenge in the management of CNS-TB, especially in endemic areas.

World Health Organization (WHO) classified Thailand as one of the
30 countries with the highest TB burden. In 2018, Thailand had an
estimated TB incidence of 153 per 100,000 population. Ten percent of
TB patients were HIV positive [8]. We studied factors associated with a
definite diagnosis of CNS-TB among patients who received a provisional
diagnosis of CNS-TB in the high TB prevalence setting, as well as clin-
ical outcomes of patients with a definite diagnosis of CNS-TB.

2. Methods
2.1. Patients

We performed a case-control study by retrospectively reviewed
charts of all adult patients (age = 15 years) with a provisional diag-
nosis of CNS-TB at Ramathibodi Hospital, a 1,300-bed university hos-
pital in Bangkok, Thailand, during 2003-2015. A provisional diagnosis
of CNS-TB was made from: (1) clinical symptoms, including chronic
headache, fever, nausea/vomiting, anorexia, and weight loss; (2) clin-
ical signs, e.g., stiffness of the neck, confusion, coma, cranial nerves
palsy, focal neurological deficit and seizure; and (3) imaging studies
consistent with CNS-TB, including lesion at basal cisterns, hydro-
cephalus, rim/gyral enhancement, tuberculoma, vasculitis, abscess, or
infarction [1]. Radiologic findings, either from computed tomography
(CT) or magnetic resonance imaging (MRI) scan, of CNS-TB (both tu-
berculous meningitis and tuberculoma) were defined as previously
described [9]. Patients whose medical records could not be retrieved
were excluded.
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Definite CNS-TB was defined by: (1) positive microbiological or
molecular evidence of MTB from CSF or consistent histopathological
reports of brain tissue; or (2) positive microbiological or molecular
evidence of MTB from any organs, or chest radiography compatible
with active pulmonary TB together with clinical suspicion of CNS-TB
[1,10]. Possible CNS-TB was defined as patients with a provisional di-
agnosis of CNS-TB in the absence of criteria for definite CNS-TB, and no
identified alternative cause(s).

2.2. Microbiological study of MTB

Appropriate clinical specimens were prepared for microscopic ex-
amination by the Ziehl-Neelsen method to detect acid-fast bacilli. Each
specimen was inoculated in Lowenstein-Jensen (LJ) solid medium and
Mycobacteria Growth Indicator Tube (MGIT) liquid medium (Becton
Dickinson Diagnostic Systems, Sparks, MD, USA). Molecular assays
were performed with either Anyplex™ plus MTB/NTM/MDR-TB assay
(Seegene, Seoul, South Korea) or FastSure TB DNA Rapid Test (MP
Biomedicals, Santa Ana, CA, USA).

2.3. Data collection

Medical records of patients who met the criteria were reviewed. We
collected the following data: demographic characteristics, clinical pre-
sentations, underlying diseases, HIV status, radiological findings, evi-
dence of pulmonary and extrapulmonary TB, microbiological evidence
of TB and sensitivity patterns, CSF parameters, treatment, and clinical
outcomes. Hepatitis was defined as an asymptomatic elevation of ala-
nine aminotransferase (ALT) above five times the upper reference limit
or elevation of ALT more than three times the upper reference limit
with associated symptoms such as anorexia or pruritus.

2.4. Statistical analysis

Median, interquartile range (IQR), and frequency were used to de-
scribe patients’ characteristics. Chi-square test or Fisher’s exact test and
Mann-Whitney U test were used to compare categorical variables and
continuous variables, respectively. A p-value of < 0.05 was considered
statistically significant. Logistic regression was used to determine the
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Fig. 1. Flow diagram of study patients.
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Table 1
Demographic data and clinical features of patients with a provisional diagnosis
of CNS-TB.

Definite diagnosis Possible diagnosis p-value
of CNS-TB (n = 66) of CNS-TB (n = 41)
Median (IQR) age, years 39.5 (30.7-49.2) 44.4 (35.7-59.6) 0.090
Male, n (%) 48 (72.7) 24 (58.5) 0.128
Presumptive diagnosis
TB meningitis, n (%) 54 (81.8) 35 (85.4) 0.633
Tuberculoma/abscess, 29 (43.9) 16 (39.0) 0.617
n (%)
Spinal TB, n (%) 3(4.8) 1(2.4) > 0.999
Symptoms
Headache, n (%) 42 (64.6) 35 (85.4) 0.020
Fever, n (%) 52 (80.0) 32(78.1) 0.809
Photophobia, n (%) 1(1.5) 1(2.4) > 0.999
Nausea/vomiting, n 14 (21.9) 18 (43.9) 0.017
(%)
Weight loss, n (%) 8 (12.3) 2 (4.9) 0.310
Seizure, n (%) 4 (6.1) 3(7.3) > 0.999
Signs
Stiff neck, n (%) 44 (67.7) 30 (73.2) 0.550
Confusion, n (%) 47 (72.3) 19 (46.3) 0.007
Coma, n (%) 6 (9.2) 0 (0.0) 0.080
Cranial nerve palsy, n 7 (10.8) 4 (9.8) > 0.999
(%)
Focal neurological 12 (18.5) 4(9.8) 0.223
deficit, n (%)
Co-morbidities
HIV coinfection, n (%) 28 (43.1) 12 (30.0) 0.180
Solid cancer, n (%) 2 (3.0) 2 (4.9) 0.636
Hematologic 2 (3.0) 2 (4.9) 0.636
malignancy, n (%)
Diabetes mellitus, n 3 (4.6) 3(7.3) 0.673
(%)
Autoimmune disease, 5(7.6) 3(7.3) > 0.999
n (%)
Organ transplant, n 2 (3.0) 0 (0.0) 0.523
(%)
Risk factors
Alcoholism, n (%) 5(7.6) 2 (4.9) 0.583
Steroids, n (%) 5(7.6) 3(7.3) > 0.999
Previous TB history, n 8 (12.3) 1(2.5) 0.148

(%)

CNS, central nervous system; HIV, human immunodeficiency virus; IQR, in-
terquartile range; TB, tuberculosis.
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factors associated with a definite diagnosis of CNS-TB. Variables that
presented a p-value of < 0.2 from univariable logistic regression were
considered in a multivariable logistic regression model. Odds ratio (OR)
and its 95% confidence interval (CI) were estimated. Factors associated
with two-year overall mortality after the diagnosis of definite CNS-TB
were analyzed by multivariate Cox regression analysis. The survival of
patients was illustrated by the Kaplan-Meier curve stratified by groups
of patients, groups of significant factors, and time of treatment initia-
tion. All statistical analyses were performed using Stata statistical
software version 15.1 (Stata, College Station, TX).

3. Results

This study included 114 patients with a presumptive diagnosis of
CNS-TB. The flow of the study is demonstrated in Fig. 1. Presumptive
diagnoses included 95 cases (83.3%) of TB meningitis, 19 cases (16.7%)
of tuberculoma/abscess, and 4 (3.5%) of spinal TB. Some patients had
more than one diagnosis. A median (interquartile range) age was 40.8
(31.7-55.4) years, and 75 patients (65.8%) were male. Forty-three
cases (38.4%) had HIV coinfection with a median (IQR) CD4 count of
72 (41-140 cells/ymm?3). Alternative causes were later identified in
seven patients (6.1%) who received empirical antituberculosis treat-
ment. Such causes included CNS vasculitis, leptomeningeal metastasis
of solid cancer, cytomegalovirus encephalitis, herpes zoster me-
ningoencephalitis, and ruptured Rathke’s cleft cyst. Sixty-six cases
(61.7%) had definite CNS-TB. Demographic data and clinical features
are shown in Table 1. Baseline characteristics were not different be-
tween patients with definite CNS-TB and those with possible CNS-TB.
CSF parameters and findings from brain imaging were not different
between the two groups (Table 2).

Evidence of TB was as follows. CSF acid-fast bacilli were positive in
only 1 of 101 specimens (1.0%). For CSF specimens, molecular assays
and isolation of MTB were positive in 19 of 101 cases (18.8%) and 12 of
101 specimens (11.9%), respectively. Both molecular assays and iso-
lation of MTB were positive in five patients. Twenty-two of 105 cases
(21.0%) had positive blood culture for MTB. Chest radiography and
chest CT were consistent with active pulmonary TB in 45 of 104 pa-
tients (43.3%) and 11 of 19 patients (57.9%), respectively. Sputum AFB
and isolation of MTB were positive in 16 of 90 specimens (17.8%) and 8
of 87 specimens (9.2%), respectively. Pulmonary TB was diagnosed in
56 cases (52.3%). Other foci of infection by MTB included pleura (2
cases; 1.9%), lymph node (11 cases; 10.3%), peritoneum and/or

Table 2
Investigative features of patients with a provisional diagnosis of CNS-TB.
Definite diagnosis of CNS-TB Possible diagnosis of CNS-TB p-value

Lumbar puncture (n = 63) (n = 39)

Median (IQR) opening pressure, cmH,O0 20 (14-28) 19 (15-30) 0.965
Median (IQR) white blood cells, /mm? 139 (44-300) 150 (67-400) 0.513
Median (IQR) total protein, mg/dL 175.0 (117.9-295.0) 168.0 (121.0-264.9) 0.839
Median (IQR) CSF glucose, mg/dL 36.0 (23.0-50.0) 32.0 (23.0-53.0) 0.529
Median (IQR) CSF/serum glucose 0.32 (0.22-0.42) 0.36 (0.21-0.40) 0.671
CT findings (n = 38) (n =27)

Meningeal enhancement, n (%) 32 (84.2) 22 (81.5) > 0.999
Infarction, n (%) 6 (15.8) 5 (18.5) > 0.999
Tuberculoma, n (%) 1(2.6) 1@3.7) > 0.999
Hydrocephalus, n (%) 16 (42.1) 8 (29.6) 0.304
Rim-enhancing lesion, n (%) 7 (18.4) 1(3.7) 0.126
Perilesional edema, n (%) 5(13.2) 1@3.7) 0.388
MRI findings (n =18) (n =13)

Meningeal enhancement, n (%) 15 (83.3) 12 (92.3) 0.621
Infarction, n (%) 5(27.8) 2 (15.4) 0.667
Tuberculoma, n (%) 3(16.7) 0 (0.0) 0.245
Hydrocephalus, n (%) 8 (44.49) 3(23.1) 0.275
Rim-enhancing lesion, n (%) 6 (33.3) 0 (0.0) 0.028
Perilesional edema, n (%) 4(22.2) 1(7.7) 0.368

cmH,0, centimeters of water; CNS, central nervous system; CSF, cerebrospinal fluid; CT, computed tomography; HIV, human immunodeficiency virus; IQR, in-

terquartile range; MRI, magnetic resonance imaging; TB, tuberculosis.
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Table 3
Univariable and multivariable logistic regression analysis of factors associated
with a definite diagnosis of CNS-TB.
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Table 5
Multivariate Cox regression analysis of factors associated with two-year mor-
tality in patients with a definite diagnosis of CNS-TB.

Univariable analysis

Multivariable analysis

OR  95% CI p-value OR  95% CI p-value
Age 0.98 0.96-1.00 0.101 0.96 0.93-0.99  0.015
Male 1.89 0.83-4.31 0.130 1.13 0.42-3.06 0.813
Headache 0.31 0.11-0.85 0.023 0.31 0.08-1.16 0.081
Fever 1.13 0.43-2.93  0.809
Photophobia 0.63 0.04-10.3  0.742
Nausea/vomiting 0.36 0.15-0.84 0.019 0.30 0.11-0.82  0.019
Weight loss 2.74 0.55-13.58 0.218
Seizure 0.82 0.17-3.85  0.799
Stiff neck 0.77 0.32-1.82  0.550
Confusion 3.02 1.33-6.86 0.008 2.86 1.03-7.94 0.044
Cranial nerve palsy 1.12 0.31-4.08 0.868
Focal neurological 2.09 0.626-7.00 0.230
deficit
HIV coinfection 1.77 0.77-4.07 0.182 0.95 0.35-2.64 0.928
Solid cancer 0.61 0.08-4.50  0.627
Hematologic 0.61 0.08-4.50 0.627
malignancy
Diabetes mellitus 0.60 0.12-3.14  0.548
Autoimmune disease  1.04 0.23-4.60  0.961
Alcoholism 1.60 0.30-8.65 0.586
Steroids 1.04 0.23-4.60 0.961
Previous TB history 5.47 0.66-45.53 0.116  4.01 0.44-36.55 0.218

CI, confidence interval; OR, odds ratio; TB, tuberculosis.

gastrointestinal tract (2 cases; 1.9%), bone marrow (2 cases; 1.9%),
bone (3 cases; 2.8%), and pericardium (1 case; 0.9%). Six of the definite
CNS-TB cases (9.1%) had isoniazid-resistant TB. Of these, only one
definite CNS-TB patient had multidrug-resistant TB.

By univariable logistic regression analysis (Table 3), factors asso-
ciated with definite CNS-TB included age (OR 0.98, 95% CI 0.96-1.00;
p = 0.101), male gender (OR 1.89, 95% CI 0.83-4.31; p = 0.130),
headache (OR 0.31, 95% CI 0.11-0.85; p = 0.023), nausea/vomiting
(OR 0.36, 95% CI 0.15-0.84; p = 0.019), confusion (OR 3.02, 95% CI
1.33-6.86; p = 0.008), HIV coinfection (OR 1.77, 95% CI 0.77-4.07;
p = 0.182), and previous TB history (OR 5.47, 95% CI 0.66-45.53;
p = 0.116). By multivariable logistic regression, age, confusion, and
nausea/vomiting were associated with definite CNS-TB (OR 0.96, 95%
CI 0.93-0.99; p = 0.015, OR 2.86, 95% CI 1.03-7.94; p = 0.044, and
OR 0.30, 95% CI 0.11-0.82; p = 0.019, respectively).

The median time of antituberculosis initiation after a provisional
diagnosis of CNS-TB was 1 (0-3) days in both definite and possible
diagnosis of CNS-TB (p = 0.353). Complications of antituberculosis
treatment occurred in 30 cases. The most common complications were
hepatitis (20 cases, 18.7%) and rash (7 cases, 6.5%). Fifteen patients
(22.7%) with a definite CNS-TB died, whereas four patients (9.8%) with
a possible diagnosis of CNS-TB died (Table 4). There was no statistical
difference in mortality among these groups (p = 0.088). Multivariate

Unadjusted HR p-value  Adjusted HR p-value
(95% CI) (95% CI)
Age 1.02 (0.99-1.05) 0.174 1.07 (1.01-1.13)  0.022
Male 1.70 (0.48-6.05) 0.411
Headache 1.32 (0.42-4.18) 0.634
Fever 0.82 (0.26-2.58) 0.734
Confusion 1.15 (0.36-3.62) 0.814
HIV coinfection 3.54 (1.20-10.46)  0.022 11.81 0.005
(2.09-66.78)
Solid cancer 5.34 (1.19-24.22)  0.029 1.98 0.531
(0.23-16.71)
Hydrocephalus 2.02 (0.72-5.70) 0.183 2.30 (0.70-7.60)  0.173
Perilesional edema 2.48 (0.70-8.86) 0.161 2.29 (0.57-9.16) 0.241
Positive CSF MTB 0.42 (0.09-1.88) 0.256
culture
Anti-TB initiation 1.29 (0.44-3.78) 0.642
> 48 h

CL; confidence interval; CSF, cerebrospinal fluid; HIV, human im-
munodeficiency virus; HR, hazard ratio; MTB, Mycobacterium tuberculosis; TB,
tuberculosis.

Cox regression analysis of factors associated with two-year mortality of
patients (Table 5) showed that age and HIV coinfection was associated
with overall mortality (adjusted HR 1.07, 95% CI 1.01-1.13; p = 0.022,
and adjusted HR 11.81, 95% CI 2.09-66.78; p = 0.005, respectively).
Kaplan-Meier survival curves stratified by factors that showed sig-
nificant association in the unadjusted analysis are shown in Fig. 2. We
also showed the Kaplan-Meier survival curves of possible vs. definite
CNS-TB patients and treatment initiation within vs. after 48 h after
diagnosis.

4. Discussion

Diagnosis of CNS-TB can be difficult because of nonspecific clinical
presentation, laboratory and neuroimaging findings. Our study com-
pared a definite with a possible CNS-TB in an endemic area of TB. We
demonstrated that younger age, confusion, and absence of nausea/vo-
miting at clinical presentation in patients with suspected CNS-TB had
significant associations with a definite diagnosis of CNS-TB. In this
setting, neither specific CSF parameters nor findings from brain imaging
could predict a definite CNS-TB.

Previous studies have compared the predictive factors of CNS-TB
with other central nervous system diseases. Hristea and coworkers
compared TBM with viral meningitis and demonstrated that duration of
symptoms of at least five days, presence of neurological impairment,
CSF/blood glucose ratio < 0.5, and CSF protein level > 100 mg/dL
were predictive factors for diagnosis of TBM [11]. Mihailescu et al.
showed that duration of symptoms more than seven days before ad-
mission, altered clinical-stage, CSF/blood glucose ratio < 0.5, and CSF

Table 4
Outcomes of treatment of patients with a provisional diagnosis of CNS-TB.
Definite diagnosis of CNS-TB Possible diagnosis of CNS-TB p-value
Death, n (%) 15 (22.7) 4 (9.8) 0.088
Complications from the disease, n (%) 13 (19.7) 4 (9.8) 0.171
Hydrocephalus, n (%) 9 (33.3) 3(23.1) 0.716
New infarction, n (%) 4 (14.8) 1(7.7) > 0.999
Expanded tuberculoma, n (%) 5(18.5) 0 (0.0) 0.154
Complications from the treatment, n (%) 20 (30.3) 10 (24.4) 0.508
Hepatitis, n (%) 11 (40.7) 9 (69.2) 0.091
Rash, n (%) 6 (22.2) 1(7.7) 0.393
Optic neuritis, n (%) 2(8.3) 0 (0.0) > 0.999
Neuropathy, n (%) 1(3.7) 1(7.7) > 0.999

CNS, central nervous system; IQR, interquartile range; LFT, liver function test; TB, tuberculosis.



S. Kirdlarp, et al.

1.00
1

0.75
L

Survival
0.50
1

0.25
1

Log-rank
p-value = 0.236

0.00
1

T
0 6 12 18 24
Time (months)

_____ Possible diagnosis Definite diagnosis |

1.00
L

0.75
1

Survival
0.50
!

0.25
|

Log-rank
p-value = 0.015

0.00
|

T T T T T
0 6 12 18 24
Time (months)

————— HIV negative HIV coinfection

Fig. 2. Kaplan-Meier survival curve of (A) definite or possible CNS-TB cases, (B)
HIV co-infection or not, (C) solid organ cancer or not, (D) presence of hydro-
cephalus or not, (E) presence of perilesional edema or not, and (F) treatment
initiation within and > 48 h. Y-axis denotes the survival probability of CNS-TB
patients, x-axis denotes time after diagnosis (months). p-values of log-rank tests
are shown.

protein concentration > 200 mg/dL were predictive factors of TB in
patients with acute aseptic meningitis syndrome [12]. Taken together,
altered mental status was predominantly present in patients with CNS-
TB. Although nausea/vomiting was considered as one of the clinical
features of CNS-TB [13], we found that this presentation was less
common in patients with definite CNS-TB. Thwaites et al. compared
TBM with bacterial meningitis and demonstrated that younger age was
one of the predictive factors of TBM [14]. Our study agreed with the
finding that CNS-TB was more common in young adults.

In this study, only 18.8% of CSF specimens were positive for the
molecular detection of MTB. A meta-analysis performed by Pai et al.
showed that commercial NAATSs had 56% sensitivity (95% CI 46-66%)
and 98% specificity (95% CI 97-99%) [4]. The majority of commercial
NAATSs included in the study were Amplicor M. tuberculosis tests (Roche
Molecular Systems, Branchburg, NJ, USA), and Amplified M. tubercu-
losis Direct Test (Gen-Probe Inc, San Diego, CA, USA). However, Any-
plex™ plus MTB/NTM/MDR-TB assay and FastSure TB DNA Rapid Test
were used in our study. Only one study showed that Anyplex™ plus
MTB/NTM/MDR-TB assay had sensitivity and specificity of 83% and
100%, respectively [15]. The use of either test for diagnosing CNS-TB
awaits more clinical studies. This may explain the lower rate of MTB
detection from CSF specimens in our study.

Currently, some novel NAATs have been developed and might help
to improve the diagnosis of CNS-TB. Xpert® MTB/RIF assay (Cepheid,
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Sunnyvale, CA, USA) has been endorsed by WHO for the diagnosis of
extrapulmonary TB since 2013 [16]. Comparing to CSF culture-based
method, Xpert® MTB/RIF helps in the diagnosis of TBM with shorter
turnaround time. The diagnostic sensitivity in definite TB meningitis
was 88% for Xpert® MTB/RIF compared with 75% for MGIT culture or
LJ culture [17]. Xpert®MTB/RIF Ultra is a recently developed test,
which detects multicopy amplification targets (IS6110 and IS1081),
resulting in increased sensitivity for the diagnosis of TBM. In definite
TBM, the diagnostic sensitivity were 59.5% for Xpert®MTB/RIF Ultra
compared with 55.3% for Xpert®MTB/RIF [18]. However, both tests
were not available in our hospital at the time of the study.

Hepatotoxicity was the most common adverse effect of anti-
tuberculosis treatment in our study. It was demonstrated to associate
with advanced age, malnutrition, alcoholism, HIV coinfection, and
chronic hepatitis B or hepatitis C infections [19,20]. Hepatotoxicity
may resolve spontaneously, but some experts recommend stopping
antituberculosis drugs immediately if the serum transaminases rise
above five times the upper limit of normal, or if the total bilirubin rises
above three times the upper limit of normal [21]. A large proportion of
patients in our study had HIV coinfection (37.4%), which may con-
tribute to the risk of hepatotoxicity. Hepatotoxicity occurred approxi-
mately 20% in the possible CNS-TB group. Our finding emphasized the
challenge in the diagnosis of CNS-TB.

The mortality rate of CNS-TB is high. In our study, 17.8% of patients
died, which is comparable to other studies [22-24]. Previous studies
showed that poor outcome of CNS-TB was correlated with old age,
neurological impairment at presentation, the presence of headache,
fever or hydrocephalus, the presence of MTB in CSF, and delayed
treatment [22,25,26]. In our study, older age and HIV coinfection were
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identified as the factors associated with two-year overall mortality.
Previous studies showed that HIV-infected patients with TBM had a
decreased survival rate compared with TBM patients who were HIV
negative [27,28]. We could not demonstrate the benefit of early empiric
antituberculosis treatment. This might be owing to the fact that most of
the patients who received empiric antituberculosis treatment in 48 h of
the provisional diagnosis in our study were HIV-coinfected (92.9% in
HIV coinfected group vs. 59.5% in non-HIV infected group, p = 0.002).

The strength of this study was that we collected data for an extended
period in an endemic area of TB. We accepted a limitation of the study.
The study design was retrospective. Therefore, some data were in-
complete.

In conclusion, younger age and clinical presentation with confusion
and absence of nausea/vomiting are predictive factors of a definite
diagnosis of CNS-TB. Patients who have definite CNS-TB with older age
and HIV coinfection are associated with a higher two-year mortality
rate.
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