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ABSTRACT

Background: Tuberculous meningitis (TBM) is a very severe type of tuberculosis with high mortality and
severe complications. The early diagnosis and management has a great role in better outcome and progno-
sis. Pakistan is ranked 5th in the world in 2010 with a prevalence of 364/100000. Tuberculous Meningitis
with Mycobacterium tuberculosis as a causative agent is a leading cause of morbidity and mortality globally
. This study has been carried out to evaluate GeneXpert MTB/RIF assay diagnostic accuracy on CSF for
Tuberculous meningitis keeping CSF AFB culture as gold standard.

Methods: This cross sectional study has been conducted at a tertiary care hospital Hayatabad Medical
Complex Peshawar. A total number of 125 patients were included in this study.

Results: Out of 125 patients 56% were male and 44% patients were female. Mean age was 43+1.26 years.
Sensitivity was 91%, Specificity was 82%, Positive predictive value was 90%, Negative predictive value
was 84% and the overall accuracy was 88%,taking CSF culture as gold standard.

Conclusion: Compared with culture-based methods of CSF testing, GeneXpert in CSF is a reliable, rapid

and affordable test for the diagnosis of TBM cases based on its sensitivity and specificity.
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INTRODUCTION

Mycobacterium tuberculosis is a leading cause of
morbidity and mortality around the globe. Killing 2-3
million people every year. 1 More than 90% of these
deaths occur in the developing world that includes
Pakistan.2, 3 About 8-9 million cases and 1-1.5
million deaths were estimated in 2010, which was
almost equal to 15 deaths per 100 000 lives. It also
includes deaths from TB among people having HIV.
Pakistan is ranked 5th worldwide in 2010 with more
number of incident cases, with incidence rate
231/100000 population and prevalence rate of
364/100000. Mortality rate was 22-49/100000
population. 4 TB can manifest as pulmonary and
extra pulmonary TB. Although pulmonary TB is
more common but there is significant incidence of
extra pulmonary TB in Pakistan. Tuberculous
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meningitis (TBM) is the most lethal type of tuberculosis
with increase mortality and morbidity worldwide. 5
Nonspecific sign and symptoms similar to other neoplas-
tic and inflammatory diseases is a major difficulty in the
diagnosis of extra-Pulmonary TB which results in a delay
of treatment. Therefore, a high index of suspicion is
important for early diagnosis. 6 Another reason for
difficulty in diagnosis is that collection of extra pulmonary
material mostly needs invasive procedures, and it is
usually not convenient to obtain additional samples.7
Culture is gold standard confirmatory test for diagnosis of
TBM. It takes 4-6 weeks and can result in delay in
treatment that can be disastrous for TBM and thus limits
its value. 4, 8 Commercial serological tests sensitivity
and specificity is highly variable and provides inconsist-
ent and imprecise results with high proportions of
false-negative and false-positive results.

New diagnostic techniques with nucleic acid amplification
are buying attention because of their rapidity, sensitivity,
and specificity. GeneXpert MTB/RIF is a TB-specific
automated nucleic acid amplification assay which detects
Mycobacterium tuberculosis DNA along with mutations
conferring resistance to rifampicin directly from clinical
specimen, e.g. sputum, cerebrospinal fluid (CSF), tissue
etc., and provides results within 100 minutes. 9
GeneXpert is therefore a potentially attractive tool for
rapid diagnosis of tuberculous meningitis. Studies have
found varying and conflicting results when GeneXpert
done on CSF. Sensitivity ranged from 36% to over 85% in
various studies conducted in different countries.10, 11,
12, 13 A Meta-analysis study showed the overall pooled
sensitivity 80.4% and specificity 86.1% for extra pulmo-
nary TB. 14 WHO has also recommended conducting
studies at domestic levels to generate data for this new
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test.

The study was performed to determine sensitivity,speci-
ficity,positive predictive value,nagative predictive value
and accuracy of GeneXpert MTB/RIF assay for TBM
keeping CSF culture as gold standard. There is no local
data available for GeneXpert MTB/RIF assay in diagno-
sis of TBM, Therefore the need for study on CSF using
GeneXpert in local setting cannot be ignored.

MATERIAL AND METHODS

This cross sectional study was conducted at Hayatabad
Medical Complex Peshawar from 1st October 2015 to 31
March 2017. A total of 125 patients aged 18-60 were
included through consecutive, non-probability sampling
technique.

All patients admitted in medical A ward with clinical
features of meningitis like fever,confusion,headache and
neck stiffness were subjected to detailed history and
clinical examination. Lumbar puncture was performed on
every patients according to standard procedure guide-
lines under strict aseptic conditions. Three samples of 1
ml CSF were taken from each patient. Two samples were
stored at 4°C in refrigerator at Tuberculosis control
program laboratory, which has both the facilities of

Table 1: Gender wise distribution of patients

GeneXpert MTB/RIF assay and CSF culture by fully
automated Bactec MGIT 960 system. The other sample
was sent to hospital laboratory for routine analysis. When
the routine analysis of CSF was suggestive of TBM, then
the stored samples at TB control program laboratory
were processed for Culture and GeneXpert and patients
were started on anti tuberculous treatment as per nation-
al guidelines. Statistical analyses were carried out with
SPSS-20. Frequency and percentage were calculated
for categorical variables like GeneXpert result and CSF
culture result while Mean + SD was calculated for varia-
bles like age, sensitivity, specificity, positive predictive
value, negative predictive value and diagnostic accuracy
were calculated using standard formula as shown in
table 3.

RESULTS

Out of 125, 70(56%) patients were male and 55(44%)
patients were female (Table 1).GeneXpert was positive
in 81 out of 125 patients and 73 out of these 81 patients
were having positive CSF culture. GeneXpert was nega-
tive in 44 out of 125 patients and 37 out of these 44
patients were having negative CSF culture (table 2).
sensitivity was 91%,Specificity was 82%, Positive
predictive value was 90%, Negative predictive value

Gender
Frequency Percentage
Male 70 56%
Female 55 44%
Total 125 100%

Table 2: Comparison of GeneXpert MTB with CSF Culture Test for Diagnosis of Tuberculous Meningitis

CSF Culture Test
Yes No Total
Yes 73 8 81
GeneXpert MTB No 7 37 44
Total 80 45 119
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Table 3: Sensitivity, specificity, positive and negative predictive value and accuracy of the
GeneXpert MTB/RIF assay cpmoared with the CSF culture technique as reference

Sensitivity = TP/TP+FN

73/(73+7) X 100 = 91%

Specificity = TN/TN+FP

37/(37+8) X 100 = 82%

Positive Predictive Value = TP/TP+FP

73/(73+8) X 100 = 90%

Negative predictive value = TN/TN+FN

37/(37+7) X 100 = 84%

Accuracy

(73+37)/125 =88%

was 84% and the overall accuracy was 88% shown in
Table 3.

DISCUSSION

Tuberculosis (TB) is a second most leading cause of
death after HIV by an Infectious agent. It is a major cause
of morbidity and mortality throughout the world, killing 2-3
million people every year. Most of these deaths occur in
the developing world that includes Pakistan. Although
extra pulmonary TB is less common than pulmonary TB
but increasing incidence in Pakistan is observed. These
include TB meningitis, pericarditis, peritonitis etc. TB
meningitis is associated with high morbidity and mortality.
Out of 125 patients 56% were male and 44% patients
were female, mean age was 43+1.26 years. This study
showed that the sensitivity of Gene Xpert was 91% for
TBM, which is consistent with loannidis et al, where
sensitivity of GeneXpert for smear positive extra pulmo-
nary TB was 100%. Specificity in the study 82%, which
was again comparable to loannidis et al. 14 Positive
predictive value in the study was 90%, with Negative
predictive value of 84% with the overall accuracy was
88%. This was comparable with Panday et al where
Positive predictive value and Negative Predictive value
for Gene Xpert were 100% and 93.8%, respectively. 15
A study designed in India by bhatia R to assess the
diagnostic ability of GeneXpert in detecting MTB in CSF
showed 38.24% sensitivity of GeneXpert in comparison
to Bactec culture which was only 14.71%,and shows
more diagnostic accuracy of GeneXpert with higher
sensitivity as compared to conventional methods and
liquid culture.16

Another study conducted by metcalf in spain showed
diagnostic sensitivity of 88% for GeneXpert in diagnosis
of TBM and 75% for MGIT culture. which is also compa-
rable to our study which shows diagnostic sensitivity of
91%.17

WHO 2013 meta analysis also showed GeneXpert sensi-
tivity of 79.5% for TBM with culture as a reference gold
standard.18

CONCLUSION

The diagnostic accuracy of GeneXpert MTB assay is
equivalent to CSF culture /sensitivity. Since the reports of
GeneXpert MTb assay become available earlier as
compared to CSF culture reports, the rapid accuracy of
the test will reduce time between diagnosis and

treatment of suspected cases of Tuberculous meningitis
patients. More over the cost effectiveness of GeneXpert
will also reduce the financial burden in the community
and on the government.
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