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Abstract
Background: Tuberculous meningitis (TBM) is the most severe form of extrapulmonary tuberculous (TB)
disease and remains difficult to diagnose. The aim of the study was to determine the diagnostic value of
clinical and laboratory findings of cerebrospinal fluid (CSF) examinations for diagnosing TBM using bacterial
culture result as the gold standard.
Methods: A prospective cross sectional study was carried out to 121 medical records of hospitalized TBM
patients in neurological ward at Dr. Hasan Sadikin General Hospital Bandung, from 1 January 2009–31
May 2013. The inclusion criteria were medical records consisted of clinical manisfestations and laboratory
findings. The clinical manisfestations were headache and nuchal rigidity, whereas the laboratory findings
were CSF chemical analysis (protein, glucose, and cells) and CSF microbiological culture. Validity such
as sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) for clinical and
laboratory findings were calculated, using bacterial culture result as the gold standard.
Results: The most clinical findings of TBM was nuchal rigidity and it had the highest sensitivity value, but
the lowest spesificity value. Decreased of CSF glucose had the highest sensitivity value compared to other
laboratory findings, but the value was low.
Conclusions: The clinical manisfestations and the laboratory findings are not sensitive and specific enough
for diagnosing TBM. [AMJ.2016;3(1):132–6]
Keywords: Cerebrospinal fluid, clinical manisfestations, diagnostic tools, laboratory findings, tuberculous
meningitis

Introduction
Tuberculous (TB) is one of the major health
problems in the world, especially in developing
countries.1,2 Manifestations of TB can be
pulmonary and or extrapulmonary, which
20.4% cases are extra-pulmonary TB.3,4 Based
on data from Centers for Disease Control and
Prevention (CDC) in 2011, it was indicated
that 5.7% extrapulmonary TB involved the
Central Nervous System (CNS).4,5 The most
severe manifestation of CNS TB is Tuberculous
Meningitis (TBM) which causes high mortality
in children and adult.5-8 The mortality rate of
TBM in Bandung, the capital city of West Java,
Indonesia, is 50% in the first week of admission
to the hospital and increases to 67% after
one month treatment in the hospital.9 Early

diagnosis and accurate treatment are promptly
needed in order to improve the outcomes.8,10,11
Standardized diagnostic criteria for TBM
have not been established, because the
clinical manifestations of TBM are not specific,
especially in the early stages of disease.12
Patients usually come to the hospital after
having headache, fever, nuchal rigidity,
irritability, vomiting or even after having many
neurologic symptoms and signs within a few
days.9,12 Many patients come with history of
typical systemic symptoms of TB infection,
such as cough, lethargy, weight loss, and night
sweating that might be suggestive of TB, but
also non-specific.12 Lumbar puncture is the
first procedure to be conducted for patients
who are suspected with CNS infections.
Routine analysis of cerebrospinal fluid (CSF)
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in most patients with TBM shows clear
appearance, increased protein, decreased
glucose concentration (a CSF glucose to plasma
ratio or absolute value) and pleocytosis with
lymphocyte predominance.12
The aim of the study was to analyze the
sensitivity and specificity of TBM clinical
manifestations and cerebrospinal fluid
abnormalities compared to bacterial culture
result.

Methods

A restrospective cross sectional study was
carried out to medical records of TBM patients
in neurological ward at Dr. Hasan Sadikin
General Hospital Bandung, top referral
hospital for West Java Province, Indonesia
from 1 January 2009 to 31 May 2013.
The inclusion criteria in this study
were medical records of hospitalized TBM
patients, consisted of clinical manisfestations
and laboratory findings. The clinical
manisfestations were headache and nuchal
rigidity, whereas the laboratory findings were
CSF chemical analysis (protein, glucose, and

cells), CSF microbiological culture. From 509
available medical records, only 121 medical
records which met the inclusion criteria (Figure
1). The operational variables in this study
were defined as nuchal rigidity defined by a
resistance to flexion of the neck due to muscle
spasm of the extensor muscles; increased CSF
protein defined by positive in concentration
>100 mg/dL; decreased CSF glucose defined
by positive in CSF to plasma glucose ratio
of <50%; CSF pleocytosis with lymphocytic
predominance defined by positive in CSF cells
count 10 ̶ 500 /µL and lymphocyte >50%;
CSF abnormalities defined by positive for all
three CSF findings in increased CSF protein,
decreased CSF glucose and CSF pleocytosis
with lymphocytic predominance.
Sensitivity, specificity, positive predictive
value (PPV) and negative predictive value
(NPV) were calculated for each variable using
bacterial culture result as the gold standard.
All of the clinical data were entered and
calculated using computer. Prior to this study,
ethical approval was obtained from the Health
Research Ethics Committee of Dr. Hasan
Sadikin General Hospital/Faculty of Medicine,

Figure 1 The Inclusion Criteria among 509 TBM Patients
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Results

This study discovered that from 121 TBM cases,
most of the patients had nuchal rigidity and
headache. From the laboratory findings, the
highest percentage of laboratory abnormalitiy
was the decrease of the glucose level in CSF
(Table 1). Moreover, only 28.93% had positive
bacterial culture.
Among 6 variables identified and measured,
the symptom of nuchal rigidity had the highest
positive culture result, compared to other
variables.
This study discovered that nuchal rigidity
was the highest sensitivity among 6 variables,
but the lowest specificity value. This study
revealed that CSF abnormalities was the
best variable which incorrectly identified
the negative cultural result. All variables in
this study showed low percentages for PPV,
on the other hand the NPV showed higher
percentages (Table 3).

Discussion
In this study, nuchal rigidity had the highest
sensitivity and CSF abnormalities had the
highest specificity among 6 analyzed variables.
Among 121 patients, 93.39% patients had
positive sign of nuchal rigidity and 88.43%
patients complained of headache. In previous
TBM study, it was reported on 77.2% patients
with nuchal rigidity and 67% patients with
headache.8 There was an increase number
of nuchal rigidity sign and headache in TBM
patients. According to Rock et al.7, adult TBM
patients normally come with classic signs
of meningitis such as fever, headache, and
meningismus/nuchal rigidity.7
This study revealed that sensitivity for
all of the variables was quite high but less
specificity. Diagnosing TBM persistence is
still difficult.13 Sensitivity of nuchal rigidity
in this study was 97% positive when cultural
result was positive either. Nevertheless,
specificity for nuchal rigidity was very low as
8%. It described that nuchal rigidity was not
specific to identify the positive culture of TBM.
Ideally, the greater sensitivity and specificity

Table 1 Clinical Manisfestations and Laboratory Findings

Total
n (%)
Clinical Manifestation
Nuchal rigidity

113 (93.39)

Decreased of CSF* glucose

100 (82.64)

Headache

107 (88.43)

Laboratory Findings

Increased of CSF protein

79 (65.29)

CSF pleocytosis lymphocytic predominance

60 (49.59)

CSF abnormalities

37 (30.58)

Positive bacteria in CSF culture

35 (28.93)

Note: *CSF= cerebrospinal fluid

Table 2 Clinical Manifestations and Laboratory Findings according to Bacterial Culture
Nuchal rigidity

Headache

Decreased CSF glucose

Increased CSF protein

CSF pleocytosis lymphocytic predominance

CSF abnormalities

Positive Culture

Negative Culture

Total

34

79

113

30

30

22

16
9

77

107

70

100

28

37

57

44

79

60
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Table 3 Sensitivity, Specificity, PPV and NPV of Clinical Manifestations and Laboratory
Findings.
Sensitivity (%) Specificity (%)
Nuchal rigidity

97

Increased CSF protein

63

Headache

Decreased CSF glucose

CSF pleocytosis lymphocytic
predominance
CSF abnormalities

PPV* (%)

NPV** (%)

8

30

88

34

28

69

86

10

46

49

86

26

19

67

Note: *PPV= positive predictive value; **NPV= negative predictive value

of test will make a better diagnostic tool from
identifying a disease. A prospective cross
sectional study which comparing signs of
meningeal inflammation (nuchal rigidity, head
jolt accentuation of headache, Kernig’s sign
and Brudzinski’s sign) to the reference CSF
white cell count >5 cells as the gold standard
concluded that physical signs of meningeal
inflammation do not accurately discriminate
between patients with meningitis from those
without it accurately regarding the poor
accuracy.11 Moreover, headache and nuchal
rigidity in meningitis caused by M. tuberculosis
and in meningitis caused by other etiological
factors cannot be differentiated.
Laboratory findings of CSF examinations
revealed that CSF glucose have the highest
sensitivity value but the lowest specificity
value. A prospective cross-sectional study
in the Philipines5, using culture or acid fast
staining or basal meningeal enhancement
on computerized axial tomography (CT)
head contrast as gold standard for analyzing
the laboratory findings showed similar
results.5 This study revealed that 35 patients
have positive result for M. tuberculosis.
The culture results explained that 28.93%
patients have definite diagnosis of TBM, and
the remaining patients are categorized as
probable or possible diagnosis TBM based
on the scoring systems. However, the absence
of mycobacterial findings in culture result
does not exclude the patients from diagnosis
of TBM.12 One study in Philipine5 reported
that among 68 patients who were diagnosed
with TBM, 5.9% culture positive or acid fast
staining were found. Another study by Chaidir
et al.8 discovered that 36% TBM patients have
positive culture. Study in Shanghai13 reported
that 12% of 25 patients TBM have positive
culture. The CDC informed that culture was
used as the gold standard for laboratory
Althea Medical Journal. 2016;3(1)
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confirmation of TB disease.14 Culture result
positive established that patients have positive
TBM infections. Ideally, sensitivity of a good
culture media is 100% which it will grow the
etiologic factor in whole TBM infections cases.
Nonetheless, culture is an imperfect gold
standard. Literature studies informed that M.
tuberculosis culture has low sensitivity. It is
limited because of the low concentration of
bacilli in CSF, characteristic of mycobacterial
itself with the need of high enrichment media,
or because the patients have already taken
the anti tuberculosis drugs before the lumbar
puncture done.5,13,15,16 The chances of positive
diagnosis can be increased by doing more
lumbar punctures.12
There are some limitations of this study.
First, acid fast staining and Polymerase Chain
Reaction (PCR) method were not used to
identify bacteria in CSF. Polymerase Chain
Reaction was not routinely done because it is
expensive. Second, some medical records were
not written completely enough and available
to be analyzed in this study. Third, there is
no separation calculation for the Human
Immunodeficiency Virus (HIV)-co infection
patient, which it possibly affects the clinical
presentation and laboratory findings in TBM
patients.
The ideal diagnostic tests which are
validated, rapid, sensitive, and specific
are absolutely needed so that appropriate
and accurate therapy can be started early,
toxicities of unnecessary treatment can be
avoided, morbidity and mortality prevalences
can be lowered. In conclusion, from clinical
findings and laboratory examinations, we
found that the sensitivity was quite high but
lack for specificity. Combination of all CSF
examinations abnormalities showed higher
specificity, but less sensitivity. Culture result
has low sensitivity.
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