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ABSTRACT
Adenosine deaminase  and C-reactive protein in CSF were assessed in 72 cases of Tubercular meningitis, 24
cases of partially treated pyogenic meningitis, 20 cases of Aseptic meningitis and 8 cases of febrile seizures.
Mean Adenosine deaminase value was 12.12±3.13 IU/L for Tubercular meningitis group. It was significantly
higher (p<0.001) as compared to partially treated pyogenic meningitis (5.39±2.70 IU/L) and aseptic meningitis
(1.92±0.56 IU/L) groups. A combination of clinical criteria along with biochemical test of Adenosine deaminase
and C-reactive protein in CSF increased the sensitivity of diagnosing Tubercular meningitis and differentiating
it from other forms of meningitis at an early stage.
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INTRODUCTION

Tubercular meningitis (TBM) continues to be an important
cause of hospital admission, death, and neurological disability
in children in India. The illness accounts for 1-4 % of total
pediatric hospital admission in different part of the country
(1). Early diagnosis and adequate management is the key to
decrease mortality and disability. Partially treated pyogenic
meningitis, a condition which nowadays is quiet a rampant
problem because of irrational use of antibiotics mimics TBM
both clinically as well as in the cerebrospinal fluid (CSF)
analysis and thus for a clinician differentiating TBM from
partially treated pyogenic meningitis becomes quiet difficult
on the routine diagnostic test available (2).

MATERIALS AND METHODS

The study was conducted at the Department of Pediatrics,
Jawahar Lal Nehru Medical College & Hospital in collaboration
with the Department of Biochemistry, Faculty of Life Sciences,
AMU, Aligarh for a period of one year from November 2003 to
November 2004. 124 patients of meningoencephalitis,
between 1month to 12 years of age were included in the study
and were divided in 4 groups:-
Group A - TBM (n=72) : Diagnosis was established on the
basis of clinical picture, CSF biochemistry, CSF culture, CT
scan findings and response to therapy.
Group B - Partially treated pyogenic meningitis (n=24) : It
was diagnosed on the basis of acute onset of symptoms and
history of receiving antibiotics (entral/parentral), CSF
pleocytosis and with high protein and low CSF sugar, positive
CSF/Blood culture and CT Scan findings.
Group C - Aseptic meningitis (n=20) : It was diagnosed
with predominance of lymphocytic pleocytosis, normal to
moderately raised CSF protein, normal to low CSF sugar and
negative bacterial, mycobacterial, fungal culture.
Group D - Febrile seizures (n=8) :  Patients having typical
history with normal CSF counts and biochemistry and negative
CSF culture.
Clinical criteria by Kumar et al (Fever =>7 days; Optic atrophy;
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Table 1: Comparison of CSF Biochemistry in TBM and other groups

Group Total no Cell Count Protien Sugar ADA CRP Positive
of cases (x 103/mm3) (mg%) (mg%) (IU/L) No. (%)

A 72 28.0 ± 10.9 112.0 ± 18.1# 51.0 ± 3.0# 12.12 ± 3.13* 0*

B 24 238.0 ± 43.8# 137.0 ± 12.5# 57.0 ± 2.4# 5.39 ± 2.70* 20(83.33%)*

C 20 37.0 ± 1.7 37.0 ± 1.9 70.0 ± 2.4 1.92 ± 0.56* 2(10%)*

D 8 <5 24.0 ± 1.2 71.0 ± 2.0 2.04 ± 0.72* 0*

#p value A vs. B Non-significant; * p value A vs. B; A vs. C; A vs. D <0.001 (significant)

Focal deficit; Extra pyramidal symptoms; polymorph >20 cells;
CSF leucocytes <50%) was used in this study (3). Presence
of 3 or more criteria was considered consistent with the
diagnosis of TBM.

Adenosine deaminase (ADA) estimation : The sensitive
colorimetric method of Galanti and Giusti (4) was used in this
study with some minor modifications. The activity of ADA was
measured in a cell free CSF sample (either fresh or stored for
a less than seven days at -20°C). Optical density was
measured at 628nm using CINTRA 5 spectrophotometer
(Beckman, U.S.A.). Enzyme activity was expressed in IU/L
(37°C). Control specimens of known value were included in
each run. A value of > 8 IU/L was considered consistent with
the diagnosis of TBM, chosen on the basis of various studies
conducted previously (6, 9, 11).

C - reactive protein (CRP) Estimation : Span Diagnostic
reagent kit, Surat [code 25934] used for in vitro detection of
C - reactive protein (CRP) in human sera and body fluids by
qualitative and semi quantitative rapid latex slide test was used
in this study. All the study patients were followed up to 6 months
and all the above details were recorded systematically and
extensively on pre formed Performa.

Statistical analysis : Various data was collected, organized
and statistically analyzed for significance (p value), using
unpaired t-test and Chi square test. Sensitivity, specificity,
positive predictive value and negative predictive values of
various diagnostic modalities used were calculated. Where

there was a wide range of variation in parameters, the
geometric mean was used and the standard deviation was
derived out using this mean.

RESULTS

The comparisons of various CSF laboratory tests between
the various groups are given in Table 1. The diagnostic yield
of combined clinico-biochemical criteria is depicted in Table
2. It is evident from the table that the criterion was more helpful
in differentiating TBM at early stages than the advanced
stages. CT scan of the TBM patients showed hydrocephalus
(82%) as most common finding followed by basal exudates
(76%), infarcts (14%) and tuberculoma (7%). It was normal in
2.2% (n=3) of the patients.

DISCUSSION

As evident from the data in the present study clinical criteria
alone or routine CSF cytological /biochemical tests are not
reliable in differentiating TBM from other forms of meningitis.
ADA is an enzyme with principal biologic activity in T –
lymphocytes (10). Raised levels have been used as diagnostic
marker in many studies (5-9, 11). Similarly CSF-CRP by latex
agglutination is a useful test for bacterial meningitis with
reported high sensitivity(12,13,14).The mean ADA value in
our study was 12.12±3.13 IU/L for TBM group and was
significantly higher (p<0.001) than the partially treated pyogenic
meningitis (5.39±2.70 IU/L) and aseptic meningitis
(1.92±0.56 IU/L).

Table 2: Statistical Indices in relation to Diagnostic Modalities for TBM Stage I, II & III

Sensitivity Specificity
CRITERIA I II III I II III

Clinical 37.03% 51.85% 81.71% 58.06% 61.74% 66.15%

Clinical & Positive ADA 67.34% 75.92% 86.11% 73.16% 78.21% 83.13%

Clinical, Positive ADA & 76.54% 83.14% 88.88% 79.55% 80.11% 87.79%

Negative CRP
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There has been conflicting report regarding the diagnostic
value of ADA in children as compared to adults, in whom 96-
100% sensitivity has been, described (5, 6, 17). Our study
confirms the utility of ADA as diagnostic test for TBM in children.
The clinical criteria by Kumar et al(3) when applied in our
patients had sensitivity of 37.03%, 58.06% and 81.71%
respectively for diagnosis of TBM stage I, II and III. This
highlights the low power of the clinical criteria for diagnosis of
TBM. This can be attributed to the features incorporated in
these criteria, which pertains to the later stages of the disease.
These clinical criteria can thus be presumed to be of diagnostic
help only for advanced stage Tubercular meningitis. With the
use of CSF-ADA, one can pick up early cases of TBM, a
conclusion akin to that drawn by Misra et al (12). Studies by
Seth et al (15) and Bhargava et al (16) showed similar findings
in terms of CT scan findings in TBM patients.

Based on this study results it can be concluded that in the
absence of reliable clinical criteria, high yield AFB culture/
smear and poor affordability of CT scan, estimation of CSF
ADA and CRP is warranted in all patients for early diagnosis
of TBM or where there is a diagnostic dilemma, persisting
after the usual line of investigations.
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