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ABSTRACT

The diagnosis of tuberculous meningitis cannot be made or excluded on the basis of clinical findings.
Definite laboratory diagnosis is cumbersome and time consuming. Delay in diagnosis and institution of
proper treatment is directly related to poor outcome and sequalae. Adenosine deaminase activity
(ADA) was estimated in cerebrospinal fluid (CSF) in addition to routine CSF analysis of 32 patients of
tuberculous meningitis (TBM) and 7 patients of partially treated pyomeningitis (PTM), 10 patients aseptic
meningitis (AM) and 13 patients pyogenic meningitis (PM). Mean ADA levels in CSF of TBM patients
were higher (15.42 U/L) as compared to 7.21 U/L, 6.41 U/Land 7.50 U/L in PTM, AM and PM respectively.
This difference of ADA values in CSF between TBM and other types of meningitis was statistically
significant (p<0.01). ADA values were also compared with other biochemical and cytological parameters
of CSF & a positive correlation was found with CSF protein level. Sensitivity and specificity of ADA
levels in CSF of children to diagnose tuberculous meningitis was 75% and 90% respectively at 10 U/L
cut off of ADA levels in CSF.
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Introduction

Tuberculous meningitis (TBM) still remains an characteristic CSF cytological and biochemical changes
important cause of morbidity and mortality in children.also varies.

Often it poses a diagnostic problem to the clinicians

and the prognosis of disease is closely related to tH8 India, nearly 5 lakhs people die due to tuberculosis
stage at which the treatment is started. The definitivéach yeaklt represents 8.3 % of childhood tuberculosis
diagnosis of TBM depends upon the detection of aciTB). TBM complicates approximately 1 of every 300
fast bacilliin the CSF and culturefiycobacterium untreated primary TB infections. The importance of
tuberculosis, which takes about 6-8 weeks. Théhis disease has increased since there is emergence of
acquired immuno-deficiency syndrome (AIDS) and

Correspondences. Pan
E-mail: atanu8k@yahoo.co.uk, chatanish123@indiatimes.cBavltidrug resistant TB.Delay in diagnosis and
17



Journal of College of Medical Sciences-Nepal, 204#;8, No-2

institution of proper treatment is directly related to pooPyogenic meningitis (PM) group

outcome and sequalae, which may be seen in 20-26 this group, CSF of patients showing organisms in
% of cases. In recent years, an elevated CSFgram stained smear or culture or presence of bacterial
adenosine deaminase (ADA) activity has been showantigen on latex agglutination was taken as diagnostic
to be a promising test for the differentiation of patientsriteria. In the absence of organisms, CSF showed
of TBM from aseptic meningitis and controls but mostpleocytosis of more than 100 cells/ mm3 predominantly
of these studies are in aduitie results were less polymorphs, sugar less than half of blood sugar and
reliable in childrenAs a marker of cellularimmunity ~ protein more than 60 mg %.This was taken as inclusion
ADA activity is found to be elevated in those diseasestiteria.

in which there is a cell-mediated immune response.

Raised levels of enzyme have been found in tuberculod?artially treated pyomeningitis (PTM) group
pleuraP, peritoneal and pericardial fluids and This group consisted of patients in whom their CSF
cerebrospinal fluid (CSF)of patients with TB¥In  showed presence of organisms on gram stained smear
view of these observatioABA activity was estimated or culture or presence of bacterial antigen. In the
in CSF of children witffubeculous meningitis, Partially absence of organism CSF showed pleocytosis of more
treated meningitidseptic meningitis & Pyogenic than 100 cells/mm3, sugar less than half of blood ,sugar
meningitis to assess its diagnostic value for TBM angbrotein more than 60 mg % and who had received
to correlate with stages of TB and clinical parameterkV. antibiotics for pyogenic meningitis for more than
of CMI response to tuberculous infection. 48 hours before coming to hospital.

Place of Sudy Aseptic meningitis (AM) group
This group consisted of patients whose CSF showed

absence of organisms on gram stain or culture and CSF
pleocytosis with more than 10 cells/mm3,

Materials and methods predominantly lymphocytes and sugar more than 2/3

This cross-sectional observational type of study Wagf blood sugar value.
carried out from July 2007 to June 208d.the

patients in the age group 6 monthsto 12 years attendﬂé’bercu'ous meningitis (TBM) group
Ip this group the patients had two or more of the

Calcutta Medical College Hospital, Kolkat&gst
Bengal, India.

the pediatric inpatient ward during the above-mentione
time period, having the clinical or laboratory evidence©!lOWing features on history; fever for > two weeks,

of meningitis or meningoencephalitis were included ifontact with an adult with tuberculosis, positive
this studythus a total 62 children were studied, offantoux test. This group had CSF with absolute

which there are 43 boys and 19 gilispatients were lymphocyte counts >50 cells/mma3, protein more than

divided in 4 groups as follows, with each group having60 mg % and sugar less than 2/3 of blood seast
their own inclusion criteria. X-ray showing skiagram suggestive of pulmonary TB,
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isolation ofAFB from any site, CTlscan showing We have also compared the relationshiioA levels
evidence of chronic meningitis like hydrocephalus, basah CSF with other CSF parameters in TBM patients
exudates, infarcts, tuberculomas and histologicale. cell count, protein and sugar leveal§le. 3).
evidence of tuberculosis.

We consider tests at levels 0.01 and 0.1. p-value <
No alterations were made in the treatment given to thig 01 was taken as significant.
child while at hospital. The standard regimen as

suggested by consensus statement of IAdiademy Results and anaIySB
We had a total of 62 subjects. Of them 43 were boys

and 19 were girls. The mean age of children was 4.15
years in TBM, 3.90 years in PTM, 1.90 years in PM
and 6.10 years M. Mean duration of illnesses was

of Pediatrics working group is followed at our hospital
for treatment of TBM.

ADA activity in CSF was determined at 37°C
according to the method of Guisti and Galabtised

on the Berthlot reaction, that is the formation of colored” TEM 1S a.bout 43days, whereasitis 9, 15and 7
indophenol complex from ammonia liberated fromdays respectively for PM PTRM groups. The PM

adenosine and quantified spectrphotometricall)grouP had the highest mean cell counts and TBM group

(U.V.Visible spectrophotometd®emi. Model C-24). had the highest mean protein valdesong all the 62

One unit oADA is defined as the amount of enZymepatients only one had positive gram stained smear in

. o the PTM group which shows gm+ve cocci in cluster
required to release 1 mmol of ammonia/min from group g

. " Zn stain showed alg&~B only in one occasion. CSF
adenosine at standard assay conditions. Results were y

culture was positive in 2 out of 13 patients of PM
group. One patient gre@oagulase positivet&ph.
aureusfrom blood as well as for CSFhe other
patient grewkE.colifrom CSF onlyCSF culture for
AFB shows growth oMycobacterium tuberculosis

calculated for each group of subjects i.e. TBM, PM,

: In one occasion onlyB PCR has not done in all cases
PTM andAM and comparison was done among them, y

due to financial constraints. TB-PCR was positive on
3 occasions in TBM group.

much higher in TBM group as compared with others.

expressed as units per litre per minute (U/L/min).

Satistical analysis
The means + standard error (SEADIA values was

as shown in resultd/ideTable.1
Test1l: TBMVs. PTM : *p-value <0.01 (**<0.01)

Test2: TBMVs. PM : *p-value <0.01 (**<0.01) The mean level &DA in CSF was higher (p <0.01)

Test3: TBMVs. AM *p-value <0.01 (**< 0.01) in TBM group of patients as compared to other groups
*Test:Two-sample &ident t-test (Parametriest: (Table 1)

assuming normality)
MeanADA levels in CSF were lower (2.80 U/L) in
T est:WilcoxonTwo Samplélest (Nonparametric - case of pyogenic meningitis with low CSF cell counts
test:Without assuming any parametric distribution, inas compared to TBM (16.20 U/L) with similar counts
particulay normality) of cells. Mea\DA levels in CSF were also higher in
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TBM (16.20 U/L), when compared with PTM and taking PM group as control (84.61 %). The overall
AM group with similar low CSF cell count. (table2) SPecificity was 90 %.(table4)

In TBM group, levels oADA in CSF were also
éAt higher cut of of ADA value in CSF (LU/L), the

e 0 0
but found no correlation except CSF protein level.sensmwty decreases.to 65.6% from 75%. However
table3 there was no change in the specifiéitfower cut of
(table3). of ADA value in CSF (9 U/L), sensitivity measured to
84% but specificity decreases from 90 % to 83.3 %.
L was 75 %. The specificity was highest while takingfor diagnosis of TBM with overall sensitivity and

AM group as control (100 %) and was lowest whilespecificity 75 % and 90 % respectivéigble5)

correlated with cytological, & biochemical parameter

Table-1:ADA levels in CSF of four groups

A (UL)

Groups Mean Median Sandard Error Range
TBM (N = 32) 15.42 13.80 0.95 7.60-28.90
PM (n=13) 7.50 8.1 0.77 1.60-10.70
PTM (n=7) 7.21 7.9 0.85 4.20-10.50
AM (n=10) 6.41 7.2 1.16 1.10-10.60

Test1l: TBM Vs. PTM : *p-value <0.01 (**<0.01)
Test2: TBM Vs. PM : *p-value <0.01 (**<0.0.1)
Test3: TBM Vs. AM : *p-value <0.01 (**<0.01)

Table-2:Variation ofADA levels in CSF with CSF pleocytosis group

MeanADA Value (U/L)

TBM (n=32) 11.68 16.20 16.20 0
PM (n=13) 0 0 2.8 7.99
PTM (n=7) 0 4.2 8.1 6.96
AM (n=10) 6.41 7.4 0 0
<50 50-100 100-200 >200

Cell count (no. of cell/cmm)
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Table-3: Relationship oADA levels in CSF with other CSF parameter¥BM patients

Mean S.E. Correlation P- value
Coefficient (r)
ADA 11.38 0.77 - -
Total CSF Cell Count 77.60 6.53 -0.10 p> 0.01(NS)p> 0.1(NS)
Total CSF Protein 207.37 14.89 0.59 P<0.01(S)
Total CSF Sugar 45.92 1.91 -0.01 p> 0.01(NS)p> 0.1(NS)

* S: Significant”NS: Not SignificantWe consider tests at levels 0.01 and 0.1.

Table-4: Sensitivity and specificity of the test at 10 GBFADA levels for diagnosis 6fBM

Groups Sensitivity Specificity
TBM VS (PM+PTM+AM) 75% 90%
TBM VS PM 75% 84.61%
TBM VS PTM 75% 85.71%
TBM VSAM 75% 100%

Table-5: Sensitivity and specificity 8DA levels in CSF of patients at flifentADA levels cut df

TBM VS (PM+PTM+AM) Sensitivity specificity
ADA cut of Values (U/L)
9 84% 83.3%
10 75% 90%
11 65.6% 90%
Discussion

Results of our study indicate t#dDA levelsin CSF  Previously conflicting results have been shown
are of great value in diagnosis of TBM and inregarding the diagnostic value of GSIBA activity in

differentiating TBM from other meningitidesi.e. PM, chiidren as compared to adult TBM patients.Many

PTM &AM. studies have demonstrated a high diagnostic value with

sensitivity of 96-100 per cent in aduits.
Levels ofADA in CSF of adult patients ®8M have

been evaluated in few earlier studies. . . . .
] _ N Ribera et. al. in their study had measured the activity
Raised levels oADA in CSF are not specific to

N ) . of adenosine deaminase in cerebrospinal fluid for the
meningitis and this should be kept in mind when

. . : . ... __diagnosis and follow-up of tuberculous meningitis in
interpreting the test. Raised levels in other conditions g P g

particularly in certain intracrainal tumors has also beef dults TBM patients, butthey have not compared the

ADA levels in CSF of TBM and PTM patierts.
21
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The mearADA levels in CSF offBM cases of Our study was quite similar in terms of study design

pediatric age groups have been reported to be rangiagd result with the study by Lopez-Cortés LF et al

between 1.6-13.7 U/Lin earlier studyA relatively ~ where CSF samples from 180 adults with meningitis

higher range oADA values in CSF (15.7-21.3 U/L) of different etiologies were assayed for adenosine
has been observed in adult TBM patients. These resufi€aminase activity (ADA) and evaluated the usefulness
show that levels gfDA vary in diferent age groups Of this assay in the differential diagnosis of aseptic

and lower activity is observed in CSF of pediatricmeningitis:

patients with TBM. This may be due to difference in

immunological reactivity to tubercular antigen in children!n conclusionADA estimation in CSF is a simple,
as compared to adults. inexpensive, rapid and fairly specific method for aiding

a clinician in making the diagnosis of tuberculous

ADA assay has not been compared with PCR ofneningitis when confronted with a common dilemma
pediatrics samples neither in the literature nor by u£f distinguishing it from partially treated pyomeningitis

We found a positive correlationbA levelsin cSF ~ @nd other meningitides. For above reaséiisi

with CSF proteins but no significant correlatioABiA estimation in CSF of TBM patients should find a place

levels in CSF and CSF pleocytosis in our patients.i,n routine laboratory methodolagy

whereas Malan et al. and Prasad et al found a positive

correlation between CS¥DA levels, CSF proteins References
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