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Abstract
A prospective study to determine the value of C-reactive protein concentrations in cerebrospinal fluid to differentiate 

between acute bacterial, partially treated bacterial, aseptic & tubercular meningitis was performed in 51 consecutively 
observed patients (children), who underwent lumbar puncture due to suspected infective meningitis. Diagnosis included 
acute or presumed bacterial meningitis (n=11), acute or presumed viral meningitis (n=13), partially treated bacterial 
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On taking optimum cut-o� level of CSF-CRP as 0.805mg/dl in 
partially treated bacterial meningitis group the sensitivity & speci�city 
of the test was 100% & 84.2% respectively with a PPV & NPV as 66.6%& 
100% with a diagnostic accuracy(AUC) of 93% (Figure 3).

In case of Aseptic meningitis when optimum cut-o� level of CSF-
CRP was taken as 0.45mg/dl,the sensitivity & speci�city was 46.15% & 
52.63% and PPV & NPV 40% & 58.8% respectively with a diagnostic 
accuracy of 63.2%.(Figure 4).

For aseptic meningitis: WBC count>5cells/cu.mm (>30 in 
neonates) predominantly monocytic/ lymphocytic; protein>45mg/dl 
(>120mg/dl in neonates), CSF sugar normal.

For tubercular meningitis: WBC count>10cells/cu.mm predominantly 
lymphocytic, protein>100mg/dl, CSF sugar<75% of serum sugar.

For partially treated bacterial meningitis: WBC count>5cells/
cu.mm (30cells in neonates) with predominance of polymorphs or 
ambiguous cytology, protein>100mg/dl, CSF sugar<75% of serum 
sugar.

Besides CSF exam, patients were subjected to other investigations 
like Hb, TLC, DLC, Platelet Count, Blood Culture, Montoux Test, 
Radiology (CXR, CT, MRI) wherever indicated to aid in diagnosis.

CRP estimation in CSF was done by a fully automated biochemistry 
analyzer Spectra-XL by Vital Scienti�c N.V. Netherlands and the 
reagent kit CRP – Turbilatex from Spinreact, S.A.V. Spain was used.

�e principle of this analysis is that the latex particles coated 
with speci�c anti-human CRP are agglutinated when mixed with 
samples containing CRP. �e agglutination causes an absorbance 
range, dependent upon the CRP contents of the patient’s sample. �e 
reagent absorbance is analyzed by the analyzer based on photometric 
measurements.

Statistical analysis was done by using Mann-Whitney test (non-
parametric) by comparing CRP levels in CSF in each group against the 
control i.e. ‘No CNS Infection’ group. P value < 0.05 was considered to 
be signi�cant. So�ware used was SPSS of 16.0 versions.

Results
�e median value and range of CRP concentrations in CSF were as 

given in (Table 1).

It was observed that CRP levels rise signi�cantly in bacterial 
meningitis as compared to the cases who were having normal CSF 
examination(control group), p=0.000. Signi�cant rise was also seen 
in partially treated bacterial meningitis (p=0.002) and tubercular 
meningitis (p=0.022), however number of cases in tubercular 
meningitis was low (n=2).

�ere was no signi�cant di�erence in CRP levels between aseptic 
meningitis group & control group. But signi�cant CRP levels were seen 
in three cases of aseptic meningitis who were having brain parenchymal 
lesions documented by MRI (median value of 1.3mg/dl (range 1.0 – 
2.0mg/dl, p=0.011).

On ROC curve analyses, when optimum cut-o� level of CSF-
CRP in bacterial meningitis was taken as 1.3mg/dl the sensitivity and 
speci�city was 90.9% and 100% with a PPV and NPV of 100% & 95% 
respectively. �e diagnostic accuracy determined by area under curve 
(AUC) was 99% (Figure 2).

Cut-o� level Sensitivity Speci�city PPV NPV of CSF-CRP1.3 mg/
dl 90.9% 100% 100% 95%.
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Cut-off level Sensitivity Specificity   PPV NPV 
(CSF-CRP) 

0.45 mg/dl 46.15% 52.63% 40.0%   58.82% 

 

 
 

 
Figure 4: Sensitivity, specificity, PPV& NPV of CSF- CRP in diagnosis of aseptic 
meningitis when cut-off level was taken as 0.45mg/dl on ROC analysis.

In view of low number of cases in tubercular meningitis ROC curve 
analyses was not done in this group.

Discussion 
CSF culture and gram staining was positive in 18% cases (2 out 

of 11). Organisms isolated were strep. pneumoniae (n = 1) and staph 
aureus (n = 1).

Blood cultures was positive in 3 patients of partially treated 
bacterial meningitis (E. coli in 2 cases & pseudomonas in 1) and total 
leukocyte counts & di�erential counts were taken into consideration 
in the remaining 3 cases in support of CSF �ndings in this group to 
di�erentiate them from aseptic meningitis cases .PCR for Herpes was 
positive in 2 cases.

CSF culture positivity is low in our study as compared to that 
reported by various workers from India, which is around 30 – 60% 
[2]. One reason for low positivity in our study could be the use of 
human blood agar instead of sheep blood agar in our microbiology 
lab. Although S.pneumoiae, S.aureus, S.pyogenes grow on HuBA, the 
colony size tends to be very small, the morphology o�en varies from 
that present on animal blood agar, & hemolysis is minimal. As colony 

size, colony morphology & hemolysis are all critical to the identi�cation 
of these organisms, there is a much greater chance that these organisms 
from human specimens cultured on HuBA will be overlooked or 
misidenti�ed [3].

In our study we observed that CSF-CRP rises signi�cantly in acute 
bacterial meningitis. Taking 1.3mg/dl of CRP in CSF as optimum 
cut-o� level, we were able to diagnose acute bacterial meningitis with a 
sensitivity = 90.9%; speci�city = 100%; PPV = 100% & NPV = 95%. CSF-
CRP rise was also signi�cant in partially treated bacterial meningitis and 
tubercular meningitis. However the number of cases in tuberculous group 
was too low (n=2) to draw the conclusion. On taking optimum cut-o� 
level of CSF-CRP in partially treated bacterial meningitis as 0.805mg/dl, 
sensitivity & speci�city were 100% & 84.2% respectively.

It was noticed that CSF-CRP does not rise signi�cantly in aseptic 
meningitis; however there was signi�cant rise of CRP in CSF in cases 
that were having brain parenchymal lesion documented by radio- 
imaging. �e potential explanation for this observation could be local 
production of CRP in central nervous system by the a�ected tissues 
[4]. Based on these observations of our study, we conclude that CRP 
in CSF is a useful additional test for distinguishing between bacterial 
meningitis from aseptic meningitis. �is is true even with prior 
antibiotic therapy.

CSF-CRP level > 1.3mg/dl is highly suggestive of bacterial 
meningitis [5]. However if CRP levels in CSF are raised signi�cantly 
and other biochemical & cytological �ndings on CSF examination is 
suggestive of aseptic meningitis, then one should actively search for 
brain parenchymal lesion by doing neuro-imaging. Limitations of our 
study were small sample size, low culture positivity, less number of cases 
in tubercular meningitis group and despite taking into consideration of 
all evidences there might have been overlap of cases between aseptic 
and partially treated bacterial meningitis on the basis of CSF cytology 
& biochemistry [6].
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