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ABSTRACT

BACKGROUND: C-reactive protein rises rapidly in the first 24-48 hours of occurrence of bacterial meningitis and in large incremental increases
thereafter.

METHODS: All children (121) admitted during the period of study, with clinical suspicion of meningitis were clinically, biochemically,
cytologically and bacteriologically investigated to clinch the diagnosis. Quantitative level of CSF was also sent for C-reactive protein assay by
latex agglutination test by immuno-turbidometric method.

RESULTS: There were 121 cases of meningitis admitted in the hospital and only 10 cases were culture positive. There was significant difference of
quantitative level of CSF CRP between bacterial and other than bacterial meningitis.

CONCLUSION: Quantitative estimation of CRP in CSF by IMMUNOTURBIDIMETRY is a useful test to differentiate pyogenic meningitis
from tubercular meningitis, viral meningoencephalitis and other non-meningitis CNS disorders. It is an easy, quick to perform, sensitive, reliable
and rapid diagnostic test for timely therapeutic intervention. The detection of CRP in CSF also helps in the choice of appropriate antibiotic and the
duration of therapy.
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INTRODUCTION:

Meningitis is one of the most potentially serious infections occurring
in infant and older children and important cause of morbidity and
mortality in children worldwide. In the developing countries, acute
bacterial meningitis (ABM) is one of the major cause of morbidity and
mortality Rapid and accurate diagnosis coupled with early appropriate
therapy is the utmost importance in reducing morbidity and mortality
of the patient Biochemistry, Cytology, Gram stain, Culture sensitivity
of Cerebrospinal fluid usually being done to diagnose and differentiate
pyogenic from aseptic meningitis. In such circumstances the detection
of C-reactive protein (CRP) in CSF appears to provide a new
dimension to the diagnosis of meningitis.

In developing countries, with limited resources, manpower, and skill,
we need to think about an easy and comprehensive test by which we
can diagnose ABM. Routine use of detection of CSF CRP, could be a
reliable and easy to do test and can be done for rapid diagnosis of
meningitis.

OBJECTIVE:

GENERALOBJECTIVE:

The study is aimed to estimate the level of CSF-CRP quantitatively in
bacterial & other meningitis in among children admitted in Pediatric
department of the IGIMS, Patna, Bihar.

METHODOLOGY:

Study design: The estimation of quantitative CSF-CRP among
children of meningitis is a hospital based descriptive cross sectional
study.

Place of study: All aspects of this study have been accomplished in the
department of Pediatrics, of the Indira Gandhi Institute of Medical

Sciences, Patna, Bihar.

Period of Study: The study was done in a period of 15 months from
January 2019 to March 2020.

Sample Size: Total patients were 121.

Inclusion Criteria:
Infant and children of ages 1 day to 14 years diagnosed case of

meningitis, who required a CSF study to confirm or exclude the
diagnosis.

Exclusion criteria:
Congenital anomalies of CNS, Non infectious conditions of CNS ,
Infections at the site of lumbar puncture.

Method of CSF-CRP was quantitatively detected by immuno-
turbidimetry method by using Biosystems CRPkit.

121 patients of meningoencephalitis, between 1 day to 14 years of age
were included in the study and were divided in 4 groups:- Group I-
Pyogenic meningitis, Group II- Tubercular meningitis, Group I1I-Viral
meningitis and Group IV- No CNS infection (Extra cranial infections).

RESULTS:

There were 53 cases of bacterial meningitis, 27 cases of viral
meningoencephalitis, 13 cases of tubercular meningitis and 28 cases of
control group. The male female ratio in the Acute Bacterial Meningitis,
Tubercular Bacterial Meningitis, Viral Meningocephalitis and Control
Group were 1.94:1, 5.5:1, 1.7:1 and 1.33:1 respectively. All groups
were with male predominance.

Table no-1: Distribution according to sex & diagnosis of patients

Diagnosis Sex Total

Male n (%)|Female n (%)| n (%)
|Acute Bacterial Meningitis| 35(66.03) | 18(33.97) | 53(100.00)
Tubercular Bacterial 11(84.62) 2(15.38) 13(100.00)

Meningitis

Viral Meningocephalitis | 17(62.97) | 10(37.03) | 27(100.00)
Control Group 16(57.15) | 12(42.85) | 28(100.00)
Total 79(65.29) | 42(34.71) |121(100.00)

In present study, the total 53 cases of pyogenic meningitis, 18 (33.96%)
were in the age group of <lyear, 12 (22.64%) were in the age group of
1-5 years and 23 (43.39%) were in the age group of 5-14 years. CSF-
culture was positive only 10 cases of bacterial meningitis while all
other cases of all groups were culture negative.

In our study, 47 (88.67%) cases out of 53 had quantitative level of CSF-
CRP> 1000 ng/ml in bacterial meningitis patients and only 6 (11.32%)
cases had <1000ng/ml. 19 cases (35.84%) had >2000ng/ml level of
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CSF-CRP in this group. In tubercular meningitis patients 11 (84.61%)
of 13 had <1000ng/ml quantitative level of CSF-CRP and only two had
> 1000ng/ml CSF-CRP. In viral meningoencephalitis group CSF-CRP
was >1000ng/ml in 5 cases of 27 and rest 22 cases had < 1000ng/ml
quantitative level of CSF-CRP.

Table no-2 Distribution according to CSF CRP level & diagnosis of
patients

CRP Diagnosis Total n

(ng/ml)  [ABM TBM VME [Control (%)
n(%) n(%) n(%) Group n (%)

<1000 |6 11 22 25 64
(11.32) (84.61) (81.48) [(89.28) (52.89)

1000-2000|28 2 5 3 38
(52.83) (15.38) (18.51) [(10.71) (31.40)

> 2000 19 0 0 0 19
(35.84) (0.00) (0.00)  {(0.00) (15.70)

Total 53 13 27 28 121
(100.00)  [(100.00)  [(100.00) [(100.00) (100.0

The mean CSF CRP was 1862 ng/ml in bacterial meningitis while it
was 597 ng/ml in control group and was 992 ng/ml and 816 ng/ml in
viral meningoencephalitis & tubercular bacterial meningitis
respectively. The difference in CSF CRP between bacterial and all
other groups was highly significant.(table3)

Table no-3 Mean +SD of CSF CRP according to diagnosis of
subjects

Diagnosis No. Mean +SD ng/ml
ABM 53 1862.20 +812.19
TBM 13 816.00 +361.55
VME 27 992.00 +462.92
Control Group 28 597.20 +301.38
Control |p<0.001] Highly | ABMv/s |p<0.001| Highly
Group v/s Significant| TBM Significant
ABM
Control |p <0 .01 |Significant| Control [p<0.001| Highly
Group v/s Group /s Significant
VME TBM
ABM v/s [p <0 .01 |Significant| TBM v/s | p>0.05 Not
VME VME Significant
DISCUSSION:

Bacterial meningitis is a potentially devastating illness. So prompt
recognition and early appropriate treatment is essential. Males are
more affected in pyogenic (66%) meningitis.

In the present study Gram's smear and CSF culture for pyogenic
organism could detect only 24% and 20% cases respectively.

In our study IMMUNOTURBIDIMETRY method was used for
quantitative analysis of CRP in CSF by using Biosystems CRP kit to
detect CRP in CSF of suspected cases of meningitis. We studied the
utility of CRP in the differential diagnosis of meningitis of varying
etiology.

Our analysis showed the quantitative value of CSF CRP was
significantly higher in bacterial meningitis group. The difference
between pyogenic meningitis and control group (p<0.001), between
pyogenic meningitis and viral meningo encephalitis(p<0.001) and
between pyogenic meningitis and tubercular meningitis were highly
significant (p<0.001). The difference between tubercular meningitis
and control group and between viral meningo-encephalitis and control
group were significant (p<0.05).While the difference between
tubercular meningitis and viral meningo-encephalitis was not
significant (p>0.05). These findings were similar with other study
findings like Donald PR et al, Gray BM et al, Hanson LO et al,
Trienekens PH etal, Shimetani N etal, Belal M etal (3-8).

CONCLUSION:

Although culture of CSF is the gold standard for diagnosis of pyogenic
meningitis for direct evidence of the organism, it has some limitation
particularly in peripheral set up. Routine use of detection of CSF-C-
reactive protein could be a reliable, rapid and easy to do test for the
diagnosis of bacterial meningitis and differentiate from aseptic
meningitis. It is not an alternative of examination of CSF biochemistry,
cytology and culture.
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