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ABSTRACT Objectives: This study was intended to isolate and identify and do antigen detection test for Streptococcus

pneumoniae, Neisseria meningitidis and Haemophilus influenzae type b from CSF samples in acute pyogenic
meningitis. Material & Methods: Fifty CSF samples from patients with acute pyogenic meningitis were cultured and identified as per
standard techniques. Antigen detection was done by using PASTOREX MENINGITIS kit (Bio-Rad France).Results: Majority were
adults (64%), maximum were in the age group of 16-40 years (38 %). Only three Streptococcus pneumoniae grew in CSF samples but
Hemophilus influenzae and Neisseria meningitidis did not grow. Antigen detection test positivity was 30%, maximum being Strepto-
coccus pneumoniae (16%), followed by Neisseria meningitidis (10%) and Hemophilus influenzae (4%). It was significant than culture
(p=0.002).Conclusion: Antigen detection test of CSF sample is superior to culture in diagnosis of acute pyogenic meningitis, is rapid,

easy to perform with not much expertise.

INTRODUCTION

Bacterial meningitis (BM) is most common infection of cen-
tral nervous system, which can progress rapidly and result
in death or permanent debilitation. It is much more com-
mon in developing countries than developed countries 2!
The widespread use of antibacterial agents in the treatment
of meningitis have drastically reduced the mortality caused
by this disease. However, both the morbidity and the mor-
tality of untreated and inappropriately treated bacterial
meningitis patients remain high.” ¥ In developed countries,
the mortality from BM is < 10% but it may be > 30% in de-
veloping countries.”) Majority of patients with bacterial
meningitis survive, but neurological sequelae occur in 10-
35 % of all survivors (especially newborns and children).l!
The common bacteria recovered from acute pyogenic men-
ingitis in children and young adults are Streptococcus pneu-
moniae, Neisseria meningitidis and Hemophilus influenzae type
b.”l Though culture methods are available for all the three
bacteria but they take 24-48 hours to grow and further
identification and antimicrobial susceptibility take another
48 hours.®! Therefore rapid detection of these bacteria will
help in early diagnosis and prompt patient management,
resulting in reduction of morbidity and mortality of these
patients. Bacterial antigen detection methods are simple,
rapid and sensitive, as well as specific. As high concentra-
tions of antigens are generally found in cerebrospinal fluid
(CSF), these tests are particularly applicable to CSF sam-
ples.’1. In view of the above, this study was undertaken
to isolate and identify Streptococcus pneumoniae, Neisseria
meningitidis and Haemophilus influenzae type b from cerebro-
spinal fluid (CSF) samples by culture and antigen detection
methods in cases of acute pyogenic meningitis. And also to
compare the culture method with antigen detection method
for the diagnosis of the same.

MATERIALS AND METHODS

A prospective study of cases of acute pyogenic meningitis
was undertaken to isolate and identify Streptococcus pneu-
moniae, Neisseria meningitidis —and Haemophilus influenzae
type b from 50 cerebrospinal fluid (CSF) samples by culture
method and antigen detection method, in the Department
of Microbiology over one year (June 2012 to May 2013). In-
clusion criteria were patients admitted in this hospital with

signs and symptoms of acute pyogenic meningitis and pa-
tients of any age and sex. Exclusion criteria were HIV sero-
positive patients and patients not willing to participate in the
study.

Processing of Cerebrospinal fluid (CSF)

CSF was collected by lumbar puncture with all aseptic pre-
cautions. It was collected in two sterile test tubes and was
transported to the Microbiology Laboratory within two
hours of collection. In the laboratory, the CSF from both
test tubes was centrifuged at 1500 rpm for 15 minutes. From
first tube, supernatant was transferred in another sterile tube
for antigen detection test and deposit was utilized for gram
staining. The deposit from second tube was used for sub-
culture on Blood agar (BA), Chocolate agar (CA) and Mac-
Conkey agar (MA). Blood agar and Chocolate agar were
incubated at 37° in a candle jar for 24 hrs and MA was in-
cubated at 37° for 24 hrs. Antigen detection was done by la-
tex agglutination test by using PASTOREX™ MENINGITIS
kit (Bio-Rad France), as per manufacturer’s instructions. The
other part was plated on modified chocolate agar (MCA) in-
corporated with isovitalex & vitamin K2 and incubated at
37°C with 5% CO, atmosphere for 48 hours. The remaining
CSF was kept in the incubator at 37°C as a backup for po-
tential reculture.l'” The organisms isolated were identified by
standard microbiological techniques.®!

Ethical clearance
Clearance for the study was obained from the Institutional
Review Board.

Statistical analysis find out

Data entry and analysis were done using statistical software SPSS
for Windows Version 16.0 (SPSS Inc., Chicago, IL, USA)” The
Chi-square test was used.

RESULTS

During a period of one year, 50 CSF samples from clinically sus-
pected cases of meningitis were tested for culture as well as an-
tigen detection test. Maximum cases in this study were males
(69.37%), with male to female ratio of 2.26:1 (Fig. 1). Figures 2
& 3 show the ICU/Ward distribution and symptoms in 50 cases.
Fever was most common symptom.
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On Gram staining, 6% samples showed pus cells; 6%
showed Gram positive cocci in pairs and 4% showed Gram
negative cocci in pairs. Figure 4 shows colonies of Strepto-
coccus pneumoniae on chocolate agar.

Figure 4 Colonies of Streptococcus pneumoniae on choco-
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Figure 5 Antigen detection positivity (30%)
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Figure 6 Detection of organism by antigen detection test
and culture
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By Chi square test along with Yate’s correction (8.198), p
value = 0.002. Therefore antigen detection test was highly
significant than culture.

Table 1 Comparison of Antigen detection test and culture
positivity

Total samples  [S. pneumo- |N. men- |H. influ-
(50) niae ingitidis |enzae Total
Positive by both

antigen and 3 0 0 3
culture

Positive by anti-

gen, negative by (5 5 2 12
culture

Negative by

antigen, positive |0 0 0 0
by culture

Total 8 5 2 15

Antigen positivity was 30% (Fig. 5) but culture positivity was
only 6% (3/50) (Table 1). By Chi square test along with Yate’s
correction (8.198), p value = 0.002. Therefore antigen detection
test was highly significant than culture.

In 6% cases paralysis occurred as complication and in 4% cases
muscular hypertonia was seen. Two patients who developed mus-
cular hypertonia were diagnosed as S. pneumoniae by antigen de-
tection test. A 65 years old female suffering from acute pyogenic
meningitis developed paralysis as a complication and N. menin-
gitidis type A was detected from CSF sample by LAT. Six per-
cent patients expired.

DISCUSSION

As in the present study, almost all studies have shown male
preponderance*'*'* A study by Singhal et al from Delhi have re-
ported 71% male, which is almost similar to this study."” In this
study, organisms were reported only in 10% cases on Gram stain.
Mani et al'* from Bangalore has reported Gram stain positivity
in 65.7% CSF samples, which is very high as compared to this
study. Less positivity in this study can be attributed to not using
cytospin to concentrate the smear for Gram stain.

S. pneumoniae was isolated from 3 samples, but this study failed
to recover H. influenzae and N. meningitidis, though selective
media like Modified chocolate agar and Hemophilus test medium
were used for these fastidious organisms. Overall culture posi-
tivity of S. pneumoniae in various studies varies from as low as
2.4% from Bangalore' to as high as 77% from Ghana’. Isolation
of N. meningitidis in CSF is very low in India (1% from Banga-
lore) and varying from 1-25% in western countries.”'® However,
a study from Niger had high isolation rate of N. meningitidis
from CSF (63%).

The H. influenzae type b (Hib) study working group has re-
ported a high culture positivity of H. influenzae (34.62%)."7 In
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all other studies,H. influenzae positivity rate varied from 0.9% to
12.6%.%'41® The incidence of H. influenzae disease has remained
low for the past several decades in India and vaccination of Hib,
though not included in national immunization program, is recom-
mended by Indian Academy of Pediatrics (IAP) and World Health
Organization (WHO) for all children below 6 years of age with 3
doses at 6, 10 and 14 weeks.'® Campagne et al have reported that
80% cases of bacterial meningitis were caused by three bacteria,
i.e. S. pneumoniae, N. meningitidis and H. influenzae.*

Opverall positivity of antigen detection test was 30% in this study.
S. pneumoniae positivity was 16%, followed by N. meningitidis
type A 10% and H. influenzae type b 4%. No antigen was detected
in 70% cases. Mani et al have reported antigen detection positiv-
ity in 54.6% cases.'* A study from Bangalore has reported 2.85%
positivity of S. pneumoniae by latex agglutination test (LAT)
in CSF in cases of invasive pneumococcal disease.” A study from
Niger reported antigen detection positivity from CSF samples to be
77.9% for N. meningitidis, 11.9% for S. pneumoniae and 10.2% for
H. influenzae?

Shah et al from Bangalore in 2009 also showed better LAT
positivity (7.7%), than culture positivity (2.9%) in cases of
acute pyogenic meningitis due to S. pneumoniae in children
<5 years of age.”® A study by Minz et al in 2008, has shown
superiority of LAT over culture positivity for cases of H. in-
fluenzae type b meningitis.” LAT may be most useful for the
patient who has been pretreated with antimicrobial therapy
and whose Gram stain and CSF culture results are nega-
tive.®

In 90% cases, no complications were seen in this study. The
common complications seen in cases of acute pyogenic men-
ingitis are cranial nerve palsy, hemiparesis/quadriparesis,
stroke, cerebral/cerebellar herniation and thrombosis of du-
ral venous sinuses.”’ Beek et al have reported cranial nerve
palsy in 19% of their cases, paralysis in 5% and aphasia in
2%.2' However, none of the patients developed cranial nerve
palsy and aphasia in this study.

About 30% of survivors of H. influenzae type b meningitis
suffer from major disabilities.> Out of two cases of H. influ-
enzae type b meningitis diagnosed by LAT in this study, one
patient expired but no complications were seen in both these
patients. Mortality due to S. pneumoniae in

<5 years age group of children has been reported to be as
high as 73% by CDC.% In a study from Pondicherry, mor-
tality reported was 20% in meningitis due to S. pneumoniae,”
and in this study, mortality was 25% in meningitis due to S.
pneumoniae (2/8). Singhal et al from Delhi have reported 14%
mortality in meningitis due to N. meningitidis serogroup A in
2007.5 None of the cases of N. meningitidis meningitis in this
study expired, though one developed paralysis.

CONCLUSION

Antigen detection test by latex agglutination from CSF sam-
ple is superior to culture and Gram stain in diagnosis of
acute pyogenic meningitis. Though latex agglutination test is
slightly expensive but it is rapid, easy to perform and does
not require much expertise.
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