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Introduction & objective: Acute Bacterial Meningitis (ABM) is a medical emergency which
warrants early diagnosis. Pretreatment with antibiotic before lumbar puncture make interpretation of
CSF culture difficult. Clinicians must rely on the other tests to determine the etiology of meningitis.
Thus it is very important to ascertain the diagnostic efficacy of different tests employed. This study
was aimed to evaluate Real Time PCR with other diagnostic methods in culture negative ABM in
pediatric age group.

Material & Method: 60 CSF samples from suspected cases of ABM were subjected to cytology,
gram staining, biochemical analysis, culture as well as antigen detection by latex agglutination test
(LAT) for S.pneumoniae, H.influenzae, N.meningitidis, E.coli, Gr.B Streptococcus and probe based
Real Time PCR for S.pneumoniae, H.influenzae, N.meningitidis.

Result: Among the five PCR positive samples for S. pneumoniae four were positive by LAT, of
which only one was isolated by culture. Of the three PCR positive H.influenzae samples, two were
positive by LAT but none yielded growth. All CSF samples demonstrating microorganism by any
means (culture, LAT, RTPCR) had shown Polymorphonuclear leucocytosis & pus cells.

Conclusion: This study emphasizes the need to subject pediatric CSF samples to Real Time PCR for
identifying microorganism, showing polymorphonuclear leucocytosis & pus cells which may be
missed on culture.

Copyright © 2016, Prakash Kumar Mishra et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

Conventional methods take 48-72 hours for isolation and
identification of the causative bacteria of ABM. Delay in

Acute Bacterial Meningitis (ABM) is one of the most severe  iaonosis and initiation of antimicrobial therapy can result in

infectious diseases in pediatric age group. There is a need for
periodic review of ABM, since the pathogens causing the
infection vary with time, geography and patient age (Tang
et al., 1999).Choice of initial antibiotic therapy is based on
this. Pretreatment with antibiotic before lumbar puncture
hampers interpretation of CSF culture (Riordan, 2002).
Clinicians must rely on the other tests to determine the etiology
of meningitis. Thus it is very important to ascertain the
diagnostic efficacy of different tests employed.
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poor outcome of the disease. Microscopy, antigen detection and
nucleic acid amplification techniques may help in early
diagnosis of ABM. This study was aimed to evaluate Tagman
probe based Real Time PCR (RTPCR) with other diagnostic
methods in case of culture negative ABM in pediatric age

group.
MATERIALS AND METHODS

An observational study was done at Departments of
Microbiology & Pediatrics, U.C.M.S. & G.T.B. Hospital, Delhi
after approval from Institutional ethical committee. CSF from
60 provisionally diagnosed cases of ABM in Pediatric Casualty
and NICU were taken. CSF samples were macroscopically
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examined & direct cytology was done. CSF sample was
centrifuged and smear was prepared from deposit for
demonstration of pus cells and microorganism on Gram
staining. Detection of soluble antigen of H.influenzae type b,
Streptococcus pneumoniae, Neisseria meningitidis group A,
groupB/E.coli K1, group C, group Y/W135 & Streptococcus
group B in CSF sample was performed by latex agglutination
test (LAT) using PASTOREX ™ Meningitis kit (BIO-RAD).
CSF sample were cultured & isolates were identified as per
standard protocol (Collee et al., 1996). All the isolates were
tested for antimicrobial susceptibility as per CLSI guideline
(Cockerill et al., 2010) From each CSF sample DNA was
extracted by Accuprep” Genomic DNA Extraction Kit
(BIONEER) and subjected to TagMan probe based Real time
PCR for detection of S. pneumoniae ,H.influenzae and
N.meningitidis (Corless et al., 2001). (Tablel & Table 2).
Levels of protein & glucose in CSF were estimated by
automated analyzer as per manufacture instruction (Star21 plus,
Rapid Diagnostics Pvt Itd, Mumbeai).

26(43.33%) showed pus cells and all these samples showed
polymorphonuclear leucocytosis but only 16 showed turbid
appearances. In one sample only lanceolate shaped Gram
positive cocci in pairs could be seen. By antigen detection
assay (LAT), 4 each were positive for Streptococcus
pneumoniae and Group B Streptococcus, 2 were positive for
Haemophilus influenzae and 1 was positive for Escherichia
coli. In LAT positive 11 samples only 6(54.54%) were turbid
whereas all had shown polymorphonuclear leucocytosis and
pus cells.LAT were positive in 9 culture negative CSF samples.
CSF protein was more than normal level in 25 (41.66%)
samples. CSF glucose level was low in 20 (33.33%) samples.
In 5(8.33%) of the 60 CSF samples, microorganism were
isolated. 2 were identified as Acinetobacter baumanii,1 each as
Streptococcus pneumoniae, Escherichia coli and Klebsiella
oxytoca. All culture positive CSF samples were turbid and had
shown polymorphonuclear leucocytosis and pus cells.

Table 1. Bacteria & Primer, probe sequences were as follows

Bacteria

Primer sequence

Neisseria meningitidis

Hemophilus influenzae

Streptococcus pneumoniae

CtrA F- 5-gCTgCggTAggTggTTCAA

CtrA R- 5"-TTgTCgCggATTTgCAACTA

CtrA TM- 6FAM-CATTgCCACgTgTCAgCTgCACAT-BBQ
gyrAS F- 5'-CACTTCgCTATATgTTggTTgAT

gyrA. A R- 5'-CCATCATAGTTTggCgAgAA

Hinflu.TM- 5°-6 FAM- CTgCAATgCgTTATACCgAAgTgc-BBQ
ply F- 5"-TgCAgAgCgTCCTTTggTCTAT

plyR- 5"-CTCTTACTCgTggTTTCCAACTTgA

ply TM- 5’-6 FAM-TggCgCCCATAAgCAACACTCCgAA--BBQ

Table 2. PCR Parameters for molecular detection of N.miningitidis,S.pneumoniae,H.influenzae

Programme name cycle Temp(°c) Holding time Ramp rate(’C/Sec)
Preincubation-denaturation 1 95 5 min 44
Amplification 50%/45%/50°  Denaturation-95 10 sec 44
Annealing-60%/59%/54° 40%/20°/40% sec 2.2
Extension-72 01%/20%/01° 4.4
Cooling 1 40 10 sec 2.2

*N.menigitidis, #S.pneumoniae, $H.influenzae

Table 3. Evaluation of Real Time PCR for Streptococcus pneumoniae and H.influenzae in comparison to LAT & culture

Real Time PCR (n) S. pneumoniae H. influenzae
60 RT PCR Culture Culture Culture negative =~ RT PCR Culture Culture Culture negative
Positive positive negative LAT negative Positive positive negative LAT negative
LAT LAT positive LAT LAT positive
5 positive 3 positive
1 3 1 0 2 1

Negative Negative

55 55 57 57
RESULTS By Real Time PCR (RTPCR), 8 out of the 60 sample (13.3%)

Out of the 60 pediatric cases provisionally diagnosed as ABM,
39 (65%) were males and 21 (35%) were females.17(28.3%)
were neonate,17 (28.3%)were 29 days to 1 year of age,12(20%)
were >1 year to 5 years of age and 14 (23.4%)were >5 years to
12 years of age. All were empirically treated with antibiotic
before lumbar puncture was done. 16(26.66%) CSF samples
were turbid and 27(45%) had shown polymorphonuclear
leucocytosis on cytological examinations. On Gram staining

could be identified as Streptococcus pneumoniae (5/60) &
Haemophilus influenzae (3/60). (Table 3) (Figurel) RTPCR
were positive in 2 LAT negative CSF samples one each for
S.pneumoniae & H.influenzae. RTPCR were positive in 7
culture negative CSF samples, 4 for S.pneumoniae and 3 for
H.influenzae. There was no any sample in which RTPCR was
negative and culture was positive. Both RTPCR positive and
LAT negative CSF samples were clear and positive for
polymorphonuclear leucocytosis and pus cells.



30638

International Journal of Current Research, Vol. 8, Issue, 05, pp.30636-30639, May, 2016

Amplification Corves

11,360
10360
.36
8,360
7360
5.360
5.360
4 360
3360
2.360
1,360 d

Fluorescence (403-513)

L5215 <2

PC-Positive Control

Figure 1. Real Time PCR Curves for S. pneumoniae

DISCUSSION

ABM is a medical emergency, which warrants early diagnosis
and aggressive therapy. In this study males were more
commonly affected than females as in other studies. The impact
of sex hormones on the T-helper 1/T-helper 2 cytokine balance
has been proposed to explain the higher gender predilection
towards male. (Muenchhoff and Goulder, 2014; Gaegas et al.,
1977-1978; Saleh et al., 1991) This study showed neonates
were most commonly affected. High incidence rate of ABM
among this age group is due to the immature immune system of
neonates, colonization of the organisms in the female genital
tract and the increase of the permeability of the blood brain
barrier. Several studies had reported the similar findings.
(Ahmed et al., 1996; Almoneef et al., 1998) Out of 60 CSF
samples collected 16(26.66%) samples were turbid on
macroscopic examination and from these samples microbes
were isolated in only 5 (8.33%) cases by conventional culture.
46% LAT positive & 50% PCR positive samples were clear,
which indicates that turbid CSF cannot be taken as a sole
marker for ABM as also observed by Garges et al. (2006)
Cytology & Gram staining of CSF can offer immediate clues to
aid a diagnosis of ABM. Some studies have reported a CSF
Gram stain sensitivity of 60-90% and a high specificity of
>97%, stressing its importance in the rapid and accurate
diagnosis of the causative bacteria. (Neuman et al., 2008) The
yield of bacteria on a Gram stain depends on several factors
like the number of organisms present, prior use of antibiotics,
technique used for smear preparation, staining techniques and
the observer's skill and experience. In this study, all CSF
samples demonstrating microorganism by any means (culture,
LAT, RTPCR) has shown Polymorphonuclear leucocytosis &
pus cells. This study advocates cytology & Gram staining of
CSF as a routine procedure for detection of pus cells as an
indicator of bacterial infection.

CSF protein was elevated in 25 (41.66%) samples and CSF
glucose level was low in 20(33.33%). All cases which were
culture, LAT, Real Time PCR positive, had elevated CSF

protein & low CSF glucose levels. It has been observed in
many studies that ABM can occur in presence of normal CSF
protein and glucose levels. (Garges et al., 2006) CSF samples
from 5 (8.33%) patients were positive on culture in this study.
Several studies report culture negative cases of meningitis or a
low CSF culture positivity, ranging from 6 to 50%. (Bhat
et al., 1991; Das et al., 2003) Various reasons cited in the
literature for a low yield of bacteria on culture are prior
antibiotic therapy, delay in transport of specimens to the
laboratory, non availability of special media for specific
pathogens, presence of autolysis enzymes in CSF and lack of a
24 hour facility for processing CSF samples. (Sonavane et al.,
2008) Antibiotic administration prior to LP was done in all the
suspected cases of ABM in this study which could be one of
the main reason for low yield of microorganism. Though the
common pathogens associated with ABM are S. pneumoniae,
H. influenzae and N. meningitidis, the etiological agents and
their relative frequency may vary in different geographical
areas. As compared to Western studies, the relative incidence
of meningitis caused by H.influenzae, N. meningitidis and
Listeria is less in South-East Asia. On the contrary, gram
negative bacilli are increasingly being recognized as important
pathogens of ABM, as also observed in this study. (Kumar
et al., 2007) Group B Streptococcus antigen could be detected
in the CSF sample of 4 neonates by LAT. Group B
streptococci, one of the most important causes of ABM in
western countries is being increasingly recognized as a cause of
neonatal meningitis in Southeast Asia. (Wilder-Smith et al.,
2000; Berman et al., 2004) By Real Time PCR seven additional
cases, which were not diagnosed by the conventional culture
techniques could be detected. RTPCR additionally detected
microorganism in two LAT negative CSF samples. Probe based
assay are more specific than SYBR Green. (Malinen et al.,
2003) The disadvantage with SYBR Green is that, it will bind
to any double-stranded DNA in the reaction, including primer-
dimers and other non-specific reaction products, which results
in an overestimation of the target concentration. Probe based
Real time Polymerase chain reaction provides fast, precise and
accurate results. Different studies have showed a high
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specificity of the assay. (John ef al., 2001) The present study
emphasizes the need to subject pediatric CSF samples to
Tagman probe based Real Time PCR for identifying
microorganisms, especially in CSF samples showing
polymorphonuclear leucocytosis & pus cells which may be
missed on culture.
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