
Summary:
Neonatal meningitis must be recognized and treated quickly
to prevent death or disability. Incidence of neonatal
meningitis with late onset sepsis is higher in developing
countries than those of resource-rich countries. In neonates
signs and symptoms of serious infections are often obscured
and clinical examination cannot distinguish among septic
babies with or without meningitis. Clinicians often differ
whether neonates undergo lumber puncture or not to
distinguish septic babies with or without   meningitis.
Abnormal CSF findings are often used to detect neonatal
meningitis and determine the type and length of antibiotic
therapy with proven sepsis and meningitis cases.  This study
was conducted to evaluate the bacterial meningitis among
the late onset sepsis in newborns and to identify the clinical
manifestations that can distinguish septicemia from
meningitis in neonates.

Total 1706 admitted patient in NICU of Bangabandhu
Sheikh Mujib Medical University from January 2007 to
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December 2009 were evaluated retrospectively. Among the
133 (27.94%) cases of suspected late onset sepsis 47(35.33%)
were proven sepsis, 63(47.37%) were probable sepsis and
23(17.29%) cases were clinical sepsis based on clinical
features laboratory reports and blood cultures. Among the
proven sepsis 12(42.85%) cases were found to have definitive
bacterial meningitis and 16(57.15%) were probable bacterial
meningitis. Among the provable sepsis only 1(12.50%) cases
were found to have definite bacterial meningitis and 7
(87.50%) cases were probable bacterial meningitis. There
were no meningitis have found among the clinical sepsis.

Neonatal meningitis frequently occurred in late onset sepsis.
The most frequent presenting clinical features for meningitis
cases are more or less similar to those of septicemic cases.

The data of the study suggest that newborns with a positive
blood culture are significantly more likely to have meningitis
than those with a negative blood culture.
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Introduction:
Bacterial meningitis continues to be a serious problem
with high morbidity and mortality.1-3 Neonatal bacterial

meningitis occurs relatively frequently in newborn infant
with incidence of 0.2 to 0.5 per 1000 live births based
on geographically defined population.4 Incidence  of
neonatal meningitis  with late onset sepsis is higher in
developing countries of South Asian sub-continent than
resource- rich  countries.5

Neonates receiving prolonged intensive care who are
prone to nosocomial infection are in high risk group of
developing meningitis.6  Previous studies have reported
rates of hospital acquired neonatal infections that are 3
to 20 times higher in resource-poor countries than  those
of resource-rich countries.7 There were 49% cases of
all sepsis cases occurred between the age 8 to 28 days.8
About 20% - 30% of neonatal septicemia whether early
or late, is complicated by bacterial meningitis.9-10

Neonates with Early Onset sepsis with obstetric risk
factors or respiratory distress alone, lumber puncture
may be delayed but lumber puncture should be
performed in babies with late onset sepsis because
organisms in CSF often affects treatment of choice and
duration of the therapy.11



 Neonatal meningitis must be recognized and treated
quickly to combat preventable death or disability. In
Neonates signs and symptoms of serious infections are
often obscured and clinical examination cannot
distinguish septic babies with or without meningitis.
The causative agents of neonatal sepsis vary between
geographical areas and with time in any particular
locality.12  In North America and Europe, the prevalent
bacterial agents of early onset sepsis are Group B
Streptococcus (GBS), Listeria Monocytogenes and E.
Coli and those of late onset sepsis include Coagulase
Negative Staphylococcus (CONS), Kebsiella, E. Coli.13-

14 In India Shashikala S, Tallur et al. Showed Klebsiella
was the commonest organism causing neonatal
meningitis.15 On the contrary, blood culture may also
be negative in meningitis, as reported in 13-15 percent
of patients with CSF culture-proven definite  bacterial
meningitis among the provable sepsis.16 CSF studies
are recommended for all infants who are found to have
positive blood cultures.17 The importance of Lumber
Puncture (LP) as a part of the diagnostic evaluation of
the neonate with suspected sepsis has been the subject
of debate and clinical practice varies.11,16,18

 Neonatologists or Pediatricians often ignore the LP
when evaluating the newborn infants. Reasons stated
include the perceived low risk of meningitis versus the
risk of the procedure in the often unstable patient.11,18-

19 We suspected that there would be differences among
the centers in the frequency with which an LP was
performed and speculated that meningitis may be
underdiagnosed because of the failure to perform
routinely LP in neonates with suspected late onset sepsis.
The aim of this study was to establish the importance of
concomitant central nervous system infection in cases
of late onset neonatal sepsis. Specifically, we sought
to: (i) evaluate the bacterial meningitis among the late
onset sepsis in newborns, (ii) identify the clinical
manifestations that can distinguish late onset septicemia
alone from those complicated by meningitis in neonates.

Materials and Methods:
Medical records of all neonates admitted in the
Department of Neonatology, Bangabandhu Sheikh
Mujib Medical University (BSMMU) from January -
2007 to December - 2009 were evaluated. Clinical data
of the infants and laboratory findings were examined
retrospectively.

 Late Onset Sepsis (LOS) was defined as infection
occurring after 7 days of age up to 28 days of age with
two or more clinical features of sepsis like reluctant to
feed, lethargy, temperature instability, axillary
temperature <36 C or >38 C, feeding intolerance,
apnoea, respiratory distress ,capillary filling time >3
seconds on the forehead or sternam, vomiting, diarrhea,
abdominal distension, rapid rise of serum bilirubin >15
mg% in the absence of blood group incompatibility,
petechiae or bleeding diathesis, mottling,  bulged
fortanelle and convulsion  etc were present.

Laboratory markers of CBC and CRP level were
considered abnormal if- total Leukocyte count <5000/
cmm or >25000/cmm, Absolute neutrophil count <1500/
cmm, Immature total neutrophil ratio >0.2 and PBF
showed nucleated RBC with presence of toxic granules
and band and thrombocytopenia (platelet count
<1500000/cmm

CRP had measured quantitatively. A positive test result
indicates a CRP level more than   6 mg/L.

A neonate with LOS was diagnosed as a case of
meningitis if any significant bacteria was isolated from
CSF and/or the fluid contained more than 30 leukocytes/
mm3,  protein e” 200mg/dl and d”40 mg/dl of sugar.

 Positive blood and CSF cultures were considered the
‘gold standard’ against the laboratory values of CBC
and CRP level.

Working definition of LOS to be included:
1) Blood culture usually yields growth of organism

though in many cases it may be negative along with
presence of clinical features and positive   other
laboratory values of CBC and CRP level and termed
as proven sepsis.

2) If culture results were negative but other laboratory
tests were positive along with two or more clinical
features of sepsis were present and termed as
probable sepsis.

3) If culture results and other laboratory tests were
negative but   two or more clinical features of sepsis
were present and termed as clinical sepsis.

Working definition of bacterial meningitis with LOS to
be included:
1) Definite bacterial meningitis was diagnosed if there

were growth of organisms from CSF culture along
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with other laboratory values of cytological, Gram
staining and biochemical level.

2) Probable bacterial meningitis was diagnosed if no
pathogens were obtained from CSF culture but
other laboratory values of cytological, Gram
staining and biochemical level were present.

Criteria to be excluded:
 Neonates with gross congenital anomalies and those
having birth weight less than 800 gms were excluded
from the study.

All patients received standard empirical treatment for
neonatal sepsis according to protocol of proven sepsis
14 days, probable sepsis for 7-10 days and clinical sepsis
for 7days.All neonates with proven or probable
meningitis received treatment for 21 days. Subsequently
antibiotics were changed depending on the culture
sensitivity report and/or the clinical condition.

Data collection and analysis:
Data were collected from medical records admitted in
NICU from January 2007 to December 2009. All the
data were analyzed with SPSS software. Clinical
features of LOS were compared with the features of
LOS alone and those complicated by bacterial
meningitis. P values were reached from Chi square test
with 95% CI.

Results:
 A total of 1706 neonates were admitted in the BSMMU
NICU from January 2007 to December 2009.Among
them 476 (27.90%) neonates were cases of suspected
sepsis (both early and late onset sepsis)
Out of 476 cases 133 (27.94%) were found to have LOS
of which   47 (35.34%) cases were Proven sepsis, 63
(47.37%) cases were Probable sepsis and 22 (16.54%)
cases were Clinical sepsis.
There were 4 cases from the proven sepsis and 12 cases
from the probable sepsis were excluded from the study
as lumbar puncture could not be done due to life
threatening condition and/or congenital anomalies

The baseline characteristics of the babies has shown in
Table -I
Male: Female ratio was 1.2:1.  The mean gestational
age (GA) was 34wk ±.2 (range-28-40wks) weeks and
mean birth weight was 1700gms ±50 (range-900-
4080gms). Among 117 cases of Late Onset Sepsis
65(55.56%) cases were inborn and 68(58.11%) cases
were delivered by LUCS.

Clinical features of the cases were analyzed and shown
in the Table-II.

The common features were found to have- reluctant to
feed, lethargy, feeding intolerance temperature
instability, apnoeas, jaundice, respiratory distress etc.

Table-I

The baseline characteristics of the babies (n=117)

             Sex Male- 64 (54.70% )
Female - 53 (45.29%)

Birth weight <1500gms- 47(40.17% )
1500- <2500gms- 38(32.48%)
2500gm –>2500gms 32(27.35% )

Gestational age (GA) <30 wks – 37 (31.62%)
30-34 wks – 35 (29.91%)
35-<37wks – 24(20.51% )
37 –>37wks- 21(17.96%)

Mode of delivery LUCS  - 68( 58.11%)
 NVD – 49(41.89% )

Place of delivery Inborn- 65 (55.56%)
Out born – 52(44.44%)
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Features did not differ in the cases with or without
meningitis.  P values revealed no significant differences
in clinical features among the septicemia cases alone or
complicated by meningitis.

The most frequent presenting clinical features for
meningitis cases were more or less similar to those of
septicemic cases; reluctant to feed (59% vs 47%),
lethargy (56% vs 50%), feeding intolerance (57% vs
58%), apnoea (38% vs 39 %), abdominal distention
(49%vs 58%), vomiting (48% vs 61%) and temperature
instability (36% vs 53%).

   There were 3 (8.33%) cases found to have bulged
fontanels and 5 (13.89%) cases convulsion among
meningitic patients. Out of the entire septic baby 6
(7.40%) cases were found to have convulsion and 3
(3.70%) cases were bulged fontanelles.

Among the 43 cases of Proven sepsis, 28 (65.11%) cases
were found to have meningitis of which 12 (42.86%)
cases were Definite bacterial meningitis and 16
(57.14%) cases were Probable bacterial meningitis
based on either by CSF culture positive and/or CSF
abnormality.

Among the 51 cases of Probable sepsis, 8 (15.68%)
cases were found to have meningitis of which 1 (12.5%)

case had Definite bacterial meningitis as CSF culture
was positive. Other 7 (87.5%) cases had Probable
bacterial meningitis as abnormal CSF laboratory report
but CSF culture were negative.

Among the 22 cases of Clinical sepsis with strongly
clinical suspicion of meningitis, there were no cases
found to have   Definite  and/or Probable bacterial
meningitis.

Finally out of 117 cases of LOS, Bacterial meningitis
were found to have in 36(30.76%) cases, shown in
Figure I.

Among all the cases of culture positive LOS 18(41.86)
cases   Klebseilla, 17(39.53%) cases E.coli, 3(6.98%)
cases Pseudomonus, 3(6.98%) cases   Acinatobacter and
2(4.65%) cases Enterobacter were found.

Out of all the 13 (36.11%) cases of definite bacterial
meningitis yielded growth of bacteria of which there
were 7(53.85 %) cases of E.Coli, 4 (30.77%) cases of
Klebseilla and 2 (15.38%) cases of Pseudomonas which
had matched with identification and antibiotic
susceptibility profile as their corresponding blood
culture ,shown in the Table-III.

Among the 36 cases of bacterial meningitis 12(33.33%)
cases were found to have concomitant blood and CSF

Table – II

Clinical features of both Septic and Meningitic cases

Symptoms                                                 Total 117
   Septic Baby Meningitic Baby P-Value

 (n=81)  (n=36)
Number (Percentage) Number (Percentage)

Reluctant to feed 48 (59.25%) 17 (47.22%) 0.226 NS
Lethargy 45 (55.56%) 18 (50.00%) 0.577 NS
Feeding intolerance 46 (56.79%) 21 (58.33%) 0.876 NS
Temperature Instability 29 (35.80%) 19 (52.78%) 0.084 NS
Apnea 31 (38.27%) 14 (38.89%) 0.949 NS
Abdominal  distention 40 (49.38%) 21 (58.33%) 0.371 NS
Vomiting 39 (48.14%) 22 (61.11%) 0.195 NS
Jaundice 17 (20.98%) 8 (22.22%) 0.880 NS
Convulsion 6 (07.40%) 5 (13.89%) 0.267 NS
Respiratory distress 23 (28.39%) 12 (33.33%) 0.590 NS
Bulged fontanel 3 (03.70%) 3 (08.33%) 0.294 NS
High pitch cry 0 (0%) 1 (02.77%) 0.131 NS

P value reached from Chi square test with 95% CI , NS = Not Significant
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Table–III

Distribution of pathogen in the blood and CSF

Name of Organism Septic Baby (n=43) Meningitic  Baby (n=13)
Number (Percentage) Number (Percentage)

Klebseilla 18 (41.86%) 4 (30.77%)
E .coli 17 (39.53%) 7 (53.85%)
Pseudomonas 3 (6.98%) 2 (15.38)
Acinetobacter 3 (6.98%) 0 (0.00%)
Enterobacter 2(4.65%) 0 (0.00%)

Fig-I: Flow chart of the Results

 
 

       
    
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

  
  

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 
 

 

 
 

 

       
   

 

culture positive and 1(2.79%) cases where CSF culture
was positive but blood culture was negative.

In neonates with both positive blood and CSF cultures,
there was no discordance   among the organism isolated.

Discussion:
Neonatal meningitis has a high mortality and significant
risk of morbidity and neurological sequelae. But the

diagnosis is often difficult or sometimes delayed as
clinical features are non specific and LP   is not
performed routinely.
In some studies it has been shown that 20-30 % cases
of neonatal sepsis whether early or late were complicated
by neonatal meningitis. In this study we have found
30.76% cases of neonatal meningitis among the
suspected cases of LOS.9 10 20
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The incidence was also very high in the preterm and
low birth weight babies which was inversely related to
gestational age and birth weight consistent with previous
studies.13, 21

Commonest organism of neonatal meningitis in the
developed countries is Group B Streptococcus (GBS)
which is not quite similar in Bangladesh. Studies
reported E. coli, Klebseilla to be the major causative
organism of neonatal meningitis.20-21 This study has
been correlated the   previous studies of the country in
regard to neonatal sepsis where the organisms were
found to have E-coli, Klebseilla, and Pseudomonas as
the important organisms of neonatal meningitis as
comparable to other studies of Bangladesh.20

Since most cases bacterial pathogens involved in the
neonatal sepsis are commonly the same for neonatal
meningitis in a given environment. This observation has
been corroborated by parallel studies which also
identified same organisms as the most frequent
pathogens of neonatal sepsis in the same unit. In this
study all the culture positive neonatal meningitis cases
had the same organisms as in the blood indicating that
these were the complication of LOS as in other
studies.13,20

In this study   there  were 12(33.33 %) cases where
simultaneously blood culture and CSF culture were
positive but in other studies there were 50 - 66% cases
had concomitant   blood culture and CSF culture   were
positive.20,22

As reported by others 13 -38% cases, where blood
culture was negative but organisms were isolated in the
CSF as culture proven meningitis.13 22 This study also
showed 2.79% cases among the total bacterial
meningitis where organisms were not isolated from the
blood but isolated from CSF culture.

In neonates with both positive blood and CSF cultures,
the organisms isolated were discordant in 3.5% of cases
but in this study there were no discordance of isolated
organism as found in other study.20, 22

Neonates with a positive Blood culture were
significantly and more likely to have meningitis than
those with a negative blood culture and lumbar puncture
should be considered as a part of routine investigation
in late onset sepsis .23-25

The necessity of performing lumbar puncture in newborn
has been debated because of the perceived risks of
procedure in very sick infant but other studies have
shown that the incidence of meningitis secondary to
lumbar puncture is very low and there are no increased
risks of death that had a lumbar puncture.13, 25-26 In this
study there were no data of meningitis or death
secondary to lumbar puncture during the study period.

Limitation of this study was that the LP was done
sometime after receiving antibiotics.

Nonetheless the data confirmed that it is very important
to an LP along with blood culture for all suspected cases
of LOS.

Conclusion:
Neonatal meningitis is not uncommon in late onset
sepsis. The presenting clinical features for meningitis
cases are more or less similar to those of septicemic
cases. The data of the study suggest that neonates with
positive blood culture LOS are more likely to have
meningitis than those with negative blood culture.
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