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ABSTRACT... Objective: To determine the frequency of Hemophilus Influenzae type b, streptococcus pneumonia and
Niesseria Meningitidis and outcome in culture proven meningitis in children 6 months to 24 months of age admitted in
children ward. Study Design: Cross Sectional Analytical study. Setting: Pediatric Medical Unit of Bahawal Victoria Hospital,
Bahawalpur. Period: January 2019 to December 2019. Material & Methods: A total of 220 children of either sex with culture
proven meningitis, aged 6 months to 24 months, were included in the study. Demographic characteristics, duration of fever,
history of seizures, weight of child, vaccination status and bacteria isolated from Cerebrospinal Spinal Fluid (CSF) and
outcome were analyzed. Confidentiality of data was maintained and it was assured that no harm to the participants will be
done. The outcome in the form of mortality was noted during the first 10 days of hospital stay. There was no conflict of interest
among the authors and study was self-funded. Results: Amongst a total of 220 children, 123 (55.9%) were male. There
were 130 (59.1%) children who were less than or equal to 1 year of age. There were 154 (70.0%) children who were having
a weight of 7 to 10 kg. Vaccination status showed that, 111 (50.5%) were fully vaccinated, 59 (26.8%) partially vaccinated
and 50 (22.7%) not vaccinated. Duration of fever revealed that, 141 (64.1%) had fever for more than 5 days. There were 139
(63.2%) children who had a history of seizures. Streptococcus pneumonia was the commonest bacteria found in 110 (50%)
children followed by Neisseria meningitides 53 (24.1%), H. Influenza 37 (16.8%). Overall mortality was noted in 34 (15.5%)
children. Conclusion: In children with bacterial meningitis, mortality was high and most common bacteria were found to be
S.pneumoniae followed by H.influenzae.
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INTRODUCTION

Bacterial meningitis in children is a life-threatening
illness that results from bacterial infection of
the meninges and leaves some survivors with
significant sequelae. More than two third cases
of meningitis occur in the 15t and 2" years of life,
owing to decreased immunity and high vascularity
of the brain.!

The three most common bacteria among the
age group of 2 months to 24 months in the
descending order of frequency are Hemophilus
influenza type b, streptococcus pneumonia
and Neisseria meningitides before the
introduction of conjugated Hemophilus influenza
and pneumococcal vaccination in routine
immunization program. The introduction of these
vaccinations not only reduced the mortality but

also changed the etiology of bacterial meningitis.2
So, now in vaccinated children, the most common
organism in the descending order of frequency
are streptococcus pneumonia, neisseria
meningitides while the incidence of meningitis due
to hemophilus influenza type b has dramatically
decreased.® The study done by Chinchankar N et
al in 2002* before the introduction of hemophilus
influenza type b, streptococcus pneumonia
routine vaccination showed streptococcus
pneumonia 39% hemophilus influenza type b 26%
and others 35%, and mortality in 31.5% of cases.
The study done by Levy C et al in 2014° showed
mortality 10.6% after the introduction of routine
vaccination. The study done by Kuti BP et al in
20158 in Nigeria, where vaccination is very poor
showed commonest bacteria H. influenza type b
and S. pneumonia while mortality was 27.2%. The
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studies done in various parts of Pakistan showed
highly variable mortality ranging from 1.67-34%."
10

The routine vaccination in Pakistan especially in
our area is very poor and meningitis is a common
problem with a highly variable mortality in other
parts of Pakistan with no local data is available.
Moreover, the search done on PUBMED,
PAKMEDINET and MEDLIP showed that very little
national but no local data available about the
etiology of bacterial meningitis below the 2 years
of age after introduction of H. influenza type b
and S. pneumonia. So, this study was planned to
determine the frequency of hemophilus influenza
type b, streptococcus pneumonia and neisseria
meningitidis and outcome in culture proven
meningitis in children 6 months to 24 months.
It was planned to help us in decreasing the
morbidity and mortality due to the meningitis in
the community.

The objective of the study was to determine
the frequency of hemophilus influenza type
b, streptococcus pneumonia and Neisseria
meningitides, and outcome in culture proven
meningitis among children between 6 months to
24 months admitted in pediatric ward.

MATERIAL & METHODS

It was cross sectional analytic study conducted
in pediatric unit of Bahawal Victoria Hospital,
Bahawalpur from January 2019 to December
2019 after taking ethical approval from Institutional
ethical review committee (1049/DME/QAMC
Bahawalpur). Sample size calculated for the study
at 17.24% anticipated population proportion, 5%
margin of error and 95% level of confidence was
220. Children of either gender between 6 months
to 24 months of age admitted in children ward with
culture proven meningitis were included in the
study after taking informed written consent from
the parents or guardian through non probability
consecutive sampling method. Children with
meningitis following head injury, meningocele
or meningomyelocele, ventriculo-peritoneal
shunt and with unknown vaccination status were
excluded.

The outcome was measured in terms of death
(absence of spontaneous or induced movements
of body with no respiration and straight line
on electrocardiogram) during first ten days of
hospital stay. Demographic and clinical data
was collected through specifically designed,
pretested proforma. Demographic and clinical
dataincluded name, age, gender, duration of fever
(>38°C), history of seizure/seizures developing
during hospital stay, weight of child, vaccination
status and bacteria isolated from cerebrospinal
fluid (CSF) and outcome of the patient. All
cases were given intravenous (IV) antibiotics
(vancomycin 60mg/kg/day given every 8 hourly
and Ceftriaxone 100mg/kg/day given 12 hourly)
for a period of 10 days. Injection dexamethasone
was also given IV 0.2mg/kg/dose 8 hourly for 2
days starting with the 1%t dose of antibiotics. The
outcome in the form of mortality was noted during
the first 10 days of hospital stay. SPSS version
22.0 was used for statistical data analysis. Mean
and standard deviations for age, weight and
duration of fever were calculated. The frequency
and percentage were calculated for hemophilus
influenza type b, streptococcus pneumonia and
Neisseria meningitides, presence of seizures,
vaccination status and mortality. Effect modifiers
like age, weight, duration of fever, presence of
seizures an vaccination status were controlled
through stratification. Post stratification chi square
test was applied and p value less than 0.05 was
taken as significant.

RESULTS

Amongst a total of 220 children, 135 (61.4%) were
male and 85 (38.6%) female. There were 130
(59.1%) children who were less than or equal to
1 year of age while 90 (40.9%) over 1 year. Mean
age amongst children was 13.38 months with a
standard deviation of £5.9 months. There were
62 (28.2%) children who were having weight of
less than or equal to 6 kg, 149 (67.7%) having 7
to 10 kg and 9 (4.1%) over 10 kg. Mean Weight
was 7.26 kg with a standard deviation of +1.8 kg.
As far as vaccination status was concerned, 112
(50.9%) were fully vaccinated, 58 (26.4%) partially
vaccinated and 50 (22.7%) not vaccinated.

Duration of fever showed that, 79 (35.9%) having
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fever from five or less days whereas other 141 Mortality Number (%)
O,
(64.1%) had fel/er fo!' more than 5 day;. There Yes 34 (15.5%)
\;v;re r1@1’;9 (63.2%) children who had a history of No 186 (84.5%)
iz :

u Total 220 (100%)
Streptococcus pneumonia was the commonest LAl Mpc:rot‘::\;t‘ybaan;toer:%s;tr:z:;rgeir:i;mth UL
bacteria found in 110 (50%) children followed by
Neisseria meningitides 53 (24.1%), H. Influenza Variables Mortality P-
37 (16.8%) whereas 20 (9.1%) children were Yes No Value
found having other bacteria. Overall mortality was Age
noted in 34 (15.5%) children. < 1year 14 (10.8%) 116 (89.2%) (15

> 1 year 20 (22.2%) 70 (77.8%) '
When different variables were compared in C:Ae';der 14 (104%) | 121 80.6%
ale 47 0%
terms of outcome, p vglge tur.neld qgt to be > Fernale 20 (23.5%) 065 (76.5%) 0.008
0.05 that proved statistical insignificance for .
weight of children, history of fever and histor Weight

ar _ ; y ver al ry <6kg 09 (14.5%) 53 (85.5%)
of seizures in terms of outcome in children with 7-10 Kg 24 (16.1%) 125 (83.9%) (oo
bacterial meningitis while age (p=0.020), gender > 10 kg 01 (11.1%) 08 (88.9%) '
(p=0.008) and vaccination status (p<0.01) of Vaccination Status
the children was significantly related with the Fully vaccinated 07 (17.9%) 105 (82.1%)

Partially vaccinated 11 (12.1%) 47 (87.9%)
outcome. y
_ Not vaccinated 16 (14.0%) 36 (86.0%) 00
Variables Frequency Percentage .

Age Duration of fever
<1 year 130 59.1% = 23"’“’3 ;; 822;% 16188(8869;1;{;) 0.638
> 1 year 090 40.9% ays o7 (83.7%)
Gender History of seizures
Male 135 61.4% Yes 21 (15.1%) 118 (84.9%) 0.851
Female 085 38.6% No 13 (16.0%) 68 (84.0%) '
Weight Table-IV. Characteristics of the children with bacterial
< 6kg 062 28.2% meningitis and mortality.
7-10 Kg 149 67.7%
> 10 kg 09 04.1% Bacteria Mortality
Vaccination Status Involved Yes No Total
Fully vaccinated 112 50.9% o o o
Partlally vaccinated 058 26.4% H. Influenza 8 (235 A)) 29 (156 AJ) 37 (168 A>)
Not vaccinated 050 22.7% Streptococcus 110
Duration of fever Penumonia 19(55.9%) 91 (48.9%) (50.0%)
< 5 days 079 35.9% Neisserria
>5days 141 64.1% Meningitidis 4(11.8%) 49 (26.3%) 53 (24.1%)
History of seizures
Yes 139 63.2% Others 3 (8.8%) 17 (9.1%) 20 (9.1%)
No 081 36.8% Total 34 (15.5%) 186 (84.5%) 220 (100%)
Table-l. Characteristics of the children with bacterial Table-V. Mortality and bacteria involved amongst

meningitis. (n= 220)

Microorganism Number (%)
H. Influenza 37 (16.8%)
Streptococcus Pneumonia 110 (50%)
Neisseria Meningitidis 53 (24.1%)
Others 20 (9.1%)
Total 220 (100%)

Table-Il. Bacteria involved in culture proven
meningitis. (n=220)

children.
Chi square = 3.895 p value = 0.273

DISCUSSION

Bacterial meningitis contributes considerably to
children morbidity and mortality.' In the present
study, more male children (55.9%) got enrolled as
compared to females. This has been found earlier
as well that males are affected more as compared
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to females.?

Age has been an important contributing factor in
terms of contribution to incidence and mortality
related to bacterial meningitis. The incidence of
bacterial meningitis is very age specific as it is
found more among newborn infants and elderly.
The attack rates for newborn are around 400
cases per 100,000 while this is reduced to only
1-2 per 100,000 in adults which is consistent with
our findings in which about 60% children were
having age less than or equal to 1 year.™

In the present study more than two third children
had weight between 7-10 kg and mortality was
also high in these children which is similar with
the findings of literature in which high mortality
rates were noted among underweight children.™

Vaccination status in this study showed that
about half of the children enrolled in the study
were either partially vaccinated or not vaccinated
at all and most common bacteria was found as
streptococcus pneumonia Overall mortality was
noted in 15.5% children which are quite similar to
findings of Kakkar et al in which S. pneumoniae
as the commonest cause of mortality in bacterial
meningitis followed by H.influenzae.® Duration
of illness before admission to hospital appear to
be a contributing factor to mortality in bacterial
meningitis® which is inconsistent with our findings
in which duration of fever was not significantly
associated with mortality. This may be due
to easy availability of child specialists in the
primary and secondary healthcare level and
referral of only complicated cases to specialized
healthcare hospitals. It has been revealed in
the past that prolonged duration of illness prior
to the admission lead to delay in diagnosis an
initiation of effective and adequate management
of the disease. Enhancing routine immunization
services can go a long way toward preventing
meningitis. The Hib, measles, mumps, polio,
and pneumococcal vaccines can protect against
meningitis. Children and adults which are taking
care of child should wash their hands well and
often, particularly before eating and after using
the bathroom. If child has been in close contact
with someone who has meningitis than it will

be beneficial to visit child specialist as early as
possible.'®

CONCLUSION

In children with bacterial meningitis, mortality was
high and most common bacteria were found to
be s.pneumoniae followed by h.influenzae.
Copyright© 30 June, 2021.
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