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ABSTRACT… Objectives: To determine the frequency of meningitis in neonates having late onset
septicemia. Study Design: Descriptive, cross-sectional study. Place and Duration of Study:
Department of Pediatrics, D.H.Q, Faisalabad from August, 2015 to January, 2016. Methodology:
105 neonates aged between 3-28 days having late onset septicemia were included in the study
through non-probability consecutive sampling. Neonates having spina bifida, anencephaly
and very sick neonates, after initial stabilization were excluded. For assessment of meningitis
1ml blood sample and CSF sample were sent to the hospital pathology laboratory. Meningitis
was labeled if the patient had all of the following criteria: CSF glucose less than the plasma
glucose by ≥50%, CSF white cell count >10/cumm and CSF protein >80 mg/dl. Results: Out
of 105 patients, mean age was 13.53±6.99 days. 59 (56.2%) patients were male and 46 (43.8%)
patients were females. The prevalence of meningitis was found to be 20 (19%). 11 (18.6%) male
patients had meningitis while 9 (19.6%) female patients had meningitis with p-value = 0.905.
Meningitis is more common in patients having age between 4-15 days 17 (26.6%) than the 3
(7.3%) patients having age between 16-27 days with p-value = 0.014. Conclusion: Meningitis
is a common disorder in neonates having late onset septicemia. By knowing the magnitude of
this complication preventive measure can be adopted to minimize the burden of this disease.
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INTRODUCTION
Neonatal sepsis is an important cause of
neonatal morbidity and mortality.1 In neonatal
sepsis, initially there is bacteremia followed by
signs and symptoms of systemic infection during
first month of life.2 Neonatal sepsis is categorized
in two stages depending upon the onset, early
onset sepsis (EOS) and late onset sepsis (LOS).
LOS is defined as occurrence of infection after 72
hrs of life.3,4
Sepsis is the third most common cause of death
in hospitalized patients.5,6 The highest rate of
sepsis is being observed in Africa and Asia (2338/1,000 live births) and the lowest, in countries
like the U.S. and Australia (range, 1.5-3.5 /1,000
live births).1
Most common organisms involved in neonatal
sepsis are gram positive and gram negative
bacteria and Candida. Many other organisms
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can also be involved depending upon time and
place.7 The signs and symptoms of neonatal
sepsis consist of fever or hypothermia, cyanosis,
respiratory difficulties, apnea, reluctance to
feed, lethargy or irritability, hypotonia, fits,
bulging fontanel, bleeding problems, abdominal
distention, gauiac-positive stools, unexplained
jaundice, or more importantly, “not looking well”.8
Late-onset neonatal septicemia results in serious
complications like broncho pulmonary dysplasia,
short bowel syndrome, parenteral nutrition–
associated liver disease, anemia of chronic
disease and serious neurodevelopment sequalae.
It also increases the risk of mortality.9 Meningitis
is most common cause of sepsis in neonates. In
different studies, prevalence of meningitis varies
from 0.3% to 3%.10
Meningitis is common presentation of LOS,11 and
it results in serious neurological sequale and
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impairment.12
In a study conducted in India showed the
prevalence of meningitis as 22.5% in neonates
with LOS.10
To the best of my knowledge, there is little
information in Pakistan regarding the relation
of meningitis with LOS in neonates. As there is
variability in literature and no attention is paid
in this regard in normal practice, so I want to
conduct this study to assess the exact burden of
meningitis in neonates with LOS in our population
for optimizing neonatal care.
The aim of the study was to determine the
frequency of meningitis in neonates having late
onset septicemia
METHODOLOGY
It was a cross sectional study, carried out in
the Department of Pediatrics, D.H.Q Hospital,
Faisalabad, on 105neonates of late onset
septicemia from August 2015 to January 2016
through non-probability consecutive sampling.
Permission was taken from the hospital ethical
committee and informed consent was taken from
all the patients.
Sample size was calculated by using WHO
sample size calculator for single proportion, using
Prevalence of meningitis in late onset septicemia
neonates as22.5%10 with 95%confidence level
and taking absolute precision as 8%.One hundred
and five patients were dealt by non-probability,
consecutive sampling technique.
Neonates of both genders between the ages of
3-28 days with late onset septicemia were included
in the study. Late onset septicemia was defined
as neonates older than 72 hours presenting
with all of following symptoms, i.e., excessive
high pitched crying, cyanosis (blue coloration
of lips and skin), no spontaneous movements,
tachypnea (respiratory rate more than 60/min),
hypothermia (temperature below 950 F) and CRP
> 6mg/L. Patients with spina bifida, anencephaly,
other neural tube defects and very sick neonates,
after initial stabilization were excluded.
Professional Med J 2018;25(1):104-108.

2

Demographic details of all patients were noted.
For assessment of meningitis 1ml blood sample
and CSF sample were sent to the hospital
pathology laboratory and it was reported by
pathologist. Meningitis was labeled if the patient
will have all of the followings: 1) CSF glucose less
than the plasma glucose by ≥50%, 2) CSF white
cell count >10/cumm, 3) CSF protein >80 mg/dl.
All the data was entered and analyzed on SPSS
Version21. Mean ± Standard Deviation was
calculated for age. Frequency and percentages
will be calculated for gender and meningitis. Effect
modifiers like age and gender were stratified and
post-stratification chi-square test was applied. A
p-value ≤ 0.05 was considered as significant.
RESULTS
Table-I shows the demographic characteristics
of the patients. Majority of the patients were
between 4-15 days (61%) of age and least
patients were 16-27 days old (39%) with mean
age 13.53±6.99 days. While minimum age was 4
days and maximum age was 27 days. Out of 105
patients, 59 (56.2%) patients were male and 46
(43.8%) patients were females.
Demographic characteristics
Age
Mean 13.53±6.99 days
4-15 days
64 (61%)
16-27 days
41 (39%)
Gender
Male
59 (56.2%)
Female
46 (43.8%)
Table-1. Demographic characteristics

Table-II shows the distribution of meningitis
among 105 patients of late onset septicemia. 20
(19%) patients had meningitis and 85 (81%) had
no meningitis.

Yes
No

Presence of Meningitis (n = 105)
20 (19%)
85 (81%)
Table-II. Distribution of meningitis

Figure-1 show the distribution of meningitis among
both gender. Out of 59 male patients, 11 (18.6%)
patients had meningitis and 48 (81.4%) patients
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had no meningitis. Out of 46 female patients, 9
(19.6%) patients had meningitis and 37 (80.4%)
patients had no meningitis with p-value = 0.905.
Gender
Male
Female

48
45.71%
37
35.24%

11
10.48%

9
8.57%

Figure-1. Distribution of meningitis among both gender
p-value = 0.905

Figure-2 show the distribution of meningitis
among different age groups. Out of 64 patients
having age between 4-15 days, 17 (26.6%)
patients had meningitis and 47 (73.4%) patients
had no meningitis. Out of 41 patients having
age between 16-27 days, 3 (7.3%) patients
had meningitis and 38 (92.7%) patients had no
meningitis with p-value = 0.014.
Age distribution
4-15
16-27

47
44.76%
30
38.19%

17
16.19%

3
0.88%

Figure-2. Distribution of meningitis among age groups
p-value = 0.014

DISCUSSION
In children of less than 5 years of age, neonatal
mortality every year accounts for 41% (3.6
million).12 Most of these deaths occurred in
Professional Med J 2018;25(1):104-108.

developing and under developed countries and
leading cause of deaths include pneumonia,
meningitis and sepsis.13
Neonatal meningitis is inflammation of arachnoid
and pia mater. Early detection of clinical symptoms,
prompt diagnosis and early institution of medical
therapy can reduce the risk of complications and
mortality.14
Group B streptococcus (GBS) is the most
common organism for sepsis and meningitis. It
is usually transmitted from mother to child during
childbirth. The rate of colonization in women during
pregnancy is 30%, and the vertical transmission
rate to the newborn is approximately 45%. The
use of intrapartum antibiotic prophylaxis (IAP)
has greatly reduce the rate of early onset disease
(EOD) in the United States, however occurrence
of late onset disease (LOD) remains unchanged.15
In neonates, signs and symptoms of sepsis and
meningitis are nonspecific and subtle. A diagnosis
of meningitis can only be made by analysis and
culture of cerebrospinal fluid by performing
lumbar puncture.16
Kaul et al10 conducted a study in north west India
on importance of lumbar puncture in neonates
with late onset septicemia. According to results,
prevalence of meningitis was 22.5% in late onset
septic neonates. The conclusion of study is that
meningitis is important cause of late onset sepsis
and lumbar puncture is essential to make the
diagnosis.
Shiva et al16 conducted a study to make the
diagnosis of meningitis in neonates using lumbar
puncture. They found that the 3.8% neonates with
late onset sepsis had meningitis. The conclusion
of study was that lumbar puncture should perform
in all neonates with sepsis.
Tiskumara et al17 conducted a study in Asia on
different neonatal infections. They found that the
17.2% late onset septic neonates had meningitis.
According to their conclusion, the rate of
meningitis is highest in Asia than the developed
countries.
www.theprofesional.com
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Da Silva et al18 conducted a study in Salvador,
Bahia, Brazilto see the frequency of newborn
bacterial meningitis and sepsis during the
pregnancy period. According to their results
prevalence of meningitis was found to be 17%
in late onset neonatal sepsis. Laving et al19
conducted a study to observe the rate of neonatal
bacterial meningitis. The results of their study
showed that meningitis was found in 17.9% of
septic neonates. Zea-Vera et al20 worked on
low birth weight neonates for the evaluation of
meningitis in late-onset sepsis by using lumbar
puncture. The results of their study showed that
17.5% neonates with late onset septicemia had
meningitis. Their results favor the results of my
study.
CONCLUSION
Meningitis is a common problem in late onset
septic neonates. The results of my study give the
local burden of this complication i.e.; 19% that
can be helpful in emphasizing the importance of
screening of such condition so that preventive
measures should be adopted to prevent this
disease. The development of meningitis in late
onset septic neonates is associated within crease
in age of the neonates.
Copyright© 11 Nov, 2017.
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