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Background: Neonatal sepsis is a clinical syndrome characterized by signs and symptoms of
infection with or without accompanying bacteraemia in the first month of life. It is responsible for
about 30-50% of the total neonatal deaths in developing countries. Neonatal sepsis can be divided
into two sub-types depending upon whether the onset of symptoms is within the first 72 hours of life
(Early Onset Neonatal Sepsis) or after 72 hours of life (Late Onset Neonatal Sepsis). Meningitis is an
important complication of late-onset neonatal sepsis.

Objectives: To observe characteristics of Cerebrospinal Fluid (CSF) findings in Late Onset Neonatal
Sepsis.

Methods: It was a cross-sectional descriptive study carried out in the Department of Neonatology
SSMCMH, Dhaka. The duration of the study was November 2019 to October 2020. A total of 60
neonates fulfilling the inclusion criteria were included and subjected to detailed history, and clinical
examination followed by investigations. All babies with LONS underwent lumbar puncture and CSF
was sent to the laboratory for cytology, biochemistry culture and sensitivity.

Results: Among the 60 newborns studied, the mean age of neonates was 12.45 ± 7.16 days with a
male-to-female ratio of 1.1:1. Frequency of Meningitis in babies with late-onset sepsis was 21.7%
(13 out of 60).

Conclusion: Meningitis is commonly associated with late-onset neonatal sepsis hence LP should be
done as standard protocol in such neonates. This study demonstrated that the frequency of
meningitis in late-onset neonatal sepsis was 21.7% (13/60).
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Introduction
Neonatal sepsis is one of the direct causes of
neonatal mortality and is responsible for
approximately 36% of the four million neonatal
deaths that occur annually [1]. Neonatal sepsis can
be categorized as early onset and late onset
depending on whether the onset of symptoms is
before 72 hours of life (Early onset) or after 72
hours of life (late onset). Late-onset sepsis (LONS)
is caused by the organism present in the external
environment of the home or the hospital [2]. The
signs and symptoms of neonatal sepsis consist of
fever or hypothermia, cyanosis, respiratory
difficulties, apnea, reluctant to feed, lethargy, or
irritability, hypotonia, fits, bulging fontanelle,
bleeding problems, abdominal distension,
unexplained jaundice, or more importantly “not
looking well”[3]. Late-onset neonatal sepsis occurs
in 0.1% of all newborns and up to 25% of very low
birth weight infants (birth weight <1500 gm)[4].
Meningitis is the common presentation of LONS and
it results in serious neurological sequelae and
impairment [5]. The initial signs of neonatal
meningitis, such as temperature instability, lethargy,
apnea and bradycardia are often subtle and
nonspecific and may occur as a result of other non-
infectious etiologies [6]. Classic meningitic signs
such as bulging fontanelle and seizures are usually
found later in the course of illness [7]. It is almost
impossible to distinguish sepsis from meningitis in
the neonate clinically. However cerebrospinal fluid
(CSF) positive for pathogenic bacteria indicates
meningitis [8].In early-onset neonatal sepsis,
lumbar puncture is indicated in the presence of a
positive blood culture or if the clinical picture is
consistent with septicaemia. It is not indicated if
antibiotics have been started solely due to the
presence of risk factors. In situations of late-onset
sepsis, LP should be done in all infants before
starting antibiotics. However, in clinically sick
neonates lumbar puncture should be performed
once the clinical condition stabilizes [9]. A total of
15-55% of patients who have meningitis (positive
CSF culture) have negative blood cultures [10]. The
most reliable way to diagnose meningitis is by
obtaining a CSF specimen for analysis via a lumbar
puncture (LP). If the CSF specimen is obtained
before the initiation of antibiotics, the causative
pathogen can be identified and appropriate
antibiotic therapy can be determined[11].

Materials and Methods
Type of Study: Cross-sectional descriptive study.

Place of study: Department of Neonatology,
SSMCMH, Mitford, Dhaka, Bangladesh.

Study Period: Twelve Months (November 2019 to
October 2020).

Study Population: All the patients with LONS
during the study were considered as the study
population.

Study sample: Neonates with Late Onset Neonatal
Sepsis.

Sample size calculation: Estimation of sample
size by following formula:

N=(z²pq )/(d[12]

N = 149.23 ≈149 (estimated sample size)

Sample size: The study was carried out with a
sample size of 60 due to the COVID-19 pandemic
situation.

Selection criteria

Inclusion criteria: Babies with signs and
symptoms of sepsis after 72 hours of life with the
following criteria:

1. Apnea, tachypnea, respiratory distress, cyanosis
2. Bradycardia, tachycardia.
3. Hypotonia, seizures.
4. Poor skin colour, poor perfusion.
5. Irritability, lethargy, poor feeding.
6. Abdominal distension, hepatomegaly,
splenomegaly.
7. Hypothermia, hyperthermia.

Exclusion criteria: Babies with the following
signs and symptoms:

1. Congenital infection.
2. Early neonatal sepsis.
3. Perinatal asphyxia.
4. Congenital anomalies.
5. Intracranial haemorrhage.
6. Traumatic lumbar puncture

Study procedure: This study was conducted over
12 months (from November 2019 to October 2020)
in the NICU, department of Neonatology of SSMC&
MH, a tertiary care Hospital of Dhaka after approval
by the Ethical committee.
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A written informed consent was taken from parents.
In each neonate with clinical features of sepsis, a
detailed history and clinical examination were done.
All babies with a provisional diagnosis of sepsis
underwent complete blood count, CRP, blood C/S,
chest x-ray and lumbar puncture.

Lumbar puncture was performed with appropriate
aseptic precaution and by inserting a needle
between the fourth and fifth lumber vertebrae (L4-
L5). Routine examination of CSF includes physical,
cytological, biochemical and microbiological
examination. CSF was analysed as per standard
laboratory methods.

The appearance and pressure of CSF were noted in
physical examination, for cytological examination
Neubauer counting chamber was used. For glucose
estimation oxidase method was used (Dimension
100), and for protein estimation biuret method was
used (Dimension-100). For gm staining and C/S, the
CSF was sent to the microbiology laboratory.

Statistical Methods:

After collection, data were entered into a personal
computer for analysis, and plotting and were
presented in graphs and tables. Computer-based
SPSS (Statistical Package for Social Science) version
23.0 was used. Quantitative data were expressed as
the mean ± standard deviation and categorical data
were presented as frequency and percentage. P<
0.05 was considered as statistically significant.

Results
During this period total of 60 newborns with LONs
were included in this study. The data were arranged
according to objectives set for the study and the
results were presented in Tables and Graphs.

Demographic variables of mothers, among the 60
mothers, 51 (85.0%) mothers had age group ≤29
years, 35 (58.3%) were primipara, 46 (76.7%) took
regular antenatal checkups and 30 (50.0%)
belonged to low socioeconomic condition.

Distribution of delivery variables of mothers, out of
60 mothers, 52 (86.7%) had a gestational age
between 37-42 weeks, 29 (48.3%) had undergone
caesarean section, 41 (68.3%) had hospital
delivery, premature rupture of membrane (PROM)
and prolong labour were present in 3 (5%) and 4
(6.7%) cases respectively.

Table 1: Distribution of the neonates according to
demographic variables (n=60)

Neonatesdemographic variables Frequency Percent(%)

Age(days)

≤10 30 50.0

11-20 21 35.0

21-28 9 15.0

Mean±SD(Min-Max) 12.45± 7.16(4-28)

Gender

Male 31 51.7

Female 29 48.3

Birthweight(gm)

<2500gm 12 20.0

≥2500gm 48 80.0

Mean±SD(Min-Max) 2674.17 ± 464.82 (1200-3800)

Demographic variables of neonates, among 60
neonates, 30 (50.0%) neonates had an age ≤10
days, 21 (35%) had an age group lying between 11-
20 days, male preponderance 31 (51.7%) and 48
(80.0%) neonates having ≥2500 gm birth weight
(Table-I).

Among the study population 31(51.7%) neonates
male and 29(48.3%) female as shown in figure-1

Figure 1: Pie chart showing gender distribution of
the neonates.

Table 2: Distribution of the neonates according to
the number of clinical findings (n=60)

Number of clinical findings Frequency Percent(%)

Single 40 66.7

Doubleormore 20 33.3

Total 60 100.0

Among 60 neonates, clinical variables were
respiratory problems, fever, poor feeding or
convulsion and 20 (33.3%) had double or more
clinical findings (Table II).
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Among the 60 neonates, the diagram shows that
50% of neonates have poor feeding, 35% have a
fever, 28.3% have a respiratory problem and 21.7%
have a convulsion as shown in figure-2.

Figure 2: Bar diagram showing the frequency of
clinical findings among the neonates (n=60)

Table 3: Laboratory findings on blood analysis of
neonates (n=60)
Investigation variables Mean ±SD Min-Max

CBG (mmol/L) 3.95 ± 1.21 1.90-8.60

Hb (%) 15.66 ± 2.22 11.40-22.00

TC (pre/cumm) 11202.67 ± 5807.74 3000.00-28300.00

Neutrophil (%) 56.55 ± 15.26 30.00-88.00

ANC 6823.53 ± 4891.66 1290.00-22074.00

Platelet (per/cumm) 254483.33 ± 570547.92 32000.00-4550000.00

Among the 60 neonates, data regarding blood
analysis shows septic screening, among them CBG
3.95 ± 1.21, Hb% 15.66 ± 2.22, total count of WBC
11202.67 ± 5807.74, neutrophil 56.55 ± 15.26,
ANC (Absolute neutrophil count) 6823.53 ± 4891.66
and platelet count 254483.33 ± 570547.92 (Table
III).

Table 4: Distribution of the neonates according to
investigation variables (n=60)

Investigation variables Frequency Percent(%)

CRP

Positive 44 73.3

Negative 16 26.7

Blood CS

Growth 4 6.7

No growth 56 93.3

X-ray

Normal 56 93.3

Abnormal 4 6.7

CRP: C-reactive protein

Blood C/S: Blood culture and sensitivity

Abnormal X-ray means: patchy opacity or
consolidation of the lung field

Table IV: Shows that different sepsis screening
findings, among them CRP positive 44 (73.3%),
Blood CS positive 4 (6.7%), chest x-ray findings
present 4 (6.7%).

Table 5: Findings of CSF study among the neonates
(n=60)

CSF study Mean±SD Min-Max

Cellcount(Total) 39.93 ± 142.76 3.00-1000.00

Lymphocyte(%) 93.60 ± 17.59 10.00-100.00

Polymorphs(%) 6.40 ± 17.59 .00-90.00

Protein(mg/dl) 183.71 ± 310.31 3.80-2300.00

Glucose(mmol/L) 2.77 ± 1.27 0.50-8.40

Table V: Shows that CSF analysis of the neonates,
Total cell count of CSF was 39.93 ± 142.76,
lymphocyte 93.60 ± 17.59, polymorphs 6.40 ±
17.59, protein 183.71 ± 310.31 and sugar2.77 ±
1.27.

It was evident from the pie chart that meningitis
was present in 13(21.7%) of LONS as shown in
figure-3.

Figure 3: Frequency of Meningitis in neonates with
Late Onset sepsis (n=60)

Discussion
Neonatal sepsis is one of the most common causes
of neonatal morbidity and mortality. Near about 0.3-
3% of neonates with sepsis do have meningitis but
in the case of LONS, the frequency of meningitis is
higher, even up to 30% Kaul et al[13]. This cross-
sectional study was done in the Department of
Neonatology in Sir Salimullah Medical College and
Mitford Hospital,
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Dhaka during the period from November 2019 to
October 2020 for the detection of different CSF
findings in late-onset neonatal sepsis and to
determine the frequency of meningitis LONS. The
overlapping clinical manifestations of septicemia and
meningitis make it very difficult to differentiate a
neonate with meningitis from one with septicemia
alone as meningitis is associated with much more
morbidity and mortality, it is always better to have a
high suspicion for meningitis while treating neonates
with septicemia [14].

In this study among 60 neonates, a male
predominance was observed that is male to female
ratio of 1.1:1. A Similar study conducted among
neonates with sepsis by Das AK et al[9] 2020 found
the male-to-female ratio of 2.2:1. All these studies
support the result of our study and suggest the
possibility of a sex-linked factor in host susceptibility
and genetic susceptibility of the male patient to
infection. In our part of the world, it might also be
due to the patriarchal system of our society which
gives more emphasis to the male child.

In this study, 20% (12/60) cases had birth weight
less than 2500gm and 80% (48/60) babies had
birth weight equal to more than 2500gm. In a study
done in NIMCU and NICU of Kathmandu, Nepal in
2020, there were 29.6% of low birth weight (LBW)
and 70.4% of appropriate weight babies. The lower
incidence of LBW babies is due to the inclusion of
only 13.8% (8 cases) of preterm babies. The
symptoms with which the parents or caretakers
presented in this study are almost comparable with
the findings in the study by Das AK et al and Bhagat
et al[9].

All these studies showed poor feeding, fever,
respiratory problems and lethargy and/or convulsion
to be the prominent features of presentation among
newborns with sepsis which is comparable to our
study. In this study, common features were poor
feeding 50%, fever 35%, respiratory problems
28.3% and convulsion 21.7% of cases. In this
study, CRP was positive in 73.3% of cases (44/60).
In a study by Das AK et al [9] CRP was positive in
31.2% of cases (39/125). Among the 13 cases with
abnormal CSF findings, CRP was positive in 11 cases
(84.62%) and negative in 2 cases (15.38%). In a
study by Ahmed A. Khattab et al. CRP was positive
in 90% of cases. Among 20 cases with abnormal
CSF findings,

CRP was positive in 11 cases (55%) and negative in
nine cases (45%). In this study, blood culture was
positive in 4 out of 60 cases, which account for
6.7% of total cases. In a similar study conducted in
Nepal by Das et al [9] organisms were isolated in
21.6% of cases (27/125) of the collected blood
samples. Another study was also conducted in Nepal
by Shrestha NJ et al., organisms were isolated in
6.1% of the collected blood samples. Among 13
cases with abnormal CSF finding blood culture was
positive in 2 cases (50.0%). In the present study
isolated organism from blood culture was E.coli. The
organism was sensitive to colistin,
piperacillin/tazobactam, and tigecycline. In another
study, E.coli was also isolated which is similar to our
study but the isolated organism showed sensitivity
to cloxacilin, amikacin, cotrimoxazole, cefixime,
amoxicillin[9].

This sensitivity to organisms is different in our study
probably due to demographic variables. In this
study 21.7% (13 out of 60) neonates with late-
onset neonatal sepsis were found to have abnormal
CSF findings (greater than 10 leucocytes/cu mm in
CSF) with the mean total leucocyte count was 39.93
± 142.76 with a range of 3 to 1000, the mean
protein level 183.71 ± 310.31, range 3.80 – 2300.
The mean sugar level was 2.77 ± 1.27, range 0.50
to 8.40. In a study done by Das et al [9], it was
found that 16% (20 out of 125) cases with LONS
had abnormal CSF findings with cell count greater
than 30 leucocytes/ cu mm in CSF.

In a study done by Saleem et al [15] it was found
that 75 out of 198 patients (39.47%) of LONs had
abnormal CSF, where the mean total leucocyte
count was 24.36±22.27, the mean glucose level
was 67.60±29.28 and mean protein was
127.14±77.35. In the present study, no organism
was isolated from CSF. In a study done by Das AK et
al [9] 0.8% (1 out of 125) presenting with LONS
had positive CSF culture and the organism in the
CSF culture was Streptococcus pyrogens. The
organism was sensitive to cotrimoxazole and
erythromycin.

Conclusion
This study demonstrated that a significant number
of neonates with late-onset sepsis have co-existent
neonatal meningitis (21.7%). Clinical features and
blood analysis detect sepsis but cerebrospinal fluid
findings lead diagnosis of neonatal meningitis.
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Limitations

1. It is a single-centre study. So, results may not be
representative of the whole population.
2. Small sample size due to COVID-19 pandemic
situation during the study period.

Recommendations

1. A multicentre study with a large sample can be
done to identify the prevalence of neonatal
meningitis among newborns with late-onset
neonatal sepsis.
2. Lumbar puncture and CSF examination is
essential in all cases with Late Onset Neonatal
Sepsis.
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