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Abstract

Introduction: PROM is significant not only in perinatal morbidity and mortality, but also in the long-term neonatal
complications and sequelae in survived neonates. The evaluation of neonatal sepsis is important so as to institute
treatment as quickly as possible. Hence the present study is undertaken to determine the incidence of early onset neonatal
sepsis in relation to PROM of more than 18 hours. Method: The present prospective study was conducted from
December 2013 to November 2014 in GSL medical college and hospital, Rajahmundry. All the neonates born to mothers
with history of prolonged rupture of membranes >18hrs during study period was formed sample size for present study.
Institutional Ethical Clearance was obtained prior begin of the study. A detailed history was taken including age, parity,
Obstetric history of the mother with emphasis on exact time of rupture of membranes, duration history and antibiotics
before labour were evaluated. Result: The incidence of EONS in present study was found to be 14.5%. In present study
the incidence of sepsis is higher in low birth weight neonates (66%) compared to normal birth weight babies (34%) and
higher rate of incidence in preterm neonates (61.5%) than in term neonates (38.5%). Further, Staphylococcus aureus was
the commonest isolate (45.45%) followed by CONS (27.27%). Conclusion: In conclusion, evaluation of neonatal sepsis
is very important so as to institute treatment as quickly as possible.
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Introduction

Prolonged rupture of membrane (PROM) is an neonatal infections [3]. The incidence of neonatal sepsis

important risk factor for early Onset neonatal sepsis
(EONS), which is associated with increased neonatal
morbidity and mortality. This study is mainly done to
know the incidence of early onset neonatal sepsis and
associated risk factors for early onset neonatal sepsis in
neonates born to mothers with history of PROM.

According to the World Health Organization,
approximately four million neonates die annually with a
global neonatal mortality rate of 23/1,000 live births
[1,2]. About a million of these deaths are attributable to
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according to the data from National Neonatal Perinatal
Data base (NNPD 2002-03) is 30 per 1000 live births. It
was reported as high as three times this number in
developing countries compared to developed countries
[4]. Prolonged rupture of membrane (PROM), defined
as rupture of membrane lasting more than 18 hours
before labor, is found in approximately 8%-10% of all
pregnancies [5, 6].

PROM is an important risk factor for both early onset
neonatal sepsis (EONS)and preterm births [7-9]. Blood
culture is the most frequently asked microbiological
investigations for sick neonates. It is the gold standard
for diagnosis of septicemia and should be performed in
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all cases of suspected sepsis prior to starting antibiotics.
A positive blood culture with sensitivity of isolated
organism is the best guide to antimicrobial therapy. In
EOS urine culture has a low yield and is not indicated.

Urine cultures obtained by suprapubic puncture or
bladder catheterization have been recommended in all
cases of late onset sepsis. Neonatal sepsis is usually
associated with leucopenia <5000 cu/cumm. This
finding was taken along with other parameters for early
diagnosis of neonatal sepsis with reasonable sensitivity
and specificity.
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significantly improved neonatal outcome in association
with early detection of sepsis and its aggressive
management in neonates [10, 11].

The evaluation of neonatal sepsis is important and there
is an urgent need to know whether the baby has sepsis
so as to institute treatment as quickly as possible. Hence
this study is undertaken to determine the incidence of
early onset neonatal sepsis in relation to PROM of more
than 18 hours.

Objectives

L . . o To determine the incidence of neonatal sepsis in
PROM is significant not only in perinatal morbidity and p

. . lation t 1 t f PROM
mortality, but also in the long-term neonatal relation to prolonged rupture of membranes (PROM)

L . . >18 hours and associated risk factors for early onset
complications and sequelae in survived neonates [10].

neonatal sepsis (EONS) in neonates born to mothers

Improved prenatal care and antenatal antimicrobial o
with history of PROM.

treatment of women with a history of PROM had

Material and Methods

The present prospective study was conducted from December 2013 to November 2014 in GSL medical college and
hospital, Rajahmundry. All the neonates born to mothers with history of prolonged rupture of membranes >18 hours
during study period was formed sample size for present study. Institutional Ethical Clearance was obtained prior begin of
the study. The purpose of study was explained and Informed consent was obtained from mothers.

Selection criteria

Inclusion criteria: All neonates born to mothers with Prolonged rupture of membranes more than 18 hours in GSL
medical college and hospital, Rajahmundry.

Exclusion criteria

1. Antepartum hemorrhage

2. Toxemia of pregnancy

3. Major medical illness to the mother other than infections

4. Mothers with PROM <18 hours

5. Neonates with major congenital malformations

6. Neonates presenting with symptoms after 72 hours after birth
7

. Neonates who underwent any mode of resuscitation other than routine care.

Data collection procedure: A detailed history was taken including age, parity, Obstetric history of the mother with
emphasis on exact time of rupture of membranes, duration history and antibiotics before labour were evaluated.

Detailed birth history including resuscitation details, Apgar score and gestational age assessment were evaluated. In
examination of the neonate the pulse, respiratory rate, CFT and temperature were noted followed by systemic
examination. Required investigations are done and followed during their hospital stay.

Diagnostic criteria- Diagnosis of neonatal sepsis made in neonates having clinical signs and symptoms consistent with
sepsis having any two parameters of sepsis screen positive or neonate with positive blood culture.
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Figure-2: Toxic granules

Avitex CRP
Avitex — CRP latex test

Avitex — CRP is a rapid latex agglutination test for the detection of C - reactive protein. In human serum when the latex
suspension is mixed with serum containing elevated CRP levels on a slide clear agglutination is seen within 2 minutes.

A positive result is indicated by the obvious agglutination of the latex, in a clear solution. A negative result is indicated
by no change in the latex suspension on the test slide. Positive result will be obtained at a serum CRP concentration
above 6mg/liter and negative result will be obtained at 6mg/liter and below.

Blood culture- Blood was drawn before starting any antimicrobial agent with aseptic precaution from a peripheral vein.
The volume of blood drawn was 2ml and transferred to a glucose broth in a dilution of 1:10. This was then sent to
department of Microbiology for culture and sensitivity. The bacteria were identified by the morphological, biochemical
and serological reactions.

Figure-3: Growth of staphylococcus aures.
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Figure — 4: Growth of Klebsiella.

Statistical analysis: Descriptive statistics such as mean, SD and percentage was used to present the data. Further,
sensitivity, specificity, positive predictive value, negative predictive value was calculated. Data analysis was performed
by using Microsoft excel and SPSS v20.0.

Results

Out of 200 neonates, 60 neonates had clinical signs and symptoms consistent with sepsis and are included in the category
“Clinical sepsis”

Out of 200 neonates 29 neonates had confirmed sepsis i.e. clinical features + either sepsis screen and/or blood culture
positive and are included in the category “Confirmed sepsis”

Table-1: Distribution of cases according to clinical sepsis and confirmed sepsis.

Variable Total cases Clinical sepsis Confirmed sepsis
Sex
Male 101 38 (63.33%) 18 (62%)
Female 99 22 (36.66%) 11 (38%)
Birth weight (gms)
<2500 86 41 (68.33%) 19 (66%)
>2500 114 19 (31.67%) 10 (34%)
Gestational age
<37 weeks 81 35 (58.33%) 18 (61.5%)
>37 weeks 119 25 (41.67%) 11 (38.5%)
Mode of delivery
Normal vaginal delivery 121 43 (71%) 16 (68.5%)
Caesarean section 79 17 (28%) 13 (31.5%)
Duration of PROM
18-24 hours 116 26 14 (48.27%)
24-72 hours 84 34 15 (51.72%)

In the present study it was observed male neonates with confirmed sepsis are more 62% compared to female neonates
38%. Incidence of sepsis is higher in low birth weight neonates (66%) compared to normal birth weight babies (34%).
Neonatal sepsis had a higher rate of incidence in preterm neonates (61.5%) than in term neonates (38.5%). Incidence of
sepsis was found to be higher in neonates born by normal vaginal (68.5%) delivery compared to cesarean section
(31.5%). There is no much difference between incidence of sepsis and duration of PROM, as the present study takes only
18 hours to 72 hours duration of PROM into consideration. PROM above 72 hours not included in the present study as it
causes late onset sepsis (Table-1).
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Table-2: Distribution of cases in relation to sensitivity patterns of various sepsis screen parameters

Variable No. of cases Percentage
Low WBC count 18 9.00
Neutropenia 19 9.50
IT ratio 17 8.50
Micro ESR 20 10.0
CRP 26 13.0

Out of all the five sepsis screen parameters CRP has the highest sensitivity (90.90%), with 26 cases showing positive
CRP in 29 cases of confirmed sepsis followed by Micro ESR (65.51%) with 19 cases positive in 29 cases of confirmed
sepsis (Table-2).

Table-3: Distribution of cases in relation between Sepsis screen and Blood culture

Parameters Culture positive Percentage Culture negative Percentage
Total WBC count 13 59.09 5 50.0
Absolute neutrophil count 14 63.63 5 33.33
Band count 13 59.09 4 30.76
Micro ESR 16 72.72 4 30.76
CRP 20 90.90 6 75.0

Total number of neonates with clinical sepsis was 60. Blood culture is done on all the 60 neonates with clinical signs and
symptoms. Out of 60, 22 neonates are positive for blood culture. Number of neonates with confirmed sepsis i.e- either 2
parameters of sepsis screen positive and/or blood culture positive was 29 (Table-3).

Table-4: Sepsis screen parameters.

Parameters Sensitivity Specificity Positive Negative
predictive value | predictive value
Total WBC count 59.09% 71.42% 86.66% 50.0%
Absolute neutrophil count 63.63% 72.34% 85.30% 33.33%
Band count 59.09% 57.14% 81.25% 30.76%
Micro ESR 72.72% 56.03% 84.21% 31.62%
CRP 90.90% 85.71% 95.23% 75.0%

Out of the five sepsis screen parameters, CRP has the highest sensitivity and specificity rates (Table-4).

Table-5: Bacterial pathogens isolated in blood culture of neonates.

Bacterial isolate No. of cases Percentage
Staphylococcus aureus 10 45.45
Coagulase negative staph aureus 6 27.27
Klebsiella 3 13.6
E.coli 3 13.6

Most common bacterial isolate in the present study was Staphylococcus aureus (45.45%) followed by Coagulase negative
staph aureus (27.27%), Klebsiella (13.6%) and E.coli (13.6%) (Table-5).
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Discussion

Sex distribution: In present study male babies have
more incidence of early onset neonatal sepsis compared
to female babies, which is consistent with Hitesh J
Assudani study [12]. Aletayeb Setaland Celiciac C et al
study also observed incidence of sepsis is more in male
babies compared to female babies [13, 14].

In Betty Chacko and Inderpreet Sohi study incidence of
neonatal sepsis was similar to male and female neonates
which is not consistent with the present study [15].
There was significant difference in the incidence of
sepsis between male neonates (62%) and female
neonates (38%) (p value <0.05).

Bias for male sex, place of study, sample including
other factors may be responsible for increased number
of male cases in these studies.

Birth weight: In present study there was statistical
significance in the incidence of neonatal sepsis was
more in low birth weight neonates <2500gm (66.1%)
compared to normal birth weight neonates (33.9 5) (p
value <0.05).

Similar results were obtained in other studies such as
Yasmeen J et al., 76.3% in LBW neonates vs 23.7 % in
normal birth weight neonates [16] and Rajashri Basu
Syamal Kumar study (74.87% vs 23.7%) [17].
However, in Woranart et al study, incidence of neonatal
sepsis was almost similar in both low birth weight and
normal birth weight neonates [18].

LBW babies are mostly also premature and are
predisposed to sepsis due to multiple reasons like
immune incompetence at various levels of defense,
more subjected to invasive interventions etc.

Gestational age: In present study there was significant
difference in preterm neonates (61.5%) compared to
term babies (38.5%) (p value <0.05). Kifah Al-Q Fatin
—Al awayshah study had similar results as the present
study 61.5% in preterm babies compared to 38% in
term babies [11].

However, Woranart et al study was not consistent with
the present study, 42.3% in preterm babies compared to
57.69% in term babies [18].
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Due to immature immune function, premature babies
are more prone to infections compared to term.

Mode of delivery: In present study there was
significant difference in the incidence of neonatal sepsis
in neonates born by normal vaginal delivery (68.5%) vs
caesarean section (31.5%) (p value <0.05).

Other studies which are consistent with the present
study are Kifah Al-Q Fatin —Al awayshah study, in
which incidence of neonatal sepsis in neonates born by
NVD are (54%) compared to neonates born by
caesarean section (20%) [11].

Sanyal Mukherjee study and Kodkany, Telang study
showed much greater difference in the incidence of
neonatal sepsis in neoantes born by normal vaginal
delivery compared to caesarean section (87% vs 13%)
and (81% vs 19%) respectively [19, 20].

Duration of PROM: In present study percentage of
cases with sepsis during 18 to 24 hours study period is
slightly less than 24 to 72 hours, but there was no
significant difference between incidence of sepsis
between 18 to 24 hours and 24 to 72 hours (p value
>0.05).

In Woranart et al study percentage of cases with sepsis
during 18 to 24 hours period is more compared to 24 to
72 hours period which is not consistent with present
study [18].

As present study included neonates born to mothers
with PROM only between 18 to 72 hours period, results
may not be significant to study the incidence of
neonatal sepsis in relation to PROM.

Presenting symptom: In present study Respiratory
distress (54.5%) was the commonest presenting
symptom followed by refusal of feeds (47.5%) and
lethargy (43.5%).

In Jain N K et al study also, respiratory distress (42.6%)
was the commonest presenting symptom [21].
However, in Omer et al study, fever (63.33%) was the
commonest presenting sign followed by respiratory
distress [22]. Earliest clinical features of neonatal sepsis
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are often subtle and nonspecific therefore a high index
of suspicion is needed for early diagnosis specially so if
risk factors are also present clinical features and further
course in neonatal sepsis depends on various factors
like birth weight, place of delivery, age of newborn,
intervention in preventable factors for sepsis,
availability, accessibility, affordability and timely
referral of baby to an appropriate center. Therefore,
variation in different parameters may be observed in
various studies.

H/o pre-natal antibiotic intake: In present study the
percentage of neonatal sepsis is higher in mothers with
PROM who did not receive prenatal antibiotics
(20.65%) compared to mothers who had prenatal
antibiotic intake (9.25%).

Similar results were obtained by Kifah Al-Q Fatin —Al
awayshah study, the percentage of neonatal sepsis is
only 4.4% in neonates born to mothers who received
prenatal antibiotics compared to 11% neonates whose
mothers did not receive prenatal antibiotics for PROM
[11]. Preterm premature rupture of fetal membranes
defined as rupture before 37 weeks. Occur in 2-4% of
pregnancies, is associated with intrauterine infection
and increased risk of neonatal sepsis.

There are several studies in which women presenting
with preterm PROM without labor were randomized to
receive an antibiotic or placebo. Overall, these studies
have shown that antibiotics prolonged the latency
period until delivery, reduced maternal choriomnionitis
and reduced neonatal complications, including
respiratory distress syndrome, IVH, pneumonia and
sepsis as in present study newborns whose mothers
received antibiotic before have good outcome.
Antibiotic have become an important part of the recent
advances in the treatment of PROM. Many studies have
demonstrated that antibiotic therapy prolong pregnancy
latency time and decreases maternal and neonatal
morbidity.

Sensitivity and specificity of absolute neutrophil
count: Leucocyte count varies from 8000 to 20,000/
cumm during the first 28 days of life without
demonstrable disease. Neonatal sepsis is usually
associated with leucopenia <5000 cu/cumm. f This
finding was taken along with other parameters for early
diagnosis of neonatal sepsis with reasonable sensitivity
and specificity.
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Absolute neutrophil count of less than 1500cell/cumm
is taken as cut off value in cases of neonatal sepsis. The
sensitivity and specificity of absolute neutrophil count
in present study is 63.63% and 71.42% respectively.
This is similar to sensitivity of S. Khurshid Anwer,
Sultan Mustafa study where sensitivity is about 61.9%
which is almost similar to the present study, but
specificity is lower around 51.72% compared to present
study with specificity of about 71.42% [23].

In Ahmed Elewa et al study [24] and B. Venkatarao, G.
Israel, P. Kamala study [25] specificity is almost similar
to the present study which is 74% and 73.3%
respectively whereas specificity of present study is
71.42%.

Sensitivity and specificity of immature to total
neutrophil ratio: Band cell count to total neutrophil
count ratio (I/T ratio): >0.2 I/T ratio = no. of band cells
/ no. of neutrophils.

The immature polymorph nuclear leucocytes, (stab
cells) characterized by further condensation of nuclear
chromatin and transformation of nuclear shapes into
sausage and band forms with more or less uniform
diameters throughout their length, measuring 10- 16 pm
and the nucleus centrally or eccentrically placed with
light purplish blue. Cells without their complete
formation of distinct lobes (usually connected by a
filamentous strand) are classified as band forms.

Juvenile/band forms 10-16 pm size nucleus is centrally
or eccentrically placed and band shape of uniform
thickness, light purplish blue. They normally constitute
<6% neutrophils.

Sensitivity and specificity of CRP: The sensitivity and
specificity of CRP in present study is higher with
90.90% and 85.71% respectively. The present study is
consistent with Chauhan S et al study with a sensitivity
and specificity of 92.30% and 85.71% [26].

But in Boma A West et al study sensitivity and
specificity are lower with 74% which is not consistent
with the present study [27]. CRP passes the placenta
only in very low quantities; therefore, any elevation in
the neonate always represents endogenous synthesis. De
novo hepatic synthesis starts very rapidly after a single
stimulus with serum concentrations rising above 5 mg/1
by about 6 hours and peaking around 48 hours.
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In diagnosis of early onset sepsis previous studies
reported on widely differing sensitivities and
specificities of CRP ranging from 29% to 100% and
from 6% to 100%, respectively. These extreme
variations are a result of different reference-values, test
methodologies, patient characteristics and inclusion
criteria, number of samples taken, and sampling time.
Furthermore, definitions of sepsis widely differ between
studies making serious comparisons hardly possible.

On the other hand, a raised CRP is not necessarily
diagnostic for sepsis, as elevations may as well occur
due to the physiologic rise after birth or non-infection
associated conditions. Therefore, concerns were raised
about the reliability of CRP during the early stage of the
disease being neither able to diagnose nor to rule out an
infection with certainty.

Positive blood culture: Blood culture was done in all
the 60 neonates with clinical sepsis. Out of 60, 22
neonates had positive blood culture with percentage
positivity of about 36.66%.

Compared to other studies, blood culture positivity is
slightly lower with 36.66% in the present study. In
Kayange et al study, positive blood culture was seen in
57 among 121 clinical sepsis cases [29], and in Eman
M. Rabieshehab el din et al study blood culture
positivity was seen in nearly 40.7% cases with 140/344
clinical sepsis cases [29].

Low blood culture positivity in the present study may
be due to small sample size compared to other two
studies. However, this rate is comparable to rates
reported in other developing African and Asian
countries as A. S. Ahmed, M. A. Chowdhury et al study
Bangladesh (34.88%) and J. Mugalu, M. K. Nakakeeto,
et al study, Uganda (37%) [30, 31].

Incidence of early onset neonatal sepsis among
PROM mothers: Incidence of EONS in present study
is 14.5% which is slightly lower compared to other
studies. Nili AA, Shams Ansari study shows 18.5%
which is slightly above the present study [32].

Ratanakorn W et al study shows the highest incidence
about 27.9% [18]. These differences are probably due to
use of different criteria for diagnosis of neonatal sepsis
and/or inclusion of coagulase negative staphylococcus
and other contaminants.
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Isolates in early onset neonatal sepsis: In present
study Staphylococcus aureus was the commonest
isolate (45.45%) followed by CONS (27.27%). This
was contrary to NNPD-2002-1003 where klebsiella was
the commonest isolate followed by staph aureus [33]. In
another study conducted by Shashikala. S. Thallur et al
on 242 babies kilebsiella was the commonest isolate
[34]. E.coli was the commonest isolate in a study done
by Kerur Basavaraju et al study [35] Staph aureus was
the commonest pathogen (48.7%) followed by
coliforms in study conducted by university of Calabar,
Nigeria 2005 by Martin. M. Meremikwu and
Chuckwumek study [36].

Limitations of the present study: Further study in
large number of patients is required to comment
regarding incidence rates, complications and associated
risk factors for early onset neonatal sepsis.

Conclusion

The evaluation of neonatal sepsis is important and there
is an urgent need to know whether the baby has sepsis
S0 as to institute treatment as quickly as possible.

What the study adds to the existing
knowledge?

Literature on incidence of early onset neonatal sepsis
has shown different rates which make a meaningful
addition to the existing literature by conducting the
present study for timely recognition and understanding
of common issues related to PROM of more than 18
hours.
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