
Frequency of Culture-Proven Sepsis in Neonates Born to Mothers with Premature Rupture of Membranes  

 Ann Pak Inst Med Sci  Vol. 20 No. SUPPL-1 (2024): July-Sept  646 

 

Frequency of Culture-Proven Sepsis in Neonates Born to Mothers 

with Premature Rupture of Membranes  

Sana Ejaz Abbasi1, Nighat Haider2, Bushra Adeel3, Faiza Qayyum4, Sara Ambreen5, Hifza Rehman6 

    1Resident Peads Medicine, PIMS/SZABMU, 2  Associate Professor Peads Medicine,  3Fellow in FCPS Neonatology 
4,5,6Resident in Pediatric medicine, PIMS/SZABMU , Islamabad

A u t h o r ` s  

C o n t r i b u t i o n  
1collection of data, conception of the 
study and participated in its design 
2design of the study and performed 
the statistical analysis along with 
drafting of manuscript 
3guided throughout the process of 
study and helped in literature search 
for the discussion 
4questionnaire and helped in data 
collection and literature search  
helped in data interpretation and 
5.6final drafting of the manuscript 
helped in data interpretation  

Funding Source: None 
Conflict of Interest: None 

Received: Sept 23, 2023 
Accepted: May 11, 2024 

Address of Correspondent 
Dr. Sana Ejaz Abbasi 

Resident Peads medicine, 

PIMS/SZABMU  

Sanaaa756@gmail.com 

A B S T R A C T  

Objectives: To determine frequency of culture proven sepsis in neonates born 
to mother with premature rupture of membranes (PROM).  
Methodology: This observational cross-sectional study was carried out from 
June 2022 to December 2022 at department of neonatology PIMS Islamabad.  A 
total of 305 neonates fulfilling the inclusion criteria were included in the study. 
At the time of inclusion baseline characteristics were documented. After that 
blood samples of all the children with signs and symptoms of neonatal sepsis 
were sent for blood culture and sensitivity for diagnosis confirmation, organism 
identification and antibiotic sensitivity. Data was analyzed using SPSS 22.0.  
Results: In our study, mean gestational age of neonates was 38.33 ± 1.84 
weeks. There were 177 (58.04%) male and 128 (41.96%) female. Mean 
duration of PROM was 20.98 ± 1.44 hours. Frequency of culture proven sepsis 
in neonates born to mother with PROM was 82 (26.88%). Most common 
organism which was isolated in blood cultures was Klebsiella spp. 40 (48.78%). 
Conclusion: Premature rupture of membranes increases the chances of 
neonates to acquire sepsis. Special care should be taken for such neonates in 
NICU for improved outcomes.  
Keywords: Neonate, Organism, PROM, Drug sensitivity, Sepsis. 
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Introduction  

About four million babies die each year at birth, a 

staggering number that demands significant effort from 

health system and advocates working to decrease and 

control it. Ninety-eight percent of newborn deaths occur 

in low-income nations, and sixty to seventy percent of all 

neonatal fatalities happen in their initial week of 

lifetime.1 In low-income regions like Pakistan, a 

significantly high number of cases of infant deaths, 

approximately 18%, occur in the first month of life due to 

neonatal sepsis.2 A positive blood culture within the 

initial twenty-eight days following birth is diagnostic of 

neonatal sepsis. Its hallmarks are inflammation and 

collapse of the circulatory system manifest themselves 

clinically as fever, lethargy, resistance to feed and poor 

perfusion, and is divided into early (within the first 72 

hours of a baby's life) and late (beyond 72 hours). 3, 4 

There is diversity of organism that are found as culprit, 

when neonates with neonatal sepsis are investigated 

including Klebsiella species, Salmonella parathypi, 

Escherichia coli, Serratia species, Staphylococcus 

aureus, Group A Streptococcus and Pseudomonas 

species.5  In addition, there has also been a grave concern 

of growing resistance of various antibiotics that are used 

for the treatment of neonatal sepsis.7  There are many 

maternal risk factors that have the tendency to increase 

the propensity of a new born baby to contact an infectious 

agent in their body that results in a life threatening 

neonatal sepsis. One such major risk factor is PROM.8 

Physiologically, placental membranes act as a natural 

barrier against transference of microbes to the fetus trans 
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placentally, however, in case of PROM, microbes from 

the mother's lower genital tract rise into the uterine cavity 

and result in neonatal sepsis.9 

Since, sepsis is the major cause of early infant death in 

impoverished countries, and since PROM is a significant 

contributory factor of preterm labor, intra uterine 

infection, and neonatal sepsis, we conducted this study 

with the aim to determine the frequency of culture-proven 

cases of neonatal sepsis and to identify the organisms that 

are responsible for sepsis in neonates who were born to 

mothers who had PROM defined as premature rupture of 

membrane 28 hours prior to delivery of baby.10,11 If we 

have this knowledge, we will be able to start empirical 

treatment more quickly with more effective antibiotics, 

which will result in earlier recovery and a better 

prognosis. 

Methodology 

We conducted this randomized controlled trial at neonatal 

unit of Children hospital PIMS after obtaining approval 

from the ethical review board of SZABMU PIMS 

Islamabad. ERB No.F1-1/2015/ERB/SZABMU/961. 

Sample size of 305 was calculated using WHO sample 

size calculator by assuming confidence level of 95%, 

absolute precision of 2.5% and anticipated frequency of 

culture proven sepsis in neonates born to mother with 

PROM of 5.2% according to WHO calculator.12,13 

We included neonates who were born after 28 weeks of 

gestation, either male or female, whose mothers had 

PROM which is defined as premature rupture of 

membrane 28 hours prior to delivery of baby.  

We excluded syndromic children, children born to 

mothers with systemic infection and PROM of less than 

18 hours duration.  

We selected our study population by using non-

probability consecutive sampling method. A written 

consent which was signed by the parents of all the study 

participants was made an essential pre-requisite. Baseline 

characteristics of all the included study participants, 

including gestational age (in weeks), gender, birth weight 

(in kg) and duration of PROM (in hours) were 

documented. Once born, neonates were monitored closely 

for the presence of spectrum of signs and symptoms of 

neonatal sepsis including fever, lethargy, reluctance to 

take feed, jaundice, abdominal distension, vomiting, 

increased heart rate and respiratory distress.14,15 In case of 

presence of any of above mentioned signs and symptoms, 

neonate was labeled as a case of suspected neonatal 

sepsis and blood culture sample of neonate was sent to 

internal hospital laboratory for diagnosis confirmation, 

identification of the culprit organism and antibiotic 

sensitivity pattern. 

Data was analyzed by using Statistical Package for Social 

Sciences (SPSS) 22.0. Quantitative data was represented 

using mean with standard deviation. Qualitative data was 

represented by using percentage and frequency. Chi 

square test and Student t-test was applied where 

appropriate and a p-value of ≤ 0.05 was considered as 

statistically significant. 

Results  

A total of 305 neonates who were born to mothers who 

had PROM were included. In our study, we found out 

that the mean gestational age of included neonates was 

38.33 ± 1.84 weeks. There were 177 (58.04%) male 

neonates while remaining 128 (41.96%) neonates were 

female. Mean birth weight of neonates was 3.08 ± 0.28 

kg. Mean duration of PROM was 20.98 ± 1.44 hours. 

These are summarized in tabulated form below in table I. 

Table I: Baseline characteristics.(n = 305) 

Characteristics Value  

Mean gestational age 38.33 ± 1.84 weeks 

Gender 

Male 

Female 

 

177 (58.04%) 

128 (41.96%) 

Mean birth weight 3.08 ± 0.28 kg 

Mean duration of “premature 

rupture of membranes (PROM)” 

20.98 ± 1.44 hours 

In our study, we found that the frequency of culture 

proven sepsis in neonates born to mother with PROM 

was 82 (26.88%). Amongst these, 59 (71.95%) had early 

onset neonatal sepsis while 23 (28.05%) had late onset 

neonatal sepsis.  

We also found out that the most common organism which 

was isolated as a culprit of culture proven sepsis in 

neonates (n = 82) born to mother with PROM was 

Klebsiella spp. 40 (48.78%), Escherichia coli 14 

(17.07%), Streptococci 12 (14.63%), Salmonella spp. 8 

(9.76%) and Pseudomonas spp. 8 (9.76%) as depicted in 

table II. 

Along with culture growth we also checked antibiotic 

susceptibility pattern of various antibiotics including 

amikacin, ampicillin, cefotaxime, ceftazidime, 

ceftriaxone, clindamycin, co-amoxiclav, gentamicin, 

linezolid, meropenem, penicillin, piperacillin – 

tazobactam and vancomycin. This pattern of 

susceptibility of antibiotics is given below in table III. 
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Table II: Organisms causing culture proven sepsis in 

neonates. (n = 82) 

Organism Isolated N (%) 

Klebsiella spp. 40 (48.78%) 

Escherichia coli 14 (17.07%) 

Streptococci 12 (14.63%) 

Salmonella spp. 8 (9.76%) 

Pseudomonas spp. 8 (9.76%) 

Discussion 

Premature rupture of membranes is a condition that 

affects roughly between eight and ten percent of 

pregnancies and is rupture of the membranes that lasts for 

over eighteen hours before the birth.16 Neonatal sepsis 

has been identified as the major event and likely 

consequence of PROM and is also the most common 

cause of premature labor.17 This study was focused 

primarily on the frequency of neonatal sepsis that 

occurred in the newly born infants to the mothers who 

had PROM. 

In our study, we found that the frequency of culture 

positive neonatal sepsis was significantly high in 

neonates with mothers who had PROM.  Most of these 

neonates had early onset sepsis (EONS). As compared to 

what we found in this study, much lower frequency was 

reported in a study conducted by Rathore et al. 18 The low 

frequency observed could be attributed to the fact that 

they exclusively enrolled neonates with early onset 

neonatal sepsis, as opposed to our study, which included 

both types. Similarly, Altaf et al. reported a relatively 

low frequency of neonatal sepsis in children born to 

mothers who had PROM.19 In line with the results of our 

study, Ashraf et al. 20 and Sirivunnabood et al.21 reported 

somewhat similar frequency of neonatal sepsis in 

children born to mothers who had PROM as compared to 

our study. 

In our study, most common organism that was identified 

as a culprit organism in neonatal sepsis was  Klebsiella 

spp. This was similar to what was found in various 

previous studies.5, 6 In our study, we found that in terms 

of antibiotic susceptibility, antibiotics that are newer and 

possess broader antimicrobial spectrum had much less 

level of resistance as compared to older antibiotics like 

penicillin and ampicillin. Similar finding was observed in 

a study conducted by Waseem et al. 22 At one end, this 

finding that level of resistance in many antibiotics is still 

low, is encouraging but at the same time, very high level 

of resistance of some of the antibiotics is a major 

concern. Based on the findings of our study, it is safe to 

consider PROM as a major factor that can increase the 

neonatal likelihood to develop sepsis. Additionally, we 

recommend to start broad spectrum antibiotics as 

empirical therapy while waiting for culture results due to 

higher sensitivity to such antibiotics and avoid 

conventionally used, older antibiotics like penicillin, 

ampicillin and ceftriaxone, etc. 

 Conclusion  

Premature rupture of membranes increases the chances of 

neonates to acquire sepsis. Special care should be taken 

for such neonates in NICU for improved outcomes. This 

will contribute, in future, to reduce the alarmingly high 

neonatal mortality rate in developing nations like 

Pakistan. 
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