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Abstract
Introduction: This study analysed the maternal and neonatal outcomes in premature rupture of membrane at 34-
36 weeks of gestation compared to term gestation to provide an overview of the current protocol’s efficacy which 
is currently widely varied. 
Method: This was a cross-sectional study using a simple random sampling technique. The subject of this study 
consisted of a total of 450 pregnant women diagnosed with PPROM at 34-36 weeks and term gestation during the 
period January 2019-December 2021. P<0.05 was considered statistically significant. 
Results: That women with premature rupture of membrane (PROM) at term gestation had a higher risk of 1.13 
times (OR= 1.13, CI 95%) for neonatal asphyxia, 1.34 times for early neonatal death (OR= 1.34, CI 95%), and 
4.03 times for developing clinical chorioamnionitis (OR= 4.03, CI 95%) compared to the 34-36 weeks of gestation 
group. There was no statistically significant difference between gestational age and the incidence of early neonatal 
death (P= 0.70). There were no maternal deaths in this study. 
Conclusion: the management protocol applied for both groups had the same efficacy. The incidence of clinical 
chorioamnionitis was higher in the term gestation group, which may be associated with risk factors such as 
COVID-19 and hepatitis B.
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Abstrak
Pendahuluan: Penelitian ini menganalisis hasil maternal dan neonatal pada ketuban pecah dini pada usia kehamilan 
34 - 36 minggu dibandingkan dengan kehamilan jangka panjang untuk memberikan gambaran tentang kemanjuran 
protokol saat ini yang sangat bervariasi. 
Metode: Penelitian ini adalah studi cross-sectional menggunakan teknik simple random sampling. Subjek penelitian 
ini terdiri atas total 450 wanita hamil yang didiagnosis dengan PROM pada 34 - 36 minggu dan kehamilan jangka 
panjang selama periode Januari 2019 - Desember 2021. P<0,05 dianggap signifikan secara statistik. 
Hasil: hasil analisis menunjukan bahwa wanita dengan ketuban pecah dini pada usia kehamilan memiliki risiko 
lebih tinggi 1,13 kali (OR=1,13, CI 95%) untuk asfiksia neonatal, 1,34 kali untuk kematian neonatal dini (OR=1,34, 
CI 95%), dan 4,03 kali untuk mengembangkan chorioamnionitis klinis (OR=4,03, CI 95%) dibandingkan dengan 
kelompok kehamilan 34 - 36 minggu. Tidak ada perbedaan yang signifikan secara statistik antara usia kehamilan 
dan kejadian kematian neonatal dini (P=0,70). Tidak ada kematian ibu dalam penelitian ini. 
Kesimpulan: Protokol manajemen yang diterapkan untuk kedua kelompok memiliki kemanjuran yang sama. 
Insiden chorioamnionitis klinis lebih tinggi pada kelompok kehamilan, yang mungkin terkait dengan faktor risiko 
seperti COVID-19 dan hepatitis B.

Kata kunci: Ketuban pecah dini, asfiksia, kematian neonatal
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Introduction

Premature rupture of membranes (PROM) 
is defined as rupture of the amniotic sac 
before delivery. Premature rupture of 
membranes that occurs at or after 37 weeks 
of gestation (term pregnancies) is called 
PROM, which develops in approximately 
2-3% of all singleton pregnancies and 7.4% 
of twin pregnancies.1,2 However, if rupture 
occurs before 37 weeks of gestation, this 
condition is called preterm premature rupture 
of membranes (PPROM), which occurs as 
a complication in approximately one-third 
of all preterm deliveries. The problem of 
premature rupture of membranes requires 
greater attention since the prevalence is quite 
large and has a tendency to increase at any 
time.2

The incidence of PPROM is associated 
with increased maternal and perinatal 
morbidity and mortality. Approximately 
one-third of women who experienced 
PPROM would experience potentially severe 
infections. Moreover, neonates will also be 
at a greater risk of morbidity and mortality 
related to PPROM than their mothers at up to 
47.9%. On the other hand, asphyxia, hypoxia, 
umbilical cord prolapse, and pulmonary 
hypoplasia have been reported to play a role in 
neonatal death as a consequence of PROM.2-4 
There are two management strategies applied 
in the management of PROM, namely, active 
and expectant management.1-5 Expectant 
management leads to prolonged antenatal 
hospitalization, while active management 
may require intensive care of the neonate for 
problems associated with prematurity.5

Since 2018, the Department of 
Obstetrics and Gynaecology Dr. Hasan 
Sadikin General Hospital has implemented 
an active management protocol at 34 weeks 
of gestation. However, there has been no 
research discussing the effectiveness of 
implementing this protocol. Thus, this study 
analysed the maternal and neonatal outcomes 

in PPROM at 34-36 weeks of gestation 
compared to PROM as local data that can 
support global data to provide an overview of 
the current protocol’s effectiveness to develop 
better protocols for PROM and PPROM.

Material and Methods
Research Design

This was an observational study with a 
cross-sectional method by taking secondary 
data from the Department of Obstetrics and 
Gynaecology Dr. Hasan Sadikin Bandung. 
All methods were carried out in accordance 
with relevant guidelines and regulations after 
obtaining approval and recommendations 
from the Ethics Committee Review Board 
of Hasan Sadikin General Hospital – Faculty 
of Medicine, Padjadjaran University with 
reference number LB.02.01/X.6.5/046/2021. 
Since data collection was done through 
secondary data, no complaints may arise.

Authors collected data on clinical 
chorioamnionitis and maternal death as 
maternal outcomes as well as neonatal 
asphyxia and neonatal death as neonatal 
outcomes from patients diagnosed with 
premature rupture of membranes at 34-36 
weeks of gestation and term gestation.

Research Subjects

The subjects of this study were taken from 
secondary data of pregnant women diagnosed 
with premature rupture of membranes at 34-
36 weeks of gestation and term gestation in the 
Department of Obstetrics and Gynaecology 
Dr. Hasan Sadikin General Hospital 
Bandung during the period January 2019 to 
December 2021 who met the inclusion and 
exclusion criteria. Those populations that had 
a singleton alive fetus were included in this 
study. However, subjects who had incomplete 
secondary data in their medical record and 
uncontrolled comorbid history that could 
affect maternal or neonatal outcomes such as 
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uterine abnormalities, fetal growth restriction 
(FGR), fetal abnormalities, uterine myoma, 
hypertension in pregnancy, antepartum 
hemorrhage, uterine atony, gestational 
diabetes, chronic kidney disease, and chronic 
heart failure New York Heart Association 
(NYHA) II-IV that had been confirmed 
by clinical examination and supporting 
examinations by obstetricians and internal 
medicine specialists were excluded from this 
study.

Sampling Methods

The sampling technique in this study was 
simple random sampling using a random 
number in Microsoft Excel software with 
a list of patients in the medical record as a 
sample frame. This study required a minimum 
sample of 225 pregnant women with term 
gestation and 225 pregnant women with 34-
36 weeks of gestation.6

Data Collection and Statistical Analysis
Statistical analysis was performed by:

1.	 The chi-square test was used if there 
was an expectation value of cells <5 to 
analyze the relationship between two 
categorical data.

2.	 A P-value of <0.05 was considered 
statistically significant. The data obtained 
were recorded in a special form and then 
processed using SPSS version 25.0 for 
Windows.

Results
Subject Characteristics

In total, 770 samples consisting of 385 
subjects in each group, met the inclusion 
and exclusion criteria of the study. All of 
the variables in subject characteristics were 
not normally distributed, so the test was 
continued using the Mann-Whitney test 
(Table 1). The maternal age of the 34-36 

weeks gestation group had an average of 
27.14 ± 6.44 years, and the term gestation 
age group had an average of 27.28 ± 6.55 
years. There was no significant difference 
in maternal age between the 34-36 weeks 
gestation group and the term gestation group 
(P= 0.776). The neonatal weight at 34-36 
weeks of gestation had an average of 2212 ± 
339 grams, while the term gestational group 
had an average of 2868 ± 375 grams. Based 
on these data, neonates at term gestational age 
had a heavier body weight than those at 34-36 
weeks of gestation. The difference in neonatal 
weight between each group was statistically 
significant (P=0.001). The APGAR score at 
1 minute of the 34-36 weeks gestation group 
had an average of 6.64 ± 0.89, while the term 
gestational group had an average of 6.80 ± 
0.76. There was a significant difference in the 
1-minute APGAR score between each group 
(P=0.01). Moreover, the APGAR score at 5 
minutes in the 34-36 weeks gestation group 
had an average of 8.60 ± 0.84, while the term 
gestational group had an average of 8.70 ± 
0.91. There was also a significant difference 
in the APGAR score at 5 minutes between 
each group (P= 0.02). Since the table of 
etiology of deaths and risk factors was a > 2 
x 2 type of table, the test was continued with 
the Pearson and Chi-square test. The etiology 
of death caused by sepsis in the 34-36 weeks 
of gestation group was 50%, and asphyxia 
was responsible for as many as 40% cases of 
deaths in this group. The relationship between 
the etiology of death and gestational age was 
not significant (P= 0.90). The risk factors 
for PROM at 34-36 weeks of gestation were 
urinary tract infection (UTI) in 45.7% of 
cases, coronavirus disease 2019 (COVID-19) 
in (in 10%), hepatitis B infection (in 30%), 
and 49% from fetal position and presentation 
abnormalities in 49%. The relationship 
between risk factors and gestational age was 
statistically significant (P=0.001).
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Table  1  Subject Characteristics

Variables Total
Gestational Age

P-valueTerm 
Gestation

34-36 Weeks 
of Gestation

Maternal Age(years)
Mean ± SD 27 ± 6.49 27 ± 6.55 27 ± 6.44 0.78
Median 26.00 26.00 26.00
Min – Max 14.00-49.00 14.00-49.00 15.00-44.00
Neonatal Weight(grams)
Mean ± SD 2541 ± 485 2868 ± 375 2212 ± 339 0.001*
Median 2500 2830.00 2200.00
Min – Max 1600.00-4470 1700-4425 1600-4470
APGAR Score 1 Minute
Mean ± SD 6.72 ± 0.83 6.80 ± 0.76 6.64 ± 0.89 0.01*
Median 7.00 7.00 7.00
Min – Max 1.00-9.00 1.00-8.00 1.00-9.00
APGAR Score 5 Minutes
Mean ± SD 8.65 ± 0.88 8.70 ± 0.91 8.60 ± 0.84 0.02*
Median 9.00 9.00 9.00
Min – Max 1.00-10.00 1.00-10.00 4.00-10.00
Etiology of Deaths
None
Sepsis
Asphyxia

763
2
5

381(49.9,0%)
1(50.0%)
3(40.0%)

382(50.1%)
1(50.0%)
2(40.0%)

0.90

Risk Factors
None
UTI
COVID-19
Hepatitis B
Abnormal Position and Presentation

573
35
50
10
101

261(45.5%)
19(54.3%)
45(90.0%)
7(70.0%)
52(51.5%)

312(54.5%)
16(45.7%)
5(10.0%)
3(30.0%)
49(48.5%)

0.001*

*Note: For numerical data, the p-value was tested by unpaired T-test if the data were normally 
distributed with the alternative Mann-Whitney test if the data were not normally distributed. Categorical 
data p- values were calculated based on the chi-square test with the alternative exact Fisher test if 
the requirements of the chi-square test were not met. A P-value <0.05 was considered statistically 
significant.
*Abbreviation: APGAR (appearance, pulse, grimace, activity and respiration), UTI: urinary tract 
infection, COVID-19:coronavirus disease.
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Relationship between the Differences in 
Asphyxia Neonatorum Incidence at 34-36 
Weeks of Gestation Group with Preterm 
Premature Rupture of Membrane Compared 
to Term Gestational Group with Premature 
Rupture of Membrane.

Asphyxia accounted for 2.3% of cases 
in neonates born from pregnant women with 
term gestational age, while in the 34-36 weeks 
gestational age group, asphyxia was found 
in 2.1% of cases. There was no statistically 
significant relationship between gestational 
age and the incidence of neonatal asphyxia 
(P= 0.81). However, PROM pregnant women 
had a 1.13 fold higher risk (OR= 1.13, CI 
95%) for neonatal asphyxia  than the 34-36 
weeks of gestation group. Thus, a gestational 
age of 34-36 weeks was associated with a 
lower risk of neonatal asphyxia, as shown in 
Table 2.

Relationship between the Differences in Early 
Neonatal Deaths at 34-36 Weeks of Gestation 
Group with Preterm Premature Rupture of 
Membrane Compared to Term Gestational 
Group with Premature Rupture of Membrane.

Term gestational age pregnant women 
with an early neonatal death occurred in 
as many as 1.0% of cases, while the 34-36 
weeks of gestation group with early neonatal 
death occurred in as many as 0.8% of cases. 
PROM pregnant women had a higher risk 
1.34 fold higher risk (OR= 1.34, CI 95%) for 
early neonatal death compared to the 34-36 
weeks of gestation group. However, there 
was no statistically significant difference 
between gestational age and the incidence of 
early neonatal death (P= 0.70) (Table 3).
Relationship between the Differences in 
Clinical Chorioamnionitis at 34-36 Weeks 
of Gestation Group with Preterm Premature 

Table  2 Relationship between the Differences in Asphyxia Neonatorum Incidence at 
34-36 Weeks of Gestation Compared to the Term Gestational Group.

Variable Total
Asphyxia

OR (95%CI) P-value
Yes No

Gestational Age
Term gestation
34-36 weeks

385
385

9(2.3%)
8(2.1%)

376 (97.7%)
377(97.9%)

1.13(0.43-2.96)
Reff

0.81

*Note: For numerical data, the p-value was tested by unpaired T-test if the data were  normally distributed 
with the alternative Mann Whitney test if the data  were not normally distributed. Categorical data p- values 
were calculated based on the chi-square test with the alternative exact Fisher test if the requirements of the 
chi square test were not met. A P-value <0.05 was considered statistically significant.

Table  3 Relationship between the Differences in Early Neonatal Deaths at 34-36 
Weeks of Gestation Compared to the Term Gestational Group.

Variable Total
Early Neonatal Death

OR (95%CI) P-value
Yes No

Gestational Age
Term gestation
34-36 weeks

385
385

4(1.0%)
3(0.8%)

381(99.0%)
382(99.2%)

1.34(0,30-6,01)
Reff

0.70

*Note: For numerical data, the p-value was tested by unpaired T-test if the data  were normally 
distributed with the alternative Mann Whitney test if the data were not normally distributed. 
Categorical data p- values were calculated based on the chi-square test with the alternative exact 
Fisher test if the requirements of the chi-square test were not met. A P-value <0.05 was considered 
statistically significant
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Rupture of Membrane Compared to Term 
Gestational Group with Premature Rupture 
of Membrane.

Term gestational age pregnant women 
with clinical chorioamnionitis occurred as 
much as 1.0% of cases, while 34-36 weeks of 
gestation group with clinical chorioamnionitis 
occurred as much as 0.3% of cases. PROM 
pregnant women had a 4.03 fold higher risk 
(OR= 4.03, CI 95%) of developing clinical 
chorioamnionitis in the 34-36 weeks of 
gestation group (Table 4).

Relationship between the Differences in 
Maternal Deaths at 34-36 Weeks of Gestation 
Group with Preterm Premature Rupture of 
Membrane Compared to Term Gestational 
Group with Premature Rupture of Membrane.

There were no maternal deaths in either 
group. Therefore, the analysis could not be 
carried out because there was no comparison 
group in this study.

Discussion

In this study, term pregnant women with 
PROM had a 1.128 fold higher risk (OR= 
1.13, CI 95%) for neonatal asphyxia than 
the 34-36 weeks of gestation group. It was 
found that PROM could increase the risk of 
asphyxia four times higher.7-11 However, in 
this study, there was no significant difference 
in the incidence of neonatal asphyxia 
between 34-36 weeks of gestation and term 
gestational age. These findings correlate 

with lung maturation that has only been 
completed above 34 weeks of gestation. A 
study conducted by Bond et al found that the 
incidence of respiratory distress syndrome, 
hyperbilirubinemia, and necrotizing 
enterocolitis decreased at ≥34 weeks of 
gestation.12-15 PROM pregnant women had a 
1.34 fold higher risk of early neonatal death 
compared to the 34-36 weeks of gestation 
group. However, there was no statistically 
significant difference between gestational 
age and the incidence of early neonatal death. 
There were a total of seven early neonatal 
deaths; three babies at 34-36 weeks of 
gestation and four babies at term gestational 
age. Five babies died due to asphyxia, while 
two other babies died due to neonatal sepsis. 
This could have occurred since PROM or 
PPROM can increase the incidence of sepsis 
and asphyxia.16-23 Moreover, there was a 
possible correlation between COVID-19 
and the term group (PROM), although it 
was not statistically significant. During this 
pandemic health emergency, maternal and 
foetal outcomes worsened globally. There are 
still limited data indicating that SARS-CoV-2 
infection in COVID-19  causes higher levels 
of adverse perinatal outcomes, including 
neonatal death measured in infected pregnant 
women compared to noninfected pregnant 
women.24-25 Some case reports and case series 
have identified that there is an increased 
risk of perinatal death in mothers who 
tested positive for SARS-CoV-2 during the 

Table  4 Relationship between the Differences in Clinical Chorioamnionitis at 34-36 
Weeks of Gestation Group Compared to Term Gestational Group.

Variable Total
Chorioamnionitis

OR (95%CI) P-value
Yes No

Gestational Age
Term gestation
34-36 weeks

385
385

4(1.0%)
1(0.3%)

381(99.0%)
384 (99.7%)

4.03(0.45-36.24)
Reff

0.18

*Note: For numerical data, the p-value was tested by unpaired T-test if the data  were normally 
distributed with the alternative Mann Whitney test if the data were not normally distributed. 
Categorical data p-values were calculated based on the chi-square test with the alternative exact 
Fisher test if the requirements of the chi-square test were not met.A P-value <0.05 was considered 
statistically significant.
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pandemic. Most of these studies referred 
to the effect of the virus on the placenta 
and inflammation, leading to fetal growth 
restriction and  inducing perinatal death, 
including neonatal death.26-30 

PROM pregnant women had a 4.03 fold 
higher risk (OR= 4.03, CI 95%) of developing 
clinical  chorioamnionitis  in the 34-36 weeks 
of gestation group. Risk factors in term groups 
included  32% of cases compared to only 
19 cases in PPROM, thus the incidence of 
complications with risk factors in the PROM 
group was higher than that in the PPROM 
group. Moreover, PROM subjects in this 
study had a higher prevalence of COVID-19 
and hepatitis, which were nine times and 
more than two times higher than the PPROM 
group, respectively. COVID-19 and hepatitis 
were more likely to have an association with 
the incidence of chorioamnionitis, which was 
4.03 times higher in term pregnant women 
with PROM than in PPROM groups.31-33 
Patients with COVID-19 are at increased risk 
of PROM, which may result in immediate risks 
and subsequent problems, including maternal 
or neonatal infection. One of the possible 
explanations from previous studies regarding 
this association was the activation of a series 
of mediators and biochemical pathways of 
inflammation, such as macrophages or IL-
6, in the PROM and premature delivery that 
were also found in COVID-19, which had 
a higher prevalence in the PROM group in 
this study. Among other cytokines, IL-6, is of 
major importance because there is evidence 
that circulating IL-6 levels are closely linked 
to the severity of COVID-19 and could lead 
to PROM in pregnant women.34-36 Maternal 
prepregnancy hepatitis B virus infection as 
a comorbidity was independently associated 
with an increased risk of preterm birth, the 
risk of preterm birth, and other adverse 
pregnancy outcomes in addition to mother-
to-child transmission) in women infected 
with hepatitis B virus and should not be 
neglected. Pregnant women could have a 

high hepatitis B virus DNA load that could 
affect immunity, leading to adverse outcomes 
such as PROM.37-38

Maternal deaths are divided into two 
categories; directly and indirectly related 
to childbirth. In this study, there were no 
maternal deaths in the data, so an analysis 
could not be carried out because there was no 
comparison group.

Study Limitations

This study has several limitations (1) This 
study was conducted retrospectively based 
on medical record data. The study would be 
better if it was carried out prospectively to 
provide better results; thus, it could be used as 
a comparison in patients undergoing active or 
expectant management. (2) This study did not 
consider the duration of premature rupture of 
membranes, which would affect the outcome 
of the study. (3) Furthermore, for maternal 
morbidities such as chorioamnionitis, it was 
necessary to definitively establish a diagnosis 
through histopathological examination.

Conclusions

The APGAR score between the PPROM and 
PROM groups was not significantly different. 
PROM pregnant women had a higher risk of 
1.13 times for neonatal asphyxia, 1.34 times 
for early neonatal death (which may also be 
associated with the higher cases of COVID-19 
and hepatitis B in the PROM group compared 
to the PPROM group), and 4.03 times to 
develop clinical chorioamnionitis compared 
to the 34 -36 weeks of gestation group. There 
were no maternal deaths in this study.
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