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( Abstract

N

Background: Preterm prelabor rupture of membranes (PPROM) accounts for one-third of preterm deliveries and is
associated with neonatal and maternal mortality.
Objectives: This study aimed to compare outcomes of expectant management in women with PPROM according to

gestational age at delivery: 28 to 33*® weeks versus 34 to 36*® weeks.

Methods: In this descriptive-analytical cohort study, 40 pregnant women with PPROM underwent expectant management

and were categorized into two groups according to gestational age at delivery: 28 to 33" weeks and 34 to 33® weeks (n = 20 per
group). Maternal and neonatal outcomes were compared using appropriate statistical tests.

Results: The 28 to 33"%-week group had significantly higher rates of neonatal intensive care unit admission (85% vs. 15%, P <
0.001), respiratory distress syndrome (50% vs. 10%, P = 0.006), and neonatal hypoglycemia (85% vs. 5%, P < 0.001) than the 34 to

33%0.week group. Apgar scores at 1and 5 minutes were also significantly lower in the earlier gestational-age group (P < 0.001).
Conversely, neonatal sepsis was significantly more prevalent in the 34 to 33*®-week group (30% vs. 5%, P = 0.006). No significant
differences were observed in maternal complications or mode of delivery.

Conclusions: These findings suggest that expectant management of PPROM until 36 weeks may be feasible and may reduce

-

complications of prematurity under strict monitoring. Larger multicenter trials are needed to confirm these associations.
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1. Background

Global preterm birth rates have shown no measurable
change over the past decade. Preterm birth, defined as a
live birth before 37 weeks of gestation, accounts for 33.1% of
neonatal deaths globally (1). Rates have increased slightly
in Southern Asia and sub-Saharan Africa (2). Current
management of preterm prelabor rupture of membranes
(PPROM) involves either initiating birth soon after
membrane rupture or adopting a wait-and-see approach,
known as expectant management (3). Expectant
management of PPROM may improve neonatal outcomes
(4), particularly in low-risk pregnant women (5). For

families affected by previable PPROM, active and expectant

management are options considered in light of the
chances of fetal survival (6). Sklar et al. reported that data
on expectant management can help clinicians and
prospective parents make shared decisions (7). Increasing
evidence indicates that the risk of preterm birth is closely
associated with maternal health (8, 9). Given the associated
risks of perinatal and maternal mortality, physicians must
consider conservative management (10). Preterm prelabor
rupture of membranes is characterized by a short latency
period, an increased likelihood of umbilical cord
compression, and a higher risk of intrauterine infection
(11).

Preterm birth rates have increased in many
industrialized countries, including Iran. In 2015, Vakilian et
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al. (12) estimated the overall prevalence of preterm birth in
Iran at 9.2%, compared with the worldwide rate of 10.6%
(13). Few studies have been conducted locally, and many do
not accurately represent the national population. Recent
studies have highlighted the predictive value of the
uterocervical angle for identifying women at risk of
preterm birth (14), and evidence supports the use of
vaginal progesterone to reduce this risk in selected
populations (15). Understanding the local context is
therefore essential to efforts to reduce preterm birth and
stillbirth, as well as associated neonatal and maternal
mortality.

2. Objectives

This single-center study at Imam Reza Hospital in
Kermanshah, Iran, aimed to compare maternal and
neonatal outcomes following expectant management of

PPROM between women who delivered at 28 to 33+6 weeks

and those who delivered at 34 to 33+6 weeks, with the goal
of improving outcomes for women and their children.

3. Methods

3.1. Study Design and Setting

This descriptive-analytical observational study included
pregnant women with PPROM who were admitted to Imam
Reza Hospital, Kermanshah, Iran, between July 1, 2020, and
July 31, 2021. The study protocol was approved by the

Medical Ethics Review Committee of Kermanshah
University of Medical Sciences (approval code:
IR.KUMS.MED.REC.1400.84). All participants provided

written informed consent before enrollment.

3.2. Participants and Selection Criteria

Pregnant women presenting with clinical signs of
PPROM between 28 weeks and 36 weeks plus 6 days of
gestation were assessed for eligibility. The inclusion
criteria were admission following membrane rupture,
absence of active labor during the first 24 hours after
admission, and consent to participate. The diagnosis was
based on medical history, physical examination, and sterile
speculum examination to confirm amniotic fluid pooling.
When the clinical assessment was inconclusive, the
diagnosis was confirmed using the fern test or AmniSure
test.

Exclusion criteria included active labor pain at
admission, chorioamnionitis diagnosed at initial
presentation, multiple gestation, non-reassuring fetal
status, major fetal anomalies, meconium-stained amniotic

fluid, or any maternal/fetal contraindications to expectant
management.

3.3. Grouping and Clinical Protocol

Participants were categorized according to gestational
age (GA) at delivery:

Group 1 (GA1): Delivery between 28 weeks and 33 weeks
plus 6 days (28 to 33 weeks).

Group 2 (GA2): Delivery between 34 weeks and 36 weeks
plus 6 days (34 to 337® weeks).

Gestational age was calculated from the last menstrual
period and verified by first-trimester or early second-
trimester ultrasonography. Digital cervical examinations
were avoided unless active labor was established to
minimize the risk of ascending infection.

All participants received standard hospital care for
expectant management of PPROM. The antibiotic regimen
consisted of intravenous ampicillin and erythromycin for
the first 48 hours, followed by oral amoxicillin and
erythromycin for another 5 days, completing a 7-day
Eligible women also received antenatal
corticosteroids, consisting of two 12-mg doses of
intramuscular betamethasone administered 24 hours
apart.

course.

3.4. Maternal and Fetal Monitoring

Fetal well-being was assessed using cardiotocography
three times daily. Ultrasonography and biophysical profiles
were performed twice weekly to assess amniotic fluid
volume and overall fetal status. Maternal inflammatory
markers, including white blood cell count, C-reactive
protein, and erythrocyte sedimentation rate (ESR), were
monitored twice weekly. After delivery, mothers were
monitored daily for clinical signs of infection. Neonatal
vital signs, including pulse rate, body temperature, blood
pressure, and respiratory rate, were recorded every 6 hours.

3.5. Outcome Definitions

Chorioamnionitis was defined as a maternal core
temperature of > 38 °C accompanied by uterine
tenderness, maternal and/or fetal tachycardia, or foul-
smelling amniotic fluid in the absence of another
infectious source, with elevated inflammatory markers (C-
reactive protein, ESR, and white blood cell count).

Neonatal sepsis/infection was defined as clinical signs
of sepsis accompanied by a positive blood, cerebrospinal
fluid, or urine culture.

Neonatal hypoglycemia was defined as a blood glucose
level < 40 mg/dL at any measurement during
hospitalization.
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3.6. Statistical Analysis

Statistical analysis was performed using SPSS version
20.0. Quantitative variables were expressed as mean *
standard deviation and compared using the independent-
samples t-test for normally distributed data. Categorical
variables were expressed as frequencies and percentages
and compared using the chi-square test. Fisher's exact test
was used when the expected frequency in any cell was less
than five. All tests were two-tailed, and P < o.05 was
considered statistically significant.

4. Results

4.1. Study Flow and Participant Selection

Participant selection is summarized in Table 1. Of 75
pregnant women initially assessed for eligibility, 35 were
excluded: 18 developed active labor or compromised fetal
status within 24 hours of admission, 13 developed labor or
compromised fetal status during the subsequent latency
period, and 4 developed clinical signs of chorioamnionitis
during the latency period at < 34 weeks of gestation. Data
from 4o participants, with 20 in each gestational-age
group, were analyzed.

Table 1. Patient Enrollment and Exclusion Flow

Table 2. Demographic, Obstetric, Maternal, and Perinatal Outcomes of
the Study Groups ?

Expectant Expectant
Variabl Management: Group Management: Group P
ariables 1(Delivery at 28 to 2 (Delivery at 34 to Value

33"® Weeks; n=20) 36" Weeks; n =20)

Maternal age (years) 282+6.5 281%5.4 0.979
Gravidity 1.8+0.9 22+11 0.249
History of abortion 6(30) 5(25) 0.241
Apgar score at 1 min 7.7£1.2 93+0.9 o 301
Apgar score at 5 min 7.9+0.9 9.6+0.8 o (<)01
Underlying disease 6(30) 4(20) 0.716
- <
Admission to NICU 17(85) 3(15) 0.001
<
Hypoglycemia 17(85) 1(5) 0.001
RDS 10 (50) 2(10) 0.006
Sepsis 1(5) 6(30) 0.006
Hyperbilirubinemia 7(35) 4(20) 0.480
Chorioamnionitis 1(5) - 1.000
Puerperal infection 2(10) - 0.467
Postpartum
hemorrhage 2(10) B 04587
Cesarean delivery 12(60) 13(65) 1.000

4 Values are expressed as mean + SD or No. (%). Percentages are
calculated using n = 20 per group. P < 0.05 indicates statistical
significance. Abbreviations: NICU, neonatal intensive care unit; RDS,
respiratory distress syndrome.

;’;)tal Assessed = Patient Status | Reasons for Exclusion
Excluded (n=
35)
18 Established labor or compromised fetal status within 24 hours
of admission
3 Established labor or compromised fetal status during the
latency period
A Developed signs of chorioamnionitis during the latency
period at <34 weeks
Analyzed (n=
40)
20 Gestational age at delivery between 28 and 33*®weeks (Group
1)
20 Gestational age at delivery between 34 and 33"® weeks (Group

2)

4.2. Demographic and Clinical Characteristics

Baseline maternal and clinical characteristics are
presented in Table 2. Mean maternal age was 28.2 6.5 years
in Group 1 and 28.1 £ 5.4 years in Group 2 (P = 0.979). Mean
gravidity was 1.8 + 0.9 and 2.2 * 1.1 in Groups 1 and 2,
respectively (P = 0.249). Overall, 29 women (72.5%) had no
history of miscarriage. There were no statistically
significant differences between groups in maternal age,
gravidity, history of abortion, or underlying maternal
disease.
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4.3. Neonatal and Maternal Outcomes

Neonatal outcomes differed significantly between the
two gestational-age groups (Table 2). Admission to the
neonatal intensive care unit was significantly more
frequent in Group 1 than in Group 2 (85% vs. 15%, P < 0.001).
Respiratory distress syndrome was also significantly more
prevalent in Group 1 (50% vs. 10%, P = 0.006), as was
neonatal hypoglycemia (85% vs. 5%, P <0.001).

Apgar scores at 1and 5 minutes were significantly lower
in Group 1 than in Group 2 (7.7 £1.2 vs. 9.3 £ 0.9 at 1 minute,
P < 0.001; 7.9 £ 0.9 vs. 9.6 £ 0.8 at 5 minutes, P < 0.001).
Neonatal sepsis was the only adverse outcome significantly
more frequent in Group 2 than in Group 1 (30% vs. 5%, P =
0.006). There were no neonatal deaths, cases of
intraventricular hemorrhage, or cases of necrotizing
enterocolitis among the 4o live births.

Maternal complication rates did not differ significantly
between the groups: postpartum hemorrhage occurred in
10% of Group 1 and 0% of Group 2 (P = 0.487), puerperal
infection in 10% and o%, respectively (P = 0.467), and
chorioamnionitis in 5% and 0%, respectively (P = 1.000).
Mode of delivery also did not differ significantly, with
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cesarean delivery rates of 60% in Group 1 and 65% in Group
2(P=1.000).

5.Discussion

Preterm birth is a leading cause of infant and maternal
deaths worldwide (2) and remains a major obstetric
challenge with a complex pathogenesis. Preterm prelabor
rupture of membranes near term may result from
physiologic weakening of the membranes combined with
the force of contractions (16). This study evaluated
outcomes of expectant management of PPROM according

to GA at delivery, comparing delivery at 28 to 337® weeks

with delivery at 34 to 33+6 weeks.

The 40 women with singleton pregnancies and early
PPROM had favorable outcomes, with no maternal or
neonatal deaths. In contrast, Goodfellow et al. reported
higher maternal and infant mortality in UK maternity
hospitals (17). Differences between the cohorts may explain
these findings. The UK study included 330 women with
singleton pregnancies and 38 with multiple pregnancies,

and PPROM occurred much earlier, between 167° and 2270
weeks of gestation. Other research has shown that PPROM
before 24 weeks is associated with high rates of
intrauterine fetal death, preterm birth, and postpartum
mortality (18). Our observations suggest that expectant
management of PPROM may be extended beyond 34 weeks
with careful clinical monitoring. Similarly, Bohiltea et al.
reported that the benefits depend largely on management
during the latency period and GA at membrane rupture
(4)-

Approximately half of the 2 stillbirths
occurring worldwide each year are preventable (19). In our
study, no stillbirths or contraindications to continuing the
pregnancy until 34 or 36 weeks of gestation were reported.
No stillbirths or neonatal deaths were observed. Antenatal

million

care programs incorporating expectant management of
PPROM may therefore help minimize the risk of stillbirth.
The prevalence of admission to the NICU,
hypoglycemia, RDS, and sepsis was significantly higher
among women receiving expectant management from 28
to 34 weeks than among those receiving expectant
management from 28 to 36 weeks. Thus, in the absence of
fetal compromise or overt signs of infection, expectant
management of PPROM may be continued until at least 36
weeks of gestation in this region of Iran. Another study
concluded that expectant management with appropriate
surveillance of maternal and fetal well-being should be
followed in pregnant women presenting with ruptured
membranes close to term (20). Expectant management

may therefore be a useful component of routine antenatal
care programs.

In a review of potentially curative approaches to
spontaneous PPROM, Danciu et al. (21) reported that no
curative treatment is currently available for PPROM, a
major cause of preterm birth. A notable feature of the
present study was that all participants received the same
antibiotic regimen for 7 days and completed a course of
corticosteroids.

The Apgar score provides a rapid assessment of
newborns immediately after birth and in response to
resuscitation, supporting care for newborns and their
families (22). As expected, Apgar scores were significantly
lower among women with PPROM who underwent

expectant management and delivered at 28 to 33+6 weeks.
Hong et al. (23) reported that elective induction at 39 weeks
was associated with a reduced likelihood of a low 5-minute
Apgar score compared with expectant management. The
relationship between expectant management and labor
induction warrants further investigation.

5.1. Limitations

This study has several limitations. First, it was
conducted at a single center, Imam Reza Hospital in
Kermanshah, which may limit generalizability to other
settings. Second, the sample size was relatively small (n =
40), reducing statistical power for subgroup or
multivariable analyses. Third, selection bias is a potential
concern because patients who developed early
complications or active labor during the latency period
were excluded. Large multicenter prospective studies are
needed to validate these observations.

5.2. Conclusions

These findings provide insights for health care
providers counseling women with PPROM. Our
observations suggest that expectant management until at
least 36 weeks of gestation may be considered with careful
maternal and fetal monitoring when there is no evidence
of infection.
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