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ABSTRACT

KEY WORDS:

Late, preterm premature rupture of the membranes (PPROM)
presents a major obstetrical challenge balancing between
iatrogenic prematurity and risk of prolonged rupture of mem-
branes. In recent years, the pendulum has been shifting to-
ward expectant management until gestation week 37 + 0. We
examined the latest guidelines and major trials and summa-
rized optimal management. We addressed the major dilemmas
of women with PPROM during gestation weeks 34 + 0 to 36 + 6.
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Preterm premature rupture of the membranes (PPROM)
refers to rupture of the membranes before onset of labor
and prior to week 37 + 0 of gestation. Studies have shown
that PPROM occurs in approximately one-third of all preterm
births and is associated with increased risk of neonatal mor-
bidity and mortality [1-5]. At term, immediate delivery results
in lower incidence of maternal infection and compared with
expectant management (EM) with no significant changes in
risk of perinatal morbidity or mortality [6,7]. At early preterm,
prior to week 34 + 0 of gestation, the risks of neonatal com-
plications due to iatrogenic prematurity outweigh the risk of
ascending infection, placental abruption, intrapartum fetal
distress, and cord prolapse [5,8-10], and thus international
guidelines recommend expectant management in these cases
[11-14].

The management of women with late PPROM, which is
between weeks 34 + 0 and 36 + 6, has seen major changes in
recent years. Due to new studies showing the relative safety
of expectant management even in
these weeks [5,15-17], the pendu-
lum has shifted toward expectant
management until week 37 + 0
[11-14]. However, this change in recent guidelines has raised
new questions and dilemmas regarding the optimal treatment
for these cases. For this article, we reviewed the data and guide-
lines regarding the expectant management of PPROM between

THE OPTIMAL MANAGEMENT OF LATE PPROM
HAS YET TO BE DETERMINED

weeks 34 + 0 to 36 + 6 of gestation and accentuated and re-
solved problematic issues in the new guidelines.

TIMING OF DELIVERY

The previous American College of Obstetricians and Gynecol-
ogists guidelines (ACOG) and Royal College of Obstetrics and
Gynecology (RCOG) guidelines recommended delivery for all
women with PPROM beyond week 34 0/7 [18]. However, these
recommendations were based on limited scientific data.

New data from the last few years have led to a change in these
recommendations. Recent prospective trials and a Cochrane da-
tabase analysis found that induction of labor (IOL) for near term
PPROM did not reduce the rate of neonatal sepsis when com-
pared to an expectant management (EM) regime until week 37
+ 0 of gestation (risk ratio [RR] 0.93, 95% confidence interval
[95%CI] 0.66-1.30). However, early IOL did result in higher
rates of neonatal respiratory distress syndrome (RDS) (RR 1.26,
95%CI 1.05-1.53) and increased rates of cesarean section (RR
1.26, 95%CI 1.11-1.44) with a reduction of chorioamnionitis
(RR 0.50, 95%CI 0.26-0.95]. Furthermore, there were no dif-
ferences in overall perinatal mortality or intrauterine deaths (RR
1.76, 95%CI 0.89-3.50 and RR 0.45, 95%CI 0.13-1.57, respec-
tively) when comparing early IOL to EM [5,15-17,20].

These findings led to a change in most new guidelines that
now state that, in the absence of contraindications to continuing
the pregnancy, a woman should be offered expectant manage-
ment until 37 + 0 weeks of gestation [11-14].

An interesting question that has yet to be fully addressed by
these new studies and guidelines is whether a woman present-
ing with PPROM prior to week 34 + 0 should be managed with
the same expectant management on
reaching week 34 + 0 of gestation,
compared to a woman who present-
ed with PPROM between weeks 34
+ 0 and 36 + 6. The recent ACOG guidelines did not address this
specific issue [11]. The new RCOG guidelines state that all wom-
en whose pregnancies are complicated by PPROM after week 24
+ 0 of gestation and who have no contraindications to continuing
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the pregnancy, should be offered expectant management until 37
+ 0 weeks [12]. The PPROMT trial published in 2016 is perhaps
the largest, adequately powered, randomized controlled study
comparing IOL to EM for women with PPROM between 34 +
0 and 36 + 6 weeks of gestation. In this study, the 1839 women
included were randomly assigned to each group according to a
power analysis calculation. However, only 20% of those women
presented with PPROM prior to week 34 + 0. A subgroup analysis
of these women with duration of
more than 48 hours from PPROM
to randomization showed a
non-statistically significant in-
crease in neonatal sepsis (1% vs.
4% P=0.07) [15]. These findings suggest that in this group of
women with prolonged PPROM, a difference in rates of neonatal
sepsis might exist and may be more significant in larger numbers.

ANTIBIOTICS

Administration of broad-spectrum antibiotics prolongs pregnan-
cy and reduces maternal and neonatal infections as well as ges-
tational age-dependent morbidity [20-22], although there has
been considerable inconsistency in primary outcomes selection in
different studies [24]. A Cochrane review investigating the role
of antibiotics for women with confirmed PPROM found that the
use of antibiotics is associated with a statistically significant re-
duction in chorioamnionitis (RR
0.66, 95%CI 0.46-0.96). There
was a significant reduction in the
numbers of babies born within
48 hours (RR 0.71, 95%CI 0.58-
0.87) and 7 days (RR 0.79, 95%CI 0.71-0.89). Neonatal infection,
use of surfactant, oxygen therapy, and abnormal cerebral ultra-
sound prior to discharge from hospital were also reduced [20,21].

A 7-day course of therapy of latency antibiotics with a com-
bination of intravenous ampicillin and erythromycin, followed
by oral amoxicillin and erythromycin, is recommended during
expectant management of women with PPROM [11,12].

The new ACOG guidelines, allowing expectant management
for women with PPROM between 34 + 0 and 36 + 6 weeks of
gestation clearly state that latency antibiotics are not appropriate
in this setting. However, they do not mention any reference to
scientifically validate this statement.

In the PPROMT trial, perhaps the largest study regarding
the management of near term PPROM and cited by the ACOG
guidelines, 90% of women were treated with antibiotics as
part of expectant management protocol [5]. Prior studies al-
so included the use of antibiotics as part of treating near term
PPROM [16,17]. Furthermore, European guidelines oppose this
approach and recommend the use of prophylactic antibiotics
even in near-term PPROM [13,14]. Therefore, it is reasonable
to allow the use of prophylactic antibiotics as part of the care for
woman with PPROM after week 34 + 0.

RECENT STUDIES SUGGEST THAT MOST WOMEN
SHOULD BE OFFERED EXPECTANT MANAGEMENT
UNTIL WEEK 37 + 0

EXPECTANT MANAGEMENT SHOULD INCLUDE
LATENCY ANTIBIOTICS AND A COURSE OF ANTENATAL
CORTICOSTEROIDS; TOCOLYTICS SHOULD BE AVOIDED

CORTICOSTEROIDS

Administration of antenatal corticosteroids (ANCS) has been
considered one of the most significant management practic-
es affecting perinatal outcomes in pregnancies complicated by
preterm labor [24-26]. In 1995, the U.S. National Institutes of
Health (NIH) and American College of Obstetrics and Gynecol-
ogists (ACOG) recommended treating women at risk for preterm
labor with ANCS [27]. In a Cochrane review, administration of
ANCS was shown to reduce rates
of common complications af-
fecting premature neonates such
as intraventricular hemorrhage
(IVH), necrotizing enterocolitis
(NEC), respiratory distress syndrome (RDS), and neonatal sepsis,
as well early neonatal mortality [28].

Delivery during these weeks may disrupt important process-
es of fetal development and led to early neonatal complications,
including RDS [29], and increased rates of neurodevelopmen-
tal disorders such as cerebral palsy [30]. The pioneering study
by Gyamfi-Bannerman et al. [31] examined the effect of ANCS
administration on late preterm birth. This double-blind random-
ized placebo-controlled trial evaluated women at 34 to 37 weeks
of gestation who were at risk for preterm labor, including those
arriving with spontaneous PPROM. A significant advantage in
the primary outcome, which included a composite of respiratory
disorders, was detected in women
who received ANCS [RR 0.65,
95%CI 0.53-0.84, P < 0.001].
In addition, a systematic review
and meta-analysis of randomized
controlled trials also showed a reduction in rates of neonatal
morbidities such as RDS and transient tachypnea of the newborn
(TTN), as well as an increase in APGAR score for women treated
with ANCS prior to delivery during the late preterm period [32].
Subsequently, the ACOG [11,33] and Society of Maternal-Fe-
tal-Medicine (SMFM) [34] extended their recommendation for
ANCS administration to include women at risk for preterm labor
to up to 37/0 weeks of gestation, including women with PPROM.

TOCOLYTICS

There is insufficient data to support or refute the use of tocolytic
therapy in the setting of preterm PROM. There have not been
many trials comparing the use of tocolysis to that of placebo in
the setting of PPROM, and the studies that have been published
involved only small numbers of participants and inconstant use
of latency antibiotics and corticosteroids.

A Cochrane review published in 2014 showed that the use
of tocolysis compared with placebo in PPROM did not influ-
ence perinatal mortality [RR 1.67, 95%CI 0.85-3.29]. The use
of tocolysis resulted in a prolonged latency period by a mean
difference of 73 hours [95%CI 20-126] and decreased the birth
rate within 48 hours [RR 0.55, 95%CI 0.32-0.95]. However,
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it was also associated with increased risk of a 5-minute Apgar
score of less than 7 [RR 6.05, 95%CI 1.65-22.23], increased
need for ventilation support [RR 2.46, 95%CI 1.14-5.34], and
increased risk of chorioamnionitis [35,36]. The review conclud-
ed that there was an increase in maternal chorioamnionitis with-
out significant benefits to the neonate.

These finding led the ACOG and RCOG to conclude that
although the use of tocolysis is reasonable in the setting of early
PPROM, prior to week 34 + 0, it is not recommended for late
PPROM between 34 + 0 and 36 + 6 weeks of gestation [11,12].

DISCUSSION

The management of late PPROM has changed greatly in recent
years. In this article we reviewed changes in expectant manage-
ment for these cases and related new challenges and consider-
ations. We summarized the recommendations of the different
international obstetrics committees.

Based on our review, we conclude that obstetric care for wom-
en with late PPROM should be offered expectant management
until week 37 + 0, including latency antibiotics and a course of
antenatal corticosteroids. Tocolytics should be avoided.

The main question that remains to be fully answered is
whether the management of prolonged early PPROM on reach-
ing week 34 + 0 of gestation should be any different than what
was initially presented for PPROM between weeks 34 + () to 36
+ 6. We believe that future studies should focus on examining
the differences between these two groups.
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The world is changed not by the self-regarding, but by men
and women prepared to make fools of themselves.
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Timing in dendritic cell signaling

Dendritic cells detect pathogens through pattern
recognition receptors. Watanabe et al. uncovered how
two receptors for different mycobacterial components can
generate distinct dendritic cell responses even though
they signal through the common subunit called FcRy. The
constitutively expressed protein Dectin-2 generated strong
FcRy signaling shortly after stimulation and induced the
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production of the proinflammatory cytokine interleukin-2.
By contrast, the protein Mincle did not trigger interleukin-2

production because its expression was induced after

st

imulation, leading to delayed FcRy signaling.
Sci Signal 2023; 16: abn9909
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Imprinted SARS-CoV-2 humoral immunity induces convergent Omicron RBD

evolution

Cao et al. demonstrated that convergent mutations
can cause evasion of neutralizing antibody drugs
and convalescent plasma, including those from BA.5
breakthrough infection, while maintaining sufficient ACE2-
binding capability. BQ.1.1.10 (BQ.1.1 + Y144del), BA.4.6.3,
XBB, and CH.1.1 are the most antibody-evasive strains
tested. To delineate the origin of the convergent evolution,
the authors determined the escape mutation profiles and
neutralization activity of monoclonal antibodies isolated
from individuals who had BA.2 and BA.5 breakthrough
infections. Due to humoral immune imprinting, BA.2
and especially BA.5 breakthrough infection reduced the
diversity of the neutralizing antibody binding sites and

in

creased proportions of non-neutralizing antibody clones,

which focused humoral immune pressure and promoted
convergent evolution in the RBD. Moreover, the authors
showed that the convergent RBD mutations could be
accurately inferred by deep mutational scanning profiles,
and the evolution trends of BA.2.75 and BA.5 subvariants
could be well foreseen through constructed convergent
pseudovirus mutants. These results suggest that current
herd immunity and BA.5 vaccine boosters may not
efficiently prevent the infection of Omicron convergent
variants.
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