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Abstract

Preterm labor occurs in around 10% of pregnancies worldwide. Once diagnosed, sig-
nificant efforts must be made to reduce the likelihood of morbidity and mortality
associated with preterm birth. In high-resource settings, access to hospitals with a
neonatal intensive care unit (NICU) is readily available, whereas access to NICU care
is limited in low- and middle-income countries (LMICs) and many rural settings. Use
of FIGO's Prep-for-Labor triage method rapidly identifies low- and high-risk patients
with preterm labor to enable clinicians to decide whether the patient can be man-
aged on site or if transfer to a level II-1V facility is needed. The management steps
described in this paper aim to minimize the morbidity and mortality associated with
preterm labor and in the setting of preterm labor with preterm premature rupture of
membranes (PPROM). The methods for accurate diagnosis of PPROM and chorioam-
nionitis are described. When the risk of preterm birth is high, antenatal corticoster-
oids should be administered for lung maturation combined with limited tocolysis for
48hours to permit the corticosteroid course to be completed. Magnesium sulfate is
also administered for fetal neuroprotection. Implementation of FIGO's Prep-for-Labor

triage method in an LMIC setting will help improve maternal and neonatal outcomes.
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1 | INTRODUCTION AND BACKGROUND
EPIDEMIOLOGY

Preterm birth is defined as birth before 37 weeks of gestation or
less than 259 days from the first day of a woman's last menstru-
ation.>? It is classified according to gestational age as extreme
preterm (<28 weeks), very preterm (28%° to 31" weeks), moderate
preterm (32*° to 33*° weeks), and mild/late preterm (347° to 36*¢

weeks) birth, with decreasing neonatal morbidity and mortality as

gestational age increases. Mild/late preterm birth constitutes 60%
of all preterm deliveries, moderate preterm 20%, very preterm 15%,
and extreme preterm the lowest proportion at 5%.%3*

Defining when the patient is in preterm labor and whether
preterm birth is anticipated requires an initial assessment of ges-
tational age. An early trimester ultrasound provides the most pre-
cise information on gestational age. This implies that the patient
was already followed from the first trimester in a clinical setting

where such diagnostic tests are available. The last menstrual

*Complete list of members presented in Appendix A.
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period has its limitations, including poor recall and menses con-
tinuing despite pregnancy. During the COVID-19 pandemic and
its aftermath, particularly in LMICs and rural centers, precise
ultrasound-based information is not readily available for patients
presenting with suspected preterm labor. This is critical because
both extensive diagnostics and therapeutic measures are based
on knowledge of precise gestational age to minimize maternal and
newborn morbidity and mortality and improve outcomes. Patient
care can be further complicated when and if transfer to an inte-
grated higher-level center (level II-1V) is feasible and realistic in
a timely manner. FIGO's Prep-for-Labor triage method described
in the present paper aims to bridge this gap by rapidly defining
a pregnancy as high or low risk of preterm labor. By focusing on
the high-risk patient, the low-risk patient can advance toward de-
livery with minimal intervention. As much clinical information as
possible should be obtained, including accurate estimate of gesta-
tional age and presence or absence of preterm premature rupture
of membranes (PPROM) or chorioamnionitis to help inform shared
decision-making between the patient, her family, and the clinician.
Practical measures available on site should be implemented, in-
cluding low-cost and widely available antibiotics, corticosteroids,
tocolytics, and magnesium sulfate infusion. Optimizing care may
require ongoing communication and possible transfer in a timely
manner to a level lI-1V center where evidence-based management
can take place. This article provides a summary of evidence-based
management of preterm labor and PPROM, presented as good

practice recommendations.

2 | PREVALENCE OF PRETERM BIRTH
AND ASSOCIATED COMPLICATIONS

Preterm birth is the single most common cause of neonatal
morbidity and mortality with 70%-75% of cases leading to
neurodevelopmental disability.>> In 2020 there were 13.4 million
preterm births (9.9% of all births globally). For many regions the
2010-2020 rates remained stable; however, in Sub-Saharan Africa
there was an increase of around 600000 preterm births between
2010 and 2020. Bangladesh (16.4%) and Malawi (14.5%) were
among the countries with the highest preterm birth rates in 2020.
India recorded the highest number of preterm births, at 3 million,
followed by Pakistan (914000) and Nigeria (774000). By region, the
highest preterm birth rates were in South Asia (13.2%) followed by
Sub-Saharan Africa (10.1%), while the lowest rate came from Eastern
and Southeastern Asia (6.8%). In Europe and North America, the rate
is 7.9%. Finally, the death rate associated with preterm birth in Sub-
Saharan Africa is 11%, while in Latin America, North America, and
Europe it is only 3%. This reveals major differences in both preterm
birth and survival rates among different regions, which must be
addressed. Although improved standards of neonatal care have
been introduced, disability rates in survivors have not significantly
changed, therefore new practical measures urgently need to be
introduced.®™®

The etiology of preterm labor is diverse, with spontaneous/idio-
pathic preterm labor accounting for 50% and preceded by PPROM
(25%); the remaining 25% is iatrogenic (elective) preterm birth, in-
dicated for specific maternal or/and fetal indications.>™ When
elective, it is more practical to manage since the patient and site of
care can be defined ahead of time, enabling effective management
in the desired setting. Timely diagnosis and prompt management of
preterm labor and PPROM are key to mitigating adverse outcomes.
In these circumstances, access to higher-level care is necessary but
is frequently not available in level | settings, therefore timely trans-
fer to a higher-level center is crucial.

3 | DIAGNOSIS OF PPROM

Premature rupture of membranes (PROM) complicates 8%-10% of
all pregnancies. When PROM occurs before 37 weeks of gestation,
it is termed PPROM. PPROM complicates 2%-4% of singleton
pregnancies and 7%-20% of twin pregnancies.”!° Early and accurate
diagnosis of PPROM allows for prompt interventions to improve
perinatal outcomes and reduce the risk of complications, including
cord prolapse, placental abruption, chorioamnionitis, and neonatal
sepsis.

PPROM is diagnosed clinically in most cases. Diagnosis is con-
firmed in 90% of patients with a typical sign of sudden gush and con-
tinuous leakage of fluid from the vagina.'**? Egress of amniotic fluid
from the cervical canal or pooling of amniotic fluid in the vagina on
sterile speculum examination confirms the diagnosis of PPROM. 1314
During speculum examination, inspection for cervicitis and umbil-
ical cord prolapse, as well as assessment of cervical dilatation and
effacement should be done. Unless the patient is in labor or delivery
is imminent, digital cervical examination is avoided since it increases
the risks of chorioamnionitis, neonatal infection, and shortens la-
tency. Cervical evaluation by speculum examination correlates well
with digital examination findings.*>™’

In clinically equivocal cases of PPROM, advanced diagnostics
are used in only 10%-20% of cases since they are rarely available.
Vaginal fluid tests assessing PPROM detect placental alpha micro-
globulin-1 (PAMG-1; Amnisure [Qiagen; Venlo, The Netherlands]) or
insulin-like growth factor binding protein-1 (IGFBP-1; ActimPROM
[Actim; Espoo, Finland]).1%*%418 pa|acio et al.!%in their meta-analysis
demonstrated that ActimPROM and AmniSure had comparable
sensitivity (ActimPROM: 95.4% [95% Cl, 93.1-97.0] vs AmniSure:
96.7% [95% Cl, 94.8-98.0]; P=0.352) and negative predictive value
(ActimPROM: 95.8% [95% Cl, 93.7-97.3] vs AmniSure: 96.7% [95%
Cl,94.7-98.0]; P=0.548). However, AmniSure had higher specific-
ity (98.3% [95% Cl, 96.7-99.2]) and positive predictive value (98.3%
[95% Cl, 96.7-99.2]) compared with ActimPROM (specificity 92.9%
[95% ClI, 90.4-94.8]; PPV 92.3% [95% Cl, 89.5-94.4]; both P<0.001
vs AmniSure).! In the absence of amniotic fluid egress from the cer-
vical canal and/or pooling of amniotic fluid in the posterior vaginal
fornix, with negative PAMG-1 or IGFBP-1 tests, PPROM is improb-
able (>90%)."
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Fern and nitrazine tests should be available in any setting. With
detailed questioning, several factors can be ruled out, thereby re-
ducing the high rates of false-negative or false-positive results.
This involves evaluating for the presence of semen, cervical mucus,
blood, cervicitis, vaginitis, alkaline urine, and topical antiseptics.??~%!
Erring on the side of caution has no adverse ramifications, whereas
missing PPROM can have a significant negative impact. If feasible,
for a patient with a high index of risk for PPROM based on the exam,
transfer to a higher-level site should be pursued.

The following additional tests are available only in level II-1V
settings. Fetal fibronectin, a highly sensitive but unspecific test
for PPROM, is more useful as a predictor of preterm delivery than
for diagnosis of PPROM.**22 Amniocentesis and instillation of in-
digo carmine dye into the amniotic cavity, which in the presence
of PPROM is followed by the leakage of blue-stained fluid into the
vagina within 20-30minutes, is invasive, expensive, and carries
the risk of iatrogenic PROM, placental abruption, infection, and
miscarriage. Methylene blue dye is associated with fetal hemolytic
jaundice, hemolytic anemia, hyperbilirubinemia, and methemoglo-
binemia. Therefore, amnio dye infusion is not routinely performed
owing to ethical concerns.”?324 Ultrasonographic documentation
of oligohydramnios may be useful as an adjunct but is not diagnos-
tic of PPROM. Ultrasonography is useful for assessing fetal well-
being, and determining fetal position, placental location, estimated
fetal weight, presence of any anomalies, and residual amniotic fluid
volume.**?! A stepwise approach for diagnosing PPROM is given
in Box 1. Several measures can provide diagnostic information, but
these are not always available; therefore, more clinical, and second-
ary measures need to be used.

BOX 1 Stepwise approach for diagnosis of
PPROM

1. Sterile speculum examination demonstrates egress of
amniotic fluid from cervix, vaginais’14

2. LMIC setting: nitrazine test - use only as backup. Must
rule out interfering factors. Alternative vaginal fluid
concentrations of urea and creatinine assess equivocal
PPROM. When PPROM risk is high probability, consider
patient transfer.

3. High-resource setting: use placental alpha microglobulin-1
(PAMG-1; Amnisure) or insulin-like growth factor binding
protein-1 (IGFBP-1; ActimPROM) vaginal tests'®31418

4. Nitrazine, fern, or fetal fibronectin can be used if other
methods are not available!?-?!

5. Digital cervical examination should not be performed as it
increases chorioamnionitis risk'>’

6. Amniocentesis and dye instillation into the amniotic cavity
is not recommended %2324

7. Ultrasonography has a low predictive rate based on fluid

pocket size!4?!

4 | DETECTION OF INFECTION IN
WOMEN WITH PPROM

A significant risk associated with PPROM is ascending bacterial
invasion, which can result in chorioamnionitis (intra-amniotic
infection) and postpartum infection. Clinical chorioamnionitis
complicates 15%-25% of PPROM; combined with histologic
chorioamnionitis, up to 40%-70% of PPROM cases are affected.?>%’
Once diagnosed, prompt treatment is needed. Diagnostic accuracy
varies, which requires subsequent confirmation. Whereas some
authors have defined clinical chorioamnionitis as the presence
of any two of the clinical features, others have defined it as the
presence of fever in addition to two other signs (uterine tenderness,
maternal or fetal tachycardia, offensive/purulent vaginal discharge,

2629 Individual clinical features have variable

27,28,30

leukocytosis).
sensitivity and low specificity for chorioamnionitis.

Both cardiotocography and fetal biophysical profile have poor
sensitivity for predicting infectious morbidity following PPROM.3!
Whereas initially Caloone et al.3? reported that C-reactive protein is
the best maternal marker for predicting histologic chorioamnionitis
in women with PPROM, Sabogal et al.®® found later that the test
had low sensitivity (68.7%) and specificity (77.1%). Etyang et al.%*
recently demonstrated that C-reactive protein, procalcitonin, or in-
terleukin 6 (IL6) tests are not useful for diagnosing histologic chorio-
amnionitis/funisitis in PPROM. It is therefore recommended that the
parameters of clinical assessment (pulse rate, blood pressure, tem-
perature, and clinical symptoms), white blood cell count, and cardio-
tocography should not be used in isolation, but in combination, to
diagnose chorioamnionitis in women with PPROM 1333

Group B streptococcus (GBS) is a leading cause of serious neo-
natal infectious morbidity and may be vertically transmitted to the
fetus by ascending infection following PPROM. PROM greater than
or equal to 18 hours has been identified as a risk factor for early-
onset GBS.%¢ Guidelines from the Royal College of Obstetricians and
Gynaecologists (RCOG), American College of Obstetricians and Gy-
necologists (ACOG), and the Society of Obstetricians and Gynaecol-
ogists of Canada (SOGC) support obtaining vaginal fluid at diagnosis
of PPROM to culture for GBS. GBS prophylaxis should be offered
in case of a positive culture if expectant management of PPROM is
considered.***>%7 Box 2 provides a diagnostic approach, in declin-
ing diagnostic accuracy, which is available in all care settings. This
requires patient examination, especially vital signs as each has a pre-
dictive value.

5 | ANTIBIOTIC PROPHYLAXIS IN PPROM
AND PRETERM LABOR

The use of antibiotics in cases of confirmed PPROM has been ex-
amined in multiple clinical trials with many patients, with discord-
ant results. Data ranged from prenatal and neonatal outcome, while
other studies examined antibiotic exposure during pregnancy and
subsequent child health up to the age of 7 years. A Cochrane Review,
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BOX 2 Presence of two or more symptoms is
preferable for diagnosis of infection in women with
PPROM

1. Fever (highest diagnostic accuracy; 2100°F or 38°C)
(seen in 95%-100% of cases)

2. Maternal tachycardia (>100/minute) (seen in 50%-80%
of cases)

3. Blood pressure (hyper- or hypotensive requires prompt
stabilization)

4. Leukocytosis (white blood cell count >12000-15000/
mm?) (seen in 70%-90% of cases)

5. Fetal tachycardia (>160/minute) (seen in 40%-70% of
cases)

6. Uterine tenderness, vaginal discharge offensive/purulent
(both seen in 4%-25% of cases)?”?8

which included 22 trials involving 6872 women and newborns, con-
firmed that prophylactic use of antibiotics following PPROM signifi-
cantly reduced chorioamnionitis (RR 0.66; 95% Cl, 0.46-0.96), early
delivery within 48hours (average RR 0.71; 95% Cl, 0.58-0.87) and
7 days of randomization (average RR 0.79; 95% Cl, 0.71-0.89), neo-
natal infection (RR 0.67; 95% Cl, 0.52-0.85), use of surfactant (RR
0.83; 95% Cl, 0.72-0.96), oxygen therapy (RR 0.88; 95% Cl, 0.81-
0.96), and abnormal cerebral ultrasound scan prior to discharge from
hospital (RR 0.81; 95% Cl, 0.68-0.98). Overall use of antibiotics in
confirmed PPROM cases led to 30%-40% reduction in rate of com-
plications. There was no significant reduction in perinatal mortal-
ity.3® This last point would support more attention given to early
intervention during pregnancy prior to delivery, thereby reducing,
when feasible, perinatal mortality as well as morbidity.

Amoxycillin and/or erythromycin antibiotic regimens for PPROM
have been recommended by different obstetrics and gynecology
societies, with minor variations in strength and length of adminis-
tration when combined and/or used alone. Based on the findings
of the Maternal-Fetal Medicine Units Network Trial by Mercer
et al.,%? ACOG recommends a 7-day course of antibiotic regimen
consisting of intravenous ampicillin (2g every 6 hours) and erythro-
mycin (250mg every 6 hours) for 48hours followed by oral amoxi-
cillin (250mg every 8hours) and erythromycin base (333 mg every
8hours) for 5days.** RCOG recommends oral erythromycin 250 mg
four times daily for a maximum of 10days or until the woman is in

).3> This recommendation

established in labor (whichever comes first
is based on the results of the ORACLE 1 trial.*°

The ORACLE 1 trial randomly assigned 4826 women with
PPROM to receive erythromycin only, co-amoxiclav only, erythro-
mycin plus co-amoxiclav, or placebo. There was less neonatal death,
chronic lung disease, and major cerebral abnormality among infants
born to women who were administered erythromycin only. Erythro-
mycin was also associated with reduction in delivery at 7 days after

randomization, reduction in neonatal treatment with surfactant,

decrease in oxygen dependence at 28days of age and older, and
fewer positive neonatal blood cultures. Although co-amoxiclav only
and co-amoxiclav plus erythromycin were associated with prolon-
gation of pregnancy, they were also associated with a significantly
increased risk of neonatal necrotizing enterocolitis.*°

SOGC recommends the use of either of two regimens: (1) in-
travenous ampicillin 2g every é6hours and intravenous erythromy-
cin 250mg every 6 hours for 48 hours followed by oral amoxicillin
250mg every 8hours and oral erythromycin base 333mg every
8hours for 5days; or (2) oral erythromycin 250 mg every 6 hours for
10days.?®¥” The French National College of Gynecologists and Ob-
stetricians (CNGOF) recommends that amoxicillin, third-generation
cephalosporins, and erythromycin can each be used individually
or erythromycin and amoxicillin can be combined for a period of
7days.41 CNGOF also recommends that if the vaginal fluid sample
taken at diagnosis of PPROM is positive, adaptation of the antibiotic
prophylaxis to the culture and antibiotic susceptibility testing should
be considered; prophylactic antibiotics should be discontinued if the
vaginal sample is negative.*!

A systematic review of 14 randomized controlled trials (RCTs)

1.*2 recommended the use of

including 6559 women by Kenyon et a
penicillin and erythromycin for PPROM, but suggested the latter as
the antibiotic of choice on the strength of available evidence that
more women were included in trials using erythromycin and, thus,
the results were more robust. Co-amoxiclav is contraindicated in
women with PPROM owing to its association with neonatal necro-
tizing enterocolitis.!*3%37:42

Data on long-term outcomes of children whose mothers were
prescribed antibiotics in the ORACLE 1 trial were published in 2008
and revealed that antibiotics had little effect on the health of the
children at 7years of age.** However, long-term follow-up of chil-
dren whose mothers participated in the ORACLE Il trial of antibiotics
for preterm labor in the presence of intact membranes revealed that
antibiotics were associated with an increased risk of functional im-
pairment and cerebral palsy among the children at 7 years of age.44
Erythromycin (with or without co-amoxiclav) was associated with a
statistically significant increase in the proportion of children with
any level of functional impairment, from 38.3% to 42.3%. Similarly,
there was a statistically significant increase in the proportion of chil-
dren with cerebral palsy from 1.7% to 3.3% associated with eryth-
romycin, and from 1.9% to 3.2% with co-amoxiclav.** This evidence
lends credence to the recommendation that antibiotics should not
be given unless the diagnosis of PPROM is confirmed.3>** Findings
of the ORACLE Il trial of 6421 women showed that antibiotics did
not prolong pregnancy or improve neonatal outcomes in women in
spontaneous preterm labor with intact membranes and no evidence
of infection.*® Prophylactic antibiotic use is therefore not recom-
mended in this category of women.*> Overall the risk is increased
by overuse of any antibiotic with long-term negative ramifications
for children of patients who have intact membranes. This reinforces
that PPROM diagnosis must be accurate before considering any
antibiotic use. As recently reported, use of erythromycin increased
the congenital malformations rate by 50%.% Data for the second
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BOX 3 Antibiotic prophylaxis only for women
with confirmed PPROM

1. Antibiotics only with confirmed PPROM - risk to child
with use of erythromycin®>*®

2. No antibiotics when spontaneous preterm labor with
intact membranes or no infection®®

3. PPROM confirmed. Erythromycin 250mg every é6hours
up to 10days or until established labor (whichever
comes first)!3°

4. Erythromycin allergy or contraindicated. Intravenous
ampicillin 2g every 6 hours followed by oral amoxicillin
250mg every 8 hours for 5days®

5. Infection with PPROM or with intact membranes
confirmed. Combined ampicillin and erythromycin can
be administered.

6. Positive cultures. Adapt treatment to antibiotic
susceptibility*

7. Avoid amoxicillin-clavulanate as it increases the risk of

neonatal necrotizing enterocolitis*3>3741

trimester were not able to provide a definitive conclusion and only
showed a slight increase in the rate of genital anomalies.* On the
other hand, penicillin use throughout pregnancy is safe. At this point,
based on the extensive PPROM clinical data generated, erythromy-
cin is still considered to be safe to use in pregnancy after the first
trimester since PPROM is in general a late second- or third-trimester
event. In general, the severity of the case dictates the patient man-
agement. This ranges from PPROM to active labor, from prophylaxis
to actual infection, and from single to combined antibiotics based
on case severity. A team management approach should be involved
in this critical decision-making process since an error in judgment
can have significant negative consequences for the affected child—
almost doubling the rate of cerebral palsy. Antibiotics must be used
carefully in cases of PPROM as prophylaxis versus infection treat-

ment. Types of antibiotics and their uses are given in Box 3.

6 | CORTICOSTEROID USE IN PPROM
AND PRETERM LABOR

The use and value of antenatal corticosteroid administration has
been widely studied since its introduction over 30years ago. The re-
search aimed to define the specific gestational age where treatment
is utilitarian, presence/absence of preterm labor and/or PPROM,
and presence or absence of chorioamnionitis. Data demonstrated
that use in women with PPROM or in established preterm labor re-
duces the risks of respiratory distress syndrome, intraventricular
hemorrhage, neonatal necrotizing enterocolitis, NICU admissions,
systemic infections in the first 48 hours of life, and neonatal death.%”
Steroids do not increase the risks of chorioamnionitis, puerperal

sepsis, or maternal death.*’”* Many guidelines recommend that
antenatal corticosteroids are offered to all women who are in es-
tablished preterm labor or with PPROM between 24*° and 33*¢
weeks,13:14:35,50,51

Use of antenatal corticosteroids beyond that gestational age,
namely late preterm (347° to 36*¢ weeks), has been debated even
though births at that gestational age are associated with increased
neonatal morbidity, respiratory distress syndrome, and mortality
compared with term deliveries.”®>® However, the utility of antena-
tal corticosteroids was confirmed in this gestational age group. The
Antenatal Late Preterm Steroids (ALPS) trial, a multicenter double-
blind placebo-controlled randomized trial conducted in 17 centers
and including 2831 women, demonstrated that administration of
betamethasone to women at risk for late preterm delivery signifi-
cantly reduced rates of respiratory distress syndrome, stillbirth, and
neonatal death within 72hours of delivery. As expected, neonatal
hypoglycemia was increased in the betamethasone group versus
the placebo group (24.0% vs 15.0%; RR 1.60; 95% Cl, 1.37-1.87;
P <0.001). Rates of other neonatal and maternal complications were
not increased with betamethasone.’ Similarly, a systematic review
and meta-analysis of six trials (including the ALPS trial) including
5698 women also demonstrated benefits of steroids in reducing
respiratory distress syndrome in late preterm infants.”® Based on
this evidence, antenatal corticosteroids should also be considered
for women between 34*° and 36 weeks who are in confirmed
preterm labor or with PPROM.

Currently, both NICE and RCOG recommend that antenatal cor-
ticosteroids should be considered in women between 22 and 35*¢
weeks—one week less than used in the ALPS study in patients with
established labor or with PPROM.?33% Use of antenatal corticoste-
roids below 22 weeks, before viability, is currently not recommended
as evidence is lacking to support a recommendation.'®**

Corticosteroids should be administered to women with PPROM
or in confirmed preterm labor irrespective of whether they are car-
rying a singleton or multiple pregnancy.50 Although there is paucity
of data on the risks, there is clear benefit of antenatal corticoste-
roid administration in multiple pregnancy, especially those at risk for
preterm birth.*>¢

The WHO does not recommend use of antenatal corticosteroids
in women with chorioamnionitis since it analyzes worldwide data
from many settings where advanced maternal and newborn care is
not available.>® In contrast, in high-resource settings, two system-
atic reviews and meta-analyses of eight studies by Been et al.>” and

Amiya et al.”®

suggest that antenatal corticosteroids may be safe
and effective in reducing adverse neonatal outcomes in women with
chorioamnionitis who have PPROM or are in established preterm
labor. Given the immunosuppressive effects of corticosteroids, the
risk of exacerbating maternal infection is higher in LMICs, where the
baseline risk of pre-existing maternal infectious morbidity is greater
than in high-resource countries. There is need for RCTs and more
robust evidence to guide practice on antenatal corticosteroid admin-
istration in women with chorioamnionitis who are at risk of preterm

birth.%>758 At this point, antenatal corticosteroids should not be
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used unless the hospital is level 11-1V, with a care team that is avail-
able for managing these complex cases.

Considering antenatal corticosteroid administration at 22-36%¢
weeks, any exposure—even for few hours—may be of benefit in re-
ducing respiratory distress syndrome for women with PPROM or
who are in established preterm labor. This is the case even if total
protection (i.e. 48-hour exposure before preterm birth) is not com-

h.5% This is because the optimal benefits of ante-

pleted prior to birt
natal corticosteroids are already seen 24 hours after administration,
and are maximal at 48 hours; therefore, delaying preterm birth until
this time point is optimal, if feasible and safe. There is strong evi-
dence to support the safety of a single repeat course of antenatal
corticosteroids in women in preterm labor or with PPROM if 7 days
have passed after the initial course and there is a high risk of preterm
birth in the next 7days.5°’59’60 This is because the optimal benefits of
antenatal corticosteroids last for 7days.48 More than two courses is
not recommended owing to the deleterious effects of multiple corti-
costeroid doses on fetal growth and neurodevelopment.!34?

A Cochrane systematic review of 12 trials (1557 women and
1661 infants) evaluating antenatal corticosteroids for preterm birth
included 10 trials (1159 women and 1213 im’ants).62 Dexamethasone
efficacy was comparable to betamethasone. However, the drug dos-
ing was different; in six of the 10 trials, two doses of 12mg intra-
muscular betamethasone 24 hours apart was compared with four
doses of 6mg intramuscular dexamethasone 12 hours apart.®? The
latter regimen is recommended by both SOGC and the NIH Consen-
sus Development Panel.’>%% In both cases the intramuscular route
is the recommended route for antenatal corticosteroid administra-
tion.®%* Owing to its lower cost and wider availability, dexameth-
asone should be available for patient care at any site, where such a
simple measure can make a major difference in newborn outcome.
Use of antenatal corticosteroids to mature fetal lungs is a mainstay
for preterm fetus management. The indications for and use of ante-
natal corticosteroids are described in Box 4, with the emphasis on
gestational age.

7 | TOCOLYSIS IN PPROM AND PRETERM
LABOR

Optimally, early identification of a patient at risk of being in preterm
labor and significantly delaying delivery toward fetal maturity could
make a major difference in outcome. Based on that assumption,
several studies have been carried out to confirm this hypothesis.
However, the results are equivocal—some are effective but with
limits.

A systematic review of 18 RCTs evaluating tocolytics for preterm
labor showed that they were associated with a significant reduction
in the likelihood of delivery within 24 hours and 7 days, but increased
the risk of maternal complications including palpitations, nausea,
tremor, chorioamnionitis, hyperglycemia, hypokalemia, and the need
to discontinue treatment in women in preterm labor.®® Tocolytics

had no significant effect on perinatal mortality and other adverse

BOX 4 Antenatal corticosteroids in PPROM or
proven preterm labor

1. Antenatal corticosteroids at 24*°-33"% weeks with
PPROM or established preterm labor singleton/mul-
tiple pregnancy3:14:3550.51

2. Antenatal corticosteroids at 22+°-23*% and 34+°-36+¢
weeks with PPROM or established preterm labor de-
pend on practice/setting3145355

3. No antenatal corticosteroids below 22 weeks before vi-
ability. Verify by ultrasound*®4

4. Antenatal corticosteroids for PPROM or preterm
labor. Start even with risk of incomplete course
completion®>°

5. No antenatal corticosteroids in LMIC settings with chori-
oamnionitis, PPROM, and proven preterm labor. Major
increase in maternal/fetal risk

6. Antenatal corticosteroids in high-resource settings
with chorioamnionitis, PPROM, and proven preterm
labor. Risk/benefit based on multidisciplinary/patient
decision.

7. Antenatal corticosteroids repeat after 7days with
PPROM or proven preterm labor if preterm birth does
not occur and there is a high risk of preterm birth in
the next 7 days®%>%¢°

8. Maximum of two courses of antenatal corticosteroids
with PPROM or those at risk of preterm birth*®¢?

9. LMIC setting: Four doses of 6 mg intramuscular dexa-
methasone given 12hours apart, widely accessed/
cheap medication with PPROM and proven preterm
labor

10. High-resource setting: Either two doses of 12mg intra-
muscular betamethasone given 24 hours apart or four
doses of 6mg intramuscular dexamethasone given

12hours apart“’z’64

perinatal outcomes including respiratory distress syndrome, intra-
ventricular hemorrhage, neonatal necrotizing enterocolitis, patent
ductus arteriosus, neonatal sepsis, seizures, hypoglycemia, and low
birth weight.®®> NICE recommends tocolytics for women less than
34 weeks pregnant who are in preterm labor with intact mem-
branes.'® The use of tocolytics in this setting is limited to prolonging
pregnancy up to 48hours to allow for corticosteroid administration,
initiation of antibiotics, and/or maternal/in utero fetal transfer to an
appropriate level II-1V healthcare setting.”?**

The use of tocolytics in women with PPROM is controversial.
WHO, RCOG, and ACOG do not recommend tocolysis for women
with PPROM 143550 On the other hand, CNGOF considers there is
insufficient evidence to recommend for/against the use of tocolysis
for PPROM.* Practice also differs among specialists.®® A Cochrane
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review of eight trials that included 408 women assessed the po-
tential benefits and harms of tocolysis in women with PPROM, and
reported that compared to no tocolysis, tocolysis increased latency
by 73hours (95% Cl, 20.21-126.03), decreasing birth rate within
48hours (RR 0.55; 95% Cl, 0.32-0.95) but not perinatal mortality.*’
Furthermore, tocolysis was associated with increased 5-minute
Apgar score of less than seven (RR 6.05; 95% Cl, 1.65-22.23) and
increased need for neonatal ventilation (RR 2.46; 95% ClI, 1.14-
5.34). In women at less than 34weeks of gestation with PPROM,
tocolytic therapy significantly increased the risk of chorioamnionitis
(RR 1.79; 95% Cl, 1.02-3.14). Overall, tocolytic treatment in women
with PPROM is not recommended, since it increases maternal cho-
rioamnionitis without significantly benefitting neonatal outcomes.*”

When tocolysis is indicated, nifedipine and atosiban (if nifed-
ipine is contraindicated) are recommended as first-line tocolytic
agents.®®%? APOSTEL Ill, a multicenter RCT that compared nifed-
ipine and atosiban for tocolysis in women with threatened preterm
birth, found that both drugs were equally effective in prolonging
pregnancy over 7days, with similar perinatal outcomes except for
a modest reduction in NICU admission with nifedipine.®® One Co-
chrane review (38 trials, 3550 women) assessed maternal, fetal, and
neonatal outcomes of calcium channel blockers (CCBs) administered
as tocolytic to women in preterm labor. Among 35 trials (involving
3275 women) that compared CCBs (mainly nifedipine) with other
tocolytic agents, the superiority of nifedipine over other tocolytic
agents was demonstrated.”® There is considerable variation in nifed-
ipine regimen for tocolysis but the most common used in most trials
for acute tocolysis is an initial oral dose of 10-30 mg immediately fol-
lowed by 10-20mg given every 4-8hours until contractions cease
or up to 48hours.’® Betamimetics are not recommended for tocol-
ysis owing to their frequent cardiovascular adverse effects, which
could be life threatening.’%7?

There is no evidence of any additional benefit of combining dif-
ferent classes of tocolytics compared with using a single agent. The
use of a combination of different tocolytics is therefore not recom-
mended. In case of initial failure with a particular tocolytic, another
tocolytic belonging to a different class may be offered.’®¢’ Over-
all, 48-hour tocolysis for preterm labor enables maximal efficacy
of antenatal corticosteroids. In contrast, in patients with PPROM,
tocolysis is not recommended as it increases the risk for maternal
and newborn infection. Box 5 describes tocolysis application while
antenatal corticosteroids are administered, up to 48hours, and the

type and methods of use.

8 | MAGNESIUM SULFATE FOR FETAL
NEUROPROTECTION IN PPROM AND
PRETERM LABOR

The fetal neuroprotective effects of antenatal magnesium sulfate
therapy administered to women in preterm labor or with PPROM
is now established.”?”7* A Cochrane review (5 trials, 6145 infants)
demonstrated that administration of magnesium sulfate to women

BOX 5 Tocolysis for women in proven preterm
labor or with PPROM

1. LMIC setting: <34 weeks tocolysis and antenatal corti-
costeroids when in preterm labor, intact membranes, vi-
able singleton/twins. Coordinate timely transfer to level
-1V facility *3241

2. High-resource setting: <34 weeks tocolysis and antenatal
corticosteroids for patients with singleton/twins in
preterm labor with intact membranes

3. All facilities: <34 weeks with PPROM no tocolysis when
the chorioamnionitis risk is high.*®> Multidisciplinary/
patient decision when preterm labor and PPROM is not
complicated

4. Tocolysis only for 48 hours provides maximal benefit by
antenatal corticosteroids*!

5. Tocolysis with nifedipine (widely available) 10-30mg
immediately followed by 10-20mg every 4-8 hours until
contractions cease or up to 48 hours (whichever comes
first)4%:68:69

6. If nifedipine is contraindicated, offer atosiban for
tocolysis®®¢?
7. No betamimetics. Use has severe cardiovascular adverse

effects’®”!

8. Single tocolytic. Avoid any agent combination**¢?
9. Tocolysis failure. Use another tocolytic from a different

class.”’

with PPROM and/or in preterm labor expected to deliver within
24 hours significantly reduces the risks of cerebral palsy (RR 0.68;
95% Cl, 0.54-0.87) and motor dysfunction (RR 0.61; 95% Cl, 0.44-
0.85) in the offspring.”* Different dosing regimens were used in the
five trials included in the review namely: (1) intravenous 4g over
20minutes, then 1g/hour maintenance infusion until delivery or
up to 24 hours, whichever came first (no repeat treatment course)
(ACTOMgSO4 study); (2) intravenous 4g over 10-15minutes, then
1g/hour maintenance infusion for 24 hours or intravenous 4 g over
10-15minutes followed by intramuscular 5g into each buttock, then
5g every 4 hours intramuscular for 24 hours or intravenous 4 g over
10-15minutes followed by intramuscular 2.5g into each buttock,
then intramuscular 2.5 g every 4 hours for 24 hours (Magpie Trial); (3)
intravenous 4 g over 30 minutes (no repeat treatment) (Premag Trial);
(4) intravenous 4 g bolus (no repeat treatment) (MAGNET Trial); and
(5) intravenous 6 g over 20-30minutes, followed by a maintenance
infusion of 2g/hour. If delivery had not occurred after 12hours and
was no longer considered imminent, the infusion was discontin-
ued and resumed when delivery threatened. If at least 6 hours had
passed since magnesium sulfate was discontinued and delivery was
again considered imminent, another loading dose was given (BEAM
Trial).”> There is insufficient evidence to recommend any one regi-

men over another.”>”> However, owing to concerns about toxicity,
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the minimum effective dose should be administered and most guide-
lines recommend an intravenous loading dose of 4g administered
slowly over 20-30minutes, followed by a maintenance infusion of
1g/hour continued until delivery or up to a maximum duration of
24hours if delivery does not occur within 24hours.**7¢77 There is
not enough evidence to support a recommendation for a repeat
course of magnesium sulfate for fetal neuroprotection after an initial
course has been administered.”?7¢

When magnesium sulfate is administered, women should be
monitored for clinical signs of toxicity by recording maternal pulse,
blood pressure, respiratory rate, oxygen saturation, deep tendon re-
flexes, and urine output at least four-hourly.”” The maintenance dose
of magnesium sulfate should be discontinued if patellar reflexes are
absent, the respiratory rate is less than 12 per minute, the diastolic
blood pressure drops more than 15mmHg below the baseline, or
urine output is less than 100mL/4 hours. Calcium gluconate should
always be available for treatment of magnesium sulfate toxicity.

There is no consensus on the upper gestational age limit for mag-
nesium sulfate administration for fetal neuroprotection. Whereas
the WHO and ACOG recommend magnesium sulfate for all women
at risk of imminent preterm birth before 32weeks of gestation for
prevention of cerebral palsy, NICE recommends that magnesium
sulfate should be offered even before 30*° weeks and considered
between 307 and 33*¢ weeks, while the SOGC guidelines recom-
mend administration before 34weeks.13145978 A|| the women in
the 2009 Cochrane review were administered magnesium sulfate
at less than 34 weeks of gestation. The number needed to treat to
prevent one case of cerebral palsy was low at all gestational ages
below 34weeks.” Therefore, magnesium sulfate is recommended
for fetal neuroprotection for all women with PPROM or who are in

3+ weeks of gestation

established preterm labor from viability to 3
regardless of singleton or multiple pregnancy. Box 6 describes the
utility of magnesium sulfate for neuroprotection, specifically defines
the gestational age to be used, methods of administration, and safe-

guards needed to minimize risk of toxicity.

9 | HOME VERSUS HOSPITAL CARE FOR
WOMEN WITH PPROM

Dussaux et al.”® in a retrospective study of 90 women with PPROM
who received outpatient care and 324 women who received hos-
pital care observed no major complications related to home care.
They recommended an RCT to confirm the safety of home care for
women with PPROM.”® Carlan et al.”? in their RCT randomized 67
patients with PPROM to receive either home or hospital care. There
was no significant difference in clinical characteristics and perina-
tal outcomes between the two groups. However, only 18% of the
women met the criteria for home care.2° A Cochrane review to as-
sess planned home versus hospital care for PPROM included two
small trials of 118 women but lacked sufficient statistical power to
detect meaningful differences between the two groups.80 There
is therefore insufficient evidence to recommend home care for

BOX 6 Magnesium sulfate for fetal
neuroprotection in women with established
preterm labor or PPROM

1. Magnesium sulfate to all above 23 weeks with established
preterm labor or PPROM at risk of imminent preterm
birth within 24 hours (singleton/twins)

2. LMIC setting simplified magnesium sulfate: intravenous 4 g
slowly over 20-30minutes, followed by intramuscular
5ginto each buttock, then 5g given intramuscularly into
alternate buttocks every 4 hours for 24 hours

3. High-resource setting: Intravenous loading dose 4 g slowly
over 20-30minutes, followed by 1g/hour continued
infusion until delivery or up to 24hours. Requires
monitoring71

4. Discontinue magnesium sulfate after 24 hours if delivery
does not occur’?

5. No repeat magnesium sulfate for fetal neuroprotection
after an initial course’?7®

6. Magnesium sulfate monitoring: Clinical toxicity signs,
maternal pulse, blood pressure, respiratory rate, oxygen
saturation, deep tendon reflexes, urine output at least
four-hourly using a foley balloon”’

7. Magnesium sulfate maintenance. Stop if signs of toxic-
ity. Absent patellar reflexes, respiratory rate less than
12/minute, diastolic blood pressure drops more than
15mmHg below baseline, or urine output is less than
100mL/4hours. Calcium gluconate should always be

available to treat magnesium sulfate toxicity.

women with PPROM. This is strengthened because it is difficult to
predict latency and complications such as infection, umbilical cord
compression, cord prolapse, and placental abruption.” However, re-
alistically, in a primary setting (similar to home care) with limited
staff and tools, when the ability to transfer to a higher-level set-
ting is not possible, onsite management should be maximized based
on the widely available safe medications, which can, in some cases,
make a major difference in maternal and newborn outcomes. There
is insufficient evidence to recommend home care of women with
PPROM.

10 | CONCLUSION

Preterm labor rates remain high and there are no demonstrated pre-
ventive measures. In many cases, preterm labor is associated with
PPROM, complicating management and suitability of care, primarily
in LMICs and remote rural areas. Good practice recommendations
are presented with a stepwise approach to diagnose preterm labor,
PPROM, and identify risks of chorioamnionitis, which enables the
judicious use of antibiotics. Furthermore, steps are provided for
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effective tocolysis to enable administration of antenatal corticoster-

oids combined with magnesium sulfate for maximizing neuroprotec-

tion. Applying such an integrated approach will significantly improve

maternal and newborn outcomes.

AUTHOR CONTRIBUTIONS

Eytan R. Barnea conceived the article. Akaninyene Eseme Ubom

prepared the first draft, which was revised by Eytan R. Barnea and
Manu Vatish.

CONFLICT OF INTEREST STATEMENT
The authors have no conflicts of interest to declare.

REFERENCES

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Steer P. The epidemiology of preterm labour. BJOG. 2005;112:1-3.
Murphy DJ. Epidemiology and environmental factors in preterm
labour. Best Pract Res Clin Obstet Gynaecol. 2007;21:773-789.
Moutquin JM. Classification and heterogeneity of preterm birth.
BJOG. 2003;110:30-33.

Hamilton SA, Mullan C. Management of preterm labour. Obstet
Gynaecol Reprod Med. 2016;26:12-19.

Chawanpaiboon S, Vogel JP, Moller AB, et al. Global, regional, and
national estimates of levels of preterm birth in 2014: a systematicre-
view and modelling analysis. Lancet Glob Health. 2019;7(1):e37-e46.
Walani SR. Global burden of preterm birth. Int J Gynecol Obstet.
2020;150:31-33.

World Health Organization. Born too soon: decade of action on
preterm birth. 2023. Accessed August 8, 2023.https://www.who.
int/publications/i/item/9789240073890

Gibson AT. Outcome following preterm birth. Best Pract Res Clin
Obstet Gynaecol. 2007;21:869-882.

Caughey AB, Robinson JN, Norwitz ER. Contemporary diagnosis
and management of preterm premature rupture of membranes. Rev
Obstet Gynecol. 2008;1:11-22.

Palacio M, Kiihnert M, Berger R, Larios CL, Marcellin L. Meta-
analysis of studies on biochemical marker tests for the diagnosis
of premature rupture of membranes: comparison of performance
indexes. BMC Pregnancy Childbirth. 2014;14:1-2.

Garite TJ. Management of premature rupture of membranes. Clin
Perinatol. 2001;28:837-847.

Garite TJ. Premature rupture of the membranes: the enigma of the
obstetrician. Am J Obstet Gynecol. 1985;151:1001-1005.

National Institute for Health and Care Excellence. Preterm Labour
and Birth. NICE guideline [NG25]. NICE; 2015.

American College of Obstetricians and Gynecologists' Committee
on Practice Bulletins—Obstetrics. Practice bulletin no. 172: prema-
ture rupture of membranes. Obstet Gynecol. 2016;128:€165-e177.
Seaward PG, Hannah ME, Myhr TL, et al. International multicentre
term PROM study: evaluation of predictors of neonatal infection in
infants born to patients with premature rupture of membranes at
term. Am J Obstet Gynecol. 1998;179:635-639.

Alexander JM, Mercer BM, Miodovnik M, et al. The impact of digital
cervical examination on expectantly managed preterm rupture of
membranes. Am J Obstet Gynecol. 2000;183:1003-1007.

Munson LA, Graham A, Koos BJ, Valenzuela GJ. Is there a need
for digital examination in patients with spontaneous rupture of the
membranes? Am J Obstet Gynecol. 1985;153:562-563.

Lee SE, Park JS, Norwitz ER, Kim KW, Park HS, Jun JK. Measurement
of placental alpha-microglobulin-1 in cervicovaginal discharge to di-
agnose rupture of membranes. Obstet Gynecol. 2007;109:634-640.
Cousins LM, Smok DP, Lovett SM, Poeltler DM. AmniSure pla-
cental alpha microglobulin-1 rapid immunoassay versus standard

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

diagnostic methods for detection of rupture of membranes. Am J
Perinatol. 2005;22:317-320.

de Haan HH, Offermans PM, Smits F, et al. Value of the fern test to
confirm or reject the diagnosis of ruptured membranes in modest in
nonlaboring women presenting with nonspecific vaginal fluid loss.
Am J Perinatol. 1994;11:46-50.

Medina TM, Hill DA. Preterm premature rupture of membranes:
diagnosis and management. Am Fam Physician. 2006;73:659-664.
Eriksen NL, Parisi VM, Daoust SU, Flamm BR, Garite TJ, Cox SM.
Fetal fibronectin: a method for detecting the presence of amniotic
fluid. Obstet Gynecol. 1992;80(3 Pt 1):451-454.

van der Ham DP, van Melick MJ, Smits L, et al. Methods for the di-
agnosis of rupture of the fetal membranes in equivocal cases: a sys-
tematic review. Eur J Obstet Gynecol Reprod Biol. 2011;157:123-127.
van der Ham DP, van Teeffelen AS, Mol BW. Prelabour rupture
of membranes: overview of diagnostic methods. Curr Opin Obstet
Gynecol. 2012;24:408-412.

Garite TJ, Freeman RK. Chorioamnionitis in the preterm gestation.
Obstet Gynecol. 1982;59:539-545.

Beydoun SN, Yasin SY. Premature rupture of the membranes be-
fore 28weeks: conservative management. Am J Obstet Gynecol.
1986;155:471-479.

Tita ATN, Andrews WW. Diagnosis and management of clinical
chorioamnionitis. Clin Perinatol. 2010;37:339-354.

Tsakiridis I, Mamopoulos A, Chalkia-Prapa EM, Athanasiadis A,
Dagklis T. Preterm premature rupture of membranes: a review of 3
national guidelines. Obstet Gynecol Surv. 2018;73:368-375.
Newton ER. Chorioamnionitis and intraamniotic infection. Clin
Obstet Gynaecol. 1993;36:795-808.

Romem Y, Artal R. C-reactive protein as a predictor for chorioamni-
onitis in cases of premature rupture of the membranes. Am J Obstet
Gynecol. 1984;150(5 pt 1):546-550.

Lewis DF, Adair CD, Weeks JW, Barrilleaux PS, Edwards MS, Garite
TJ. A randomized clinical trial of daily nonstress testing versus bio-
physical profile in the management of preterm premature rupture
of membranes. Am J Obstet Gynecol. 2000;183:777-778.

Caloone J, Rabilloud M, Boutitie F, et al. Accuracy of several mater-
nal seric markers for predicting histological chorioamnionitis after
preterm premature rupture of membranes: a prospective and mul-
ticentric study. Eur J Obstet Gynecol Reprod Biol. 2016;205:133-140.
Sabogal CP, Fonseca J, Garcia-Perdomo HA. Validation of diag-
nostic tests for histologic chorioamnionitis: systematic review and
meta-analysis. Eur J Obstet Gynecol Reprod Biol. 2018;228:13-26.
Etyang AK, Omuse G, Mukaindo AM, Temmerman M. Maternal
inflammatory markers for chorioamnionitis in preterm prelabour
rupture of membranes: a systematic review and meta-analysis of
diagnostic test accuracy studies. Syst Rev. 2020;9:1-4.

Thompson AJ, Royal College of Obstetricians and Gynaecologists. Care
of women presenting with suspected preterm prelabour rupture of
membranes from 24*° weeks of gestation. BJOG. 2019;126:e152-e166.
Schuchat A, Zywicki SS, Dinsmoor MJ, et al. Risk factors and oppor-
tunities for prevention of early onset neonatal sepsis: a multicenter
case-control study. Pediatrics. 2000;105:21-26.

Yudin MH, van Schalkwyk J, Van Eyk N. No. 203-antibiotic therapy
in preterm premature rupture of the membranes. J Obstet Gynaecol
Can. 2017;39:e207-e212.

Kenyon S, Boulvain M, Neilson JP. Antibiotics for preterm rupture
of membranes. Cochrane Database Syst Rev. 2013;12:CD001058.
Mercer BM, Miodovnik M, Thurnau GR, et al. Antibiotic therapy
for reduction of infant morbidity after preterm premature rup-
ture of the membranes: a randomized controlled trial. JAMA.
1997,278:989-995.

Kenyon SL, Taylor DJ, Tarnow-Mordi W. Broad-spectrum antibiot-
ics for preterm, prelabour rupture of fetal membranes: the ORACLE
| randomised trial. Lancet. 2001;357:979-988.

85UB017 SUOWILLIOD BAIERID 3ol dde 3y} Aq pauA0h 38 S3oILe YO ‘8SN JO S3INI 10} AR BUIIUO AB]IA UO (SUORIPUOD-PUE-SWLBHLI0D" A3 1M Afeiq1BU1|UO//SANY) SUOIPUOD PUe sWwia | 8U} 835 * [7202/20/€0] U0 Ariqi8ulluo A8 |IM ‘S3d D Aq ETTST 06/1/200T 0T/10p/wiod" A | im Areiq 1 puljuo uABgoy/sdny Wwo. papeojumoq ‘s ‘€202 ‘6L7e6.8T


https://www.who.int/publications/i/item/9789240073890
https://www.who.int/publications/i/item/9789240073890

UBOM ET AL.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Schmitz T, Sentilhes L, Lorthe E, et al. Preterm premature rupture
of the membranes: guidelines for clinical practice from the French
College of Gynaecologists and Obstetricians (CNGOF). Eur J Obstet
Gynecol Reprod Biol. 2019;236:1-6.

Kenyon S, Boulvain M, Neilson JP. Antibiotics for preterm rupture of
the membranes; a systematic review. Obstet Gynaecol. 2004;104(5
Par 1):1051-1057.

Kenyon S, Pike K, Jones DR, et al. Childhood outcomes after pre-
scription of antibiotics to pregnant women with preterm rupture
of the membranes: 7-year follow-up of the ORACLE | trial. Lancet.
2008;372:1310-1318.

Kenyon S, Pike K, Jones DR, et al. Childhood outcomes after pre-
scription of antibiotics to pregnant women with spontaneous
preterm labour: 7-year follow-up of the ORACLE Il trial. Lancet.
2008;372:1319-1327.

Kenyon SL, Taylor DJ, Tarnow-Mordi WF. Broad-spectrum antibi-
otics for spontaneous preterm labour: the ORACLE Il randomised
trial. Lancet. 2001;357(9261):989-994.

Fan H, Gilbert R, O'Callaghan F, Li L. Associations between mac-
rolide antibiotics prescribing during pregnancy and adverse
child outcomes in the UK: population based cohort study. BMJ.
2020;368:m331.

Roberts D, Dalziel S. Antenatal corticosteroids for accelerating foe-
tal lung maturation for women at risk of preterm birth. Cochrane
Database Syst Rev. 2006;3:CD004454.

Magann EF, Haram K, Ounpraseuth S, Mortensen JH, Spencer
HJ, Morrison JC. Use of antenatal corticosteroids in special cir-
cumstances: a comprehensive review. Acta Obstet Gynecol Scand.
2017;96:395-409.

WHO Action Trials Collaborators. Antenatal dexamethasone
for early preterm birth in low-resource countries. N Engl J Med.
2020;383:2514-2515.

World Health Organization. Recommendations on Interventions to
Improve Preterm Birth Outcomes. WHO; 2015.

Crane J, Armson A, Brunner M, et al. Antenatal corticosteroid ther-
apy for fetal maturation. J Obstet Gynaecol Can. 2003;25:45-52.
Mclintire DD, Leveno KJ. Neonatal mortality and morbidity rates in
late preterm births compared with births at term. Obstet Gynecol.
2008;111:35-41.

Hibbard JU, Wilkins I, Sun L, et al. Respiratory morbidity in late
preterm births. JAMA. 2010;304:419.

Gyamfi-Bannerman C, Thom EA, Blackwell SC, et al. Antenatal
betamethasone for women at risk for late preterm delivery. N Engl J
Med. 2016;374:1311-1320.

Saccone G, Berghella V. Antenatal corticosteroids for maturity of
term or near term fetuses: systematic review and meta-analysis of
randomized controlled trials. BMJ. 2016;355:i5044.

Palas D, Ehlinger V, Alberge C, et al. Efficacy of antenatal corti-
costeroids in preterm twins: the EPIPAGE-2 cohort study. BJOG.
2018;125:1164-1170.

Been JV, Degraeuwe PL, Kramer BW, Zimmermann LJ. Antenatal
steroids and neonatal outcome after chorioamnionitis: a meta-
analysis. BJOG. 2011;118:113-122.

Amiya RM, Mlunde LB, Ota E, Swa T, Oladapo OT, Mori R.
Antenatal corticosteroids for reducing adverse maternal and child
outcomes in special populations of women at risk of imminent
preterm birth: a systematic review and meta-analysis. PloS One.
2016;11:e0147604.

Brookfield KF, EI-Sayed YY, Chao L, Berger V, Naqvi M, Butwick AJ.
Antenatal corticosteroids for preterm premature rupture of mem-
branes: single or repeat course? Am J Perinatol. 2015;32:537-544.
McKinlay CJ, Crowther CA, Middleton P, Harding JE. Repeat ante-
natal glucocorticoids for women at risk of preterm birth: a Cochrane
systematic review. Am J Obstet Gynecol. 2012;206:187-194.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Wi LEYH

Vidaeff AC, Doyle NM, Gilstrap LC. Antenatal corticosteroids
for fetal maturation in women at risk for preterm delivery. Clin
Perinatol. 2003;30:825-840.

Brownfoot FC, Gagliardi DI, Bain E, Middleton P, Crowther CA.
Different corticosteroids and regimens for accelerating fetal lung
maturation for women at risk of preterm birth. Cochrane Database
Syst Rev. 2013;8:CD006764.

National Institutes of Health Consensus Development Panel.
Antenatal corticosteroids revisited: repeat courses - National
Institutes of Health Consensus Development Conference
Statement, August 17-18, 2000. Obstet Gynecol. 2001;98:144-150.
Egerman RS, Mercer BM, Doss JL, Sibai BM. A randomized, con-
trolled trial of oral and intramuscular dexamethasone in the pre-
vention of neonatal respiratory distress syndrome. Am J Obstet
Gynecol. 1998;179:1120-1123.

Gyetvai K, Hannah ME, Hodnett ED, Ohlsson A. Tocolytics
for preterm labor: a systematic review. Obstet Gynecol.
1999;94:869-877.

Fox NS, Gelber SE, Kalish RB, Chasen ST. Contemporary practice
patterns and beliefs regarding tocolysis among U.S. maternal-fetal
medicine specialists. Obstet Gynecol. 2008;112:42-47.

Mackeen AD, Seibel-Seamon J, Muhammad J, Baxter JK, Berghella
V. Tocolytics for preterm premature rupture of membranes.
Cochrane Database Syst Rev. 2014;(2):CD007062.

van Vliet EO, Nijman TA, Schuit E, et al. Nifedipine versus atosiban
for threatened preterm birth (APOSTEL Ill): a multicentre, ran-
domised controlled trial. Lancet. 2016;387:2117-2124.

Doret M, Kayem G. Tocolysis for preterm labor without prema-
ture preterm rupture of membranes. J Gynecol Obstet Biol Reprod.
2016;45:1374-1398.

Flenady V, Wojcieszek AM, Papatsonis DN, et al. Calcium channel
blockers for inhibiting preterm labour and birth. Cochrane Database
Syst Rev. 2014;2014(6):CD002255.

Neilson JP, West HM, Dowswell T. Betamimetics for inhibiting
preterm labour. Cochrane Database Syst Rev. 2014;(2):CD004352.
Conde-Agudelo A, Romero R. Antenatal magnesium sulfate for the
prevention of cerebral palsy in preterm infants less than 34 weeks'
gestation: a systematic review and metaanalysis. Am J Obstet
Gynecol. 2009;200:595-609.

Costantine MM, Weiner SJ. Effects of antenatal exposure to mag-
nesium sulfate on neuroprotection and mortality in preterm in-
fants: a meta-analysis. Obstet Gynecol. 2009;114(2 Pt 1):354-364.
Doyle LW, Crowther CA, Middleton P, Marret S, Rouse D.
Magnesium sulphate for women at risk of preterm birth for
neuroprotection of the fetus. Cochrane Database Syst Rev.
2009;(1):CD004661.

Bain E, Middleton P, Crowther CA. Different magnesium sulphate
regimens for neuroprotection of the fetus for women at risk of
preterm birth. Cochrane Database Syst Rev. 2012;(2):CD009302.
Magee LA, De Silva DA, Sawchuck D, Synnes A, von Dadelszen P.
No. 376-magnesium sulphate for fetal neuroprotection. J Obstet
Gynaecol Can. 2019;41:505-522.

Shennan A, Suff N, Jacobsson B, FIGO Working Group for Preterm
Birth. FIGO good practice recommendations on magnesium sul-
fate administration for preterm fetal neuroprotection. Int J Gynecol
Obstet. 2021;155:31-33.

Dussaux C, Senat MV, Bouchghoul H, Benachi A, Mandelbrot L,
Kayem G. Preterm premature rupture of membranes: is home care
acceptable? J Matern Fetal Neonatal Med. 2018;31:2284-2292.
Carlan SJ, O'Brien WF, Parsons MT, Lense JJ. Preterm premature
rupture of membranes: a randomized study of home versus hospital
management. Obstet Gynecol. 1993;81:61-64.

Abou El Senoun G, Dowswell T, Mousa HA. Planned home versus
hospital care for preterm prelabour rupture of the membranes

85UB017 SUOWILLIOD BAIERID 3ol dde 3y} Aq pauA0h 38 S3oILe YO ‘8SN JO S3INI 10} AR BUIIUO AB]IA UO (SUORIPUOD-PUE-SWLBHLI0D" A3 1M Afeiq1BU1|UO//SANY) SUOIPUOD PUe sWwia | 8U} 835 * [7202/20/€0] U0 Ariqi8ulluo A8 |IM ‘S3d D Aq ETTST 06/1/200T 0T/10p/wiod" A | im Areiq 1 puljuo uABgoy/sdny Wwo. papeojumoq ‘s ‘€202 ‘6L7e6.8T



50 ( .
Wl LEY- GYNI OGY

UBOM ET AL.

OBSTETRICS

(PPROM,) prior to 37 weeks' gestation. Cochrane Database Syst Rev.
2010;(4):CD008053.

How to cite this article: Ubom AE, Vatish M, Barnea ER, . FIGO
good practice recommendations for preterm labor and preterm
prelabor rupture of membranes: Prep-for-Labor triage to
minimize risks and maximize favorable outcomes. Int J Gynecol
Obstet. 2023;163(Suppl. 2):40-50. doi:10.1002/ijgo.15113

APPENDIX A

FIGO CHILDBIRTH AND POSTPARTUM HEMORRHAGE
COMMITTEE

Wanda Nicolson (Chair), Jolly Beyeza, Anwar Nassar, Ravi Chandran,
Didier Riethmuller, Rodolfo Pacagnella, Alison Wright, Ferdousi
Begum, Sardar Muhammad Al Fareed Zafar, Diana Ramasauskaité,
Akaninyene Ubom, Inés Nunes, Thomas Burke, Monica Oguttu,

Gerhard Theron, Gerard Visser, Eytan R Barnea.

85UB017 SUOWILLIOD BAIERID 3ol dde 3y} Aq pauA0h 38 S3oILe YO ‘8SN JO S3INI 10} AR BUIIUO AB]IA UO (SUORIPUOD-PUE-SWLBHLI0D" A3 1M Afeiq1BU1|UO//SANY) SUOIPUOD PUe sWwia | 8U} 835 * [7202/20/€0] U0 Ariqi8ulluo A8 |IM ‘S3d D Aq ETTST 06/1/200T 0T/10p/wiod" A | im Areiq 1 puljuo uABgoy/sdny Wwo. papeojumoq ‘s ‘€202 ‘6L7e6.8T


https://doi.org/10.1002/ijgo.15113

	FIGO good practice recommendations for preterm labor and preterm prelabor rupture of membranes: Prep-­for-­Labor triage to minimize risks and maximize favorable outcomes
	Abstract
	1|INTRODUCTION AND BACKGROUND EPIDEMIOLOGY
	2|PREVALENCE OF PRETERM BIRTH AND ASSOCIATED COMPLICATIONS
	3|DIAGNOSIS OF PPROM
	4|DETECTION OF INFECTION IN WOMEN WITH PPROM
	5|ANTIBIOTIC PROPHYLAXIS IN PPROM AND PRETERM LABOR
	6|CORTICOSTEROID USE IN PPROM AND PRETERM LABOR
	7|TOCOLYSIS IN PPROM AND PRETERM LABOR
	8|MAGNESIUM SULFATE FOR FETAL NEUROPROTECTION IN PPROM AND PRETERM LABOR
	9|HOME VERSUS HOSPITAL CARE FOR WOMEN WITH PPROM
	10|CONCLUSION
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST STATEMENT
	REFERENCES
	Synopsis


