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ABSTRACT
Preterm Premature Rupture Of Membranes (PPROM) is directly linked to prematurity associated with severe neonatal
morbidity and mortality. Randomized clinical trials have shown that weekly injections of 17-alphahydroxyprogesterone (17P) or daily vaginal progesterone application decreases the number of preterm deliveries,
particularly for women with a history of preterm delivery or those with a shortened cervix. However, no studies have
yet been conducted to prove or disprove the effect of rectal progesterone on latency period.
To address this issue, we will conduct a multicenter randomized triple-blind controlled trial of 216 participants (108
in each group) from January 1, 2016 to August 31, 2016. Inclusion criteria, exclusion criteria, data collection
procedure, data analysis, and assessment of safety procedures are explained in the study protocol. The primary
objective will be to determine the effect of rectal progesterone on the latency period in PPROM. The secondary
objective will be to study the effect of rectal progesterone on maternal outcomes of hospitalization, intensive care unit
admission, chorioamnionitis, post-partum hemorrhage, post-partum pyrexia, endometritis, and maternal death. In
addition, we will evaluate prenatal birth weight, Apgar score, neonatal morbidity, duration of neonatal intensive care
unit stay, intrauterine fetal death, and neonatal death associated with PPROM.
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INTRODUCTION
Preterm Premature Rupture Of Membranes (PPROM) is
directly linked to prematurity and is associated with
severe neonatal morbidity and mortality.1 Nearly 3% of
all pregnancies are complicated by PPROM, and three
quarters of identified cases are delivered within seven
days.2,3 In the United States, nearly one-third of preterm
deliveries and 18% to 20% of prenatal deaths are
associated with PPROM. Current management of women
with PPROM is hospitalization, fetal testing, and
treatment with antibiotics and steroids. Delivery usually
occurs at 35 weeks of gestation or sooner if fetalmaternal indications are present.3
Randomized clinical trials have shown that weekly
injections of 17-alpha-hydroxyprogesterone (17P) or
daily vaginal progesterone application decreases the
number of preterm deliveries, particularly for women
with a history of preterm delivery or those with a
shortened cervix.4,5 Indeed, support by the American
College of Obstetricians and Gynecologists and March of
Dimes as well as other healthcare organizations has made
progesterone treatment the standard of care in many areas
of the United States.
Given preterm delivery is clearly associated with
PPROM, there is a strong need to study if either vaginal
or rectal progesterone is effective in delaying preterm
delivery. Infection stimulates the production of proinflammatory cytokines that are commonly associated
with preterm birth and PPROM. In vivo studies have
suggested that 17P can modulate infection-related
cytokine production.6 Additionally, animal studies of 17P
have been successful in reducing inflammation and
cytokine production in hypertension models.7,8 In highrisk patients with a prior spontaneous preterm birth or
short cervix, progesterone works at the cellular level to
prolong pregnancy.4-6 Progesterone inhibits the
expression of cellular protein genes in the myometrium
and inhibits inflammatory factors very important to
maintaining a healthy pregnancy and preventing
coordinated contractions.9 Peltier et al. have also shown
that pro-inflammatory cytokine production in cases of
preterm birth is blunted by progesterone administration. 7
Progesterone, an endogenous steroid hormone produced
by the ovaries, has been widely used for a variety of
medical conditions, and has proven to be safe.5,6
With respect to this study, certain precautions will be
instituted to ensure patient safety. For example,
progesterone has been reported to cause a mild allergic
reaction and in rare cases a serious allergic reaction
known as anaphylactic shock. All patients will be
informed about this side effect during the first meeting,
before consent is obtained. If a patient develops any
allergic reaction, a SARUS (Suspected Unexpected
Serious Adverse Reaction) form will be submitted to the
SFDA (Saudi Food and Drug Authority).

A recent clinical trial concerned with the effect of 17P
showed no significant effect of the drug on the prevention
of preterm delivery among PPROM patients.10
One limitation of this study was that the researchers
experienced a higher-than-expected preterm delivery rate
among placebo patients and the patients were not
stratified in groups according to gestational age.
Furthermore, no studies have yet been conducted to prove
or disprove the effect of vaginal or rectal progesterone on
latency period (defined as the period from the onset of
PPROM until onset of labor). However, several studies
have noted the concentration of progesterone in
endometrial cells may become 10 to 20 times higher after
vaginal administration than after intramuscular
administration.11,12 Thus, in this study vaginal route will
be replaced with a rectal route based on the work of
Aghsa and colleagues,13 who showed similar efficacy
between vaginal and rectal routes for progesterone
administration.
We believe that by conducting this trial we can determine
the effect of rectal progesterone on the latency period
among patients with PPROM. Our primary objective is to
determine the effect of rectal progesterone on the latency
period in PPROM. Our secondary objective is to study
the effect of rectal progesterone on maternal outcomes of
hospitalization, intensive
care unit admission,
chorioamnionitis, post-partum hemorrhage, post-partum
pyrexia, endometritis, and maternal death. In addition, we
will evaluate prenatal birth weight, Apgar score, neonatal
morbidity, duration of neonatal intensive care unit stay,
intrauterine fetal death, and neonatal death associated
with PPROM. We will evaluate maternal demographics,
gestational age at birth, route of delivery, and indications
for delivery. Selected infant outcomes include birth
weight, 5-minute Apgar score, total days spent in
neonatal intensive care unit, and the occurrence of
significant neonatal morbidity such as respiratory distress
syndrome (i.e., signs of tachypnea, with respiratory rate
more than 60 breaths per minute, retractions, grunting,
nasal flaring, and cyanosis in room air, or need for
treatment with supplemental oxygen, nasal continuous
positive airway pressure, endotracheal intubation, or
exogenous surfactant),14 intraventricular hemorrhage (for
grades III or IV only),15 necrotizing enterocolitis (if the
neonate has one or more of the following clinical signs:
bilious, gastric aspirate or emesis, abdominal distention,
or occult or gross blood in stool without evidence of a
rectal fissure; and one or more of the following
radiographic
findings:
pneumatosis
intestinalis,
hepatobiliary
gas,
or
pneumoperitoneum),16
bronchopulmonary dysplasia (oxygen dependency at 36
weeks postmenstrual age),17 sepsis and seizures, and
death during the neonatal period.
METHODS
This multicenter randomized triple-blind controlled trial
will be conducted from January 1, 2016 to August 31,
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2016. To determine sample size, we used α<0.05 and a
power of 80%. A 10% difference between the two study
groups was considered to be a clinically significant effect
size. Hypothesis testing for the two populations with onesided test will be used and a calculated sample size of 90
was determined for each group in order to validate the
results and statistical assessment.18 Refusal to give
consent and patient dropouts are an inherent part of any
clinical trial. This issue is even more widespread in the
developing world, so 36 (20%) more patients were
factored into the calculated sample size to arrive at a total
of 216 patients (108 in each group).
Inclusion criteria
Patients between 18 to 45 years old with a single living
fetus between 24 to 33 weeks of gestational age will be
enrolled at least one week between the onset of
management and the termination of gestation, which is
the minimal significant latency period.19 The patient will
have to have a confirmed diagnosis of PPROM
(suspected amniorrhexis confirmed by sonography,
visualization of fluid coming from the cervix, and
positive ferning and AmniSure).20 Informed consent will
be obtained and signed. Women with oligohydramnios
will also be included in the study, provided fetal heart
rate tracings are reassuring during observation.
Exclusion criteria
Exclusion criteria will focus on fetal and maternal factors
that could affect outcomes, including fetal chromosomal
abnormality, fetal anomaly, non-reassuring surveillance
(e.g., fetal persistent tachycardia, late deceleration or
severe variable deceleration, or abnormal biophysical
profile <4), intrauterine growth restriction (IUGR)
(defined as birth weight less than the 10 th percentile based
on the Alexander growth standard),21 maternal fever,
ante-partum hemorrhage (defined as bleeding from the
birth canal after the 24th week of pregnancy),22
chorioamnionitis (based on criteria such as maternal
fever, uterine tenderness, malodorous amniotic fluid,
maternal or fetal tachycardia, and maternal
leukocytosis),23 diabetes mellitus type 1, preeclampsia
(hypertension and significant proteinuria detected for the
first time after 20 weeks gestation), hypertension (defined
as systolic blood pressure 140 mmHg or diastolic blood
pressure 90 mmHg),20 proteinuria (defined as 300 mg/d
or 30 mg/mmol in a single specimen or 1 + on dipstick),24
cervical discharge, and severe medical/ obstetric diseases
such as sickle cell disease with severe crisis. Also,
patients will be required to have no history of allergy to
progesterone or placebo or any other medical condition
that might adversely interact with progesterone or any
medical condition treated with systemic steroid
medications.

Data collection
Informed consent will be obtained from patients meeting
the inclusion criteria. Patients who do not want to
participate in the study will receive the current standard
management. Furthermore, patients have the right to
withdraw at any time and receive the standard treatment
and follow-up assessments. Participants who withdraw
will not be replaced and will be counted as dropping out
of the study. Participants who withdraw from the trial
will complete a Research End form. Criteria for
premature discontinuation from the study for an
individual participant are: (1) loss to follow up, (2) noncompliance with study medication, (3) request for
withdrawal, (4) request by the primary care provider if
s/he thinks the study is no longer in the best interest of
the participant, or (5) a completion of defined study
endpoint. Patients who accept the invitation to participate
in the study will be randomized to receive either rectal
progesterone or a placebo suppository on a daily basis.
Data will be collected from three different forms: a
participation form, follow-up form, and discharge form.
All forms are designed specifically for the study and were
developed through a series of focus group discussions.
Once the forms are completed, data entry and analysis
will be conducted by an independent statistician.
Women in each group will be placed on bed rest and
monitored in a labor and delivery suite for 24 hours to
rule out early infection, prolapsed umbilical cord, NonReassuring Fetal heart Tracing (NRFT), placental
abruption, or instantaneous preterm labor. Randomization
will occur after this observation period. The selected
patients will be randomized by adopting a blocking
technique (i.e., randomized block design), which will
ensure that both treatment groups are similar in size. 25
The patients will be divided into groups of 10. A staff
member who is not part of the research team will prepare
the marked papers. Half of the papers of each block of 10
will be marked as “treatment group 1” (TR1) and the rest
will be marked as “treatment group 2” (TR2). Each
eligible participant will be invited to blindly pick one of
the 10 available. Once a sheet was picked up, after noting
the treatment group allocation, it will be placed back in
the drawer so that every patient would have an equal
chance of being assigned to either of the two treatment
groups. The procedure will be repeated for a second
block of 10 until all patients meeting the inclusion criteria
are registered.
Sheets will be pulled from a drawer by the patient at the
time of informed consent, so the allocation is concealed.
Each paper is inscribed with either rectal progesterone or
placebo suppository. Doses of rectal progesterone or
placebo will be prepared by an independent company and
shipped to the pharmacy, where the envelopes will be
stored per protocol. When a patient is randomized, an
order will be written by the treating physician and faxed
to the pharmacy indicating the patient is participating in a
progesterone-PPROM trial. The pharmacy will be
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supplied with an envelope labeled TR1 or TR2 as written
by the consultant. Both the rectal progestin (400 mg) and
placebo (starch) will be supplied in opaque, coded
envelopes. The code numbers will be recorded on each
patient’s treatment chart, and on a daily basis, a similar
order will be faxed to the pharmacy so medication from
the same numbered envelopes is taken for the duration of
the pregnancy. Daily rectal progesterone or placebo
suppository will continue until 35 weeks or delivery,
whichever comes first. Patients, their families, research
personnel, counterpersons, and physicians/nurses will be
blinded to group assignment. The code is not deciphered
until all participants complete the research study and their
data are entered, unless the data safety/monitoring
committee determines it necessary to break the code in
order to assess an unwanted event.
All women will be given a seven-day course of antibiotic
prophylaxis, including one dose of oral azithromycin (1
g) upon admission plus intravenous ampicillin (2 g every
6 h) for 48 hours, followed by oral amoxicillin (500 mg
every 8 h or 875 mg every 12 h) for the remaining five
days,26,27 and all patients will receive a full course of
steroids for fetal lung maturation. After completing their
stay in the labor and delivery area, patients will be
transferred to the high-risk floor. All patients will
undergo vaginal swab testing, routine fetal testing (daily
non-stress testing and twice-weekly biophysical profiles),
and frequent maternal assessments for infection
(temperature,
maternal-fetal
tachycardia,
fundal
tenderness, white blood cell count, and C-reactive
protein). Treatment will begin at different gestational
points, thus all patients will stop therapy after completing
35 weeks of gestation based on regular menstrual cycle
data and/or early ultrasound findings. There will be no
additional visits or costs associated with the study.
Moreover, the study is not supported by any
pharmaceutical company.
Data analysis
All data will be input in SPSS software, version 21 (IBM
Corp., Armonk, NY, USA). The main outcome variable,
the prolongation of gestation, will be analyzed using
Student’s t-test for the independent sample; for the
secondary objectives, chi-square, or t-test will be used
depending on the type of variable.
Safety assessment
To ensure patient and data safety, an assigned group of
physicians familiar with the study, yet not participating or
employed at any of the enrolled centers, will be formed.
This group, the Safety Monitoring Board (SMB), will
hold a series of meetings among its members as needed to
perform various functions. An important objective of the
SMB is to review two designated reports regarding
Adverse Events (AE) and Serious Adverse Events (SAE).
These reports will be designed based on standardized
forms. SAE reports will be reviewed within 24 hours,

while AE reports will be reviewed within 10 days. The
SMB will study each report to determine whether the
study medications or procedures are the reason for the
adverse event. Based on the findings, the SMB will
decide if the code has to be broken in order to further
evaluate the event. The principle investigator of each
hospital will be required to submit SAEs by email within
24 hours to the SMB. Anaphylactic shock or other lifethreatening reactions caused by the study medication will
be considered SAEs. Expected complications associated
with PPROM, including neonatal morbidities caused by
preterm delivery and/or perinatal infection, will not be
considered AEs. Known maternal morbidities associated
with PPROM will also be excluded (e.g., abruptio
placentae, prolonged hospitalization, intraamniotic
infection). Likewise, PPROM-associated neonatal
complications such as neonatal sepsis, positive newborn
blood culture, necrotizing enterocolitis, respiratory
distress syndrome, intracerebral hemorrhage, or death at
28 weeks or less will be excluded.
The second objective of the SMB is to conduct a planned
provisional analysis. Once 50% of the sample size is
recruited, an analysis will be performed to ensure patient
safety and the efficacy of the results. Outcomes of the
provisional analysis will be compared between the
treatment groups to assess any statistical significance;
this comparison will include AE and SAE frequency.
Continuation of the trial will depend on results of the
analysis. The trial will be discontinued in the following
instances: (1) a significant difference (alpha = 0.0031)
found between the groups; (2) based on the conditional
probability analysis, there is an extremely low possibility
that continuation of the trial will reveal a significant
difference; or (3) a significantly high number of neonatal
morbidities, AE, or SAE in the rectal progesterone group.
If the trial were discontinued, new participant enrollment
and randomizations would stop promptly.
A final data analysis will be completed after data receipt
of all randomized participants. In the event that the study
continues, details of the provisional analysis would not be
available to the investigators. However, a summary report
would be issued by the SMB stating that the continuation
of the study was justified.28
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