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The Up-to-date Informations of Progesterone Supplementation
for Prevention of Preterm Birth
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Preterm birth (PTB) remains a major cause of neonatal mortality and morbidity, despite improvements in tocolytic treatment
and neonatal care. Progesterone (17a-hydroxyprogesterone) produced naturally or synthetically can prevent PTB when applied
vaginally and orally. Progesterone use may be a safe and cost-effective option in cases of singleton pregnancy with prior

PTB, asymptomatically short cervix and arrested preterm labor.
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The World Health Organization has defined preterm
birth (PTB) as birth before 37 completed weeks of
gestation.1 Spontaneous PTB, with or without prior
rupture of the membranes (PPROM), accounts for
two—thirds of PTBs, with the remainder due to
obstetrically indicated conditions such as preeclamp-—
sia and intrauterine growth restriction (IUGR) (2).
PTB represents 12% of all births in the United States.
PTB is associated with significant health care costs
as well as neonatal morbidity and mortality. It is the
leading cause of neonatal mortality in neonates
without anomalies and is responsible for approxi-
mately 50% of cerebral palsy, 33% of visual im-—
pairment, 20% of mental retardation and an increased
risk of long-term cardiovascular morbidity.3 Costs
related to care for infants with PTB or low birth weight
is reported to exceed 11 billion dollars annually.4

Despite advances in obstetric care, the rate of PTB
has not decreased over the past 40 years, with an

increased prevalence reported in developed countries.

Assisted reproductive techniques (ART) and the
concomitant increase in multiple pregnancies have
contributed to the rise of PTB. Nearly 60% of twins
and nearly all triplet and higher—order multiple births
represent PTBs. In the past, medical efforts focused
on the prognosis of prematurity rather than preventing
its occurrence. This approach had significant advances
in neonatal medicine and use of antenatal cortico—
steroids, which markedly reduced neonatal morbidity
and mortality. However, fewer advances have been
made in primary prevention of PTB and effective
tocolysis. Several tocolytic agents are currently used
including /A —-adrenergic agonists, magnesium sulfate,
nitric oxide donors, calcium channel blockers,
cyclooxygenase inhibitors, and oxytocin receptor
antagonists. These tocolytics inhibit myometrial
contractility by altering intracellular transduction
pathways responsible for cell contraction, inhibiting
the synthesis of myometrial stimulants, or by blocking

the actions of myometrial stimulants. However, they

Corresponding Author: Hyun Jin Cho, Department of Obstetrics and Gynecology, University of Inje

College of Medicine, Haeundae Paik Hospital, Busan, Korea

TEL: +82-51-797-0614 FAX: +82-51-797-2030 E-mail: lory1202@naver.com

Received: January 1, 2012
Revised: January 10, 2012
Accepted: January 18, 2012



Kosin Medical Journal 2013;28:1-6.

can—not reverse the processes leading to activation
of the myometrium during labor at term or preterm.5

Increased understanding concerning the pathophy-
siology of preterm labor has changed the focus of PTB
efforts from tocolysis to prevention. This review
focuses on the evaluation of current reports on actions
and routes of administration of various progestin

formulations for prevention of PTB.

1. Role of progesterone

Progesterone has been important in maintaining
pregnancy for more than 80 years, since the classic
work of Allen et al.” In human parturition, pro-
gesterone is produced by the corpus luteum early in
pregnancy, and mainly by the placenta in the remain—
ing two-thirds of pregnancy. It has been proposed
that labor is initiated by progesterone withdrawal, that
is, a physiologically regulated decrease in pro-
gesterone levels. In most mammalian species,
progesterone concentrations in the peripheral blood
decrease before the onset of labor at term (i.e.,
progesterone withdrawal), although this has not been
confirmed in human pregnancy.4

Progesterone has an important role in the main-
tenance of pregnancy by modulating the production
of proinflammatory cytokines. Cytokines such as
interleukin (IL)-1/4, tumor necrosis factor—alpha
(TNF-a) and IL-6 increase the production of matrix
metalloproteinases including MMP-1, MMP-8 and
MMP-9, which digest collagen type 1 in the
extracellular matrix to induce cervical softening and
effacement.® At term, spontaneous uterine activity
may occur secondary to modulation of the progeste-—
rone receptors in the uterus, creating a ‘functional’

progesterone withdrawal that allows the release of

cytokines. This process of cervical ripening precedes

the myometrial contractions of labor by weeks. The
most likely pathway for the initiation of preterm labor
involves premature release of cytokines in the uterus.’

Progesterone exerts overall control on both cervical
ripening and myometrial contractility. Therefore,
supplementation of progesterone

seems a very

promising strategy for prevention of PTB.

2. Clinical studies of progesterone

1) Patients with prior PTB

Many studies have reported the efficacy of using
progesterone to prevent PTB. One of the first rando—
mized trials of progesterone for the prevention of PTB
in women at increased risk was published by Papiernik
et al. in 1970.* Ninety—nine women were randomized
to 17 @ -hydroxyprogesterone (17P) or placebo in the
third trimester. The incidence of PTB was 4% in the
17P treated group and 18% in the placebo group.
Thereafter, Johnson et al. reported that a significant
reduction in the rate of PTB when 17P was
administered from the second trimester.®

Since then, many other trials have been published.
A recent reevaluation of the study data of Meis et
al. was performed by the United States Food and Drug
Administration (FDA) to assess the efficacy and safety
of 17P in this population of women with a history
of PTB.” In the prospective, double-blind, placebo-
controlled trial of 463 women with prior spontaneous
PTB, participants were randomizedto receive weekly
intramuscular injections of 17P (n=306) or placebo (n
=153) between 16 and 37 weeks of gestation or
delivery. There was a reduction in rates of delivery
at less than 37 weeks (36.3% in the 17P group vs 54.9%
in the placebo group), at less than 35 weeks (20.6%
vs 30.7%), and at less than 32 weeks (11.4% vs 19.6%)

in women with progesterone. Treatment with 17P
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reduced the incidence of neonatal complications
(necrotizing enterocolitis, intraventricular hemorr-
hage, and need for supplemental oxygen) in the treated
group. According to Petrini et al., weekly admini—
stration of 17P from 16-20 weeks of gestation in
women with a history of PTB decreases the rate of
PTB by up to 33%."" The study performed by Odibo
et al. showed that administration of 17P in women
with prior PTB at <32 weeks and at 32-37 weeks was
effective in the prevention of PTB and also had cost
savings.11 Recently, Saghafi et al. reported that weekly
administration of 17P to pregnant women with a
history of PTB was associated with a decrease in PTB
and improvement in birth Weight.12 The collective
results show that progesterone supplementation
reduces PTB in women with prior PTB.

17P is an artificially made caproate ester of 17-
hydroxyprogesterone, a natural progestin produced
during pregnancy. 17P is a long—acting progestin and
can be administered once a week. The half-life of 17P
is approximately 7.8 days, compared with 33-55 hours
for natural progesterone.5 However weekly intra-
muscular injection of 17P is invasive and has adverse
effects such as pain, swelling, itching, and brusing.
Natural progesterone can be used non invasive methods
(intravaginal and oral dosing). The use of natural
progesterone has also been studied for PTB prevention.
The use of vaginal versus intramuscular progesterone
has been advocated because of the “uterine first-pass
effect”. The efficacy of progesterone seems to be
improved with an increase in the delivery to the
endometrium with vaginal dosing. An increase of
14-times in the ratio of endometrial-to—serum
concentrations after vaginal dosing than after systemic
administration was presented.13
have reported a benefit from

Many studies

intravaginal dosing for the prevention of PTB. In a
randomized, placebo—controlled trial of supplemental
vaginal progesterone (100 mg daily) in 142 women at
high risk for PTB, the authors found that rate of
delivery at less than 34 weeks of gestationwas signi-
ficantly lower among women receiving progesterone
than among those receiving placebo (2.7% versus
18.6%)." But, in another study, prophylactic treatment
with vaginal progesterone gel (90 mg, daily) did not
reduce the frequency of recurrent PTB (<32 weeks)
in women with a history of spontaneous PTB."

Sometimes, vaginal dosing is poorly accepted by
many patients because of unpleasant vaginal dis—
charge. For this reason, Rai et al. evaluated the effect
of oral micronized progesterone to prevent PTB. At
this randomized double-blind placebo-controlled
trial, the mean gestational age at delivery in the
patients received 100 mg of oral micronized pro-
gesterone was higher than placebo group (P < 0.001).'

2) Patients with short cervical length

Asymptomatic women found at midgestation to have
a short cervix are at greatly increased risk for
spontaneous PTB, but it is unknown whether pro-
gesterone reduces this risk in such women.

The first study of progesterone prophylaxis based
on cervical length was carried out by Fonseca et al.”
In this multicenter study, 24,620 women screened with
vaginal ultrasonography between 20 weeks and 25
weeks of gestation. Of these, 413 women had a cervical
length less than 15 mm (1.5%) and of them, 250 were
randomly assigned (1:1) to daily vaginal progesterone
(200 mg micronized progesterone capsules) or placebo
from 24 weeks to 34 weeks of gestation. Overall,
progesterone therapy significantly reduced the rate
of PTB at less than 34 weeks of gestation (19.2% versus

34.3%). The second study randomized on the basis of



Kosin Medical Journal 2013;28:1-6.

cervical length is from Hassan et al.'® This was an
international multicenter trial of women recruited
from a screened population of 32,091 who had cervical
length measurement at 19-24 weeks’ gestation; 733
women (2.3%) had a cervical length between 10 and
20 mm, of whom 465 were randomized to receive 90
mg progesterone gel or a placebo gel vaginally daily.
Analysis demonstrated a significant 45% reduction in
deliveries <33 weeks (8.9% vs 13.1%), a 50% reduction
in deliveries <28 weeks (5.1% vs 10.3%) and a 47%
reduction in very low-birth weight infants (6.4% vs
13.6%) in the progesterone treated group. In the
treatment group there was also a significant reduction
in respiratory distress syndrome (3.0% vs 7.6%) and
a composite of neonatal morbidity. So, some authors
reported that doing universial cervical length screen-—
ing and vaginal progesterone treatments is effective
for prevention of PTB, reduction of neonatal morbi—
dity, and cost saving.7

3) Patients with arrested preterm labor

The use of progesterone for patients who present
preterm labor is not recommended. However, women
with preterm labor that is arrested with tocolytic
therapy are at increased risk of recurrent preterm labor.
The efficacy of maintenance tocolytic therapy after
successful arrest of preterm labor remains controversial.

In 2007, Facchinetti et al. evaluated the use of 17P
in patients admitted with an acute episode of preterm
labor who had yet to deliver. Undelivered patients
(in these patients, cervical ripening and the cascade
of preterm labor was already initiated) were randomly
divided into treatment with intramuscular 17P (341
mg twice weekly) until 36 weeks and placebo. Cervical
shortening, as measured by ultrasound performed 7
and 21 days post-randomization, was significantly less

in the treated group with 17P as compared with placebo.

They showed that cervical shortening is attenuated
by treatment with 17P in women admitted for
threatened preterm labor."” Borna et al. performed a
similar study to determine whether supplementation
of vaginal progesterone after inhibition of preterm
labor is associated with an increased latency period
and a decreased recurrent of preterm labor.” They
reported that the use of vaginal progesterone suppo-—
sitory after successful tocolysis significantly associa—
ted with a longer latency until delivery (36 vs 24 days),
reduced respiratory distress syndrome, low birth
weight, birth weight between the two groups. But, no
significant differences were found between recurrent
preterm labor, admission to intensive care unit, and
neonatal sepsis for the progesterone and control. In
a 2011 study, Bomba—-Opon et al. carried out a
retrospective evaluation of vaginal progesterone effi-
cacy in pregnant patients with symptoms of threatened
preterm labor. The control group (n = 94) were treated
with tocolytics and steroids, while the study group
(n = 96) received additionally 200 mg of progesterone
vaginally until delivery or week 34 of gestation. The
administration of vaginal progesterone after to colysis
in threatened preterm labor was associated with
prolongation of pregnancy. The reduction of deliveries
before 34 weeks was observed in patients presenting

with contractions after 27 weeks gestation.21

3. Limitations and safeties of progesterone

While 17P has been shown to reduce the rate of
recurrent PTB in singleton gestations, several recent
studies have shown the lack of positive effect of 17P
in women with twin gestation. Rouse et al. conducted
a randomized, double-blind, placebo-controlled trial
in 14 centers in healthy women with twin gestations.

In this study, weekly 250 mg injections of 17P failed
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to lower the rate of PTB, to prolong gestation, or to
improve fetal or neonatal outcome.” Similarly, Caritis
et al demonstrated no reduction in PTB in women with
triplet pregnancies treated with 17p.%

In the case of pregnancies with PPROM, Briery et
al. reported that 17P did not extend gestation versus
placebo and cannot be recommended for treatment in
such women.”

The use of progesterone and cerclage together is
understudied and, therefore, is not recommended.
Rafael et al. noted that prophylactic treatment of PTB
with 17P in women with an ultrasound-indicated
cerclage could not reduce the rate of PTB.”
have evaluated the safety of

Several studies

progesterone in pregnancy. 17P demonstrated no
teratogenic, androgenic, or glucocorticoid effect, or
virilization of female even higher dose including 1000
mg weekly in an the animal study‘4 Several studies
reported on the safety of 17P in human pregnancy.
Varma et al. did not find any evidence of adverse effects
on fetuses in human pregnancies with in utero exposure
to 17P.® In a battery of psychological tests on a group
of adolescent males who were exposed in utero to 17P,
Kesler et al. found no significant differences compared
with controls.”” In 2007, Northern et al. performed a
follow—up study of children exposed in utero to 17P
compared with placebo.28 There was not a significant

difference between two groups.

CONCLUSION

Despite extensive studies, we are still unable to
effectively prevent preterm delivery. In some cases, the
use of progesterone provides a significant reduction in
the risk of PTB. Supplementation of progesterone for

the prevention of PTB should be offered to singleton

pregnant women with a prior spontaneous PTB due to
spontaneous preterm labor or PPROM. Based on the
current studies, prophylactic progesterone supplemen—
tations in asymptomatic women with short cervix and
in women with arrested preterm labor may be also
considered. The use of progesterone in women with
multiple pregnancies, PPROM, and cerclage is not
recommended. Progesterone is thought to inhibit
cervical ripening. However, the exact mechanism of
progesterone in treatment of these patients remains
unclear. Further studies about a variety of application,
effectiveness, and safety of progesterone supplemen-—

tation for prevention of PTB are needed.
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Preterm birth (PTB) remains a major cause of neonatal mortality and morbidity, despite improvements in tocolytic
treatment and neonatal care. Progesterone (17a—hydroxyprogesterone) produced naturally or synthetically can prevent

PTB when applied vaginally and orally. Progesterone use may be a safe and cost—effective option in cases of singleton
pregnancy with prior PTB, asymptomatically short cervix and arrested preterm labor. Supplementation of progesterone

for the prevention of PTB should be offered to singleton pregnant women with a prior spontaneous PTB due to spontaneous

preterm labor or PPROM. Based on the current studies, prophylactic progesterone supplementations in asymptomatic women

with short cervix and in women with arrested preterm labor may be also considered. In this review, Up—to—date informations
of Progesterone supplementation for prevention of preterm birth to make it easier to understand the summary and, in
clinical practice is thought to be very helpful.

(Comment: Editorial Committee)



