Editorial
For reprint orders, please contact: reprints@futuremedicine.com

Vaginal progesterone to reduce the rate of
preterm birth and neonatal morbidity:
a solution at last
“After many efforts to attempt to reduce the rate of preterm birth and
neonatal morbidity, a strategy to identify the patient at risk with cervical
ultrasound in the midtrimester and a targeted intervention with vaginal
progesterone have been shown to reduce the rate of preterm birth and
neonatal morbidity … and be cost effective.”
Preterm delivery: an important
healthcare issue for women
& their families

Preterm birth is defined by the gestational age at
which it occurs (<37 weeks of gestation). This
is an unusual way of defining a disease in medicine. The norm is to identify pathologic disorders
with discreet symptoms and signs caused by specific mechanisms of disease (e.g., Mycobacterium
tuberculosis causes lung inflammation [pneumonia] and destruction and can be cured by the
administration of antibiotics; atherosclerosis
can cause multiple myocardial infarctions and
cardiac failure. The symptoms and treatment of
cardiac failure under these circumstances are well
known). The use of age to define preterm birth
recognizes only one of the problems – namely,
that the greater the organ immaturity at the
time of birth, the higher the risk of death and

short- and long-term complications. However,
age alone does not tell us why the preterm birth
occurred, and this has profound consequences
as to the prognosis of the newborn and the likelihood that we will ever be able to prevent the
different types of preterm birth.
When we look at the other end of the spectrum
of life (i.e., geriatrics), the older an individual is,
the more likely it is that she/he would have disease due to organ senescence or cumulative insults
experienced during life. Yet, we do not define
disease purely on the basis of age, and we treat
an elderly individual differently if the cause of
the disorder is cardiac failure, pneumonia, renal
failure or cancer, and so forth. In obstetrics, we
may be guilty of oversimplification by not considering the cause of preterm birth or other obstetrical syndromes with sufficient depth to allow
meaningful prevention.
It is now clear that preterm birth is not a single
condition. Two-thirds of preterm births occur
because women go into spontaneous preterm
labor (with intact or ruptured membranes). The
remainder are due to preterm deliveries indicated
for potentially life-threatening complications of
the mother, such as pre-eclampsia, or fetal complications, such as intrauterine growth restriction.
The complexity of the problem extends further
than just whether a preterm birth was spontaneous or induced. A deeper examination reveals
that preterm labor with intact membranes, premature rupture of membranes, pre-eclampsia and
intrauterine growth restriction are all syndromes
caused by multiple mechanisms of disease: ‘the
great obstetrical syndromes’ [3,4] . Therefore, since
preterm birth is not a single condition, there will
never be a single test to predict it, a single intervention to treat it, or one approach to prevent it
all. I believe that oversimplification of the nature
of disease in obstetrics has been an obstacle to
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Preterm delivery has been, and remains, the
most important challenge to modern obstetrics.
In 2009, 13 million babies were born preterm:
11 million in Africa and Asia and 500,000 in the
USA [1] . The highest rates of preterm birth are
in Africa (11.9%) and North America (10.6%).
Premature neonates are at increased risk of
death and short-term complications such as
respiratory distress syndrome, intraventricular
hemorrhage, neonatal sepsis and necrotizing
enterocolitis. Long-term complications include
neurodevelopmental disorders such as cerebral
palsy, chronic lung disease, blindness and deafness [2] . The financial cost of preterm birth has
been estimated to be US $26 billion per year in
the USA alone, but that is only part of the story:
the less-appreciated burden of preterm birth is
borne by the families caring for preterm babies.
Why has a problem affecting one in ten
pregnancies been so difficult to solve?
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progress, but with an improved understanding
of the unique features of obstetrical disorders,
forward movement has begun.
The rediscovery of progesterone
as a hormone important for
pregnancy maintenance

Progesterone was discovered as a hormone produced by the corpus luteum, essential for pregnancy maintenance. Removal of the ovary with
the corpus luteum in the first trimester of pregnancy leads to spontaneous abortion, unless progesterone is replaced. The name of the hormone
is intended to remind us of its crucial role in pregnancy (‘pro’ – in favor; ‘-gest’ – gestation; ‘-one’ –
ketone chemical structure). In most mammalian
species, progesterone concentrations in peripheral
blood drop before the onset of labor at term (a
progesterone withdrawal). Nonetheless, this does
not occur in humans, and therefore, the role of
progesterone in pregnancy maintenance beyond
the first trimester lost support a few decades ago.
The key concept is that a subset of preterm
deliveries are caused by a progesterone deficiency,
which is largely subclinical in nature, but can be
detected by changes in the uterine cervix observed
with ultrasound in the midtrimester (a short
cervix). The basis for this hypothesis is that the
administration of progesterone receptor antagonists (e.g., RU-486) any time during pregnancy
leads to cervical ripening (which includes shortening), and sometimes, the onset of labor. For these
reasons, it was proposed that patients with a short
cervix may have a progesterone deficiency, which
may be corrected by the administration of this
hormone in close proximity to the cervix.
A short cervix measured by transvaginal
sonography is the most powerful
predictor of spontaneous preterm birth

Several cohort studies have now provided incontrovertible evidence that women with a short
cervix, detected by transvaginal ultrasound in
the midtrimester of pregnancy (18–24 weeks of
gestation), are at risk for spontaneous preterm
delivery [6–9] . For example, a cervix should be
longer than 30 mm during normal pregnancy.
Women with a cervix of 15 mm or less have a 50%
chance of having a preterm delivery at less than
33 weeks of gestation [6] . This knowledge has not
been introduced into routine clinical practice
because there was no intervention to reduce the
rate of preterm birth in these women. Indeed, the
risk assessment of preterm birth has been largely
based on asking patients if they had had a previous preterm birth; such history increases the
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risk of a recurrent preterm birth. Unfortunately,
this approach does not address women who are
pregnant for the first time. The advantage of
cervical sonography is that it can be used in all
patients – nulliparous and parous – and a short
cervix predicts preterm delivery in both.
Vaginal progesterone reduces preterm
birth & neonatal morbidity in women
with a short cervix

The first randomized clinical trial to formally test
the effect of progesterone was reported by Fonseca
et al. from the Fetal Medicine Foundation in the
UK [10] . Patients with a cervix of less than 15 mm
were randomized to receive vaginal progesterone
or placebo. Women allocated to progesterone
had a significant reduction (44%) in the rate of
preterm birth at less than 34 weeks of gestation
(primary endpoint of the trial) [10] . Although this
trial did not show an improvement in neonatal
outcome, the findings were promising. A secondary analysis of another randomized clinical trial
by DeFranco et al. suggested that women with a
short cervix would benefit from vaginal progesterone gel, and that such treatment could improve
neonatal outcome [11,12] .

“Several cohort studies have now
provided incontrovertible evidence
that women with a short
cervix … are at risk for spontaneous
preterm delivery.”
The most recent installment is the
PREGNANT trial – which was a multi-institutional, international clinical trial in which more
than 30,000 women were screened for cervical
length to identify those who had a cervix between
10–20 mm in the midtrimester of pregnancy [13] .
Patients allocated to vaginal progesterone gel
(90 mg) had a 45% reduction in the rate of preterm
birth at less than 33 weeks of gestation (primary
endpoint of the trial), and a reduction in the rate
of preterm delivery at 35 weeks [13] . Importantly,
vaginal progesterone administration was associated with a 50% reduction in the rate of preterm
birth at less than 28 weeks of gestation, when
infants are at greater risk for short- and long-term
complications. All these findings were significant,
as was the reduction in the rate of respiratory
distress syndrome by 61%. The profile of drugrelated adverse events was similar in the vaginal
progesterone gel and placebo groups. Moreover,
a recent study from Copenhagen has reported
that an 18 month follow-up of infants exposed to
future science group
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vaginal progesterone at higher doses than those
used in the PREGNANT trial did not yield any
differences in physical or neurobehavioral examinations [14] . This result is consistent with the
long experience of using progesterone in the first
trimester of pregnancy to support women who
conceived with assisted reproductive technologies.
The authors of randomized clinical trials of
vaginal progesterone have now joined efforts to
conduct an individual patient meta-analysis – the
results of this meta-analysis will be forthcoming,
but patients and physicians should be reassured to
know that vaginal progesterone reduces the rate
of preterm birth at 35, 34, 32 and 28 weeks of
gestation, reduces the rate of respiratory distress
syndrome, admission to the Newborn Intensive
Care Unit, mechanical ventilation and composite neonatal morbidity. There is remarkable
consistency in the results of these trials [Romero R,
Nicolaides K; Pers. Comm.] .
There is no evidence from randomized clinical
trials that 17a-hydroxyprogesterone caproate can
reduce the rate of preterm birth in women with
a short cervix. This synthetic progestin has been
approved for use in women with a prior history of
preterm birth, but questions of efficacy and safety
remain (see FDA statistical review [101]). One trial
designed to confirm the findings of the effectiveness and safety of 17a-hydroxyprogesterone caproate in women with a prior history of preterm
birth is in progress (see [102]).
What are the clinical implications of
such trials?

It is now possible to implement a universal
screening process to assess the risk of preterm
birth for all pregnant women [15] . This can be
accomplished by performing an ultrasound
examination in the midtrimester of pregnancy
and measuring the uterine cervix. This step
is simple, well-accepted by women and takes
5 min to perform. Women with a short cervix
(10–20 mm) can be treated with vaginal progesterone, which reduces the risk of early preterm
birth and neonatal complications.
Is this approach cost-effective?

Two studies have recently been published, which
indicate that universal screening with cervical length and vaginal progesterone is cost-saving [16,17] . The most recent estimate is that such
a policy would save more than $19 million per
100,000 women examined [15,16] . Further studies
are required to take into account the results of the
individual patient meta-analysis, and such studies
are forthcoming.
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EDITORIAL

Future perspective

Although the administration of vaginal progesterone has been effective in the reduction of the rate
of preterm birth in singleton gestations, this has
not been the case for either natural [18] or synthetic
progestogens (17a‑hydroxyprogesterone caproate)
in twin gestations [19–21] . However, there are indications that the negative trials in twin gestations
may be due to the inclusion of all twins, rather
than focusing on those who can benefit: mothers with twin gestations and a short cervix [14,22] .
Randomized clinical trials are now being planned
to address this urgent question, given that twins
contribute disproportionately to preterm birth.

“…patients and physicians should be

reassured to know that vaginal
progesterone reduces the rate of
preterm birth … respiratory distress
syndrome, admission to the Newborn
Intensive Care Unit, mechanical
ventilation and composite
neonatal morbidity.”
Cervical cerclage has been used for decades
in obstetrics, and its role has remained poorly
defined. Recent evidence suggests that a subgroup
of women with a history of preterm birth and a
cervix of less than 25 mm may benefit from this
procedure [23] . Of course, the question of whether
cerclage is better than vaginal progesterone, or
whether the two strategies should be used in
combination, remains open for further study.
Conclusion

After many efforts to attempt to reduce the rate
of preterm birth and neonatal morbidity, a strategy to identify the patient at risk with cervical
ultrasound in the midtrimester and a targeted
intervention with vaginal progesterone have
been shown to reduce the rate of preterm birth
and neonatal morbidity [13] and be cost effective [16] . This advance addresses the problem of
the prevention of preterm birth in women with
a short cervix. Vaginal progesterone is not the
solution to prevent all preterm births; however,
it is a firm step forward. Other approaches will
be necessary to identify women at risk for preterm birth due to other causes, and different
interventions will be needed to prevent them [24] .
Dedication
The Perinatology Research Branch of the Eunice Kennedy
Shriver National Institute of Child Health and Human
Development conducted the clinical trial discussed in this

Women's Health (2011) 7(5)

503

EDITORIAL – Romero
Editorial. The Branch was established during the tenure of
Dr Bernadine Healy as Director of NIH, as part of her initiative to expand research in women’s health. The author would
like to dedicate this Editorial to Bernadine, in recognition of
her vision, leadership and contributions to women’s health.
Financial & competing interests disclosure
This study was supported, in part, by the Division of
Intramural Research of the Eunice Kennedy Shriver

Beck S, Wojdyla D, Say L et al. The
worldwide incidence of preterm birth: a
systematic review of maternal mortality and
morbidity. Bull. World Health Organ. 88(1),
31–38 (2010).

2.

Gotsch F, Romero R, Kusanovic JP et al. The
fetal inflammatory response syndrome. Clin.
Obstet. Gynecol. 50(3), 652–683 (2007).

3.

Romero R. Prenatal medicine: the child is the
father of the man. 1996. J. Matern. Fetal
Neonatal Med. 22(8), 636–639 (2009).

4.

Di Renzo GC. The great obstetrical
syndromes. J. Matern. Fetal Neonatal Med.
22(8), 633–635 (2009).

5.

Romero R. Prevention of spontaneous
preterm birth: the role of sonographic cervical
length in identifying patients who may benefit
from progesterone treatment. Ultrasound
Obstet. Gynecol. 30(5), 675–686 (2007).

6.

7.

8.

9.

Iams JD, Goldenberg RL, Meis PJ et al.
The length of the cervix and the risk of
spontaneous premature delivery. National
Institute of Child Health and Human
Development Maternal Fetal Medicine Unit
Network. N. Engl. J. Med. 334(9), 567–572
(1996).
Grimes-Dennis J, Berghella V. Cervical
length and prediction of preterm delivery.
Curr. Opin. Obstet. Gynecol. 19(2), 191–195
(2007).

10. Fonseca EB, Celik E, Parra M et al.

Progesterone and the risk of preterm birth
among women with a short cervix. N. Engl.
J. Med. 357(5), 462–469 (2007).
11.

504

DeFranco EA, O’Brien JM, Adair CD et al.
Vaginal progesterone is associated with a
decrease in risk for early preterm birth and

19.

Effect of progesterone on cervical shortening
in women at risk for preterm birth:
secondary analysis from a multinational,
randomized, double-blind, placebocontrolled trial. Ultrasound Obstet. Gynecol.
34(6), 653–659 (2009).
13. Hassan SS, Romero R, Vidyadhari D et al.

Vaginal progesterone reduces the rate of
preterm birth in women with a sonographic
short cervix: a multicenter, randomized,
double-blind, placebo-controlled trial.
Ultrasound Obstet. Gynecol. 38(1), 18–31
(2011).
14.

15.

Rode L, Klein K, Nicolaides K et al.
Prevention of preterm delivery in twin
gestations (PREDICT): a multicentre
randomised placebo-controlled trial on
the effect of vaginal micronised
progesterone. Ultrasound Obstet. Gynecol.
doi: 10.1002/uog.9093 (2011) (Epub
ahead of print).
Campbell S. Universal cervical-length
screening and vaginal progesterone prevents
early preterm births, reduces neonatal
morbidity and is cost saving: doing nothing
is no longer an option. Ultrasound Obstet.
Gynecol. 38(1), 1–9 (2011).

16. Werner EF, Han CS, Pettker CM et al.

Universal cervical-length screening to
prevent preterm birth: a cost–effectiveness
analysis. Ultrasound Obstet. Gynecol. 38(1),
32–37 (2011).
17.

Cahill AG, Odibo AO, Caughey AB et al.
Universal cervical length screening and
treatment with vaginal progesterone to
prevent preterm birth: a decision and
economic analysis. Am. J. Obstet. Gynecol.
202(6), 548.e1–548.e8 (2010).

18. Norman JE, Mackenzie F, Owen P et al.

Progesterone for the prevention of preterm
birth in twin pregnancy (STOPPIT): a
randomised, double-blind, placebocontrolled study and meta-analysis. Lancet
373(9680), 2034–2040 (2009).

www.futuremedicine.com

Rouse DJ, Caritis SN, Peaceman AM et al.
A trial of 17 a-hydroxyprogesterone caproate to
prevent prematurity in twins. N. Engl. J. Med.
357(5), 454–461 (2007).

20. Combs CA, Garite T, Maurel K et al.

17-hydroxyprogesterone caproate for twin
pregnancy: a double-blind, randomized clinical
trial. Am. J. Obstet. Gynecol. 204(3), 221.
e1–221.e8 (2011).

12. O’Brien JM, Defranco EA, Adair CD et al.

Hassan SS, Romero R, Berry SM et al.
Patients with an ultrasonographic cervical
length < or = 15 mm have nearly a 50% risk
of early spontaneous preterm delivery. Am.
J. Obstet. Gynecol. 182(6), 1458–1467
(2000).
Heath VC, Southall TR, Souka AP et al.
Cervical length at 23 weeks of gestation:
prediction of spontaneous preterm delivery.
Ultrasound Obstet. Gynecol. 12(5), 312–317
(1998).

No writing assistance was utilized in the production of
this manuscript.

improved neonatal outcome in women with a
short cervix: a secondary analysis from a
randomized, double-blind, placebocontrolled trial. Ultrasound Obstet. Gynecol.
30(5), 697–705 (2007).

Bibliography
1.

National Institute of Child Health and Human
Development, NIH/Department of Health and Human
Services. The author has no other relevant affiliations or
financial involvement with any organization or entity with
a financial interest in or financial conflict with the subject
matter or materials discussed in the manuscript apart from
those disclosed.

21.

Durnwald CP, Momirova V, Rouse DJ et al.
Second trimester cervical length and risk of
preterm birth in women with twin gestations
treated with 17-a hydroxyprogesterone
caproate. J. Matern. Fetal Neonatal Med.
23(12), 1360–1364 (2010).

22. Klein K, Rode L, Nicolaides K et al.

Vaginal micronized progesterone and the
risk of preterm delivery in high-risk twin
pregnancies – secondary analysis of a
placebo-controlled randomized trial and
meta-analysis. Ultrasound Obstet. Gynecol.
doi: 10.1002/uog.9092 (2011) (Epub ahead
of print).
23. Owen J, Hankins G, Iams JD et al. Multicenter

randomized trial of cerclage for preterm birth
prevention in high-risk women with shortened
midtrimester cervical length. Am. J. Obstet.
Gynecol. 201(4), 375.e1–375.e8 (2009).
24. Kusanovic JP, Romero R, Chaiworapongsa T

et al. A prospective cohort study of the value of
maternal plasma concentrations of angiogenic
and anti-angiogenic factors in early pregnancy
and midtrimester in the identification of
patients destined to develop preeclampsia.
J. Matern. Fetal Neonatal Med. 22(11),
1021–1038 (2009).

Websites
101. FDA. Statistical Review and Evaluation

Clinical Studies
www.fda.gov/downloads/Drugs/
DevelopmentApprovalProcess/
DevelopmentResources/UCM252978.pdf
102. Confirmatory Study of 17P Versus Vehicle for

the Prevention of Preterm Birth in Women
With a Previous Singleton Spontaneous
Preterm Delivery
www.clinicaltrials.gov/ct2/show/NCT01004
029?term=hydroxyprogesterone+caproate&ra
nk=3

future science group

