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rogesterone for preterm birth
revention: an evolving intervention
lan Thevenet N. Tita, MD, PhD; Dwight J. Rouse, MD, MSPH
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reterm birth (PTB) is the number 1
cause of neonatal morbidity and

ortality, and a leading cause of long-
erm disability in the United States and
lsewhere.1,2 Overall, PTB accounts for
p to 12.7% of births in the developed
orld; the vast majority of these (�
5%) occur spontaneously.1,3 Although
econdary or tertiary interventions such
s antenatal corticosteroids, postnatal
urfactant, and improved neonatal care
ave led to reduced morbidity and mor-
ality caused by PTB, effective primary
reventive interventions have remained
lusive. Encouragingly, accumulating
ata suggest that progesterone may be ef-

ective in preventing PTB, and the Amer-
can College of Obstetricians and Gyne-
ologists (ACOG) recognizes its use for
his purpose.4 Nevertheless, there is still
onsiderable uncertainty surrounding
ow progesterone actually works, indi-
ations for its use, and the optimal pro-
esterone type, mode of administration,
nd dose. Both ACOG and the Society of
bstetricians and Gynecologists of Can-

da (SOGC) acknowledge the need for
dditional studies4,5 and, as of August
008, there were � 20 registered ongoing
or planned) trials of progesterone for
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n
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he prevention of PTB. The purpose of
his report is to present a concise review
f more recent data (since 2000) on pro-
esterone use specifically for PTB pre-
ention focusing on pharmacologic op-
ions, specific clinical indications, and
xpected benefits.

aterials and methods
e conducted a search of the entire

ubMed database (January 2000-Octo-
er 2008) using the key words “proges-
erone” and “preterm.” A total of 240 ab-
tracts were reviewed to identify all
elevant clinical trials or metaanalyses of
linical trials evaluating the effect of an-
enatal maternal use of progesterone on
he risk of PTB. We then conducted a
ibliographic review of the selected re-
orts. We also reviewed national guide-

ines for the use of progesterone to pre-
ent PTB. Of a total of 17 reports
dentified, there were 8 clinical trials,6-13

metaanalyses,14-19 and 3 reports of

We sought to review emerging data on t
birth (PTB). Using the terms “preterm or
the PubMed database, restricting our sear
randomized clinical trials (RCTs) and m
of progesterone for the prevention of PT
mented our review by a bibliographic sea
pharmacologic aspects of progesteron
identified a total of 17 relevant reports:
national guidelines. Individual trials and
muscular 17-alpha-hydroxyprogesterone
rent PTB in women with a history of spon
administered natural progesterone reduc
foreshortened cervix. The data are sugges
of progesterone in the setting of arrested
lowers perinatal morbidity or mortality.
risk of PTB. Further study is required to
formulations.

Key words: preterm birth, prevention, prog
ational recommendations or guide- t
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ines.4,5,20 We abstracted relevant phar-
acologic data on progesterone formu-

ation (type, dose, route, and side effects)
nd pregnancy outcome by risk group
nder study. We applied an analytic (as
pposed to a synthetic) approach to the
ynthesis of the data from these reports
ie, we analyzed observed similarities
nd/or differences without conducting
dditional metaanalyses). Relative risk
RR) and 95% confidence interval (CI)
or pertinent outcomes were obtained ei-
her from the reports themselves or,
hen not available, calculated from the

eported data.

esults
mong the 8 clinical trials identified,6-13

was a subgroup analysis of another in-
luded trial.10 The characteristics of the 7
rimary clinical trials and 6 metaanaly-
es are summarized in Tables 1 and 2,
espectively. In addition, we identified 3
elevant national recommendations or
echnical reports, 2 from ACOG and 1
rom SOGC.4,5,20 The clinical trials were
ll reported between 2003 and 2008; 2

use of progesterone to prevent preterm
mature” and “progesterone” we queried
to January 1, 2000, forward and selected
nalyses of RCTs that evaluated the use
We reviewed 238 abstracts and supple-

of selected reports. We focused on the
nd risk factor-specific outcomes. We
ndividual RCTs, 6 metaanalyses, and 3
taanalyses support that synthetic intra-

ectively reduces the incidence of recur-
eous PTB. One trial found that vaginally
the risk of early PTB in women with a
but inconclusive about: (1) the benefits

term labor; and (2) whether progesterone
ome women, progesterone reduces the

ntify appropriate candidates and optimal

erone
he
pre
ch
etaa
B.
rch

e a
8 i
me
eff
tan
ed
tive

pre
In s
ide

est
rials were not placebo controlled and,
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2

herefore, not blinded. The metaanalyses
ere all reported between 2005 and 2008
ut included clinical trials conducted as
arly as the 1950s. The type and dose of

TABLE 1
Individual clinical trials of progeste

Study Design

Borna and Sahabi6 RCT (no placebo)

...................................................................................................................

O’Brien et al9 RCT (placebo controlle
...................................................................................................................

Fonseca et al8 RCT (placebo controlle

...................................................................................................................

Rouse et al7 RCT (placebo controlle

...................................................................................................................

Facchinetti et al11 RCT (no placebo)

...................................................................................................................

Meis et al12 RCT (placebo controlle

...................................................................................................................

da Fonseca et al13 RCT (placebo controlle

...................................................................................................................

IM, intramuscular; IUFD, intrauterine fetal demise; PTB, prete
...................................................................................................................

Tita. Progesterone for preterm birth prevention: an evolvin

TABLE 2
Metaanalyses of clinical trials of p

Study No. of trials

Dodd et al19 11

...................................................................................................................

Coomarasamy et al18 9 (cumulative
metaanalysis)

...................................................................................................................

Mackenzie et al17 3

...................................................................................................................

Dodd et al16 6

...................................................................................................................

Dodd et al15 7

...................................................................................................................

Sanchez-Ramos et al14 10

...................................................................................................................

PTB, preterm birth; PTL, preterm labor; RDS, respiratory dis
...................................................................................................................
Tita. Progesterone for preterm birth prevention: an evolving in
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rogesterone, the characteristics of the
tudied subjects, the nature of the study
utcomes, and the corresponding results
aried considerably.

ne for preventing preterm birth since
Sample
Size

Progesterone
intervention

Popula
(indica

70 400 mg vaginal
suppository daily

Arreste
PTL

.........................................................................................................................

659 90 mg vaginal gel Prior S
.........................................................................................................................

250 200 mg vaginal
capsule daily until
34 wk

Short c
at 20-2

.........................................................................................................................

661 250 mg 17P IM until
35 wk

Twins

.........................................................................................................................

60 341 mg 17P IM
twice weekly

Arreste

.........................................................................................................................

463 250 mg 17P IM
weekly

Prior S

.........................................................................................................................

142 100 mg daily vaginal
suppository until 34
wk

Prior S
onward

.........................................................................................................................

rth; PTL, preterm labor; RCT, randomized clinical trial; SPTB, sp
.........................................................................................................................

tervention. Am J Obstet Gynecol 2009.

esterone for preterm birth preventio
No. of women
(infants)

Progesterone
intervention

Popula
(indica

2425 (3187) Any antenatal use
to prevent PTB

(1) Prio
(2) Mu
(3) Sho
(4) Thr

.........................................................................................................................

� 1062 Any antenatal use (1) Ris
exclud

.........................................................................................................................

648 Second-trimester
use

(1) Inc
SPTB

.........................................................................................................................

988 Any antenatal use Any pr

.........................................................................................................................

1020 Any antenatal use Single

.........................................................................................................................

1339 Any antenatal use
(placebo
controlled)

Wome

.........................................................................................................................

syndrome; SPTB, spontaneous preterm birth.
.........................................................................................................................
tervention. Am J Obstet Gynecol 2009.

MARCH 2009
harmacologic aspects
f progesterone
he key pharmacologic aspects of pro-
esterone in the reviewed studies are

00
n
n) Primary outcome(s)

hreatened) (1) Latency (days)
(2) Recurrence of PTL

..................................................................................................................

, 18-22 wk PTB � 32 wk
..................................................................................................................

ix � 15 mm
k

Spontaneous PTB � 34 wk

..................................................................................................................

6-20 wk (1) PTB � 35 wk or IUFD
� 35 wk

..................................................................................................................

TL Change in cervical length

..................................................................................................................

, 16 wk PTB � 37 wk

..................................................................................................................

, 24 wk PTB � 37 wk

..................................................................................................................

eous preterm birth; 17P, 17-alpha-hydroxyprogesterone.
..................................................................................................................

ince 2000
n
n) Primary outcome(s)

PTB
es (twins)
ervix

ened PTL

(1) Perinatal death
(2) PTB � 34 wk
(3) Neurodevelopmental
handicap

..................................................................................................................

ctors for PTB
multiples

(1) PTB � 37 wk
(2) PTB � 34 wk
(3) RDS

..................................................................................................................

ed risk for PTB � 37 wk

..................................................................................................................

ancy (1) Perinatal death
(2) PTB � 34 wk
(3) Neurodevelopmental
handicap

..................................................................................................................

Multiple adverse infant and
maternal outcomes

..................................................................................................................

risk for PTB (1) PTB � 37 wk
(2) Perinatal mortality

..................................................................................................................

..................................................................................................................
ro 20
tio
tio

d (t

......... .........

d) PTB
......... .........

d) erv
5 w

......... .........

d at 1

......... .........

d P
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d) PTB

......... .........

d) PTB
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rm bi ontan
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ummarized in Table 3. Two types of
rogesterone predominate: natural and
ynthetic.

atural progesterone
lmost exclusively administered vagi-
ally, doses of natural progesterone
anged from 90-400 mg daily, initiated
ariably at 18-25 weeks (Tables 2 and 3).
nly 1 metaanalysis included a study
ith oral (micronized) progesterone,

nd this was among women in preterm
abor.18 Compared with oral administra-
ion, vaginal progesterone bypasses he-
atic first-pass effects and, therefore, has
etter bioavailability. Vaginal adminis-
ration is virtually without side effects
uch as sleepiness, fatigue, and headache
hat can occur with oral use.8,9 Endome-
rial bioavailability after vaginal proges-
erone use is also reported to be higher
han with the intramuscular (IM) route
espite lower serum levels with the

ormer.9,21 This is attributed to direct
ransport of progesterone from vagina to
he uterus: the so-called uterine first-
ass effect.22

ynthetic progesterone
17-alpha-hydroxyprogesterone)
his synthetic progesterone was given
xclusively by the IM route in variable
oses (25-1000 mg) and schedules
weekly-thrice weekly). Side effects oc-
ur in the majority of patients (� 50%)
ut are mild and generally restricted to
he injection site (injection site reaction,
welling, itching, bruising).7,12 Fol-
ow-up (to an average age of 4 years) of
hildren exposed to 17-alpha-hy-
roxyprogesterone (17P) as fetuses in
he Meis trial did not suggest any long-
erm harmful effects including genital
nomalies or alteration of gender-spe-
ific roles.23

utcomes
ndividual clinical trials have focused on
pecific populations at increased risk for
TB such as those with a history of a
pontaneous PTB (SPTB) or a short cer-
ix (Table 1). Although other risk groups
uch as those with presumed cervical in-
ompetence or uterine malformations
ere included in 1 trial,13 the over-
helming majority of women had a

rior SPTB and we, therefore, consid- c
red the trial to be reflective of this latter
isk group. Although some metaanalyses
lso stratified results by these risk factors
Tables 4 and 5), others presented sum-
ary results without regard to risk fac-

ors (Table 6).

istory of SPTB
hree clinical trials9,12,13 and 2 meta-
nalyses17,19 evaluated the impact of
rophylactic progesterone on women
ith a history of SPTB (Table 4). Two of
trials reported significant reductions in
TB on the order of 30-50%.12,13 Vaginal
rogesterone (100 mg) was used in 1 of
hese studies,13 whereas 250 mg of IM
7P was used in the other.12 The third
rial did not demonstrate a reduction in
TB with use of 90 mg of vaginal proges-

erone gel.9 Both relevant metaanalyses
emonstrated significant reductions in
TB � 37 weeks and/or early PTB � 34
eeks and approximately a 30-40% re-
uction in low birthweight (LBW) �
500 g.17,19 On average, birthweight was
75 g higher in the progesterone group.17

R for perinatal or neonatal death and
espiratory distress syndrome (RDS), al-
hough not significant, were � 1 in all
eports, suggesting progesterone may be
ssociated with reduced risks of these
utcomes. In addition, the US multi-

TABLE 3
Progesterone: pharmacologic types
Type Route Dose (mg)

Synthetic
17P

IM 250
..................................................................

IM 341
..................................................................

IM 250
..................................................................

IM 500
..................................................................

IM 250
..................................................................

IM 1000
..................................................................

IM 25
...................................................................................................................

Natural
progesterone

Vaginal 200
..................................................................

Vaginal 400
..................................................................

Vaginal 100
..................................................................

Vaginal 90
..................................................................

Oral 900-1600
...................................................................................................................

IM, intramuscular; PTL, preterm labor; 17P, 17-alpha-hydrox
...................................................................................................................

Tita. Progesterone for preterm birth prevention: an evolvin
enter trial of 17P found significant re- c

MARCH 2009 Am
uctions in necrotizing enterocolitis
NEC), intraventricular hemorrhage
IVH) (by 75%), and need for oxygen
by 38%)12; 1 metaanalysis also reported
rends suggesting reductions in NEC and
eed for ventilator support.17

hort cervix
wo trials and 1 metaanalysis specifically
valuated the impact of progesterone on
omen with short cervices (Table 5).
oth clinical trials reported significant
eductions in measures of early PTB.8,10

ne trial primarily demonstrated a 45-
0% reduction in early PTBs � 34 weeks
mong women with a foreshortened cer-
ix who received 200 mg of vaginal pro-
esterone.8 The cervical length entry cri-
erion was � 15 mm, and using this
riterion, 1.7% of screened women were
ligible. Furthermore, progesterone was
ssociated with a nonsignificant reduc-
ion in a composite neonatal morbidity
utcome (comprising IVH, RDS, reti-
opathy of prematurity, and NEC: 0.59
R (95% CI, 0.26-1.25).8 The meta-
nalysis included only this 1 study eval-
ating women with a short cervix and,

herefore, presents identical results.19

he other trial,10 was not really an inde-
endent trial, but rather a subgroup
nalysis involving only 49 women with

nd protocols
Timing References

Weekly from 16-20 wk 7,12,15,19

..................................................................................................................

Twice weekly 11,19

..................................................................................................................

Thrice weekly 19

..................................................................................................................

Weekly 15

..................................................................................................................

Every 3 days from 28 wk 15

..................................................................................................................

Weekly from 16 wk 15

..................................................................................................................

Every 5 days 14

..................................................................................................................

Nightly, 24-33 wk 8,19

..................................................................................................................

Daily, 18 wk to delivery 6,19

..................................................................................................................

Daily capsules to 34 wk 13

..................................................................................................................

Daily, 18 wk to delivery 9

..................................................................................................................

Daily, from onset of PTL 18

..................................................................................................................

gesterone.
..................................................................................................................

tervention. Am J Obstet Gynecol 2009.
a

.........

.........

.........

.........

.........

.........

.........

.........

.........

.........

.........

.........

ypro
.........
ervical length � 28 mm from another
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eviewed trail.9 It suggested a reduction
n PTB at � 32 weeks but not in overall
TB � 37 weeks among those receiving
0 mg of vaginal progesterone compared
ith those on placebo. Because this cer-
ical length criterion was generated post
oc, the results of this subgroup analysis
hould be viewed cautiously.

TABLE 4
Selected perinatal outcomes amon
of spontaneous preterm birth: prog

Study
PTBa

wk: RR (95% CI)

Dodd et al19 � 34: 0.15 (0.04-0.6
� 37: 0.68 (0.45-1.0

...................................................................................................................

O’Brien et al9 � 32: 0.9 (0.52-1.56
� 37: 1.08 (0.76-1.5

...................................................................................................................

Mackenzie et al17 � 37: 0.57 (0.36-0.9
...................................................................................................................

Meis et al12 � 37: 0.66 (0.54-0.8
� 32: 0.58 (0.37-0.9

...................................................................................................................

da Fonseca et al13 � 37: 0.49 (0.25-0.9
...................................................................................................................

CI, confidence interval; GA, gestational age; n/a, not availabl
Except where indicated, all data represent relative risks (95%
a GA cut-off given; b Actual mean GA or difference in mean GA
...................................................................................................................

Tita. Progesterone for preterm birth prevention: an evolvin

TABLE 5
Outcomes for progesterone vs plac

Study/indication
PTBa

wk: RR (95%

SHORT CERVIX

Fonseca et al8 � 34: 0.56 (0
...................................................................................................................

DeFranco et al10 (� 28 mm) � 32: 0 vs 2
...................................................................................................................

Dodd et al19 � 34: 0.58 (0
...................................................................................................................

MULTIPLE

Rouse et al7 � 35: 1.1 (0.
...................................................................................................................

Dodd et al16 � 37: 1.62 (0
...................................................................................................................

Dodd et al19 � 37: 1.01 (0
...................................................................................................................

THREATENED PTB

Borna and Sahabi6 n/a
...................................................................................................................

Facchinetti et al11 � 37: 0.29 (0
...................................................................................................................

Dodd et al19 � 37: 0.29 (0
...................................................................................................................

CI, confidence interval; GA, gestational age; n/a, not availabl
Except where indicated, all data represent relative risks (95%
a GA cut-off given; b Difference in mean GA (respective mean
...................................................................................................................
Tita. Progesterone for preterm birth prevention: an evolving in
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ultiple pregnancies
ne clinical trial7 and 2 metaanaly-

es16,19 reported the impact on twin
regnancy (Table 5). The relatively large
linical trial using 250 mg of IM 17P
ound no impact on the composite pri-

ary outcome of early PTB � 35 weeks
r stillbirth, early PTB alone, or any of

omen with a history
terone vs placebo

Perinatal death
RR (95% CI)

Neonatal death
wk: RR (95% CI)

0.65 (0.38-1.11) 0.44 (0.16-1.18)

.........................................................................................................................

n/a 0.87 (0.29-2.60)

.........................................................................................................................

0.39 (0.07-2.24) n/a
.........................................................................................................................

0.64 (0.30-1.37) 0.44 (0.17-1.13)

.........................................................................................................................

n/a n/a
.........................................................................................................................

B, preterm birth; RDS, respiratory distress syndrome.
that, when � 1, favor progesterone.

% confidence interval [CI]) for progesterone use compared with
.........................................................................................................................

tervention. Am J Obstet Gynecol 2009.

o among other groups at risk for pre

) Mean GA (wk)b
Perinatal de
wk: RR (95%

-0.86)c 0.38 (0.10-1
.........................................................................................................................

c �1.7 (36.3 vs 34.6) n/a
.........................................................................................................................

-0.87)c n/a 0.38 (0.10-1
.........................................................................................................................

.4) -0.3 (34.6 vs 34.9) n/a
.........................................................................................................................

-3.25) n/a 1.95 (0.37-1
.........................................................................................................................

-1.12) 1.95 (0.37-1
.........................................................................................................................

�2 (36.7 vs 34.5)c n/a
.........................................................................................................................

-0.69)c n/a n/a
.........................................................................................................................

-0.69c n/a n/a
.........................................................................................................................

B, preterm birth; RDS, respiratory distress syndrome; RR, relat
fidence interval) that, when � 1, favor progesterone.

for progesterone use compared with placebo or no treatment;
.........................................................................................................................
tervention. Am J Obstet Gynecol 2009.

MARCH 2009
everal morbidities including RDS.7 The
metaanalyses together included only 2

rials (including the above) of progester-
ne for the prevention of PTB in multi-
le gestation, and found no impact on
ither PTB or perinatal morbidity or
ortality.16,19 Both these studies in-

olved IM progesterone in unselected

Mean GA (wk)b
RDS
wk: RR (95% CI)

n/a 0.79 (0.57-1.10)

..................................................................................................................

36.6 vs 36.6 0.91 (0.56-1.50)

..................................................................................................................

�1.92 (0.37-4.21)c 0.64 (0.39-1.07)
..................................................................................................................

n/a 0.63 (0.38-1.05)

..................................................................................................................

n/a n/a
..................................................................................................................

bo or no treatment; c Results indicate statistical significance.
..................................................................................................................

m birth

I)
Neonatal death
wk: RR (95% CI)

RDS
wk: RR (95% CI)

) 0.29 (0.06-1.42) 0.59 (0.26-1.29)
..................................................................................................................

0 vs 3.7% 0.18 (0.02-1.31)
..................................................................................................................

) 0.29 (0.06-1.37) 0.59 (0.29-1.19)
..................................................................................................................

n/a 1.2 (0.8-1.6)
..................................................................................................................

3) n/a n/a
..................................................................................................................

3) n/a 1.13 (0.86-1.47)
..................................................................................................................

n/a 0.30 (0.11-0.83)c
..................................................................................................................

n/a n/a
..................................................................................................................

n/a 0.30 (0.11-0.83)c
..................................................................................................................

sk.

ults indicate statistical significance.
..................................................................................................................
g w
es

4)c

2)
......... .........

)
2)

......... .........

0)c
......... .........

1)c

4)c
......... .........

6)c
......... .........

e; PT
CI)

(95 place
......... .........
eb ter

CI
ath

C

.36 .38
......... .........

9.6%
......... .........

.38 .40
......... .........

9-1
......... .........

.81 0.3
......... .........

.92 0.3
......... .........

......... .........

.12
......... .........

.12
......... .........

e; PT ive ri
con

GA) c Res
......... .........
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ultiple pregnancies. A subgroup anal-
sis of the positive trial of vaginal proges-
erone (200 mg) among women with a
oreshortened cervix by the plurality of
heir pregnancy yielded a significant re-
uction in PTB � 34 weeks among sin-
letons but a nonsignificant reduction
mong twins. This lack of a significant
eduction in twins could be either a re-
ult of a true lack of effectiveness in this
roup, or alternatively, inadequate sta-
istical power.

rrested preterm labor
s shown in Table 5, only 2 clinical tri-
ls6,11 and 1 metaanalysis19 reported on
he use of progesterone for arrested pre-
erm labor. One clinical trial involved 70
omen with arrested preterm labor who

eceived vaginal progesterone (400 mg
aily).6 The primary outcome of mean

atency to delivery was significantly
onger in the progesterone group by ap-
roximately 12 days (36 vs 24 days), cor-
esponding to higher mean gestational
ge and birthweight at delivery of more
han 2 weeks and 500 g, respectively.
rogesterone also significantly reduced

he risk of LBW (RR, 0.52; 95% CI, 0.28-
.98) and RDS (RR, 0.30; 95% CI, 0.11-
.83).6 In addition, recurrent preterm la-
or occurred less often in the
rogesterone group (35% vs 58%), as
id neonatal intensive care department
dmission (24% vs 39%) and neonatal
epsis (5% vs 18%). The second trial in-
olved twice-weekly administration of
41 mg of 17P (vs no treatment) to 60

TABLE 6
Outcomes for progesterone vs plac

Study/indication
PTBa

wk: RR (95% CI

Coomarasamy et al18 � 37: 0.42 (0.31
� 34: 0.51 (0.34

...................................................................................................................

Dodd et al16 � 37: 0.65 (0.54
� 34: 0.15 (0.04

...................................................................................................................

Dodd et al15 � 37: 0.59 (0.49
...................................................................................................................

Sanchez-Ramos et al14 � 37: 0.45 (0.25
...................................................................................................................

CI, confidence interval; GA, gestational age; n/a, not availabl
Except where indicated, all data represent relative risks (95%
a GA cut-off given for progesterone use compared with place
...................................................................................................................

Tita. Progesterone for preterm birth prevention: an evolvin
omen with singleton pregnancy and ar- f
ested preterm labor.11 PTB was signifi-
antly lower (Table 5), time to delivery
early 10 days longer (35 vs 25 days), and
ean birthweight approximately 300 g

igher (3103 vs 2809 g) in the progester-
ne group. The difference in PTB � 35
eeks (10% vs 23%) was not statistically

ignificant (RR, 0.43; 95% CI, 0.12-1.5)
ut cervical shortening was significantly
ttenuated among women receiving pro-
esterone. Together with their small
ample sizes the major limitation of these
rials was the lack of blinding. The re-
iewed metaanalysis included only these

trials and, therefore, reflected their
ndings.19

ombined outcomes (without
tratification by risk factors)
total of 4 metaanalyses presented over-

ll results without stratifying by specific
isk population (Table 6).14-16,18 The
ndings revealed a consistent significant
eduction in PTB and early PTB corre-
ponding to a 40-50% reduction in
BW. Perinatal or neonatal mortality
nd RDS were also consistently reduced,
lbeit nonsignificantly. Based on the
eis trial alone, 2 metaanalyses also re-

orted a significant 75% reduction in
VH15,16 and 1 reported a reduction in
EC.16 Evaluation by commencement
f treatment before or after 20 weeks and
y cumulative weekly dose of progester-
ne � 500 mg or � 500 mg (without
egard to route) did not reveal any dif-
erential impact.16 Cumulative meta-
nalysis by progressively adding trials

o for metaanalyses without stratifica
Perinatal death
RR (95% CI)

Neonatal dea
wk: RR (95%

57)b

77)b
n/a n/a

.........................................................................................................................

79)b

64)b
0.66 (0.37-1.19) 0.59 (0.27-1.3

.........................................................................................................................

72)b 0.60 (0.32-1.12) 0.44 (0.14-1.1
.........................................................................................................................

80)b 0.69 (0.38-1.26) n/a
.........................................................................................................................

B, preterm birth; RDS, respiratory distress syndrome; RR, relat
fidence interval) that, when � 1, favor progesterone.

r no treatment; b Results indicate statistical significance.
.........................................................................................................................

tervention. Am J Obstet Gynecol 2009.
rom the earliest to the more recent t

MARCH 2009 Am
howed significant reductions in birth �
7 weeks as early as 1975.18 This latter
etaanalysis was limited by the inclu-

ion of data on women who received
rogesterone for habitual abortion.18

ational recommendation/guidelines
e reviewed 3 reports providing recom-
endations or guidelines from both
COG and SOGC.4,5,20 ACOG recom-
ends that progesterone supplementa-

ion be offered to women with a prior
PTB to prevent recurrent PTB.4 ACOG
as just reaffirmed this position specifi-
ally for women with a current singleton
regnancy, and further recommends
hat progesterone may be considered for
omen with an incidentally discovered

hortened cervix (� 15 mm) but recom-
ends against routine ultrasonographic

creening to identify a shortened cer-
ix.20 The SOGC recommends further
linical trials of progesterone for all
omen at risk for PTB.5 However, they

lso recommend that women with a
rior SPTB or with a short cervix (� 15
m) be counseled and offered proges-

erone supplementation if desired. Both
rganizations recognize the need for fur-
her studies to determine the optimal
ose and route of progesterone, and the

mpact of progesterone on perinatal
orbidity and mortality.

onclusions
aken together, the reviewed data

trongly suggest that prophylactic use of
rogesterone leads to significant reduc-

n by risk factors for preterm birth

Mean GA (wk)
RDS
wk: RR (95% CI)

n/a 0.55 (0.31-0.96)b

..................................................................................................................

n/a 0.63 (0.38-1.05)

..................................................................................................................

n/a 0.63 (0.38-1.05)
..................................................................................................................

n/a 0.83 (0.25-2.76)
..................................................................................................................

sk.

..................................................................................................................
eb tio

)
th
CI)
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2

ata also suggest, but less conclusively,
hat progesterone may confer neonatal

orbidity and mortality benefit. How-
ver, the benefit of progesterone may
ary by risk group, route of administra-
ion, and dose. Therefore, additional re-
earch is needed to clarify these issues.
or now, when progesterone is used for
TB prevention, the following approach
ould appear rational based on the

vailable data: (1) for women with a
rior SPTB, weekly IM 17P (250 mg) ini-
iated at 16-20 weeks, or daily vaginal
rogesterone (at least 100 mg) beginning
efore week 24 should be given; (2) for
omen with a short cervix (� 15 mm),
00 mg of vaginal progesterone suppos-
tories may be reasonable, although only

properly conducted and analyzed trial
upports such an approach; (3) for
omen with a twin pregnancy, proges-

erone is not routinely indicated, al-
hough its use may be prudent in the spe-
ific scenarios of a prior SPTB (250 mg
7P IM) or significantly (� 15 mm) fore-
hortened cervix (200 mg suppository
aginally); and (4) for women with ar-
ested preterm labor, progesterone (400
g daily vaginal suppository or 341 mg

7P IM twice weekly) may be considered
ut the available data are seriously lim-

ted by lack of blinding. It is encouraging
hat there are multiple ongoing trials that
hould further clarify the role of proges-
erone in PTB prevention. f
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