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Abstract The publication in 2003 of two large randomised trials of progesterone therapy

to prevent preterm delivery has generated renewed interest in this treatment and
has added substantial numbers of subjects to previously published small trials.
The randomised trials of progestogens have generally shown efficacy in reducing
the rate of recurrent preterm delivery in women with singleton pregnancies who
were at high risk for preterm labour and delivery. Most of the successful trials
have employed 170-hydroxyprogesterone caproate, and one trial has reported
positive results using progesterone vaginal suppositories.

The administration of 170-hydroxyprogesterone caproate or progesterone
suppositories to women with these high-risk pregnancies showed a significant
protective effect for preterm birth in six of the seven published trials. No
successful trials of progestogens have been reported for women at risk for preterm
delivery because of multiple gestations. Trials of progestogens after the occur-
rence of symptoms of labour have shown them to be ineffective in prolonging
pregnancy.

Progesterone treatment for preventing preterm
birth has been the subject of several relatively small
trials beginning in the 1960s. Despite generally pos-
itive results from these trials, treatment with proges-
togens has not become widely used in the care of
women at risk for preterm delivery. Recently, two
large trials have reported success of progestogens in
preventing recurrent preterm delivery in women at

risk. The publication of these trials, one of proges-
terone suppositories!! and one of 17a-hydroxypro-
gesterone caproate,””! has rekindled interest in a
treatment that had fallen into disuse. Thus, it is
timely to review the available evidence concerning
various progestogens used to prevent preterm labour
and delivery.
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To identify relevant published trials for this re-
view, a computer search of PubMed was performed
using the terms ‘preterm birth’ and ‘progesterone’,
yielding 150 published papers from 1965 to the
present.

1. The Problem of Preterm Birth

Preterm birth — delivery before 37 completed
weeks of gestation — is the major determinant of
infant mortality in developed countries.”® The rate
of preterm birth is greater in the US than in most
developed countries and is the factor most responsi-
ble for the relatively high rate of infant mortality in
the US.B! In addition, the rate of preterm birth in the
US has increased progressively over the past two
decades, from 9% to 12% of all births.[*! Many
attempts have been made to find a way to reduce the
incidence of preterm birth. Beginning in the 1970s,
drug therapy for the prevention of preterm delivery
has focused mostly on the use of tocolytic drugs, to
halt preterm labour after it has begun. Although
trials of tocolytic drugs have shown effectiveness in
halting labour for up to several days, the use of these
drugs has not reduced the incidence of preterm
delivery and has not shown any improvement in
perinatal outcome.’ Cervical cerclage has long
been employed for women thought to have a weak-
ness of cervical integrity, but randomised controlled
trials of cervical cerclage have generally not shown
effectiveness.l®!  Although vaginal infections are
known to be associated with an increased risk of
preterm delivery, the largest and best controlled
trials have found no improvement in preterm birth
results from screening and treating vaginal infec-
tions.[81 Despite many trials of reduced physical
activity, the use of tocolytic drugs to halt labour,
antibacterial therapy and other strategies, no effec-
tive and reproducible method of preventing preterm
birth has been demonstrated.” Thus, the enigma of
preterm birth is widely considered to be the greatest
problem in obstetrics in the developed world.

2. Actions of Progesterone

Progesterone produced by secretion from the
corpus luteum and the placenta is known to be
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essential to the maintenance of pregnancy early in
gestation.['%! In addition, progesterone has actions
that maintain pregnancy later in gestation. Proges-
terone acts to relax smooth muscle in many organs,
including the pregnant uterus. Progesterone has im-
munosuppressive activity against the activation of T
lymphocytes, and blocks the effects of oxytocin on
myometrium.['"'2l Perhaps most importantly, pro-
gesterone is a potent inhibitor of the formation of
gap junctions between myometrial cells.['¥! These
intercellular communications are essential for the
propagation of coordinated uterine muscle activity
leading to labour.

In addition to actions of progesterone for general
maintenance of pregnancy, evidence exists from
data obtained from both animal and human studies
that changes in local or systemic levels of progester-
one may play a role in the initiation of labour.

The importance of progesterone in regulating the
onset of labour is supported by the observation that
in sheep, goats and many other mammalian species,
a decrease in plasma progesterone and increase in
estrogen levels precedes the onset of labour.['4]
These findings of changes in progesterone/estrogen
(P/E) ratio are consistent with the concept of ‘pro-
gesterone block’, which was advanced and champi-
oned by Csapo!! in the 1950s based on his exten-
sive and pioneering experiments in pregnant rabbits.

The role of progesterone or of changes in P/E
ratio in humans and other nonhuman primates is less
well known. Although investigators have described
low progesterone levels or low P/E ratios in the
plasma of women destined to deliver premature-
1y, 1617 no consistent evidence exists of changes in
plasma progesterone or P/E ratio prior to the onset of
labour at term or prior to term. Nonetheless, some
evidence exists that local changes in progesterone or
P/E ratio in the placenta, decidua or fetal membranes
may be important in the initiation of labour in
humans.!'8!

Two separate investigators have described lower
P/E ratios in the amniotic fluid of women in spon-
taneous labour compared with controls not in la-
bour.[1%20] Recent reports by several groups have
demonstrated that an increase in salivary estrogen
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levels and/or change in salivary P/E ratios occurs
prior to the onset of labour at term and prior to the
onset of preterm labour.?!??I These findings suggest
that salivary measurement of steroids may be a more
reliable indicator of biological effect and not subject
to the wide minute-to-minute fluctuations known to
occur in plasma levels of progesterone, estriol and
estradiol in human pregnancy.?!

Several investigators have reported the effects of
administering progesterone antagonists to women at
term. The results were an increased rate of spontan-
eous onset of labour and, in the women whose
labour was induced with oxytocin, an increased
sensitivity to oxytocin compared with placebo-treat-
ed controls.?426!

Although these data support the concept that
progesterone plays a role in maintaining gestation in
humans, the actual mechanisms by which progester-
one therapy may avert preterm labour and delivery
are not known.

3. Trials of Progestogens Given
Prophylactically to Prevent Preterm Birth

The earliest trials of progesterone therapy to im-
prove pregnancy outcome focused on the prevention
of spontaneous abortion in women thought to be at
risk for this problem. However, some of these early
trials also reported longer term outcomes of the
pregnancies studied.

The first reported trial of progesterone to im-
prove pregnancy outcome and which reported rates
of preterm delivery was by Swyer and Daley®®” in
1953 (table I). This trial enrolled women with a
history of two spontaneous abortions and randomly
or alternately assigned them to receive either six
progesterone pellets of 25mg each inserted into the
gluteal muscles or no hormonal treatment. Although
the main outcome of interest was spontaneous abor-
tion, the investigators also reported rates of preterm
delivery. Of the 60 progesterone-treated patients, 13
spontaneously aborted and two delivered preterm.
The rates of occurrence of these outcomes were
similar in the 53 control patients, with 12 spontan-
eous abortions and one preterm delivery.
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In 1964, Goldzieher®®! enrolled 54 women who
had had two consecutive miscarriages (with low or
normal levels of pregnandiol excretion) and ran-
domly assigned them to receive medroxypro-
gesterone 10mg or a placebo tablet daily (table I). Of
the 31 placebo recipients, 26 delivered at term com-
pared with 18 of 23 receiving medroxyprogesterone,
a difference that was not statistically significant.
The investigator did not report preterm birth but
mentioned two cases of preterm labour in the
medroxyprogesterone group and one case in the
placebo group.

The first trial reporting the use of 170-hy-
droxyprogesterone caproate to improve pregnancy
outcome was that of LeVinel® in 1964 (table I).
This trial enrolled women with a history of three or
more spontaneous abortions immediately prior to
the index pregnancy. The main outcome of interest
was spontaneous abortion but preterm delivery was
also reported. The patients were alternately assigned
to receive a weekly injection of 170-hydrox-
yprogesterone caproate 500mg or a placebo injec-
tion starting before 16 weeks’ gestation. The study
was flawed by the method of allocation of partici-
pants and by the lack of intent-to-treat analysis. The
outcomes were reported for only the 30 patients who
continued the injections (56 started the trial). Of 15
patients treated with 170-hydroxyprogesterone
caproate, four aborted spontaneously and three de-
livered preterm (20%). Of the 15 placebo-treated
patients, seven aborted spontaneously and three de-
livered preterm (20%).

In contrast to the studies of progesterone for
preventing spontaneous abortion, investigators be-
came interested in the potential of progesterone ther-
apy to prevent preterm labour and delivery. The first
of these was Papiernik*! in 1970.

Papiernik®!! employed a high-risk pregnancy
scoring system to identify 99 women whose preg-
nancies were at risk for preterm birth. These 99
women were randomly assigned to treatment with
170a-hydroxyprogesterone caproate 250mg or place-
bo injections. The treatment was begun at 28-32
weeks’ gestation and the schedule was for injections
every three days for a total of eight doses. Preterm
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Table 1. Characteristics of trials reporting data on prevention of preterm delivery using progestogens

Study (year) Inclusion Randomisation/  Use of Drug and dosage Initiation/ending  Number of Exclusion from Comments

criteria blinding placebo participants analysis
(treatment/
control)

Medroxyprogesterone

Goldzieherl?® (1964) History of  Yeslyes Yes PO MED 10mg <18 weeks’ 23/31 0 The end of
two tablets daily gestation/delivery treatment is not
consecutive or abortion stated
miscarriages

Hobel et al.?9 (1994) High-risk  Yes/yes Yes PO MED 20mg  20-31/37 weeks’ 411/412 0 Blocked
pregnancies tablets daily gestation randomisation
(scoring scheme
system)

Progesterone

Swyer and Daley®?”] History of  In some cases;  No PRO 25mg Before the tenth 60/53 0

(1953) >2 in others, pellets within the week of
abortions  alternately gluteal muscle pregnancy/

assigned/no (implants) delivery or
abortion

da Fonseca et al.l'l (2003) Previous Yeslyes Yes Natural PRO 24/34 weeks Initially included 15 Exclusions were
preterm 100mg 157. Final results due to PPROM,
birth, intravaginal were measured allergy or
prophylactic suppositories in 72 treated and therapeutic
cerclage or daily 70 controls preterm delivery
uterine
malformation

170-hydroxyprogesterone

LeVinel®! (1964) History of  No (alternately)/  Yes IM 17P 500mg <16/36 weeks Initially included 26 16 patients were
three yes weekly injections 56. Final results not pregnant and
consecutive were measured 10 left the study
miscarriages in 15 treated and before end
previous to 15 controls
current
pregnancy

Papierniki®'! (1970) High risk ~ Yes/yes Yes IM 17P 250mg 28-32 weeks/ 99/99 0
for preterm injections every 3 after 8 doses
birth days

Continued next page
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Table I. Contd
Study (year) Inclusion Randomisation/  Use of Drug and dosage Initiation/ending ~ Number of Exclusion from Comments
criteria blinding placebo participants analysis
(treatment/
control)
Johnson et al.l®? (1975) >2 preterm Yes/yes Yes IM 17P 250mg As soon as they Initially included 3
births, once weekly registered/37 43. Results
abortion weeks measured in 18
ora treated and 22
combination controls
Yemini et al.l®®l (1985) Current Yeslyes Yes IM 17P 250mg As soon as they Initially included 1 All patients
pregnancy once weekly registered/37 80. Final results (treated and
immediately weeks were measured controls) also
preceded in 39 treated and received a
by >2 40 controls cervical cerclage
preterm
births,
abortion
ora
combination
Suvonnakotel®! (1986) >2 No/no No IM 17P 250mg 16-20/37 weeks  36/39 0 Controls were
midtrimester once weekly not random
abortions, women with
one similar
preterm characteristics
birth, or a
combination
Hartikainen-Sorri et al.l®®  Women NS/yes Yes IM 17P 250mg 28-33/37 weeks 39/38 0 The investigator
(1980) with twin once weekly did not mention
pregnancies method of
without randomisation
signs of
premature
labour
Hauth et al.l®¢! (1983) Low-risk Yeslyes Yes IM 17P 1000mg  16-20/36 weeks 80/88 0 Patients who
pregnancies once weekly declined to
participate were
also followed up
Meis et al.”l (2003) Documented Yes/yes Yes IM 17P 250mg 16-20/37 weeks 310/153 0 The study was
previous once weekly halted at 463
spontaneous participants due
preterm to the evidence
delivery of efficacy

17P = 17a-hydroxyprogesterone caproate; IM = intramuscular; MED = medroxyprogesterone; NS = not stated; PO = oral; PPROM = preterm premature rupture of fetal membranes;
PRO = progesterone.
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delivery was significantly less frequent in the treat-
ment group (4%) compared with placebo group
(18%). Papiernik wished to pursue a larger, more
definitive trial of 170-hydroxyprogesterone
caproate but was unable to secure funding for this
study (Papiernik E, personal communication).

In 1975, Johnson et al.3? reported the results of a
trial of 170-hydroxyprogesterone caproate for
women who had a history of two spontaneous abor-
tions, two preterm deliveries or a combination of
these outcomes in the pregnancies immediately pre-
ceding the index pregnancy. Of the 43 women, 18
were randomised to weekly injections of 170
hydroxyprogesterone caproate 250mg and 22 were
randomised to placebo injections. The treatment was
started as soon as the patients registered for care,
and were continued to 37 weeks’ gestation. Three
patients in the placebo group and four patients in the
treatment group also received a cervical cerclage.
The primary outcome was delivery at <36 weeks’
gestation. The rate of preterm delivery in the place-
bo group was 41% (nine women), whereas none of
the treatment group delivered before 36 weeks. The
treatment group showed significant differences with
the control group in mean duration of pregnancy
(p < 0.025), mean birthweight (p < 0.025) and per-
inatal mortality rate (p <0.05). The trial can be
criticised for the rather broad inclusion criteria and
by the use of cerclage for a minority of the subjects.
The investigators concluded that large-scale trials
were needed to demonstrate the efficacy of this
treatment. However, the publication of this trial in a
major medical journal stimulated considerable inter-
est in the use of this drug to prevent preterm birth.
No support for a larger, more definitive trial was
available and the funding agency felt that, in view of
the positive results of the trial, a further placebo-
controlled trial could not be ethically supported.!!”!

In 1985, Yemini et al.33) reported the results of a
trial of 170-hydroxyprogesterone caproate and cer-
vical cerclage for treating women at risk for preterm
delivery. Eighty women were enrolled who had a
history of two spontaneous abortions, two preterm
births or a combination of these outcomes in their
preceding pregnancies. All patients received an ul-
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trasound examination to verify a live fetus and to
confirm gestational age. The patients were randomly
assigned to weekly injections of 170-hydroxypro-
gesterone caproate 250mg or a placebo inert oil until
37 weeks’ gestation. All patients received a cervical
cerclage. Of the 79 patients who completed the
study, the rate of the preterm delivery in the treat-
ment group was significantly lower (16.1%) com-
pared with the placebo group (37.8%; p < 0.05). The
mean birthweight in the treatment group was higher
than in the placebo group. This trial differs from
others in that all the subjects received a cervical
cerclage. It is uncertain whether the results were
influenced by the use of cerclage.

Suvonnakote®¥ reported the results of a trial of
170-hydroxyprogesterone caproate in 1986. Thirty-
six patients with a history of one previous preterm
delivery, two midtrimester spontaneous abortions or
a combination of these were treated from 16-20
weeks’ gestation up to 37 weeks with weekly injec-
tions of 170-hydroxyprogesterone caproate. The re-
sults were compared with a group of 39 controls
with similar characteristics. The selection was not
random and no placebo was used. The rate of
preterm delivery was significantly lower, 14%, in
the treatment group compared with 49% in the con-
trol group (p = 0.0036). The lack of randomisation
and of a placebo control group diminishes the value
of this report.

Although the aforementioned trials employing
170-hydroxyprogesterone caproate showed positive
results for the prevention of preterm birth, two trials
did not show positive results. In 1980, Hartikainen-
Sorri et al.l® reported the results of a trial in twin
pregnancies where 77 women who were identified
to have twin gestations at between 28—-33 weeks and
were then randomly assigned to receive weekly in-
jections of either 170-hydroxyprogesterone
caproate 250mg or a placebo until 37 weeks’ gesta-
tion. No significant differences were seen for rates
of preterm delivery (30.8% in the treatment group
versus 23.7% in the placebo group), mean duration
of pregnancy, mean birthweight or rates of perinatal
mortality. To date, this remains the only reported
trial of 170-hydroxyprogesterone caproate or other
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progestogen in multiple gestation. The lack of effi-
cacy may have been related to the relatively late
gestational age at which treatment was initiated.

Hauth et al.*®! reported the results of a trial of
170a-hydroxyprogesterone caproate in a relatively
low risk group of pregnant women in 1983. The
selection of subjects for this trial was of women on
active duty in the military. The women were ran-
domly assigned at 16-20 weeks’ gestation to receive
weekly injections of 17a-hydroxyprogesterone
caproate 1000mg (n = 80), or a placebo (88), until
36 weeks’ gestation. No difference was seen for any
pregnancy outcome studied. The rate of low
birthweight birth for the treatment group was 7.5%
compared with 9% for babies in the placebo group.
The results of this trial are notable for the low rate of
preterm or low birthweight delivery in the popula-
tion studied. Because of the low prevalence of the
outcome variable in this population, the trial did not
have sufficient power to detect a difference in rates
of low birthweight birth. To show a 40% reduction
in the treatment group compared with placebo in the
rate of the outcome measured (low birthweight)
would have required a total sample of 1540 subjects.
The results of this trial suggest that progesterone
therapy is not useful in women at low risk for
preterm delivery.

The results of these early reported trials were
evaluated by two different meta-analyses. Goldstein
et al.B’7! published the results of a meta-analysis of
randomised controlled trials involving the use of
progesterone or other progestogenic agents for the
maintenance of pregnancy in 1989. Fifteen trials of
variously defined high-risk subjects were felt to be
suitable for analysis. The trials employed six differ-
ent progestational drugs. The pooled odds ratios for
these trials showed no statistically significant effect
on rates of miscarriage, stillbirth, neonatal death or
preterm birth. The authors concluded that ‘proges-
togens should not be used outside of randomised
trials at present’.

In response to this publication, the following
year Keirsel®® presented the results of an analysis of
a more focused selection of trials. This meta-ana-
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lysis was restricted to trials that employed 170
hydroxyprogesterone caproate, the most fully stud-
ied progestational agent, and included all placebo-
controlled trials which used this drug. Pooled odds
ratios showed no significant effect on rates of mis-
carriage, perinatal death or neonatal complications.
However, in contrast to Goldstein’s review, the odds
ratio for preterm birth was significant, 0.5 (95% CI
0.30, 0.85), as was the odds ratio for birthweight
<2500g, 0.46 (95% CI 0.27, 0.80). Keirsel®¥ re-
marked that the results demonstrated by these trials
contrast markedly with the poor effectiveness of
other efforts to reduce the occurrence of preterm
birth, but that since no effect was demonstrated to
result in lower perinatal mortality or morbidity,
“further well-controlled research would be neces-
sary before it is recommended for clinical practice”.

A large trial of an oral progestogen was reported
by Hobel et al.?’! in 1994. As part of a larger
preterm birth prevention programme, 823 patients
were identified as being at risk for preterm birth by a
high-risk pregnancy scoring system. The drug used
was medroxyprogesterone (Provera® !, Pharmacia
& Upjohn, New York, NY, USA) and 411 patients
were assigned to take 20mg tablets orally daily. The
control group of 412 patients were given placebo
tablets. The allocation to drug or placebo was on the
basis of the particular prenatal clinic the patient
attended. The women were enrolled prior to 31
weeks’ gestation. The outcome of interest was deliv-
ery at <37 weeks. The rate of preterm delivery in the
treatment group was 11.2% compared with 7.3% in
the placebo group. The rate of compliance for the
subjects was low, with only 55% of the patients
assigned to the medroxyprogesterone group actually
taking the drug.

Recently, two large trials have been reported of
the use of progestogens to prevent preterm birth.

The results of a randomised, placebo-controlled
trial of vaginal progesterone suppositories in 142
women was reported by da Fonseca et al.'ll The
participants were identified as being at high risk for
preterm birth. The risk factor in over 90% of the
subjects was that of a previous preterm delivery. The

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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patients were randomly assigned to daily insertion
of either a progesterone 100mg suppository or a
placebo suppository. The treatment period was until
24-34 weeks’ gestation. All patients were moni-
tored for uterine contractions once a week for 1 hour
with an external tocodynamometer. Although 81
progesterone- and 76 placebo-treated patients were
included into the study, several patients were ex-
cluded from analysis because of premature rupture
of the fetal membranes, or were lost to follow-up,
leaving 72 and 70 in the progesterone and placebo
groups, respectively. The rate of preterm delivery
<37 weeks in the progesterone-treated patients was
13.8%, significantly less than the rate in the place-
bo-treated patients of 28.5%. The rate of preterm
delivery <34 weeks in the treatment group was 2.8%
compared with 18.6% in the placebo group. These
differences were statistically significant (all
p < 0.05). The rate of uterine contractions measured
by the weekly hour-long recording was significantly
less between 28 and 34 weeks in the progesterone
recipients compared with the placebo (p < 0.004).
Analysis of the results by intent to treat showed
smaller differences between the groups but these
differences remained statistically significant.

Meis et al.””! reported the results of a large multi-
centre trial of 170-hydroxyprogesterone caproate
conducted by the Maternal Fetal Medicine Units
Network of the National Institute of Child Health
and Human Development, Bethesda, MD, USA.
The study enrolled women with a documented his-
tory of a spontaneous preterm delivery that occurred
as a consequence of either spontaneous preterm
labour or preterm premature rupture of the fetal
membranes. After receiving an ultrasound examina-
tion to rule out major fetal anomalies and determine
gestational age, the women were offered the study
and given a test dose of the placebo injection to
assess compliance. If they chose to continue they
were randomly assigned, using a 2:1 ratio, to
weekly injections of 17a-hydroxyprogesterone
caproate 250mg or placebo. Treatment was begun
between 16 and 20 weeks’ gestation and was contin-
ued until delivery or 37 weeks’ gestation, which
ever came first. The study planned to enrol 500
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participants, a sample size estimated to be sufficient
to detect a 37% reduction in the rate of preterm birth.
However, enrolment was halted at 463 patients —
310 in the treatment group and 153 in the placebo
group — following a scheduled evaluation by the
Data Safety and Monitoring Committee, which
found that the evidence of efficacy for the primary
outcome was such that further entry of patients was
unnecessary. In this study, delivery at <37 weeks
was reduced from 54.9% in the placebo group to
36.3% in the treatment group (p < 0.001). Similar
reductions were seen in delivery at <35 weeks, from
30.7% to 20.6% (p =0.02), and in delivery at <32
weeks, from 19.6% to 11.4% (p =0.02). All these
differences were statistically significant. Rates of
birthweight <2500g were significantly reduced
(p=0.003), as were rates of intraventricular
haemorrhage, necrotising enterocolitis, and need for
supplemental oxygen and ventilatory support. Rates
of neonatal death were reduced from 5.9% in the
placebo group to 2.6% in the treatment group, al-
though this difference did not reach statistical signif-
icance. The women enrolled in this study had unusu-
ally high rates of preterm birth. This could be ex-
plained in part by the fact that the mean gestational
age of their previous preterm delivery was quite
early, at 31 weeks. In addition, one-third of the
women had had more than one previous spontan-
eous preterm delivery. Despite random allocation,
more women in the placebo group had had more
than one preterm delivery. Adjustment of the ana-
lysis controlling for the imbalance found that the
treatment effect remained significantly different
than with placebo (relative risk 0.70; 95% CI 0.57,
0.85). A majority of the women were of African
American ethnicity and the treatment with 170
hydroxyprogesterone caproate showed equal effi-
cacy in the African American women and in the
non-African American subjects.

4. Trials of Progesterone as a
Tocolytic Drug

Trials studying the use of progesterone as a

tocolytic drug are summarised in table II. Fuchs and
Stademann®®* in 1960 assigned by admission num-
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Table II. Characteristics of trials reporting data on the use of progestogens as tocolytic drugs

Study (year)

Inclusion criteria

Randomisation/ Use of
blinding placebo

Drug and dosage

Initiation/ending

Number of
participants
(treatment/
control)

Fuchs and
Stademann(®

(1960)

Kaupilla et al.l40

(1980)

Ermy et al.l4

(1986)

Noblot et al.[*2

(1991)

Brenner and
Hendricks!*3!

(1962)

Threatened

preterm labour

No (assigned by  Yes

admission)/yes

Threatened No/no No
preterm labour

Threatened Yeslyes Yes
preterm labour

Threatened Yeslyes Yes
preterm labour

Pregnant women Yes/yes Yes

36-38 weeks

IM crystalline PRO 200mg
daily for 3 days, 150mg
daily for 2 days and 100mg

daily thereafter

IM 17P 250mg once

weekly, hydrocortisone

PO micronised PRO

400mg

PO micronised PRO
(400mg every 6 hours the
first day, 400mg every 8
hours the second day, and

300mg every 8 hours the

third day)

Oral MED 20mg four times  36—38 weeks/delivery

daily

After a period of

observation of 2-24
hours after admission/

1 week after symptoms

disappeared

27-36/37 weeks

30-36 weeks/until

discharge (if

contractions decreased,
if not B2-adrenoceptor

agonists were used)

<35 weeks/3 days after

63/63

24/24

29/28

22/22

98/97

Exclusion Comments

from

analysis

3

0

0 The study did
not report
preterm
delivery

0 All patients also
received
treatment with
ritodrine

5 The study
evaluated
length of
pregnancy

17P = 170-hydroxyprogesterone caproate; IM = intramuscular; MED = medroxyprogesterone; PO = oral; PRO = progesterone.
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ber 126 patients with symptoms of threatened pre-
mature labour to receive in blinded fashion either
progesterone in oil 50mg four times daily for 3 days,
or placebo injections. On the fourth and fifth days
the women received the progesterone or placebo
three times daily, and then subsequently twice daily.
No difference was found in prolongation of preg-
nancy between the progesterone and placebo
groups. Rates of low birthweight were also not
different.

In 1980, Kaupilla et al.*Y! treated two consecu-
tive groups of 24 women each in threatened prema-
ture labour with progesterone and ritodrine. The first
group received intramuscular 170-hydroxyproges-
terone caproate 250mg and intravenous hydrocorti-
sone 100mg. The hydrocortisone treatment was re-
peated on the second and third day and 170-
hydroxyprogesterone caproate was given on day 3
and subsequently at weekly intervals. The second
group were treated with intravenous ritodrine for 48
hours followed by intramuscular ritodrine 20mg
three times daily for 2 days. Prolongation of preg-
nancy >7 days occurred in 87.5% of the progester-
one and hydrocortisone group and in 75% of the
ritodrine group. These differences were not statisti-
cally significant. Most of the women delivered at
term. In the absence of a placebo group, the possibil-
ity cannot be excluded that many of these women
were not actually in labour and that the prolongation
of pregnancy was not an effect of drug treatment.

In 1986, Erny et al.*!! treated 57 patients at
30-36 weeks’ gestation who were at risk of preterm
labour. The patients were monitored for 1 hour and
then randomly assigned to receive oral micronised
progesterone 400mg or a placebo. After 1 hour the
protocol was ended and the patients received intra-
venous ritodrine for tocolysis. The frequency of
contractions decreased in 76% of the progesterone
group and in 43% of the placebo group. No data on
prolongation of pregnancy was reported.

In 1991 Noblot et al.l*?! treated 44 patients at <35
weeks’ gestation who were in apparent premature
labour. All were treated with ritodrine and, addition-
ally, randomly assigned to receive either micronised
progesterone 400mg or a placebo every 6 hours for
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the first day, then every 8 hours for the second day,
then either progesterone 300mg or placebo every 8
hours subsequently. No difference was found be-
tween the two groups for prolongation of pregnancy
or in the rate of preterm birth. Only 14 of the 44
women delivered preterm, raising the suspicion that
many may not have been in true labour.

Brenner and Hendricks!*! reported a trial in 1962
that examined whether progesterone could prolong
pregnancy if given to women near term. The investi-
gators enrolled 200 women who were between 36
and 38 weeks’ gestation, and randomly assigned
them to receive medroxyprogesterone 20mg or pla-
cebo tablets four times daily. No difference was
found in the gestational age at delivery or the mean
length of labour.

The results of these trials suggest that progester-
one therapy has no significant effectiveness when
used to halt labour or as adjuncts to the use of other
drugs to stop labour.

5. Conclusion

Among the several progestational compounds
employed in trials of prematurity prevention, 170t
hydroxyprogesterone caproate has shown the great-
est promise, with six trials showing success in
women with singleton pregnancies who were at high
risk for preterm delivery. The only reported negative
trials of this compound were in women with twin
pregnancies or women at low risk for preterm deliv-
ery. An alternative treatment using progesterone
suppositories was reported to be successful in one
trial. Little information is available about the effi-
cacy of other progestational compounds in prevent-
ing preterm delivery. None of the published trials
have reported significant adverse effects, other than
local irritation or pain at the site of injections.

All the published successful trials have initiated
therapy relatively early in gestation (at <24 weeks)
in women who showed no symptoms of preterm
labour. Trials of progesterone compounds to aid in
halting the progression of labour have not been
successful, and the use of progesterone in women
who have had symptoms or signs of labour should
be discouraged. The trials that have been successful
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have enrolled women with singleton pregnancies
and who were at high risk for preterm delivery
because of their past pregnancy outcomes (one or
more prior preterm deliveries or recurrent miscar-
riage). The efficacy of preventing preterm delivery
in multiple gestations remains unproven, with the
only published trial reporting negative results. The
use of progesterone treatment for women with other
risk factors is unproven and should be discouraged
outside of randomised trials.

Thus, progesterone treatment has shown efficacy
in preventing recurrent preterm delivery in women
with singleton gestations. This group of women,
constituting approximately 10% of the total of preg-
nant women, accounts for only a fraction of all
preterm births. While progesterone treatment to pre-
vent preterm delivery cannot at present be consid-
ered standard of care, many clinicians may decide
that sufficient evidence of efficacy exists to use this
drug for this specific group of women. It is hoped
that future trials may broaden the indications for this
treatment, which remains the only proven effective
prevention method for this important problem.
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