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Abstract

Aim: Preterm delivery is defined as a birth before 37 weeks’ gestation and is the cause of two-thirds of
perinatal mortality and thus one of the major problems in obstetrics. Its etiology is unknown, but hormonal
factors have been reported to play a part. Progesterone is a placental hormone and effective in maintaining
pregnancy. The aim of this study is to evaluate the efficacy of 17a-hydroxyprogesterone caproate in the
prevention of preterm delivery.
Methods: This interventional study was performed with 100 pregnant women who had been referred to the
Obstetrics Clinic of Ghaem Hospital (related to Mashhad University of Medical Sciences) during 2007 to 2008.
They were randomly divided into two groups of 50 cases and 50 controls. The case group received 250 mg of
intramuscular 17a-hydroxyprogesterone caproate weekly from 16 weeks’ gestation up to a maximum of
37 weeks’ gestation. In the control group, routine perinatal care was performed and the pregnancy outcomes
were compared in both groups.
Results: The mean gestational age was 36 weeks in the case group and 34 weeks in the control group. The
mean birth weight was 2695 g in the case group and 2399 g in the control group. A significant difference was
observed between the two groups in terms of gestational age and birth weight (P < 0.05).
Conclusion: Weekly administration of 17a-hydroxyprogesterone caproate to pregnant women with a history
of preterm delivery was associated with a decrease in preterm delivery and improvement in birth weight.
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Introduction

Preterm delivery before 37 weeks’ gestation is a
leading cause of perinatal and neonatal morbidity and
mortality; it affects 6–12% of pregnancies in developed
countries and its incidence is increasing in developing
countries.1–4 Preterm delivery is also involved in 20% of
children with intellectual disabilities and 50% of chil-
dren with cerebral palsy.5 Moreover, the cost of neona-
tal intensive care for preterm births is extremely high.6,7

The etiology of preterm delivery is not clearly known,
but some potential factors include maternal factors,

infection, heredity factors, and the mother’s quality of
life, chronic diseases and hormonal factors; however, a
history of previous preterm delivery is the main
factor.8

Treatment with 17a-hydroxyprogesterone caproate
reduces the risk of preterm deliver in singleton preg-
nancies by one-third, although it has been proved inef-
fective in twin and triplet gestations,9 with other
studies also reporting similar findings.10,11 Meis et al.
performed a study in 2003 and reported a significant
decrease in the rate of preterm delivery in the case
group who received 17a-hydroxyprogesterone
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caproate as compared to the placebo group.10 Similarly,
a study performed on 142 women with an elevated risk
of preterm delivery reported that the rate of preterm
delivery was significantly decreased in women who
received 100 mg daily vaginal progesterone.11 Subse-
quently, the American College of Obstetricians and
Gynecology issued a Committee Opinion and sup-
ported the use of 17a-hydroxyprogesterone caproate to
prevent preterm delivery.12 However, some older trials
and meta-analyses that evaluated the efficacy of proges-
terone agents in the prevention of preterm delivery
reported contradictory results.13,14 Therefore, we
decided to perform this study in order to evaluate the
efficacy of 17a-hydroxyprogesterone caproate in the
prevention of preterm delivery.

Patients and Methods

This interventional clinical trial was performed on
pregnant women with a previous history of preterm
delivery who had been referred to the Obstetrics Clinic
of Ghaem Hospital, which is related to Mashhad Uni-
versity of Medical Sciences, during 2007 to 2008.
Among them, 100 pregnant women who met the inclu-
sion criteria were selected.

The inclusion criteria were: pregnant women with a
previous history of preterm delivery who had no con-
traindication for continuing the pregnancy. The exclu-
sion criteria included women who had entered the
active phase of delivery, cases of preterm premature
rupture of membranes, preeclampsia, vaginal bleeding,
maternal–fetal diseases for which the continuation of
the pregnancy was dangerous, symptoms of distress,
and fetal anomalies.

The study was completely explained to all partici-
pants, and written, informed consent was obtained
from them all. This study was approved by the
Ethics Committee of Mashhad University of Medical
Sciences.

The participants were randomly divided into two
groups: 50 cases and 50 controls. The two groups were
matched in terms of age, parity and history of preterm
delivery. A questionnaire was completed for each
woman including age, gravidity, the history of abor-
tion, history of preterm delivery, the cause of previous
preterm delivery, mode of previous delivery, the
weight of previous neonate, and so on. The case group
then received 250 mg of intramuscular 17a-
hydroxyprogesterone caproate weekly from 16 weeks’
gestation up to a maximum of 37 weeks’ gestation. For

the control group, routine perinatal care was per-
formed. Pregnancy outcomes were then compared in
both groups.

Data was analyzed using SPSS software (Chicago, IL,
USA); frequency tables were used for describing the
data and the c2-test and Student t-test were used for
comparison between the two groups. A value of
P < 0.05 was considered statistically significant.

Results

A total of 100 pregnant women who met the inclusion
criteria were recruited to this study. No significant dif-
ference was observed between the two groups in terms
of age (P > 0.05). Also, a value of P = 0.52 shows that the
two groups were similar with regards to gravidity.
There was also no significant difference between the
two groups in terms of the mean number of abortion
(P = 0.285). Moreover, neither group was statistically
different in terms of the number of previous preterm
deliveries (P = 0.211), nor was there a significant differ-
ence between the two groups in terms of mean previ-
ous gestational age (P = 0.099). The Student’s t-test
shows that the two groups were significantly different
with regards to the recent gestational age (P = 0.011). A
value of P < 0.05 shows that there was a significant
difference between the two groups with respect to the
number of preterm deliveries (Table 1).

No significant differences were observed between
the two groups in terms of the Apgar scores at one and
five minutes (P = 0.64 and P = 0.81, respectively). The
Student’s t-test shows a significant relationship
between the use of 17a-hydroxyprogesterone caproate
and a higher newborn weight (P = 0.02). With a value
of P < 0.05, there was a significant difference between
the two groups in terms of low birth weight (LBW)
neonates (Table 1).

Discussion

Preterm delivery is still a main problem in obstetrics
and a leading cause of perinatal and neonatal morbidity
and mortality and neurodevelopmental problems
worldwide.15 Despite extensive clinical studies and
research in this field, suggestions regarding the ‘best’
therapeutic options are still controversial. Unfortu-
nately, during the past two decades, no improvement
has occurred to decrease the incidence of preterm
delivery.16

In the present study, using 17a-hydroxyprogesterone
caproate weekly from 16 weeks’ gestation improved
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birth weight and gestational age (P = 0.011, P = 0.02).
There was also a significant difference between the two
groups with respect to the rate of preterm delivery
(P < 0.05).

Many studies have reported the efficacy of using
progestational agents to prevent preterm births.
Papiernik et al. in a randomized controlled trial in
1970 reported for the first time that the risk of preterm
delivery was reduced in women who received proges-
tational agents (17a-hydroxyprogesterone caproate)
in the third trimester.17 Thereafter, Johnson et al.
performed another study and found a significant reduc-
tion in the rate of preterm delivery when 17a-
hydroxyprogesterone caproate was administered from
the second trimester.18 Since then, many other trials
have been performed with differing results reported.19–22

In 2007, Fonseca et al. performed a study with 125
pregnant women with a history of previous preterm
delivery and found that weekly administration of 17a-
hydroxyprogesterone caproate leads to a reduction in
the rate of preterm delivery (29% of the case group and
34.4% of the control group experienced a preterm
delivery at <34 weeks’ gestation).23 In our study, 16.9%
of the case group and 36% of the control group had a
preterm delivery at <34 weeks’ gestation. Their results
were in accordance with the finding of this study and
show the positive efficacy of progesterone in improv-
ing birth weight and gestational age.

Odibo et al. performed a study in 2006 and reported
that administration of 17a-hydroxyprogesterone
caproate in women with a previous history of preterm
delivery at <32 weeks and at 32–37 weeks was effective
in the prevention of preterm birth and also had cost-
savings.8 Moreover, Sanchez-Ramos et al., in a meta-
analysis, reported that the use of progestational agents

and 17a-hydroxyprogesterone caproate reduced the
incidence of preterm birth and improved birth weight.24

The study performed by Petrini et al. showed that
weekly administration of 17a-hydroxyprogesterone
caproate from 16–20 weeks’ gestation in women with a
history of preterm delivery decreases the rate of
preterm birth by up to 33%.25

Another study performed on twin pregnancies in
2007 showed that weekly administration of 250 mg 17a-
hydroxyprogesterone caproate from the second trimes-
ter of pregnancy up to 35 weeks’ gestation did not cause
a significant reduction in the rate of preterm delivery in
twin pregnancies.26 In a review article in 2006, Macken-
zie et al. reported that progestational agents initiated in
the second trimester of pregnancy may reduce the risk
of preterm delivery at <37 weeks’ gestation in women at
an increased risk of preterm birth.27

Also, some older studies have showed progestational
agents not to be effective in decreasing the incidence of
preterm delivery.28,29 In a meta-analysis, Goldstein et al.
reported no beneficial effect of progesterone treatment
on rates of stillbirth, neonatal death, miscarriage or
preterm delivery.28 Moreover, Hartikai-nen-Sorri et al.
showed that progesterone treatment was not effective
in reducing preterm deliveries in twin pregnancies.29

These contradictory results may be due to differences
in the study population, type of administration of 17a-
hydroxyprogesterone caproate, the dose of this proges-
terone, and time of administration.

Conclusion

In summary, we have showed that 17a-
hydroxyprogesterone caproate, as described in the
present study, reduces the rate of preterm delivery and

Table 1 Characteristics of the women in the case and control groups

Variables Groups
Cases (n = 50) Controls (n = 50) P-value

Age (years) 28.98 � 5.36 29.32 � 5.69 >0.05
Gravidity 3.66 3.70 0.52
Abortion in previous pregnancies (n) 0.8 1.2 0.285
Previous preterm delivery (n) 1.22 1.33 0.211
Previous gestational age (weeks) 30.67 32.76 0.099
Gestational age for this pregnancy (weeks) 36.94 35.10 0.011
Preterm delivery (%) 32 60 <0.05
Apgar score at 1 min 7.48 7.36 0.64
Apgar score at 5 min 8.02 7.98 0.81
Newborn weight (g) 2695 2399 0.02
Vaginal delivery (n) 46 43 <0.05
Low birth weight neonates (%) 52 28 <0.05
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results in an increased birth weight. Also, it is effective
in improving gestational age; however, we recommend
that further studies with a larger study volume should
be performed in order to best clarify the role of proges-
tational agents such as 17a-hydroxyprogesterone
caproate in the prevention of preterm deliveries.
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