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Abstract

Background: The risk of preterm labor is significantly higher in women with a history of preterm delivery.
Objectives: The current study aimed at investigating the effect of 17 α-hydroxyprogesterone caproate (17-OHPC) on preterm labor
prevention in pregnant women with a history of preterm labor.
Methods: In the current randomized control trial, 100 pregnant women with a history of preterm labor were divided in two groups.
The 17-OHPC 250 mg was prescribed to the case group from the week 20 of gestation weekly. Sampling was done randomly. The
gestational age at birth was measured up and compared with that of previous labor. Data were analyzed using t-test.
Results: In the current study, the mean gestational age of previous and present labor were respectively 28.5 ± 5.9 and 33.6 ± 5.2
weeks in the case group (P = 0.001). In the control group, the mean gestational age of previous and present labor were 33.3± 2.7 and
35.3 ± 2.3 weeks, respectively (P = 0.001). The difference between the previous and present gestational age in the case and control
groups were 5.1± 4.0 and 3.3± 1.4 weeks, respectively (P = 0.228). The birth weight in the case and control groups were 2.4±0.1 and
2.7±0.7 kg, respectively (P = 0.256). The 1-minute Apgar score in the case and control groups were 7.3± 2.3 and 7.8± 1.7, respectively
(P = 0.494). Also, the 5-minute Apgar score in the case and control groups were 8.6 ± 2.2 and 9.1 ± 1.4, respectively (P = 0.393). In the
current study, the number of infants requiring admission to the neonatal intensive care unit in the case and control groups were 16
(32%) and 14 (28%) respectively, although the difference was not statistically significant (P = 0.711).
Conclusions: The results of the study indicated that although gestational age at birth was higher in the case group than in the
control group, the difference was not statistically significant.
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1. Background

Preterm labor is defined as the birth before 37 weeks of
gestation, with a prevalence of 6% - 12% in the developed
countries and higher prevalence in the developing coun-
tries. Preterm labor is considered as one of the main causes
of prenatal and neonatal mortality (1-3). The chance of sur-
vival among premature neonates increases with increas-
ing gestational age at birth. In addition to the death issue,
the premature baby is also at risk for physical and mental
disorders, and there is a great problem of expenses to take
care of such babies in the intensive care units (4-6). One of
the most important risk factors is the history of preterm
delivery, which increases the risk of next preterm labor (7).
A lot of researches are performed on prevention of early on-
set of labor pain. Progesterone is thought to be involved
in maintaining the zero stage of labor. Progesterone can

increase the oxytocin breakdown and prevent increase of
oxytocin receptors in myometrium. It seems that estrogen
and progesterone act as components of a biomolecular sys-
tem that that completes zero stage of labor (8). Proges-
terone, as one of the hormones secreted by the placenta,
is essential for pregnancy. Today, support of luteal phase
in ovulation induction cycles and intrauterine insemina-
tion is mostly done by progesterone products that increase
pregnancy chance and reduce the risk of abortion (9). Pro-
gesterone can be administered intramuscularly or vagi-
nally (10). However, there is a controversy about the best
type of progesterone in various studies (11). Some suggests
a long-term progesterone as an alternative. The 17 alpha-
hydroxyprogesterone caproate (17-OHPC) is a progesterone
derivative that caproic acid has prolonged its effect (12).
This combination is suggested for the treatment of recur-
rent abortions and prevention from preterm delivery with-
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out teratogenic effects (13, 14).
Treatment with 17-OHPC reduces the risk of preterm

labor up to 30% in singleton pregnancies. Although this
treatment is not effective in twin and triplet pregnancies
(15), some studies also report similar results (16, 17). In a
study, the preterm labor rate decreased significantly using
17-OHPC (16). Similarly, in another study, the risk of preterm
labor significantly reduced in 142 pregnant women who
were at risk for preterm labor following the vaginal admin-
istration of 100 mg progesterone daily (17). The American
College of Obstetricians and Gynecologists has also sug-
gested the use of 17-OHPC to prevent preterm labor (18).
Some older studies show controversial results in evaluat-
ing the effect of 17-OHPC on preterm delivery prevention
(19).

2. Objectives

Because of the different effects of 17-OHPC on the pre-
vention of preterm labor and few studies in this regard
from Iran, the current study aimed at evaluating the effect
of 17-OHPC on the prevention of preterm labor.

3. Methods

The current randomized clinical trial was performed
on 100 pregnant women (reference 21) of gravida≥ II with
a history of preterm labor referring to the Perinatology
Clinic of Ali ibn Abitalib Hospital in Zahedan, Iran. The
present study protocol was approved by the Ethics Com-
mittee of Zahedan University of Medical Sciences; all pa-
tients were provided with adequate explanations and in-
formed consent was also obtained from them before enter-
ing the study.

The inclusion criteria of the study were: lack of
symptoms of amniotic fluid leakage, uterine contractions,
preeclampsia, vaginal bleeding, and fetal anomalies, no
history of cardiovascular disease, diabetes, and uterine ab-
normalities, and no smoking.

The study was performed by the unpredictable (acces-
sible) method. Based on the literature review (reference
of 21), 100 subjects were needed for the study. Each group
consisted of 50 subjects enrolled randomly. At first, demo-
graphic information of the patients was recorded in check-
list. All the subjects signed the informed consent form be-
fore entering the research. The 17-OHPC has no side effects
on pregnancy. Pregnant women with a history of preterm
labor referring to the Perinatology Clinic of Ali ibn Abitalib
Hospital were randomly assigned to two groups (random
allocation method). Bothe the groups were matched for
the conditions of pregnant women.

For 50 pregnant women in the case group, from the
20th week of gestation, 250 mg of 17-OHPC was injected
weekly; the muscular injections were performed up to the
end of the 36 weeks of gestation, or until delivery. For 50
patients in the control group, pregnant women were fol-
lowed up without 17-OHPC injection until the end of 36
weeks of gestation. After the completion of follow-up, the
gestational age at birth, the birth weight of infants, and
their need for NICU (the neonatal intensive care unit) ad-
mission in the two groups were compared. These compar-
isons were performed using SPSS software version 16. To ex-
press the quantitative data, the central indicators (mean,
etc.) and dispersion (standard deviation, etc.) were used.
The percentages were used to describe the qualitative vari-
ables. Tables and charts were used to provide better re-
sults. In case of normal distribution of data, independent
samples t-test was used to compare the quantitative vari-
ables between the two groups. The normal distribution of
data was measured by the Kolmogorov-Smirnov test. Chi-
square test was used to compare the qualitative variables
of the two groups. The significance level was considered
less than 0.05 in all cases.

4. Results

The mean age of the patients in the case and control
groups were 27.7 ± 4.1 and 28.1 ± 4.4 years, respectively (P
= 0.531). Gravidity in the case and control groups were 3.6
± 1.2 and 1.4 ± 2.1, respectively (P = 0.334) (Table 1).

In the current study, the mean gestational age in previ-
ous and present labors were 28.5± 5.9 and 33.6± 5.2 weeks
respectively in the case group, which was significantly dif-
ferent (P = 0.001). In the control group, the mean gesta-
tional age in previous and present labor were 33.3± 2.7 and
35.6 ± 3.2 weeks respectively, which was significantly dif-
ferent (P = 0.001). Also, the differences in gestational age
at birth in the case and control groups were 1.5 ± 4.4 and
3.3 ± 4.1 weeks respectively; although gestational age at
birth was higher in the case group receiving 17-OHPC than
in the control group, the difference was not statistically sig-
nificant (P = 0.238) (Tables 2 and 3). In the current study,
the birth weight of the newborns in the case and control
groups were 2.4 ± 0.1 and 2.7 ± 0.7 kg respectively, which
was not significantly different (P = 0.256) (Table 4).

Table 1. Comparison of the Mean Age of Subjects in the Two Groups Using t-Test

Case Report P Value

Age, y 4.1 ± 27.7 4.4 ± 28.1 0.513

Gravida 1.2 ± 3.7 1.2 ± 4.1 0.334
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Table 2. Comparison of the Gestational Age Increase Between the Two Groups, Using
Paired Samples t-Test

Gestational Age Previous
Pregnancy

Present Pregnancy P Value

Case 5.9 ± 28.5 5.2 ± 33.6 0.001

Report 2.7 ± 33.3 3.2 ± 35.6 0.001

Table 3. Comparison of Gestational Age Differences in the Recent and Previous Preg-
nancies Between the Study Groups Using t-Test

Case Control P Value

The difference in gestational age
between recent and previous
gestation

4.0 ± 5.1 4.1 ± 3.3 0.238

Table 4. Effect of 17-OHPC on Preterm Labor Prevention in Terms of Birth Weight in
the Study Groups Using t-Test

Case Control P Value

Birth weight 1.0 ± 2.4 0.7 ± 2.7 0.152

In the study, the 1-minue Apgar score was 7.23 ± 2.3 in
case group and 7.8± 1.7 in the control group. There was no
statistically significant difference between the two groups
(P = 0.494). Also, the 5-minute Apgar score was 8.6 ± 2.2
in the case group and 9.1 ± 1.4 in the control group; there
was no statistically significant difference between the two
groups (Table 5). In the current study, the number of in-
fants requiring NICU admission in the case and control
groups were 16 (32%) and 14 (28%) respectively, and the dif-
ference was not statistically significant (P = 0.711) (Table 5).

5. Discussion

In the current study, from the 20th week of gestation,
250 mg of 17-OHPC was weekly administered intramuscu-
larly to the subjects in the case group. Progesterone can
increase the oxytocin breakdown and prevent increase of
oxytocin receptors in myometrium. The results of the
study showed that the increase in gestational age at birth
in the 17-OHPC group was higher than in the control group,
but the difference was not statistically significant. In the
study by Winer et al., from France, the effect of 17-OHPC was
studied on 105 women in both the case and control groups;
the results showed that 17-OHPC could not prolong the du-
ration of pregnancy in the singleton pregnant women who
were at high risk for preterm labor (20). In the study by
Awwad et al., from Lebanon, there was no significant dif-
ference in the gestational age at birth between the two
groups, which is consistent with the results of the current
study, but the birth weight was higher in the case group;
therefore, the number of infants with low birth weight in
the case group was significantly lower than in the control

group (7.6% vs. 14.3%) (21). In the current study, contrary
to the study by Awwad et al., there was no significant dif-
ference in birth weight between the two groups. In the
study by Caritis et al., from the United States, a sample of
315 women with the history of preterm labor between 25
- 28 weeks of gestation was assessed; women with lower
17-OHPC levels were significantly at higher risk for sponta-
neous preterm labor compared to the ones with a high 17-
OHPC level. As a result, lower plasma levels of 17-OHPC were
associated with increased risk of spontaneous preterm la-
bor (22).

According to the study by Nigar et al., the prevalence of
preterm delivery was 6.9% in India; the mean gestational
age at birth in the 17-OHPC receivers and controls were 36
weeks and 33 weeks plus five days respectively; the ges-
tational age at birth was significantly higher in the case
group than in the control group, (23) which is inconsistent
with the current study results.

In a study by Timofeev et al., spontaneous preterm
labor in black and white women receiving 17-OHPC was
reviewed in the United States. Repeated spontaneous
preterm labor was less on 34 weeks of gestational age in
black women in comparison with whites. In both racial
groups, the highest risk factor of repeated preterm labor
was cervical length less than 25 mm before the 27th week
of gestation (24).

In the study by Safavi et al., on the effect of 17-OHPC on
the prevention of preterm labor, the mean gestational age
was 36 weeks in the progesterone group and 32 weeks in
the control group, and the birth weight of the newborns in
the progesterone group was higher than that of the control
group (24, 25).

In general, treatment with 17-OHPC could increase the
gestational age at birth in women with a history of preterm
labor. The study limitations were the small sample size
and the study duration; therefore, further researches are
needed in this regard.

5.1. Conclusions

The current study findings suggest that although the
increase in gestational age in the 17-OHPC group was
higher than that of the control group, the difference was
not statistically significant.
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Table 5. The Effect of 17-OHPC on Preterm Labor Prevention Based on the Need for NICU Admission in the Two Groups Using Chi-Square Test

NICU Admission
Group

Case Control Total P Value

+ 16 (32) 14 (28) 30 (30)

0.711- 34 (65) 36 (72) 70 (70)

Total 50 (100) 50 (100) 100 (100)

aValues are expressed as No. (%).
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