
Int J Reprod BioMed Vol. 14. No. 5. pp: 309-316, May 2016 Original article 

 
Vaginal progesterone on the prevention of preterm 

birth and neonatal complications in high risk women: 
A randomized placebo-controlled double-blind study 

 
Azam AzargoonP

1, 2
P M.D., Raheb GhorbaniP

3
P Ph.D., Fereshteh AslebaharP

1, 2
P M.D. 

 
1. Abnormal Uterine Bleeding 

Research Center, Semnan 
University of Medical Sciences, 
Semnan, Iran. 

2. Department of Infertility, Amir-
AL-Momenin Hospital, Semnan 
University of Medical Sciences, 
Semnan, Iran.  

3. Social Determinants of Health 
Research Center, Department of 
Community Medicine, Faculty of 
Medicine, Semnan University of 
Medical Sciences, Semnan, Iran. 
 

 
 
 
 
 
 
 
 
 
 
Corresponding Author: 
Azam Azargoon, Amir-AL-
Momenin Hospital, Madar Sq., 
Semnan, Iran. 
Email: azarmona2003@yahoo.com 
Tel: (+98) 23 33460077 
 
Received: 1 August 2015 
Accepted: 28 February 2016 

Abstract 
Background: Preterm birth is the major cause of neonatal mortality and morbidity.  
Objective: The aim of this study was to evaluate the effect of prophylactic vaginal 
progesterone on decreasing preterm birth rate and neonatal complications in a high-
risk population. 
Materials and Methods: A randomized, double-blind, placebo-controlled study 
was performed on 100 high-risk singleton pregnancies. Vaginal suppository 
progesterone (400 mg) or placebo was administered daily between 16-22 wks to 36 
wks of gestation. Progesterone (n=50) and placebo (n=50) groups were compared 
for incidence of preterm delivery and neonatal complications. 
Results: The preterm birth rate was 52%. Preterm birth rate before the 37 wks of 
gestation (68% vs. 36%: RR=1.89, 95% CI: 1.25-2.86) and also before the 34 wks of 
gestation (42% vs. 18%: RR=2.33, 95% CI: 1.19-4.58) in placebo group was 
significantly higher than progesterone group. Our study also showed that the 
administration of vaginal progesterone was associated with a significant reduction in 
the risk of birth weight ≤2500 gr, the rates of respiratory distress syndrome (RDS) 
and admission to the Neonatal Intensive Care Unit (NICU) in the progesterone 
group when compared with the placebo group. However, there was no significant 
difference between the two groups in terms of neonatal death, days of admission in 
NICU, intraventricular hemorrhage and necrotizing enterocolitis.  
Conclusion: Prophylactic vaginal progesterone reduced the rate of preterm delivery, 
the risk of a birth weight ≤2500 gr, the rates of RDS and admission to NICU in 
women who were at risk of preterm delivery. 
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Introduction 

 
reterm birth (PTB), is defined as birth 
prior to 37 wks completed gestation 
(1). PTB incidence has been 

increased over recent years. It affects 
approximately 12% of births in the United 
States and it is implicated in approximately 2/3 
of neonatal mortality (1-4). Despite 
improvements in neonatal care, PTB is the 
main cause of handicaps and long-term 
disabilities in children born without congenital 
anomalies (5). Therefore, PTBs prevention is 
the main goal of obstetric care. Despite using 
tocolytics, antibiotics and reduced activity 
there is not yet a definite method for 
prevention of PTB (6). The factors known for 
causing PTB include having a history of 
previous PTB, a short cervix, tobacco use, 

black race, low socioeconomic class, multiple 
births and extreme maternal age (7). 

The first randomized controlled trial to 
study the effect of progesterone for the 
prevention of PTB among women at increased 
risk was published by Papiernik in 1970 (8). 
Afterwards, several studies were carried out to 
determine how effective progesterone was in 
preventing PTB, some of which reported 
positive results of using 17OH- progesterone 
caproate or vaginal progesterone in reducing 
the preterm delivery likelihood (9-12). On the 
contrary, some other of these studies 
observed no evidence of progesterone 
effectiveness in preterm delivery prevention 
(13, 14).  

The American College of Obstetricians and 
Gynecologists (ACOG) in 2009 and more 
recently Dodd and his colleagues in 2013 in 
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Cochrane’s review concluded that although 
administration of progesterone for women with 
a previous history of PTB or with short cervix 
may reduce their risk of PTB, there are still 
unknown questions about the progesterone’s 
mechanism action, the optimal dose and route 
and progesterone impact on perinatal 
outcomes. Thus, they suggested performing 
further randomized controlled trials in this field 
(15, 16).  

In Iran, vaginal progesterone (400 mg) is 
normally used to support the luteal phase in 
ovulation induction and IVF cycles. Since this 
dose of progesterone has never been studied 
to prevent preterm delivery in women who run 
a high risk of it, we decided to take up this 
study.  
 

Materials and methods 
 

55TThis randomized, double-blind, placebo-
controlled study was carried out from 
November 2010 to April 2012 on 16-22 wks of 
singleton pregnancy women which referred to 
prenatal clinic of Amir-AL-Momenin Hospital. 
This study was supervised and approved by 
the Research Council and Ethical Committee 
of Semnan University of Medical Sciences. 
The patients were given sufficient information 
about the study, the way to use the medicine 
and the probable side-effects of the medicine 
and their informed consent was obtained.55T  

55TWomen at high risk of preterm delivery 
were considered to be those who met at least 
one of the following criteria. 

55T1- Women with a previous history of PTB 
(at least one PTB <37 wks). 

55T2- Women with a previous history of PTB 
and cervical length ≤28 mm and who had 
already undergone cerclage surgery. 

55T3- Women with uterine anomalies 
(including septate, unicornuate, bicornuate or 
didelphys uterus). 

55T4- Pregnancies with uterine intramural 
myoma ≥7 cm. 

55TIn women with septate uterus, their septum 
was removed, using hystroscopy, before 
pregnancy. All these women underwent 
cerclage surgery during their 14-16 wks of 
gestation. All were Iranian mothers and none 
of them used drugs or smoked.  

55TThe exclusion criteria were: clinical 
evidence indicating amniotic fluid infection, 
sensitivity to progesterone, any detection of 

anomalies in the fetus which could lead to its 
death, multiple births, polyhydramnious, intra 
uterine growth retardation, hyperthyroidism, 
gestational diabetes,  blood pressure ≥140/90 
mm Hg, heart disease, epilepsy and the use 
of anti-convulsive agents. 

55TGestational age was determined by an 
ultrasound scan done in the first trimester 
(before the 12 wks of gestation). The length of 
the cervix was measured by a sonograghist, 
using a vaginal ultrasound (Honda, Japan, 
probe 6.5 MHz) during the 14-18 wks of 
gestation. The patients whose length of cervix 
was ≤28 mm underwent a cerclage surgery, 
otherwise they just took progesterone or 
placebo. 

55T106 women at risk of PTB were eligible to 
enter the study. Three of the participants were 
excluded from the study before the 
randomization (two cases of early abortions 
and one case of an intra-uterine fetal death in 
the 14 wks of gestation). The 103 remaining 
women were randomly divided into two groups 
of receiving progesterone treatment (group A) 
and placebo (group B) according to 
computerized list of randomized numbers. 
Vaginal suppository progesterone or placebo 
vaginal suppositories (400 mg) in identical 
packs were prepared by manufacturer 
(Aboryhan, pharmacy Tehran, Iran). 51 
patients received progesterone and the 
remaining 52 patients received placebo 
vaginal suppository one capsule every night 
between 16-22 wks of gestation till 36 wks of 
gestation. Placebo was similar to suppository 
progesterone in shape and thickness.  

55TThe patients (including, 1 P

st
P group: those 

with a previous history of PTB, 2P

nd
P group: 

those with a history of PTB and a short cervix, 
3P

rd
P group: those with uterine anomalies and 

the 4P

th
P group: those with uterine myomas) 

came to see the staff in charge at the clinic 
and in each group the patients received the 
drug administered to group A or B in order of 
their clinic appearance. Neither the staff nor 
the patient knew which drug was 
administered. The two groups were matched 
in terms of background factors such as age 
and risk factor of having previous PTB. 

55TThe uterine contractions of patients were 
checked by resident in prenatal clinic every 4 
wks for the first 28 wks and then every 2 wks 
till 36 wks which were recorded in patient’s 
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file. Preterm labor was defined as 5-6 regular 
contractions in 30 min associated with cervical 
changes, represented by a dilatation of more 
than 2 cm or the presence of progressive 
dilatation or effacement of cervix. In the case 
of such symptoms the patients were 
administered intravenous magnesium sulfate 
(the primary dose was 4 gr and then 2 gr/hr) 
for 12 hr. 

55TAll patients received two doses of 12 mg 
betamethasone intramuscularly within an 
interval of 24 hr, in the 28 wks of gestation 
and earlier if they developed preterm labor. 
The women who had received magnesium 
sulfate entered the study again when they 
were finished with it unless they had already 
given birth. PTB is defined as the baby being 
born alive before 37 wks when gestation is 
completed The primary outcome was PTB 
before the 37 wks of gestation and the 
secondary outcomes included PTB before the 
34 wks of gestation, birth weight of less than 
2500 gm and 1500 gm, neonatal death, rate of 
admission to the neonatal intensive care unit 
(NICU), the number of days of admission to 
NICU, respiratory distress syndrome(RDS), 
intracranial hemorrhage and necrotizing 
enterocolitis.  
 
Statistical analysis 

55TRegarding the results of a pilot study, with 
α=0.05 and β=0.2, the required sample size 
for each group obtained was about 48, based 
on the compare mean  or proportion  formula 
in two independent populations. 

55TAll data were entered into the SPSS 
software (Version 16.0, © SPSS Inc.). Results 
were reported as mean±SD for quantitative 
variables and percentages for categorical 
variables. Statistical analysis were performed 
using Student's t-test (or Mann Whitney U 
test) and the χP

2 
Ptest (or Fisher's exact test). 

Also Relative Risk (RR) and its 95% 
Confidence Interval (CI) were calculated. 
p˂0.05 were considered statistically 
significant. We used Kolmogorov-Smirnov test 
for evaluation of normality. 
 

Results 
 

55T103 patients at risk of preterm delivery 
entered the study, 51 of whom were randomly 
put in progesterone group (group A) and 52 of 

them were placed in placebo group (group B). 
Later, 3 patients were withdrawn from study, 2 
of them because of severe preeclamsia (one 
in each group) and one patient (from the 
placebo group) because of intra uterine 
growth retardation. Eventually the study was 
conducted on 100 patients (50 patients in 
each group) (Figure 1). 

55TThe people in both groups were compared 
in terms of age, the factors causing PTB and 
the length of cervix. No significant difference 
was observed between two groups (Table I). 
PTB rate was 52% in this study. PTB rate 
before the 37 wks of gestation (68% vs. 36%: 
RR=1.89, 95% CI: 1.25-2.86) and also before 
the 34 wks of gestation (42% vs. 18%: 
RR=2.33, 95% CI: 1.19-4.58) in placebo group 
was significantly higher than progesterone 
group. 

55TThe mean gestational age at birth was 
36.5±3.8 wks for progesteroneand 33.6±4.5 
wks for placebo group (p=0.001). The average 
birth weight was 2727±844 gm in 
progesterone and 2041±873 gm in placebo 
group (p=0.001). When the groups were 
studied separately, PTB rate before the 37wks 
(35.7% vs. 76%, RR=2.13, 95% CI: 1.24-3.66) 
and 34 wks of gestation (17.9% vs. 44%, 
RR=2.46, 95% CI: 1.02-6.12) was significantly 
lower for women with previous history of PTB 
in progesterone group than placebo group. 
However, with regard to women with short 
cervix and uterine anomalies, there were no 
significant differences between two groups in 
terms of PTB rate before the 37 and 34 wks of 
gestation (Table II). 

55TDue to small number of women with uterine 
leiomyoma, we could not evaluate 
progesterone effect in this subgroup. About 
neonatal outcomes, there was a significant 
reduction in the risk of birth weight of less than 
2500 gm or 1500 gm, the rates of RDS and 
admission to NICU in progesterone compared 
with placebo group. However, there was no 
significant difference between two groups in 
terms of neonatal death, days of admission to 
NICU, intraventricular hemorrhage and 
necrotizing enterocolitis (Table III). 
Administration of vaginal progesterone did not 
have any serious side-effects except for more 
vaginal discharges than usual, and in some 
cases vaginal irritation. 
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Table I. The baseline characteristics of patients 

Variables Study group p-value Progesterone Placebo 
Risk factors    

 

Age* 25.4 ± 4.8 24.6 ± 4.9 0.291 
Previous preterm birth (PPTB)** 28 (56 %) 25 (50 %) 

0.857 PPTB and short cervix** 12 (24 %) 15 (30 %) 
Uterine anomalies** 7 (14 %) 8 (16 %) 
Uterine mommas** 3 (6 %) 2 (4 %) 
History of one PPTB** 43 (86 %) 44 (88 %) 0.766 
History of two or more PPTB** 5 (10 %) 4 (8 %) 0.728 

Cervical length (mm)*    

 

All patients 31.2 ± 6.5 30.4 ± 6.3 0.545 
In women with PPTB 34.5 ± 2.4 34.2 ± 2.8 0.643 
In women with short cervix 21.2 ± 5 22.2 ± 4.5 0.606 
In women with uterine anomalies 32.7 ± 2.6 32.6 ± 2.4 0.946 

* Data are presented as mean±SD.   ** Data are presented as n (%). 
Student’s t- test for age and cervical length; χ2 test for the other variables (n=50). 
 
 
Table II. Outcomes of pregnancy according to treatment assignment 

Outcomes Study Group RR* ( 95 % CI ) p-value Progesterone Placebo 
All patients 
 Delivery ˂37 wks of gestation 18 (36 %) 34 (68 %) 1.89 (1.25–2.86) 0.001 a 
 Delivery ˂34 wks of gestation 9 (18 %) 21 (42 %) 2.33 (1.19–4.58) 0.009 a 
Women with PPTB 
 Delivery ˂37 wks of gestation 10 (35.7 %) 19 (76 %) 2.13 (1.24–3.66) 0.003 a 
 Delivery ˂34 wks of gestation 5 (17.9 %) 11 (44 %) 2.46 (1.02–6.12) 0.040 a 
Women with PPTB & short cervix 
 Delivery ˂37 wks of gestation 2 (16.7 %) 7 (46.7 %) 2.80(0.71–11.09) 0.107 a 
 Delivery ˂ 34 wks of gestation - 4 (26.7 %) - 0.078 b 
Women with uterine anomalies 
 Delivery ˂37 wks of gestation 6 (85.7 %) 7 (87.5 %) 1.02(0.68-1.52) 1.00 b 
 Delivery ˂34 wks of gestation 4 (57.1 %) 5 (62.5 %) 1.25(0.56-2.77) 1.00 b 

Data are presented as n (%).  a χ2 test    b with the use of Fisher exact test. 
RR: Relative Risk   CI: Confidence Interval  PPTB: Previous preterm birth 
 
 
Table III. Fetal and neonatal outcomes according to maternal treatment groups 

Neonatal outcomes Study Group RR ( 95 % CI ) * p-value Progesterone Placebo 
Gestational age at birth (wks)* 36.5±3.8 33.6±4.5 - 0.001 
Fetal weigh ˂2500 gm** 20 (40 %) 33 (66 %) 1.65(1.11–2.45) 0.009 
Fetal weigh t˂1500gm** 5(10%) 18(36%) 3.6(1.45-8.94) 0.002 
Mean neonatal weight (gm )* 2727 ± 844 2041±873 - 0.001 
Neonatal mortality** 2 (4 %) 21 (42 %) 4.0 (0.89-17.91) 0.056 
Fetal Respiratory distress syndrome** 10 (20 %) 21 (42 %) 2.1 (1.10–3.99) 0.017 
Admission in NICU** 13 (26 %) 27 (54 %) 2.08(1.22–3.54) 0.004 
Hospitalization in NICU (day)* 11.6±5.8 10.4±6.1 - 0.53 
Intra ventricular hemorrhage** 5 (10 %) 10 (20 %) 2.0 (0.74–5.43) 0.161 
Necrotizing enterocolitis** 4 (8 %) 9 (18 %) 2.25 (0.74–6.83) 0.137 

* Data are presented as mean±SD.   ** Data are presented as n (%). 
RR: Relative Risk   CI: Confidence Interval  
P-values were determined using Student’s t-test for comparison of continues variable, and χ2 for comparison of categorical variables, P-value< 0.05 
was considered significant. (n=50) 
 
 

 
Figure 1. Flow diagram of the study. 

Enrollment 

Discontinued intervention (severe preeclampsia) 
(n= 1) 

Follow-Up 

Allocated to intervention (n= 51) Allocated to intervention (n= 52) Allocation 

Assessed for eligibility (n= 106) 
 Excluded (n= 3) 

 Two abortions, a case of IUFD (n= 3) 

Discontinued intervention (a case of severe 
preeclampsia and a case of IUGR) (n= 2) 

Randomized (n= 103) 
 

Analysis 
Analysed (n= 50) Analysed (n= 50) 
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Discussion 
 

The findings of this study showed that the 
administration of vaginal suppository 
progesterone (400 mg, daily) beginning at 16-
22 wks of gestation and continued to 36 wks 
of gestation can significantly reduce the PTB 
rate before 37 and 34 wks of gestation among 
women at high risk of PTB. In addition, the 
rates of birth weight less than 2500 gm and 
1500 gm, RDS and admission to NICU were 
correspondingly decreased among the infants 
of women assigned to this treatment.  

PTB rate was 52% in this study, whereas it 
varied from 21.1% to 52% in other studies (10, 
12, 14, 17-20). The reason for this variation is 
the population under study in different studies. 
In our study, PTB rate was relatively high 
basically because 80% of participants had a 
previous history of PTB and they also carried 
other risk factors such as uterine anomalies or 
a short cervix.  

The mechanism of progesterone’s action in 
second and third trimester to prevent preterm 
delivery is not clear yet. Its effects on 
myometrium include: relaxation of smooth 
muscles, inhibiting the action of oxytocin and 
gap junction formation (21, 22). It also inhibits 
the synthesis of stimulatory prostaglandins 
and the expression of contraction-associated 
protein genes in myometrium (23).  

In some mammals, a systemic drop in 
progesterone and a rise in circulating estrogen 
heralds the onset of parturition (24). Although, 
this event does not occur in humans, there is 
evidence that local changes in progesterone 
level or progesterone to estrogen ratio in 
placenta, decidua and fetal membranes, might 
be responsible for initiation of labor (25). This 
might be true since the administration of 
progesterone antagonists such as 
mifepristone to women at term increases labor 
pain (26). Recently the important effects of 
progesterone on cervix have been pointed 
out, therefore it can have a role in prevention 
rather than PTB treatment. It is suggested that 
the decrease in local progesterone 
responsiveness, named functional withdrawal, 
precede cervical remodeling (softening, 
ripening and dilating). Probably one 
mechanism in this process is reduced 
expression of progesterone-responsive genes 
(27). 

A number of studies have been carried out 
to determine the effect of vaginal or 

intramuscular progesterone on PTB 
prevention. In 2003, Meis and his colleagues 
conducted a clinical, randomized, double blind 
study on 463 patients with a previous history 
of PTB. They discovered that weekly 
injections of 250 mg 17-OH-progestrone 
caproate beginning at 16-20 wks of gestation 
and continued to 34 wks of gestation 
significantly reduced preterm delivery(PD) 
before 37, 35 and 34 wks of gestation. They 
also demonstrated that treatment with 
progesterone decreased rate of birth weight of 
≤2500 gr, intraventricular hemorrhage, 
necrotizing enterocolitis and need for 
supplemental oxygen (10). 

In another randomized clinical study, Da 
Fonseca et al showed that the administration 
of 100 mg vaginal progesterone to women 
with a PD history, cerclage, and uterine 
anomalies caused a reduction in preterm 
delivery rate before 34 wks of gestation and 
uterine contractions compared with placebo 
group (12). On the other hand, in 2007 
O’Brien and his colleagues observed that the 
administration of vaginal progesterone gel (90 
mg) compared to placebo did not reduce the 
rate of early PD (≤32 wks) or the frequency of 
neonatal morbidity and mortality in women 
with a spontaneous PB history (14). In another 
clinical trial in 2007 Borna et al reported on 
the use of vaginal progesterone (400 mg) for 
arrested preterm labor. In their study the 
mean latent time until delivery was 
significantly longer in progesterone group (12 
days). They also observed that the risk of 
LBW and RDS were decreased among the 
infants of women assigned to this therapy 
compared to group which had not received 
any drug (28). 

Ultimately in 2009 ACOG announced that 
progesterone may be effective in prevention of 
recurrent PD in women with a history of 
spontaneous PLB and recommended its use 
in such cases, however they expressed 
uncertainties as to its mechanism of action, its 
ideal form, rout of administration, its optimal 
dose and also its effect on neonatal 
outcomes, which needs for more research 
(15). 

After this recommendation, several studies 
were conducted. In 2011, Cetingoz et al 
administered vaginal progesterone (100 mg) 
to women at risk of preterm delivery including: 
women with a PTB history, twin gestations 
and women with uterine anomalies. They 
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observed that although PTB and delivery 
before 34 wks of gestation decreased 
significantly for women with a history of PTB 
compared to placebo group, there was no 
change in this rate for women with twin 
pregnancies. The rate was not measurable for 
women with uterine anomalies due to the low 
number of the candidates (20). Recently Dodd 
et al in 2013 in Cochrane’s review concluded 
that although administration of progesterone is 
associated with benefits in women considered 
to be at increased risk of preterm birth due to 
either a prior preterm birth or a short cervix, 
there is limited information available relating to 
longer-term infant and childhood outcomes. 
So they recommended further trials in this 
field as mentioned by the ACOG before (16).  

In our study, in progesterone group PTB 
rate was lower than placebo group for women 
with a previous PTB history, however, in our 
two subgroups including: 1- women with a 
previous history of PTB and short cervix and 
2- women with uterine anomalies 
progesterone could not reduce the rates of 
PTB before 37 wks and 34 wks gestation. (Of 
course the number of patients with uterine 
anomalies was relatively low too, however it 
was higher in our study than in Cetingoz’s). In 
da Fonseca’s study, there also were very few 
patients with uterine anomalies and thus they 
were not studied separately (12). Perhaps 
there is another mechanism operating which 
causes PTB in women with uterine anomalies 
and can not be prevented by progesterone 
administration. Regarding the neonatal 
complications, in Cetingoz’s study the length 
of hospitalization in NICU was significantly 
shorter in progesterone than placebo group; 
however there was no difference in neonatal 
mortality rate (20).  

In this study, we observed no additional 
benefit with administration of progesterone for 
prevention of PTB in women who had prior 
spontaneous PTB and get ultrasound-
indicated cerclage for CL <28 mm. It has been 
shown that a short cervix is a strong predictor 
of PTB. Definition of short cervix has varied in 
different studies and cervical length is open to 
discussion, however, in most studies it is 
defined as being shorter than 25 mm in 20-24 
wks of gestation. It is true that the PTB risk 
increases as the cervical length decreases. 
But this risk also varies depending on 
gestational age which it was measured, 
number of fetuses, patient symptoms, and 

prior history of PTB (29). Berghella et al in a 
meta-analysis of 5 controlled randomized 
clinical trials observed that, cerclage resulted 
in a reduction in the rate of PTB, neonatal 
complications and neonatal deaths in women 
with a previous history of PTB, singleton 
pregnancy and cervical length shorter than 25 
mm (30).  

In a number of studies vaginal or 17-OH 
progesterone caproate has been used for 
patients with a short cervix to reduce the PD 
rate. Defranco et al observed that, with 
progesterone gel (90 mg), there was 
significant reduction in PTB rate at ≤32 wks of 
gestation and neonatal complications 
(admission to NICU and the length of stay in 
NICU) in patients with a cervical length <28 
mm compared with placebo group (19).  

In a multicenter, randomized, double-blind, 
placebo-controlled trial in 2011, Hassen and 
colleagues demonstrated that the 
administration of progesterone gel (90 mg) to 
women with singleton pregnancy and a short 
cervix (10-20 mm), starting from 20-23 + 6 
wks until 36+6 wks of gestation was 
associated with a substantial reduction in PTB 
rate before 35, 33 and 28 wks of gestation, 
and a significant decrease in RDS rates and 
the neonatal birth weight <1500 gm (31). 

In 2012, Grobman et al did not observe any 
difference in preterm delivery rate in 
nulliparous women with a cervical length ≤30 
mm after the administration of 17-OHP 
(weekly intramuscular injections of 250 mg) 
compared with placebo (18). Bergella et al 
showed that the injection of 17-OHP (250 mg 
IM weekly) starting from 16 to 22+6/7 wks until 
36 wks of gestation, had no additional benefit 
for preventing of PB in women who had prior 
spontaneous PB and ultrasound-indicated 
cerclage for CL <25 mm. But in women who 
did not have cerclage, 17P reduced previable 
birth and perinatal mortality (32). More 
recently Alfirevic et al in a study on patients 
with singleton pregnancy, previous 
spontaneous PTB and a cervical length ≤ 25 
mm, observed that vaginal suppository 
progesterone (200 mg), pessary and cerclage 
are all equally effective in reducing the PTB 
rate, perinatal losses and neonatal morbidity 
(33).  

No randomized controlled trial has been 
done to compare vaginal progesterone and 
cervical cerclage directly for PB prevention in 
women with  sonographic short cervix in the 
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mid trimester, singleton, gestation, and 
previous spontaneous PB. However, recently 
an indirect meta-analysis by Conde-Agudelo 
et al showed that either vaginal progesterone 
(90 mg gel, 200 mg capsule or 100 mg 
suppository, daily) or cerclage are equally 
effective in PB prevention in these group of 
women (34).  

Our limitation in this study was the low 
number of patients especially women with 
previous spontaneous PB and short cervix, 
uterine anomalies and uterine myoma. Thus 
we recommend that another study needs to 
be conducted with a larger sample size on 
these subgroups. 
 

Conclusion 
 

The findings of this study showed that the 
administration of vaginal suppository 
progesterone (400 mg, daily) beginning at 16-
22 wks of gestation and continued to 36 wks 
of gestation can significantly reduce the rate 
of PTB before 37 and 34 wks of gestation 
among women with previous spontaneous 
PTB. In addition, the rates of birth weight of 
≤2500 gm and ≤1500 gm, RDS and admission 
to NICU were significantly decreased among 
infants of women assigned to this treatment 
compared to placebo. But, we observed no 
additional benefit of vaginal progesterone for 
prevention of PTB in women who had prior 
spontaneous PTB and had received 
ultrasound-indicated cerclage for CL <28 mm 
and women with uterine anomalies. 
 

Acknowledgments 
 

We would like to thank the Deputy of 
Research of Semnan University of Medical 
Sciences for their financial support and 
Aboryhan factory for preparing the vaginal 
progesterone and placebo.  
 

Conflict of interest 
 

There is no conflict of interest in this 
study.  
 

References 
 
1. Cunningham FG, Leveno KJ, Bloom SL, Hauth JC, 

Rouse DJ, Spong CY, editors. Williams Obstetrics. 
24th Ed. New York: McGraw-Hill Medical; 2014. 

2. Mathews J, McDonald MF. Infant mortality statistics 
from the 2008 period linked birth infant death data 
sct. Natl Vital Stat Rep 2012; 80: 1-49. 

3. Hamilton BE, Martin JA, Ventura SJ. Births: 
preliminary data for 2010. Natl Vital Stat Rep 2011; 
60: 1-26  

4. Martison DR, Damus K, Fiore E, Petrini J, Alter C. 
Preterm delivery: a public health perspective . 
Paediatr Perinat Epidemiol 2001; 15 (Suppl.): 7-16. 

5. Gluckman PD, Hanson MA. Living with the past: 
evolution, development and patterns of disease. 
Science 2004; 305: 1733-1736. 

6. Creasy RK. Preterm birth prevention: where are we? 
Am J Obstet Gynecol 1993; 168: 1223-1230. 

7. American College of Obstetricians and Gynecologist 
(ACOG). Assessment of risk factors for preterm birth 
(ACOG Practice Bulletin NO. 31). Obstet Gynecol 
2001; 98: 709-716. 

8. Papiernik E. [Double blind study of an agent to 
prevent pre-term delivery among women at 
increased risk]. In: Edition Schering; Serie4, fiche3: 
1970: 65-68 (In French) 

9. Keirse MJNC. Progestron administration in 
pregnancy may prevent preterm delivery. BR J 
Obstet Gynecol 1990; 97: 149-154. 

10. Meis PJ, Klebanoff M, Thom E, Dombrowski MP, 
Sibai B, Moawad AH, et al. Prevention of recurrent 
preterm delivery by 17 alpha-hydroxyl progestron 
caproate. N Engl J Med 2003; 348: 2379-2385. 

11. Mackenzie R, Walker M, Armson A, Hannah ME. 
Progestrone for the prevention of preterm birth 
among women at increased risk: A systematic review 
and meta-analysis of randomized controlled trials. 
Am J Obstet Gynecol 2006; 194: 1234-1242. 

12. da Fonsceca EB, Bittar RE, Carvalho MH, Zugaib M. 
Prophylactic administration of progestron by vaginal 
suppository to reduce the incidence of spontaneous 
preterm birth in women at increased risk: A 
randomized placebo-controlled double-blind study. 
Am J Obstet Gynecol 2003; 188: 419-424. 

13. Rouse DJ, Caitis SN, Peaceman AM, Sciscione A, 
Thom EA, Spong CY, et al. A trial of 17 alpha-
hydroxyl progestron caproate to prevent prematurity 
in twins. N Engl Med 2007; 357: 454-461. 

14. O’Brien JM, Adair CD, Lewis DF, Hall DR, Defranco 
EA, Fusey S, et al. progestron vaginal gel for the 
reduction of recurrent preterm birth : Primary results 
from a randomized, double blind, placebo-controlled 
trial. Ultrasound Obstet Gynecol 2007; 30: 687-696. 

15. Tita AT, Rouse DJ. Progesterone for preterm birth 
prevention: An evolving intervention. Am J Obstet 
Gynecol 2009; 200: 219-224  

16. Dodd JM, Jones L, Flenady V, Cincotta R, Crowther 
CA. Prenatal administration of progesterone for 
preventing preterm birth in women considered to be 
at risk of preterm birth. Cochrane Database Syst Rev 
2013; 7: CD004947.  

17. Berghella V, Figueroa D, Szychowski JM, Owent J, 
Hankins GD, Lams JD, et al. 17-alpha-hydroxyl 
progesterone caproate for the prevention of preterm 
birth in women with prior preterm birth and a short 
cervical length. Am J Obstet Gynecol 2010; 202: 
351-356. 

18. Grobman WA, ThomE, Spong CY, Lams JD, Soade 
GR, Mercer BM, et al. 17 alpha-hydroxyl 
progesterone caproate to prevent prematurity in 



Azargoon et al 

316                                         International Journal of Reproductive BioMedicine Vol. 14. No. 5. pp: 309-316, May 2016 

nulliparas with cervical length less than 30 mm. Am J 
Obstet Gynecol 2012; 207: 390-398. 

19. De Franco EA, O’Brien JM, Adair CD, Lewis DF,     
Hall DR, Fusey S, et al. Vaginal progesterone           
is associated with a decrease in risk for early       
preterm birth and improved neonatal outcome in 
women with a short cervix: A secondary analysis 
from a randomized , double blind , placebo- 
controlled trial. Ultrasound Obstet Gynecol 2007; 30: 
697-705. 

20. Cetingoz E, Cam C, Sakalli M, Karateke A, Celik C, 
Sancak A. Progesterone effects on preterm birth in 
high risk pregnancies: A randomized placebo-
controlled trial. Arch Gynecol Obstet 2011; 283: 423-
429. 

21. Sfakianaki AK, Norwitz ER. Mechanisms of 
progesterone action in inhibiting prematurity. J 
Matern Fetal Neonatal Med 2006; 19: 763-772. 

22. Garfield RE, Kannan MS, Daniel EE. Gap junction 
formation in myometrium: control by estrogens, 
progesterone, and prostaglandins. Am J Physiol 
1980; 238: C81-C89. 

23. Sfakianaki AK, Norwitz ER. Mechanisms of 
progesterone action in inhibiting prematurity. J 
Matern Fetal Neonatal Med 2006; 19: 763-772. 

24. Challis JRG. Sharp increases in free circulating 
oestrogens immediately before parturition in sheep. 
Nature 1971; 229: 208. 

25. Mitchell B, Cruickshank B, McLean D, Challis J. 
Local modulation of progesterone production in 
human fetal membranes. J Clin Endocrinol Metab 
1982; 55: 1237-1239. 

26. Frydman R, LeLaidier C, Baton-Saint-Mleux C, 
Fernandez H, Vial M, Bourget P. Labor induction in 
women at term with mifepristone(RU 486): a double-
blind, randomized, placebo-controlled study. Obstet 
Gynecol 1992; 80: 972-975 

27. Yellon SM, Burns AE, See JL, Lechuga TJ, Kirby 
MA. Progesterone withdrawal promotes remodeling 
processes in the nonpregnant mouse cervix. Biol 
Reprod 2009; 81: 16-85. 

28. Borna S, Sahabi N. Progesterone for maintenance 
tocolytic therapy after threatened preterm labor: A 
randomized controlled trial. Aust NZ J Obstet 
Gynecol 2008; 48: 58-63. 

29. Khandelwal M. Vaginal progesterone in risk 
reduction of preterm birth in women with short cervix 
in the midtrimester of pregnancy. Int J Womens 
Health 2012; 4: 481-490. 

30. Berghella V, Rafael TJ, Szychowski JM, Rust OA, 
Owen J. Cerclage for Short Cervix on 
Ultrasonography in Women With Singleton 
Gestations and Previous reterm Birth: A Meta-
Analysis. Obstet Gynecol 2011; 117: 663-671. 

31. Hassan SS, Remero R, Vidyadhan D, Fusey S, 
Baxter JK, Khandelwal M, et al. Vaginal 
progesterone reduces the rate of preterm birth in 
women with a sonographic short cervix: A 
multicenter, randomized, double-blind, placebo-
controlled trial. Ultrasound Obstet Gynecol 2011; 38: 
18-31. 

32. Berghella V, Figueroa D, Szychowski JM, Owen J, 
Hankins GD, Iams JD, et al. 17-alpha-
hydroxyprogesterone caproate for the prevention of 
preterm birth in women with prior preterm birth and a 
short cervical length. Am J Obstet Gynecol 2010; 
202: 351.  

33. Alfirevic Z, Owen J, Carreras Moratonas E, Sharp 
An, Szychowski JM, Goya M. Vaginal progesterone , 
cerclage or cervical pessary for preventing preterm 
birth in asymptomatic singleton pregnant women with 
a history of preterm birth and a sonographic short 
cervix. Ultrasound Obstet Gynecol 2013; 41: 146-
151. 

34. Conde-Agudelo A, Romero R, Nicolaides K, 
Chaiworapongsa T, Brien JM, Cetingoz E, et al. 
Vaginal progesterone VS cervical cerclage for the 
prevention of preterm birth in women with a 
sonographic short cervix, previous preterm birth and 
singleton gestation: A systematic review and indirect 
comparison meta-analysis. Am J Obstet Gynecol 
2013; 208: 42. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Khandelwal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23071418
http://www.ncbi.nlm.nih.gov/pubmed/23071418
http://www.ncbi.nlm.nih.gov/pubmed/23071418
http://journals.lww.com/greenjournal/toc/2011/03000
http://www.ncbi.nlm.nih.gov/pubmed?term=Berghella%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20350641
http://www.ncbi.nlm.nih.gov/pubmed?term=Figueroa%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20350641
http://www.ncbi.nlm.nih.gov/pubmed?term=Szychowski%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=20350641
http://www.ncbi.nlm.nih.gov/pubmed?term=Owen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20350641
http://www.ncbi.nlm.nih.gov/pubmed?term=Hankins%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=20350641
http://www.ncbi.nlm.nih.gov/pubmed?term=Iams%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=20350641
http://www.ncbi.nlm.nih.gov/pubmed/?term=17-%09Berghella+V+%2C+Figueroa+D+%2C+Szychowski+JM+%2C+Owent+J+%2C+Hankins+GD+%2C+Lams+JD+%26+et.al+.+++++++++++++++++++++17+%E2%80%93+alpha+%E2%80%93+hydroxyl+progesterone+caproate+for+the+prevention+of+preterm+birth+in+women+with+prior+preterm+birth+and+a+short+cervical+length+.+Am+.J+.+Obstet+.Gynecol+.+2010+%3B+202+%28+4+%29+%3A+351+%E2%80%93+6

	Enrollment
	Follow-Up
	Allocation
	Analysis

