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Abstract 

Background: Women with preterm labor put in an arrest phase by tocolytic therapy, are at 

increased risk of recurrent preterm labor. The aim of this study is to evaluate vaginal progesterone 

suppositories as compared to intramuscular type in order to prevent preterm labor in women with 

episodes of threatened preterm labor. 

Methods: This prospective longitudinal study was conducted on 108 pregnant women who were 

presented with symptoms of threatened preterm labor and went on tocolytic therapy in order to 

prevent uterine activity. Their gestational age (GA) ranged between 24-34 complete weeks and 

mothers were at risk of preterm delivery. After acute phase control and delivery supression, 400mg 

of prophylactic vaginal suppository was prescribed each day in the first intervention group and 250 

mg of intra-muscular 17-alpha hydroxyprogesterone caproate was injected once a week in the 

second intervention group. Treatment continued in both groups up to 36 weeks of gestational age or 

until delivery. 

Results: The prevalence of preterm delivery was significantly higher in patients receiving intra-

muscular progesterone (55.6% vs. 37%) (P = 0.05). Moreover, the birth weight in the intramuscular 

progesterone group was significantly lower than the other group (2685.18 g vs. 2999.25 g) (P = 

0/02). First and fifth minute Apgar score were also significantly lower in this group than the vaginal 

progesterone suppository group (P<0.05).). There was no statistical significance observed comparing 

the latent phase duration in the two groups. (46.9 days vs. 41.44 days) (P= 0.16). 

Conclusion: The results of this study suggest that vaginal progesterone suppository decreases the 

rate of preterm delivery while it also improves the newborn outcome at a higher rate compared to 

intra-muscular 17-alpha-hydroxyprogesterone caproate. developed in the left eye. Two patients 

had no family history suspicious for keratoconus. 
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Introduction 

Preterm delivery happens when the fetus is delivered 

before 37 complete weeks of gestation (259 days) from the 

LMP (GA). The preterm delivery rates have increased in 

many countries (range from 3.8% to 17.5% of live births) (1) 

and it has been a major health problem worldwide. Different 

risk factors have been introduced to cause preterm delivery 

like low socioeconomic and educational status, maternal short 

stature, young or old maternal age (<20 years or >35 years 

respectively), and maternal diseases like preeclampsia, 

eclampsia and gestational diabetes (2-4).  

In women with preterm labor symptoms and intact 

amniotic membranes, the treatment is to prevent delivery 

before 34 weeks of GA. (5). If the process of preterm labor 

can be suppressed, the patients are at high risk of therapy 

failure. Tocolytic therapy may reduce the chance of delivery 

in some cases (6). Several drugs have been introduced for this 

purpose through multiple clinical trials, including beta 

adrenergic agonist drugs, magnesium sulfate, NSAIDs, and 

calcium channel blockers (7). In other words, these drugs 

increase the latent phase duration after controlled threatened 

preterm labor (8).  

 An initial systematic review demonstrated that 

progesterone administration may prevent preterm birth and 

increase latent phase (9). Recently, different studies 

demonstrated the benefits of vaginal progesterone 

administration instead of intramuscular type to prevent 

preterm birth and increase latent phase duration through 

promoting anti-inflammatory (by inhibiting nitric oxide, 

prostaglandin, and cytokine production) and pro-relaxant 

pathways in the uterus and consequent reduction in uterine 

contractility (10-13). While describing different metabolic 

pathways for vaginal progesterone (avoiding first pass 

metabolism), some authors suggest that using vaginal 

progesterone does not reduce the risk of preterm delivery or 

increase latent phase (14), while some other studies have 

suggested vaginal progesterone effectiveness on preterm 

delivery reduction and increase in latent phase duration (15). 

The dichotomy has led to considerable debate and differences 

in clinical practice recommendations (16-19). As to best of our 

knowledge, due studies have been conducted regarding this 

issue and their results have arose much dichotomy. Therefore, 

this study was designed to evaluate the effect of vaginal 

progesterone suppositories, as compared to intramuscular 

type, on the duration of latent phase after controlled threatened 

preterm labor. 

 

Methods  

Study design and target group 

This prospective longitudinal study was conducted in 

Obstetrics and Gynecology department of Afzalipour 

Hospital, Kerman, Iran from February 2016 to October 2017. 

All the pregnant women in this study had a gestational age 

(GA) between 24-34 complete weeks and at risk of preterm 

delivery. The inclusion criteria were as follows: pregnant 

woman with GA ranged between 24-34 complete weeks 

(based on their last menstrual period - LMP) who were at risk 

of preterm delivery, singleton fetus, their labor pain was due to 

regular contractions along with cervical changes, subjects had 

to be between 18 to 35 years old, could recall their exact date 

of the LMP, have regular menstrual cycles, their body mass 

index (BMI) had to be between 18 to 30 kg/m2, and willing to 

participate in the study. Exclusion criteria were: having 

multiple pregnancies, existence of cerclage, premature rupture 

of membranes, cervical dilatation more than 4 centimeters, 

fetal distress or death, intrauterine growth restriction (IUGR), 

and previous consumption of tocolytics in recent pregnancies. 

We also excluded patients with incomplete data. 
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Participants 

During one year, 118 pregnant women at risk of preterm 

labor (who had been diagnosed by an obstetrician) were 

studied; a total of 10 cases were excluded (5 of them based on 

inclusion and exclusion criterion & the other 5 during the 

study).Vaginal progesterone suppositories was administrated 

for 54 patients (as the first intervention group) while 54 

patients received intramuscular progesterone (as second 

intervention group). The study received ethics approval from 

the Ethics Committee of Kerman University of Medical 

Sciences (IR.KMU.REC.1396.1293), and all participants 

signed an informed consent. 

Before the trial, the methods of intervention were fully 

explained to the parents. A standard history questionnaire 

including the time of arrival to the clinic, gravidity, gestational 

age based on LMP, labor pain onset time & the medical 

history of the patients were recorded. Clinical findings of the 

patients including the number & duration of uterine 

contractions and the amount of dilatation were examined by 

tachometer and vaginal exam respectively at the time of 

arrival. 

In order to control the acute phase of preterm delivery, 

500cc of isotonic saline was administrated along with 4g of 

IM magnesium sulfate as loading dose, continued by a rate of 

125 cc/h of isotonic saline and 2-3g/h of IM magnesium 

sulfate for up to 24 hours as maintenance dose. 24 mg of 

betamethasone was prescribed (1 dose daily for 2 days in an 

attempt to stimulate fetal lung maturation. Suppressed delivery 

was considered as a 12-hour contraction-free period following 

discontinuation of intravenous therapy. After acute phase 

control and preterm delivery suppression patients were 

monitored for up to 48 hours. 

Mothers were randomized into two intervention groups 

(vaginal suppository progesterone group and injection of 17-

alpha hydroxyprogesterone caproate group). It should be 

noted that all injections and measurements in this study were 

carried out by a resident of obstetrics and gynecology with 

sufficient skills. 

After acute phase control and preterm delivery 

suppression, 400 mg of vaginal suppository progesterone was 

prescribed to one group in a daily manner and 250 mg of 

intramuscular 17-alpha hydroxyprogesterone caproate was 

prescribed to the other group in a weekly manner. Treatment 

continued in both groups up to 36 weeks of gestation or until 

delivery. 

During the study, patients were asked not to use any other 

drugs or tocolytics without consulting their physician. 

Afterwards, all patients were followed up weekly at the 

obstetrics and gynecology department. In cases of preterm 

delivery signs, vaginal examination was performed by an 

obstetrics and gynecology specialist. If preterm delivery was 

confirmed, the mother was asked to be hospitalized for further 

supportive measures. After the delivery, data including the 

delivery time, delivery method, and the cause of cesarean 

section (in case of cesarean section) were recorded. Also, the 

wellbeing of the neonate was evaluated by birth weight 

assessment, APGAR score, necessity of admission to NICU 

and the duration of hospitalization.  

 

Data analysis 

Only patients with complete data had their information 

analyzed and reported. Statistical analysis of data was 

performed using SPSS software version 18. Chi-square test 

was used to compare qualitative variables between groups. 

Kolmogorov-Smirnov test was used in order to evaluate the 

normal distribution of all quantitative parameters. Student t-

test was used for variables with normal distribution, while 

Mann-Whitney and Wilcoxon tests were used for variables 
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without normal distribution. The two tailed p-value less than 

0.05 were considered significant. 

The flowchart is shown in figure 1. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Study flowchart (CONSORT format) 

 
 

Assessed for eligibility (n=118) 

- Did not meet inclusion criteria due to high 

blood pressure (n=3) 

- Declined to participate (n=2) 

 

Analysed (n=54) 

- Excluded from analysis (Data corruption) (n=1) 

Lost to follow-up due to premature rupture of membranes 

during treatment (n=1) 

Discontinued (n=0) 

Vaginal progesterone group (n= 57) 

- Received allocated intervention (n=56) 

- Did not receive allocated intervention due to sensitivity to the 

drug (n=1) 

Lost to follow-up (unavailable for assessment visit) (n=1) 

Discontinued intervention (due to vaginal bleeding 

during treatment) (n=1) 

 (n=1) 

 

Analysed (n=54) 

  

Allocation 

Analysis 

(n=108) 

Randomized (n= 113) 

Intra-muscular progesterone group (n= 56) 

- Received allocated placebo (n=56) 
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Results 

The quantitative variables of the 108 pregnant women 

whom completed the study, including maternal age (P= 

0.261), gestational age (based on LMP) (P= 0.38), the duration 

between the onset of pain until arrival to OB/Gyn emergency 

department (P= 0.167), latent phase (P= 0.16), gestational age 

at delivery (P= 0.082) were not statistically different between 

the two groups. Moreover, type of delivery was not 

statistically significant between the two groups (P= 0.165). 

(Table 1) 

Clinical examinations including cervical dilatation (P= 

0.717), cervical effacement (P= 0.401) and number of 

contractions (P= 0.261) were not statistically significant 

between the two groups. (Table 1) 

The frequency of NICU admission and duration of 

hospitalization in NICU was not statistically significant in 

both groups (P>0.05). However, the weight of newborns in 

the intramuscular progesterone group was significantly lower 

than the other group (2685.18 g vs. 2999.25 g) (P = 0/02). 

First and fifth minute Apgar scores were also significantly 

lower in this group compared to the vaginal suppository 

progesterone group (P<0.05). (Table 2) 

The prevalence of preterm delivery was significantly 

higher in patients receiving intramuscular progesterone 

(55.6% vs. 37%) (P = 0.05). (Table 1) 

 

Table 1. Studied variables of mothers in both vaginal progesterone suppository group and intramuscular progesterone group 

Groups 

Variables 

Intramuscular 

progesterone (n=54) 

Vaginal progesterone 

suppository (n=54) 
P-value 

Mother's age (years) 24.79 ±5.4 25.72 ±5.34 0.261 

Onset of pain until arrival to the obstetrics emergency 

department (hours) 
3.29 ±.66 3.48 ±.72 0.167 

Gestational age based on LMP (weeks) 30.7 ±2.75 31.16 ±2.7 0.38 

Latency phase (Days ± 1 SD) 41.44 ±18.79 46.09 ±15.16 0.16 

Type of delivery Vaginal 30 (55.6%) 37 (68.5%) 
0.165 

Cesarean section 24 (44.4%) 17 (31.5%) 

Mean gestational age at delivery (weeks) 35.92 ±3.39 36.98 ±2.83 0.082 

Gestational age at delivery 
Less than 34 weeks 5 (9.3%) 10 (18.5%) 

0.116 34 to 37 weeks 20 (37%) 25 (46.3%) 

More than 37 weeks 29 (53.7%) 19 (35.2%) 

Number of contractions (in 10 minutes) 3.29 ±.66 3.48 ±.72 0.261 

Cervical dilatation 
1 cm 6 (11.1%) 6 (11.1%) 

0.717 2 cm 22 (40.7%) 26 (48.1%) 

More than 2 cm 26 (48.1%) 22 (40.7%) 

Cervical effacement <50% 4 (7.4%) 2 (3.7%) 
0.401 

>50% 50 (92.6%) 52 (96.3%) 

Preterm delivery 30 (55.6%) 20 (37%) 0.05 
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Table 2. Studied variables of neonates in both vaginal progesterone suppository group and intramuscular progesterone group 

Groups 

Variables 

Intramuscular 

progesterone (n=54) 

Vaginal progesterone 

suppository (n=54) 
P-value 

Weight (g) 2685.18 ±700.18 2999.25 ±637.06 0.02 

Apgar in first minute 8.25 ±.87 8.64 ±.61 0/009 

Apgar in fifth minute 9.18 ±.99 9.61 ±.71 0/012 

Admitted to the NICU 24 (44.4%) 16 (29.6%) 0/111 

Duration of admission to NICU (day) 10 ±15.77 2.87 ±2.5 0/082 

 

Discussion 

According to our results, vaginal suppository progesterone 

decreases the rate of preterm delivery at a higher rate 

compared to intramuscular progesterone. Moreover, infants in 

vaginal suppository progesterone group had better first and 

fifth minute Apgar scores and had higher birth weights 

compared to the other group. 

In a study performed by Romero R. et al. vaginal 

progesterone decreased the risk of preterm delivery and 

improved perinatal outcomes (including reduction in RDS, 

reduction in birth weights below 1500gr and below 2500gr, 

and admission to NICU) in singleton gestations, without any 

demonstrable deleterious effects on childhood 

neurodevelopment. (20) Daskalakis G et al. suggested that the 

combination of vaginal progesterone and cervical pessary 

prevents spontaneous preterm birth in women with a short 

cervical length and also it was associated with pregnancy 

prolongation, decreased prematurity rate and a low rate of 

perinatal complications (including lower body mass index 

values, RDS, and the number of second trimester 

miscarriages). (21) Moreover, in a systematic review and 

meta-analysis of randomized controlled trials performed by 

Saccone G et al. it was suggested that women who received 

vaginal progesterone had significantly lower rates of 

spontaneous preterm birth (below < 34 weeks), adverse drug 

reactions, and duration of admission to NICU compared with 

women who received 17α-hydroxyprogesterone caproate 

(22). Furcron AE et al. reported that vaginal progesterone (but 

not 17α-hydroxyprogesterone caproate) has local anti-

inflammatory effects on the maternal-fetal interface and the 

cervix which protects against endotoxin-induced preterm birth 

(23). Our study had numerous common results when 

compared to the above mentioned studies.  

Hernandez WR et al. suggested that because of preterm 

delivery, prophylactic use of 200 mg of vaginal progesterone 

does not have any significant effects on the latent phase in 

women with twin pregnancy treated with tocolytics (24). 

Moreover, Pirjani R et al. suggested that vaginal progesterone 

and 17α-hydroxyprogesterone caproate had similar effects on 

the risk of preterm delivery in asymptomatic women with a 

sonographically short cervical length. They did not detect a 

significant difference between the effects of 17α-

hydroxyprogesterone caproate and vaginal progesterone on 

cervical length changes over time. (25). Furthermore, Beigi A 

et al. suggested that the risk of preterm labor in the vaginal 

progesterone group and 17-alpha-hydroxyprogesterone 

caproate group in pregnant women with threatened abortion is 

the same. (26). Elimian A et al. suggested that the 

administration of weekly intramuscular hydroxyprogesterone 

caproate or daily vaginal progesterone have similar efficacy in 

reducing the rate of preterm delivery. (27) In addition 

Martinez de Tejada B et al. reported that vaginal progesterone 

may be effective in reducing preterm labor. Moreover, they 

mentioned that a recent clinical trial study has shown that 
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vaginal progesterone can even be deleterious in this group of 

women. (28) Bafghi AS et al. suggested that vaginal 

progesterone and intramuscular 17-alpha-

hydroxyprogesterone caproate had the same levels of 

effectiveness, safety and acceptance by patients in the 

prevention of preterm labor, however they proposed that more 

studies are needed (29) These results are contrary to ours, 

which may be due to different sample sizes with different 

demographic features and different inclusion and exclusion 

criterion. 

 

Conclusions 

The results of this study suggest that vaginal progesterone 

suppository decrease the rate of preterm delivery more than 

intramuscular 17-alpha-hydroxyprogesterone caproate. 

Moreover, infants in vaginal progesterone suppository group 

had better first and fifth minute Apgar scores and had higher 

birth weight. Therefore, we can suggest the administration of 

vaginal suppository progesterone after 24 weeks of gestational 

age for all high risk pregnant women in order to decrease 

preterm delivery and improve neonatal outcome, especially 

Apgar score and birth weight. 
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