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Abstract 
Objective: Recently, sildenafil as a drug effective in relaxing smooth muscles can be used as an adjunct 
to delay the onset of uterine contractions and therefore the occurrence of preterm labor. The aim of this 
study was to evaluate the effect of nifedipine combination with sildenafil on preterm delivery compared 
with nifedipine alone. 
Materials and methods: This randomized double-blinded clinical trial was performed on pregnant women with a 
gestational age of 26-34 weeks with singleton pregnancy and symptoms of preterm delivery. The mothers were 
randomly assigned into two groups receiving nifedipine plus sildenafil or those receiving nifedipine alone. The 
time of delivery, maternal and neonatal complications were compared between the two groups. 
Results: Mothers who received the combination therapy experienced significantly lower preterm delivery 
within 72 hours of intervention compared to nifedipine alone (4.5% versus 27.3%, p = 0.002). The rate 
of delivery during the first 7 days after discharge was 7.6% and 31.8% in nifedipine plus sildenafil and 
nifedipine alone, respectively (P = 0.001). The prevalence of neonatal respiratory distress syndrome 
(RDS) as well as mean birth weight was higher in the nifedipine group alone. Treatment protocol with 
nifedipine and sildenafil compared with nifedipine alone was associated with a significant increase in 
preterm delivery delay (beta =-5.819, p = 0.001). 
Conclusion: The use of sildenafil in addition to nifedipine causes more delay in delivery in cases of 
preterm labor, followed by lower risk for RDS, reduces neonatal intensive care unit (NICU) admission, 
and preserves neonatal birth weight. 
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1Introduction 
One of the most important issues in obstetrics and 
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gynecology is preterm labor because caring and 

treating the complications of premature infants might 

cause irreparable psychological damage to families. 

In fact, the birth of a healthy and uncomplicated 

newborn is the main goal of pregnancy. Preterm labor 
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cannot be stopped, but it can be delayed for a few 

days. This delay can have a profound effect on the 

consequences of preterm delivery, including 

mortality and disability of premature infants. 

In recent years, special attention has been paid to 
nifedipine, a calcium channel blocker, as a first-line 
tocolytic drug (1). Nifedipine is a potent vasodilator 
that is 90% orally absorbed from the gastrointestinal 
tract and excreted in the feces after being metabolized 
in the liver. The mechanism of action of nifedipine is 

inhibition of calcium flow through slow calcium 
channels into smooth muscle cells. Oral nifedipine 
can be used as a safe and effective drug as a tocolytic 
in patients at risk of preterm delivery with shortened 
cervical length (2). Various studies have shown that 
nifedipine, like other tocolytic drugs, can cause 

uterine muscle relaxation (3). Some researchers have 
suggested nifedipine as the first choice in the 
treatment of preterm labor (4). 

Sildenafil has been used for many years for erectile 
dysfunction in men. This drug shows strong vasodilator 
effects by acting on nitric oxide and thus inhibiting 

phosphodiesterase (5). Therefore, studies focused on 
this drug are used to treat many disorders, especially 
those related to smooth muscle contractions (6, 7).  

Childbirth is no exception to this rule, and this 
drug has been tested in the treatment of uterine-
umbilical artery disorders and uterine muscle 

contractions and has led to an improved vascular 
exchange on the one hand and modulation of uterine 
contractions on the other (8-10). The growing use of 
sildenafil in the treatment of vascular or contractile 
disorders during pregnancy has now been raised  
(11-14). Today, the benefits of using this drug in the 

treatment of preeclampsia as well as fetal growth 
restriction disorder have been confirmed (15-18). 

 Also, some strong evidence are available in its 
beneficial effects on modulation of uterine muscle 
relaxation, and thus it seems to be beneficial in 
delaying preterm delivery (19-21). However, its effect 

alone has not been confirmed and seems to be effective 
in combination with first-line drugs of choice for 
delaying labor. The aim of this study was to evaluate 
the effect of nifedipine combination with sildenafil on 
preterm delivery compared with nifedipine alone. 

Materials and methods 

Study setting and patients' allocation: This 

randomized double-blinded clinical trial was 

performed on pregnant women with a gestational age 

of 26-34 weeks with singleton pregnancy and 

diagnosis of preterm delivery referred to our medical 

centre in Tehran in 2020. Diagnosis of preterm labor 

was based upon clinical criteria of regular uterine 

contractions (≥4 every 20 minutes or ≥8 in 1 hour) 

accompanied by cervical dilation. The exclusion 

criteria were cervical dilatation greater than 4 cm, 

premature membrane rupture, suspected vaginal 

bleeding, fetal death or distress, intra uterine growth 

retardation (IUGR), life-threatening fetal abnormalities 

on ultrasound, history of trauma, severe preeclampsia, 

suspected chorioamnionitis, maternal heart rate  

< 100/min or blood pressure less than 90/50 mm-Hg. 

The patients enrolled in the study after explaining 

the study and reassuring the mothers about the 

confidentiality of their information. Demographic 

data were collected by filling questionnaires for each 

patient, obtaining relevant data including 

demographic information (age, gestational age, body 

mass index (BMI), parity, history of preterm labor). 

The randomization, treatment and follow‐ up of 

participants are shown in Figure 1. 

Study clinical protocol: The mothers were 

randomly (using the block randomization method) 

assigned into two groups including the mothers 

receiving nifedipine (10 mg every 6 to 8 hours, 

orally) plus sildenafil (25mg every 8 hours, 

vaginally) or those who receiving nifedipine alone. 

This medication lasted 48 to 72 hours. During 

treatment, mothers (with regard to heart rate, blood 

pressure, uterine contractions) and fetuses (with 

regard to heart rate) were monitored every 15 to  

30 minutes for the first 4 hours. The time of delivery 

along with maternal and neonatal complications were 

compared between the two groups.  

Statistical analysis: For statistical analysis, results 

were presented as mean ± standard deviation (SD) for 

quantitative variables and were summarized by 

frequency (percentage) for categorical variables. 

Continuous variables were compared using t-test or 

Mann-Whitney test whenever the data did not appear 

to have normal distribution or when the assumption 

of equal variances was violated across the study 

groups. Categorical variables were, on the other hand, 

compared using either chi-square test or fisher’s exact 

test. P values of ≤ 0.05 were considered statistically 

significant. For the statistical analysis, the statistical 

software SPSS version 23.0 for windows (IBM, 

Armonk, New York) was used. 

Ethical considerations: In this study, the information 

of the subjects remained confidential; no change was 

made in the diagnostic and treatment process of the 

patients, and no cost was imposed on the patients. 
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Figure 1: The randomisation and follow‐up of participants 
*Excluded due to cervical dilatation greater than 4 cm, premature membrane rupture, suspected vaginal bleeding, fetal death or distress, 

intra uterine growth retardation (IUGR), history of trauma, severe preeclampsia, suspected chorioamnionitis, maternal heart rate < 100/min, 
patient's unwillingness to participate in the study, **Didn’t receive Immediate fetal distress, ***Adverse drug reaction: hypotension 

 

The study protocol was verified by the Ethics 

Committee of Iran University of Medical Sciences 

(IR.IUMS.FMD.REC 1398.389). All case subjects 

signed the informed consent forms. 

Results 

In the present study, 66 patients in the nifedipine plus 

sildenafil group and 66 patients in the nifedipine 

alone group were analyzed. As shown in Table 1, the 

two groups were matched in baseline characteristics 

including mean age, mean BMI, gestational age, 

mean of cervical length, number of parity, and history 

of preterm labor. 

In both groups, the rate of delivery within 24 

hours after admission was 4.5% and 0.3%, 

respectively, which the difference was not 

statistically significant. (fisher’s exact P-value = 

0.446, power :99.9%). The rate of delivery within 48 

hours of admission was 6.1% and 7.6%, respectively, 

with no significant difference (fisher’s exact P-value 

= 0.223, power 99.9%). But those who received the 

combination therapy experienced significantly lower 

delivery within 72 hours of intervention (4.5% versus 

27.3%, chi square p-value = 0.002, power 18.4%).  

Also, the frequency of cases of non-delivery during 

hospitalization was lower in the combined treatment 

group as compared to another group (62.1% versus 

84.8%, chi square p-value = 0.001 power 80.8%). The 

frequency of delivery during the first 7 days after 

discharge was 7.6% and 31.8%, respectively, which was 

lower in the group treated with the combined protocol 

(chi square p-value = 0.001 power:99.9%).  

The mean days of delay in delivery in nifedipine 

plus sildenafil group and nifedipine alone group were 

16.17 ± 5.14 days and 9.98 ± 3.50 days, respectively, 

which was significantly longer in the combination 

therapy (t-test P-value = 0.001 power:99.9%)  

(Figure 2). Comparison of neonatal complications 

between the two study groups (Table 2) showed 

higher prevalence rate of neonatal respiratory distress 

syndrome (RDS) as well as lower mean birth weight 

in the group that received nifedipine alone.  

 

Table 1: Comparison of demographic characteristics in the both groups 
Characteristics Nifedipine and 

sildenafil (n=66) 
Nifedipine 

alone (n=66) 
Comparison 

test 
P value Power of 

analysis 

age, year (mean± sd) 31.95±5.07 32.39±4.72 T-test 0.607 70.8% 
body mass index, kg/m2 (mean± sd) 29.95±3.46 30.23±3.54 T-test 0.656 35.8% 
gestational age, week (mean± sd) 29.64±2.91 29.76±2.65 T-test 0.423 10.5% 
cervical length, cm (mean± sd) 28.62±3.90 29.50±3.51 T-test 0.176 99.9% 
parity   Chi square test 0.784 99.9% 
Nulliparous (n (%)) 7 (10.6) 8 (12.1) 
Multiparous (n (%)) 59 (89.4) 58 (87.9) 
History of preterm labor (n (%)) 14 (21.2) 6 (9.1) Chi square test 0.052 96.0% 

Data are expressed as number (%) and mean±sd.  

Randomized (n=139) 

Allocated to Sildenafil +Nifedipine (n=70)  Allocated to Nifedipine alone (n=69) 

Assessed for Eligibility (n=155) 

Excluded* (n=16) 

Didn’t receive ** (n=2) Didn’t receive (n=0) 

Received to Nifedipine alone (n=69) Received to Sildenafil +Nifedipine (n=68) 

Discontinued*** or Lost 

follow-up (n=2) 
Discontinued*** or Lost 

follow-up (n=3) 

 

Analyzed (n=66) Analyzed (n=66) 
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Table 2: Comparison of pregnancy outcomes in the both groups 

Characteristics Nifedipine and 

sildenafil (n=66) 

Nifedipine 

alone (n=66) 

Comparison test P value Power of 

analysis 

Preterm rupture of membrane (n (%)) 7 (10.6%) 6 (9.1%) Chi square test 0.770 99.9% 

Neurodevelopmental defect (n (%)) 6 (9.1%) 8 (12.1%) Chi square test 0.572 99.9% 

Neonatal infection (n (%).) 5 (7.6%) 4 (6.1%) Fisher’s exact test 0.999 99.9% 

Neonatal death (n (%)) 5 (7.6%) 3 (4.5%) Fisher’s exact test 0.718 99.9% 

Respiratory distress syndrome (n(%)) 5 (7.6) 17 (25.8) Chi square test 0.005 58.8% 

Needing nicu admission (n (%)) 24 (36.4) 44 (66.7) Chi square test 0.001 99.9% 

Mean birth weight, kg(mean± 2sd) 2154.5±221.3 1609.0±204.3 t-test 0.001 99.9% 
Data are expressed as number (%) and mean±sd 

 

Figure 2: Comparison of mean days of delay in 

delivery between the two groups 

 

Based on multivariate linear regression model 

(Table 3) and among all underlying and confounding 

factors, first, the treatment protocol with nifedipine 

and sildenafil compared to the use of nifedipine alone 

was associated with a significant increase in delayed 

labor (beta =-5.819, p = 0.001). In addition to the 

type of treatment protocol, cervical length was 

another factor influencing the rate of delay in 

delivery (beta =-0.295, p = 0.005).   

 

Table 3: Factors associated with delayed delivery 

Characteristics Beta Standard 

error 

P value 

Combination therapy -5.819 0.760 0.001 

Age  -0.010 0.077 0.898 

Parity  -1.017 1.189 0.394 

Body mass index -0.143 0.108 0.191 

History of preterm labor -0.761 1.056 0.472 

Gestational age 0.141 0.136 0.302 

Cervical length -0.295 0.103 0.005 

Discussion  

Delaying preterm birth prevents neonatal 

complications and adverse maternal outcomes by 

providing an opportunity for fetal development. For 

this purpose, the use of various tocolytic drugs has 

always been considered. In this regard, the use of 

nifedipine can be mentioned. Recently, sildenafil as an 

effective drug in relaxing smooth muscles can be used 

as an adjunct to delay the onset of uterine contractions 

and therefore the occurrence of preterm labor. 

In the present study, the effectiveness of the 

combined protocol of nifedipine and sildenafil in 

comparison with nifedipine alone in the treatment of 

preterm labor and delaying delivery was evaluated. We 

found that the use of this combination therapy was 

associated with reduced uterine contractions and 

therefore delayed delivery in cases with preterm labor. 

In our study, these effects were quite evident 72 hours 

after the intervention. Certainly, such a clinical delay 

in the onset of preterm labor has allowed the fetus to 

develop further, especially respiratory system 

development, which will ultimately reduce the risk of 

neonatal RDS and therefore less need for NICU 

admission. Also, this delay in delivery will provide the 

conditions for the fetus to gain weight and thus reduce 

neonatal complications. 

To date, no comprehensive study has been 

performed on the efficacy of sildenafil in preterm birth 

prevention and improving the outcomes of preterm 

delivery. In the only clinical trial study conducted by 

Maher et al in 2019, combination therapy with 

nifedipine and sildenafil was compared with nifedipine 

alone in delaying preterm delivery. Similar to ours, the 

cases of non-preterm delivery in combination therapy 

were more than single drug therapy (81.8% vs. 

68.6%). Also, the need for NICU hospitalization in the 

first group was significantly lower than in the second 

group. In addition, fetal weight gain was higher in the 

combination therapy group (22). 

A study by Chiossi et al. was hypothesized 

whether sildenafil could potentiate the effects of 

nifedipine. Myometrial biopsies were collected from 

22 pregnant women undergoing elective cesarean 

delivery. Tissue strips were incubated with sildenafil. 
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The study showed that, first, nifedipine inhibited 

spontaneous and oxytocin-induced myometrial 

contractility. Second, Preincubation with sildenafil 

enhanced the inhibitory effect of nifedipine (23). 

Conclusion 

In conclusion, the use of sildenafil as a supplement to 

nifedipine causes more delay in delivery in cases of 

preterm labor than the exclusive use of nifedipine, 

which induces the possibility of further development 

of the respiratory system, prevention of RDS, reduced 

NICU admission, and increased neonatal birth weight. 
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