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ABSTRACT

Objective: To evaluate the effect of low dose of sildenafil citrate on females with history of unexplained recurrent 
miscarriage (RM) before and during 1st trimester of pregnancy. 
Patients and Methods: 120 women divided into Group I: Includes 60 patients who received aspirin 75 mg/ day + folic 
acid 5 mg/ day orally; Group II: Includes 60 patients who received aspirin 75 mg/ day+ folic acid 5 mg/ day + sildenafil 
citrate 20 mg/day, orally. The treatment starts from day 1 and continues till the end of the cycle. If menstruation occurred, 
the treatment is repeated for another 5 cycles or pregnancy occurs. If pregnancy occurred, the treatment continues till 14 
weeks of gestation. 
Results: Pulsatile index (PI), resistance index (RI) was significantly lower in sildenafil treated women in comparison with 
sildenafil non treated women. Serum NO level, conception rate and number of cases passed 1st trimester were increased 
significantly in sildinafil treated group when compared to sildenafil non treated group. 
Conclusion: Administration of low dose of sildenafil citrate (20mg/day) orally with mild tolerable side effects resulted 
high possibility of conception and better chance for patients with unexplained RM to maintain their pregnancies in the 
1st trimester. 
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INTRODUCTION                                                                 

Recurrent miscarriage (RM) is three or more 
consecutive miscarriages before the 20th week of 
gestation, which affects 0.5–1% of couples[1]. The cases of 
idiopathic recurrent miscarriage are estimated to be 50% 
of all abortion cases. In cases of unexplained RM, many 
modalities of treatment had been suggested e.g. Aspirin[2], 
prednisolone[3], progesterone[4], metformin[5] and heparin[6]. 

Endometrial growth seems to be dependent on 
uterine artery blood flow. The importance of endometrial 
development on pregnancy outcome has been reported[7]. 
Healthy blood perfusion of the uterus and ovaries may 
affect the success of assisted reproduction techniques. 
Nitric oxide (NO) relaxes vascular smooth muscle through 
cyclic guanosine monophosphate (cGMP). Sildenafil 
citrate, a type 5–specific phosphodiesterase inhibitor, 
augments the vasodilator effects of NO by preventing the 
degradation of cGMP[8].

Therefore, how the endometrium quality can improve 
before pregnancy? This may be a key question in RM 
patients. Low-dose aspirin and estrogen can improve 
the endometrium quality[9]. Low-dose aspirin (100 mg) 
significantly improved uterine blood flow velocity, 
implantation, and pregnancy rate in IVF patients[10]. 

Studies showed that low dose sildenafil improves 
uterine artery blood flow, improves endometrial and 
sub-endometrial vascularity[11]. Since its approval by the 
U.S. Food and Drug Administration in March of 1998, 
sildenafil citrate has been used for treatment of erectile 
dysfunction by millions of men. It has not been as effective 
in women with sexual dysfunction, with the exception of 
disorders caused by selective serotonin reuptake inhibitors                                  
(SSRIs)[12]. Low dose sildenafil citrate was used mainly for 
two indications: implantation failure[11] and RM[13]. Low 
dose of sildenafil citrate in the form of 20mg/day orally 
has tolerable and minor side effects[12]. 

Our research aimed to evaluate the effect and/or 
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benefits of low dose of sildenafil citrate on females with 
history of unexplained RM before and during 1st trimester 
of pregnancy.

PATIENTS AND METHODS                                                                 

The present study was carried out in Minia maternity 
and children university hospital, during the period from 1st 
of June 2016 until 31st May 2017 

Ethical permission was sought from a Local Research 
Ethics Committee (REC) of the department. The potential 
benefits and inconveniences of all aspects of the study 
were clearly stated in the ethical application forms to the 
corresponding committee to access the fills and dealing 
anonymously with the retrieved data.

Participants
Randomized sample consists of 120 patients suffering 

of recurrent miscarriage at 1st trimester without definite 
cause who attend to infertility outpatient clinic in Minia 
maternity and children university hospital.

Inclusion criteria
Age: 20 – 35 years old; patient has history of  3 or 

more 1st  trimester abortion; regular cycles with good 
ovulation; normal hormonal profile ( FSH , LH , Prolactin); 
normal hystroscopic examination or at least normal 
hystrosalpigogram (HSG); patient is free of any chronic 
disorders or Anti-phospholipid syndrome (APS).

Exclusion criteria
Age:  less than 20 or more than 35 years old; presence of 

any uterine malformation e.g. fibroids, polyps, bicornuate 
or septate uterus; presence of polycystic ovaries (PCO) 
or endometriosis; abnormal karyotyping; presence of 
uncontrolled D.M.  or renal or hepatic or cardiac or thyroid 
impairment or already diagnosed as APS. 120 patients are 
divided into 2 groups: 

• Group I: Includes 60 patients, patients received aspirin 75 
mg/ day oral tablet & folic acid 5 mg/ day oral tablet. 

• Group II: Includes 60 patients, patients received aspirin 
75 mg/ day oral tablet and folic acid   5 mg/ day oral tablet 
in addition to sildenafil citrate 20 mg/day oral tablet. The 
treatment starts from day 1 and continues till the end of the 
cycle. If menstruation occurred, the treatment is repeated 
for another 5 cycles or pregnancy occurs. If pregnancy 
occurred (evidenced by B-HCG titre), the treatment 
continues till 14 weeks of gestation.

The Plan
In both groups, pregnancy is allowed to occur 

spontaneously without induction of ovulation or using IVF 
methods, only intervention occurred is just advising the 
patients about the best time for intercourse during the fertile 
period. If pregnancy occurred (evidenced by B-HCG titre 

1 week after missed period), transvaginal U/S scan is done 
to detect intra-uterine gestational sac (IUGS) 1 week later.

Another scan occurs 2 weeks later to detect and confirm 
presence of fetal pole and cardiac pulsation. At 10th week 
of gestation, another scan with doppler is done to assess 
uterine artery pulsatile index (PI), resistance index (RI). 
Weekly U/S is done till reaching 14 weeks of gestation. 
Serum NO level is measured at 10th week of gestation.

If fetal death (became missed abortion) occurred at 
any time, all medications stop and referral of the patient 
to obstetric department to start and choose suitable method 
for induction of abortion.

Statistical analysis 

The collected data were organized, tabulated and 
statistically analyzed using SPSS software computer 
package (Statistical Package for Social Science)                          
version 20 (SPSS Inc, USA).

RESULTS                                                                    

Table (1) presented the results of Doppler 
ultarsonography between groups, the results showed that 
the mean of PI was significantly (P ≤ 0.01) lower in Group 
II as compared to group I. Also, the same trend of result 
was found in RI, the mean of RI was significantly (P≤ 0.01) 
lower in group II as compared to group I.

Groups

p. value 
(sig.)

Group II
(n=60)

Group I
(n=60)Variables

SDMSDM

<0.001**24.4623.226.6409.5serum NO
(µmol/L)

Independent sample T-test was used.
** Significant difference at p. value (p ≤ 0.01).
[Nitric oxide= NO].

Table 2:  Serum nitric oxide level at 10th week of gestation 
between groups.

Groups

p. value 
(sig.)

Group II
(n=60)

Group I
(n=60)Variables

SDMSDM

<0.001**0.120.780.131.85PI

<0.001**0.090.580.130.79RI

Independent sample T-test was used.
** Significant difference at p. value (p ≤ 0.01).
[(Pulsatility index= PI); (Resistive index=RI)].

Table 1:  Pulsatility index and Resistive index between groups.

The serum level of NO was significantly (P ≤ 0.01) 
higher in group II compared to group I (Table 2).
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Fig. 1: Conception rate between groups.

Fig. 2: Outcome (Passing 1st trimester) between groups.

Figure 1 showed that group II had significantly higher 
conception rate compared to group I.

Our results showed the outcome (Passing 1st trimester) 
between groups, that revealed the number of cases passed 
1st trimester in group II were significantly (p≤ 0.05) higher 
compared to group I (Figure 2).

Results of Socioeconomic level between groups                   
(Table 3) revealed that there was no significant difference 
between groups.

Regarding, consanguinity degree between groups, there 
was no significant difference was found between groups in 
consanguinity degree (Figure 3).
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Groups

P. value 
(sig.)

Group (II)                                                                               Group (I)

(n=60)                                                                                    (n=60)Variables

%No.%No.

0.36NS

41.62548.429Low

S o c i o e c o n o m i c 
level 35.02138.323Moderate

23.31414.38High

Table 3: Socioeconomic level between groups

Chi square test was used.
[Not significant = NO].

Regarding, consanguinity degree between groups, there was no significant difference was found between groups in 
consanguinity degree (fig. 12).

Fig. 3: Consanguinity degree between groups.
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DISCUSSION                                                                 

Recurrent miscarriage is the loss of more than 
two consecutive pregnancies before the 20th week of 
gestation[13]. It is either primary (women without previous 
live born infant) or secondary (woman with at least one 
prior live born infant)[14]. 

Sildenafil citrate inhibits the activity of phosphodiesterase 
type 5 (PDE5), thus preventing degradation of cGMP and 
augments the vasodilatory effects of NO. PDE5 is found 
in the corpus cavemosum, the erectile tissue of the penis 
and it is also found in the retina and vascular endothelium. 
Sildenafil citrate is a specific inhibitor of PDE5[15,16]. 

Also, it was reported that sildenafil citrate rapidly reduces 
mean arterial pressure while simultaneously increases heart 
rate and blood flow to the uterus[17]. Furthermore, sildenafil 
influences angiogenesis, platelet activation, proliferation 
of regulatory T cells, and production of proinflammatory 
cytokines and autoantibodies[18].

The present results revealed that PI and RI were 
significantly decreased in group II compared to group 
I. These results were in agreement with Amin[19] who 
found that Sildenafil Citrate group had significantly lower 
Pulsatility index compared to Placebo group and the 
values of PI in his study (1.98 in Placebo group and 0.78 
in Sildenafil group) were almost similar to our obtained 
values. Also, Amin[19] found that Sildenafil Citrate treated 
group of patients had significantly lower Resistive index 
than Placebo group and also his obtained values of PI were 
comparable with ours (0.75 in Placebo group and 0.51 in 
sildenafil group). They concluded that, sildenafil citrate 
has an effective role in increasing the uterine arteries blood 
flow in patients with recurrent miscarriage.

Also, Mostafa[16] found that patients who received 
sildenafil citrate had significantly lower Pulsatility index, 
Resistive index and Systolic/diastolic ratio compared 
to Placebo group. He added that sildenafil citrate has 
an effective role in increasing the uterine arteries blood 
flow in patients with recurrent miscarriage. In our 
study, the results demonstrated that serum NO level was                                      
significantly (p≤ 0.01) higher in group II compared to 
group I. These results are in accordance with those of                                                                                          
Amin[19] and Mostafa[16]. This result was expected because 
sidenafil citrate is NO donor and consequently increases 
serum NO of treated group, thus may explain the increase 
in uterine blood flow.

NO is a key signaling molecule involved in the 
vasodilatory response of smooth muscle cells. NO activates 
cGMP protein kinase G (PKG) pathway within smooth 
muscle cells to promote smooth muscle cell relaxation. 
Animal studies were among the first to identify NO as a 
vasodilatory agent that increased uterine blood flow[20].

Also, it was reported that sildenafil citrate inhibits 
phosphodiesterase 5 (PDE5), maintains the activation of 
cGMP and PKG and maximizes the effect of existing NO 

thus facilitating smooth muscle cell relaxation. The potent 
vasodilatory action of sildenafil has led researchers to 
evaluate sildenafil as a treatment in assisted reproduction 
where low uterine blood flow is perceived to be a 
contributor to implantation failure[21]. Also, constant and 
smooth blood flow in the uterine arteries can be achieved 
by the administration of drugs, which increases the level 
of NO[15]. Furthermore, with the use of sildenafil, cGMP 
remains elevated, which leads to vascular relaxation and 
increased blood flow to the endometrium[22].

In our study, the present results showed that sildenafil 
treated group had significantly higher conception rate as 
compared to group I. These finding of increased conception 
rate and enhanced chance of successful pregnancy in 
women with a history of RM by administration of sildenafil 
citrate were reported by many studies[13,15,23,24]. 
Successful implantation requires good embryo quality, 
appropriately timed and arranged endometrial receptivity 
and efficient crosstalk between the embryo and the 
receptive endometrium. It is thought that the impairment of 
any one of these factors or biological processes may result 
in implantation failure[25].

One of the possible explanation of this result is that 
sildenafil citrate decreased natural killer cell activity 
and enhanced the chance of successful pregnancy and 
endometrial thickness was significantly increased after 
such therapy in women with a history of RM as it was 
reported by Jerzak et al[24] and also, they concluded that 
vaginal sildenafil might be an interesting therapeutic option 
before conception in women with histories of reproductive 
failure. In addition, it was reported that sildenafil improved 
the measured antioxidants concentrations [total antioxidant 
capacity (TAC), glutathione S-transferase (GSH-S-T) 
and catalase (CAT), superoxide dismutase (SOD)] and 
improved oxidative stress by reducing malondialdehyde 
(MDA)[13]. They also concluded that intravaginal sildenafil 
citrate tablets used as suppositories might be a novel, 
interesting, safe antiabortive option in the treatment of 
threatened miscarriage in patients.

Our study revealed that the outcome was significantly 
improved in sildenafil group. Similar findings were 
obtained by Amin[19] who found that the abortion rate 
was significantly less in patients who recieved sildenafil. 
Similar results were obtained by El-far and his coworkers[26] 
and Mostafa[16]. These results may be explained by that 
sildenafil improved uterine blood flow and significantly 
improves endometrial thickness which consequently 
improves implantation. 

Successful pregnancy requires adequate growth of the 
endometrium to support the ovum implantation during 
menstrual cycle. Endometrial thickness (EM) is one of 
the strongest predictors of implantation rate and ongoing 
pregnancy success rate. Some reports discussed the 
possible beneficial effects of sildenafil citrate on EM. It 
leads to smooth muscle relaxation and vasodilation, it is 
a potential candidate for female infertility, especially in 
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the management of thin endometrium, which leads to low 
implantation and pregnancy rates[17]. Many studies showed 
improved uterine artery blood flow and endometrial 
thickness after the use of low dose vaginal sildenafil[11,24]. 
Based on the results of our study, we may recommend the 
use of low dose oral sildenafil for cases with a history of 
idiopathic RM before and during 1st trimester of pregnancy.

CONCLUSION                                                                

Administration of low dose of sildenafil citrate                    
(20mg/day) orally with mild tolerable side effects resulted 
in healthy blood perfusion for uterus and ovaries through 
increase NO level with its vasodilator effect. Furthermore, 
NO increase the endometrial receptivity which leads to 
high possibility of conception and better chance for patients 
with unexplained RM to maintain their pregnancies in the 
1st trimester.
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