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INTRODUCTION 

Infertility is a disease of the reproductive system and is 

defined by failure to achieve a clinical pregnancy after 

≥12 months of regular unprotected sexual intercourse.1 It 

has become a significant global problem with a 

considerable physical, psychological and social impact. 

Assisted reproductive techniques like intrauterine 

insemination (IUI), in vitro fertilization (IVF) and 

intracytoplasmic sperm injection (ICSI) are now 

considered the established treatment options for couples 

suffering from infertility. IUI involves intrauterine 

deposition of processed semen (partner/donor) at the 

expected time of ovulation. Controlled ovarian 

hyperstimulation (COH) with IUI is approved cost-

effective, efficient, and the first line of treatment of 

choice for infertile patients with unexplained, mild male 

factor and ovulation disorders.2,3 Previous investigations 

reported 10%-20% success rate of clinical pregnancy by 

IUI.3 Many factors can have a significant effect on the 

success rate of IUI. Two important factors that could be 

associated with the success rates are the timing and 
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frequency of insemination. The rationale for double 

insemination is to create the opportunity for a longer 

fertilization period as multiple oocytes may rupture 

sequentially over a wide interval (~22-47 hours) after 

HCG administration in OH/IUI cycles.4,5 Previous studies 

have reported conflicting findings regarding the success 

rate by single and double IUI.6-11 Based on a systematic 

review and meta-analyses, there is no systematic 

preference of the double IUI versus single IUI.12,13 The 

objective of the present study was to compare the 

effectiveness of single versus double IUI in controlled 

ovarian hyperstimulation cycles (COH).  

METHODS 

This study was a prospective randomized study carried 

out in infertility patients who underwent IUI at a single 

center from March 2019 to March 2020. A total of 188 

underwent IUI out of which 150 patients were enrolled in 

the study after meeting the following criteria. 

Inclusion criteria  

• Unexplained infertility 

• Mild male factor infertility 

• PCOS. 

Exclusion criteria 

• Blocked fallopian tubes 

• Endometriosis 

• Severe male factor infertility.  

Each woman received only one cycle of treatment during 

the study. A detailed history, physical examination, 

laboratory tests, day 2/3 FSH/LH/AMH/PRL/FT3, FT4, 

TSH, semen analysis and culture, hysterosalpingography 

and laparoscopy were performed for patients included in 

the study. Male factor infertility was defined as semen 

concentration of <15 million sperms/ml, normal 

morphology <4% (WHO criteria) and progressive 

motility of <32% (A+B) before sperm preparation as per 

WHO guidelines.14 Oligospermia and asthenospermia or 

both in combination with <10 million sperm indicated 

mild male factor infertility.15 The cause of infertility is 

said to be unexplained when there is normal ovulatory 

function, semen analysis and patent fallopian tubes. 

Revised diagnostic criteria of polycystic ovary syndrome 

2003 criteria (2 out of 3) 

• Oligo- or anovulation  

• Clinical and/or biochemical signs of 

hyperandrogenism 

• Polycystic ovaries and exclusion of other etiologies 

(congenital adrenal hyperplasia, androgen-secreting 

tumours, Cushing's syndrome).16 

During the second or third day of their menstrual cycle, 

transvaginal ultrasound was performed for all participants 

to rule out ovarian cysts and assess endometrium, 

ovulation inductions were done for women without any 

abnormality. 

Ovulation induction 

All patients were given Letrozole (Letoval, Sunphrama) 5 

mg/day for five days starting from day 2 or day 3 of the 

cycle; and recombinant FSH (rFSH) (Gonal F, Merek 

Serono) 75 IU starting from day six or day seven and was 

continued by titrating dose depending on the growth of 

the follicle until the leading follicle reaches >18 mm size. 

Follicular development was monitored by transvaginal 

ultrasound examination on alternate days starting from 

day six or day seven of the cycle. On day 6/7 endometrial 

thickness was measured, tab Estradiol Valerate 2 mg 

(Progynova, Bayer Zydus Pharma) three times a day was 

added if the endometrial growth was not consistent with 

follicular growth. When the dominant follicle was >18 

mm in diameter, 10000 IU of human chorionic 

gonadotropin (FERTIGYN, Sun Pharma) (HCG) was 

administered intramuscularly. COH cycles with no 

follicular growth, with more than five dominant follicles 

of >15 mm diameter and endometrial thickness of <7 mm 

on the day of HCG administration or endometrial polyp 

were excluded from the study. As an alternative couple 

were asked to consider timed intercourse or converted to 

IVF cycle.  

Randomization  

A total 150 patients were enrolled in the study, out of 

which 20 patients were excluded from the study with 

more than five dominant follicles of >15 mm diameter, 

no follicular growth noticed and with endometrial 

thickness of <7 mm on the day of HCG administration or 

endometrial polyp. Rest of the 130 participants were 

randomly assigned to single and double IUI groups by a 

person not involved in the study using the block 

randomization method. In the first group of 65 patients, 

single IUI was done at 36-40 hours after HCG 

administration. In the second group of 65 patients, two 

IUI'S were done at 12-16 hours and 36-40 hours after 

HCG administration.  

Semen preparation  

Semen samples were obtained a few hours before the 

insemination. In this study density gradient centrifugation 

method was used for semen preparation. Approximately 1 

ml of 90% Sperm Grad™ (Vitrolife, Sweden) was 

transferred into a tube, followed by 1 mL Sperm Grad™ 

(Vitrolife, Sweden) 45%. One ml of semen was gently 

placed on to the upper phase. The sample was centrifuged 

at 1,500 rpm for 15 minutes, and the supernatant was 

discarded. After the first centrifugation, 2 ml of HTF was 

transferred to resuspend the pellet. The pellet was gently 

mixed and the sample was centrifuged at 1,500 rpm for 

10 minutes. After removing the supernatant, the final 

pellet was resuspended in 0.5 ml of HTF. The sample was 

left for 20 minutes at 450 slanting, 0.5 ml of supernatant 
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is removed. The sample is now ready for insemination. 

Post wash examination was done to calculate the yield. 

Intrauterine insemination procedure  

Insemination was performed by using a sterile IUI 

catheter (Spermtrans IUI catheter, India) in lithotomy 

position, cervix was visualized by Cusco’s speculum after 

the vagina and the cervix had been washed with normal 

saline.  The catheter was gently passed through the 

cervical canal just above the internal os, and the sperm 

sample of around 0.5 ml expelled into the uterine cavity 

slowly. Patients remained supine 15 minutes after IUI, 

intercourse after the procedure was forbidden for the rest 

of the cycle. The luteal phase was supported by Tab 

Dydrogesterone (Duphaston, Abbott) 10 mg two times a 

day and Inj Hydroxyprogesterone Caproate (Proluton 

depot, Zydus healthcare LTD) 500 mg intramuscular per 

week. All patients were called after 21 days from the day 

of HCG administration and tested for urine pregnancy 

test. Clinical pregnancy was diagnosed after the IUI by 

the evidence of gestational sac on transvaginal 

ultrasonography.  

Baseline data including the women’s age, husband’s age, 

BMI (body mass index), day 2/3 FSH, LH, AMH levels, 

cause and duration of infertility, motility and sperm 

count, the number of dominant follicles on the day of 

HCG injection, endometrial thickness was collected. The 

incidence of clinical pregnancy, miscarriage, ectopic and 

multiple pregnancies were recorded and analysed.  

Statistical analysis 

The values were expressed as mean ± Standard deviation 

(SD). The baseline differences between the two groups 

were analyzed by Chi-square test. A value of p<0.05 was 

considered statistically significant. The statistical 

significance of the results was evaluated using web-based 

free statistical package by Social science statistics.  

RESULTS 

There was no statistically significant difference between 

the groups regarding women’s age, their husband’s age, 

women’s BMI, duration of infertility, causes of infertility, 

the level of FSH, LH, AMH, the number of dominant 

follicles, endometrial thickness and pre-wash and post-

wash sperm parameters (sperm count and motility). The 

ages of both male and female partners, duration of 

infertility, causes of infertility, day 2/day 3 FSH, LH, 

AMH, the number of dominant follicles, endometrial 

thickness and pre-wash and post-wash sperm parameters 

in both the groups were shown in Table 1. 

 

Table 1: Baseline characteristics of the patients. 

Description Single IUI (N=65) Double IUI (N=65) p value 

Age of the female (years) 27.9±3.60 26.53±3.11 0.89 

Age of male (years) 31.05±3.42 30.61±3.23 0.92 

BMI (kg/m2)     24.27±5.10 23.70±4.20 0.96 

Duration of infertility (years) 5.06±1.75 4.41±1.46 0.74 

Sperm count (million/ml)    

Pre-Wash 41.81±18.90 42.141±19.61 0.96 

Post-wash 31.36±16.59 32.14±16.11 0.89 

% progressive motile sperm    

Pre-Wash 51.20±14.37 50.78±13.51 0.92 

Post-wash 94.16±5.86 95.80±3.66 0.87 

FSH on day 3 (mlU/ml) 6.75±2.16 7.20±3.15 1.00 

LH on day 3 (mlU/ml) 6.44±3.89 6.70±3.97 0.84 

AMH on day 3 (ng/ml) 6.09±4.02 4.93±3.25 0.78 

HCG day endometrial thickness 1.02+0.14 1.01+0.13 0.32 

Number of follicles of >18 mm 2.70+0.94 2.51+0.860 0.86 

Diagnosis    

PCOS N=22 (33.80%) N=21 (32.30%) 

0.94  Un-explained infertility N=23 (35.38%) N=25 (38.46%) 

Male factor infertility N=20 (30.76%) N=19 (29.23%) 

Note: Values expressed as mean ± Standard deviation (SD). No significant difference between groups. 

 

The mean age of the male partner in years was 

31.05±3.42 in single IUI group and 30.61±3.23 in double 

IUI group. When pregnancy was compared in single and 

double IUI group, it was found that pregnancy rate was 

higher in double IUI in all the age groups, 50% versus 

75% in 20-25 years, 28.50% versus 41.37% in 26-30 
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years, 9.67% versus 17.85% in 31-35 years. Double IUI 

has yielded a pregnancy rate of 25% in age groups of 36 

to 40 years in comparison to no pregnancy in single IUI 

group (Table 2). 

The mean female age in the study was 27.9±3.60 in 

single IUI group and 26.53±3.11 in double IUI group. 

Pregnancy rate has been found to be more in double IUI 

than single IUI in age group of 20-25 years (41% versus 

25%), in 26-30 years (31.25% versus 24.13%), in 31-35 

years (11.12% versus 10.52%). There was no pregnancy 

in both single and double IUI groups in age groups of 36 

to 40 years (Table 3). 

In this study, a better pregnancy rate was achieved in 

double than single IUI groups, i.e. 35.41% versus 17.07% 

in infertility up to 5 years duration. The pregnancy rate 

was more in double IUI than single IUI groups (35.41% 

versus 20%) respectively in infertility for 6 to 10 years 

duration (Table 4). No pregnancy could be achieved in 

those 2 women with infertility of more than 10 years. The 

overall pregnancy rate achieved according to the 

indication for IUI in the double IUI group was superior 

when compared to single IUI group. However, there was 

no statistically significant difference between the two 

groups (p=0.60) (Table 5). 

 

Table 2: Male age specific pregnancy rate in single and double IUI. 

Age description (years) 
Number of patients Number of pregnancy % of pregnancy 

Single IUI Double IUI Single IUI Double IUI Single IUI Double IUI 

20-25 06 04 03 02 50.00% 75.00% 

26-30 21 29 06 12 28.50% 41.37% 

31-35 31 28 03 05 09.67% 17.85% 

36-40 07 04 0 01 0% 25.00% 

Table 3: Female age specific pregnancy rate in single and double IUI. 

Age description (years) 
Number of patients Number of pregnancy % of pregnancy 

Single IUI Double IUI Single IUI Double IUI Single IUI Double IUI 

20-25 12 22 03 09 25.00% 41.00% 

26-30 29 32 07 10 24.13% 31.25% 

31-35 19 09 02 01 10.52% 11.12% 

36-40 05 02 0 0 0% 0% 

Table 4: Duration of infertility and pregnancy rate in single and double IUI. 

Duration of infertility 

(years) 

Number of patients Number of pregnancy % of pregnancy 

Single IUI Double IUI Single IUI Double IUI Single IUI Double IUI 

Up to 05 41 48 07 17 17.07% 35.41% 

06-10 24 15 05 03 20.83% 20.00% 

Beyond 10 0 02 0 0 0% 0% 

Table 5: Clinical pregnancies achieved according to indication for IUI. 

Description Single IUI Double IUI p value 

Anovulation 02 (09.09%) 05 (23.80%) 

0.60 Unexplained infertility 07 (30.43%) 08 (32.00%) 

Male factor infertility 03 (15.00%) 07 (36.84%) 

Table 6: Clinical pregnancy achieved based on the number of follicles in both groups. 

 

Description 

Single IUI No. of follicles Double IUI No. of follicles 

<3 >3 <3 >3 

Positive Pregnancy  04 (33.33%) 08 (66.67%) 08 (40.00%) 12 (60.00%) 

 

In patients with <3 follicles the pregnancy rate was 

33.33% (4/12) and in patients with >3 follicles the 

pregnancy rate was 66.67% (8/12) in single IUI group, 

and in double IUI group, the pregnancy rate was 40% and 

60% for patients with <3 follicles and >3 follicles 
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respectively (Table 6). A total 12 pregnancies were 

achieved in a single IUI group (18.46%), 20 in double 

IUI group (30.76%). Though higher pregnancy rates were 

achieved in double IUI group, there was no statistically 

significant difference (p=0.16) between both groups. In 

the single IUI group, 1 patient (8.34%) and in the double 

IUI group, 2 patients (10%) experienced miscarriage. 

Ectopic pregnancy occurred in 1 (5%) patient in the 

double IUI group, whereas there was no ectopic 

pregnancy in the single IUI group. Also, the incidence of 

multiple pregnancies in the single IUI group was 16.67% 

(2/12), and in double IUI group was 20% (4/20). 

Furthermore, one patient in the double IUI group had 

triplet pregnancy (p=0.90) (Table 7). 

 

Table 7: Clinical pregnancies in single and double IUI groups. 

Description Single IUI (N=65) Double IUI (N=65) p value 

Positive pregnancy  12 20 

0.16 Negative pregnancy  53 45 

% of pregnancy  18.46 30.76 

Miscarriage  01 (08.34%) 02 (10.00%) 

0.90 Ectopic pregnancy  00 (0%) 01 (5.00%) 

Multiple pregnancy 02 (16.67%) 04 (20.00%) 

 

DISCUSSION 

Despite revolutionary advances in the field of assisted 

reproduction such as in vitro fertilization (IVF), 

intracytoplasmic sperm injection (ICSI), intrauterine 

insemination (IUI) remains an inexpensive, non-invasive 

and effective first-line therapy for infertile couples. 

Though the technique has essentially remained the same, 

several advances in the stimulation protocols, 

gonadotropins, sperm preparation techniques and 

ultrasound monitoring have led to promising success 

rates with IUI.17 Changes in the frequency and the time of 

IUI are mentioned as significant factors to improve the 

chance of fertility by IUI.15,18 Combining COH with IUI 

was associated with better results than only COH in 

couples with unexplained infertility.19  

Data from the Society of Assisted Reproductive 

technology and the American Society for reproductive 

medicine has stated that age was the only significant 

predictor of pregnancy rate.20 The study by Kang et al, 

supported the importance of the female age in the success 

of IUI.21 The decline in female fertility has been 

suggested to be a result of a decreased oocyte quality.22 In 

this study, though there was a significant decline in the 

pregnancy rate in females after 30 years of age, double 

IUI resulted in better pregnancy rate in all the age groups.  

According to Matheiu and colleagues two factors are of 

poor prognosis, i.e., duration of infertility >3 years 

(p=0.01) and increasing husbands age (p=0.03).23 In the 

present study double IUI resulted in better pregnancy rate 

than single IUI in the male age group of 20 to 40 years. 

However, the difference was not statistically significant. 

Collins emphasized the importance of the duration of 

infertility on the prognosis and reported that the 

cumulative pregnancy rate decreased by 2% each year in 

patients 25 years and older and with duration of infertility 

of 3 years or longer.24 According to a study by 

Tomlimson MJ and colleagues, duration of infertility did 

not affect pregnancy rate significantly unless it had 

continued for more than 22 months.25 In this study, better 

pregnancy rate was achieved in couples with infertility up 

to 5 years, followed by infertility up to 6 to 10 years 

duration. Double IUI produced better pregnancy rate in 

both the groups of infertility up to 5 years and 6 to 10 

years group. However, there was no statistically 

significant difference between the two groups. 

Jameel et al, studied the significance of threshold effect 

for the average total motile sperm count with the average 

total motile sperm count of <10 million/ml, pregnancy 

rates were reported to be very low after IUI and when the 

average sperm count is above 30 million/ml a higher 

pregnancy rate is noted per IUI cycle.26 In Pathak et al, 

study better pregnancy rate was found in double IUI 

group than single IUI group in pre-wash sperm count of 

>50 million/ml, the difference was not statistically 

significant.27 In this study the  prewash sperm count was 

41.81±18.90 and 42.14±19.16 million/ml and the pre-

wash % of progressive motile spermatozoa was 

51.20±14.37 and 50.78±13.51 in single and double IUI 

groups respectively, and the post-wash sperm count was 

31.36±16.59 and  32.14±16.11 and % of progressive 

motile spermatozoa was 94.16±5.86 and 95.80±3.66 in 

both the groups respectively. 

Stratified by indication for treatment, many studies 

reported no significant difference between single and 

double IUI.6,28,29 There are some studies that reported the 

superiority of double IUI.8,9,11 In this study, the overall 

pregnancy rate achieved according to the indication for 

IUI was superior in double IUI group when compared to 

single IUI group, but there was no statistically significant 

difference between the two groups.  
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A recently published meta-analysis demonstrated that 

multi follicular growth is associated with increased 

pregnancy rates in OH/IUI cycles.30 ESHRE Capri 

Workshop Group (2009) report suggested that the success 

of multi-follicular cycles could be related to better 

ovarian reserve and perhaps better oocyte quality, rather 

than number of follicles.31 Bagis et al study, did not find 

any difference in LBRs between single and double IUI 

groups in OH cycles with multi follicular development.7 

This findings are consistent with these findings, the 

overall pregnancy rates were 33.33% and 66.67% in 

cycles with <3 dominant follicles and >3 dominant 

follicles in single IUI groups respectively, and 40% and 

60% in double IUI groups respectively.  

The value of double IUI is still a subject of debate in the 

literature. A number of reports on the superiority of 

double IUIs after HCG administration can be found in 

literature.8,9,11,32,33 The authors of these studies have 

proposed that a second IUI improves the chances of 

conception, especially in COH with an unsynchronized 

ovulation pattern.   

Ragni et al, data supported the hypothesis that two IUIs 

performed 12 hours and 34 hours after HCG 

administration is the most cost-effective regimen.11 

Silverberg et al, compared single IUI performed 34 hours 

after HCG administration with a double IUI performed 18 

hours and 42 hours after HCG administration, this study 

showed a statistically significant difference in favor of 

double IUI regimen.32 Abdalla et al, concluded that two 

IUIs performed 12 hours and 34 hours after HCG 

administration is the most cost-effective regimen for 

women undergoing COH cycles with clomiphene citrate 

and gonadotropins.33 

Contrary to the previously mentioned reports, many 

studies have shown that second insemination in the same 

cycle is not as effective as the first.10,27,28,34-36 Casadei et 

al study, did not find any differences among the three 

groups, of patients who were given a single IUI at 36 

hours, double IUIs at 12-36 hours, and a single IUI at 36 

hours with timed intercourse on the HCG administration 

day.34 In another study, by Tonguc et al, double IUIs 

were shown to have no superiority over single IUI, 

according to pregnancy rates.10 In Matilsty et al study, the 

pregnancy rate was 9.7% in single IUI group and 37.9% 

per patient in the double IUI group.35 Gezgim K et al, 

study concluded no significant difference between single 

IUI applied at 36 hours, and double IUI applied at 24-46 

hours after HCG administration.36 

In Pathak et al, study pregnancy rate was (18.75%) in 

double IUI group (13.86%) in single IUI group, though 

higher pregnancy rates were observed in double IUI 

group, the difference was not statistically significant 

(p>0.05).27 Zahirini Z et al, reported a pregnancy rate of 

11.7% in single IUI group and 13.4% in double IUI group 

and the difference was not statistically significant.29  

Four meta-analyses were published on this topic. Osuna 

et al, demonstrated that double insemination (14.9%) was 

not significantly better than single IUI (11.4%).13 In other 

meta-analyses, the two  insemination procedures were 

compared only in unexplained infertility patients and 

reported that there was no difference between the single 

and double IUI groups (OR=0.92; 95% CI 0.59-1.45, 

p=0.715).37 In a third analysis (Cantineau et al) the results 

favored double IUI over single IUI (OR=1.8, 95% CI: 

1.4-2.4).12 Zavos A et al, in their meta-analysis, revealed 

a trend towards higher pregnancy rates among double IUI 

cycles (OR:1.58; 95% CI: 0.59-4.21), but without 

statistical significance (p=0.20).38 

The present study found higher pregnancy rates in double 

IUI group (30.76%) as compared with a single IUI group 

(18.46%). However, the difference was not statistically 

significant (p=0.16). The discrepancy between the results 

might be due to the differences in ovarian stimulation 

protocols, the timing of IUI, frequency of cycles, the 

inclusion criteria and randomization. In this study, the 

patients were followed up to 12 weeks of gestation, as 

this cohort was from different parts of the country who 

came to undergo infertility treatment from this study 

center. Therefore, authors suggest a follow-up period to 

assess the live birth rate. 

CONCLUSION 

In a developing country like India, it is important to 

achieve maximum success in an affordable cost 

Insemination is less stressful, invasive and economical 

than in vitro fertilization. Double insemination provides 

at least one insemination at an appropriate time with 

respect to ovulation and makes it possible to take full 

advantage of the window of opportunity for IUI. In 

conclusion, this study did find any increase rate in 

pregnancy following double IUI. However, the difference 

was not statistically significant.  

In clinical trials of assisted reproductive techniques, the 

patient sample often is small because these studies 

require a long study period and are expensive to perform.  

However, larger and well-randomized trials are required 

to determine if double IUI can give better results 
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