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Title: Comparison of Effectiveness of Different Protocols used for Controlled Ovarian Hyperstimulation in Intra-

Uterine Insemination Cycle 

Abstract 

Introduction: Intra-uterine insemination (IUI) is one of the most commonly performed procedure of assisted 

reproductive technologies (ART), for the treatment of infertility. Controlled ovarian hyperstimulation (COH) is an 

important first step while performing IUI. This study aims at establishing a relationship between stimulation protocol 

and pregnancy outcome following IUI.  

Methods: This is a retrospective study of 1001 cycles of IUI in which the patients were divided into two groups: 

Group A (CC only) and Group B (CC+ GN or GN alone). The primary outcome assessed was Clinical Pregnancy 

Rates (CPR) and the secondary outcomes were Miscarriage Rate (MR), Multiple Pregnancy Rates (MPR), Follicle 

Numbers and Endometrial Thickness (ET). 

Results: Significantly, higher CPR was observed in Group B in comparison to Group A (14.55% v/s 7.82%; p = 

0.05). MR was much higher in Group A in comparison to Group B, (14.29% v/s 5.43%; p= 0.94), but it was non- 

significant.The Follicle Number and the Endometrial Thickness of the Group A v/s Group B are (1.54 ± 0.69 v/s 1.90 

± 1.04; p = 0.0003) and (8.56 ± 1.33 v/s 8.39 ± 1.29; p = 0.1784), respectively and for subgroups, Group B1 and 

Group B2 are 1.92 ± 0.99 v/s 1.65 ± 0.92; p = 0.0008 and 8.32 ± 1.27 v/s 8.69 ± 1.24; p = 0.0004), respectively. 

Conclusion: GN, either alone or the combination with CC, gives a higher CPR and a lower abortion rate following 

IUI, however, increasing the Multiple Pregnancy Rate. 

Keywords: Infertility, Intrauterine Insemination, Clomiphene Citrate, Gonadotropins, Controlled Ovarian 

Hyperstimulation 
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Introduction 

Infertility, a worldwide health issue is the inability of a couple to conceive, despite unprotected intercourse for the 

period of one year. Most common causes for infertility include mild endometriosis, male factor, unexplained 

infertility, ovulatory dysfunction, and aging (1, 2). Intrauterine insemination (IUI) is the most performed treatment in 

women with infertility owing to mild male factor infertility, anovulation, endometriosis with at least one patent tube, 

and unexplained infertility (3, 4, 5). 

Simplicity, easy management, low cost, and absence of potentially serious complications make IUI a leading 

routinely used technique for infertility (3, 6, 7). Further, development in the type of stimulation protocols, 

gonadotropins, ultrasound monitoring and sperm preparation techniques has enhanced the success rate of IUI. 

IUI may be performed in natural cycle as well as in combination with controlled ovarian hyperstimulation (COH) 

(6). A higher CPR was observed in the latter cases in some studies (8), thus leading to using potential ovarian 

stimulants such as clomiphene citrate (CC). Higher pregnancy rates are observed in patients who were given CC (5, 

9). Bae and co-workers observed a higher rate of pregnancy in patients administered with 3-days treatment of CC 

than those given 5-day treatment with CC. This was believed to be due to an adequate endometrial growth by CC in 

the 3-Day treatment (9). Gonadotropins (GN) such as human menopausal gonadotropin (hMG), follicle stimulating 

hormone (FSH) have also been used as an alternative source for COH (6, 10, 11, 12). GNs although more responsive 

in COH than CC, are expensive and have certain associated AEs [Ovarian Hyperstimulation Syndrome (OHSS), and 

high-order multiple pregnancies]. But, being highly responsive and effective these are used in COH (5). Using a 

combination of CC and GN; COH and IUI can be made a cost effective and efficient process. 

In this study, we assessed the efficacy and safety of CC, GN alone and incombination with CC for COH in infertile 

female patients undergoing IUI. The study aimed at establishing a standard ovulation stimulation protocol including 

the type and dose of the ovarian stimulants (including CC and GNs etc.) to be used combined with IUI to treat 

infertility. 

Materials and Methods 

This was a retrospective, observational study conducted from 1 November, 2014 to 29 February, 2016 under good 

clinical practices as per the International Conference on Harmonization (ICMR, 2006) guidelines and the Declaration 

of Helsinki (13).Women unable to conceive due to ovulatory dysfunction, mild male factors, unexplained infertility, 

mild endometriosis, etc. were included in the study. Following the physical examination and medical history 
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collection, baseline scan for the female patients (willing to participate) was performed on Day 2 or Day 3.The 

patients were divided into two groups: Group A received CC and Group B received GN [Human Menopausal 

Gonadotropin (hMG)]. The patients in Group B were subdivided into two subgroups: Group B1 received GNs (hMG) 

plus CC and Group B2 received GN only. Figure 1 represents the patient disposition.The dosage details are given in 

Figure 2. 

Post semen collection by masturbation and liquefaction (at room temperature), it was analysed for pre wash count 

and motility under microscope. The concentrate of motile sperms was obtained using either swim up or density 

gradient technique and was re-analysed for post wash count. A final volume of 0.5 ml was used for insemination. 

IUI was performed 38 hours after the administration of Injection hCG (Injection Ovitrelle® 250 microgram, Merck 

Sereno) using the treated semen samples. Urine pregnancy test was performed to confirm the positive pregnancy if 

the patients did not have their periods within two weeks and if positive, sonography was performed one week later. 

The CPR was the primary outcome, while miscarriage rate (MR), multiple pregnancy rate (MPR), endometrial 

thickness and follicle number were the secondary outcomes These were compared among different patient groups 

using SPSS version 19.0 (IBM Corporation, United States). 

Results 

A total of 1001 patientswere distributed into three different groups depending on the type of the treatment given. 

Table 1gives the number of patients with different etiologies for infertility among the two patient groups; which was 

found to be non-significant (p = 0.1161). 

CPR varied significantly between Group A (n=9) and Group B (n=129). It was higher in Group A v/s Group B 

(7.82% v/s 14.55 %); (p = 0.05). The subgroup analysis of Group B1 (n=101) and Group B2 (n=28) showed 

comparable CPR i.e. (14.44% v/s 14.97%, respectively); (p = 0.85) (Table 2). 

MR was higher in Group A patients (n=1) in comparison to Group B (n=7) (14.29% v/s 5.43%; p = 0.94); but the 

difference was not significant. The test of significance could not be performed in the groups B1 (6/129, 4.65%) and 

B2 (1/129, 0.077%) due to a small sample size. 

While no multiple pregnancies were observed in Group A, the MPR was 13.17 % in Group B. Among a total 17 

patients exhibiting multiple pregnancy; 11 and 6 patients belonged to Group B1 and B2, respectively, which was 

non-significant (10.89% v/s 21.42%; p = 0.14). Thus, MPR was higher in patients receiving GN alone. 
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Group A had a lower number of follicles than Group B (1.54 ± 0.69 v/s 1.90 ± 1.04; p = 0.0003) which was found to 

be statistically significant, while Group B1 had a higher number of follicles than Group B2 (1.92 ± 0.99 v/s 1.65 ± 

0.92; p = 0.0008). The difference in endometrial thickness was non-significant between groups (Group A: 8.56 ± 

1.33 v/s Group B: 8.39 ± 1.29; p = 0.17). The comparison between the subgroups, showed that the follicle number 

(1.92 ± 0.99 v/s 1.65 ± 0.92; p = 0.0008) was significantly higher in Group B1 than in Group B2, respectively. 

While, endometrial thickness (8.32 ± 1.27 v/s 8.69 ± 1.24; p = 0.0004) was significantly higher in Group B2 

(Table3). 

Discussion 

The effectiveness of different protocols for COH that can be used in combination with IUI was assessed in the 

current study in terms of primary (CPR) and secondary outcomes (MR, MPR, Follicle Numbers, Endometrial 

Thickness). 

In the present study, CPR was significantly higher in Group B patients who received GN alone or in combination 

with CC, in comparison to Group A patients, i.e.,14.55 % and 7.82% (p = 0.05) who received CC alone. CPR was 

comparable between the groups (Group B1 v/s Group B2) receiving GN+CC or GN alone (14.44% v/s 14.97%; p = 

0.86).  

Previous studies have reported varying outcomes on following use of CC and hMG alone and in combination. 

Deshpande et al (2013) reported 13.89%, 15.58% and 7.43% CPR, in patient groups treated with hMG + CC, hMG 

only and CC only, respectively (7). The pregnancy rate was higher when low dose of hMG (75 IU) was administered 

either alone or in combination with CC (15.58% and 13.89%, respectively). Similar conclusion was drawn by 

Kamath et al (2010) (10).  

The per cycle pregnancy rates for CC+IUI, FSH+IUI and IVF were 7.6%, 9.8% and 30.7%, respectively, obtained 

during FASTT (The Fasttrack And Standard Treatment Trial) study (14). Recently, Karadag et al (2016) observed a 

higher CPR in the GN group than in the CC group (15). The higher pregnancy rates after using GN could be due to a 

better follicular development, development of multiple follicles and good endometrial thickness. 

Recently, in a study conducted by Diamond et al (2015) in women with unexplained infertility aged 18-40 years, the 

CPRs in the patient groups given GN alone v/s CC alone were 35.5% v/s 28.3%, respectively. The multiple gestation 

rates were higher in GN only group (31.8%; p = 0.006) than that in CC only group (9%; p = 0.44). Mostly, twins (4, 

1.3%) were found to be born in CC only group, while there were 25 twins (8.3%) and 6 (2%) triplets in GN only 
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treatment group (16). This could possibly be due to multiple follicular development and multiple ovulation. The 

present study also have demonstrated multiple follicles with the use of GNs. 

Mukherjee and coworkers conducted a prospective, randomized study comparing the effect of the single dose of 

uFSH + CC with only CC. The CPR observed was 17% v/s 8.3% (p = 0.0001) in patient groups administered with a 

combination of uFSH + CC v/s CC only, respectively. The difference in MR was observed (p = 0.99). MR was 

higher in Group A patients (n=1; 14.29%) than Group B (n= 7/129; 5.43%); but the difference was not significant (p 

= 0.94). The test of significance could not be performed in the groups B1 (6/129; 4.65%) and B2 (1/129; 0.077%) 

due to a small sample size. Higher MR in CC group can be due to inappropriate Endometrial Thickness due to its 

anti-oestrogenic nature. 

In an open labelled, randomized study by Peerear et al (2015), CPR in hMG only v/s CC only patient groups were 

14.4% (48/334)v/s 9% (29/323).The same study reported 8.5 mm v/s 7.5 mm endometrial thickness in hMGv/s CC 

patients groups, respectively (p < 0.001).The CPR and Endometrial Thickness in our study were 14.97% v/s 7.82% 

and 8.69 ± 1.24 mm v/s 8.56 ± 1.33 mm in the GN (hMG) only (Group B2)v/s CC (Group A) only groups, 

respectively. Thus, the results were in agreement with the study by Peerear and coworkers. 

Denkart and coworkers compared the CPR, MPR and live births in patient groups (with unexplained infertility and 

male subfertility) given CConly and FSH only. The respective outcome rates were 38% and 34.3%, 7.4% and 4.3% 

and 70.4% and 73.9%, in CC only and FSH only groups, respectively(17). The dose given in the current study was 

almost same, for all the treatment groups, as in the above two studies, viz., GN alone group was given 75 IU daily 

from Day 2/3 of natural cycle; CC+GN group was administered with 50 mg CC from Day 2- Day 6 and 75 IU GN on 

alternate days as Day 3, Day 5 and Day 7. The comparable rates for the outcomes assessed were observed in the 

above two studies and the present study.  

Karadag et al observed no multiple pregnancies in both the patient groups (15). However, in the present study, no 

cases of multiple pregnancies were observed in CC alone patient group, while a higher rate was seen in hMG alone 

group (21.42%) than in CC+hMG group (10.89%).  

However, in a study by Abdelazim and co-workers showed contrasting results to the present study wherein CPR was 

higher in CC+hMG v/s hMG only group; 26.7% v/s 6.7%, respectively. Although, no significant differences were 

found in the outcomes such as endometrial thickness and number of follicles (18). Whereas, in the present study 

significant differences were observed in the endometrial thickness (8.35±1.44 mm v/s 8.63±1.43 mm in 
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CC+hMGv/shMG only group, respectively) and number of follicles (2.01±0.99 v/s 1.69±0.94 in CC+hMGv/shMG 

only group, respectively) for the concerned groups.  

Thus, based on the findings of present study and the past research, we could state that the protocol followed in our 

study could be used as an effective, standard protocol for COH with IUI. The stepwise protocol given in Figure 2 

should be followed. 

Conclusion 

GN, either alone or in combination with CC, gives a higher CPR and a lower MR following IUI, however, increasing 

the MPR. Thus, GN or the combination of GN and CC can be used for an effective COH in combination with IUI for 

improved CPRs. 
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Table and Figure Legends 

Table 1: Etiology of Infertility for Group A (CC) and Group B (CC+GN or GN only) 

Table 2: Primary and Secondary Outcomes Obtained for Group A (CC) and Group B (CC+GN /GN only) 

Table 3: Primary and Secondary Outcomes Obtained for Group B1 (CC+GN) and Group B2 (GN only) 

Figure 1: Patient Groups as per the Treatments Given in the Present Study 
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Figure 2: Illustration of the Ovarian Stimulation Protocol Standardized During the Present Study 
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Table 1: Etiology of Infertility for Group A (CC) and Group B (CC+GN or GN only) 

Etiologies CC  

(n = 115) 

CC+GN or GN only 

(n = 886) 

Endometriosis (n = 56)  6 (0.05%) 50 (0.06%) 

Male factor  (n = 233) 36 (0.31%) 197 (0.22%) 

Multifactorial (n = 68)   11 (0.09%) 57 (0.06%) 

Ovulatory dysfunction (n = 242)  22 (0.19%) 220 (0.25%) 

Unexplained infertility (n = 402) 40 (0.35%) 362 (0.41%) 

p-value: 0.1161 
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Table 2: Primary and Secondary Outcomes Obtained for Group A (CC) and Group B (CC+GN /GN only) 

Outcome Rates (%) Group A (N= 115) Group B (N= 886) p value 

Primary Outcome 

 Clinical Pregnancy 

9/115 (7.82%) 129/886 (14.55%) 0.05 

Secondary Outcome (Mean ± SD) 

Multiple Pregnancy 0 17/129 (13.17%)^  

Miscarriage Rate 1/9 (14.29 %) 7/129 (5.43%) 0.94 

Follicle number 1.54 ± 0.69 1.90 ± 1.04 0.0003 

Endometrial thickness (mm) 8.56 ± 1.33 8.39 ± 1.29 0.1784 

⃰ Group 2A and Group 2B are subgroups of Group B^ non-evaluable p-value. 
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Table 3: Primary and Secondary Outcomes Obtained for Group B1 (CC+GN) and Group B2 (GN only) 

Outcome Rates (%) Group B1 (N= 699) Group B2 (N= 187) p value 

Primary Outcome Clinical 

Pregnancy 

101/699 (14.44%) 28/187 (14.97%) 0.85 

Secondary Outcome (Mean ± SD) 

Multiple Pregnancy 11/101 (10.89%) 6/28 (21.42%) 0.14 

Miscarriage 6/129 (0.047%) 1/129 (0.008%)  

Follicle number 1.92 ± 0.99 1.65 ± 0.92 0.0008 

Endometrial thickness (mm) 8.32 ± 1.27 8.69 ± 1.24 0.0004 

CC+GN: 699 and GN only: 187 
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