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Abstract 

Background 

Human chorionic gonadotropin (hCG) has traditionally been used for final oocyte maturation in 

IVF/ICSI cycles. However, hCG is associated with an increased risk of ovarian hyperstimulation 

syndrome (OHSS). Gonadotropin-releasing hormone agonist (GnRH-a) trigger with 

individualized luteal phase support has emerged as a safer alternative. 

Aim 

To compare reproductive outcomes and incidence of OHSS between GnRH agonist trigger with 

LH-driven luteal phase support and conventional hCG trigger with standard luteal support in 

fresh IVF/ICSI cycles. 

Materials and Methods 

A prospective randomized clinical study was conducted from January to December 2010 at a 

tertiary care teaching hospital in Tamil Nadu. A total of 120 infertile women undergoing fresh 

IVF/ICSI cycles were randomized into two groups: Group A (GnRH agonist trigger with LH-

driven luteal support; n=60) and Group B (hCG trigger with conventional luteal support; n=60). 
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Primary outcome was clinical pregnancy rate. Secondary outcomes included implantation rate, 

live birth rate, miscarriage rate, and incidence of OHSS. 

Results 

The clinical pregnancy rate was 45.0% in Group A and 40.0% in Group B (p=0.576). Live birth 

rates were 38.3% and 33.3%, respectively (p=0.564). Moderate/severe OHSS occurred in 1.7% 

of Group A compared with 10.0% of Group B (p=0.048). Implantation rates were significantly 

higher in Group A (29.8% vs 24.5%, p=0.041). 

Conclusion 

GnRH agonist trigger with LH-driven luteal support demonstrated comparable reproductive 

outcomes and significantly reduced OHSS incidence compared with conventional hCG trigger. 

This protocol may represent a safer alternative in fresh IVF/ICSI cycles. 

Keywords: IVF, ICSI, GnRH agonist trigger, hCG trigger, luteal phase support, OHSS, 

infertility. 

Introduction 

Infertility affects approximately 10–15% of reproductive-aged couples worldwide. Assisted 

reproductive technologies (ART), particularly IVF and ICSI, have transformed infertility 

management[1]. Controlled ovarian stimulation aims to recruit multiple follicles, thereby 

improving the number of retrievable oocytes and enhancing pregnancy outcomes[2]. 

Traditionally, hCG has been used to trigger final oocyte maturation because of its structural 

similarity to LH[3]. However, the prolonged luteotropic activity of hCG increases vascular 

endothelial growth factor production and predisposes patients to ovarian hyperstimulation 

syndrome[4]. 

GnRH agonist trigger induces a physiological endogenous LH surge, resulting in reduced OHSS 

risk[5-6]. Nevertheless, the shorter duration of the endogenous LH surge may cause luteal phase 

insufficiency, necessitating individualized luteal support strategies[7-9]. 
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The present study was designed to compare the effectiveness of GnRH agonist trigger with LH-

driven luteal support against conventional hCG trigger with standard luteal support in fresh 

IVF/ICSI cycles conducted at a tertiary care teaching hospital in Tamil Nadu. 

Aim 

To compare reproductive outcomes between GnRH agonist trigger with LH-driven luteal support 

and hCG trigger with conventional luteal support in fresh IVF/ICSI cycles. 

Objectives 

1. To compare clinical pregnancy rates. 

2. To compare implantation rates. 

3. To compare live birth rates. 

4. To evaluate miscarriage rates. 

5. To assess incidence of OHSS. 

6. To compare oocyte retrieval outcomes and fertilization rates. 

 

Materials and Methods 

This prospective randomized controlled study was conducted in the Department of Reproductive 

Medicine of a tertiary care teaching hospital in Tamil Nadu, India, over a period of one year 

from January 2010 to December 2010. A total of 120 infertile women undergoing fresh IVF/ICSI 

cycles and fulfilling the eligibility criteria were enrolled in the study. After obtaining informed 

written consent, participants were randomly allocated into two equal groups using a computer-

generated block randomization sequence. Allocation concealment was ensured through the use of 

sequentially numbered sealed opaque envelopes, which were opened only after patient 

enrollment. Group A consisted of 60 women who received a GnRH agonist trigger for final 

oocyte maturation followed by LH-driven luteal phase support, whereas Group B comprised 60 

women who received the conventional hCG trigger along with standard luteal phase support. The 
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baseline demographic and clinical characteristics of the participants were assessed before 

initiation of treatment to ensure comparability between the two groups. This randomized design 

was adopted to minimize selection bias and facilitate an objective comparison of reproductive 

outcomes and safety profiles between the two treatment protocols. 

Inclusion and Exclusion Criteria 

Women aged between 22 and 38 years who were diagnosed with either primary or secondary 

infertility and were scheduled to undergo fresh IVF/ICSI cycles were considered eligible for 

inclusion in the study. Only women with a body mass index (BMI) between 18 and 30 kg/m², a 

normal uterine cavity confirmed by ultrasonography or hysteroscopy, basal follicle-stimulating 

hormone (FSH) levels less than 10 IU/L, and an antral follicle count (AFC) greater than six were 

enrolled. These criteria were selected to ensure an adequate ovarian reserve and to minimize 

factors that could adversely affect ovarian response and pregnancy outcomes. 

Women were excluded if they had severe endometriosis (Stage III or IV), poor ovarian reserve, 

uncontrolled endocrine disorders such as thyroid dysfunction, diabetes mellitus, or 

hyperprolactinemia, and congenital or acquired uterine abnormalities that could interfere with 

implantation or pregnancy. Patients with a history of recurrent implantation failure, severe male 

factor infertility requiring surgical sperm retrieval techniques, or a previous history of ovarian 

hyperstimulation syndrome (OHSS) were also excluded from the study. These exclusion criteria 

were adopted to reduce potential confounding variables and ensure a relatively homogeneous 

study population for accurate comparison of treatment outcomes between the two groups. 

 

Ovarian Stimulation Protocol 

Controlled ovarian stimulation was performed using recombinant FSH. Follicular growth was 

monitored by serial transvaginal ultrasonography and serum estradiol estimation. GnRH 

antagonist was initiated when the leading follicle reached 14 mm. 
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Group A received 0.2 mg triptorelin as GnRH agonist trigger. Group B received 10,000 IU hCG 

trigger. Oocyte retrieval was performed 36 hours later under ultrasound guidance. 

Following oocyte retrieval, all participants received luteal phase support according to their 

assigned treatment group. Women in Group A, who received the GnRH agonist trigger, were 

administered progesterone vaginal gel at a dose of 90 mg once daily along with estradiol valerate 

4 mg daily. In addition, recombinant luteinizing hormone (LH) supplementation was provided 

every third day throughout the luteal phase to compensate for the reduced endogenous LH 

secretion associated with GnRH agonist triggering and to maintain adequate corpus luteum 

function. Women in Group B, who received the conventional hCG trigger, were given standard 

luteal phase support consisting of micronized vaginal progesterone at a total dose of 600 mg per 

day along with routine estradiol supplementation. Luteal support was continued until 

confirmation of pregnancy and subsequently maintained according to institutional protocols in 

women who achieved conception. This approach was intended to optimize endometrial 

receptivity and support early implantation and pregnancy maintenance in both study groups. 

Outcome Measures 

The primary outcome measure of the study was the clinical pregnancy rate, defined as the 

presence of an intrauterine gestational sac with fetal cardiac activity confirmed by transvaginal 

ultrasonography at 6–8 weeks of gestation. Secondary outcome measures included the 

implantation rate, calculated as the number of gestational sacs observed divided by the total 

number of embryos transferred; the live birth rate, defined as the delivery of a viable infant 

beyond 24 weeks of gestation; and the miscarriage rate, defined as spontaneous pregnancy loss 

before 20 weeks of gestation after confirmation of a clinical pregnancy. Additional secondary 

outcomes included the incidence of ovarian hyperstimulation syndrome (OHSS), categorized 

according to established clinical criteria, the number of oocytes retrieved during oocyte 

aspiration, and the fertilization rate, calculated as the proportion of mature oocytes that were 

successfully fertilized following IVF or ICSI procedures. These outcome measures were selected 

to comprehensively evaluate both the efficacy and safety of the two triggering and luteal support 

protocols in fresh IVF/ICSI cycles. 
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Statistical Analysis 

All collected data were entered into Microsoft Excel and analyzed using the Statistical Package 

for the Social Sciences (SPSS) software version 16.0 (SPSS Inc., Chicago, IL, USA). Continuous 

variables such as age, body mass index, duration of infertility, number of oocytes retrieved, and 

fertilization rates were expressed as mean ± standard deviation (SD). Comparisons between the 

two study groups for continuous variables were performed using the independent samples t-test 

after assessing the normality of data distribution. Categorical variables, including clinical 

pregnancy rate, implantation rate, live birth rate, miscarriage rate, and incidence of ovarian 

hyperstimulation syndrome (OHSS), were presented as frequencies and percentages. The Chi-

square test was used to compare proportions between groups, while Fisher’s exact test was 

applied when the expected cell frequency was less than five. A p-value of less than 0.05 was 

considered statistically significant for all analyses. The statistical analysis was performed on an 

intention-to-treat basis to ensure that all randomized participants were included in the final 

evaluation, thereby minimizing potential bias and enhancing the validity of the study findings. 

Results 

Table 1. Baseline Characteristics 

Variable Group A (n=60) Group B (n=60) p-value 

Age (years) 30.8 ± 4.2 31.1 ± 4.0 0.682 

BMI (kg/m²) 24.3 ± 2.8 24.7 ± 3.1 0.471 

Duration of infertility (years) 5.2 ± 2.4 5.5 ± 2.6 0.533 

AFC 13.8 ± 4.1 13.2 ± 3.9 0.421 

Basal FSH (IU/L) 6.9 ± 1.8 7.1 ± 1.9 0.648 

There were no statistically significant differences between the groups, indicating comparable 

baseline characteristics (Table 1). 
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Table 2. Cycle Characteristics 

Variable Group A Group B p-value 

Oocytes retrieved 11.8 ± 4.2 11.1 ± 3.9 0.362 

Mature oocytes 9.4 ± 3.1 8.8 ± 2.9 0.271 

Fertilization rate (%) 72.5 ± 11.3 69.2 ± 12.1 0.128 

Embryos transferred 2.1 ± 0.4 2.0 ± 0.3 0.173 

No significant differences were observed in ovarian response or embryological outcomes 

between the groups (Table 2). 

Table 3. Reproductive Outcomes 

Outcome Group A Group B p-value 

Clinical pregnancy 27 (45.0%) 24 (40.0%) 0.576 

Implantation rate 29.8% 24.5% 0.041* 

Live birth rate 23 (38.3%) 20 (33.3%) 0.564 

Miscarriage rate 4 (6.7%) 5 (8.3%) 0.728 

Clinical pregnancy and live birth rates were comparable. Implantation rate was significantly 

higher in Group A (Table 3). 

Table 4. Safety Outcomes 

Outcome Group A Group B p-value 

Mild OHSS 2 (3.3%) 6 (10.0%) 0.143 

Moderate/Severe OHSS 1 (1.7%) 6 (10.0%) 0.048* 

Hospitalization 0 4 (6.7%) 0.042* 

GnRH agonist trigger significantly reduced clinically significant OHSS (Table 4). 
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Discussion 

The present study demonstrated that GnRH agonist trigger with LH-driven luteal support 

produced reproductive outcomes comparable to conventional hCG trigger while significantly 

reducing OHSS risk[10-12]. 

The clinical pregnancy rate observed in the GnRH agonist group (45.0%) was similar to that 

reported by Humaidan et al., who demonstrated comparable pregnancy outcomes after intensive 

luteal support[13-15]. Similarly, Engmann et al. reported significantly reduced OHSS incidence 

without compromising pregnancy rates[16]. 

Our findings are consistent with Kolibianakis et al., who showed that individualized luteal 

support can overcome luteal insufficiency associated with GnRH agonist triggering[17]. 
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The implantation rate in our study was significantly higher in Group A. This may be attributed to 

improved endometrial receptivity resulting from lower supraphysiological steroid exposure and 

reduced vascular permeability[18-19]. 

OHSS remains one of the most serious complications of ART[20]. The significantly lower OHSS 

incidence observed in Group A aligns with findings from Griesinger et al. and Humaidan et al., 

who demonstrated substantial reductions in severe OHSS following GnRH agonist trigger[21-

23]. 

The live birth rates observed in both groups were comparable, suggesting that LH-driven luteal 

support effectively compensates for luteal phase deficiency after GnRH agonist triggering[24-

25]. 

The major strengths of this study include prospective randomization and standardized 

stimulation protocols. Limitations include single-center design, modest sample size, and lack of 

long-term neonatal outcome assessment. 

Conclusion 

GnRH agonist trigger with LH-driven luteal phase support offers reproductive outcomes 

comparable to conventional hCG trigger while significantly reducing OHSS incidence. This 

protocol appears to be a safer and effective alternative in fresh IVF/ICSI cycles and may be 

particularly beneficial for women at increased risk of OHSS. 
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