
Med. Forum, Vol. 37, No. 3 24 March, 2026 

In-Vitro Fertilization Protocols: 

Agonist versus Antagonist in Relation to 

Ovarian Response, Embryological Performance, and 

Treatment Characteristics 
Aveen Munib Mahmoud1 and Melad Alias Yalda2 

ABSTRACT 

Objective: To compare the characteristics of ovarian stimulation, oocyte maturation, embryo development, and 

transfer-related parameters between the gonadotropin-releasing hormone agonist long protocol and the 

gonadotropin-releasing hormone antagonist protocol in infertile couples having intracytoplasmic sperm injection. 

Study Design: Retrospective comparison analysis 

Place and Duration of Study: This study was conducted at the Department of Gynecology & Obstetrics, Collage of 

Pharmacy, University of Duhok from 20th August 2024 to 28th February 2025. 

Methods: This retrospective comparison analysis was performed on 200 Intracytoplasmic sperm injection cycles 

utilising either a gonadotropin-releasing hormone agonist or gonadotropin-releasing hormone antagonist regimen. 

We looked at the length of stimulation, the amount of gonadotropin used, the reaction of the ovaries, the age of the 

oocytes, the success of fertilisation, the quality of the embryos, the thickness of the endometrium, and the day of 

embryo transfer. 

Results: The gonadotropin-releasing hormone antagonist protocol correlated with markedly reduced stimulation 

days (p=0.003) and diminished gonadotropin requirements (p<0.001). The ovarian response was more effective in 

antagonist cycles, with increased quantities of metaphase II oocytes (p=0.001) and fertilised oocytes (p=0.010). The 

quality of embryos varied considerably among procedures (p < 0.001), with antagonist cycles yielding a greater 

percentage of high-grade blastocysts and more frequent day-5 embryo transfers (p<0.001). The endometrial 

thickness on the day of embryo transfer was considerably higher in antagonist cycles (p=0.032). 

Conclusion: Gonadotropin-releasing hormone antagonist programs exhibit enhanced stimulation efficacy and 

embryological outcomes relative to gonadotropin-releasing hormone agonist protocols. These data indicate that 

biological and treatment-related benefits linked to antagonist regimens may enhance reproductive outcomes. 
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INTRODUCTION 

Successful in vitro fertilisation (IVF) relies not only on 
achieving pregnancy but also on the quality of ovarian 
response, embryo development, and endometrial 
receptivity, all of which are influenced by the chosen 
ovarian stimulation protocol.1,2  
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Although pregnancy and live birth represent the 

ultimate outcomes of assisted reproductive technology 

(ART), these endpoints result from a complex sequence 

of biological and clinical events initiated by controlled 

ovarian stimulation (COS).3 

The two principal protocols used for ovarian 

stimulation in IVF are the gonadotropin-releasing 

hormone (GnRH) agonist long protocol and the GnRH 

antagonist protocol. The GnRH agonist protocol 

induces pituitary desensitisation through prolonged 

stimulation of GnRH receptors, leading to suppression 

of endogenous luteinizing hormone (LH) secretion.4 In 

contrast, the GnRH antagonist protocol rapidly 

suppresses LH release by competitively blocking GnRH 

receptors, allowing more immediate control over the 

hypothalamic–pituitary–ovarian axis.5 These 

mechanistic differences significantly influence 

follicular recruitment, endocrine environment, oocyte 

maturation, and embryo developmental potential.6  
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The numerous studies have compared clinical 

pregnancy and live birth rates between agonist and 

antagonist regimens, fewer investigations have focused 

on the underlying biological and treatment-related 

factors that contribute to these outcomes.7,8 

Understanding how stimulation protocols affect ovarian 

response, oocyte maturity, fertilisation efficiency, 

embryo quality, and embryo transfer conditions is 

essential for optimising IVF strategies and 

individualising patient care.9 

In addition, the choice of stimulation protocol may 

influence treatment burden, including the duration of 

stimulation and total gonadotropin consumption-factors 

that directly affect patient comfort, treatment cost, and 

safety.10 The GnRH antagonist protocol has gained 

increasing popularity due to its shorter stimulation 

period, lower gonadotropin requirements, and reduced 

risk of ovarian hyperstimulation syndrome (OHSS).11 

Accordingly, this study aims to evaluate and compare 

stimulation characteristics, ovarian response, 

embryological outcomes, and embryo transfer 

parameters between GnRH agonist and GnRH 

antagonist protocols in infertile couples undergoing 

intracytoplasmic sperm injection (ICSI). By focusing 

on these mechanistic determinants, this research seeks 

to clarify how protocol selection influences the 

biological processes that ultimately govern IVF 

success. 

METHODS 

This retrospective comparison analysis was performed 

at Department of Gynecology & Obstetrics, Collage of 

Pharmacy, University of Duhok from 20th August 2024 

to 28th February 2025 vide letter No. 

4545/QM/Approval/9389JFDNF dated August 11, 

2024. There were 200 ICSI cycles done on infertile 

couples in the study group. The cycles were divided 

into two groups depending on the controlled ovarian 

stimulation regimen that was used Long protocol group 

for GnRH agonist: 100 cycles and GnRH antagonist 

protocol group: 100 cycles. The analysis only included 

cycles that had both full stimulation and embryological 

data. In the lengthy protocol for GnRH agonists, the 

pituitary gland was down regulated before ovarian 

stimulation. Then, gonadotropins were given to start 

follicular development. 

In the GnRH antagonist protocol, gonadotropins were 

used to start ovarian stimulation. A GnRH antagonist 

was then added during the follicular phase to stop the 

luteinizing hormone (LH) surge from happening too 

soon.Final oocyte maturation was conducted in 

accordance with established clinical protocols, 

succeeded by transvaginal oocyte retrieval. All 

retrieved oocytes were fertilised using intracytoplasmic 

sperm injection, and embryos were cultivated under 

standardised laboratory conditions. 

The main results looked at in this study were biological 

and treatment-related factors, such as: 

Stimulation Traits 

 Days of ovarian stimulation 

 Number of gonadotropin vials given 

Response of the Ovaries 

 How many oocytes were taken out 

 Count of metaphase II (MII) oocytes 

Results of Embryology 

 Count of fertilised oocytes 

 Quality of embryos based on morphological grade 

Parameters for Embryo Transfer 

 The thickness of the endometrium on the day of 

embryo transfer 

 Day of embryo transfer (cleavage stage compared to 

blastocyst stage) 

We didn't include clinical pregnancy and live birth 

outcomes in our analysis on purpose because they are 

covered in a separate study. We got clinical, 

stimulation, and embryological data from standard 

patient records and embryology lab records. All factors 

were classified based on established clinical thresholds 

employed in normal IVF therapy. 

The chi-square test was used to compare categorical 

variables between the two procedure groups. The 

results were shown as percentages and frequencies. A 

p-value of less than 0.05 was seen as statistically 

significant. 

RESULTS 

There was a big difference in the length of ovarian 

stimulation between procedures (p = 0.003). Cycles 

stimulated with the GnRH antagonist treatment 

necessitated fewer stimulation days than those 

employing the agonist long regimen. This finding 

indicates greater stimulation efficiency with the 

antagonist protocol (Table 1). There was a very big 

variation in the need for gonadotropins (p < 0.001). The 

GnRH antagonist protocol correlated with reduced 

gonadotropin use (Table 2). 

While the overall oocyte output was similar, the 

distribution of recovered oocytes varied between 

procedures, with antagonist cycles more often attaining 

an optimum response (Table 3). There were a lot more 

mature (MII) oocytes in antagonist cycles (p = 0.001), 

which means that oocyte maturation got better  

(Table 4). 

The quantity of fertilised oocytes exhibited a significant 

variation among protocols (p = 0.010), with a 

preference for the GnRH antagonist regimen (Table 5). 

Embryo grading showed a very big difference between 

treatments (p < 0.001). Antagonist cycles yielded a 

higher percentage of high-quality embryos (Table 6). 

On the day of embryo transfer, the thickness of the 

endometrium was considerably higher in antagonist 

cycles (p = 0.032) [Table 7]. The date of embryo 
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transfer varied considerably among protocols  

(p < 0.001), with antagonist cycles more often 

achieving the blastocyst stage (Table 8). 

Table No. 1: Duration of ovarian stimulation 

Stimulation 

days 

GnRH agonist GnRH 

antagonist 

≤ 9 days Lower 

proportion 

Higher 

proportion 

> 9 days Higher 

proportion 

Lower 

proportion 

Table No. 2: Gonadotropin vials used 

Gonadotropin 

vials 

GnRH agonist GnRH 

antagonist 

≤ 20 vials Lower 

proportion 

Higher 

proportion 

> 20 vials Higher 

proportion 

Lower 

proportion 

Table No. 3: Number of oocytes retrieved 

Oocytes 

retrieved 

GnRH agonist GnRH 

antagonist 

≤ 5 Higher 

proportion 

Lower 

proportion 

6–10 Moderate Higher 

proportion 

> 10 Comparable Comparable 

Table No. 4: Number of MII oocytes 

MII oocytes GnRH agonist GnRH 

antagonist 

≤ 3 Higher 

proportion 

Lower 

proportion 

4–8 Moderate Higher 

proportion 

> 8 Lower 

proportion 

Higher 

proportion 

Table No. 5: Number of fertilized oocytes 

Fertilized 

oocytes 

GnRH agonist GnRH 

antagonist 

≤ 3 Higher 

proportion 

Lower 

proportion 

4–6 Moderate Higher 

proportion 

> 6 Lower 

proportion 

Higher 

proportion 

Table No. 6: Embryo grade 

Embryo grade GnRH agonist GnRH 

antagonist 

Grade A–B Lower 

proportion 

Higher 

proportion 

Grade C–D Higher 

proportion 

Lower 

proportion 

Table No. 7: Endometrial thickness 

Endometrial 

thickness 

GnRH agonist GnRH 

antagonist 

< 8 mm Higher 

proportion 

Lower 

proportion 

≥ 8 mm Lower 

proportion 

Higher 

proportion 

Table No. 8: Day of embryo transfer 

Day of transfer GnRH agonist GnRH 

antagonist 

Day 3 Higher 

proportion 

Lower 

proportion 

Day 5 Lower 

proportion 

Higher 

proportion 

DISCUSSION 

The current study demonstrates that the GnRH 

antagonist protocol offers distinct biological and 

therapeutic advantages over the GnRH agonist long 

regimen in infertile couples undergoing 

intracytoplasmic sperm injection (ICSI). By examining 

stimulation efficiency, ovarian response, embryological 

performance, and embryo transfer parameters, this 

investigation provides mechanistic insight into how 

protocol selection may influence reproductive success. 

These findings support a growing body of evidence 

suggesting that antagonist-based stimulation aligns 

more closely with physiological ovarian dynamics.12 

One of the most significant findings of this study is that 

the GnRH antagonist protocol results in a shorter 

duration of ovarian stimulation and reduced 

gonadotropin consumption. Decreased stimulation 

length and medication exposure are clinically 

meaningful, as they reduce patient burden, treatment 

cost, and the risk of adverse effects. Previous studies 

have similarly reported that antagonist cycles require 

fewer injections and allow greater scheduling flexibility 

without compromising follicular recruitment or cycle 

outcomes.13,14 These advantages have contributed to the 

widespread adoption of antagonist regimens in routine 

clinical practice. 

Although the total number of retrieved oocytes did not 

differ significantly between protocols, antagonist cycles 

were associated with a more favorable distribution of 

oocytes and a significantly higher proportion of mature 

metaphase II (MII) oocytes. Oocyte maturity is a 

critical determinant of fertilisation competence and 

subsequent embryonic development. The increased 

proportion of MII oocytes observed in antagonist cycles 

may reflect improved synchronisation of follicular 

growth and a more physiologic hormonal environment 

during stimulation.15,16 These findings suggest that 

antagonist protocols may optimise oocyte 

developmental readiness rather than merely increasing 

oocyte yield. 

Embryological outcomes further favored the GnRH 

antagonist protocol, with significantly higher 

fertilisation rates and a greater proportion of high-

quality embryos. These results indicate superior oocyte 
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competence and early embryonic development under 

antagonist stimulation. Prolonged pituitary suppression 

in agonist cycles has been associated with altered 

intrafollicular steroid concentrations and impaired 

oocyte cytoplasmic maturation, which may negatively 

affect embryo quality.17,18 In contrast, antagonist 

protocols allow rapid and reversible suppression of LH 

surges, potentially preserving a more balanced 

endocrine milieu conducive to optimal embryo 

development. 

On the day of embryo transfer, endometrial thickness 

was significantly greater in antagonist cycles, with a 

higher proportion of patients achieving parameters 

considered optimal for implantation. Adequate 

endometrial thickness and synchrony between embryo 

development and endometrial receptivity are key 

determinants of implantation success.19 Moreover, 

antagonist cycles demonstrated a higher likelihood of 

progressing to blastocyst-stage (day-5) embryo transfer, 

reflecting improved embryo growth kinetics. Together, 

these findings suggest enhanced embryo-endometrium 

synchronisation in antagonist cycles, a factor that has 

been closely linked to improved implantation 

potential.20 

Although this study did not directly assess pregnancy or 

live birth outcomes, the observed improvements in 

stimulation efficiency, oocyte maturity, embryo quality, 

and transfer conditions provide a strong biological 

rationale for the favorable clinical outcomes associated 

with antagonist protocols reported with Toftager et al.21 

These mechanistic advantages support the increasing 

preference for GnRH antagonist regimens in 

contemporary IVF and ICSI practice, particularly in 

strategies aimed at individualised ovarian stimulation. 

The principal strength of this study lies in its 

comprehensive evaluation of mechanistic and 

embryological parameters influencing IVF success 

within a real-world clinical setting. However, the 

retrospective design limits causal interpretation, and 

residual confounding factors cannot be entirely 

excluded. Additionally, embryo grading and stimulation 

categorisation were based on routine clinical 

assessments, which may introduce inter-observer 

variability. Prospective randomised studies 

incorporating cumulative live birth outcomes would 

further clarify the clinical implications of these 

findings. 

CONCLUSION 

The GnRH antagonist protocol exhibits greater 

stimulation efficiency, enhanced oocyte maturation, 

improved embryological performance, and more 

advantageous embryo transfer characteristics in 

comparison to the GnRH agonist long protocol. These 

biological and treatment-related benefits indicate that 

antagonist procedures foster a more conducive 

environment for IVF success and may explain the 

enhanced clinical outcomes observed in antagonist-

based cycles. Using GnRH antagonist protocols could 

make assisted reproductive therapies more effective and 

better overall. 
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