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Abstract

Polycystic ovary syndrome (PCOS) is a prevalent endocrinopathy affecting 5-10% of reproductive-age
women, frequently necessitating controlled ovarian stimulation via GnRH analogues to mitigate the
risk of premature luteinizing hormone surges. The study aims to compare the efficacy of the fixed
Gonadotropin-Releasing hormone (GnRH) antagonist protocol vs. the GnRH agonist protocol in
patients with polycystic ovary syndrome undergoing ICSI. A cross-sectional study was conducted
among 158 PCOS patients at the Benghazi Teaching Hospital for Fertility and Assisted Reproduction.
A statistically significant difference was observed in the duration of stimulation, which was found to
be significantly longer in the agonist protocol compared to the antagonist protocol (10+2 vs 9.3+1.6,
p = 0.0005). There is no significant difference between both groups in view of thedose of gonadotropin
drugs (26.7 + 8.5in agonist group vs. 25.3 10 in antagonist group), pregnancy outcome (17% agonist
group vs.14.3% antagonist group with p = 0.403 ). A statistically significant difference was observed
in the number of MII oocytes; the agonist protocol had a higher number (p = 0.028). The antagonist
protocol was associated with a significantly higher incidence of empty follicles compared to the
agonist protocol (p = 0.032). While both protocols yielded identical pregnancy rates and similar
safety profiles regarding OHSS, the GnRH Agonist protocol appeared more favorable in this
specific study due to lower cancellation rates and fewer empty follicles.
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Introduction

Polycystic ovarian syndrome (PCOS) is the most common endocrinopathy among reproductive-age women
[1]. In the 1990s, the diagnosis of PCOS was entirely clinical and required the presence of menstrual
irregularity and hyperandrogenism after exclusion of other causes [2]. In 2001, a consensus meeting was
held in the National Institutes of Health, and more importance was given to the presence of polycystic ovarian
morphology [3]. Epidemiological studies suggest that approximately 5-10% of reproductive-age women have
PCOS, and 16-25% of an otherwise normal population have isolated polycystic ovarian morphology (PCO)
on ultrasound [4]. The primary oocyte quality has a significant impact on the survival of the embryo, as well
as on the establishment and maintenance of pregnancy and fetal growth. Furthermore, abnormalities such
as endocrine/paracrine, metabolic activity disorder, and intrafollicular changes during the folliculogenesis
and follicle maturation can lead to incomplete maturation of the embryo and its ability to grow in PCOS
patients.

Low-quality oocyte cells in such cases can reduce the pregnancy rate, the splitting, and implantation, and
thus increase the likelihood of miscarriage. PCOS is believed to be a leading factor in the deterioration of
oocyte quality. It is generally accepted that PCOS is not a specific endocrine disease, but a syndrome
represented by a collection of signs and symptoms, and that no one sign, symptom, or test is diagnostic.
The diagnostic criterion most commonly utilized in clinical practice for diagnosing PCOS is the “Rotterdam”
criterion [5]. The diagnosis of PCOS should be based on at least two of the three major criteria:
oligoanovulation, clinical or biochemical signs of hyperandrogenism, and polycystic-appearing ovary(s)
(assessed by ultrasonography, described as an ovarian volume of more than 10 mL3 and/or more than 12
follicles measuring between 2 and 9 mm in size in at least one ovary), also excluding other endocrinopathies
having a similar clinical presentation|[6,7].

Compared to normally cycling women, those with PCOS generally exhibit increased serum LH
concentrations, low-normal FSH levels, and increased LH to FSH ratios [7,8].The increase in serum LH levels
results from abnormal LH secretory dynamics, characterized by an increase in LH pulse frequency and, also,
in pulse amplitude[9,10]. LH pulse frequency in women with PCOS does not exhibit the normal cyclic
variation seen in ovulatory women and is relatively constant, at approximately one pulse per hour. This
pattern presumably reflects a similar increase in hypothalamic GnRH pulse frequency, which favors
secretion of LH more than FSH [11-13]. Insulin resistance is a common feature in obese and, to a lesser
extent, lean women with PCOS; the overall prevalence ranges between 50% and 75% [14]. Up to 35% of
women with PCOS exhibit impaired glucose tolerance, and 7- 10% meet the criteria for type 2 diabetes
mellitus. [15].The combined actions of insulin and androgens lower SHBG concentrations, yielding increased
free androgen levels, which aggravate the underlying insulin resistance [16]. Hyperandrogenism is the key
feature of PCOS, resulting primarily from excess androgen production in the ovaries and, to a lesser extent,
in the adrenals as well as in excess body fat [17]. In women with PCOS, approximately 60% of circulating
androstenedione derives directly from the ovaries and the remainder from the adrenals [18]. Obesity in
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women with PCOS is typically distributed centrally, with a greater increase in visceral than in subcutaneous
fat. However, even lean women with PCOS have an increased percentage of body fat, a higher waist-hip ratio,
and greater intra-abdominal, peritoneal, and visceral fat, compared to normal women matched for Body
Mass Index (BMI) [19].

The antagonist protocol may be the preferred stimulation protocol for PCOS patients treated by ICSI in view
of the reduction of OHSS incidence rates, the shorter duration of treatment, and less gonadotropin
requirement. Our findings indicate that administration of GnRH antagonists in PCOS patients undergoing
IVF may lead to superior results.[20]. The GnRH agonist (GnRH-a) protocol is a conventional protocol,
probably the most widely used throughout the world even now, allows a quite good predictability of the work
in ART units, implies a low cancelation rate, and allows to get a relatively high number of pre-ovulatory
follicles of retrieved oocytes and, as a consequence, of embryos available for transfer, thus leading to a
satisfactory pregnancy rate [21]. The relatively recent introduction of GnRH antagonists in clinical practice
has provided another option for ovarian stimulation in ART [21]. The introduction of GnRH antagonists
(GnRH-ant) in assisted reproductive technologies (ART) to prevent LH surge seemed to open up a new way
towards a more “friendly In Vitro Fertilization (IVF). Unlike the indirect pituitary suppression induced by
GnRH-a, GnRH-ant administration causes immediate and dose-related inhibition of gonadotropin release
by competitive occupancy of the GnRH receptors in the pituitary [22]. In "in vitro" fertilization and embryo
transfer, the majority of randomized clinical trials unequivocally demonstrate that the use of exogenous
gonadotropin in conjunction with a gonadotropin-releasing hormone (GnRH) agonist, which can suppress
pituitary FSH and LH secretion, is linked to a higher pregnancy rate when compared to the use of
gonadotropins alone.

Compared to the lengthy agonist protocol, GnRH antagonist protocols are more efficient in preventing an
early rise in LH and cause a shorter and more economical ovarian stimulation. [23]. In the current study,
we tried to clarify the efficacy of two commonly used protocols prescribed for PCOS patients in the Benghazi
Teaching Hospital for Fertility and Assisted Reproduction, that less studies conducted in this hospital.

Methodology

Study Design and Setting

A cross-sectional study was conducted in the Benghazi Teaching Hospital for Fertility and Assisted
Reproduction.

Study Population

A total of 158 PCOS patients' files were revised, who were subdivided into two groups according to the
prescribed protocols: group 1 (n = 88) was stimulated by a GnRH agonist, and group 2 (n = 70) was
stimulated by a fixed (day 7) antagonist protocol.

Treatment Protocols

In the GnRH agonist protocol (agonist group), triptorelin 0.1mg (Decapeptyl 0.1) is administered daily
subcutaneous injection, and gonadotropin was started on the second day of cycle I/m (the dose was modified
according to the response), and both the agonist and gonadotropin were continued until the day of triggering.
In the fixed GnRH antagonist protocol (antagonist group), gonadotropin was given starting from cycle day 2
in a dose of 150 IU daily (the dose was modified according to the response). day 7 (Cetrotide,0.25mg)
subcutaneous injection daily injection was started, and both gonadotropin and antagonist were continued
until the day of triggering.

Coasting was decided in patients showing hyper response (> 20 follicles in each ovary and or E2 > 3500
pg./ml). As soon as three follicles with a mean diameter of 2 17mm were reached, S000 IU of Human
Chorionic Gonadotropin (HCG) was administered intramuscularly once, 36 h before oocyte pickup. Oocyte
retrieval was performed assisted by transvaginal ultrasound-guided aspiration. All embryos were transferred
under abdominal ultrasound guidance. Luteal phase support with progesterone was initiated for 14 days
after the embryo transfer.

Outcome Measures

Outcome measures were the clinical pregnancy rate (CPR), duration of stimulation, total dose of stimulation,
and E2 concentration on the day of HCG administration, number of oocytes retrieved, number of embryos
transferred, fertilization rate, and cancellation rate. Clinical pregnancy is defined as the presence of a
gestational sac with a fetal heartbeat detected in 6-7weeks of gestation.

Data Management

The patients' data were analyzed using SPSS version 25. Descriptive statistics, including frequency and
percentage, were performed, and inferential statistics were used to analyze the differences between the two
protocols using the chi-square crosstabulation test. A p-value less than 0.05 is considered significant.
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Ethical Consideration
The Benghazi Teaching Hospital for Fertility and Assisted Reproduction Ethics Committee granted ethical
permission, and patient information is kept confidential.

Result

A total of 158 PCOS patients were included in this study, with the main age group being (31-41), representing
63.3% of the sample. The majority of cases (71%) were with the primary type of infertility. The mean +
standard deviation of the infertility duration was 5+2.8 years, with 62.7% having a range of 1 - 5 years.
98.7% of them had previous ICSI, and 56% had agonist protocol (Table 1).

Table 1. Distribution of patients according to personal characteristics

Variable No. %
Age/Years
20-30 353 33.5
31-41 100 63.3
>41 S 3.2
Infertility type
Primary 112 70.9
Secondary 46 29.1
Infertility Duration
1-5 99 62.7
6-10 52 32.9
> 10 7 4.4
Previous ICSI
0-3 156 98.7
4-6 2 1.3
Protocol Type
GnRH Agonist 88 55.7
GnRH Antagonist 70 44.3

The study revealed statistically significant differences between the two protocols (GnRH Agonist, GnRH
Antagonist) for women's body mass index (BMI) (p-value = 0.004) (Table 2).

Table 2. Comparison of different BMIs in both groups

BMI GnRH Agonist | GnRH Antagonist
No. (%) No. (%)

< 30 30 (34.9%) 41 (56.9%)

> 30 56 (65.1%) 31 (43.1%)

Total 86 (100%) 72 (100%)

The study revealed no statistically significant differences between the two protocols (Agonist, Antagonist) in
patient age (years), total dose, E2 level on HCG day, and endometrial thickness. In contrast, the duration of
stimulation had a statistically significant difference between agonist and antagonist protocol longer duration
for stimulation with agonist (p-value = .005) (Table 3).

Table 3. The baseline characteristics of the studied cases

Parameters GnRH GnRH P value
Agonist Antagonist
Age /years 32.4+5 33.3%4.4 0.248
Total dose 26.7+8.5 25.3x10 0.320
Duration of Stimulation 102 9.3t1.6 0.005
E2 at HCG day 2219+£1063 20611127 0.367
End. Thickness 9.7+2 9.5+1.9 0.702

Our study showed that there were no statistically significant differences between the two protocols (Agonist,
Antagonist); about poor response or failed fertilization and OHSS (p value > 0.05), while about Empty follicles
had a statistically significant difference (p value = .032), cancellation rate (18.6%) with Antagonist protocol,
and (6.8%) with Agonist protocol, revealed that more empty follicles and a high cancellation rate were
associated with the antagonist protocol (Table 4).
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Table 4. Comparison of differences between the two protocol groups

Parameter GnRH Agonist | GnRH Antagonist | P-value
Cancellation Rate 6/88 (6.8%) 13/70 (18.6%) —
Causes
Empty Follicles 4/88 (4.5%) 10/70 (14.3%) 0.032
Poor Response 1/88 (1.1%) 0/70 (0%) 1.000
Failed Fertilization 1/88 (1.1%) 1/70 (1.4%) 0.961
OHSS 0/88 (0%) 2/70 (2.9%) 0.515

In this current study, there were no statistically significant differences between the two protocols (GnRH
Agonist, GnRH Antagonist) in terms of the number. of oocytes retrieved, number of embryos transferred,
number of GI and pregnancy rate; (p value >0.05). However, there was a significant statistical difference in
the number of MII (p-value = 0.028) (Table 5).

Table 5. Comparison of different ICSI outcomes in both groups

Parameters GnRH Agonist GnRH Antagonist P value
No. of Oocytes Retrieved 5.6£2.9 4.9+2.9 0.314
No. of MII 32 2.4%x1.9 0.028
No. of Embryo Transferred 2.2+0.9 21+0.9 0.127
No. of GI 1.84£0.9 1.6+0.8 0.144
15/88(17% 10/70(14.3%
Pregnancy Rate 15 //152£ (9.51%)) 10;15&3(6.3%; 0.403

Discussion

The study was conducted at the Benghazi Teaching Hospital for Fertility and Assisted Reproduction and
included a total of 158 patients diagnosed with polycystic ovary syndrome (PCOS). These patients were
analyzed to compare the outcomes of two stimulation protocols—GnRH agonist and GnRH antagonist—
undergoing IVF/ICSI. A statistically significant difference was observed between the two protocols with
respect to women’s body mass index (BMI) (p = 0.004). This finding is consistent with the study by Zhang J.
et al. [24], which also reported differences in BMI between the two groups. In contrast, another study found
no significant differences in BMI [25].

Regarding patient age, the present study revealed no statistically significant differences between the two
protocols. This result aligns with the findings of Mahnaz Ashrafi et al. [28]. However, Zhang J. et al. [24]
reported a significant difference in age between the groups. Our study reported that there was no statistical
difference between the two groups in terms of estradiol levels, that similar to that of Mahnaz Ashrafi et al
[25], while the study by Kaur H. et al the levels were higher in the agonist group [26,27]. In this study, the
duration of stimulation had a statistically significant difference between the two protocol longer duration for
stimulation with the antagonist (p-value = .005), which is consistent with other previous studies [25,28].
However, a study by Kadoura S, et al. reported a shorter duration of stimulation when using an antagonist
protocol[27].

The GnRH-ant protocol has better clinical pregnancy outcomes when the endometrial thickness is in the
medium thickness range of 7-10 mm [24]. The study revealed that there were no statistically significant
differences between the two protocols regarding endometrial thickness that inconsistent with Kadoura S et
al.'s study. There was a significant difference between the two protocols, with thinner endometrial thickness
using the antagonist protocol [27].

In terms of the total dose of gonadotropin, the study revealed no statistically significant difference between
the two protocols. This finding is consistent with the study by Mahnaz Ashrafi et al. [25]. However, it contrasts
with the results reported by Behery et al., who found a statistically significant reduction in the total
gonadotropin dose with the antagonist protocol [24,27,28]. Our study demonstrated a statistically significant
difference in the cancellation rate (p = 0.032), with the antagonist protocol showing a higher rate of
cancellation compared to the agonist protocol. This finding is in agreement with the study by Daniel Growa
et al., which reported that the GnRH agonist group had a lower risk of cancellation before oocyte retrieval
(4.3% versus 5.2%; p < 0.05) [29]. Conversely, Kadoura S. et al. reported no significant differences in cycle
cancellation rates between the two groups [27].

The current study showed that there were no statistically significant differences between the two protocols
regarding OHSS, similar to another study where no significant differences in the incidence of OHSS were
found [30]. However, a study conducted by Behery et al and by Kaur H et al reported that there was a
difference between the two groups in terms of ovarian hyperstimulation syndrome (OHSS) incidence. It was
higher in the agonist group [25, 29,31]. In this current study, there were no statistically significant
differences between the two protocols in terms of the mean number of oocytes retrieved (mean * SD, 5.6 £
2.9 vs. 4.9 £ 2.9, with p = 0.314), which coincides with the results of the studies of Minaretzis et al. and
Hwang et al. [25, 32, 33]. However, there were significant differences between the two groups in terms of the
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number of oocytes retrieved, which was significantly higher in the agonist group [26, 27]. The findings
showed no statistical significance in terms of pregnancy rate; these findings were similar to the previous
studies [24,26, 27,28]. However was significant in another study that the pregnancy rate was significantly
lower in the antagonist group compared with the agonist group [31]. Our findings showed a significant
statistical difference in the number of MII oocytes with the agonist protocol, that having a larger number of
MII, similar to Mahnaz et al, there were significant differences regarding the number of Metaphase II oocytes
between the two groups [25].

Conclusion

The study concluded that the GnRH Agonist protocol provided a more stable stimulation cycle with a
significantly lower risk of cancellation and fewer empty follicles. However, since the final pregnancy rates and
embryo quality remained comparable between the two, the choice of protocol may depend more on individual
patient factors rather than the likelihood of a positive pregnancy test alone. However, the GnRH Agonist
protocol appeared more favorable in this specific study due to lower cancellation rates and fewer empty
follicles.

Recommendation
A subsequent prospective randomized controlled study is needed to confirm these results.
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