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Purpose: Recent data comparing natural cycles and artificial cycles in frozen embryo transfer (FET) showed an equivalent LBR when 
optimized luteal phase support (LPS) was used. Of the suggested methods is the use of GnRH agonists as part of LPS. We aim to study 
whether the addition of GnRH agonists as LPS in FET cycles increases the live birth rate (LBR) and decreases the miscarriage rate 
(MR).
Methods: A retrospective analysis was performed for 140 FET cycles, which were divided into two groups. The study group in which 
a GnRH agonist was used (AG) at the time of embryo transfer included 66 cycles, whereas the control group (NAG) included 74 
cycles in which the use of GnRH agonist was not described.
Results: The implantation rate was greater in the AG (69/112 (61.6%) vs 60/124 (48.4%), p= 0.0413). The LBR was greater in the AG 
than in the CG but did not reach statistical significance (40/66 (60.6%) vs 35/74 (47.3%), p= 0.114). The MR was similar between the 
2 groups (6/66 (10%) vs 5/74 (6.7%), p= 0.61). The subanalysis per FET protocol revealed that there was no difference in the LBR 
between the AG-medicated and NAG-medicated cycles (15/34 (44.62%) vs (36/65 (55.38%), p=0.1984) or between the AG-ovulation 
induction and NAG-ovulation induction FET cycles (21/32 (65.63%) vs 6/9 (66.67%), p=0.1985).
Conclusion: The use of a GnRH agonist as an add-on for LPS in FET cycles numerically increased the LBR without reaching 
statistical significance despite significantly improving the implantation rate. MR were not affected. This potential beneficial effect was 
comparable between the artificial and ovulation-induction FET cycles.
Keywords: GnRH agonist, frozen embryo transfer, live birth rate, luteal support, progesterone, miscarriage rate

Introduction
Infertility is described as the inability to conceive despite having regular unprotected intercourse. It is estimated to affect 
at least 15% of the world’s population. Of the proposed interventions to help the couple conceive is assisted reproductive 
technologies (ART).1 It has been estimated that in 2018, ART resulted in the birth of 670,000 infants.2 Initially, fresh 
embryo transfers were the gold standard however with the advent of cryopreservation, the use of frozen embryo transfers 
(FETs) has been increasing.2 There is a continuous search, however, to find the optimal protocol that would increase the 
live birth rate (LBR) and decrease the miscarriage rate (MR), especially in the setting of medicated FET. Multiple reports 
have shown the superiority of natural FET cycles over medicated artificial cycles, especially in terms of pregnancy 
loss.3,4 However, a recent retrospective study comparing natural cycles and artificial cycles in FET showed an equivalent 
LBR when optimized luteal phase support (LPS) was used with intramuscular progesterone alone or in combination with 
vaginal progesterone.5 Hence, finding the optimal LPS in FET cycles is crucial for maximizing reproductive outcomes. 
One of the suggested methods is the use of GnRH agonists as part of LPS. Initially, the use of the GnRH agonist was 
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investigated in fresh embryo transfer cycles with reassuring results. Multiple meta-analyses have shown that the 
administration of such medications during the peri-implantation period increases the LBR.6,7 Later, the use of GnRH 
agonists was advocated for intrauterine insemination (IUI) cycles and even FET cycles. A study by Leppänen et al 
revealed that the benefit of the GnRH agonist when it is administered at the time of implantation in IUI cycles depends on 
the nature of the ovulation induction protocol used.8 To date, the effect of GnRH agonist administration has been studied 
in medicated cycles, also known as hormone replacement therapy (HRT) FET cycles. There are contradictory data 
concerning the benefit of GnRH agonist administration in FET cycles. While multiple studies have documented the 
benefit of LBR, other studies have shown no clear benefit despite reporting a lower miscarriage rate in the group 
receiving the GnRH agonist as part of luteal support.9–11 There is no consensus on the ideal time of GnRH agonist 
administration or the optimal dose of LPS; hence, there is a possible explanation for the variability in the results 
documented by different studies. The majority of the data available convey the use of one dose of GnRH agonist at the 
time of embryo transfer.7,10 The exact mechanism of action of GnRH agonists is not fully understood. It is speculated that 
this medication might be involved in corpus luteum rescue through endogenous LH secretion or through direct action on 
the receptors available in the endometrium or on the embryo.11,12 In theory, GnRH agonist administration during the peri- 
implantation period leads to increased endogenous LH levels 3–4 days prior to downregulation. This LH surge increases 
corpus luteum (CL) support and increases progesterone output, hence resulting in better luteal phase support. Increased 
levels of circulating steroids aid in the implantation process and hence the secretion of detectable serum hCG, which in 
turn will support the corpus CL.13 This is important in the setting of fresh embryo transfers since supraphysiologic 
estrogen levels during stimulation lead to luteal phase dysfunction and poor CL function. The effects of GnRH agonist 
administration, however, are most likely not limited to only the pituitary gland, as evidenced by the improved pregnancy 
rates, even in fresh GnRH agonist cycles.6 It remains questionable whether the same applies during ovulation induction 
(OI) or natural FET cycles since the estrogen levels are almost always within the physiologic ranges. To date, no studies 
have compared the addition of a GnRH agonist to LPS in different FET protocols.

Owing to the paucity of data on how to improve the LPS in FET, we conducted this study to evaluate the effect of 
GnRH agonist (Gonapeptyl-Triptorelin) administration in different FET protocols, namely, medicated FET and OI, which 
are known as modified natural FET protocols using aromatase inhibitors (letrozole). The choice of the GnRH agonist was 
based on the availability of the drug as well as the fact that many of the published studies discussed the effect of 
triptorelin as part of LPS. Our primary outcomes were the LBR, pregnancy rate, and miscarriage rate in FET cycles with 
and without the addition of the GnRH agonist. Our secondary aim was to study the effect of the addition of a GnRH 
agonist at the time of embryo transfer in OI cycles.

Data and Methods
A retrospective cohort analysis was performed in a private practice in the United Arab Emirates during the period 
between December 1, 2018, and December 31, 2020. The charts reviewed resulted in 140 FETs of euploid embryos, 66 of 
which were found to describe the use of a GnRH agonist at the time of ET referred to as the agonist group (AG). The 
remaining cycles did not describe the use of a GnRH agonist at the time of ET referred to as to non- agonist group 
(NAG), accounting for 74 cycles. The use of a GnRH agonist as an add-on was implemented as of January 2020 in an 
attempt to improve the reproductive outcomes of FET cycles. To note that during the mentioned duration, there was no 
change in the medical staff or the laboratory personnel.

Demographic data were compared for both groups. Cycle characteristics, number of embryos transferred, endometrial 
thickness, and implantation rates were compared. The primary outcome of our study was the live birth rate, whereas the 
secondary outcomes included pregnancy rates and miscarriage rates. A subanalysis was performed per the FET protocol.

The study was approved by the research ethical committee (REC) of the fertility center where the study was 
performed which is Fakih Fertility Clinic. The study was conducted in accordance with the Declaration of Helsinki.

Description of Treatment Cycles and Genetic Testing
The patients underwent PGT-A for advanced reproductive age (ARA), severe male factor, consanguinity, recurrent 
pregnancy loss (RPL), recurrent implantation failure (RIF), sex selection, and personal choice.14 The controlled ovarian 
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stimulation protocol used was the antagonist protocol. The type and dose of gonadotropins used were selected on the 
basis of the baseline hormonal profile, antral follicular count, and ovarian response to stimulation. The type and dose of 
ovulation trigger depended on the number of follicles on the trigger day and the estrogen level. The embryo biopsy 
procedure was performed on the basis of the facility’s internally validated standard of procedure (SOP). The detailed 
process of embryo biopsy and genetic testing has already been described in previous publications.15,16 The grading of the 
embryos on the day of the biopsy was based on the grading system adopted by Capalbo et al.17

The FET cycle protocols used were either OI cycles or medicated cycles using hormone replacement therapy (HRT), 
also known as artificial cycles or programmed cycles. Medicated cycles were used with anovulatory patients and patients 
who live far away and are unable to present frequently to the clinic.

In the medicated cycles, after the patient presented on her second day of the period, baseline blood tests were 
performed, and estradiol valerate (Progyluton®, only white pills) 6 mg daily was started. The patient was followed on 
cycle days 10 and 14. The dose of Progyluton was adjusted on the basis of the thickness of the endometrium. When the 
endometrial thickness reached at least 7 mm, 8% vaginal progesterone gel (Crinone®) was started twice daily. The 
embryo transfer was performed on the 6th day of progesterone supplementation. In OI cycles, patients were started on 
letrozole (Letara®) 2.5 mg twice daily for 5 days. The patient was then seen on cycle day 10. If a leading follicle was 
observed, the patient was seen on alternating days until the follicle reached at least 17 mm, the endometrial lining was 
7 mm, and the estrogen level was 150 pg/mL. Ovulation was then triggered with 250 mcg recombinant hCG (Ovitrelle®) 
in the evening. Embryo transfer was performed on trigger +7 days. When triptorelin (Gonapeptyl®) was used, 0.1 mg was 
given subcutaneously on the embryo transfer day. Quantitative hCG was performed 7 days after embryo transfer. 
A transvaginal ultrasound was used to document an intrauterine gestational sac, and the fetal heart was evaluated 
2 weeks after a positive pregnancy test.

Statistical Analysis
Continuous variables are expressed as the means ± standard deviations (SDs), and categorical variables are expressed as 
numbers and frequencies (percentages). Statistical differences between groups were estimated via the chi-square test or 
Fisher test according to the number of observations for categorical variables.

The genmode procedure was used to test the difference for continuous variables. GEE (generalized estimating 
equation) was applied to calculate the estimates by accounting for the fact that each patient could have more than one 
embryo.

Factors associated with the use of Gonapeptyl (yes vs no), which was significant at the 0.05% threshold in the 
univariate analysis, were included in the multivariate analysis to determine whether the use of Gonapeptyl was 
a predictive factor for implantation, clinical pregnancy, miscarriage, chemical pregnancy, and live birth rates. 
A logistic regression model was used to identify the predictive factors. Odds ratios and 95% confidence intervals 
(ORs [95% CIs]) were calculated for each analysis; forest plot figures were generated for easy interpretation. Bonferroni 
correction was used to avoid a type I error. All analyses were performed via SAS Studio (SAS® Studio). There were no 
missing values for any of the collected variables that were analyzed. A two-sided P value of 0.05 was considered 
statistically significant.

Results
Demographical Data
The mean male age was greater in the NAG (36.1 vs 32.9, p= 0.024); however, the mean female age was the same 
between the 2 groups (30.7 vs 31.7, p=0.338). The duration of infertility was longer in the AG than in the NAG (3.7 vs 2, 
p= 0.003). The demographic data of the 2 groups are presented in Table 1.

FET Cycle Characteristics
Among the AGs, 32 (51.5%) were medicated in FET cycles, whereas 65 (87.8%) were medicated in NAG cycles. OI FET 
cycles were present mainly in the AG (32 (78%) vs 9(21.9%), p<0.0001). The FET cycle characteristics are presented in 
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Table 2. Excellent embryos were transferred in 62 (61.38%) of the patients in the AG group compared with 50 (43.1%) in 
the NAG group (p= 0.0267). Embryos with trophectoderm (TE) grade A were transferred more commonly in the AG than 
in the NAG (69 (68.31%) vs 57 (49.14%), p= 0.0043).

The Embryo Characteristics and Reproductive Outcomes
The embryo characteristics of both groups are presented in Table 3. The implantation rate was greater in the AG (69/112 
(61.6%) vs 60/124 (48.4%), p= 0.0413). The PR and LBR were numerically greater in the AG but did not reach statistical 

Table 1 Demographic Data of Both Groups

Factors Gonapeptyl used No Gonapeptyl used P value

No. of patients 66 74
Male age (years) 32.9 ± 8.2 36.1 ± 8.2 0.0242

Female age (years) 30.7 ± 6.5 31.7 ± 6.1 0.3386

Past medical history Anemia 2 (3%) 1 (1.4%) 0.7803

Diabetes mellitus 1 (1.5%) 2 (2.7%)
Hypothyroidism 5 (7.5%) 8 (10.8%)

Morbid obesity 4 (6.1%) 7 (9.5%)

None 54 (49.1%) 56 (75.6%)
Consanguinity Yes 25 (37.87%) 21 (28.37%) 0.3634

None 41 (62.12%) 53 (71.62%)

Duration of infertility (years) 3.7 ± 4.5 2.0 ± 1.7 0.0031

Cause of infertility Female factor 14 (21.2%) 22 (29.7%) 0.3654

Male factor 28 (42.4%) 21 (28.4%)
Mixed 17 (25.8%) 22 (29.7%)

Unexplained 7 (10.6%) 9 (12.2%)

Subdivisions of female infertility None 35 (53%) 30 (40.5%) 0.0325
PCOS 6 (9.1%) 22 (29.7%)

Tubal factor 11 (16.7%) 11 (14.9%)

Low ovarian reserve 12 (18.2%) 10 (13.5%)
Endometriosis 2 (3%) 1 (1.4%)

Male factor Asthenospermia 27 (40.9%) 18 (24.4%) 0.0110

Normal 18 (27.3%) 30 (40.5%)
Oligoasthenoteratospermia 16 (24.2%) 26 (35.1%)

Teratospermia 4 (6.1%) 0 (0%)

Azoospermia 1 (1.5%) 0 (0%)

Notes: A P value <0.05 was considered to indicate statistical significance.

Table 2 FET Cycle Characteristics of AG# Vs NAG%

FET Cycle Characteristics AG (66) NAG (74) p value

FET protocol used Medicated 34 (34.34%) 65 (65.65%) <0.0001

OI* 32 (78.04%) 9 (21.95%)

Cycle day of embryo transfer 17.44 ± 1.6 18.0 ± 2.1 0.0614

Number of follicular days 11.4 ± 1.6 12.0 ± 2.1 0.0547

Number of embryos transferred 1.7 ± 0.5 1.7 ± 0.5 0.7883

Endometrial thickness (in mm) 8.4 ± 1.5 8.4 ± 1.1 0.7506

Notes: A P value < 0.05 was considered statistically significant. # GnRH agonist group, %: 
no GnRH agonist given group, *: ovulation induction FET cycle.
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significance (51/66 (77.2%) vs.49/74 (66.2%), p= 0.147 and (40/66 (60.6) % vs 35/74 (47.3%), p= 0.114). Interestingly, 
the miscarriage rate was similar between the 2 groups (6/66 (10%) vs 5/74 (6.7%), p= 0.61). The reproductive outcomes 
of both groups are presented in Table 4. Given that (41/140)29.2% of the FET cycles were OIs and that most of them 
were in the AG group, we decided to perform further subanalysis to determine whether the effect of the GnRH agonist 
depended on the FET protocol used. The PR rate was comparable between the AG-OI FET and AG-medicated FET 
cycles (23/32 (71.88%) vs 28/34 (82.35%), p= 0.31). The PRs in the AG-OI FET and NAG-OI FET cycles were also 
similar (23/32 (71.88%) vs 7/9 (77.7%), p= 0.3021). The MR was similar between the AG-medicated and AG-OI FET 
cycles (5/34 (14.7%) vs 1/32 (3.13%), p= 0.19). There was no difference in the LBR between the AG-medicated and 
NAG-medicated cycles (19/34 (55.38%) vs 29/65 (44.62%), p=0.1984) or between the AG-OI and NAG-OI FET cycles 
(21/32 (65.63%) vs 6/9 (66.67%), p=0.19536). The PR, MR, and LBR with respect to the FET protocol used and the 
presence or absence of the agonist add-on are presented in Figure 1. A regression analysis was performed to detect the 
actual predictors of pregnancy in our study. The only significant predictor was the grade of the embryo transferred, 
especially when the good versus the average embryo was compared, with an OR of 0.096 (95% CI (0.016–0.57), p= 
0.009). The FET protocol, whether medicated or OI, was not found to be a significant predictor, with an OR of 2.23 (95% 
CI (0.58–8.5), p= 0.239). The results of the regression analysis are presented in Table 5.

Discussion
Our analysis revealed that the addition of a GnRH agonist in the form of 0.1 mg Gonapeptyl at the time of embryo 
transfer to genetically euploid embryos did not significantly improve the reproductive outcomes of the FET cycles despite 

Table 3 Characteristics of Embryos Transferred in the AG Vs the NAG

Embryo characteristics AG# (101) NAG% (116) p value

Day of embryo transfer Day 5 62 (61.38%) 70 (60.34%) 0.875

Day 6 39 (45.9%) 46 (39.65%)

Grade of embryo Excellent 62 (61.38%) 50 (43.1%) 0.026
Good 17 (16.84%) 28 (24.13%)

Average 15 (14.85%) 32 (27.58%)

poor 7 (6.93%) 6 (5.17%)
Degree of expansion of the embryo 3 15 (14.9%) 12 (10.34%) 0.513

4 4 (3.96%) 7 (6.03%)

5 79 (78.21%) 90 (77.6%)
6 3 (2.97%) 7 (6.03%)

Trophectoderm grade A 69 (68.32%) 57 (49.14%) 0.0043

B 32 (31.68%) 59 (50.86%)

Notes: A P value < 0.05 was considered statistically significant. #: GnRH agonist group, %: no GnRH agonist group.

Table 4 Reproductive Outcomes of Both Groups

Outcome (%) AG# NAG% p value

Total number 66 74
Implantation rate 61.6 48.4 0.04136

Pregnancy rate 77.2 66.2 0.14706

Clinical miscarriage 
rate

10.0 6.7 0.61006

Chemical pregnancy 

rate

6.0 6.7 0.86502

Live birth rate 60.6 47.3 0.1141

Notes: A p value < 0.05 was considered statistically significant.#: 

GnRH agonist group, %: no GnRH agonist group.
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a significant increase in the implantation rate in the AG (61.6% vs 48.4%, p= 0.041). Similarly, the effect is 
nonsignificant whether a medicated FET cycle or an OI FET cycle is used. The PR rate was similar between the 
medicated and OI FET cycles, irrespective of whether a GnRH agonist was used (p= 0.319). The values are presented in 
Figure 1. The MR was also not affected despite a nonsignificantly higher rate of miscarriages in the AG-medicated cycles 
(p= 0.348). The LBR was also similar between the different treatment groups (p= 0.209). The theory of GnRH agonist 
addition to FET cycles and specifically to OI was based on the possible effect not only on the CL through the endogenous 
LH surge but also on the receptivity of the endometrium per se and possibly the embryo. The presence of agonist 
receptors has been documented in the endometrium for some time. The activation of those receptors through GnRH 
agonist binding leads to the activation of signaling cascades (urokinase-type plasminogen activator and matrix metallo
proteinase systems) that affect trophoblast invasion and the implantation process.18 Studies have suggested increased 

Figure 1 Reproductive outcomes per FET cycle based on different FET protocols and the use of a GnRH agonist as an add-on.

Table 5 Multivariate Regression Analysis: Predictors of Pregnancy

FACTORS Odds Ratio 95% Confidence Limits P value

Duration of infertility 0.987 0.813 1.197 0.8920

Subdivision female

Low ovarian reserve vs PCOS 1.153 0.198 6.724 0.8740
None vs PCOS 0.496 0.131 1.883 0.3029

Tubal factor vs PCOS 0.443 0.082 2.404 0.3458

FET protocol
Medicated FET vs Ovulation induction 2.233 0.586 8.508 0.2393

Grade of embryo transferred

Excellent vs average 0.101 0.009 1.114 0.0613
Good vs average 0.096 0.016 0.570 0.0099

Trophectoderm grade

B vs A 0.274 0.038 1.955 0.1966
Semen analysis

Normal vs Asthenospermia 3.149 0.928 10.687 0.0657

Oligoasthenospermia vs Asthenospermia 3.171 0.800 12.564 0.1004
Teratospermia vs Asthenospermia 0.788 0.052 12.050 0.8641

Notes: A p value < 0.05 was considered statistically significant.
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expression of endometrial GnRH agonist receptors in the luteal phase of the menstrual cycle. The presence of the 
receptors on the placental cytotrophoblasts and syncytiotrophoblasts was documented; thus, a possible role in the 
regulation of hCG secretion and maintaining progesterone excretion could be suggested.19 However, there is no clear 
explanation for the actual mechanism of action of GnRH agonists when used as LPS, especially given the lack of 
extensive data and RCTs. Our results support the latest publication by Alsbjerg et al. The authors of a randomized control 
trial reported that the addition of an agonist such as LPS in medicated artificial FET did not improve the reproductive 
outcomes of the cycles. However, they reported a nonsignificant reduction in the MR in the GnRH agonist group.9 The 
difference between our study and the study of Alsberg et al is that we used a single dose at the time of embryo transfer in 
the setting of different euploid FET protocols, whereas the authors used 2 doses in the setting of nontested HRT FET 
cycles. Another RCT used the same GnRH agonist as we did in the setting of artificial cycles and reported nonsignificant 
improvements in the PR and LBR as well as a nonsignificant reduction in the MR.20 Interestingly, an RCT by Ye et al 
revealed that advanced-aged patients (35–37 years old) had a significantly greater implantation rate with the addition of 
an agonist 3 days after embryo transfer than with no agonist addition (45.3% vs 27.8%, p= 0.03).21 The only meta- 
analysis published on the use of GnRH agonists as part of LPS did show a significant improvement in implantation rates 
and PR (OR 1.6, 95% CI (1.22,2.09) and OR 1.87, 95% CI (1.4–2.4).22 Ye et al reported that there might be an age- 
related effect on implantation.21 Chang et al recently reported that the GnRH agonist LPS improved the LBR in both 
regular and RIF patients.23 The data concerning the effects of the GnRH agonist LPS on CL-containing FET cycles are 
even scarcer. After extensive research, only 2 articles discussing the use of GnRH agonists as LPSs in natural FET cycles 
were found. The first study by Haas et al reported increased implantation and ongoing pregnancy rates in a group 
receiving agonists. However, the results should be interpreted with caution given that the patients in the intervention 
group also received hCG injections in addition to the GnRH agonist, the control and intervention groups belonged to 2 
different periods of 2 years apart, and the embryos were transferred at the cleavage stage, which limits the general
izability of the data published.24 The other study was a pilot RCT on the effect of the addition of a GnRH agonist to the 
LPS of natural FET cycles published by Seikkula et al. The authors reported no significant findings in the LBR or MR 
when the GnRH agonist group was compared with the no-intervention group (30.8% vs 24.2%, p= 0.481, and 12% vs 
11.8%, p= 0.88, respectively).25

To the best of our knowledge, our study is the first, albeit retrospective, to analyze the use of GnRH agonist add-on 
for LPS in OI FET cycles. On the basis of our results, the addition of Gonapeptyl in the preimplantation period as part of 
LPS in FET with CL did not improve reproductive outcomes compared with the addition of OI without the GnRH agonist 
and to the medicated FET cycles. The latter could be explained by the extensive LPS that we provide to patients 
undergoing medicated FET cycles since, on the basis of internal data from our center, the MR in medicated FET cycles is 
similar to that in OI FET cycles (10% vs 2.4%, p= 0.115). A possible explanation for the lack of significant benefit for the 
use of GnRH agonists in OI cycles is the presence of 1–2 CLs only. This reflects that estrogen levels during the follicular 
phase are within the physiologic range; thus, the deleterious effect on supraphysiologic estrogen levels observed during 
ovarian stimulation and fresh embryo transfers should not be expected in FET cycles with only a few CLs. Ideally, the 
progesterone secreted by the CL postovulation causes endometrial secretory changes and defines the implantation 
window. This endogenous progesterone provides support for the endometrium, as well as early pregnancy until the 
placenta takes over. Importantly, in our study, patients receiving GnRH agonists such as LPS had a higher implantation 
rate (Table 4).

The strengths of our study include the analysis of a completely new concept, which is the use of agonists as part of the 
LPS in OI cycles. Our analyses also compared the still widely used artificial FET cycles with the OI cycles. Despite not 
showing statistical significance, the results of our study did show an improved PR and LBR in medicated FET cycles 
receiving GnRH agonists such as LPS. Given the numerical differences, one could reason that there is a promising future 
for GnRH agonist add-on; however, further larger RCT trials with larger sample sizes are urgently needed to clarify this 
matter further.

The main limitations of our study are its retrospective nature and the small sample size of the OI FET cycles (41 cycles). 
However, given the novelty of this concept, this sample size seems acceptable and can lay the groundwork for future well- 
designed double-blinded RCTs involving the use of GnRH agonist add-ons in modified natural cycles or OI FET cycles to 
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eliminate bias, which would be a step toward properly studying this controversial topic. The other limitation is that the AG 
resulted in better-quality embryos being transferred. Given that the quality of the embryos (specifically good vs average) was 
a significant predictive factor of pregnancy, performing an RCT would be the only resort to highlight any potential beneficial 
effect of GnRH agonist supplementation as part of luteal phase support in FET cycles.

Conclusion
The use of a GnRH agonist as an add-on for LPS in FET cycles numerically increased the LBR without reaching 
statistical significance despite significantly improving the implantation rate. This potential beneficial effect was compar
able between the artificial and ovulation-induction FET cycles. Further studies are needed to elucidate the effects of these 
medications on FET cycles.
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