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Polycystic ovary syndrome (PCOS) is a common endocrine disorder with dysfunctional ovulation 
affecting female fertility. The purpose of this study was to determine the association between 
gonadotropin (Gn) duration and in vitro fertilization (IVF) outcomes in PCOS women undergoing GnRH 
antagonist treatment. Retrospective cohort study at a large private fertility practice. Patients with 
PCOS undergoing the GnRHantagonist treatment between January 1, 2017, and July 31, 2021 were 
included. Patients were classified into two groups depending on their Gn duration, ≤ 8 days (n = 501) 
and >8 days (n = 1326). After propensity score matching (PSM), there were 87 PCOS women with Gn 
duration ≤ 8 days and 137 PCOS women with Gn duration >8 days in the fresh embryo transfer cycle. 
The primary outcomes measures included the clinical pregnancy, ongoing pregnancy, early miscarriage 
and live birth rate between the two groups after fresh embryo transfer. In addition, the embryo quality 
was also evaluated. There was no significant difference in baseline characteristics between groups. 
However, the total Gn dosage was lower in PCOS women in the ≤ 8 days group. In addition, the oocytes 
retrieved and D3 high quality embryos were compared between groups. However, the number of 2PN 
embryos was decreased in the group with Gn duration ≤ 8 days. The clinical pregnancy and live birth 
rate were significantly decreased in the ≤ 8 days group in fresh embryo transfer (52.87% vs. % 68.61%, 
43.68% vs. 59.12%). After logistic regression, PCOS women with Gn duration ≤ 8 days were associated 
with poor clinical pregnancy and live birth rate. PCOS women with shorter Gn duration (≤ 8 days) were 
not associated with impaired embryo outcomes except for 2PN embryos in GnRH antagonist protocol. 
However, the shorter Gn stimulation was detrimental to clinical pregnancy outcomes in fresh embryo 
transfer cycle.
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Polycystic ovary syndrome (PCOS), the leading cause of female infertility, is often associated with good ovarian 
reserve and a robust response with controlled ovarian stimulation(COS)1. Gonadotropin-releasing hormone 
antagonist（GnRH antagonist) protocol do not seem to compromise pregnancy rates and is associated with 
lower risk of ovarian hyperstimulation (OHSS) and therefore could be considered as standard treatment in 
PCOS patients2. To decrease time to pregnancy, fresh embryo transfer can be considered when the risk of OHSS 
is low in PCOS patients. When optimizing fresh embryo cycle outcomes, both the COS outcomes and the 
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endometrial receptivity should be carefully considered. In addition, compared with traditional COS treatment, 
personalized ovarian stimulation may optimized IVF outcomes3.

And two potentially modifiable factors related to the COS are total gonadotropin (Gn) dose and the days of Gn 
duration. Data from fresh IVF-embryo transfer (IVF-ET) cycles demonstrate that prolonged COS is associated 
with poor clinical outcomes4. However, the proper Gn duration differed between COS response5. Recently study 
has demonstrated that menstrual cycle length (MCL) was associated with assisted reproductive technology 
(ART) outcomes in normal responder with regular menstrual cycles6. In patients with different ovarian reserve, 
the clinical outcomes are not the same with different MCL. It seems that women with polycystic ovary syndrome 
(PCOS) have a higher likelihood of pregnancy and a lower risk of miscarriage when their menstrual cycles 
become regular and shorter. However, it is unclear how stimulation duration affect clinical outcomes in PCOS 
patients as these patients are always with a longer menstruation and with high ovarian reserve.

In 2022, the Chinese Medical Doctor Association (CMDA) promulgated the “Expert Consensus on 
Standardized Application of gonadotropin-releasing hormone antagonist in Assisted Reproductive Technology”7, 
which point out several key points to optimize clinical outcomes. It is suggested that an appropriate stimulation 
length is associated with better oocyte and embryo capacity as well as better endometrial receptivity. Generally, 
the proper Gn duration may be 8 to 10 days. However, more scientific evidence needed to be determined 
the appropriate Gn duration based on individualized stimulation protocols and different ovarian response. 
For PCOS patients, the main treatment goal is to reduce the risk of OHSS. In some patients with good COS 
parameters, fresh embryo transfer can be considered to shorten the time to live birth. However, the proper 
cut- off value of Gn duration was not determined in PCOS patients. This study aimed to investigate whether 
pregnancy outcomes would change in the PCOS patients between different Gn duration and try to figure out the 
appropriate Gn duration to optimize the fresh embryo transfer.

Materials and methods
Study design
This was a retrospective cohort study designed to examine the effect of Gn duration on the IVF outcomes of 
PCOS patients who underwent a flexible GnRH antagonist protocol during ART. All GnRHantagonist cycles 
performed at the Reproductive Center of Shenzhen Zhongshan Urology Hospital (now renamed Shenzhen 
Zhongshan Obstetrics & Gynecology Hospital) from 1st January 2017 to 31st July 2021were assessed. This study 
was approved by the Institutional Review Board of the Shenzhen Zhongshan Urology Hospital (now renamed 
Shenzhen Zhongshan Obstetrics & Gynecology Hospital) and owing to the retrospective nature of the study, the 
requirement for informed consent was waived (SZZSECHU-F-2023026).

Participants
Women with PCOS who completed their first IVF/ICSI cycles were recruited to the control group (Gn >8days) 
and the study group (Gn ≤ 8 days). For patients who received more than one cycle of COS within this time 
frame, only the first cycle was considered to prevent repeated inclusion. According to the 2003 Rotterdam 
consensus8, at least two of the following symptoms were required for women to be diagnosed with PCOS. (1) 
oligo- and/ or anovulation; (2) ultrasonography appearance of polycystic ovaries; or (3) biochemical and/or 
clinical indicators of hyperandrogenism. The exclusion criteria included: (1) maternal age>40y; (2) uterine 
abnormality; (3) abnormal karyotype (chromosome polymorphisms were not excluded). (4)Patients who were 
undergoing intrauterine insemination (IUI) treatment and then transfer to GnRH antagonist IVF because of 
multiple follicles growth. Figure 1 depicts the study process.

Protocols-controlled ovarian stimulation
All PCOS patients underwent COS using a flexible GnRH antagonist protocol. The starting dose of gonadotropin 
was determined based on physician preference, taking into account of maternal age, BMI, antral follicle count 
(AFC) and AMH. During COS, FSH doses were adjusted in accordance with the ovarian response. The 
GnRHantagonist administration was initiated based on a flexible protocol, generally when the leading follicle 
was 12 mm in size or serum estradiol (E2) exceeded 300pg/mL, whichever occurred first. Once two or more 
follicles reached a size of 18 mm, either human chorionic gonadotropin (HCG) or dual trigger was administered. 
Lupron was only administered for final oocyte maturation in situations where more than 15 follicles > 14 mm 
were present, indicating a higher risk of OHSS. Oocyte retrieval was performed by transvaginal ultrasonography-
guided single-lumen needle aspiration 36  h after luteinizing hormone injection. Intracytoplasmic sperm 
injection (ICSI) was only performed for patients experiencing severe male factor infertility. Fertilization was 
evaluated 16–18 h after insemination, and embryo morphology was assessed on day 3, taking into account of 
the number of cells and percentage of fragmentation. Embryo transfer was routinely performed 3 or 5 days after 
oocyte retrieval. And frozen embryo transfer was used when the patients was diagnosed with a high risk of 
OHSS or elevated progesterone (>1.3pg/ml). Luteal-phase support was initiated on the day of oocyte retrieval. In 
instances where Lupron was used for final oocyte maturation, the luteal phase was supported with both estrogen 
and progesterone.

Outcome measures
The analyses of clinical pregnancy outcomes included PCOS women in the fresh transfer group (Fig. 1), but 
not the women in the freeze-all group. In this study, clinical pregnancy, ongoing pregnancy, early miscarriage 
and live birth rate were used as the primary outcome. The secondary outcomes were the rate of moderate to 
severe OHSS, number of retrieved oocytes, the oocyte matured, fertilized and high-quality embryos. At 4 
weeks following ET, ultrasound detection of a gestational sac with or without foetal heart activity indicated the 
diagnosis of clinical pregnancy. The clinical pregnancy rate was determined by dividing the total number of 
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clinical pregnancies by the sum of ET cycles. The definition of ongoing pregnancy was greater than 12 gestational 
weeks. The definition of early miscarriage was miscarriage occurred before 12 weeks. The definition of live birth 
rate was live newborns born after 28 weeks. The ongoing pregnancy rate was determined by dividing the total 
number of ongoing pregnancies by the sum of ET cycles. The definition of early miscarriage rate was determined 
by dividing the total number of early miscarriage by the sum of ET cycles. The live birth rate was determined by 
dividing the total number of live birth by the sum of ET cycles.

Statistical analysis
To determine the cut-off level of stimulation days, we specify the optimal cut-off values by means of the 
Youden’s index (sensitivity + specificity − 1), which ranges between 0 and 1, with higher values indicating greater 
diagnostic performance9. When the Youden’s index was the maximum, the specificity and sensitivity were 0.388 
and 0.747. Finally, we detected that the proper cut-off level of stimulation days was 8 days. To account for 
inherent disparities in the baseline characteristics of the two groups, we developed a propensity score matching 
(PSM). Ten variables were chosen for use in the propensity score estimation, including age, infertility type, BMI, 
AMH, endometrial thickness, progesterone level on trigger day, the percentage of IVF and ICSI, the type of 
trigger, as well as type and embryo and number of embryos transferred before IVF/ICSI. PSM was performed 
using the nearest-neighbor 1:2 (Gn ≤ 8 days : Gn >8 days) matching method with a caliper width of 0.1. 
The mean ± standard deviation (SD) and Student’s t test were used to display and evaluate normally distributed 
continuous data. The median [25th percentile, 75th percentile] and Mann–Whitney U tests were used to express 
and assess non-normally distributed continuous data. Categorical data are displayed as n (percentage) and 
compared with Fisher’s exact test or Pearson’s chi-squared test. In addition to bivariate analyses, multivariable 
logistic regression was conducted to determine predictors of clinical pregnancy, ongoing pregnancy, early 
miscarriage or live birth rate with duration of stimulation as the independent variable of interest. All statistical 
tests were two-sided and statistical significance was set at p < 0.05. Statistical analysis was performed using SPSS 
statistics 26.0 (IBM Crop., Armonk, NY, USA) and PSM was performed with R version 4.3.0 (R Foundation for 
Statistical Computing, Vienna, Austria).

Fig. 1.  Patient flow.
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Results
The study’s flow chart is summarized in Fig.  1. Specifically, we enrolled 1827 women with PCOS who were 
candidates for assisted reproductive technology treatment in our clinical centre between January 2017 and July 
2021. Based on the criteria outlined in the Methods and Materials, 314 cycles were included. In addition, we used 
the nearest neighbor random matching method to match 87 women who received the Gn stimulation ≤ 8 days and 
137women who received the Gn stimulation>8 days treatment at a 1:2 ratio undergoing fresh embryo transfer. 
The shortest duration of stimulation was 6 days with the longest being 18 days. The baseline characteristics 
before PSM and after PSM are presented in Table 1. Post matching analysis showed no significant variations in 
any baseline characteristics except for basal LH level between the groups (all P > 0.05) (Table 1).

The characteristics of ovarian stimulation are presented in Table 2. The initial Gn dose was higher in Gn ≤ 8 
days group (150.00 [112.50, 150.00] vs. (137.25 [112.50, 150.00], P = 0.015). And obviously, the total dose of Gn 
in the Gn ≤ 8 days group was significantly lower than that in the Gn >8 days group (1200.00 [975.00, 1425.00]) 
vs.1575.00 [1350.00, 2100.00]], p < 0.001) (Table 2). On trigger day, there was no significance difference in the 
E2, P4 level,type of trigger or thickness of endometrium between the two groups.

Parameters
Gn < = 8
(n = 87)

Gn > 8
(n = 137) P

Initial dose of GN(IU) 150.00
[112.50, 150.00]

137.25
[112.50, 150.00] 0.015*

Gn days(d) 8.00
[7.00, 8.00]

10.00
[9.00, 11.00] < 0.001*

Total Gn dosage(IU) 1200.00
[975.00, 1425.00]

1575.00
[1350.00, 2100.00] < 0.001*

Endometrial thickness
(M [Q1,Q3])

11.00
[10.00, 12.00]

11.00
[9.00, 12.00] 0.732

E2 level on trigger
day (pg/ml)

2749.00
[2249.50, 3882.00]

2789.00
[2189.00, 3980.00] 0.636

P4 level on trigger
day (ng/ml)

0.60
[0.48, 0.82]

0.67
[0.46, 0.90] 0.462

Type of trigger(%)

 HCG trigger 68
(78.16)

105
(76.64)

0.936 Dual trigger 9
(10.3)

14
(10.2)

 GnRHa trigger 10
(11.5)

18
(13.1)

Table 2.  COS characteristics and outcomes after PSM. COS: controlled ovarian stimulation, E2, estradiol; 
P4, progesterone; GN, gonadotropin. P < 0.05 was considered to be statistically significant; *, Statistically 
significant.

 

Parameters

Pre-match

P
Value

Post-match

P
value

GN < = 8
(n = 95)

GN > 8
(n = 219)

GN < = 8
(n = 87)

GN > 8
(n = 137)

Maternal
age (M [Q1,Q3])

30.00
[27.00, 32.00]

29.00
[27.00, 32.00] 0.818 30.00

[27.00, 32.00]
29.00
[27.00, 32.00] 0.835

Duration of
infertility (M [Q1,Q3])

3.00
[2.00, 4.00]

3.00
[2.00, 4.00] 0.543 3.00

[2.00, 4.00]
3.00
[2.00, 5.00] 0.831

BMI
(M [Q1,Q3])

22.03
[20.20, 23.82]

23.23
[20.83,26.05] 0.002 22.06

[20.28, 23.95]
22.37
[20.45, 24.22] 0.733

AMH
(M [Q1,Q3])

5.96
[4.53, 7.60]

6.19
[4.87, 9.38] 0.106 5.96

[4.60, 7.60]
5.95
[4.66, 7.94] 0.714

Basal
FSH

6.13
[5.46, 7.38]

6.39
[5.57, 7.33] 0.716 6.10

[5.46, 7.34]
6.31
[5.68, 7.20] 0.562

Basal LH 7.56
[5.42, 10.21]

6.53
[4.66,10.36] 0.094 7.60

[5.48, 10.35]
6.45
[4.77, 9.16] 0.044

Gravidity 0.00
[0.00, 1.00]

0.00
[0.00, 1.00] 0.254 0.00

[0.00, 1.00]
0.00
[0.00, 1.00] 0.288

Parity 0.00
[0.00, 0.00]

0.00
[0.00, 0.00] 0.297 0.00

[0.00, 0.00]
0.00
[0.00, 0.00] 0.301

Table 1.  The baseline parameters of the two groups before and after PSM. FSH, follicle stimulating hormone; 
LH, luteinizing hormone; AMH, anti-Müllerian hormone; BMI, body mass index; Data are presented as 
median (IQR), *, Statistically significant.
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The study and control groups exhibited similar numbers of oocytes retrieved (13.00 [11.00, 16.00] vs. 13.00 
[11.00, 17.00], P > 0.05), mature oocytes (12.00 [9.00, 14.00] vs. 13.00 [10.00, 15.00], P > 0.05) and high-quality 
embryos (6.00 [3.00, 8.00]vs. 6.00 [4.00, 9.00], P > 0.05). However, the number of 2PN embryos was decreased 
(8.00 [5.00, 10.00]vs9.00 [6.00, 11.00]) in the Gn<8 days group.

There was no significant difference on the stage and number of embryos transferred per cycle between the 
two groups (Table 3). The clinical pregnancy, and live birth rate was significantly lower in the Gn ≤ 8 days group 
(52.87% vs. % 68.61%, P = 0.018, 43.68% vs. 59.12%, P = 0.024). However, there was no significant difference in 
positive pregnancy, ongoing pregnancy rate or early miscarriage rate per embryo transfer between groups. The 
incidence of OHSS was similar between groups.

A binary logistic regression model was also used to assess the association between Gn stimulation days and 
pregnancy and birth outcomes while adjusting for potential confounders (Table 4). Furthermore, in the crude 
and adjusted models, the Gn >8 days group was associated with significantly higher clinical pregnancy (OR 
1.948, 95%CI (1.121, 3.404), P = 0.018, adjusted OR 2.024, 95%CI (1.153, 3.580), P = 0.015) and live birth rate 
(OR 1.865,95%CI (1.086, 3.227), P = 0.025, adjusted OR:1.960, 95%CI (1.120, 3.463), P = 0.014). However, the 
positive pregnancy rate or ongoing pregnancy rate was comparable between groups in the crude or adjusted 
models.

Discussion
In this retrospective cohort study, we demonstrated that the shorter Gn duration (Gn ≤ 8 days) was associated 
with decreased clinical pregnancy outcomes in PCOS patients undergoing GnRH antagonist protocol, but the 
oocyte or embryo capacity was not impacted by the Gn stimulation duration.

Recent evidence demonstrated that longer menstrual cycle length(MCLs) are related to more antral follicular 
waves and higher ovarian responses10–12. Furthermore, MCLs are associated with the number of retrieved oocytes 
and clinical pregnancy rate in IVF treatment11. According to recent study, clinicians can estimate the range of 
ovarian stimulation duration by calculating the original length of the follicular phase to obtain more mature 
oocytes and to optimize clinical outcomes6. Benjamins et found that women with AMH > 8 ng/mL had follicular 
phases that were longer by 2 days12, PCOS patients are always with a higher AMH and longer menstrual cycle 
length, thus the shorter ovarian stimulation may be detrimental to IVF success rate.

Previous studies revealed conflicting results when investigating the relationship between the stimulation 
length and IVF outcomes. Pereira, N. reported that increased odds of live birth in fresh D3 ET undergoing 
GnRH antagonist treatment with shorter ovarian stimulation (≤ 13d) in patients with normal ovarian reserve13. 
However, data obtained from Society for Assisted Reproductive Technology(SART) CORS on all fresh donor 
oocyte GnRH antagonist cycles (n = 1049) between 2014 and 2015 which resulted in a single embryo transferred, 
and they found out that length of ovarian stimulation does not impact live birth rate in fresh donor oocyte 
cycles14. Fresh donor oocyte cycles are fundamentally different when compared with fresh autologous cycles, 

Parameters
GN < = 8
(n = 87)

GN > 8
(n = 137) P

Number of oocytes
retrieved

13.00
[11.00, 16.00]

13.00
[11.00, 17.00] 0.861

Mature oocytes 12.00
[9.00, 14.00]

13.00
[10.00, 15.00] 0.134

2PN embros 8.00
[5.00, 10.00]

9.00
[6.00, 11.00] 0.048*

Number of high-quality
embryos

6.00
[3.00, 8.00]

6.00
[4.00, 9.00] 0.122

Number of embryo
transferred

2.00
[1.00, 2.00]

2.00
[1.00, 2.00] 0.713

Blastocyst transferred (n,%) 41
(47.12)

68
(49.64) 0.714

ICSI(%) 10
(11.49)

18
(13.14) 0.717

Positive HCG (n,%) 57
(65.52)

103
(75.2) 0.119

Clinical pregnancy(n,%) 46
(52.87)

94
(68.61) 0.018*

Early miscarriage(n,%) 1
(1.15)

4
(2.92) 0.651

Ongoing pregnancy(n,%) 43
(49.43)

85
(62.04) 0.063

Live birth(n,%) 38
(43.68)

81
(59.12) 0.024*

OHSS(n,%) 3
(3.45)

5
(3.65) 1.000

Table 3.  Embryological and clinical outcomes between the two groups after PSM. 2PN, two-pronuclear, 
OHSS, ovarian hyperstimulation syndrome. P < 0.05 was considered to be statistically significant. *, Statistically 
significant.
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as donors are typically young and without an infertility diagnosis and the effect of COS on the endometrium 
receptivity is not an influencing factor in the recipients. The results from Purandare discovered the duration 
of stimulation does not alter the clinical pregnancy rate in ICSI or IVF cycles using the long, antagonist or 
flare stimulation protocol15. Prior study reported an increased stimulation length for women with PCOS and 
improved live birth rates, which is consistent with our current study16. The outcome of gonadotrophin OS/
IUI cycles found that a shorter follicular phase (≤ 8 days) was associated with a decreased chance of clinical 
pregnancy17. The lack of consensus is likely due to a lack of standardized cut-off points for ovarian stimulation 
duration or patients characteristic bias.

COS is utilized in order to increase the number of oocytes retrieved per cycle, thereby increasing the chances 
of obtaining a high-quality embryo and live birth. In our current study, the PCOS patients with longer ovarian 
stimulation is always correlated with higher total Gn dosage, but the clinical outcomes were better than the shorter 
ovarian stimulation group. This may be due to different patients characteristics. PCOS patients were always with 
higher ovarian response, but the total Gn dosage used was lower than normal or poor responders. In our current 
study, we found that the embryo capacity is not affected by ovarian stimulation length. Patients with prolonged 
ovarian stimulation was associated with more total Gn dosage, but not associated with impaired embryo quality. 
Recent studies reported that higher dosage was not associated with increased aneuploidy rate18–20. An analysis 
of 12,298 trophectoderm biopsies concluded that euploidy rates are not significantly influenced by gonadotropin 
dosage or duration of ovarian stimulation, regardless of woman’s age20. After stratifying by age, the results from 
Hong et al.so found that there were no statistically significant differences in the aneuploidy rate in natural and 
stimulated cycles21. In addition, Barash et al. and Sekhon et al. both reported similar results, that is higher 
gonadotropin dosage did not affect the rate of aneuploidy after controlling for age18,19. However, a retrospective 
analysis of embryo aneuploidy in patients undergoing preimplantation genetic testing for aneuploidy (PGT-A) 
in vitro fertilization (IVF) cycles reported that lower gonadotropin dosage reduces aneuploidy22. An analysis 
data from 650,637 fresh autologous IVF cycles reported to the SART between 2004 and 2012, they found that 
excessive FSH doses during ART may be detrimental to oocyte retrieval23.And, they reported that the highest 
number of oocytes retrieved was in the 1001– 2000 IU FSH group regardless of patient prognosis, age, BMI, 
ovarian stimulation protocol, and infertility diagnosis. In our current study, the total Gn dosage was below 
2000IU, this may explains why in our PCOS patients undergoing fresh IVF-ET cycles, long ovarian stimulation 
was not correlated with decreased pregnancy rates, as those patients tend to have a low daily Gn dose and the 
total Gn dose is kept to a minimum dosage.

As the embryo quality was not affected by ovarian stimulation length, we postulated that the endometrial 
receptivity was impaired in the shorter stimulation group in PCOS patients undergoing GnRH antagonist 
protocol. In regard to the effect of stimulation length on the endometrium, the data suggest that the ovarian 
stimulation duration was not associated with endometrium thickness. However, previous study found that 
longer follicular phase was associated with increased pregnancy outcomes than the shorter group in intrauterine 
insemination cycles17. This may be due to the small sample size in the shorter Gn group in our present study. And 
the PCOS patients in the fresh embryo transfer cycle are with good endometrial thickness and morphology in 
this study. Moreover, it is possible that the effect of shorter ovarian stimulation length on poor clinical outcomes 
may be partially due to inadequate time for endometrial development and thus detrimental to endometrial 
receptivity.

Advantages of our study include only the PCOS patients, and all the patients undergoing ovarian stimulation 
with GnRHantagonist protocols, helping to elucidate the impact of ovarian stimulation length in PCOS patients 

GN days

Crude model Adjusted model

OR(95%CI) P-value OR(95%CI) P-value

Positive
pregnancy

<=8 Reference Reference

> 8 1.594
(0.884, 2.874) 0.120 1.627

(0.893, 2.969) 0.111

Clinical
pregnancy

<=8 Reference Reference

> 8 1.948
(1.121, 3.404) 0.018* 2.024

(1.153, 3.580) 0.015*

Ongoing
pregnancy

<=8 1.673
(0.972, 2.890) 0.064 1.745

(0.995, 3.079) 0.053

> 8 Reference Reference

Early
miscarriage

<=8 Reference Reference

> 8 2.586
(0.375, 51.053) 0.399 5.735

(0.386, 399.379) 0.288

Live birth
<=8 Reference Reference

> 8 1.865
(1.086, 3.227) 0.025* 1.960

(1.120, 3.463) 0.019*

Table 4.  Binary logistics regression analysis with pregnancy and birth outcomes as the influencing factor. 
CI, CI: confidence interval. Analyses were adjusted for maternal age, BMI, AMH, infertility type (primary 
or secondary), embryo type(cleavage or blastocyst), number of embryo transferred, endometrial thickness, 
progesterone level on trigger day. P < 0.05 was considered to be statistically significant. *, Statistically 
significant.
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with GnRHantagonist cycle. It is also important to note that the cut-off chosen for the study cohort was data 
from the ROC analysis. Given the retrospective nature of the study, we acknowledge some uncertainty in the 
replication of these findings in a prospective setting. In addition, our findings may not be applicable to normal 
or poor responders.

Although our retrospective analysis was not designed to address cancellation of fresh embryo cycles in 
the setting of shorter ovarian stimulation, our findings do highlight that clinical pregnancy outcomes may be 
affected by shorter ovarian stimulation due to compromised endometrial receptivity. A freeze all strategy may be 
considered in PCOS patients with shorter Gn duration to optimize clinical outcomes. Thus, the present research 
should be considered a preliminary effort, and the development of additional evidence requires further by more 
prospective studies to validate the impact of ovarian stimulation length on IVF-ET outcomes in PCOS women.

Conclusion
In conclusion, our study emphasizes how shorter ovarian stimulation, a potentially modifiable variable, can 
impact the outcomes of IVF cycles in PCOS patients. Our findings highlight that patients undergoing ovarian 
stimulation > 8 days achieve better fresh IVF-ET outcomes, with higher clinical pregnancy and live birth rate. 
We postulated that the shorter ovarian stimulation may lead to inadequate development of the endometrium 
environment. However, the study’s findings should be taken into consideration for normal or poor responder 
patients.

Data availability
The raw data supporting the conclusions of this article will be made available by the authors, without undue 
reservation.
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