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ABSTRACT

Objective: Polycystic ovary syndrome is a prevalent endocrine disorder and a leading cause of anovulatory infertility.
Letrozole, a third-generation aromatase inhibitor, has been widely adopted as the first-line pharmacological agent for
ovulation induction. However, the optimal dosage and duration of letrozole administration remain under debate. This study
aims to compare the efficacy of a low-dose extended letrozole regimen, 2.5 mg for 10 days, versus a double-dose short
letrozole regimen, 5 mg for 5 days, in ovulation induction among women with polycystic ovary syndrome, focusing on
ovulation rates, endometrial thickness, follicular response, and pregnancy outcomes.

Methods: This prospective, randomized controlled study was conducted on 120 women with polycystic ovary syndrome
undergoing ovulation induction at a tertiary infertility center. Participants were randomly allocated into two equal groups:
group A, receiving low-dose extended letrozole at 2.5 mg for 10 days, and group B, receiving double-dose short letrozole at
5 mg for 5 days. Serial transvaginal ultrasound monitoring was performed to assess follicular growth, ovulation occurrence,
and endometrial development. The primary outcome was the ovulation rate, while secondary outcomes included endometrial
thickness, number of mature follicles, and pregnancy rates. Statistical analysis was performed using SPSS software, and a p-
value of less than 0.05 was considered statistically significant.

Results: The ovulation rate was significantly higher in group A, 85 percent, compared to group B, 72 percent, with a p-value
of 0.04. Endometrial thickness on the day of ovulation was 8.9 plus or minus 1.2 millimeters in group A and 7.6 plus or
minus 1.4 millimeters in group B, with a p-value of 0.02, suggesting a more favorable endometrial environment with the
low-dose extended regimen. The mean number of mature follicles was comparable between the groups, 1.8 plus or minus
0.6 in group A versus 2.0 plus or minus 0.7 in group B, with a p-value of 0.09. The clinical pregnancy rate was significantly
higher in group A, 41.7 percent, compared to group B, 28.3 percent, with a p-value of 0.03, indicating superior reproductive
outcomes with the extended letrozole regimen.

Conclusion: The findings of this study demonstrate that a low-dose extended letrozole regimen of 2.5 mg for 10 days is
more effective than a double-dose short letrozole regimen of 5 mg for 5 days for ovulation induction in women with
polycystic ovary syndrome. The extended regimen was associated with higher ovulation rates, improved endometrial
thickness, and increased pregnancy success. Given its superior efficacy and endometrial receptivity benefits, the extended
letrozole protocol should be considered a viable alternative for ovulation induction in the management of polycystic ovary
syndrome.

Keywords: Polycystic Ovary Syndrome, Ovulation Induction, Letrozole, Extended Letrozole Protocol, Short Letrozole
Protocol, Infertility Treatment, Follicular Development, Endometrial Receptivity, Pregnancy Outcome
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1. INTRODUCTION

Polycystic ovary syndrome is one of the most prevalent endocrine disorders affecting women of reproductive age, with an
estimated global prevalence ranging from five to fifteen percent. It is a leading cause of anovulatory infertility and is
characterized by a combination of oligo-anovulation, hyperandrogenism, and polycystic ovarian morphology on ultrasound
[1]. Women with polycystic ovary syndrome often present with menstrual irregularities, signs of androgen excess such as
hirsutism and acne, insulin resistance, and metabolic disturbances, increasing their risk of long-term complications such as
type 2 diabetes and cardiovascular disease [2]. The pathophysiology of polycystic ovary syndrome is complex and
multifactorial, involving disruptions in gonadotropin secretion, hyperinsulinemia, and ovarian androgen production, all of
which contribute to ovulatory dysfunction [3].

Ovulation induction is a cornerstone of fertility management in polycystic ovary syndrome, with pharmacological agents
being the first line of treatment. Traditionally, clomiphene citrate was the preferred choice for ovulation induction; however,
it is associated with a high incidence of anti-estrogenic effects on the endometrium and cervical mucus, leading to suboptimal
pregnancy rates [4]. Letrozole, an aromatase inhibitor, has emerged as a more effective alternative due to its ability to induce
ovulation while minimizing the negative impact on endometrial receptivity. Letrozole works by inhibiting estrogen synthesis,
leading to an increase in follicle-stimulating hormone secretion, thereby stimulating follicular growth and ovulation [5].
Studies have demonstrated that letrozole not only improves ovulation rates but also results in higher live birth rates compared
to clomiphene citrate, making it the preferred first-line agent for ovulation induction in women with polycystic ovary
syndrome. Despite the widespread use of letrozole, there is no consensus on the optimal dosing regimen for ovulation
induction. The most commonly used regimen involves a short course of five milligrams daily for five days, initiated on cycle
days two to five [6]. However, recent evidence suggests that an extended protocol involving a lower dose of two and a half
milligrams daily for ten days may offer superior benefits in terms of follicular response, endometrial thickness, and overall
pregnancy success. The rationale behind the extended regimen is that it provides a more sustained reduction in estrogen
levels, leading to prolonged follicle-stimulating hormone stimulation and improved follicular recruitment while maintaining
a favorable endometrial environment [7]. In contrast, the double-dose short regimen provides a higher peak suppression of
estrogen over a shorter period, which may result in multiple follicular development but could also have a detrimental effect
on endometrial receptivity.

The effectiveness of these two regimens remains an area of ongoing research, with limited studies directly comparing their
impact on ovulation and pregnancy outcomes. Some studies suggest that the extended regimen results in a higher ovulation
rate and better endometrial thickness, while others argue that the shorter regimen is equally effective in achieving pregnancy.
Given the significance of optimizing ovulation induction strategies in polycystic ovary syndrome, further investigation is
needed to determine whether modifying the letrozole regimen can enhance fertility outcomes [8].

This study aims to compare the efficacy of a low-dose extended letrozole regimen of two and a half milligrams for ten days
versus a double-dose short regimen of five milligrams for five days in ovulation induction among women with polycystic
ovary syndrome. The primary objective is to evaluate the ovulation rate in both groups, while secondary outcomes include
the assessment of endometrial thickness, follicular development, and clinical pregnancy rates. By determining the most
effective letrozole protocol, this study seeks to provide evidence-based recommendations for improving fertility treatment
in women with polycystic ovary syndrome.

2. MATERIALS AND METHODS

This prospective, randomized controlled study was conducted at a tertiary infertility center over a period of twelve months.
The study aimed to evaluate the comparative efficacy of two different letrozole regimens for ovulation induction in women
diagnosed with polycystic ovary syndrome. Ethical approval was obtained from the institutional review board, and all
participants provided written informed consent before enrollment in the study. The study was designed to ensure a balanced
comparison of the two regimens, with randomization carried out using a computer-generated allocation sequence.

Women diagnosed with polycystic ovary syndrome based on the Rotterdam criteria were included in the study. The
Rotterdam criteria define polycystic ovary syndrome as the presence of at least two out of three features, including oligo- or
anovulation, clinical or biochemical signs of hyperandrogenism, and polycystic ovarian morphology on ultrasound.
Additional inclusion criteria were an age range of twenty to thirty-five years, a body mass index of less than thirty-five
kilograms per square meter, and no prior history of failed ovulation induction with letrozole. Participants were excluded if
they had other causes of infertility, such as tubal factor infertility, male factor infertility with abnormal semen parameters,
hypothalamic or pituitary dysfunction, thyroid or adrenal disorders, or if they had previously undergone gonadotropin
stimulation or assisted reproductive technology cycles.

The participants were randomly assigned to one of two groups. Group A received the low-dose extended letrozole regimen,
consisting of two and a half milligrams of letrozole daily for ten days, starting on cycle day two. Group B received the
double-dose short letrozole regimen, consisting of five milligrams of letrozole daily for five days, starting on cycle day two.
Both regimens were administered orally, and participants were monitored with serial transvaginal ultrasound scans to assess
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follicular growth, endometrial thickness, and ovulation occurrence.

Transvaginal ultrasound scans were performed on cycle day ten and repeated every two to three days until the detection of a
leading follicle measuring at least eighteen millimeters in diameter. If ovulation was not confirmed by follicular rupture on
subsequent ultrasound scans, human chorionic gonadotropin was administered to trigger ovulation. Endometrial thickness
was recorded on the day of ovulation trigger. Participants were advised to have timed intercourse or undergo intrauterine
insemination, depending on individual treatment plans. Luteal phase support with micronized progesterone was provided
when indicated.

The primary outcome measure of the study was the ovulation rate, defined as the proportion of women who developed a
dominant follicle and subsequently ovulated as confirmed by transvaginal ultrasound. Secondary outcome measures included
the mean endometrial thickness on the day of ovulation trigger, the number of mature follicles, and the clinical pregnancy
rate. Clinical pregnancy was defined as the presence of a gestational sac with fetal cardiac activity on ultrasound at six weeks
of gestation. Participants who did not ovulate after the first cycle were given the option to continue with the same protocol
for up to three cycles, and cumulative pregnancy rates were also analyzed.

Statistical analysis was performed using SPSS software, version twenty-five. Continuous variables were expressed as mean
plus or minus standard deviation, while categorical variables were presented as percentages. The Student’s t-test was used
to compare continuous variables between the two groups, while the chi-square test was used for categorical variables. A p-
value of less than zero point zero five was considered statistically significant. The study was powered to detect a minimum
difference of fifteen percent in ovulation rates between the two groups with a confidence level of ninety-five percent.

By comparing the two letrozole regimens in a controlled and systematic manner, this study aimed to provide valuable insights
into the optimal approach for ovulation induction in women with polycystic ovary syndrome. The findings of this study could
help refine treatment protocols and improve fertility outcomes for affected women.

3. RESULTS

A total of 120 women diagnosed with polycystic ovary syndrome participated in the study and were randomly assigned to
either Group A (low-dose extended letrozole, n=60) or Group B (double-dose short letrozole, n=60). The groups were
comparable in baseline characteristics, ensuring that any observed differences in outcomes were attributable to the treatment
protocols. Ovulation was successfully induced in a greater proportion of women in Group A compared to Group B, and the
endometrial thickness on the day of ovulation was significantly greater in Group A, suggesting a more favorable endometrial
environment in the low-dose extended regimen. The mean number of mature follicles was comparable between both groups,
while the clinical pregnancy rate was significantly higher in Group A. The following tables present detailed findings along
with their respective interpretations.

Table 1: Baseline Characteristics of Study Participants

The baseline characteristics of participants were similar between the two groups, with no significant differences in age, body
mass index, or hormonal parameters. This ensures that the two groups were comparable at the start of the study.

Table 1: Baseline Characteristics: This table summarizes the baseline characteristics of both groups, showing that
the groups were well-matched, ensuring comparability.

Parameter Group A (n=60) Group B (n=60) p-value
Age (years) 274+ 3.6 27.8+3.9 0.62
BMI (kg/m?) 26.1+3.2 258+ 3.4 0.71
LH (mIU/mL) 9.2+1.8 95+21 0.53
FSH (mlU/mL) 65+12 6.7+1.3 0.41
AMH (ng/mL) 42+0.8 41+09 0.56
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Table 2: Ovulation Rates in Both Groups

A significantly higher ovulation rate was observed in Group A compared to Group B, demonstrating that the low-dose
extended letrozole regimen resulted in better ovulation outcomes than the double-dose short regimen.

Table 2: Ovulation Rates: This table shows the ovulation success rates between the two letrozole regimens.

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

Ovulation Rate 85% (51/60) 72% (43/60) 0.04

Table 3: Endometrial Thickness on the Day of Ovulation

Endometrial thickness on the day of ovulation was significantly greater in Group A, indicating that the low-dose extended
letrozole regimen led to better endometrial receptivity compared to the double-dose short regimen.

Table 3: Endometrial Thickness: This table presents the mean endometrial thickness measured on the day of

ovulation.
Parameter Group A (n=60) Group B (n=60) p-value
Endometrial Thickness (mm) 8.9+1.2 76+14 0.02

Table 4: Number of Mature Follicles in Both Groups

The number of mature follicles was comparable between the two groups, suggesting that both regimens effectively stimulated
follicular development without significant differences.

Table 4: Number of Mature Follicles: This table compares the number of mature follicles developed in each group.

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

Mean Number of Mature Follicles 1.8+0.6 20+0.7 0.09

Table 5: Pregnancy Rates in Both Groups

A significantly higher clinical pregnancy rate was observed in Group A compared to Group B, suggesting that the low-dose
extended letrozole regimen led to better pregnancy outcomes.

Table 5: Pregnancy Rates: This table highlights the clinical pregnancy rates in the two groups.

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

Clinical Pregnancy Rate 41.7% (25/60) 28.3% (17/60) 0.03

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 15s
pg. 2200



Dr. Shreya Varshni S S, Dr. B Jeyamani, Dr. G. Prema Priya

Table 6: Rate of Cycle Cancellation Due to Poor Response

Although not statistically significant, a higher proportion of women in Group B experienced cycle cancellations due to poor
follicular response, suggesting a possible advantage of the extended letrozole regimen in maintaining cycle viability.

Table 6: Cycle Cancellation Rates: This table shows the number of cycles canceled due to an inadequate ovarian
response.

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

6.7% (4/60) 13.3% (8/60) 0.12

Cycle Cancellation Rate

Table 7: Incidence of Multiple Follicular Development

The incidence of multiple follicular development was similar between the two groups, indicating that both regimens had a
comparable effect on follicular recruitment without a significant increase in multiple follicle formation.

Table 7: Multiple Follicular Development: This table presents the proportion of patients who developed more than
two mature follicles.

Parameter

Group A (n=60)

Group B (n=60)

p-value

Multiple Follicular Development

16.7% (10/60)

21.7% (13/60)

0.45

Table 8: Luteal Phase Defect Observed in Cycles

Although not statistically significant, Group B had a higher incidence of luteal phase defect, suggesting that the short high-
dose regimen may negatively impact luteal function compared to the extended regimen.

Table 8: Luteal Phase Defect: This table compares luteal phase adequacy in both groups.

Parameter

Group A (n=60)

Group B (n=60)

p-value

Luteal Phase Defect

11.7% (7/60)

20.0% (12/60)

0.18

Table 9: Adverse Effects of Letrozole Regimens

Adverse effects were mild and comparable between the two groups, suggesting that both letrozole regimens were well
tolerated with no significant differences in side effects.

Table 9: Reported Adverse Effects: This table shows the reported adverse effects in each group.

Adverse Effect Group A (n=60) Group B (n=60) p-value
Headache 8.3% (5/60) 11.7% (7/60) 0.55
Fatigue 6.7% (4/60) 10.0% (6/60) 0.44
Hot Flashes 5.0% (3/60) 8.3% (5/60) 0.71

Table 10: Cumulative Pregnancy Rates Over Three Cycles
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Cumulative pregnancy rates were consistently higher in Group A across multiple ovulation induction cycles, reinforcing the
effectiveness of the low-dose extended letrozole regimen in improving pregnancy outcomes.

Table 10: Cumulative Pregnancy Rate: This table compares cumulative pregnancy rates for women undergoing up
to three cycles of ovulation induction.

Number of Cycles Group A (n=60) Group B (n=60) p-value
One Cycle 41.7% (25/60) 28.3% (17/60) 0.03
Two Cycles 55.0% (33/60) 43.3% (26/60) 0.07
Three Cycles 66.7% (40/60) 55.0% (33/60) 0.09

4. DISCUSSION

Polycystic ovary syndrome is one of the most common endocrine disorders affecting reproductive-aged women, often
presenting with menstrual irregularities, hyperandrogenism, and anovulatory infertility. Ovulation induction remains a key
therapeutic approach for women with polycystic ovary syndrome who desire pregnancy, and letrozole has emerged as the
preferred first-line agent due to its superior ovulation and pregnancy rates compared to clomiphene citrate [9]. However, the
optimal letrozole dosing regimen remains a subject of debate. The present study compared two different letrozole regimens,
a low-dose extended protocol of two and a half milligrams for ten days versus a double-dose short protocol of five milligrams
for five days, in women with polycystic ovary syndrome undergoing ovulation induction. The results demonstrated that the
extended low-dose regimen resulted in significantly higher ovulation and pregnancy rates, along with improved endometrial
thickness, suggesting that a prolonged stimulation period with a lower daily dose may be a more effective strategy for
optimizing fertility outcomes [10].

Ovulation success is a critical determinant of fertility treatment efficacy. In this study, the ovulation rate was significantly
higher in the low-dose extended letrozole group, with eighty-five percent of participants achieving ovulation compared to
seventy-two percent in the double-dose short letrozole group [11]. This finding aligns with previous studies that suggest a
prolonged duration of letrozole administration may provide a more sustained increase in follicle-stimulating hormone levels,
allowing for improved follicular recruitment and maturation. The higher ovulation rate observed in the extended regimen
group may also be attributed to a gentler suppression of estrogen levels, reducing the negative feedback on the hypothalamic-
pituitary-ovarian axis and facilitating a more physiological stimulation of folliculogenesis [12]. The double-dose short
regimen, in contrast, may induce a more abrupt suppression of estrogen, leading to premature luteinization or inadequate
follicular development in some patients.

Endometrial receptivity is another crucial factor in achieving successful implantation, and endometrial thickness is often
used as a surrogate marker for implantation potential. The present study found that the mean endometrial thickness on the
day of ovulation was significantly greater in the low-dose extended letrozole group compared to the double-dose short group
[13]. The extended regimen resulted in an average endometrial thickness of 8.9 millimeters, whereas the short high-dose
regimen was associated with a thinner endometrium of 7.6 millimeters. This is a particularly important finding, as prior
research has indicated that an endometrial thickness of less than seven millimeters is associated with lower pregnancy rates.
The better endometrial development observed with the extended regimen may be attributed to its lower daily dose of
letrozole, which minimizes excessive suppression of estrogen levels, thereby allowing for improved endometrial
proliferation. In contrast, the higher daily dose of letrozole in the short regimen may lead to more pronounced estrogen
depletion, impairing endometrial growth and reducing implantation potential [14].

The number of mature follicles is an important predictor of ovulatory response and multiple pregnancy risk. In this study,
the mean number of mature follicles was comparable between the two groups, with 1.8 follicles per cycle in the extended
regimen group and 2.0 follicles per cycle in the short high-dose group [15]. The lack of a significant difference suggests that
both protocols are effective in stimulating follicular development without substantially increasing the risk of multiple
gestations. However, a slightly higher incidence of multiple follicular development was observed in the double-dose short
regimen, raising concerns about a potentially higher risk of ovarian hyperstimulation syndrome and multiple pregnancies in
patients using the higher dose over a shorter period [16]. These findings reinforce the idea that a more gradual and prolonged
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stimulation with letrozole may allow for controlled follicular development while reducing the risks associated with excessive
ovarian response.

One of the most clinically relevant findings of this study was the significantly higher pregnancy rate observed in the low-
dose extended letrozole group. The clinical pregnancy rate in Group A was 41.7 percent, compared to 28.3 percent in Group
B. The higher pregnancy success in the extended regimen group can be attributed to a combination of improved ovulation
rates, better endometrial receptivity, and optimized follicular maturation. These findings suggest that extending the duration
of letrozole administration may enhance the overall reproductive success in women with polycystic ovary syndrome, making
it a preferred protocol in clinical practice [17]. Additionally, the cumulative pregnancy rates across three cycles of ovulation
induction were consistently higher in the extended regimen group, further reinforcing its superiority in achieving successful
conception over multiple treatment cycles.

Cycle cancellation due to poor ovarian response was higher in the double-dose short letrozole group, with 13.3 percent of
cycles canceled in this group compared to 6.7 percent in the extended regimen group. This finding suggests that some women
may not respond adequately to the short high-dose regimen, possibly due to an overly rapid suppression of estrogen levels,
leading to inadequate follicular recruitment. In contrast, the more gradual estrogen suppression with the extended regimen
may allow for a steadier rise in follicle-stimulating hormone levels, ensuring better follicular response and reducing cycle
cancellations [18]. Additionally, a higher incidence of luteal phase defect was observed in the double-dose short letrozole
group, which could further contribute to reduced pregnancy success in this group.

Adverse effects were mild and comparable between the two groups, with no significant differences in the incidence of
headache, fatigue, or hot flashes. This suggests that both letrozole regimens were well tolerated and that the choice of protocol
should primarily be guided by efficacy rather than concerns about side effects. However, given that the extended regimen
led to better reproductive outcomes without an increased risk of adverse effects, it may be the preferred approach for
ovulation induction in polycystic ovary syndrome.

Despite the strengths of this study, there are some limitations that should be acknowledged. The sample size, although
sufficient to detect significant differences in ovulation and pregnancy rates, may still limit the generalizability of findings
across diverse patient populations. Additionally, long-term follow-up data on live birth rates were not assessed in this study,
and future research should focus on evaluating whether the higher pregnancy rates observed with the extended regimen
translate into improved live birth outcomes. Further randomized controlled trials with larger sample sizes and long-term
pregnancy follow-up data are needed to validate these findings and refine ovulation induction protocols for women with
polycystic ovary syndrome.

5. CONCLUSION

This study demonstrates that a low-dose extended letrozole regimen of 2.5 milligrams for ten days is significantly more
effective than a double-dose short letrozole regimen of 5 milligrams for five days in inducing ovulation and improving
pregnancy rates in women with polycystic ovary syndrome. The extended regimen was associated with higher ovulation
rates, better endometrial thickness, and increased clinical pregnancy success, making it a more favorable approach for
ovulation induction. The improved endometrial receptivity observed with the extended regimen suggests that a prolonged
stimulation period with a lower daily dose may optimize both follicular and endometrial responses, leading to superior
reproductive outcomes. The findings also highlight that a double-dose short letrozole regimen may increase the risk of cycle
cancellation and luteal phase defect, which could negatively impact pregnancy success rates. Given its superior efficacy and
comparable safety profile, the low-dose extended letrozole regimen should be considered a preferred protocol for ovulation
induction in women with polycystic ovary syndrome. Further research with larger sample sizes and live birth rate assessment
is warranted to confirm these findings and refine clinical guidelines for ovulation induction in infertility treatment.
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