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Abstract

Background: Polycystic ovary syndrome (PCOS) is a
leading cause of anovulatory infertility, and optimizing
ovulation induction strategies remains a key challenge in
improving reproductive outcomes.

Methods: A randomized controlled trial was conducted

in the Department of Obstetrics and Gynaecology, SMS

Medical College, Jaipur, from October 2023 to October
2024. A total of 148 infertile women with PCOS
(Rotterdam criteria) unresponsive to 2.5 mg letrozole
were randomized into two groups: Group 1 received the
conventional letrozole regimen (5 mg/day for 5 days),
and Group 2 received the extended regimen (5 mg/day

for 10 days). Ovulation was monitored by transvaginal
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ultrasonography, and outcomes were compared based on
prior OCP use. Data were analysed using SPSS v26 with
a significance threshold of p< 0.05.

Results: The extended regimen achieved a higher
ovulation rate (91.89%) compared with the conventional
regimen (70.27%) (p = 0.0005). Among women with
prior OCP use, ovulation occurred in 100% of cases
(28/28 in the conventional group and 38/38 in the
extended group). In contrast, among non-OCP users,
ovulation occurred in 65.9% of participants. Statistical
analysis revealed a strong association between prior
OCP exposure and ovulatory success (3> = 25.61, p<
0.001), with an odds ratio (OR) of 69.55 (95% ClI: 3.95-
1224.2).

Conclusion: OCP pretreatment significantly enhances
ovulation success in infertile PCOS women undergoing
letrozole-induced ovulation, particularly with extended
dosing. The combination of short-term OCP exposure
followed by extended letrozole therapy appears to
improve follicular responsiveness and may represent a
more effective, evidence-based strategy for managing
letrozole-resistant PCOS cases.

Keywords: Polycystic Ovary Syndrome, Letrozole, Oral
Contraceptive Pills, Ovulation Induction, Infertility,
Extended Regimen

Introduction

Polycystic ovary syndrome (PCOS) is a common
endocrine disorder and a leading cause of anovulatory
infertility ~ worldwide. Letrozole has surpassed
clomiphene citrate as the preferred first-line ovulation-
induction agent because it yields higher ovulation and
live-birth rates with fewer multiple pregnancies®?.
Nevertheless, response to letrozole remains inconsistent,
suggesting that pretreatment and dosing strategies may

influence outcomes.
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Combined oral contraceptive (OCP) pretreatment is
often used before ovulation induction to schedule cycles
and transiently suppress luteinizing hormone (LH) and
androgen levels, theoretically improving follicular
synchronization. However, data regarding its impact on
fertility outcomes are conflicting. Randomized trials in
women with PCOS undergoing IVF have shown that
OCP pretreatment does not significantly improve
embryo quality, pregnancy rate, or live-birth outcomes?.
Some non-ART studies likewise found no improvement
in ovulation or conception rates when OCP pretreatment
preceded letrozole induction 2,

The regimen of letrozole itself—dose and duration—also
influences ovulatory success. Beyond the standard 2.5-5
mg for 5 days, extended-duration or “stair-step”
regimens, which escalate the dose without inducing
withdrawal bleeding, have achieved higher ovulation
rates and shorter time-to-ovulation, particularly in
letrozole-resistant women*’ Current international PCOS
guidelines endorse individualized approaches but
recognize the lack of consensus on optimal pretreatment
and regimen protocols &%

Given these uncertainties, this study aims to evaluate
whether OCP pretreatment affects ovulation success
among infertile women with PCOS undergoing
letrozole-induced ovulation, comparing two evidence-
based regimens. Clarifying this interaction may help
refine induction protocols, reduce treatment duration,
and improve fertility outcomes in this population °.
Materials and Methods

This interventional randomized controlled trial was
conducted in the Department of Obstetrics and
Gynaecology, SMS Medical College, Jaipur, to compare

the efficacy of extended versus conventional letrozole

regimens for ovulation induction in infertile women with <«
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polycystic ovary syndrome (PCOS). Following ethical
approval, data collection began in October 2023 and
continued for one year.

Infertile women aged 1840 years diagnosed with PCOS
(Rotterdam criteria) who had inadequate response to 2.5
mg letrozole were included. Eligibility required at least
one patent fallopian tube, a normozoospermic partner,
and an active marital life of three to five years.

Women with endometriosis, thyroid or prolactin
disorders, or uterine anomalies were excluded.

Based on 80% power and a 5% significance level,
assuming a 20% improvement in ovulation rate with the
extended regimen (reference: Zhu et al., 2023), 74
participants were enrolled per group to account for
attrition.  After informed consent and baseline
evaluation—including clinical history, examination, and
day 2-3 transvaginal ultrasonography—participants
were randomized into two groups.

Group 1 (Conventional Regimen): Letrozole 5 mg/day
from day 2-6 for five days.

Group 2 (Extended Regimen): Letrozole 5 mg/day
from day 2-11 for ten days.

Follicular monitoring started on day 10. When a follicle
>18 mm and endometrium >7 mm was observed,
ovulation was triggered with B-hCG (5,000-10,000 IU)
followed by intrauterine insemination (IUI) after 36
hours and luteal phase progesterone support. Ovulation
was confirmed by follicular rupture on ultrasound and
pregnancy by serum B-hCG >50 mlU/mL and fetal
cardiac activity on scan.

Data were analysed using SPSS v26. Continuous
variables were expressed as mean + SD and compared
using Student’s t-test; categorical variables were
compared using Chi-square or Fisher’s exact test. A p-

value <0.05 was considered statistically significant.
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Results

Among the 148 infertile women with PCOS enrolled in
the study, demographic characteristics were broadly
comparable between groups. The largest proportion of
participants (45.3%) were aged 28-32 years, followed
by 30.4% in the 37-40-year range and 24.3% between
33 and 36 years. Most women (69.6%) had a normal
body mass index (BMI) of 18.5-22.9 kg/m?, while
30.4% were overweight (BMI >23 kg/m?). Primary
infertility was predominant, reported in 89.9% of cases,
whereas 10.1% had secondary infertility. The duration of
active marital life (AML) exceeded three years in 70.3%
of participants. A smoking history was present in 20.3%
of cases, prior oral contraceptive pill (OCP) use in
44.6%, and clinical signs of hyperandrogenism in 22.3%
of the study population.

In terms of ovulation outcomes, the extended letrozole
regimen demonstrated a significantly higher ovulation
rate than the conventional regimen. Ovulation occurred
in 68 out of 74 participants (91.89%) in the extended
group compared with 52 out of 74 (70.27%) in the
conventional group, a difference that was statistically
significant (p = 0.0005).

Further analysis examined the effect of prior OCP use on
ovulation success across both regimens. Among women
with a history of OCP use, ovulation occurred in 28
(42.42%) participants in the conventional group and 38
(57.58%) in the extended group, with no cases of
anovulation in either subgroup. In contrast, among those
without prior OCP exposure, ovulation failure occurred
in 22 (26.83%) women in the conventional regimen and
6 (7.32%) in the extended regimen, whereas ovulation
was achieved in 24 (29.27%) and 30 (36.59%)

participants, respectively.
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The statistical analysis revealed a strong and significant
association between prior OCP exposure and ovulation
success. The chi-square test yielded a value of 25.61
with a p-value of <0.001, confirming high statistical
significance. The calculated odds ratio (OR) was 69.55,
with a 95% confidence interval (Haldane correction)

ranging from 3.95 to 1224.2, indicating that women with
prior OCP exposure had markedly higher odds of
successful ovulation compared to those without. This
finding suggests that OCP pretreatment may enhance
follicular responsiveness to letrozole, particularly in the

extended regimen.

Table 1: Effect of Prior Oral Contraceptive Pill (OCP) Usage on Ovulation Outcomes in Conventional and Extended

Letrozole Therapy

OoCP Conventional Group — | Conventional Group — | Extended Group — | Extended Group Total

Usage No Ovulation Ovulation No Ovulation — Ovulation

Present | 0 (0.00%) 28 (42.42%) 0 (0.00%) 38 (57.58%) 66 (44.59%)
Absent | 22 (26.83%) 24 (29.27%) 6 (7.32%) 30 (36.59%) 82 (55.41%)
Total 22 (14.86%) 52 (35.14%) 6 (4.05%) 68 (45.95%) 148 (100.00%)

Table 2: Association of Prior OCP Use with Ovulation Outcomes

Statistic Value

Chi-square (x?) 25.61

p-value <0.001

Odds Ratio (OR) 69.55

95% CI (Haldane correction) 3.95-1224.2

Interpretation Strong, statistically significant association

Figure 1: Ovulation outcomes by OCP Usage history
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Discussion
This randomized controlled trial evaluated the effect of
prior oral

contraceptive pill (OCP) exposure on

©2025, IJIMACR

ovulation outcomes in infertile women with polycystic
ovary syndrome (PCOS) undergoing letrozole-induced
ovulation using two dosing regimens—conventional and
extended. The findings revealed that the extended
letrozole regimen achieved a significantly higher
ovulation rate (91.89%) compared with the conventional
regimen (70.27%), and prior OCP exposure was strongly
associated with ovulatory success (OR = 69.55; 95% CI:
3.95-1224.2; p< 0.001). These results suggest that OCP
pretreatment may enhance ovarian responsiveness to
letrozole, particularly when used with an extended
regimen.

The findings of this study are consistent with previous
literature emphasizing the benefits of OCP pretreatment

in PCOS. OCPs transiently suppress the hypothalamic—
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pituitary—ovarian axis, reduce luteinizing hormone (LH)
hypersecretion, and lower androgen levels, leading to
improved follicular synchronization and a more
coordinated ovulatory response during subsequent
induction cycles®** Gao et al.® reported that short-term
OCP pretreatment before controlled ovarian stimulation
normalized LH/FSH ratios and improved follicular
growth dynamics. Similarly, the 2023 International
PCOS Guideline highlights that short-term hormonal
suppression can be advantageous in selected cases of
hyperandrogenic or treatment-resistant PCOS*

Letrozole remains the preferred first-line ovulation
induction agent, outperforming clomiphene citrate in
both owvulation and live-birth rates® Franik et al.®
demonstrated in a Cochrane meta-analysis that
aromatase inhibitors offer superior outcomes compared
with clomiphene, especially in women with letrozole
resistance or suboptimal response. The present findings
extend this evidence by indicating that pre-treatment
with OCPs may further optimize the hormonal
environment for letrozole responsiveness.

The superiority of the extended regimen aligns with
studies by Zhu and Fu* and Mandelbaum et al.” who
observed higher ovulation rates with prolonged or “stair-
step” letrozole protocols compared to conventional 5-
day regimens. Prolonged aromatase inhibition extends
follicular stimulation, sustains intraovarian androgen
levels necessary for FSH sensitivity, and facilitates the
selection of a dominant follicle*” Thomas et al.®
similarly demonstrated improved ovulatory outcomes
using sequential or extended letrozole protocols in
clomiphene-resistant PCOS cases.

The combined effect of OCP pretreatment followed by
extended letrozole therapy likely results from hormonal

“resetting”—the OCP phase suppresses androgen excess

©2025, IJIMACR

and follicular asynchrony, while the extended letrozole
phase provides adequate time for follicular recruitment
and maturation. This dual-phase approach appears
particularly effective in women with prior resistance to
ovulation induction.

should be
acknowledged. It focused primarily on ovulation rates

However, this study’s limitations
and did not assess clinical pregnancy or live-birth
outcomes, which are essential for establishing true
therapeutic efficacy. Moreover, metabolic and hormonal
confounders such as insulin resistance, fasting insulin
levels, or baseline androgen status were not evaluated,
which may influence treatment response. Future studies
incorporating endocrine and metabolic profiling pre- and
post-OCP exposure are warranted to delineate the exact
mechanisms underlying the observed improvement in
ovulatory outcomes.
Conclusion
Prior OCP exposure significantly enhances ovulation
success in infertile PCOS women undergoing letrozole-
induced ovulation, especially with extended dosing. The
integration of short-term OCP pretreatment followed by
extended letrozole therapy represents a promising,
evidence-based approach to optimize ovulation
induction in resistant PCOS patients and could serve as a
practical modification in standard infertility management
protocols.
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