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Abstract
Keywords Background: Polycystic ovary syndrome (PCOS) is a common cause of
PCOS,  Letrozole, ~ Clomiphene  gnopulatory infertility in women of reproductive age.
Citrate, ~ Owulation  Induction,  Opjective: To compare the effectiveness of letrozole versus clomiphene citrate in
Infertility inducing ovulation in women with PCOS.
Methodology: This prospective comparative study was conducted at the
Department of Gynecology and Obstetrics, Liagat Memorial Hospital Kohat,
Article History from January 2021 to December 2021. A total of 130 Rotterdam-diagnosed
Received: 29 October 2025 PCOS women aged 18-35 were randomly randomized to either letrozole (n=65)
Accepted: 17 December 2025 or clomiphene citrate (n=65). We gave 2.5-5 mg/day letrozole and 50-100
Published: 31 December 2025  mg/day clomiphene citrate from day 3 to day 7 of the menstrual cycle.

Transvaginal ultrasound and midluteal progesterone levels confirmed ovulation.

Also documented were endometrial thickness, prominent follicles, pregnancy
Copyright @Author outcomes, and side effects. Data were evaluated using SPSS 25 and p<0.05 was
deemed significant.
Results: In the letrozole group, 54 patients (83.08%) ovulated, compared to 46
patients (70.77%) in the clomiphene group. Letrozole treatment resulted in a
higher mean number of dominant follicles, improved mid-luteal progesterone, and
greater endometrial thickness compared to clomiphene. Clinical pregnancy
occurred in 20 patients (30.77%) receiving letrozole and 14 patients (21.54%)
receiving clomiphene. Multiple pregnancies were 3.08% wvs 4.62%, and
miscarriage rates were 4.62% wvs 6.15%, respectively. Adverse effects were mild,
with endometrial thinning significantly lower in the letrozole group (4.62% ws
16.92%).

Conclusion: Letrozole is more effective than clomiphene in inducing ovulation
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with favorable endometrial outcomes and a safe side effect profile in women with

PCOS.
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INTRODUCTION

Polycystic ovary syndrome (PCOS), a common
endocrine condition in reproductive-age women,
causes hyperandrogenism, persistent anovulation,
and polycystic ovarian morphology [1]. PCOS
affects 6-20% of women worldwide, depending
on diagnostic criteria and population [2]. PCOS's
main clinical problem is infertility, usually caused
by oligo- or anovulation [3]. PCOS causes
irregular menstrual periods, poor follicular
development, and metabolic abnormalities,
which limit fertility and increase psychological
strain [4].

Ovulation inducement is a cornerstone of PCOS
infertility treatment [5]. Clomiphene citrate,
which  antagonizes  hypothalamic  estrogen
receptors to produce endogenous follicle-
stimulating hormone (FSH), has been the first-
line treatment [6]. Despite its lengthy history,
clomiphene citrate has drawbacks such
inadequate ovulation rates, thin endometrial
lining, cervical mucus antagonism, and numerous
pregnancies. Clomiphene resistance affects 15-
20% of PCOS patients, requiring other
treatments [7,8].

A possible option for PCOS ovulation induction
is letrozole, an aromatase inhibitor [9]. Letrozole
inhibits negative feedback on the hypothalamic-
pituitary-ovarian axis by decreasing peripheral
androgen-to-estrogen conversion, increasing FSH
production and follicular development [10].
Letrozole may have Dbetter endometrial
receptivity, ovulation rates, and safety than
clomiphene citrate [11]. Comparative
examination in PCOS patients is important due
to the pharmacological differences between
clomiphene and letrozole and their different
modes of action [12].

Research shows that PCOS reproductive results
may be improved by tailoring medication to
patient  features, response patterns, and
tolerability. In locations with high PCOS
incidence and reproductive issues, evidence-based
therapeutic decision-making requires
understanding these medicines' relative efficacy.

Research Objective
To compare the effectiveness of letrozole versus
clomiphene citrate in inducing ovulation in

women with PCOS.

Methodology

Study Design and Setting

A one-year prospective comparison research was
undertaken in the Department of Gynecology
and Obstetrics, Liagat Memorial Hospital Kohat
from January to December 2021. The research
compared letrozole and clomiphene citrate for
inducing ovulation in polycystic ovarian
syndrome (PCOS) patients.

Inclusion and Exclusion Criteria

Inclusion criteria were Rotterdam-diagnosed
PCOS in women aged 18-35 with at least one
year of infertility and normal thyroid and
prolactin levels. Excluded patients were those
with tubal obstruction, male factor infertility,
endometriosis, known hypersensitivity to the
research medications, and uncontrolled medical
problems.

Sample Size and Drug Dosage According to
FDA Guidelines

The 130 women who met the inclusion criteria
were randomly randomized to receive letrozole or
clomiphene citrate. For fairness, a computer-
generated sequence was used for randomization.
The letrozole group got 2.5-5 mg orally once day
from day 3 to day 7 of the menstrual cycle,
whereas the clomiphene citrate group received
50-100 mg. Clinical response and tolerance
determined dosages.

Data Collection

Our baseline demographic and clinical data
included age, BMI, menstrual history, and
hormonal profile. Follicular monitoring began on
day 10 of the cycle using transvaginal
ultrasonography. Ovulation was verified by a
dominant follicle >18 mm and mid-luteal
progesterone levels. Self-reported patient diaries
and clinician evaluations at follow-up visits
evaluated pregnancy outcomes and side effects.
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Statistical Analysis

Data were processed using SPSS 25. Categorical
data were reported as frequencies and
percentages, whereas continuous variables were
expressed as mean * standard deviation. Group
comparisons used the independent t-test for
continuous variables and chisquare test for

categorical data. Statistical significance was
defined as p-value <0.05.

Ethical Approval

The study protocol was reviewed and approved by
the Institutional Review Board (IRB) of
Department of Gynecology and Obstetrics,
Liagat Memorial Hospital Kohat. Weritten

informed consent was obtained from all
participants prior to enrollment.

Results

The letrozole and clomiphene groups were
comparable in age (28.34 + 3.42 vs 27.98 + 3.67
years), BMI (26.71 + 4.12 vs 27.05 + 4.25 kg/m?),
and duration of infertility (3.18 + 1.12 vs 3.25 +
1.09 years), shown in table 1. Rates of
oligomenorrhea (76.92% vs 73.85%) and
hyperandrogenism (64.62% vs 61.54%) were
similar, as were hormonal profiles including LH
(9.15 + 2.34 vs 942 + 2.41 1U/L), FSH (5.21 *
1.12 vs 5.35 = 1.05 IU/L), LH/FSH ratio (1.75 *
0.48 vs 1.77 = 0.51), and testosterone (0.78 =
0.22 vs 0.80 = 0.21 ng/ml), indicating well-

matched groups for comparison.

Table 1: Baseline Demographic, Clinical, and Hormonal Characteristics of Participants

Characteristic Letrozole Group (n=65) | Clomiphene Group (n=65) | p-value
Age (years), mean + SD 28.34 +3.42 27.98 + 3.67 0.52
BMI (kg/m?), mean + SD 26.71 £ 4.12 27.05 +4.25 0.64
Duration of infertility (years), mean + SD | 3.18 + 1.12 3.25 £ 1.09 0.72
Oligomenorrhea, n (%) 50 (76.92) 48 (73.85) 0.68
Hyperandrogenism, n (%) 42 (64.62) 40 (61.54) 0.71
LH (IU/L), mean + SD 9.15 £2.34 9.42 £2.41 0.58
FSH (IU/L), mean + SD 521 +1.12 5.35 £ 1.05 0.63
LH/FSH ratio, mean + SD 1.75 +0.48 1.77 +0.51 0.81
Testosterone (ng/mL), mean + SD 0.78 +0.22 0.80 £0.21 0.65

Letrozole showed higher ovulation rates than
clomiphene (83.08% vs 70.77%, p=0.08), with a
greater mean number of dominant follicles per
cycle (1.82 + 0.39 vs 1.57 + 0.44, p=0.01), higher
mid-luteal progesterone (12.45 + 3.21 vs 10.87 +

Table 2: Ovulation and Follicular Outcomes

3.05 ng/mL, p=0.02), and thicker endometrium
at ovulation (8.92 + 1.15 vs 7.84 + 1.22 mm,
p=0.001), suggesting better ovulatory response
and endometrial development with letrozole

(table 2).

Letrozole Group | Clomiphene Group | p-

Outcome (n=65) (n=65) value
Patients who ovulated, n (%) 54 (83.08) 46 (70.77) 0.08
Patients who did not ovulate, n (%) 11(16.92) 19 (29.23) 0.08
I;/I;En number of dominant follicles per cycle 1.82 4039 157 + 0.44 0.01
Mid-luteal progesterone (ng/mL), mean + SD | 12.45 + 3.21 10.87 £ 3.05 0.02
Endometrial thickness at ovulation (mm), 897 + 1.15 784 +1.22 0.001
mean t SD

Clinical pregnancy occurred in 30.77% of
women on letrozole compared to 21.54% on

clomiphene (p=0.21), shown in table 3. Multiple
pregnancies were 3.08% vs 4.62%, and
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miscarriage rates were 4.62% vs 6.15%,
indicating no significant difference in short-term
pregnancy outcomes between the two drugs.

Table 3: Pregnancy Outcomes

Outcome Letrozole Group (n=65) Clomiphene Group (n=65) p-value
Clinical pregnancy, n (%) 20 (30.77) 14 (21.54) 0.21
Multiple pregnancy, n (%) 2 (3.08) 3(4.62) 0.65
Miscarriage, n (%) 3(4.62) 4 (6.15) 0.70

Adverse effects were generally mild and similar
between groups. Hot flashes were reported in
12.31% of letrozole and 18.46% of clomiphene
users, headache in 7.69% vs 10.77%, and
abdominal discomfort in 6.15% vs 13.85% (table

Table 4: Adverse Effects of Letrozole and Clomiphene

4). Endometrial thinning (<7 mm) was
significantly less frequent with letrozole (4.62% vs
16.92%, p=0.02), highlighting a safety advantage
for endometrial development.

Adverse Effect Letrozole Group (n=65) | Clomiphene Group (n=65) | p-value
Hot flashes, n (%) 8(12.31) 12 (18.46) 0.34
Headache, n (%) 5(7.69) 7 (10.77) 0.55
Abdominal discomfort, n (%) 4 (6.15) 9 (13.85) 0.15
Endometrial thinning (<7 mm), n (%) | 3 (4.62) 11 (16.92) 0.02

Discussion

Letrozole had an ovulation rate of 83.08%
compared to 70.77% with clomiphene (p=0.08).
Letrozole also increased the number of dominant
follicles (1.82 + 0.39 vs 1.57 £ 0.44, p=0.01), mid-
luteal progesterone (12.45 + 3.21 vs 10.87 = 3.05
ng/mL, p=0.02), and endometrial thickness (8.92
+ 1.15 vs 7.84 = 1.22 mm, p=0.001). According
to previous studies, letrozole has a higher
ovulation rate (93.1%) than clomiphene (83.8%,
p<0.05) and a thicker endometrium (8.6 = 1.8
mm vs 7.1 = 1.7 mm, p<0.001), supporting
enhanced follicular and uterine responses with
aromatase inhibition over anti-estrogen therapy
(13].

With a clinical pregnancy rate of 30.77% for
letrozole and 21.54% for clomiphene (p=0.21),
letrozole had a nonssignificant advantage in
pregnancy outcomes. This pattern matches many
randomized studies demonstrating letrozole
increases pregnancy rates. A  randomized
controlled experiment found conception in
42.2% of letrozole recipients compared to 20.0%
with  clomiphene (p=0.04), indicating a

reproductive benefit [14]. A prior research found
that letrozole had a higher clinical pregnancy rate
(44.8% vs 28.1%, p<0.001) and better live birth
outcomes, similar to our findings, despite a lower
sample size [15].

Letrozole's increased endometrial thickness (8.92
+ 1.15 mm versus 7.84 + 1.22 mm, p=0.001) may
contribute to greater pregnancy rates, since
endometrial receptivity is crucial for embryo
implantation. Endometrial receptivity tests show
that letrozole improves endometrial pattern,
blood flow, and wvascularization compared to
clomiphene, indicating a better uterine
environment for implantation [16]. These
findings highlight the physiological difference
between letrozole's reduction of estrogen negative
feedback to promote physiologic follicular growth
and clomiphene's endometrial anti-estrogen
actions.

Our investigation found similar safety profiles,
but letrozole reduced endometrial thinning
(4.62% vs 16.92%, p=0.02). This conclusion
supports recent evidence that clomiphene's anti-
estrogenic action on endometrial thickness limits
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endometrial thickness [17]. Aromatase inhibitors
have a decreased rate of adverse endometrial
consequences We found comparable systemic
side effects such hot flushes and headaches across
groups in our cohort, which supports many
reports that both medications were well tolerated.
Even though the present research had similar
multiple pregnancy rates (3.08% vs 4.62%),
letrozole may minimize the risk of multiple
gestations by improving monofollicular growth
and reducing multiple follicle recruitment.
Studies showing increased monofollicular
response and live births with letrozole support
our results [18].

Our findings support previous research by
indicating that letrozole improves ovulatory
parameters, endometrial metrics, and pregnancy
outcomes in PCOS patients compared to
clomiphene. These comparative investigations
support the idea that letrozole may improve
ovulation induction techniques physiologically
and reproductively.

Study Strengths and Limitations

A prospective design, randomization of 130 well-
matched patients, and comprehensive ultrasound
and hormonal evaluation of ovulatory,
endometrial, and pregnancy outcomes improve
the trustworthiness of this research. Letrozole
and clomiphene were compared thoroughly
because to FDA-mandated dose and side effect
reporting. The single-center location, limited
sample size, and short follow-up time may restrict
generalizability and prevent measurement of
cumulative live Dbirth rates or longterm
reproductive outcomes.

Conclusion

Letrozole was more effective than clomiphene in
inducing ovulation and supporting endometrial
growth in PCOS patients. It improves follicular
maturation  without affecting endometrial
receptivity, which may improve reproductive
results. Although clinical pregnancy rates were
similar, letrozole had a lower rate of endometrial
thinning and fewer side effects, indicating its
safety and tolerability. These data imply that
letrozole may be a viable first-line medication for

ovulation induction in PCOS women, especially
those with unsatisfactory response or endometrial
restrictions with clomiphene. The research
emphasizes the necessity of customized therapy
selection to enhance reproductive results and
letrozole's clinical efficacy.
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