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The letrozole use in reproductive medicine: Beyond
aromatase inhibition - a comprehensive review

Ureme tibbinda letrozol kullanimi: Aromatag inhibisyonunun
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Abstract

Letrozole and other aromatase inhibitors are increasingly recognized as first-line ovulation induction (OI) medications, offering an efficient and
physiologic approach to ovarian stimulation that enhances outcomes in reproductive medicine. By selectively inhibiting aromatase and maintaining
lower peripheral estrogen levels, letrozole supports mono- or bi-follicular development while reducing the risk of supraphysiologic estradiol exposure
seen with traditional gonadotropin regimens. These pharmacological characteristics have contributed to its expanding use not only in OI but also in
various assisted reproductive technologies. To evaluate the clinical benefits, effectiveness, and safety of using letrozole in in vitro fertilization (IVF),
in vitro maturation (IVM), and OI, with particular attention to reproductive outcomes, ovarian response, endometrial effects, cycle characteristics,
and treatment-related adverse events. A comprehensive systematic search covering the period from December 2000 to November 2025 was conducted
across major electronic databases including PubMed, Embase, the Cochrane Library, and Google Scholar. The search strategy incorporated predefined
keywords related to letrozole, aromatase inhibition, OI, IVE and IVM. Studies involving randomized controlled trials, observational cohorts, and meta-
analyses were included, while non-clinical and non-reproductive data were excluded. Relevant outcomes were extracted and synthesized qualitatively.
Letrozole demonstrates broad clinical utility in reproductive medicine, spanning assisted reproductive techniques, ovarian stimulation strategies, and
the management of ovarian hyperstimulation syndrome risk, ectopic pregnancy, and endometriosis-related infertility. Its targeted estrogen suppression,
cost-effectiveness, and favorable safety profile make it a valuable component of individualized treatment protocols. Nonetheless, further high-quality
research is required to refine optimal dosing strategies, identify ideal patient populations, and clarify long-term reproductive and obstetric safety.

Keywords: Letrozole, assisted reproductive medicine, infertility, in vitro fertilization, in vitro maturation
Oz

Letrozol ve diger aromataz inhibitérleri, giderek artan bi¢imde birinci basamak oviilasyon indiiksiyonu (O1) ajanlari olarak kabul edilmekte olup,
iireme tibbinda sonuclart iyilestiren etkili ve fizyolojik bir over stimiilasyon yaklasimi sunmaktadir. Aromatazi selektif olarak inhibe ederek periferal
ostrojen diizeylerini diistirmesi, geleneksel gonadotropin protokollerinde goriilen suprafizyolojik ¢stradiol maruziyetini azaltirken, mono- veya
bifollikiiler gelisimi desteklemektedir. Bu farmakolojik 6zellikler, letrozoliin yalmzca Ol’de degil, cesitli yardimc tireme tekniklerinde de kullanim
alaninin genislemesine katki saglamistir. Letrozoliin in vitro fertilizasyon (IVF), in vitro maturasyon (IVM) ve Of’deki klinik faydalarini, etkinligini
ve giivenlilik profilini degerlendirmek; 6zellikle iireme sonuclari, over yamiti, endometriyal etkiler, siklus karakteristikleri ve tedaviye bagh advers
olaylara odaklanmak. Aralik 2000 ile Kasim 2025 dénemini kapsayan kapsamli bir sistematik tarama, PubMed, Embase, Cochrane Library ve Google
Scholar gibi temel elektronik veri tabanlarinda gerceklestirilmistir. Arama stratejisinde letrozol, aromataz inhibisyonu, Ol, IVF ve IVM ile ilgili énceden
belirlenmis anahtar kelimeler kullanilmistir. Randomize kontrollii calismalar, gézlemsel kohortlar ve meta-analizler dahil edilmis; klinik dis1 ve tireme
ubbiyla iliskili olmayan veriler dislanmisur. ilgili sonuclar ¢ikarilmis ve niteliksel olarak sentezlenmistir. Letrozol, yardimcr iireme tedavileri, over
stimiilasyon stratejileri ve yumurtalik hiperstimiilasyon sendromu risk yénetiminden ektopik gebelik ve endometriozis iliskili infertiliteye kadar genis
bir klinik kullanim yelpazesi gostermektedir. Hedefe yonelik dstrojen baskilanmasi, maliyet etkinligi ve olumlu giivenlilik profili ile bireysellestirilmis
tedavi protokollerinin degerli bir bilesenidir. Bununla birlikte, optimal dozlama stratejilerinin netlestirilmesi, ideal hasta gruplarmin belirlenmesi ve
uzun donem tireme ile obstetrik giivenligin aydinlatilmasi icin daha ytiksek kaliteli calismalara ihtiyac vardir.

Anahtar Kelimeler: Letrozol, yardimect tireme tibb, infertilite, in vitro fertilizasyon, in vitro maturasyon

the Food and Drug Administration (FDA) disapproved the
use of letrozole as an agent for infertility.

Although decades have passed since aromatase inhibitors
were introduced in reproductive endocrinology, data remain
fragmented across heterogeneous populations and diverse
clinical scenarios. To accurately define the present role of
letrozole and to anticipate its future place in reproductive
practice, a comprehensive synthesis of current insights,
clinical applications, and safety considerations is essential.
In this review, we aimed to consolidate existing knowledge
across all major domains of the use of letrozole, clarify areas

Introduction

Despite remarkable advancements in reproductive medicine,
many conditions continue to limit treatment success and
patients’ quality of life. As the field increasingly moves
toward individualized, physiology-based therapies, agents
that modulate estrogen pathways while maintaining favorable
safety profiles have gained renewed clinical relevance.

Targeted blockade of estrogen production is a cornerstone
treatment strategy for estrogen-sensitive tumors; aromatase
inhibitors have been used for this purpose”. It was then
discovered, coincidentally, that a decrease in estrogen

produces a feedback-driven increase in endogenous follicle-
stimulating hormone (FSH) secretion, and that aromatase
inhibitors were found to be strong ovulation inducers nearly
two decades ago®.

Letrozole, a non-steroidal oral third-generation aromatase
inhibitor (AI), reversibly blocks the cytochrome P450
aromatase enzyme, a key enzyme in the biosynthesis of
estrogens from androgens.

Legro et al.”” published the first article on the use of letrozole
as a sole ovulation-induction agent in 2004, and since then,
letrozole has been used worldwide, even in the USA, where
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of controversy, and provide clinicians with an updated,
evidence-based framework for its responsible and informed
application.

Methods

A comprehensive systematic search from 2000 to November
2025 was conducted in the databases PubMed, Embase, the
Cochrane Library, and Google Scholar, using the following
keywords: “in vitro fertilization” or “IVF”, “in vitro
maturation” or “IVM”, “letrozole”, “clomiphene citrate”,

“ovulation induction” or “OI”, “ovarian hyperstimulation
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syndrome” or “ovarian hyperstimulation syndrome (OHSS)”,
“ectopic pregnancy”, “complications”. The search strategy
involved combining keywords using the Boolean operator
‘AND’. After retrieving the related articles, the authors also
evaluated the reference lists and citations for additional
eligible data. All relevant articles were available in full text
and English.

Inclusion Criteria

Regardless of study design, we included studies of letrozole
for IVE IVM, and OI. Articles comparing letrozole with
clomiphenecitrate, discussingletrozole-related complications,
and addressing letrozole use for ectopic pregnancy were also
retrieved.

Exclusion Criteria

Articles published before 2000 were excluded, except for
selective references, to capture more recent data. Non-
systematic reviews were excluded because of the risk of
selection bias. Expert opinions and opinion-based papers
were also excluded.

Data Collection and Analysis

Three review authors (MHD, AT and SH) independently
checked for overlaps (duplications) among selected studies,
assessed risk of bias, and extracted data.

Two Cell Two Gonadotropin Theory

Estrogen biosynthesis in the ovary is governed by the
coordinated actions of theca and granulosa cells, as
outlined in the “two-cell, two-gonadotropin theory.”
Ovarian steroidogenesis requires cooperative interactions
between theca and granulosa cells, which are mainly
controlled by luteinizing hormone (LH) and FSH. Falck first
demonstrated the ovary as the site of estrogen production
in rat microtransplantation studies®”. Short® later proposed
that theca cells convert progesterone to estrogens, further
supporting this model.

According to this theory, LH stimulates theca cells to produce
androgens, while FSH promotes aromatization of these
androgens into estrogens within granulosa cells. Aromatase
(CYP19), localized predominantly in granulosa cells, catalyzes
this conversion, whereas 17a-hydroxylase (CYP17Al) is
confined to the theca compartment, confirming functional
specialization®”.

During follicular development, theca cells express LH
receptors, P450scc (CYP11Al), and 3B-HSD, enabling
cholesterol transport and conversion to pregnenolone.
Androgen synthesis progresses via CYP17Al, and these
androgens diffuse into granulosa cells, where FSH-dependent
aromatase converts them into estrone and estradiol”®. Rising
estradiol exerts negative feedback on pituitary gonadotropin
release.

FSH remains essential for early folliculogenesis, whereas LH
supports terminal follicle maturation by increasing androgen

substrate availability, enhancing dominant follicle selection,
and promoting atresia of smaller follicles®.

Aromatase Enzyme Activity; Both Sides of Reaction and
Implications of Inhibition

Aromatase, an enzyme that catalyzes the demethylation of
carbon-19 from androgens to produce phenolic 18-carbon
estrogens, is a member of the cytochrome P450 superfamily.
This superfamily includes more than 480 members and is
the product of the CYP19 gene. This reaction, catalyzed by
aromatase, occurs mainly in the ovary"?. Its expression in
granulosa cells is regulated by cAMP and gonadotropins?.
Letrozole competitively binds to aromatase due to structural
similarity to androgen substrates, suppressing estrogen
synthesis by up to 99%"*'”. Reduced estradiol relieves
negative feedback on gonadotropin-releasing hormone
(GnRH), increasing FSH secretion and enhancing follicular
recruitment"?.

Inhibition of aromatization increases intraovarian androgens,
which support early follicular growth by stimulating
granulosa-cell mitosis and FSH-receptor expression!>!®.
While moderate androgen exposure promotes folliculogenesis,
excessive androgen levels in late follicular stages may induce
atresia®”.

Aromatase is also expressed in extragonadal tissues, including
adipose tissue, bone, brain, and vascular endothelium,
contributing  to  systemic  estrogen  production”®.
Consequently, aromatase inhibition has therapeutic
applications beyond reproductive medicine.
Third-generation aromatase inhibitors such as letrozole,
anastrozole, and exemestane suppress systemic estrogen
levels by over 95%1920.

Clinical Applications Beyond Infertility

Hormone-sensitive Breast Cancer

Aromatase inhibitors are cornerstone therapies for
postmenopausal women with estrogen receptor (ER)-positive
breast cancer. By depriving cancer cells of estrogen, Als
reduce tumor proliferation and recurrence, and thus offer
superior outcomes compared with selective ER modulators
like tamoxifen®V.

Endometriosis Management

Endometriosis, the expression and growth of endometrial
tissue (both glands and stroma) outside the uterus, isassociated
with greatly increased aromatase activity compared with
eutopic endometrium. Estrogen dependence in endometriotic
lesions makes aromatase inhibition a promising approach.
Studies have reported reduced lesion size and symptomatic
relief in women treated with letrozole or other agents. This
is particularly the case when combined with GnRH agonist
suppression of ovarian estradiol production®**>.

Bone Health: While the reduction in systemic estrogen
levels seen with long-term Al use, commonly prescribed

103



Turk J Obstet Gynecol 2026;23(1):101-114

Aydin et al. The letrozole use in reproductive

for ER-positive cancers, poses a risk of loss of bone mineral
density, concurrent use of bisphosphonates or selective ER
modulators can mitigate this side effect®?.

Research into the combination of aromatase inhibitors
with other therapeutic agents holds promise for enhancing
efficacy and reducing resistance. For instance, combining Als
with selective ER degraders or targeted molecular therapies is
under investigation for advanced breast cancer®’.

In reproductive medicine, tailoring Al protocols based on
individual ovarian reserve markers and genetic predispositions
could optimize outcomes and minimize adverse effects®®.
Large doses of letrozole, up to 20 mg daily, have been used to
induce multifollicular development in women with decreased
ovarian reserve undergoing IVE resulting in significant cost
savings compared with gonadotropins®?”.

Although aromatase inhibitors are generally well-tolerated,
clinicians must remain vigilant regarding potential adverse
effects, including musculoskeletal pain, hot flashes, and lipid
profile alterations®®. Monitoring and individualized patient
management are essential to balance therapeutic benefits
against risks.

Aromatase Inhibitors and Their Clinical Use

Thedevelopmentof Alsbeganwith first-generationagentssuch
as aminoglutethimide, which inhibited not only aromatase
but also enzymes involved in the synthesis of cortisol,
aldosterone, and thyroid hormones®”. Fadrazole, a more
potent and selective inhibitor than aminoglutethimide, was
approved in Japan for estrogen-dependent postmenopausal
breast cancer, but was never marketed in the United States®?.
Formestane, a steroidal aromatase inhibitor, significantly
reduces circulating estrogen levels and demonstrates
antitumor activity in postmenopausal women with breast
cancer. Its side-effect profile is more favorable than that of
aminoglutethimide®'??. Currently, three third-generation
oral aromatase inhibitors—anastrozole, letrozole, and
exemestane—are FDA-approved for the treatment of
hormone-receptor-positive breast cancer in postmenopausal
women. Large clinical trials have shown that Als are generally
more effective and better tolerated than tamoxifen, with
superior response rates and longer time to progression®*>%.
These third-generation agents exhibit high selectivity for
aromatase with minimal cross-reactivity®.

Exemestane, the only steroidal oral Al, is widely used,
particularly in combination with everolimus, for human
epidermal growth factor receptor 2-negative, hormone-
receptor-positive advanced breast cancer®. Exemestane
is an active, well-tolerated third-line hormonal therapy for
postmenopausal patients with advanced breast cancer who
do not respond to standard first- and second-line hormonal
therapies®”. Comparative studies among exemestane,
anastrozole, and letrozole have shown comparable
efficacy®®3”. Notably, all three Als demonstrated superior
efficacy to the ER antagonist tamoxifen in large head-to-head
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clinical trials for the treatment of postmenopausal estrogen-
dependent breast cancer®®. Vorozole was evaluated in Europe
and Canada, but never received FDA approval®?.

Letrozole, an oral non-steroidal aromatase inhibitor, lowers
estrogen levels in postmenopausal women by inhibiting
cytochrome P450 aromatase, the enzyme that converts
testosterone to estrogen. It does not stop the production of
estrogen in the ovaries. It decreases the growth of hormone-
receptor-positive breast cancer cells by reducing the amount
of estrogen“*V.

Letrozole: Molecular Structure and Mechanism of Action

Letrozole (code name: CGS-20267), a non-steroidal type 1T AT
with a triazole ring, enables high-affinity, reversible binding
at the aromatase substrate site®. With each successive
generation, Als have become increasingly powerful and
specialized. Letrozole has the chemical formula C17HI1N5
(illustrated in Figure 1) and a molecular weight of 285.31 g/
mol®?. Due to its favorable pharmacokinetic profile, letrozole
can inactivate more than 98% of peripheral aromatase even at
low daily doses of 0.5-2.5 mg“?. It is rapidly absorbed with
nearly 100% bioavailability, is 60% protein-bound (primarily
to albumin), has a 42-hour half-life, and is hepatically
metabolized to an inactive carbinol derivative that is excreted
renally.

Letrozole competitively inhibits the aromatization of
androstenedione and testosterone into estrone and estradiol,

Figure 1. Chemical formula of letrozole (C17H11N5)

This figure illustrates the 3D ball-and-stick representation of
letrozole, a non-steroidal aromatase inhibitor characterized by
a triazole ring and substituted benzene moieties. The spatial
configuration highlights key functional groups responsible for
its high-affinity, reversible binding to the aromatase enzyme,
underpinning its potent estrogen-suppressive activity
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respectively. This inhibition creates a biochemical shift
toward increased androgens and decreased estrogens. Its
triazole structure coordinates to the heme iron of aromatase,
effectively blocking hydroxylation reactions essential for
aromatization and thereby achieving high potency and
specificity™.

Reduced estrogen levels remove negative feedback on the
hypothalamic-pituitary axis, resulting in increased FSH
secretion and stimulation of follicular development“®.
Increased intraovarian androgens further enhance follicular
sensitivity to FSH and insulin-like growth factor-1 signaling.
Because letrozole does not antagonize ERs in the brain,
normal endocrine feedback resumes once the drug is cleared,
promoting monofollicular development and reducing the risk
of multifollicular development™”.

Decreased estrogen levels in the circulation and peripheral
tissues, resulting from potent aromatase inhibition by
letrozole, cause upregulation of ERs in the endometrium.
Therefore, when estrogen secretion is restored, rapid
endometrial growth is observed“®. This is necessary for
healthy implantation.

Letrozole Versus Clomiphene Citrate

Letrozole has been widely used for OI since 2001“. It
suppresses estrogen synthesis, leading to compensatory
increases in FSH, without exerting anti-estrogenic effects on
the endometrium or the cervical mucus. Its short half-life
(~48 hours) ensures rapid clearance letrozole also has proven
reversible effects in postmenopausal breast cancer therapy™®.
Clomiphene citrate (CC), a selective ER modulator
introduced in 1961, has long been used for OI in polycystic
ovary syndrome (PCOS) and in intrauterine insemination
(IUD and IVF treatments™. By competitively binding to ERs,
CC removes estrogen’s negative feedback, thereby increasing
gonadotropin secretion and follicular growth. However, CC
exerts anti-estrogenic effects on endometrial development and
cervical mucus, contributing to lower pregnancy rates despite
adequate ovulation®”. ER depletion in the endometrium
leads to endometrial thinning in 15-50% of patients on CC
treatment®'>?.

Many studies—including meta-analyses—show higher
pregnancy and live-birth rates with letrozole. Fixed-dose
study designs, however, limit some analyses. Letrozole has
also been evaluated in normo-ovulatory women, showing
favorable outcomes®*>%.

Letrozole’s advantages include rapid elimination, the absence
of endometrial ER depletion, and lower estradiol levels,
despite similar numbers of preovulatory follicles. Letrozole-
stimulated cycles typically avoid the supraphysiological
E2 levels seen with CC®”. Mitwally et al.®® reported that
pregnancies conceived after letrozole had miscarriage and
ectopic rates similar to those in other stimulation groups,
and that patients treated with letrozole had lower multiple
gestation rates. Formun AluMultifollicular development

is common during CC treatment, and the risk of multiple
gestation is increased to approximately 10-20% overall,
compared with natural cycles.

Letrozole also appears to preserve endometrial receptivity
better than CC. Experimental studies show that CC—but
not letrozole—reduces key implantation markers, such as
HOXA10 and integrin avp3©”. Molecular studies further
suggest that letrozole improves endometrial gene expression
in PCOS, thereby making letrozole an alternative to CC®%.
Some evidence suggests increased aromatase activity in
PCOS, potentially enhancing responsiveness to letrozole®*?.
In unexplained infertility, letrozole improves endometrial
thickness compared with CC, but results in similar pregnancy
and miscarriage rates®”. Additional studies indicate superior
endometrial receptivity markers in PCOS treated with
letrozole®®. Letrozole is consistently associated with higher
pregnancy rates, shorter time to conception, and a lower risk
of multiple pregnancy due to monofollicular development.
Letrozole is also recommended for CC-resistant PCOS®¥.
and may offer an effective alternative to CC-gonadotropin
combinations in controlled ovarian hyperstimulation®.
Mejia et al.®® showed that the combination of letrozole and
CC was associated with a higher ovulation rate than letrozole
alone in women with infertility and PCOS. This therapy may
be an alternative low-risk, low-cost infertility treatment that
improves ovulation rates.

For unexplained infertility, heterogeneity across studies
and patient populations limits the ability to draw firm
conclusions; meta-analyses show no consistent difference
between letrozole and CC*?.

Letrozole Use in Ovulation Induction

Letrozole has been widely used as an OI agent for over two
decades. As an aromatase inhibitor, it blocks the conversion of
androgens to estrogens, thereby relieving the hypothalamic-
pituitary axis of estrogen-mediated negative feedback.
This mechanism increases endogenous gonadotropin
secretion while preserving endometrial receptivity, thereby
distinguishing letrozole from traditional agents such as CC.
The ability of letrozole to avoid antiestrogenic effects on the
endometrium confers a significant clinical advantage over
CC.

Its efficacy has been demonstrated in multiple randomized
controlled trials and meta-analyses, which report superiority,
or at least non-inferiority, to CC with respect to ovulation and
pregnancy outcomes, as well as reduced multiple pregnancy
rates and improved live birth rates®.

Letrozole is now considered the first-line OI agent for women
with PCOS, following the pivotal multicenter randomized
controlled trial by Eskew et al.®”, which demonstrated
significantly higher live birth rates than CC. In unexplained
infertility, the combination of letrozole with IUI yields
pregnancy rates comparable to CC but with fewer adverse
effects.
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Letrozole has also shown benefit in women with minimal-
to-mild endometriosis by reducing estrogen-driven
endometriotic activity and enhancing ovarian response®.
In addition, recent evidence suggests potential utility in
women with diminished ovarian reserve, in whom its ability
to stimulate follicular recruitment without excessive estrogen
exposure may offer a more physiological and tailored
approach ™,

Letrozole Use in In Vitro Fertilization

Modified natural IVF (Mona-IVF) is a form of natural IVF
in which follicle growth is augmented either with oral
agents alone or together with parenteral drugs. Spontaneous
ovulation can be suppressed or serum LH monitored without
suppression, then final oocyte maturation is usually triggered
by human chorionic gonadotropins.

CC and letrozole can only be used in a modified natural
manner or as an adjunct to gonadotropin therapy for OI as
a co-treatment in ovulatory and anovulatory patients in IVF
protocols when ovarian function is present”. Advantages
of Mona-IVF include fewer injections, reduced treatment
burden, fewer side effects, reduced stress, and substantially
decreased OHSS risk?.

Letrozole promotes follicular development via aromatase
inhibition, increasing intraovarian androgens that may
upregulate FSHreceptorsand improve ovarianresponsiveness-
an effect particularly relevant for poor responders ™. Its
ability to maintain physiologic estradiol levels also makes
it suitable for breast cancer patients who require controlled
estrogen exposure during the IVF process.

Letrozole has also been used for endometrial preparation,
resulting in physiologic serum estradiol levels and favorable
endometrial morphology™7. As proposed in a recent
publication of Aydin et al."”, letrozole may, due to its
mechanism of action and its ability to enable formation of a
corpus luteum, even be considered a first choice compared
with natural and programmed cycles in various clinical
scenarios. These features make letrozole useful for assisted
reproductive techniques (ART).

Letrozole can be effectively used for OI in IVF cycles across
different infertile populations, including patients with a poor
ovarian response 77850 patients with PCOS®'#?, patients with
unexplained infertility®, and women with contraindications
to stimulation drugs. A recently published meta-analysis
reported no difference in the number of oocytes retrieved
[p=0.72, 95% confidence interval (CI): -0.41 to 0.60] or in
the clinical pregnancy rate (CPR) (p=0.39, 95% CI: -0.02 to
0.06) between letrozole co-treatment and conventional IVE
However, subgroup analysis of five studies (n=526) involving
patients with poor ovarian reserve revealed significantly
higher live birth rates favoring letrozole, with a risk difference
0f 0.07 (p=0.03, 95% CI: 0.01 to 0.13)®%.

Letrozole can also be added to gonadotropins continuously
throughout the ovarian stimulation period, with the aim of
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normalizing the disrupted endocrine milieu and reducing
excessive estradiol levels resulting from multiple follicular
development, particularly in patients with hormone-
dependent breast cancer®.

Letrozole Use in Modified Natural Fet Cycles (Mona-FET)

Freeze-all strategies are beneficial for patients at high-
risk of OHSS, particularly patients with PCOS, and permit
optimization of embryo transfer timing while maximizing
cumulative live birth rates®. Endometrial preparation for
FET can be performed via full natural cycle, modified natural
cycle, or artificial cycle with hormone-replacement therapy
(HRT)®79),

Although HRT cycles were previously dominant, natural®”
and modified natural approaches have gained preference
due to more physiological hormonal profiles and reduced
thromboembolic and hypertensive risks®?.

Full natural cycles require detection of the LH peak and
have limited scheduling flexibility. Modified natural cycles
address this by triggering ovulation with human chorionic
gonadotropin (hCG), thereby providing improved timing
control and a reduced monitoring burden.

Letrozole may be used alone or with gonadotropins in Mona-
FET cycles, achieving adequate endometrial thickness (>7
mm) and preserving endometrial receptivity™7®. Letrozole-
induced cycles have shown improved clinical pregnancy
rates and live-birth rates compared with artificial cycles and
gonadotropin-based preparations®”. Several studies report
that letrozole priming achieves outcomes comparable to
natural cycles without adverse maternal or perinatal effects®".
Tatsumi et al.“? reported improved CPR and live birth rate
(LBR) following frozen blastocyst transfers using letrozole
compared with natural cycles.

In patients with PCOS, observational and propensity-score-
matched analyses show that letrozole-FET improves CPR
and LBR, reduces miscarriage rates, and lowers the incidence
of hypertensive disorders and gestational diabetes compared
with HRT. Endometrial thickness and morphology appear
comparable to those in natural cycles, with potentially
increased integrin expression®?.

Letrozole Use for Fertility Preservation

Letrozole is widely used in cancer patients undergoing oocyte
cryopreservation due to its ability to suppress estradiol levels
during controlled ovarian stimulation (COS). Studies have
shown that adding letrozole to COS protocols reduces luteal-
phase progesterone and estradiol levels, which is desirable in
ER-positive breast cancer®*.

AFrenchstudyreported comparable numbers of cryopreserved
oocytes in COS with and without letrozole, and significantly
lower luteal progesterone and estradiol levels in the letrozole
group®®.

The letrozole-triggered decrease in the post-ovulatory peak
serum concentration of estradiol is the desired effect in



Aydn et al. The letrozole use in reproductive

Turk J Obstet Gynecol 2026;23(1):101-114

women with breast cancer undergoing fertility preservation
to diminish the risk of cancer recurrence. Whether to choose
a COS protocol with letrozole in such patients depends on the
growing evidence regarding the long-term safety of estrogen
modulation and its benefits for cancer patients in terms of
cancer recurrence rates®”,

An Italian study showed that letrozole significantly altered
follicular steroid profiles;, however, insufficient pregnancy
outcome data prevented definitive conclusions regarding
oocyte competence®®.

Use of letrozole for cryopreservation does not limit the risk of
OHSS, and caution should be exercised, especially in cancer
patients, to avoid delaying chemotherapy. The role of letrozole
in fertility preservation in patients with gynecological
malignancies remains unknown, but its efficacy for ovarian
stimulation in patients with ovarian cancer has been described
in case reports®*1%,

Letrozole Use in In Vitro Maturation

Compared to other uses mentioned above, the use of letrozole
in IVM is a relatively recent approach, and the results of
letrozole-primed IVM are promising. Rose"®" published
the first paper on the use of letrozole-primed IVM. In their
retrospective non-inferiority study, they compared letrozole-
primed IVM with FSH-hCG-primed IVM and reported that
letrozole-primed IVM can be used for IVM cycles in a more
patient-friendly manner.

Hatuirnaz et al.“%? reported a second paper on letrozole
priming in IVM; in their study, they used letrozole-primed
IVM in women with PCOS cancer phobia, and oocyte
maturation abnormalities (OMAS). Their work led to the first
live births following letrozole-primed IVM in patients with
OMAS" In the review by Rose and Brown"® in 2020, the
authors questioned whether letrozole use is optimal. In that
paper, the benefits of letrozole use were extended.

Emerging observations suggest that IVM may serve as a
dynamic platform for exploring maturation competence
in women with OMAS-related mutations. These insights
have driven the development of two innovative therapeutic
concepts. The first involves letrozole-primed IVM combined
with growth hormone supplementation, which is applied both
in vivo and in the culture environment to support maturation
in individuals with empty follicle syndrome, reactive oxygen
species, mixed ovarian endometrioma (OMA), or poor
embryo development. The second approach is designed for
patients who demonstrate maturation only under stimulated
conditions: a stimulated IVF cycle with adjunctive growth
hormone is followed by an IVM-based laboratory protocol,
where the addition of growth hormone to the culture medium
appears essential. This letrozole-growth hormone strategy
aims to recapitulate physiologic follicular signaling. Early
experience indicates that the strategy is potentially applicable
even to PCOS patients and yields high-quality blastocysts
suitable for cryopreservation.

Letrozole Use for OHSS Prevention

OHSS is a potentially serious iatrogenic complication in ART
cyclesto®.

It typically arises after hCG administration for final oocyte
maturation and is associated with substantial morbidity"®.
The clinical manifestations of OHSS, regardless of trigger
type"® . include ascites, pleural effusion, electrolyte
imbalance, venous thromboembolism, and significantly
enlarged ovaries driven by cytokine-mediated vascular
permeability changes, primarily mediated by vascular
endothelial growth factor (VEGF)!07",

Based on symptom severity, the American Society for
Reproductive Medicine classifies OHSS as mild, moderate,
or severe'®. Although treatment strategies exist, prevention
remains the cornerstone of clinical management"%.
Elevated estradiol levels correlate strongly with OHSS risk;
when E2 exceeds 6.000 pg/mL, the OHSS rate may reach
38% 110D Because letrozole lowers circulating estrogen by
inhibiting aromatase, it has been explored as a prophylactic
agent in high-risk cycles.

Multiple studies evaluated letrozole at varying doses during
the luteal phase. Fatemi et al."'? demonstrated significant
suppression of estrogen levels with 5 mg daily, whereas others
observed similar reductions with 2.5 mg daily"*>. He et al."'®
found that higher doses (7.5 mg) more effectively reduced
E2 and VEGF levels and lowered the incidence of early-onset
OHSS compared with lower doses. However, contradictory
findings exist: Haas et al."'> reported elevated intrafollicular
VEGF in letrozole cycles.

A systematic review concluded that letrozole reduces total
and moderate-to-severe but does not significantly prevent
individual categories of OHSS"®. A recent Cochrane review
found OHSS rates similar between letrozole and selective ER
modulators®®.

While promising, letrozole has not yet been incorporated into
major guidelines and is not considered first-line for OHSS
prevention™!?,

Letrozole Use for Ectopic Pregnancy

Lagana et al."'® conducted a nonrandomized trial in 42
women with tubal ectopic pregnancies, comparing letrozole,
methotrexate (MTX), and salpingectomy. Letrozole (5 mg/day
for 10 days) demonstrated a success rate of 86%, equivalent
to that of MTX. The decline in B-hCG appeared faster with
letrozole, but the difference was not statistically significant.
Unlike MTX, letrozole did not affect hematologic parameters
and had minimal systemic adverse effects.

Additional small studies have similarly reported that B-hCG
decline with letrozole is comparable to, or faster than, that
with MTX, with no significant pre-treatment differences in
B-hCG among groups'&120,

Alabiad et al."?Y compared 5 mg for 5 days, 10 mg for 10
days, and laparoscopic salpingectomy. The 10 mg/10-day
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regimen was significantly more effective in resolving ectopic
pregnancy.

In a randomized controlled study, MTX plus letrozole for 5
days was compared with letrozole for 10 days. It was observed
that 10-day use resulted in a greater reduction in B-hCG
levels, but no difference in treatment success was observed
between MTX and letrozole*?.

A systematic review and meta-analysis by Tarafdari et al."*
concluded that letrozole is an effective and potentially safer
alternative to MTX in the medical management of ectopic
pregnancy.

Letrozole Use for Endometriosis

Endometriosis is a chronic, neuro-inflammatory disorder
affecting approximately 10% of reproductive-aged women
and is associated with dysmenorrhea, chronic pelvic
pain, dyspareunia, irregular bleeding, and infertility®?*.
Despite a variety of medical and surgical treatment options,
recurrence rates remain high®?. Because the disease is
estrogen-dependent, aromatase inhibitors such as letrozole
have emerged as potential therapeutic alternatives capable
of reducing both systemic and lesion-derived estrogen
production?®. This approach offers an additional therapeutic
avenue for patients who do not achieve adequate symptom
control with standard hormonal regimens.

Clinical evidence indicates that letrozole substantially
reduces endometriosis-associated pain, particularly when
combined with progestins. Early work demonstrated that the
combination of letrozole and norethindrone acetate produced
meaningful reductions in pelvic pain and regression of visible
lesions**”. Subsequent data confirmed thatletrozole combined
with norethisterone acetate is superior to norethisterone
acetate alone in alleviating pain*®, and a systematic review
found that administering 2.5 mg of letrozole daily for six
months effectively reduced pain severity in most patients">.
While the overall impact on lesion volume has been variable
across studies"*”, more focused investigations suggest
benefits in particular subgroups. For instance, a randomized
trial reported that letrozole, administered in combination
with either GnRH agonists or progestogens, significantly
reduced the size of rectovaginal nodules™*”. Additional
biological support for lesion modulation was provided by
studies demonstrating that the combination of letrozole
and dydrogesterone decreases expression of angiogenic and
growth factors?V,

In the context of endometriosis-associated infertility,
letrozole is a well-established OI agent and, alongside
clomiphene citrate, is considered a first-line option in
patients with minimal-to-mild disease prior to IVF132133),
Multiple studies suggest that letrozole may offer superior
reproductive outcomes compared with clomiphene in this
population, contributing to a growing expert consensus
in its favor. Letrozole-based ovarian stimulation protocols
have also demonstrated advantages in IVF cycles. Kim et
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al.®13 showed that letrozole combined with gonadotropins
maintained lower estradiol levels while producing similar
oocyte and embryo yields compared with conventional
stimulation, and a double-blind randomized trial reported
that adding letrozole reduced gonadotropin requirements and
estradiol levels without compromising pregnancy rates>.
Further, combining letrozole with GnRH agonists may
provide enhanced reproductive outcomes in more advanced
disease stages. For example, co-treatment with letrozole and
leuprolide acetate improved clinical pregnancy and live-birth
rates in women with OMAs®?; similar benefits were observed
in stage I-1l endometriosis"*®. Collectively, these findings
suggest that integrating peripheral aromatase inhibition with
central ovarian suppression may offer a synergistic benefit for
selected patients undergoing fertility treatment.
Complications Related to the Use of Letrozole

Letrozole is generally considered a well-tolerated and patient-
friendly medication. Commonly reported adverse effects
include mild headaches, fatigue, cramps, and dizziness,
which are typically less severe than those associated with
clomiphene citrate™®.

Like other OI agents, letrozole remains associated with
multiple pregnancy, a major complication in OI cycles.
Although twin pregnancies are the most common, triplet
and higher-order gestations are also reported®”. Close
cycle monitoring and cycle cancellations to avoid extreme
gestations would be mandatory, especially for patients with a
history of multifollicular development or unresponsiveness to
the standard dosage (5 mg/day)™*®. Supporting this, reports
indicate that letrozole dosage correlates with complications.
The Best results are obtained with 5 mg/day. When the dosage
is 2.5 mg/day, fewer complications and no cyst formation are
reported. When the dose is 7.5 mg/day (administered because
of no response to lower doses), it helps induce ovulation and
conception but is associated with increased cyst formation in
3.7% of cycles™.

Letrozole is not associated with an increased risk of OHSS
compared with CC"?. Estradiol >3.500 pg/mL indicates
elevated OHSS risk™*?; however, high estradiol alone does
not induce OHSS!**!*9 Meta-analysis shows no significant
OHSS reduction with letrozole alone, therefore, it should not
be considered as the first-line treatment for prevention'®.
Letrozole promises benefits in combination regimens®**.
Another issue to be taken in to consideration for drug safety
is teratogenicity Although aromatase inhibitors—particularly
letrozole—are approved for breast cancer treatment and
prevention, they are widely used off-label for OI. In 2005,
a study comparing 150 infants conceived with letrozole to
36,005 controls reported methodological limitations, yet
suggested increased cardiac and skeletal anomalies",
prompting the manufacturer to advise against letrozole use
in premenopausal women. However, a 2006 Canadian study
of 911 newborns conceived after letrozole or CC found
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no difference in the rates of major or minor congenital
malformations"*. More recent data evaluating infertility
drugs similarly found no association between letrozole
and teratogenicity"*”. Thus, despite its oncological origin,
letrozole continues to be considered safe for use in infertile
patients.

Conclusion

Letrozole has evolved from a breast cancer therapy into
a versatile agent with broad applications in reproductive
medicine. Its unique ability to selectively inhibit aromatase
and modulate estrogen-dependent pathways provides
therapeutic advantages in diverse clinical scenarios, ranging
from OI and COS to endometrial preparation, fertility
preservation, and the management of complex reproductive
conditions. Evidence supports its efficacy as a first-line
Ol agent, particularly in women with polycystic ovary
syndrome, and a growing body of evidence demonstrates
its usefulness in IVF protocols by reducing gonadotropin
requirements, maintaining physiologic estradiol levels, and
improving outcomes in selected patient populations. Its
estrogen-suppressive capacity also offers potential benefits
for reducing the risk of OHSS, treating ectopic pregnancy,
and managing endometriosis-related pain and infertility,
especially in combination regimens.

Across indications, letrozole is generally well tolerated,
with a favorable side-effect profile compared with other
hypoestrogenic  therapies. However, optimal dosing
strategies, ideal treatment combinations, and the long-term
consequences of extended aromatase inhibition remain
areas of active investigation. Future research should aim
to refine individualized treatment algorithms, identify
patient subgroups most likely to benefit from letrozole-
based approaches, and clarify long-term safety, particularly
regarding bone health and metabolic effects.

In summary, letrozole represents a safe, adaptable, and
clinically valuable tool within reproductive medicine. As
mechanistic insights deepen and evidence from large-scale
randomized trials continues to accumulate, letrozole is
poised to become an increasingly integral component of
personalized treatment strategies, ultimately improving
reproductive outcomes and quality of life for a wide range of
patients.

Footnotes

Authorship Contributions

Concept: G.A., S.H., M.D,, Design: G.A., S.H., M.D., Data
Collection or Processing: G.A., S.H., ESH., M.B.C., M.C,,
S.L.T.,, Analysis or Interpretation: S.H., M.B.C., M.C., SL.T,,
A.U., M.D,, Literature Search: G.A., S.H., ESH., M.B.C., M.A.,
N.D.G., O.G., M.AAM., AU, SE., O.T., AB, EY, BK., H.G,
N.G, PK., ZY, GM.B, AIT, RS, NT, AT, M.C., SLT,
OH., M.D,, Writing: G.A., S.H., ESH., M.B.C., M.A., ND.G,,

0.G,M.AM.,A.U,SE.,O.T,AB,EY,BK., HG., NG, PK,,
ZY.,GMB,AILT,RS, NT, AT, M.C,SLT, OH., M.D.
Conlflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Goss PE, Ingle JN, Martino S, Robert NJ, Muss HB, Piccart MJ, et al.
A randomized trial of letrozole in postmenopausal women after five
years of tamoxifen therapy for early-stage breast cancer. N Engl ]
Med. 2003;349:1793-802.

2. Legro RS, Brzyski RG, Diamond MP, Coutifaris C, Schlaff WD, Casson
P, et al. Letrozole versus clomiphene for infertility in the polycystic
ovary syndrome. N Engl ] Med. 2014;371:119-29.

3. Rajan RK, M SSK, Balaji B. Soy isoflavones exert beneficial effects
on letrozole-induced rat polycystic ovary syndrome (PCOS) model
through anti-androgenic mechanism. Pharm Biol. 2017;55:242-51.

4. Falck B. Site of production of oestrogen in rat ovary as studied in
micro-transplants. Acta Physiol Scand Suppl. 1959;47:1-101.

5. Short RV. Steroids in the follicular fluid and the corpus luteum of
the mare. A “two-cell type” theory of ovarian steroid synthesis. J
Endocrinol. 1962;24:59-63.

6. Ryan K], Petro Z, Kaiser ]. Steroid formation by isolated and
recombined ovarian granulosa and tehcal cells. J Clin Endocrinol
Metab. 1968;28:355-8.

7. Sasano H, Okamoto M, Mason JI, Simpson ER, Mendelson CR, Sasano
N, et al. Immunolocalization of aromatase, 17 alpha-hydroxylase and
side-chain-cleavage cytochromes P-450 in the human ovary. ] Reprod
Fertil. 1989;85:163-9.

8. Sasano H. Functional pathology of human ovarian steroidogenesis:
normal cycling ovary and steroid-producing neoplasms. Endocr
Pathol. 1994;5:81-9.

9. Recombinant human luteinizing hormone (LH) to support
recombinant human follicle-stimulating hormone (FSH)-induced
follicular development in LH- and FSH-deficient anovulatory women:
a dose-finding study. The European Recombinant Human LH Study
Group. J Clin Endocrinol Metab. 1998;83:1507-14.

10. Simpson ER, Davis SR. Minireview: aromatase and the regulation
of estrogen biosynthesis--some new perspectives. Endocrinology.
2001;142:4589-94.

11. Kristensen SG, Mamsen LS, Jeppesen ] V, Botkjaer JA, Pors SE, Borgbo
T, et al. Hallmarks of human small antral follicle development:
implications for regulation of ovarian steroidogenesis and selection
of the dominant follicle. Front Endocrinol (Lausanne). 2017;8:376.

12. BulunSE,Lin Z, Imir G, Amin S, Demura M, Yilmaz B, et al. Regulation
of aromatase expression in estrogen-responsive breast and uterine
disease: from bench to treatment. Pharmacol Rev. 2005;57:359-83.

13. Rose BI, Brown SE. A review of the physiology behind letrozole
applications in infertility: are current protocols optimal? J Assist
Reprod Genet. 2020;37:2093-104.

14. Holzer H, Casper R, Tulandi T. A new era in ovulation induction.
Fertil Steril. 2006;85:277-84.

15. Yang A-M, Cui N, Sun Y-E Hao G-M. Letrozole for female infertility.
Front Endocrinol (Lausanne). 2021;12:676133.

109



Turk J Obstet Gynecol 2026;23(1):101-114

Aydin et al. The letrozole use in reproductive

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Franks S, Hardy K. Androgen action in the ovary. Front Endocrinol
(Lausanne). 2018:9:452.

Hsueh AJ, Billig H, Tsafriri A. Ovarian follicle atresia: a hormonally
controlled apoptotic process. Endocr Rev. 1994;15:707-24.

Simpson ER. Aromatization of androgens in women: current concepts
and findings. Fertil Steril. 2002;77(Suppl 4):56-10.

Buzdar AU, Robertson JFR, Eiermann W, Nabholtz J-M. An overview
of the pharmacology and pharmacokinetics of the newer generation
aromatase inhibitors anastrozole, letrozole, and exemestane. Cancer.
2002;95:2006-16.

Smith IE, Dowsett M. Aromatase inhibitors in breast cancer. N Engl J
Med. 2003;348:2431-42.

Cuzick J, Sestak I, Baum M, Buzdar A, Howell A, Dowsett M, et al.
Effect of anastrozole and tamoxifen as adjuvant treatment for early-
stage breast cancer: 10-year analysis of the ATAC trial. Lancet Oncol.
2010;11:1135-41.

Leone Roberti Maggiore U, Scala C, Venturini PL, Remorgida V,
Ferrero S. Endometriotic ovarian cysts do not negatively affect the
rate of spontaneous ovulation. Hum Reprod. 2015;30:299-307.

Cantor A, Tannus S, Son W-Y, Tan SL, Dahan MH. A comparison
of two months pretreatment with GnRH agonists with or without
an aromatase inhibitor in women with ultrasound-diagnosed
ovarian endometriomas undergoing IVE Reprod Biomed Online.
2019;38:520-7.

Perez EA, Weilbaecher K. Aromatase inhibitors and bone loss.
Oncology (Williston Park). 2006;20:1029-39; discussion 1039-40,
1042, 1048.

Johnston SRD. Are current drug development programmes realising
the full potential of new agents? The scenario. Breast Cancer Res.
2009;11(Suppl 3):S21.

Nelson SM, Klein BM, Arce J-C. Comparison of antimiillerian
hormone levels and antral follicle count as predictor of ovarian
response to controlled ovarian stimulation in good-prognosis patients
at individual fertility clinics in two multicenter trials. Fertil Steril.
2015;103:923-930.e1.

Khojah M, Khayat S, Dahan MH. Comparison of in vitro fertilization
cycles stimulated with 20 mg letrozole daily versus high-dose
gonadotropins in Rotterdam consensus ultra-poor responders: a
proof of concept. Int J Gynaecol Obstet. 2022;156:102-6.

Rasmussen BB, Regan MM, Lykkesfeldt AE, Dell'Orto P, Del Curto B,
Henriksen KL, et al. Adjuvant letrozole versus tamoxifen according
to centrally-assessed ERBB2 status for postmenopausal women with
endocrine-responsive early breast cancer: supplementary results from
the BIG 1-98 randomised trial. Lancet Oncol. 2008;9:23-8.

Santen RJ, Santner S, Davis B, Veldhuis J, Samojlik E, Ruby E.
Aminoglutethimide inhibits extraglandular estrogen production in
postmenopausal women with breast carcinoma. J Clin Endocrinol
Metab. 1978;47:1257-65.

Santen RJ, Langecker P, Santner SJ, Sikka S, Rajfer J, Swerdloff R.
Potency and specificity of CGS-16949A as an aromatase inhibitor.
Endocr Res. 1990;16:77-91.

Stein RC, Dowsett M, Hedley A, Davenport ], Gazet JC, Ford HT, et
al. Treatment of advanced breast cancer in postmenopausal women

with 4-hydroxyandrostenedione. Cancer Chemother Pharmacol.
1990;26:75-8.

110

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Stein RC, Dowsett M, Hedley A, Gazet JC, Ford HT, Coombes RC.
The clinical and endocrine effects of 4-hydroxyandrostenedione
alone and in combination with goserelin in premenopausal women
with advanced breast cancer. Br J Cancer. 1990;62:679-83.

Zhou DJ, Pompon D, Chen SA. Stable expression of human aromatase
complementary DNA in mammalian cells: a useful system for
aromatase inhibitor screening. Cancer Res. 1990;50:6949-54.

Yue W, Zhou D, Chen S, Brodie A. A new nude mouse model for
postmenopausal breast cancer using MCFE-7 cells transfected with the
human aromatase gene. Cancer Res. 1994;54:5092-5.

Gibson LJ, Dawson CK, Lawrence DH, Bliss JM. Aromatase inhibitors
for treatment of advanced breast cancer in postmenopausal women.
Cochrane Database Syst Rev. 2007;CD003370.

Dhillon S. Everolimus in combination with exemestane: a review of
its use in the treatment of patients with postmenopausal hormone
receptor-positive, HER2-negative advanced breast cancer. Drugs.
2013;73:475-85.

Jones S, Vogel C, Arkhipov A, Fehrenbacher L, Eisenberg P, Cooper B,
et al. Multicenter, phase II trial of exemestane as third-line hormonal
therapy of postmenopausal women with metastatic breast cancer.
Aromasin Study Group. J Clin Oncol. 1999;17:3418-25.

Murray J, Young OE, Renshaw L, White S, Williams L, Evans DB,
et al. A randomised study of the effects of letrozole and anastrozole
on oestrogen receptor positive breast cancers in postmenopausal
women. Breast Cancer Res Treat. 2009;114:495-501.

Goss PE, Ingle JN, Pritchard KI, Ellis M]J, Sledge GW, Budd GT, et al.
Exemestane versus anastrozole in postmenopausal women with early
breast cancer: NCIC CTG MA.27--a randomized controlled phase III
trial. J Clin Oncol. 2013;31:1398-404.

Sayyad NB, Sabale PM UM. Aromatase inhibitors: development and
current perspectives. Indian ] Pharm Educ Res. 2022;56:311-20.

Jamshidifar E, Eshrati Yeganeh E Shayan M, Tavakkoli Yaraki M,
Bourbour M, Moammeri A, et al. Super magnetic niosomal nanocarrier
as a new approach for treatment of breast cancer: a case study on SK-
BR-3 and MDA-MB-231 cell lines. Int ] Mol Sci. 2021;22:7948.

Kao YC, Cam LL, Laughton CA, Zhou D, Chen S. Binding
characteristics of seven inhibitors of human aromatase: a site-directed
mutagenesis study. Cancer Res. 1996;56:3451-60.

Dellapasqua S, Colleoni M. Letrozole. Expert Opin Drug Metab
Toxicol. 2010;6:251-9.

Goss PE. Letrozole in the extended adjuvant setting: MA.17. Breast
Cancer Res Treat. 2007;105 (Suppl):45-53.

Bhatnagar AS. The discovery and mechanism of action of letrozole.
Breast Cancer Res Treat. 2007;105 (Suppl):7-17.

Mitwally ME, Casper RE Aromatase inhibitors in ovulation induction.
Semin Reprod Med. 2004;22:61-78.

Palomba S. Aromatase inhibitors for ovulation induction. J Clin
Endocrinol Metab. 2015;100:1742-7.

Ganesh A, Chauhan N, Das S, Chakravarty B, Chaudhury K.
Endometrial receptivity markers in infertile women stimulated with
letrozole compared with clomiphene citrate and natural cycles. Syst
Biol Reprod Med. 2014;60:105-11.

Mitwally ME Casper RE Use of an aromatase inhibitor for induction
of ovulation in patients with an inadequate response to clomiphene
citrate. Fertil Steril. 2001;75:305-9.



Aydn et al. The letrozole use in reproductive

Turk J Obstet Gynecol 2026;23(1):101-114

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Eden JA, Place J, Carter GD, Jones ], Alaghband-Zadeh ], Pawson
ME. The effect of clomiphene citrate on follicular phase increase
in endometrial thickness and uterine volume. Obstet Gynecol.
1989;73:187-90.

Dickey RP, Olar TT, Taylor SN, Curole DN, Matulich EM. Relationship
of endometrial thickness and pattern to fecundity in ovulation
induction cycles: effect of clomiphene citrate alone and with human
menopausal gonadotropin. Fertil Steril. 1993;59:756-60.

Opsahl MS, Robins ED, O’Connor DM, Scott RT, Fritz MA.
Characteristics of gonadotropin response, follicular development,
and endometrial growth and maturation across consecutive cycles of
clomiphene citrate treatment. Fertil Steril. 1996;66:533-9.

Fisher SA, Reid RL, Van Vugt DA, Casper RE A randomized
double-blind comparison of the effects of clomiphene citrate and

the aromatase inhibitor letrozole on ovulatory function in normal
women. Fertil Steril. 2002;78:280-5.

Franik S, Eltrop SM, Kremer JA, Kiesel L, Farquhar C. Aromatase
inhibitors (letrozole) for subfertile women with polycystic ovary
syndrome. Cochrane Database Syst Rev. 2018;5:CD010287.

Barroso G, Menocal G, Felix H, Rojas-Ruiz JC, Arslan M, Oehninger
S. Comparison of the efficacy of the aromatase inhibitor letrozole and
clomiphene citrate as adjuvants to recombinant follicle-stimulating
hormone in controlled ovarian hyperstimulation: a prospective,
randomized, blinded clinical trial. Fertil Steril. 2006;86:1428-31.

Mitwally ME Biljan MM, Casper RE Pregnancy outcome after the
use of an aromatase inhibitor for ovarian stimulation. Am ] Obstet
Gynecol. 2005;192:381-6.

Bao SH, Sheng S Le, Peng YE Lin Q De. Effects of letrozole and
clomiphene citrate on the expression of HOXA10 and integrin alpha
v beta 3 in uterine epithelium of rats. Fertil Steril. 2009;91:244-8.

Wallace KL, Johnson V, Sopelak V, Hines R. Clomiphene citrate versus
letrozole: molecular analysis of the endometrium in women with
polycystic ovary syndrome. Fertil Steril. 2011;96:1051-6.

Wang H, Li Q, Wang T, Yang G, Wang Y, Zhang X, et al. A common
polymorphism in the human aromatase gene alters the risk for
polycystic ovary syndrome and modifies aromatase activity in vitro.
Mol Hum Reprod. 2011;17:386-91.

Maia H, Casoy J, Valente Filho J. Is aromatase expression in the
endometrium the cause of endometriosis and related infertility?
Gynecol Endocrinol. 2009;25:253-7.

Harira M. Use of Letrozole versus clomiphene-estradiol for treating
infertile women with unexplained infertility not responding well
to clomiphene alone, comparative study. Middle East Fertil Soc J.
2018;23:384-7.

Wang L, Wen X, Lv S, Zhao J, Yang T, Yang X. Comparison of
endometrial receptivity of clomiphene citrate versus letrozole in
women with polycystic ovary syndrome: a randomized controlled
study. Gynecol Endocrinol. 2019;35:862-5.

Bansal S, Goyal M, Sharma C, Shekhar S. Letrozole versus clomiphene
citrate for ovulation induction in anovulatory women with polycystic
ovarian syndrome: a randomized controlled trial. Int J Gynaecol
Obstet. 2021;152:345-50.

Najafi PZ, Noghabi SP, Afzali N, Mohammadzadeh S. Comparing the
effect of clomiphene citrate and letrozole on ovulation induction in
infertile women with polycystic ovary syndrome. J Pak Med Assoc.
2020;70:268-71.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Sh. Tehrani nejad E, Abediasl Z, Rashidi BH, Azimi nekoo E, Shariat
M, Amirchaghmaghi E. Comparison of the efficacy of the aromatase
inhibitor letrozole and clomiphen citrate gonadotropins in controlled
ovarian hyperstimulation: a prospective, simply randomized, clinical
trial. J Assist Reprod Genet. 2008;25:187-90.

Mejia RB, Summers KM, Kresowik JD, Van Voorhis BJ. A randomized
controlled trial of combination letrozole and clomiphene citrate or
letrozole alone for ovulation induction in women with polycystic
ovary syndrome. Fertil Steril. 2019;111:571-578.el.

Eskew AM, Bedrick BS, Hardi A, Stoll CRT, Colditz GA, Tuuli MG,
et al. Letrozole compared with clomiphene citrate for unexplained
infertility. Obstet Gynecol. 2019;133:437-44.

Abu Hashim H, El Rakhawy M, Abd Elaal 1. Expression of concern:
randomized comparison of superovulation with letrozole vs.
clomiphene citrate in an IUI program for women with recently
surgically treated minimal to mild endometriosis. Acta Obstet
Gynecol Scand. 2012;91:338-45.

Anderson RA, Nelson SM, Wallace WHB. Measuring anti-Miillerian
hormone for the assessment of ovarian reserve: when and for whom
is it indicated? Maturitas. 2012;71:28-33.

Mitwally MFM, Casper RE Aromatase inhibition improves ovarian
response to follicle-stimulating hormone in poor responders. Fertil
Steril. 2002;77:776-80.

Jovanovic VP, Kort DH, Guarnaccia MM, Sauer MV LR. Does the
addition of clomiphene citrate or letrazole to gonadotropin treatment
enhance the oocyte yield in poor responders undergoing IVF? J Assist
Reprod Genet. 2011;28:1067-72.

Oktay K, Hourvitz A, Sahin G, Oktem O, Safro B, Cil A, et al. Letrozole
reduces estrogen and gonadotropin exposure in women with breast
cancer undergoing ovarian stimulation before chemotherapy. J Clin
Endocrinol Metab. 2006;91:3885-90.

Lossl K, Freiesleben N la C, Wissing ML, Birch Petersen K, Holt
MD, Mamsen LS, et al. Biological and clinical rationale for androgen
priming in ovarian stimulation. Front Endocrinol (Lausanne).
2020;11:627.

Weil S, Vendola K, Zhou ], Bondy CA. Androgen and follicle-
stimulating hormone interactions in primate ovarian follicle
development. J Clin Endocrinol Metab. 1999;84:2951-6.

Cortnez A, De Carvalho I, Vantman D, Gabler F, Iniguez G, Vega
M. Hormonal profile and endometrial morphology in letrozole-
controlled ovarian hyperstimulation in ovulatory infertile patients.
Fertil Steril. 2005;83:110-5.

Miller PB, Parnell BA, Bushnell G, Tallman N, Forstein DA, Higdon
HL, et al. Endometrial receptivity defects during IVF cycles with and
without letrozole. Hum Reprod. 2012;27:881-8.

Aydin G, Aslan K, Arac M, Ergin E, Kasapoglu I, Uncu G. Considering
its mechanism of action it may be logical to choose letrozole as an
initial option for endometrium preparation before vitrified-warmed
embryo transfer. ] Obstet Gynaecol Res. 2025;51:¢70048.

Garcia-Velasco JA, Moreno L, Pacheco A, Guillén A, Duque L, Requena
A, et al. The aromatase inhibitor letrozole increases the concentration
of intraovarian androgens and improves in vitro fertilization outcome
in low responder patients: a pilot study. Fertil Steril. 2005;84:82-7.
Yarali H, Esinler 1, Polat M, Bozdag G, Tiras B. Antagonist/letrozole
protocol in poor ovarian responders for intracytoplasmic sperm
injection: a comparative study with the microdose flare-up protocol.
Fertil Steril. 2009;92:231-5.

111



Turk J Obstet Gynecol 2026;23(1):101-114

Aydin et al. The letrozole use in reproductive

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Goswami SK. A randomized single-blind controlled trial of letrozole
as a low-cost IVF protocol in women with poor ovarian response: a
preliminary report. Hum Reprod. 2004;19:2031-5.

Begum MR, Ferdous J, Begum A, Quadir E. Comparison of efficacy of
aromatase inhibitor and clomiphene citrate in induction of ovulation
in polycystic ovarian syndrome. Fertil Steril. 2009;92:853-7.

Zhang J, Wei M, Bian X, Wu L, Zhang S, Mao X, et al. Letrozole-
induced frozen embryo transfer cycles are associated with a lower risk
of hypertensive disorders of pregnancy among women with polycystic
ovary syndrome. Am ] Obstet Gynecol. 2021;225:59.e1-59.e9.

Coughlan C, Ata B, Gallego R Del, Lawrenz B, Melado L, Samir S,
et al. Interindividual variation of progesterone elevation post LH
rise: implications for natural cycle frozen embryo transfers in the
individualized medicine era. Reprod Biol Endocrinol. 2023;21:47.

Chen Z-J, Shi Y, Sun Y, Zhang B, Liang X, Cao Y, et al. Fresh versus
frozen embryos for infertility in the polycystic ovary syndrome. N
Engl ] Med. 2016;375:523-33.

Macklon NS, Stouffer RL, Giudice LC, Fauser BCJM. The science
behind 25 years of ovarian stimulation for in vitro fertilization.
Endocr Rev. 2006;27:170-207.

Asserhgj LL, Spangmose AL, Aaris Henningsen A-K, Clausen TD,
Ziebe S, Jensen RB, et al. Adverse obstetric and perinatal outcomes
in 1,136 singleton pregnancies conceived after programmed frozen
embryo transfer (FET) compared with natural cycle FET. Fertil Steril.
2021;115:947-56.

Ghobara T, Gelbaya TA, Ayeleke RO. Cycle regimens for frozen-thawed
embryo transfer. Cochrane Database Syst Rev. 2017;7:CD003414.

Gu E Wu Y, Tan M, Hu R, Chen Y, Li X, et al. Programmed frozen
embryo transfer cycle increased risk of hypertensive disorders of
pregnancy: a multicenter cohort study in ovulatory women. Am J
Obstet Gynecol MFM. 2023;5:100752.

Mackens S, Santos-Ribeiro S, van de Vijver A, Racca A, Van Landuyt
L, Tournaye H, et al. Frozen embryo transfer: a review on the optimal
endometrial preparation and timing. Hum Reprod. 2017;32:2234-42.

Lawrenz B, Coughlan C, Melado L, Fatemi HM. The ART of frozen
embryo transfer: back to nature! Gynecol Endocrinol. 2020;36:479-
83.

Li D, Khor S, Huang J, Chen Q, Lyu Q, Cai R, et al. Frozen embryo
transfer in mildly stimulated cycle with letrozole compared to
natural cycle in ovulatory women: a large retrospective study. Front
Endocrinol (Lausanne). 2021;12:677689.

Tatsumi T, Jwa SC, Kuwahara A, Irahara M, Kubota T, Saito H.
Pregnancy and neonatal outcomes following letrozole use in frozen—
thawed single embryo transfer cycles. Hum Reprod. 2017;32:1244-8.

Wang X, Li Y, Tan H, Cai S, Ma S, Peng Y, et al. Letrozole-stimulated
endometrial preparation protocol is a superior alternative to hormone
replacement treatment for frozen embryo transfer in women with
polycystic ovary syndrome, a cohort study. Reprod Biol Endocrinol.
2023;21:101.

Oktay K, Buyuk E, Libertella N, Akar M, Rosenwaks Z. Fertility
preservation in breast cancer patients: a prospective controlled
comparison of ovarian stimulation with tamoxifen and letrozole for
embryo cryopreservation. J Clin Oncol. 2005;23:4347-53.

Wang A, Letourneau JM, Juarez-Hernandez F, Abel MK, Mok-Lin
E, Rosen MP. Hormone concentrations of dominant follicles in

the TALES randomized controlled trial comparing letrozole with
tamoxifen. J Assist Reprod Genet. 2022;39:2617-24.

112

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

Lalami I, Labrosse ], Cedrin-Durnerin I, Comtet M, Vinolas C, Krief
E etal. Is letrozole during ovarian stimulation useful in breast cancer
patients undergoing fertility preservation to reduce early luteal
progesterone levels following GnRH-agonist trigger? Reprod Biol
Endocrinol. 2022;20:87.

Balkenende EME, Dahhan T, Beerendonk CCM, Fleischer K, Stoop
D, Bos AME, et al. Fertility preservation for women with breast
cancer: a multicentre randomized controlled trial on various ovarian
stimulation protocols. Hum Reprod. 2022;37:1786-94.

Dallagiovanna C, Reschini M, Polledri E, Pinna M, Ciaffaglione
M, Cuce’ V, et al. Effect of letrozole on follicular fluid steroids
concentrations in cancer patients undergoing oocyte cryopreservation.
J Assist Reprod Genet. 2022;39:1169-76.

Torio GG, Rovetto MY, Conforti A, Carbone L, Vallone R, Cariati F, et
al. Severe ovarian hyperstimulation syndrome in a woman with breast
cancer under letrozole triggered with GnRH agonist: a case report
and review of the literature. Front Reprod Health. 2021;3:704153.

Lombardi Fih V, Del Vento E Intidhar Labidi-Galy S, Undurraga M.
Ovarian stimulation with letrozole in nulliparous young women with
relapsing early-stage serous borderline ovarian tumors. Gynecol
Oncol Rep. 2024;56:101531.

Rose BIL. The potential of letrozole use for priming in vitro maturation
cycles. Facts Views Vis Obgyn. 2014;6:150-5.

Hatirnaz S, Hatirnaz ES, Basbug A, Kanat Pektas M, Erol O, Dahan
M, et al. In vitro maturation with letrozole priming: can it be a
solution for patients with cancerophobia? A pilot study. Turk J Obstet
Gynecol. 2020;17:247-52.

Hatirnaz S, Hatirnaz E, Dahan M, Ata B, Basbug A, Hatirnaz K, et
al. P=709 Dual stimulation in-vitro-maturation (Duostim IVM) for
overcoming oocyte maturation arrest, resulting in embryo transfer
and livebirth. Hum Reprod. 2021;36.

Golan A, Ron-El R, Herman Ar, Soffer Y. Ovarian hyperstimulation
syndrome. Obstet Gynecol Surv. 1989;44:430-40.

Abbara A, Clarke SA, Dhillo WS. Novel concepts for inducing final
oocyte maturation in in vitro fertilization treatment. Endocr Rev.
2018;39:593-628.

Abbara A, Islam R, Clarke SA, Jeffers L, Christopoulos G, Comninos
AN, et al. Clinical parameters of ovarian hyperstimulation syndrome
following different hormonal triggers of oocyte maturation in IVF
treatment. Clin Endocrinol (Oxf). 2018;88:920-7.

Royal College of Obstetricians & Gynaecologists. The management
of ovarian hyperstimulation syndrome (Green-top guideline no. 5).
London: Royal College of Obstetricians & Gynaecologists; 2016.
Available from: https://www.rcog.org.uk/media/orljqxbf/gtg _5_ohss.
pdf

Pfeifer S, Butts S, Dumesic D, Fossum G, Gracia C, La Barbera A,
et al. Prevention and treatment of moderate and severe ovarian
hyperstimulation syndrome: a guideline. Fertil Steril. 2016;106:1634-47.

Sansone P, Aurilio C, Pace MC, Esposito R, Passavanti MB, Pota V,
et al. Intensive care treatment of ovarian hyperstimulation syndrome
(OHSS). Ann N 'Y Acad Sci. 2011;1221:109-18.

Aboulghar M. Prediction of ovarian hyperstimulation syndrome
(OHSS). Estradiol level has an important role in the prediction of
OHSS. Hum Reprod. 2003;18:1140-1.

Asch RH, Li H-P, Balmaceda JP, Weckstein LN, Stone SC. Severe ovarian
hyperstimulation syndrome in assisted reproductive technology:
definition of high risk groups. Hum Reprod. 1991;6:1395-9.



Aydn et al. The letrozole use in reproductive

Turk J Obstet Gynecol 2026;23(1):101-114

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Fatemi H, Popovic-Todorovic B, Donoso P, Papanikolaou E, Smitz J,
Devroey P. Luteal phase oestradiol suppression by letrozole: a pilot
study in oocyte donors. Reprod Biomed Online. 2008;17:307-11.

Garcia-Velasco JA, Quea G, Pir6 M, Mayoral M, Ruiz M, Toribio M,
et al. Letrozole administration during the luteal phase after ovarian
stimulation impacts corpus luteum function: a randomized, placebo-
controlled trial. Fertil Steril. 2009;92:222-5.

He Q, Liang L, Zhang C, Li H, Ge Z, Wang L, et al. Effects of
different doses of letrozole on the incidence of early-onset ovarian
hyperstimulation syndrome after oocyte retrieval. Syst Biol Reprod
Med. 2014;60:355-60.

Haas J, Bassil R, Gonen N, Meriano J, Jurisicova A, Casper RE The
VEGF and PEDF levels in the follicular fluid of patients co- treated
with LETROZOLE and gonadotropins during the stimulation cycle.
Reprod Biol Endocrinol. 2018;16:54.

Zhao J, Xu B, Huang X, Yan Y, Li Y. Whether letrozole could reduce
the incidence of early ovary hyperstimulation syndrome after assisted
reproductive technology? A systematic review and meta-analysis.
Reprod Health. 2020;17:181.

Di Guardo E Lello C, Incognito GG, Bruno MT, Palumbo M. Letrozole
and ovarian hyperstimulation syndrome (OHSS): a promising
prevention strategy. ] Clin Med. 2023;12:614.

Lagana AS, Etrusco A, Haydamous ], Semaan S, Agrifoglio V,
Chiantera V, et al. Efficacy of letrozole for the treatment of tubal
ectopic pregnancy: a meta-analysis. Eur J Obstet Gynecol Reprod
Biol. 2024;299:322-8.

Medical treatment of ectopic pregnancy: a committee opinion. Fertil
Steril. 2013;100:638-44.

Auger N, Ayoub A, Wei SQ Letrozole: future alternative to
methotrexate for treatment of ectopic pregnancy? Fertil Steril.
2020;114:273-4.

Alabiad MA, Said WMM, Gad AH, Sharaf EIDin MTA, Khairy DA,
Gobran MA, et al. Evaluation of different doses of the aromatase
inhibitor letrozole for the treatment of ectopic pregnancy and its
effect on villous trophoblastic tissue. Reprod Sci. 2022;29:2983-94.

Tarafdari A, Eslami Khotbesara S, Keikha E Parsaei M, Poorabdoli
M, Chill HH, et al. Comparing the effectiveness of letrozole versus
methotrexate for treatment of ectopic pregnancy: a randomized
controlled trial. Eur J Obstet Gynecol Reprod Biol. 2024;299:219-24.

Tarafdari A, Keikha E Asadi F, Hantoushzadeh S, Gargari OK, Forouzin
M, et al. The effectiveness of letrozole alone or in combination with
methotrexate in the management of ectopic pregnancy, a systematic
review and meta-analysis. Reprod Sci. 2024;31:3651-9.

Saunders PTK, Horne AW. Endometriosis: etiology, pathobiology, and
therapeutic prospects. Cell. 2021;184:2807-24.

Dunselman GAJ, Vermeulen N, Becker C, Calhaz-Jorge C, D’Hooghe
T, De Bie B, et al. ESHRE guideline: management of women with
endometriosis. Hum Reprod. 2014;29:400-12.

Zeitoun KM, Bulun SE. Aromatase: a key molecule in the
pathophysiology of endometriosis and a therapeutic target. Fertil
Steril. 1999;72:961-9.

Ailawadi RK, Jobanputra S, Kataria M, Gurates B, Bulun SE.
Treatment of endometriosis and chronic pelvic pain with letrozole
and norethindrone acetate: a pilot study. Fertil Steril. 2004;81:290-6.
Ferrero S, Camerini G, Seracchioli R, Ragni N, Venturini PL,
Remorgida V. Letrozole combined with norethisterone acetate

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

compared with norethisterone acetate alone in the treatment of pain
symptoms caused by endometriosis. Hum Reprod. 2009;24:3033-41.

Ferrero S, Gillott DJ, Venturini PL, Remorgida V. Use of aromatase
inhibitors to treat endometriosis-related pain symptoms: a systematic
review. Reprod Biol Endocrinol. 2011;9:89.

Ferrero S, Venturini PL, Gillott DJ, Remorgida V. Letrozole and
norethisterone acetate versus letrozole and triptorelin in the treatment
of endometriosis related pain symptoms: a randomized controlled
trial. Reprod Biol Endocrinol. 2011;9:88.

Sun S, Zhang H, Zhong P, Xu Z. The effect of letrozole combined with
dydrogesterone for endometriosis in china: a a meta-analysis. Ozgu-
Erdinc AS, editor. Biomed Res Int. 2021;2021.

Leung AS, Dahan MH. The benefits of other treatments than in vitro
fertilization to aid conception in minimal and mild endometriosis.
Minerva Ginecol. 2016;68:675-86.

Abu Hashim H. Aromatase inhibitors for endometriosis-associated
infertility; do we have sufficient evidence? Int J Fertil Steril.
2016;10:270-7.

Kim SJ, Choo CW, Kim SK, Lee JR, Jee BC, Suh CS, et al. The
effects of letrozole on women with endometriosis undergoing
ovarian stimulation for in vitro fertilization. Gynecol Endocrinol.
2020;36:257-60.

Ebrahimi M, Akbari Asbagh E Davari Tanha F Pakniat H, Feizabad
E, Rasouli Y. Co-treatment of gonadotropin and letrozole in infertile
women with endometriosis: a double-blind randomized clinical trial.
Int ] Reprod Biomed. 2022;20:483-90.

Piedimonte S, Volodarsky-Perel A, Tannus S, Tan SL, Dahan MH.
Pretreatment with a gonadotropin-releasing hormone agonist and an
aromatase inhibitor may improve outcomes in in vitro fertilization
cycles of women with stage I-1I endometriosis. F S Sci. 2020;1:98-
103.

Dicken CL, Nakhuda GS, Guarnaccia MM, Sauer M V, Lobo RA.
Triplet pregnancy after ovulation induction with an aromatase
inhibitor. Fertil Steril. 2008;90:1199.e9-11.

Warraich G, Vause TDR. First reported case of sextuplets conceived
via letrozole for ovulation induction. Fertil Steril. 2015;103:535-6.

Rahmani E, Ahmadi S, Motamed N, Maneshi HO. Dosage optimization
for letrozole treatment in clomiphene-resistant patients with
polycystic ovary syndrome: a prospective interventional study. Obstet
Gynecol Int. 2012;2012:758508.

Li Y, Hao Z. Severe ovarian hyperstimulation syndrome induced by
clomiphene: a case report. Gynecol Endocrinol. 2022;38:1008-13.

Practice Committee of the American Society for Reproductive
Medicine. Electronic address: ASRM®@asrm.org, Practice Committee
of the American Society for Reproductive Medicine. Prevention
and treatment of moderate and severe ovarian hyperstimulation
syndrome: a guideline. Fertil Steril. 2016;106:1634-47.

Hendriks DJ, Klinkert ER, Bancsi LFJMM, Looman CWN, Habbema
JDEF te Velde ER, et al. Use of stimulated serum estradiol measurements
for the prediction of hyperresponse to ovarian stimulation in in vitro
fertilization (IVF). J Assist Reprod Genet. 2004;21:65-72.

Lee T-H, Liu C-H, Huang C-C, Wu Y-L, Shih Y-T, Ho H-N, et al. Serum
anti-Miillerian hormone and estradiol levels as predictors of ovarian
hyperstimulation syndrome in assisted reproduction technology
cycles. Hum Reprod. 2008;23:160-7.

113



Turk J Obstet Gynecol 2026;23(1):101-114 Aydin et al. The letrozole use in reproductive

144. Yanagihara Y, Tanaka A, Nagayoshi M, Tanaka I, Shinohara R, 146. Tulandi T, Martin J, Al-Fadhli R, Kabli N, Forman R, Hitkari ], et

Fukushima E et al. A modified GnRH antagonist method in al. Congenital malformations among 911 newborns conceived after
combination with letrozole, cabergoline, and GnRH antagonist for infertility treatment with letrozole or clomiphene citrate. Fertil Steril.
PCOS: safe and effective ovarian stimulation to treat PCOS and 2006;85:1761-5.

prevent OHSS. Reprod Med Biol. 2022;21:e12429. 147. Elizur SE, Tulandi T. Drugs in infertility and fetal safety. Fertil Steril.

145. Biljan MM, Hemmings R, Brassard N. The outcome of 150 babies 2008;89:1595-602.
following the treatment with letrozole or letrozole and gonadotropins.
Fertil Steril. 2005;84(Suppl 1):595.

114



