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ABSTRACT 
 

Background: Letrozole is a highly steroidal and selective oral aromatase inhibitor (AI). Serval 
studies shows that Co-treatment with letrozole significantly reduced gonadotropin consumption and 
the incidence of Ovarian Hyperstimulation Syndrome  in normal/high responders, with pregnancy 
outcomes comparable to or better than the other groups. In this article we will be looking at role of 
letrozole in treatment of infertility 
Methodology: A simple systematic review was carried out, searching databases PubMed, Google 
Scholar, and EBSCO. The authors extracted qualitative data, and then the author's names, year, 
study type, methodology, and the result were reported.  
Results and Conclusion: Letrozole has effectiveness which is near the usage of the Human 
Menopausal Gonadotrophin in the numbers of pregnancies per cycle but have much less cost 
which indicates cost effectiveness of the drug. Furthermore, studies show that administration of the 
drug is effective in inducing pregnancy, with higher dose more than 5mg and 7.5mg more effective. 

Systematic Review 
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ABBREVIATIONS 
 
AI : aromatase inhibitor;  
WHO : World Health Organization;  
FSH : Follicle Stimulating Hormone;  
HPO : hypothalamic-pituitary-gonad;  
CC : clomiphene citrate;  
IUI : Intercourse or intrauterine insemination;  
COS : controlled ovarian stimulation;  
Ohss : Ovarian Hyperstimulation Syndrome;    
ART : assisted reproductive technology;  
AMH : Anti-Mullerian Hormone;  
HRT : hormone-replacement therapy.  

 
1. INTRODUCTION 
 
Infertility is a medical condition that can cause 
psychological, physical, mental, spiritual, and 
medical detriments to the patient. The World 
Health Organization (WHO) reported that 37% of 
infertile couples were regarded for female 
infertility as the cause [1]. 
 
Letrozole, an aromatase inhibitor that blocks 
estrogen synthesis by inhibiting the final step of 
the estrogen biosynthetic pathway, has been 
used in the applications of a wide range of 
infertility settings. It has been more than 20 years 
since the initial clinical trial of letrozole for 
ovulation induction. Letrozole is also used for 
fertility preservation in women with estrogen-
sensitive cancers. Also, studies showed the 
effectiveness of letrozole in endometrium 
preparation for frozen-thawed embryo transfer 
(FET) [2-4]. 
 
Letrozole is a highly steroidal and selective oral 
aromatase inhibitor (AI) that can be reversed in 
the route of oestrogen manufacture by binding 
the rate limiting enzyme P450 to prevent 
testosterone transformation into estradiol and 
androstenedione into estrone [5]. Down-
regulated oestrogen increases Follicle 
Stimulating Hormone (FSH) release as feedback 
to encourage ovulation. Now, in anovulatory 
infertile patients and for ovulatory women, 
letrozole is often used to induce ovulation. In 
addition, letrozole is an intrauterine [6] and IVF 
(IVF)/intracytoplasmic injection sperm 
supplement. 
 
The molecular structure of Letrozole is 4,40 to 
benzone nitric methylene [(1H-1,2,4-triazole-1-yl) 
[7]. It has been shown to be a very powerful 

aromatase inhibitor in in vitro, in vivo animals and 
humans [7]. Letrozole kinetics were 
characterised by a quick and complete 
absorption (t max=1h). A very slow elimination, 
and a plasma halflive (2.5 mg once daily) is 41, 
~48 hours after oral treatment. Plasma half-lives 
are 41,08 mg once daily [8]. Intake of food did 
not affect the degree of letrozole absorption [8]. 
Metabolism into an inactive metabolite of carbinol 
through CYP450 isoenzymes [2]. 
 
Letrozole suppresses aromatase activity by over 
95% and endogenous oestrogen production by 
97-99% [9]. Letrozole's mechanism of action for 
OI is unknown. It has been suggested, however, 
that it may function through both central and 
peripheral pathways [10]. Letrozole decreases 
oestrogen levels considerably in the brain, 
preventing negative feedback on the 
hypothalamic-pituitary-gonad (HPO) axis [11]. 
The brief buildup of intraovarian androgens may 
boost follicular sensitivity by amplifying of FSH 
receptor gene expression [11] when the 
conversion of androgen substrates to oestrogen 
is blocked.  
 
Letrozole can be administered alone or 
combined with exogenous FSH to treat OI, 
however the best dose and regimen are still 
unknown [12]. The use of letrozole for OI is 
similar to that of clomiphene citrate (CC). 
Letrozole is typically administered in doses of 2.5 
to 7.5 mg per day for a 5-day regimen, which 
corresponds to the availability of a 60.8 mm 
follicle. Increased androgen levels at this stage 
encourage granulosa cell mitosis and induction 
of FSH receptors [13]. The 6mm follicle is 
endowed with a high amount of androgen 
receptors. 
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Letrozole is also often given to help ovulatory 
patients boost their chances of becoming 
pregnant. Mild male factor, endometriosis, pelvic 
factor, and advanced maternal age are common 
diagnoses [14,15]. Despite letrozole's benefit in 
PCOS patients, infertile women with moderate 
oligoasthenospermia, early-stage endometriosis, 
and unexplained infertility who underwent time 
intercourse or intrauterine insemination (IUI) had 
equivalent success with letrozole and CC [16]. In 
women with infertility and PCOS, an RCT 
published in 2019 found that the combination of 
letrozole and CC was associated with a greater 
ovulation rate than letrozole alone [17]. However, 
further research is required in this check. 
 
Despite extensive screening of both male and 
female partners, the aetiology of unexplained 
infertility may remain unknown [18]. It is found in 
ten percent to thirty percent of couples seeking 
infertility therapy [19]. In 2019, a systematic 
review and meta-analysis found no difference 
between letrozole and CC for unexplained 
infertility in terms of clinical pregnancy, live birth, 
spontaneous miscarriage, or twin gestation [20]. 
In 2020, a multicenterrandomised controlled 
experiment found that gonadotropin, clomiphene, 
and letrozole resulted in the same pregnancy 
outcomes [21]. However, according to a research 
by Usama M Fouda et al, the extended letrozole 
regimen had a much higher pregnancies rate. 
 
Letrozole would accomplish mono-follicular 
development in the majority of cycles, reducing 
multiple gestation pregnancy and OHSS, and 
with a pregnancy success rate comparable to 
gonadotropins or CC, it might become the first 
line of treatment for unexplained infertility [18]. 
 
Letrozole medication in the early follicular phase 
during controlled ovarian stimulation (COS) 
enhanced testosterone and androstenedione 
levels in follicular fluid, which improved follicular 
sensitivity to FSH stimulation. Some preliminary 
data showed that letrozole could increase 
ovarian responsiveness to FSH and reduce the 
number of gonadotropin doses while enhancing 
pregnancy outcomes in poor responders [22]. 
 
Co-treatment with letrozole significantly reduced 
gonadotropin consumption and the incidence of 
OHSS in normal/high responders, with 
pregnancy outcomes comparable to or better 
than the other groups [23]. Adjunctive use of 
letrozole, especially in ICSI cycles, may be an 
effective low-cost IVF treatment option. In 
addition, co-treatment with letrozole has been 

shown to improve pregnancy outcomes by 
reverting the expression of v3 integrin in the 
endometrium [24]. In IVM cycles, letrozole 
priming did not outperform low-dose FSH priming 
in terms of pregnancy rate [25], but there are few 
researches on this topic [26]. 
 

2. METHODOLOGY 
 
A simple systematic review was carried out, 
searching databases PubMed, Google Scholar, 
and EBSCO using the following terms in different 
combinations: Letrozole, Femara, infertilityalong 
with other keywords. We included all full texts 
[randomized controlled trials, observational, 
review articles and experimental studies in 
making up of this study. The authors extracted 
qualitative data, and then the author's names, 
year, study type, methodology, and the result 
were reported (Table 1). Inclusion criteria 
included all relevant studies with similar 
objectives as our study. Time and language 
restrictions were made to 20 years and English 
language due to lack of translation sources. 
Exclusion criteria included all studies irrelevant to 
our topic and papers published 20 years ago or 
more. 
 

2.1 Statistical Analysis 
 
No software has been utilized to analyze the 
data. The data was extracted based on specific 
form that contains (Author’s name, publication 
year, country, methodology and results). These 
data were reviewed by the group members to 
determine the initial findings, and the modalities 
of performing the surgical procedure.  Double 
revision of each member’s outcomes was applied 
to ensure the validity and minimize the mistakes. 
 

3. RESULTS 
 
The search of the mentioned databases returned 
a total of 367 studies that were included for title 
screening. 368 of them were included for 
abstract screening, which led to the exclusion of 
266articles. The remaining 102 publications full-
texts were reviewed. The full-text revision led to 
the exclusion of 25 studies, and 9 were enrolled 
for final data extraction (Table 1). 
 

Baysoy A, Serdaroglu H, et al. discovered 
thatLetrozole has effectiveness of almost the 
same as the HMG (18.4 versus 15.7%). in the 
numbers of pregnancies per cycle but have much 
less cost [27]. 
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Steiner N, Shrem G, et al.observed Effect of 
GnRH agonist and letrozole treatment in women 
with recurrent implantation failure.Age, antral 
follicle count, baseline FSH levels, infertility 
length, previous pregnancies, and full-term births 
were all comparable. Compared to women who 
got GnRH agonist only or women who did not 
receive pretreatment, clinical pregnancy rates 
were greater in women who received GnRH 
agonist with letrozole (63 percent, 42 percent, 
and 40 percent, respectively;). When compared 
to the other groups, women who took GnRH 
agonist plus letrozole had more live births (56 
percent, 36 percent, and 34 percent ;). There 
were no differences in pregnancy outcomes 
between patients who did not get pretreatment 

and those who just received a GnRH 
agonist.Treatment with a GnRH agonist and 
letrozole in RIF patients may enhance live birth 
rates in following cycles [28]. 
 
Legro RS, Brzyski RG, Diamond MP, et al. 
found thatWithout significant differences in total 
congenital abnormalities, Letrozole had a greater 
cumulative ovulation rate than clomiphene (834 
of 1352 treatment cycles [61.7 percent] vs. 688 
of 1425 treatment cycles [48.3 percent]). 
Clomiphene was linked to a higher rate of hot 
flushes, while letrozole was linked to a higher 
rate of weariness and dizziness. Other adverse 
events occurred at similar rates in both treatment 
groups [29]. 
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Fig. 1. Studies Included 
Table 1. Review of search methods used in systematic reviews 

 

Author, year, 
country  

Study type Method  Outcomes  

Baysoy A, 
Serdaroglu H, 
et al. 
 [26] 

Pilot study Eighty women aged 20 to 35 years 
old with unexplained infertility for at 
least two years were randomly 
assigned to the letrozole or HMG 
groups using a computer-generated 
randomization list.  

Letrozole has 
effectiveness of almost 
the same as the HMG in 
the numbers of 
pregnancies per cycle but 
have much less cost 

Legro RS, 
Brzyski RG, 
Diamond 
MP,et al.  
 [28] 

double-blind, 
multicenter 
trial 

750 women were randomly assigned 
to receive letrozole or clomiphene in 
a 1:1 ratio for up to five treatment 
cycles, including visits to determine 
ovulation and pregnancy, followed 
by pregnancy tracking. 

significant differences in 
overall congenital 
anomalies. 

Steiner N, 
Shrem Get, 
al.  
 [27] 

Retrospective 
cohort study. 

A total of 523 infertile women had a 
third frozen blastocyst transfer after 
two failed blastocyst transfers. 
Women with endometriosis were not 
allowed to participate. 

Compared to women who 
got GnRH agonist only or 
women who did not 
receive pretreatment, 
clinical pregnancy rates 
were greater in women 
who received GnRH 
agonist with letrozole (63 
percent , 42 percent , and 
40 percent , 
respectively)treatment 
with a GnRH agonist plus 
letrozole may improve live 
birth rates in subsequent 
cycles.. 

Kar S. [30] Review 
Article 

Poor responders were studied in five 
randomized trials with a total of 265 
patients. They were given either 
letrozole plus gonadotropins or 
gonadotropins alone in an 
antagonist or agonist strategy. 

Letrozole is at least as 
successful as CC for 
ovulation, and its live birth 
rates are comparable. In 
addition, it has certain 
advantages over CC. 
Letrozole has been found 
in numerous studies to be 
equally successful as 
gonadotropins, with the 
added benefit of being 
less expensive and 
having a lower multiple 
pregnancy rate. 

Noriega-
Portella L, 
Noriega-
Hoces L et al.  
 [29] 

Retrospective 
study. 

Recombinant FSH alone 
administered from day 3 or 
combined with letrozole, 2.5 or 5.0 
mg/day, on days 3 to 7, and 
gonadotropins starting on day 7 of 
the menstrual cycle. Ovulation was 
triggered with 10,000 IU of human 
chorionic gonadotropin (hCG), and 
IUI performed 30 to 40 hours later. 

Women treated with FSH 
and 5.0 mg/day of 
letrozole required a lower 
dose of FSH than the 
group cotreated with 2.5 
mg/day of letrozole or 
with FSH alone 

Pritts EA, 
Yuen AK, et 

retrospective 
cohort 

900 treatment cycles using letrozole 
in doses as high as 12.5 mg per day. 

Patients benefit from 
higher doses of the 
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Author, year, 
country  

Study type Method  Outcomes  

al. 
 [31] 

analysis medicine because they 
experience increased 
follicular expansion and a 
higher number of 
anticipated ovulations. 
Increasing doses, on the 
other hand, has no 
negative impact on 
endometrial thickness. 
Women who may not 
respond well to lower 
dosages of letrozole may 
benefit from high-dose 
letrozole. 

Pritts EA, 
Yuen AK, 
Sharma S, 
Genisot R, 
Olive DL 
2011 Nov 

900 
treatment 
cycles using 

insert these things in the tabular 
form. Table 1 
Pritts EA, Yuen AK et al.observed 
that; 900 treatment cycles using 
letrozole in doses as high as 
12.5 mg per day. Patients benefit 
from higher doses of the medicine 
because they experience increased 
follicular expansion and a higher 
number of anticipated ovulations. 
Increasing doses, on the other hand, 
has no negative impact on 
endometrial thickness. Women who 
may not respond well to lower 

dosages of letrozole may 
benefit from high-dose 
letrozole 
 

 
Noriega-Portella L, Noriega-Hoces L, et al. 
reported that; Women who received FSH and 
5.0 mg/day of letrozole required a lower dose of 
FSH than those who received FSH alone or 2.5 
mg/day of letrozole. The endometrial thickness 
was statistically substantially lower in both 
letrozolecotreatment groups than in the FSH 
control group over the majority of the follicular 
phase. The endometrial thickness of all the 
groups was comparable on the day of hCG 
treatment. Recombinant FSH alone or in 
combination with letrozole had the same 
pregnancy rates [30]. 
 
Kar S.et al.reported that; Letrozole is at least as 
successful as CC for ovulation, and its live birth 
rates are comparable. In addition, it has certain 
advantages over CC. Letrozole has been found 
in numerous studies to be equally successful as 
gonadotropins, with the added benefit of being 
less expensive and having a lower multiple 
pregnancy rate. However, the medical evidence 
supporting aromatase inhibitors for OI is 
insufficient, with a small sample size and an 
ineffective design. [31]. 
 

Pritts EA, Yuen AK et al.observed that; 900 
treatment cycles using letrozole in doses as high 
as 12.5 mg per day. Patients benefit               
from higher doses of the medicine           
because they experience increased          
follicular expansion and a higher number of 
anticipated ovulations. Increasing doses, on the 
other hand, has no negative impact on 
endometrial thickness. Women who                 
may not respond well to lower dosages of 
letrozole may benefit from high-dose letrozole 
[32]. 

 
4. DISCUSSION 
 
Letrozole appears to have a dose-response 
effect, with larger doses resulting in more 
developed follicles and greater ovulation rates. In 
the first study of its kind, 5mg daily            
resulted in more ovulations than 2.5mg. A 
second study comparing 2.5 mg, 5 mg,           
and 7.5 mg indicated that as the dose     
increased, the number of mature follicles 
increased considerably (1.0, 1.4, and 3.4, resp.) 
[32]. 
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The idea that dosages of 2.5–7.5 mg lower 
estradiol levels by 88–98% has been used to 
justify not exceeding these amounts. These 
findings, which come from postmenopausal 
breast cancer patients, may not be applicable to 
reproductive-age women, particularly those with 
high oestrogen levels due to persistent 
anovulation and a high BMI. Furthermore, at a 
daily dose of 2.5 mg, maximum suppression 
takes 2–4 days to develop. For as long as two 
months, steady-state plasma levels do not occur 
[32]. 
 

4.1 Letrozole in the Prevention and 
Treatment of Ovarian 
Hyperstimulation Syndrome 

 
OHSS is a potentially fatal consequence of 
ovarian stimulation during assisted reproductive 
technology procedures (ART). Letrozole reduces 
VEGF levels while increasing PEDF levels in the 
rat OHSS model, which should contribute to a 
reduction in the incidence of OHSS [33]. 

 
Co-administration with letrozole reduces the risk 
of OHSS in PCOS patients with exceptionally 
high Anti-Mullerian Hormone (AMH) levels, 
according to a prospective randomised controlled 
pilot research [34]. However, a research by 
Wang et al. found that while letrozole reduced 
serum E2 levels in patients undergoing the 
freeze-all embryo technique during the luteal 
phase, it had no effect on the rate of severe 
OHSS when compared to the control group [35]. 
Despite the fact that E2 levels are positively 
connected with the prevalence of OHSS, the 
authors contend that it is still unclear whether E2 
is the source or the effect of OHSS. As a result, 
exogenous AI therapy is a viable option. 

4.2 Letrozole in Preparation of 
Endometrium for Fet 

 
The key to FET's effectiveness is improving the 
endometrium's receptivity and synchronising 
endometrial and embryo development. Although 
Letrozole has been found to be superior than 
natural or hormone-replacement therapy (HRT) 
in terms of clinical pregnancy, live birth [35], and 
miscarriage [36] in some investigations. There is 
no consistent benefit of any endometrial 
preparation, according to high-quality studies 
[37]. Furthermore, in 2020, a major meta-
analysis study with a total of 31 RCTs (5426 
women) failed to reveal a conclusive best 
endometrial preparation approach [38]. 
Letrozole, on the other hand, is inexpensive, 
patient-friendly, and produces at least         
similar pregnancy rates when compared to other 
drugs. 

 

4.3 Letrozole in the Treatment of 
Endometriosis-Associated Infertility 

 
Letrozole is an appealing therapy for 
endometriosis because AIs decrease the locally 
generated E2 by endometriotic deposits [39]. 
Few studies have looked into the use of AIs, 
particularly letrozole, to treat endometriosis-
related infertility. In a prospective RCT, letrozole 
2.5 mg/day for two months had no effect on the 
pregnancy rate or disease recurrence rate in 
laparoscopic and histological diagnosis of 
endometriosis compared to triptorelin and control 
[40]. Another RCT found no difference in 
pregnancy rates each cycle and cumulative 
pregnancy rates between superovulation with 
letrozole + IUI versus CC + IUI in stage I-II 
endometriosis. 

 

 
 

Fig . 1. 
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In conclusion, there is limited evidence for 
utilisingletrozole in endometriosis-related 
infertility patients. Letrozole's efficacy is likely to 
differ depending on the stage of endometriosis. 
More trials are needed to offer evidence to help 
us manage endometriosis-related infertility with 
letrozole in the clinic. 

 

4.4 Letrozole for Fertility Preservation 
 
With advancements in cancer early detection 
technology, improved projected survival times, 
and the postponement of reproductive age, 
fertility preservation for young gynaecological 
cancer patients has become a pressing necessity 
[41]. Oocyte and embryo cryopreservation have 
become common methods for fertility 
preservation in recent decades [42]. The 
conventional COS regimen, on the other hand, 
can cause plasma levels of estradiol and E2 to 
spike up to 10 times faster than the natural cycle, 
thereby triggering the return of hormone-
sensitive malignancies. Letrozole combined with 
FSH in COS (LE-FSH-COS) significantly reduced 
plasma E2 peak concensus compared to the 
normal COS regimen. 

 
Letrozole has been shown to be effective in IVF 
cycles in breast cancer patients receiving fertility 
preservation treatment in a growing number of 
trials [43]. The efficiency and safety of the LE-
FSH-COS regimen in terms of clinical pregnancy 
outcomes were further verified in a study by 
Oktay K et al. on fertility preservation in breast 
cancer patients [44]. The FET cycle had a 45 
percent live birth rate in this study, and there was 
no statistical difference between the average live 
birth rate (38.2%) of IVF-ET for infertile women of 
the same age in the United States (P =0.2). 
There were no prenatal or neonatal 
malformations reported [44]. Progesterone 
levels, on the other hand, were quite high [44]. 

 
Several trials have also demonstrated the benefit 
of letrozole in patients with other hormone-
sensitive cancer types. In a mouse model, 
Kawahara et al. demonstrated that letrozole 
given during ovarian stimulation inhibited the 
progression of uterine endometrial cancer [45]. 
Six obese endometrial cancer patients who 
wanted to keep their fertility were enrolled in a 
pilot study. They were given a GnRH agonist and 
letrozole treatment regimen, and after a median 
follow-up of 4.0 years (range, 1.3-7.0 years), 
none of the patients had recurrences, and the 
pregnancy rate and live birth rate were 50.0 
percent and 75.0 percent, respectively [46]. In 

four women with endometrial cancer, the LE-
FSH-COS regimen was employed. 

 
Because the effect of COS on ovarian cancers 
has yet to be confirmed, clinical research of LE-
FSH-COS in patients with borderline or invasive 
ovarian tumours is inadequate. Because 
letrozole can reduce the likelihood of recurrence 
in individuals with borderline ovarian cancers by 
inhibiting oestrogen levels during the COS 
process, it may be useful in minimising the 
chance of tumour recurrence [47]. Clinical study, 
however, is needed to confirm this notion. 

 

4.5 Safety 
 
At first, there was worry that letrozole for OI 
could cause teratogenic consequences in 
newborns [14]. However, following high-quality 
studies found that the rate of total chromosomal 
abnormalities, congenital malformations, or 
unfavourable pregnancy and neonatal outcomes 
in the letrozole group was not higher than in the 
CC group [48] or the general population [49]. 
After five years of letrozole medication, 
postmenopausal women with breast cancer 
experienced more low-grade hot flashes, 
arthritis, arthralgia, and myalgia than the 
placebo. The length of OI with letrozole is 
substantially less than that of breast cancer 
treatment, according to the study. 

 
Letrozole may well be teratogenically safer 
because its half-life virtually assures elimination 
from the body before implantation. But before 
letrozole or CC administration, pregnancy should 
always be ruled out [49]. Further studies are 
needed to determine optimal dosing and long-
term safety for women treated with the drug. In 
addition, the long-term health effects of letrozole 
on children need further investigation as well. 
 

5. CONCLUSION 
 
Letrozole has effectiveness in inducing 
pregnancy, with higher dose more than 5mg and 
7.5mg more effective. Letrozole's application as 
a novel type of OI medicine is not confined to the 
clinical treatment of OI for timed intercourse, but 
also encompasses many elements of infertility 
treatment. Furthermore, letrozole is more readily 
available, has less negative side effects, and is 
less expensive than injectable gonadotropins. 
High-quality clinical and fundamental 
investigations have demonstrated its superiority 
for OI in WHO group II anovulation patients. 
Letrozole's actual mechanism of OI is unknown, 

https://www.frontiersin.org/articles/10.3389/fendo.2021.676133/full#B90
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clinical applications are still in the early stages of 
development, and researchers have yet to agree 
on a uniform strategy. Large clinical samples 
from RCTs and mechanism studies are 
recommended. 
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