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Abstract 
Letrozole is being considered as potential prophylactic agent for breast cancer after 

discontinuation of 5-year tamoxifen therapy for steroid HR-positive breast cancer in 
postmenopausal women with breast cancer letrozole effect along with RT in aromatase 
expressing breast tumour cell showed efficacy as oral administration along with favourable 
toxicities when taken orally. Letrozole improves disease free survival in metastatic breast cancer 
Therapy with zoledonic acid is required as long-term use of aromatase inhibitior results in bone loss 
Letrozole is potent competitive aromatase inhibitor, a nonsteroidal Benzhydroltriazole derivative, 
highly selective. Women who had taken tamoxifen for 5 years after discontinuation have taken 
letrozole and chances of recurrence were less depending upon tumour characteristics. Therapy with 

letrozole lasts usually 3-4 months and has been extended up to 12 months. Aromatase inhibitors 
are now a days used worldwide as adjuvant therapy, particularly letrozole significantly improves 
disease free survival and time to distant recurrence In contrast to tamoxifen, letrozole cause 
decrease in circulating estrogen levels. Letrozole is better considered for disease free survival in 
postmenopausal women for preventing metastatic breast cancer in contrast to tamoxifen. Letrozole 
for its ovulatory effect is proved to be better with many respects as compared to clomiphene citrate. 
Though with some respects and in some research patterns clomiphene citrate came out to be a better 

ovulation stimulator but still letrozole has fewer side effects as compared to clomiphene citrate and 
more thickening of endometrial layer which is certainly a supportive factor for clinical pregnancy. 
Furthermore letrozole when used with combination of FSH and GnRH for ovulation stimulation, 
it decreases the dose required for fertility when either of both (FSH, GnRH) used alone. In women 
undergoing IUI and IVF it also plays a supportive role by improving the endocrine environment of the 
women. 
Key words: postmenopausal women, Letrozole, Aromatase inhibitors, controlled ovarian 

hyperstimulation, Clomiphene, Tamoxifen. 
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INTRODUCTION  

Aromatase inhibitors 

In common practice aromatase inhibitors 

(AIs) are used in adjuvant and palliative 

settings. These agents inhibit the enzyme 

aromatase, and cause interruption of 

estrogen synthesis which converts 

androgens into estrogens by a process 

called aromatization and ultimately 

suppression of tumour. Aromatase 

inhibitors (AIs) are commonly used in 

practice. Two being the nonsteroidal are 

letrozole and anastrazole, one being 

steroidal exemestane. Two main 

approaches are 

1. Irreversible steroidal inhibitors, 

such as exemetase (Aromasin) 

forms a permanent and 

deactivating bond with the 

aromatase enzyme. 

 

2. Nonsteroidal inhibitors, such as 

anastrozole (Arimidex) and letrozole 

(Femara), inhibit the synthesis of 

estrogen via reversible competition for 

the aromatase enzyme. 

 

Letrozole Vs tamoxifen: 

 

Different therapeutic benefits of letrozole 

by applying different strategies have been 

observed as a preventive agent for breast 

cancer for those women entering malignant 

stage1.  

(Harper-Wynne et al., 2002). Post 

tamoxifen therapy with leterozole 

depends upon the fact that National 

cancer institute has discontinued its use 

after five years of therapy2  

(Goss et al., 2003). However, high benefit 

to risk ratio came out with letrozole as 

compared to tamoxifen for 

postmenopausal ER+ breast cancer3 (B. I. 

G.-C. Group, 2005). In some patients 

prior to surgery comparison was 

performed between letrozole and 

tamoxifen to check its efficacy4 

(Eiermann et al., 2001). Sensitization of 

RT in postmenopausal women with breast 

cancer post surgery was one of the notable 

features of letrozole. Aromatase inhibitor 

particularly letrozole has been found to 

be superior to (TAM) tamoxifen as first 

line treatment for metastatic breast 

cancer in post-menopausal women5 (Azria 

et al., 2004). Esterogen triggers the cell 

division of breast cancer cells so they are 

the main mitogens for breast cells with 

tumour6 (Goss et al., 2005). Tamoxifen 

being anti estrogen has been taken as there 

is a competition with E2 for the ER in the 

nucleus of cell with carcinoma7 (B.-C. 

Group, 2009). Adrenal cortex is the 

primary source of estrogen in post-

menopausal women or castrated women8 

(Ingle et al., 1999). Now a days, three 

clinically active generation of aromatase 

inhibitors are available; two being 

reversible nonsteroidal inhibitors,  

letrozole and anastrozole; one is 

irreversible exemestane9 (Beom et al., 

2017). 

http://doi.org/10.46536/jpumhs/2022/12.03.366
https://en.wikipedia.org/wiki/Letrozole
https://en.wikipedia.org/wiki/Letrozole
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Side effects Associated: 

Letrozole is found to be efficacious 

and safe with HR-positive early breast 

cancer in postmenopausal women 

however long term intake is associated 

with bone loss and may increases the 

future risk for fracture or may lead to 

osteoprosis, arthritis, joint pain and 

osteonecrosis of jaw and also cause bone 

resorption so zoledronic acid is given 

intravenously which is a bisphosphonate. 

Other side effects associated are adrenal 

insufficency, hair loss, aggressive 

behaviour and kidney failure10 (Bundred et 

al., 2008). AIs are only suitable for those 

women whose ovaries has stopped 

producing oestrogen where they cause 

inhibition of oestrogen production in non-

ovarian tissues 11(Kemp et al., 2014). 

Epidemiology of breast cancer: 
 

Breast cancer is the leading cause of 

morbidity and mortality worldwide and its 

incidence is continuously increasing in 

women with age particularly above 50 

years of age,80% breast cancer cases are 

reported12 (Shaikh, Kumar, Raza, 

Mehboob, & Ishtiaq, 2012). Aromatase 

inhibitors have challenged the status of 

traditionally used tamoxifen along 

withadjuvant hormonal therapy13 

(Krainick-Strobel et al., 2008). In 

developed countrieslike Canada overall 

lifetime probability of developing breast 

cancer in present situation is about 11% 

and risk of death is somewhere 4.1% which 

is now being important to the healthcare 

providers that new treatment 

methodologies will provide care & safety 

along with cost-effective14 (Nuijten, 

McCormick, Waibel, & Parison, 2000). In 

women with HR-positive breast cancer 

adjuvant endocrine therapy lessens the 

risk of recurrence and death15 (Schiavon & 

Smith, 2014). 
 

Selectivity of letrozole: 
 

Letrozole being selective aromatase 

inhibitor used in postmenopausal women 

the efficacy of which has been proved 

through clinical trial 16 (Dieudonné, 

Lambrechts, Wildiers, & Neven, 2013). 

AIs, aromatase inhibitors acts by 

preventing the conversion of 

androstenedione to estradiol either by 

reversibly or irreversibly inhibiting the 

aromatase enzyme so provide better 

treatment option for postmenopausal 

women17 (Dent, Gaspo, Kissner, & 

Pritchard, 2011). All detectable cancer can 

be removed surgically in early stage in 

women but if remains undetected, 

develop into a clinically detectable 

recurrence which ultimately leads to death 
1 8(E. B. C. T. C. Group, 1998b). 

Endocrine therapy is the basis of post-

surgical treatment for women with 

hormone dependant positive breast cancer 

(E. B. C. T. C. Group, 1998a). The benefits 

with aromatase inhibitors were attained 

with possibly minor side effects 1 9(Fisher 

et al., 1989). It has been proven clinically 

that adjuvant treatment with tamoxifen for 

Letrozole anti-

tumor effect (in 

breast) 

Letrozole 

ovulation 

stimulatory effect 
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5 years 20(Pharoah, Abraham, & Caldas, 

2012) when further proceeded with 

letrozole reduces breast cancer 

recurrence. Several double blind trials 

were performed with placebo and 

letrozole which showed that letrozole 

markedly improves the survival period 
2 1(Jakesz et al., 2007). Patients who 

switch on to letrozole from 5 year 

treatment with tamoxifen experienced 

more bone fractures, arthralgia, low 

grade hypercholesterolemia22 (Colleoni et 

al., 2011) whereas with tamoxifen were 

thromboembolic, endometrial pathology, 

hot flashes etc6 (Goss et al., 2005). In 

women receiving letrozole incidences of 

contralateral breast cancer were found to be 

lower23 (Coates et al., 2007). 

Role of letrozole in fertility: 
Letrozole being the main focus of this 

review is analyzed with different aspects 

and procedures with sometimes same 

results and outcomes and sometimes 

with slight but no significant difference. 

Reviewing its ovulation stimulating 

aspect it is found that first line therapy 

of infertility remained clomiphene citrate. 

Its mechanism of action is by competitive 

inhibition of estrogen receptors for 

estradiol in the hypothalamus, so 

suppressing the negative feedback effect of 

it and ultimate increased release of FSH 

from pituitary gland. Now increased 

FSH is responsible for enhanced growth of 

follicles with increased chances of 

ovulation. 

Letrozole Vs clomiphene citrate: 
In unexplained infertility of couples, 

male factor infertility and other disorder 

where COH (controlled ovarian 

stimulation) is of value, CC is effective in 

producing multiple ovulations. But despite 

of its approved use In United states for 

more than 40 years, some considerable 

limitations are associated with Clomiphene 

due to its side effects like hot flushes and 

mood swings which are psychologically 

troublesome, also abnormal cervical 

secretions and impaired endometrial 

development being harmful to fertility. 

Furthermore, 25-15% of anovulatory 

women do not respond to this medication 

for appropriate follicular growth. After 

all these shortcomings of Clomiphene 

citrate a comparatively newer drug in field 

of fertility was introduced from class of 

aromatase inhibitors, which inhibits the 

synthesis of estradiol and has the ability to 

increase FSH release, one of such inhibitors 

letrozole being approved for breast cancer 

treatment in 1997 is our focus of this 

review. Firstly used for treatment of breast 

cancer, letrozole was later used in 2001 in 

field of fertility successfully in 

anovulatory women, so recently used for 

controlled ovarian hyperstimulation 

(COH) and ovulation dysfunction. Reason 

of its acceptance after clomiphene was 

half life of only 45 hours and side effects 

far milder and less frequent, beside all 

other limitations of it in different research 

patterns 24(Pritts, Yuen, Sharma, Genisot, 

& Olive, 2011). 

Letrozole with FSH in poor 

responders: 
For researchers and clinicians during an 

assisted reproduction major concern is 

comparatively poorer response to 

controlled ovarian stimulation. In women 

who are poor responders to ovarian 

stimulation, a high dose of FSH can 

induce mild ovarian stimulation being 

preferable. For this purpose researchers 

used CC alone or in combination with 

FSH and letrozole alone or in 

combination with FSH to induce mild 

ovarian stimulation protocol in poor 

responders25 (Eftekhar, Mohammadian, 

Davar, & Pourmasumi, 2014). 

Comparison of side effects: 
Even clomiphene is recently a first line 

therapy drug for infertility remedy in 

polycystic ovary syndrome (PCOS), but 

letrozole an aromatase inhibitor may result 

in relatively better pregnancy outcomes. It 

is proved that as a whole with no 

significant differences in congenital 

anomalies letrozole group had more live 

births than those of clomiphene group. 

When seen adverse effects of both drugs, 
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clomiphene was found with increased hot 

flushes while letrozole with higher 

incidences of dizziness and fatigue. Some 

other adverse effects were almost similar in 

both of the treatment groups26 (Legro et al., 

2014). 

High dose trial with letrozole in no 

response women: 
Now in another research women not 

responding to lower doses of letrozole, a 

high dose letrzole trial was done to see 

its effects. Although letrozole as an 

aromatase inhibitor showed good 

effectiveness in ovarian hyperstimulation 

as well in ovulation induction but in 

some women lower doses does not 

produce any considerable response, so 

there produced a need for higher doses in 

those women, who when given higher 

doses of letrozole, came out with 

increased follicular growth and an 

increased number of predicted ovulations, 

with a surprisingly good point of no 

detrimental effect on endometrial 

thickness24 (Pritts, Yuen, Sharma, Genisot, 

& Olive, 2011). 

Letrozole and GnRH combination 

in poor responders: 
Some women being the poor responders 

for controlled ovarian hyperstimulation 

were given many drugs through different 

strategies to improve their response but 

outcomes were not satisfactory. Those 

strategies were MF protocol (microdose 

gonadotrpin-releasing hormone (GnRH) 

agonist flare protocol), high dose of follicle 

stimulating hormone (FSH), combination 

of clomiphene citrate and human 

menopausal gonadotropin (hMG), stop 

GnRH-agonist protocol, addition of growth 

hormone, GnRH antagonists, and even a 

natural cycle but outcomes was near to 

negligible. Among all above combination 

MF protocol was widely used in poor 

responder women, while combination of 

letrozole and GnRH antagonists for 

induction of controlled ovarian 

hyperstimulation was expected to enhance 

pregnancy outcomes in assisted 

reproductive technology cycles 27(Davar, 

Oskouian, Ahmadi, & Firouzabadi, 2010). 

Birth defects observed with 

Letrozole: 
Some other researchers for safety reasons 

observed the birth defect influence of 

letrozole. For that they compared birth 

defect effects of both clomiphene citrate 

and letrozole. It was observed that instead 

clomiphene citrate was associated with 

unwanted effects in mothers which were 

intrauterine growth restriction, low 

pregnancy rates, multiple gestations, 

unfavorable cervical mucus, thinning of 

the endometrium. While letrozole showed 

higher pregnancy rates, avoiding some of 

the unwanted effects linked with 

clomiphene citrate, and was not 

associated with an increased risk of 

children born with birth defects28 (Gill, 

Moretti, & Koren, 2008). Although 

clomiphene and gonadotropin is 

considered standard therapy for subjects 

with unexplained infertility, but in one 

different observation letrozole inducing 

the ovarian stimulation was associated 

with reduced multiple gestations with 

maintenance of live birth rates29 (Diamond 

et al., 2015). Again after a different 

research letrozole came out with better 

pregnancy outcomes; even clomiphene is 

currently considered first-line therapy for 

infertility problem in women26 (Legro et 

al., 2014) 

Letrozole effect in women 

undergone IVF: 
Some researchers in subjects with IVF 

setting tried to see facilitative effect of 

letrozole and clomiphene as a comparative 

study for production of merely one or two 

embryos. In that study either of the drugs 

was used with gonadotropins30 (Rose, 

Laky, & Rose, 2015). Women with 

chronic anovulation were studied for 

increased induction of ovulation by 

central block of estrogen action. These 

anovulatory women were having sufficient 

levels of serum estrogen, FSH, prolactin 

(PRL), with or without clinical or 
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biochemical hyperandrogenism (WHO 

class II). Letrozole though does not 

interfere with the estrogen receptors like 

clomiphene but it stops the conversion of 

androgens to estrogen thus decreasing the 

estradiol level and reducing the negative 

feedback mechanism for estrogen thus 

ultimate increase in pituitary 

gonadotropin output, so ovarian function 

increases31 (Requena et al., 2008). 
 

Letrozole effect when initiated on 

different days following 

menstruation: 
 

In women who failed to respond 

clomiphene citrate were studied with 

letrozole doses with initiation on different 

days. Their ultrasonographic and hormonal 

characteristics were compared.32 

(Ghomian, Khosravi, & Mousavifar, 2015). 
 

Letrozole in breast cancer women 

and women undergone IUI: 
 

In women with intrauterine insemination 

program (IUI) who were recently 

undergone surgery for minimal to mild 

endometriosis pregnancy rates were 

evaluated with letrozole and clomiphene 

alone after inducing superovulation33 (Abu 

Hashim, El Rakhawy, & Abd Elaal, 

2012). In breast cancer treated women 

during their disease- free interval 

undergoing embryo or oocyte 

cryopreservation prior to adjuvant 

chemotherapy, effect of controlled 

ovarian stimulation was determined using 

combination of letrozole with standard 

fertility ovarian stimulation (COS) 
34(Azim, Costantini-Ferrando, & Oktay, 

2008). 

Effect of combination of letrozole 

and metformin: 
 

In women with clomiphene-resistant 

infertility with PCOS, efficacy of 

combined metformin-letrozole 

administration was compared to that of 

metformin-clomiphene 35(Sohrabvand, 

Ansari, & Bagheri, 2006). Now in normo-

ovulatory women when endocrinological 

profile was investigated with letrozole 

versus clomiphene citrate administration 

from day 3 to day 7 following 

menstruation which showed significantly 

lower expectancy of estradiol 

concentrations and follicles in letrozole 

group than that of clomiphene citrate 

group36 (Fatemi et al., 2003). Effect of 

addition of letrozole in decreasing the 

requirement for other accompanying 

drugs like gonadotrpins was determined 

for controlled ovarian hyperstimulation 

(COH) for IUI 3 7 (Casper, 2003). 

Level of estradiol with letrozole in 

breast cancer women: 
 

Effect of letrozole combination with that of 

gonadotropin treatment in breast cancer 

women was seen for standard IVF for not 

increasing estradiol level in breast cancer 

women and no delay in the initiation of 

chemotherapy 3 8 (Oktay et al., 2006). A 

comparative evaluation was done for 

congenital malformations among 

offsprings of women conceiving naturally 

or with clomiphene or letrozole therapy 

(Sharma et al., 2014). When letrozole was 

used in combination with FSH injections 

it reduced the dose of FSH alone 

needed to induce controlled ovarian 

hyperstimulation (COH) 39(Casper & 

Mitwally, 2011). 

CONCLUSION 
After all the aspects mentioned we may 

conclude that aromatase inhibitors 

particularly, Letrozole is most effective 

with minor side effects as compared to 

tamoxifen (initially used for 5 years) when 

used in postmenopausal women for 

metastatic breast cancer. While as an 

ovulation stimulant letrozole came out to 

be a more appropriate drug for 

monofollicular stimulation and 

improvement of endocrine environment 

with least harm to endometrium. 

CONSENT TO PARTICIPATE: written 

and verbal consent was taken from subjects 

and next of kin 
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