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Introduction: Letrozole is a third-generation selective aromatase inhibitor and an effective agent
for ovulation induction. Even though it was used in Clomiphene Citrate failure cases, Clomiphene
Citrate resistant women, for Intra-Uterine insemination, and also for mild stimulation for IVF/ICSI
cases it has not gained its importance as a first-line drug for ovulation induction. Objective: To
study the effectiveness of two different doses of Letrozole in ovulation induction and pregnancy rates
and to calculate the proportion of Letrozole resistant and failure cases. Materials and Methods:
One year Prospective, observational study was conducted on 120 study participants who were
divided into two groups and were given either 2.5 or 5 mg of Letrozole respectively. Results: It was
observed that 28 (46.67%) of 60 study participants in group I and 38 (63.33%) of 60 study
participants in group II had ovulated. Conclusion: It is observed that there was no significant
statistical difference in ovulation rates, Letrozole failure, and resistance rates in both groups. Though
the endometrial growth was comparable in both study groups, it was observed that there was better

follicular growth in study group II.
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Introduction

Infertility is generally defined as one year of
unprotected intercourse without conception [1].
Some prefer the term sub-fertility to describe
women or couples who are not sterile but exhibit
decreased reproductive efficiency. Approximately
85-90% of healthy young couples conceive within
one year, most of them within 6 months of marriage
[2,3]. Infertility in general affects approximately
about 10-15% of couples. The major causes of
infertility include ovulatory dysfunction (20-40%),
tubal and peritoneal pathology (30-40%), and male
factors (30-40%). Uterine pathology is relatively
uncommon and the remainder is largely
unexplained. To some extent, the prevalence of
each cause of infertility varies with age. Ovulatory
dysfunction is more common in younger than in
older couples, tubal and peritoneal factors have a
similar  prevalence, and male factors and
unexplained infertility are observed somewhat more
often in older couples [4,5]. The most common
cause among ovarian factors is anovulation, and
PCOS stands first in them.

Letrozole is a third-generation selective aromatase
inhibitor that inhibits the production of Estrogen
from Androstenedione and Testosterone substrates
[6]. It was approved for use in 1997 for the
treatment of postmenopausal breast cancer and by
2001 it has proven its role as an effective agent for
ovulation induction [7]. Initially, Letrozole was used
in patients with Clomiphene Citrate failure,
Clomiphene Citrate resistance, patients who were
going for intrauterine insemination, and also for
mild stimulation for IVF/ICSI cases [8]. But
Letrozole has not gained its importance as a first-
line drug in the field of ovulation induction. Up till
now, there has been a limited number of studies on
the efficacy of different doses Letrozole used for
ovulation induction. The aim of the present study
was to evaluate the effectiveness of two different
doses namely 2.5mg and 5mg doses of Letrozole in
anovulatory patients.

Materials and Methods

A prospective, observational study was conducted
on 120 study participants who were divided into two
groups Group I (2.5mg) and Group II (5mg) and
was given 2.5 mg or 5 mg of Letrozole respectively.
The study participants selected for the given study
were distributed into two groups of 60 each. Serial
assessment by ultrasound examination was per-

Formed to note the response to the two doses of
Letrozole on days 10, 12, and 14 of the menstrual
cycle and the following parameters were measured
and recorded - number of follicles, size of follicles,
and endometrial thickness. All the patients who had
a follicle size of 218mm were administered a single
dose of 5000IU Beta HCG and monitored for
ovulation by ultrasound examination. Those patients
who did not conceive were given four cycles of
ovulation induction using Letrozole. Any incidence of
Multiple Pregnancy or OHSS was noted and
recorded. Based on the results obtained, the
proportion of cases which were Letrozole resistant
cases i.e. patients who did not ovulate in spite of
Letrozole treatment, and the Letrozole failure cases
i.e. patients who ovulated but failed to conceive
after Letrozole treatment were analyzed. The
ovulation rate pregnancy rates in the study
population were calculated for the two doses of
Letrozole.

Inclusion Criteria
01. Patients between 20 to 40 years of age

02. Patients with bilateral patent fallopian tubes and
normal HSG

03. Patients with partners having a normal semen
analysis

Exclusion Criteria
01. Married life < 6 months

02. Unprotected intercourse for < 6 months
03. Male infertility cases

04. Patients with any abnormalities detected in
baseline scans

Statistical Analysis was done using the following
statistical methods - Difference in ovulation and
pregnancy rates analyzed as the difference in
percentages, Statistical significance of such
differences was assessed by chi-square test,
Proportion of Letrozole failure and Letrozole
resistant cases were commented upon, Level of
significance is expressed as ‘P’ value < 0.05 taken
as significant.

Results

Following the statistical analysis, the results are
tabulated as follows: The majority of the study
participants were in the age group 18-25 yrs Group
I (2.5mg) 63.33% and Group II (5mg) 58.33%
respectively. Among the women who participated in
the study most of them had normal BMI with
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61.66% in the 2.5 mg study group and 45% in the
5 mg study group. The marital life of most of the
patients who had participated in the study was less
than 5 years with 60% in the 2.5 mg study group
and 58.33% in the 5 mg study group. Primary
infertility was the major cause of infertility in the
study participants with 75% in the 2.5 mg study
group and 66.66% in the 5 mg study group. On the
whole, the study population had normal hormonal
assay with high TSH observed in 35% and 21.67%
of 2.5mg and 5mg. study groups respectively and
high Prolactin levels were seen in 16.67% and
6.67% of patients in 2.5mg and 5mg study groups
respectively.

On day 10 of the cycle majority of the patients in
the 5mg group had more than 2 follicles 65% vs
58.33% of 2.5mg study group who had more than 2
follicles (p>0.05). On day 10 of the cycle, the
majority of the patients in the 5mg group had
follicles of size 214mm. 56.67% vs. 51.67% of the
2.5mg study group who had a follicle of size
214mm (p>0.05). On day 10 of the cycle, the
majority of patients in the 5mg group had the
endometrial thickness of =7mm. 48.33% vs.
31.67% of 2.5mg study group who had the
endometrial thickness of 27mm (p>0.05).

On day 12 of the cycle, the majority of the patients
in the 5mg. group had more than 2 follicles 71.67%
vs. 61.67% of the 2.5mg study group who had
more than 2 follicles (p>0.05). On day 12 of the
cycle, the majority of the patients in the 5mg group
had follicles of size 216mm. 63.33% vs. 53.33% of
2.5mg study group who had a follicle of size
>216mm (p>0.05). On day 12 of the cycle, the
majority of patients in the 5mg group had the
endometrial thickness of =8mm. 58.33% vs.
41.67% of 2.5mg study group who had the
endometrial thickness of 28mm (p>0.05).

On day 14 of the cycle, the majority of the patients
in the 5mg group had more than 2 follicles 75% vs.
66.67% of the 2.5mg study group who had more
than 2 follicles (p>0.05). On day 14 of the cycle,
the majority of the patients in the 5mg group had
follicles of size 218mm. 73.33% vs. 55% of 2.5mg
study group who had a follicle of size =18mm
(p<0.05). On day 14 of the cycle, the majority of
patients in the 5mg group had an endometrial
thickness of210mm. 66.67% vs. 53.33% of 2.5mg
study group who had the endometrial thickness of
=>10mm (p>0.05).

Ovulation Rates

Table-1: Ovulation Rate in Group I and II.

Ovulation Cycle 2.5 mg Study Group 5 mg Study Group

Positive Negative Positive Negative
Cycle 1 10 (16.66%) |50 (83.33%) |13 (21.67%) [47 (78.33%)
Cycle 2 11 (19.64%) |45 (80.36%) |16 (28.01%) [41 (71.99%)
Cycle 3 13 (24.07%) |41 (75.93%) |21 (39.62%) (32 (60.38%)
Cycle 4 15 (29.41%) |36 (70.59%) |22 (47.82%) (24 (52.18%)
Overall 28 (46.67%) (32 (53.33%) (38 (63.33%) |22 (36.67%)

mPositive

mNegative
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Fig-1: Overall Ovulation Rate in Group I and II.

Among the study participants who were given 2.5
mg of Letrozole 10 (16.66%) out of 60 study
participants had ovulation in cycle 1, 11 (19.64%)
in 56 study participants ovulated in cycle 2, 13
(24.07%) out of 54 study participants ovulated in
cycle 3 and 15 (29.41%) out of 51 study
participants had ovulated in cycle 4. Overall28
(46.67%) in 60 study participants had ovulated in
the 2.5 mg. study group.

Among the study participants who were given 5 mg.
of Letrozole 13 (21.67%) out of 60 study
participants had ovulation in cycle 1, 16 (28.07%)
in 57 study participants ovulated in cycle 2, 21
(39.62%) out of 53 study participants ovulated in
cycle 3 and 22 (47.82%) out of 46 study
participants had ovulated in cycle 4.

Overall 38 (63.33%) in 60 study participants had
ovulated in 5 mg. study group. Using the Chi-square
test to test the statistical significance of the
difference p-value was obtained as 0.07. Since the
p-value is >0.05 the null hypothesis is accepted and
there is no statistically significant difference
between the ovulation rates of the two groups.

Pregnancy Rate

Table-2: Pregnancy Rate Group I and II

Pregnancy Cycle 2.5 mg Study Group 5 mg Study Group

Positive Negative Positive Negative
Cycle 1 4 (40%) 6 (60%) 3(23.07%) (10 (76.93%)
Cycle 2 3(27.27%) (8 (72.73%) |5 (29.41%) |12 (70.59%)
Cycle 3 3 (23.07%) |10 (76.93%) |6 (30%) 14 (70%)
Cycle 4 2 (13.33%) [13 (86.67%) [8 (36.36%) |14 (63.64%)
Overall 12 (20%) |48 (80%) 22 (36.67%) (38 (63.33%)
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Fig-2: Overall Pregnancy Rate Group I and II.

Among the study participants who were given 2.5
mg. of Letrozole and had ovulated, 4 (40%) out of
10 ovulated women had conceived in cycle 1, 3
(27.27%) out of 11 ovulated women had conceived
in cycle 2, 3 (23.07%) out of 13 ovulated patients
had conceived in cycle 3 and 2 (13.33%) out of 15
ovulated patients had conceived in cycle 4. Overall
12 (20%) out of the 60 study participants conceived
pregnancy in the study group who were given
2.5mg. of Letrozole.

Among the study participants who were given 5 mg.
of Letrozole and had ovulated, 3 (23.07%) out of 13
ovulated women had conceived in cycle 1, 5
(29.41%) out of 17 ovulated women had conceived
in cycle 2, 6 (30%) out of 20 ovulated patients had
conceived in cycle 3 and 8 (36.36%) out of 22
ovulated patients had conceived in cycle 4. Overall
22 (36.67%) out of the 60 study participants
conceived pregnancy in the study group who were
given 5mg. of Letrozole.

Using the Chi-square test to test the statistical
significance of the difference p-value was obtained
as 0.04. Since the p-value is <0.05 the null
hypothesis is rejected and there is a statistically
significant difference between pregnancy rates of
the two groups.

Letrozole Failure Rates

m Failure

PERCENTAGE

= Non failure

25mg 3
DOSAGE OF LETROZOLE

Fig-3: Letrozole failure rate in the study
population.

In the above study among the patients who were
given 2.5 mg. of Letrozole 16 (26.67%) were
reported as Letrozole failure cases and among the
group who were given 5 mg. of Letrozole 15 (25%)
were reported as Letrozole failure cases.

Using chi-square to test the statistical significance
of the difference p-value was found out to be 0.83
which is >0.05 and hence the null hypothesis is
accepted. Therefore there is no statistically
significant difference between Letrozole failure rates
between 2.5 mg. and 5 mg. of Letrozole.

Letrozole Resistance Rate

g Smg
DOSAGE OF LETROZOLE

Fig-4: Letrozole resistance rate in the study
population.

In the above study among the patients who were
given 2.5 mg. of Letrozole 32 (53.33%) were
reported as Letrozole resistant cases and among the
group who were given 5 mg. of Letrozole 22
(36.67%) were reported as Letrozole resistant
cases.

Using chi-square to test the statistical significance
of the difference p-value was found out to be 0.07
which is > 0.05 and hence the null hypothesis is
accepted. Therefore there is no statistically
significant difference between Letrozole resistance
rates between 2.5 mg. and 5 mg. of Letrozole.

Discussion

Hundred and twenty women who satisfied the
selection criteria were enrolled in the study and
were divided into two groups. Group I comprised 60
women who were given 2.5 mg dosage of Letrozole
for ovulation induction. Group II consisted of 60
women who were given 5 mg dosage of Letrozole
for ovulation induction. It was observed in the
above study that 28 (46.67%) in 60 study
participants had ovulated in the 2.5 mg. study
group while 38 (63.33%) in 60 study participants
had ovulated in the 5 mg. study group. Using the
Chi-square test to test the statistical significance of
the difference p-value was obtained as 0.07. Since
the p-value is >0.05 the null hypothesis is accepted
and there is no statistically significant difference
between the two groups. Similarly it was observed
in the above study that 12 (20%) out of the 60
study participants conceived pregnancy in the study
group who were given 2.5mg. of Letrozole while 22
(36.67%) out of the 60 study participants conceived
pregnancy in the study group who were given 5mg.

Obs Gyne Review - Journal of Obstetric and Gynecology 2020;6(4) 75



Gayam S. et al: The effectiveness of two different doses letrozole

Of Letrozole. Using the Chi-square test to test the
statistical significance of the difference p-value was
obtained as 0.04. Since the p-value is <0.05 the
null hypothesis is rejected and there is a statistically
significant difference between the two groups.

The present study was compared with the following
previous studies:

In the study conducted by Elshanar et al [9] where
2.5mg of letrozole was given the ovulation rate was
50% and the pregnancy rate was 13.64% compared
to 47.67% ovulation rate and 20% pregnancy rate
observed in the current study with 2.5mg of
Letrozole. In the study conducted by Begum et al
[10] in the year, 2009 where patients were given
7.5mg of Letrozole the ovulation and pregnancy
rates reported were 62.5% and 40.1% respectively
vs 63.33% and 36.67% of ovulation and pregnancy
rates being reported in the 5mg study group of the
present study. In the study conducted by Al-Omari
[11] et al in the year 2004 in which 2.5mg of
Letrozole was given to the study participants the
ovulation rate was 80% and pregnancy rate was
19% compared to 47.67% ovulation rate and 20%
pregnancy rate observed in the current study with
2.5mg of Letrozole. In the study conducted by Atay
et al [13] in the year 2006, the patients upon
receiving 2.5mg of Letrozole reported an 82%
ovulation rate and 22% pregnancy rate compared to
47.67% ovulation rate and 20% pregnancy rate
observed in the current study with 2.5mg of
Letrozole. In the study conducted by Bayar et al
[14] in the year 2006 in which 2.5mg of Letrozole
was given to the study participants the ovulation
rate was 66% and pregnancy rate was 9%
compared to 47.67% ovulation rate and 20%
pregnancy rate observed in the current study with
2.5mg of Letrozole.In the study conducted by
Badawy et al [15] in the year 2009 in which 5mg of
Letrozole was given to the study participants the
ovulation rate was 68% and pregnancy rate was
15% compared to 63.33% ovulation rate and
36.67% pregnancy rate observed in the current
study with 5mg of Letrozole. In a study conducted
by Tulandi et al [17] in the year 2006, 5mg. daily
produced a higher number of ovulations than 2.5mg
and the same has been reported even in the current
study. The findings of this study are in contradiction
to the findings observed in the study conducted at
Mansoura University [18], Egypt in the year 2007 in
which it was found that higher doses of Letrozole
offered no significant advantage over the use of 2.5
mg Letrozole in terms of pregnancy rates. This

Study is in concurrence with the study conducted at
McGill University [19] Canada where it was found
that 5mg dose of Letrozole resulted in higher
pregnancy rates compared to 2.5mg of Letrozole.

Conclusion

Based on the findings of this study it may be
concluded that there is no significant statistical
difference in the ovulation rates, Letrozole failure
rate, and resistance rates among women who were
given2.5mg and 5mg doses of Letrozole.

What does the study add to the
existing knowledge

Though the endometrial growth was similar in the
two study groups, there was better follicular growth
in the 5mg study group. The 5mg study group had a
better and statistically significant difference in the
pregnancy rates compared to the 2.5mg study
group with no incidence of OHSS or Multiple
pregnancies.Therefore 5mg dosage of Letrozole
could be recommended compared to 2.5mg of
Letrozole for ovulation induction based as it yielded
better pregnancy rates.

Author’'s contribution

Dr. Susheela Gayam: Concept, manuscript
preparation

Dr. Bhargavi Sajja: Study design
Dr. Mary Shashikala: Data collection
Dr. Neelima C.: Statistical analysis

Dr. Geeta Rani: Manuscript preparation

Reference

01. Practice Committee of the American Society for
Reproductive Medicine. Definitions of infertility
and recurrent pregnancy loss. Fertil Steril.
2008;89(6)1603.

doi: 10.1016/j.fertnstert.2008.03.002  [Crossref]

02. Wang X, Chen C, Wang L, Chen D, Guang W,
French J. Reproductive Health Study Group,
Conception, early pregnancy loss, and time to
clinical pregnancy- a population-based
prospective study. Fertil Steril. 2003;79(3)577-
584.
doi: 10.1016/s0015-0282(02)04694-0 [Crossref]

76 Obs Gyne Review - Journal of Obstetric and Gynecology 2020;6(4)


https://doi.org/10.1016/j.fertnstert.2008.03.002
https://doi.org/10.1016/s0015-0282(02)04694-0

03.

04.

05.

06.

07.

08.

09.

10.

Gayam S. et al: The effectiveness of two different doses letrozole

Gnoth C, Godehardt D, Godehardt E, Frank-
Herrmann P, Freundl G. Time to pregnancy-
results of the German prospective study and
impact on the management of infertility. Hum
Reprod. 2003;18(9)1959-1966.

doi: 10.1093/humrep/deg366 [Crossref]

Miller JH, Weinberg RK, Canino NL, Klein NA,
Soules MR. The pattern of infertility diagnoses in
women of advanced reproductive age. Am J
Obstet Gynecol. 1999;181(4)952-957.

doi:  10.1016/s0002-9378(99)70331-5 [Crossref]

Maheshwari A, Hamilton M, Bhattacharya S.
Effect of female age on the diagnostic categories
of infertility. Hum Reprod. 2008;23(3)538-542.
doi: 10.1093/humrep/dem431 [Crossref]

Sharma S, Ghosh S, Singh S, Chakravarthy A,
Rajani S, Chakravarthy BN. Congenital
malformations among babies born following
letrozole or clomiphene for infertility treatment.
Plos one. 2014;9(10)e 108219.

doi: 10.1371/journal.pone.0108219 [Crossref]

Pritts EA, Yuen AK, Sharma S, Genisot R, Olive
DL. The use of high dose letrozole in ovulation
induction and controlled ovarian
hyperstimulation. Int Scholar Res Not. 2011.

doi: 10.5402/2011/242864 [Crossref]

”

Kar S. Current evidence supporting “Letrozole
for ovulation induction. J Hum Reprod Sci.
2013;6(2)93-98.

doi: 10.4103/0974-1208.117166 [Crossref]

Elnashar A, Fouad H, Eldosoky M, Saeid N.
Letrozole induction of ovulationin women with
Clomiphene Citrate resistant polycystic ovarian
syndrome maynot depend on the period of
infertility, the body mass index, or the
Leutinizing hormone/  Follicle  Stimulating
hormone ratio. Fertil Steril. 85(2)511-513.

doi: 10.1016/j.fertnstert.2005.08.016  [Crossref]

Bayar U, Basaran M, Kiran S, Coskun A, Gezer
S. Use of an Aromatase inhibitor in patients with
Polycystic ovary syndrome- A prospective
randomized trial. Fertil Steril. 86(5)1447-1451.

doi: 10.1016/j.fertnstert.2006.04.026  [Crossref]

11.

12.

13.

14.

15.

16.

17.

Al-Omari WR, Sulaiman WR, Al-Hadithi N.
Comparison of two Aromatase inhibitors in
women with Clomiphene Resistant Poly Cystic
Ovary Syndrome. Int J Gynaecol Obstet.
2004;85(3)289-291.

doi: 10.1016/j.ijgo.2003.11.010 [Crossref]

Badawy A, Mosbah A, Shady M. Anastrazole or
Letrozole for ovulation induction in Clomiphene
resistant women with Polycystic ovarian
syndrome- A prospective randomized trial. Fertil
Steril. 2008;89(5)1209-1212.

doi:  10.1016/j.fertnstert.2007.05.010  [Crossref]

Atay V, Cam C, Muchu M, Cam M, Karateke A.
Comparison of Letrozole and clomiphene citrate
in women with polycystic ovaries undergoing

ovarian stimulation. J Int Med Res.
2006;34(1)73-76.
doi: 10.1177/147323000603400109 [Crossref]

Begum MR, Ferdous ], 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(3)853-857.

doi: 10.1016/j.fertnstert.2007.08.044  [Crossref]

Badawy A, Abdel Aal I, Abulattta M. Clomiphene
citrate or Letrozole for ovulation induction in
women with polycystic ovary syndrome-
Mitwally MF, Biljan MM, Casper RF, Pregnancy
outcome after the use of an aromatase inhibitor
for ovulation stimulation. Am J Obstet Gynecol.
2005;192(2)381-386.

doi: 10.1016/j.ajog.2004.08.013 [Crossref]

Tulandi T, Martin J, Al-Fadhli R, Kabli N, Forman
R, Hitkari J, Librach C, Greenblatt E, Casper RF.
Congenital malformations among 911 newborns
conceived after infertility treatment with
letrozole or clomiphene citrate. Fertil Steril.
2006;85(6)1761-1765.

doi: 10.1016/j.fertnstert.2006.03.014  [Crossref]

Al-Fadhli R, Sylvestre C, Buckett W, Tan SL,
Tulandi T. A randomized trial of superovulation

with two different doses of letrozole. Fertil
Steril. 2006;85(1)161-164.
doi: 10.1016/j.fertnstert.2005.07.1283 [Crossref]

Obs Gyne Review - Journal of Obstetric and Gynecology 2020;6(4) 77


https://doi.org/10.1093/humrep/deg366
https://doi.org/10.1016/s0002-9378(99)70331-5
https://doi.org/10.1093/humrep/dem431
https://doi.org/10.1371/journal.pone.0108219
https://doi.org/10.5402/2011/242864
https://doi.org/10.4103/0974-1208.117166
https://doi.org/10.1016/j.fertnstert.2005.08.016
https://doi.org/10.1016/j.fertnstert.2006.04.026
https://doi.org/10.1016/j.ijgo.2003.11.010
https://doi.org/10.1016/j.fertnstert.2007.05.010
https://doi.org/10.1177/147323000603400109
https://doi.org/10.1016/j.fertnstert.2007.08.044
https://doi.org/10.1016/j.ajog.2004.08.013
https://doi.org/10.1016/j.fertnstert.2006.03.014
https://doi.org/10.1016/j.fertnstert.2005.07.1283

Gayam S. et al: The effectiveness of two different doses letrozole

18. Badawy A, Metwally M, Fawzy M. Randomized
controlled trial of three doses of letrozole for
ovulation induction in patients with unexplained
infertility. Reprod Biomed online.
2007;14(5)559-562.
doi: 10.1016/s1472-6483(10)61046-2  [Crossref]

78 Obs Gyne Review - Journal of Obstetric and Gynecology 2020;6(4)


https://doi.org/10.1016/s1472-6483(10)61046-2

