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ABSTRACT
This study is a prospective randomized clinical trial that was conducted on 200 infertile patients with polycystic ovary
syndrome (PCOS) in two groups (A and B). Group A (n=100) received Letrozole, 7.5 mg/day for 5 days (short-term group)
from day 3 to 7 of menstruation. Group B (n=100) received Letrozole, 5 mg /day for 10 days (long-term group) from day 3 of
menstruation. In both groups, the subcutaneous injections of human follicle stimulating hormone (Gonal-F) (75 IU) were
applied on days of 5, 7, 9th menstrual cycles. When the follicle size was 18mm or more, human chorionic gonadotropin
(hCG) (5000 IU) was injected intramuscular and after 34 to 36 hours, intrauterine insemination (IUI) was performed. The
number of follicles and days to reach mature follicle, endometrial thickness, pregnancy and abortion were evaluated. The
pregnancy and abortion rate were no differences in two groups. Endometrial thickness and number of mature follicles in
group A (short-term) letrozole group are higher than the second group (p<0.05). The results of this small series suggest that
short-term with totally low doses of letrozole offers benefit results, regarding number of mature follicles, endometrial
thickness and could be the first line treatment for induction of ovulation in PCOS patients.
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1. INTRODUCTION

P

olycystic ovary syndrome (PCOS) is a common
disorder among reproductive age women and is
characterized by hyper androgenism, polycystic
ovaries and ovulation disorders (1, 2). This syndrome
affects women of childbearing age from 8 to 18% (3). The
pathogenesis of PCOS is not known exactly, but it seems a
series of genetic and environmental factors are responsible
for this syndrome (4-6). Symptoms of this syndrome start
after the onset of menarche and continue till menopause (7).
Polycystic ovaries are defined as the presence of 12 or
more follicles with 2–9 mm in diameter, and/or increased
ovarian volume greater than 10 mL (8). Clomiphene citrate
(CC) is a selective estrogen receptor modulator with a long
half-life (2 weeks) and long lasting estrogen receptor (ER)
depletion, that is prescribed as the first medicine for
ovulation induction in these patients with 73% and 36% of

success in ovulation and occurrence of pregnancy,
respectively (9). Patients who do not ovulate with taking
150 mg CC for 5 days are considered as CC- resistant
patients (10). Prolonged ER reduction may have an
opposing effect on the cervical mucus and endometrium in
15–50% of patients (11, 12) causing a difference between
ovulation and conception rates, and higher incidence of
miscarriage (13-15). In addition, prolonged estrogen
receptor down regulation can lead to multiple follicular
growths and increased risk of multiple pregnancies and
ovarian hyper stimulation syndrome. One study showed
that obese women and women who have insulin resistance
(IR) and elevated androgen levels are more at the risk of
CC- resistance (9). If pregnancy does not occur for up to 6
cycles after to taking CC, it is defined to CC failure (16).
Aromatase is a cytochrome P450 enzyme that converts
androstenedione and testosterone to estrone and estradiol
by hydroxylation (17). The aromatase inhibitors especially
letrozole and anastrozole are mainly used to treat
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postmenopausal women with breast cancer, but since 2001,
these Medications particularly letrozole have been
prescribed for ovulation induction in patients who do not
respond to CC (18). So that this enzyme inhibitor
Medications inhibit the estrogen production and
consequently the pituitary gland is stimulated to secrete
FSH and ovarian follicle grows larger followed by FSH
(19). Several studies used letrozole as first line of
treatment in PCOS patients (20-25), and other compared it
with CC in PCOS patients resistant as the first line
treatment (26-30). However, treatment period and ideal
dosage of letrozole is not known exactly in PCOS patients
(21). There are several studies comparing 2.5mg x 5.0mg
for 5days (15, 20-25). By the way, most of them show no
differences in terms of pregnancy, or live birth rates. What
the literature lack are studies comparing 7.5mg doses and
studies comparing different durations of treatment (5 or
10days). The authors compare the different doses and
duration of two protocols of letrozole treatment in PCOS.
The aim of this research was assessment of two different
doses and timing protocols of letrozole administration for
ovulation induction in PCOS patients.

2. MATERIALS AND METHODS
2.1. Population
This randomized clinical trial study was performed among
PCOS patients who referred to Kosar infertility center of
Urmia, Iran in May 2013 to May 2014. Due to sample size
calculation formula and data from previous similar studies,
the sample size was calculated 188 patients (94 patients in

each group) based on a 95% confidence and a power of
80%. But for reaffirmation 200 patients were selected (100
patients in each group). Inclusion criteria were; age
between 18 to 38 years, proven PCOS (based on
Rotterdam criteria) (8) and the presence of normal
laboratory tests of thyroid and prolactin function.
Exclusion criteria included; age more than 38 years, a
history of underlining disease (Cushing’s syndrome,
hyperprolactinemia, congenital adrenal hyperplasia, or
other diseases of the adrenal gland, thyroid disorders,
galactorrhea) impaired glucose tolerance or type 1/type 2
diabetes, hypertension, hyperlipidemia, active or chronic
liver or renal failure, or congestive heart failure; a history
of coronary artery disease, acute infection , presence of any
chronic inflammatory and autoimmune disease; known
malignancy; and body mass index (BMI) >35 kg/m2.
Abnormal hysterosalpingography (HSG), male infertility,
patients with history of ovarian hyper stimulation
syndrome (OHSS) (31).
2.2. Study design and treatments
The study participants were divided into two groups by
using random numbers table; group A (n=100) or shortterm letrozole group and group B (n=100) or long-term
letrozole group. The name of study treatment regimens
were put in two closed envelopes (A and B).The study
participants were selected randomly into two groups and
an informed consents were obtained from patients before
initiation of study (Figure 1).
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Figure 1. Consort flow diagram

A base transvaginal ultrasound was performed in all
participants in 2 or 3nd day of cycle, and if it was normal,
then patients received their treatment protocol according to
their group. In group A (short-term letrozole group),
participants received oral letrozole (Femara®; Novartis
pharma AG, Basle, Switzerland) (37.5 mg – 7.5 mg/day for
5 days, from day 3 to 7 of menstruation). However, in
group B (long-term letrozole group), patients received 5mg
oral letrozole (Femara®; Novartis pharma AG, Basle,
Switzerland), (50mg -5 mg /day) for 10 days from day 3 of
menstruation. In both groups, the subcutaneous injections
of Gonal-F (75 IU) were applied on days of 5, 7, 9th
menstrual cycles. In order to continue of treatment,
follicles size and their endometrial thickness on the 11th
day of the menstrual cycle were assessed. In the presence
of a mature follicle (the follicle is greater than 18mm),
intra muscular HCG (5000 IU) was injected and
intrauterine insemination (IUI) was done 34 to 36 hours
after injection. Finally, two weeks after IUI, BHCG test
was done in the absence of menstruation. Pregnancy was
diagnosed on the basis of a b-HCG concentration greater
than 10 IU/L and a positive gestational sac viewed by the
ultrasound. The duration of treatment was continued with
the presence of mature follicle. The number and size of
mature follicles, endometrial thickness, the timing of HCG
injection and pregnancy rate, miscarriage, multiple
pregnancies, and ectopic pregnancy were assessed in both
groups. The primary outcomes were mature follicles, and
endometrial thickness (mm) measures and Secondary

outcome were the Chemical pregnancy, abortion, multiple
pregnancies, and ectopic pregnancy measures. Mature
follicle (the follicle is greater than 18mm) were monitored
by transvaginal ultrasound on days 10, 12, and 14 of the
cycle.
2.3. Statistical Analysis
For continuous variables, data were presented as means ±
standard deviation (SD) and for categorical variables, as
number with frequency. The comparisons of variables
between the two groups were made using the Fisher’s
exact test for categorical variables and independent t-test
for continuous variables. Statistical analysis was performed
using SPSS version 17. Kolmogorov-Smirnov test for
normality quantitative data was reviewed. T test was used
for normally distributed data.
2.4. Ethical Considerations
The study was approved by the ethics committee of Urmia
University of Medical Sciences. All participants were
notified about study objective and its procedure. Also
subjects were informed that their participation was
voluntary and written consent was obtained from all
participants. The study was submitted to the Iranian health
ministry website for clinical trials (www.IRRCT.IR;
Registration number: IRCT201603092692 N2).

3. RESULTS AND DISCUSSION
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The mean age in groups I and II were 27.88 ± 5.18 and
26.59 ± 5.31 years, respectively. There was no significant
difference between in two groups (P = 0.08). There were

no statistically significant differences regarding age, BMI,
duration of infertility, basal hormone level and Type of
infertility in both groups (Table 1).

Table 1. Characteristics of patients in two groups (A and B)
Variables
Age (years)
BMI (kg/m2)
Duration of infertility(Years)
FSH (mIu/ml)
LH (mIu/ml)

Group A (mean ± SD) n=100
27.88 ± 5.18
27.96 ± 3.90
4.27 ± 2.70
5.72± 1.93
9.36 ± 4.71

Group B (mean ± SD)n=100
26.59 ± 5.31
27.35 ± 3.35
4.26 ± 2.8
5.74 ± 4.69
8.14 ± 4.69

No. (%)

No. (%)

66 (66%)
34 (34%)

74 (74%)
26 (26%)

P value
0.08
0.23
0.96
0.96
0.69

*Type of infertility (N,%)
-Primary
- secondary

0.217

T-Test
* Q-square
BMI.body mass index
FSH .Follicle stimulating hormone
LH.luteinized Hormone
Group A: Group A (n=100) received, Letrozole, 7.5 mg/day for 5 days or short – term group) from day 3 to 7 of menstruation.
Group B: group B (n=100) received Letrozole, 5 mg /day for 10 days (long term group) from day 3 of menstruation

The ovulation induction data for both groups are given in
Table 1. There were significant statistical differences in the

endometrial thickness (p=0.003), this is in group A (7.89
± 0.87mm) and in group B (7.51 ± 0.88mm) (Table 2).

Table 2. Treatment outcomes in patient in two groups ( A and B)
Variables

Group A (mean ± SD) n=100

Group B(mean ± SD) n=100

P value

No. of mature follicles

2.09 ± 0.84

1.70 ± 0.68

0.001

endometrial thickness(mm)

7.89± 0.87

7.51± 0.88

0.003

day of HCG administration

13.47±0.02

14.35± 2.25

0.005

day of IUI performing

15.33± 2.06

16.21± 2.24

0.006

Chemical Pregnancy (n.%)

28 (28%)

27 (27%)

0.874
0.13
0.111

*Abortion ( n.%)

3 (10.3%)

7 (25.9%)

*Twin pregnancy ( n.%)

4 (%14)

0(0.0%)

T-Test
* Fisher’s exact test
Group A: Group A (n=100) received, Letrozole, 7.5 mg/day for 5 days or short – term group) from day 3 to 7 of menstruation.
Group B: group B (n=100) received Letrozole, 5 mg /day for 10 days (long-term group) from day 3 of menstruation.

The numbers of mature follicles are significantly different.
(p=0.001) (2.09 ± 0.84 vs 1.70 ± 0.68), that in the group A
is higher. The mean day of HCG administration in the
group A was 13.47±0.02 days and in the group B was
14.35± 2.25, which there was significantly difference
between the two treatment groups (P =0.005). The mean
IUI performing days were 15.33± 2.06 in group A and
16.21± 2.24 day in the groups B. There was a significant
difference between the two treatment groups regarding the
day of IUI performing (P =0.006). The incidence of
pregnancy in first cycle after treatment was 28 women
(28%) in the group A, and 27 women (27%) in the group B.
According to Fisher Exact test, there was no significant
difference between two groups regarding pregnancy
occurrence (P=0.874). In addition, the incidence of
abortion was 3 cases (10.3%) in the group A and 7 cases
(25.9%) in the group B. There was no significant

difference between two groups regarding abortion rates in
the first trimester of pregnancy (p=0.13). In group A; 4 of
cases (14%) twin pregnancy has been reported while in the
group B; there was not reported twin pregnancy. There
were no cases of OHSS or ectopic pregnancy in our study.
In view of the studies, in ovulation induction and
pregnancy rates in PCOS patients, Letrozole is at least as
higher effective than clomiphene with additional benefits
including reduced risk of multiple pregnancies and OHSS
(32) and without of dangerous role on cervical mucus and
endometrial growth (27), and less monitoring during
ovarian stimulation (33). Also, Sun and et al in the
retrospective study determined the clinical pregnancy rate
was significantly higher in the letrozole plus
gonadotrophin group than the letrozole group in women
undertaking letrozole ovarian stimulation and artificial
insemination by donor (AID)(34). Athwal showed in the
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prospective study showed the rate of pregnancy was
slightly greater in the letrozole+FSH group (17.85% versus
13.33%), although not statistically significant and it
appears to be a suitable ovulation inducing agent versus
CC with FSH in PCOS (35). Arya S assess the effect of
letrozole in combination with low dose gonadotropins for
ovulation induction in PCOS, endometriosis, and
unexplained infertility and the pregnancy rates per cycle
were not statistically significant difference between the
groups (36). Clinical investigation of Letrozole in infertile
women has been generally limited to 5 days of treatment at
doses of 2.5–7.5 mg daily.Yang et al compared two
different doses of 2.5 and 5 mg of letrozole in women
candidates for IUI, the follicle diameter and endometrial
thickness were similar in the two groups. In their study;
pregnancy rate and the number of mature follicles were
significantly higher in the group who received 5 mg
letrozole (37). Their conclusion showed that the dose of
5mg letrozole leads to higher pregnancy rates (32).
Randomized trial of ovulation induction with two different
doses( 5 or 7.5 mg ) of Letrozole in PCOS patients in the
day of 3-7 of menstruation period were performed and
showed that there were no significant statistical differences
in endometrial thickness and the number of mature
follicles on the day of 12–14th menstrual periods in two
groups (37). A study, comparing 2.5 mg, 5 mg, and 7.5 mg,
found
that the number of mature follicles
was
significantly greater by increasing drug dose (1.0, 1.4, and
3.4, resp.) (38). A Prospective randomized controlled study
was performed with two protocols of short and long
letrozole treatment that in short group administrated 5
mg of daily starting day 1 of the menses for 5 days, and
patients in the long letrozole group had 2.5 mg of letrozole
daily starting day 1 of the menses for 10 days and results
showed that long letrozole protocol (10 days) can produce
more mature follicles and subsequently more pregnancies
than the short letrozolethrapy (5 days) (39). In our study,
mature follicles, endometrial thickness and the number of
gonadotropin 75 IU used showed significant difference in
both groups and in group A is higher, But there was no
significant difference between pregnancy or abortion rates
in both groups. The group taking 7.5 mg Letrozole (short –
term or group A) have higher number of mature follicles,
endometrial thickness on the days of 12–14 and
the
duration of stimulation day, compared to other group.
(Long term or group B). In the present study the doses of
letrozole in short term group (group A) (15 tablets for 5
days which totally dose is 37.5 mg) is less than other
group (20 tablets for 10 days which totally dose is 50 mg).
We can conclude that 7.5 mg Letrozole (short – term
group) did not increase pregnancy rate but increase number
of mature follicles and endometrial thickness. Thus, there
is a reason to believe that the lower total dose of short-term
administration than other group could be more efficient in
stimulating the release of FSH, that resulting in greater
follicular development. This is the first study that
compares two different doses in short and long duration of

Letrozole use in PCOS. There are several limitations on
the present study:
1. Lack of comparison with lower doses of letrozole, for
one, 2.5 mg/day for 5 days.
2. Lack of live birth rates.
3. We had no other study that compares the different doses
and duration of two protocols of letrozole treatment in pcos,
also we do not check testosterone and estrogen levels in
these patients.
It is suggested that comprehensive study is clearly needed,
including basic investigation into estradiol and androgen
levels with these doses in reproductive age women.
However, the superiority of letrozol in ovulation induction
and pregnancy rates in PCOS with normal weight were
mentioned in different studies, in our study, there was no
significant difference between pregnancy rates. Although ,
one of the main goals of therapy -for patients and
physicians- is treatment within a shorter time, and protocol
used in the group I (15 tablets for 5 days that equally dose
are 37.5 mg) seems more affordable among PCOS patients.
We believe that short –term of Letrozole would be superior,
particularly in the first line of letrozole therapy in PCOS
with higher BMI and also high-dose letrozole may be of
value in women who fail to respond adequately to lower
doses.

4. CONCLUSION
The results of this small series suggests that compared with
the daily dose, 7.5 mg of Letrozole in 5 days offers benefit
regarding number of mature
follicles, endometrial
thickness and first line treatment for induction of
ovulation in general PCOS patients. We suggest that
shortening the duration of Letrozole therapy (short -term)
may result in higher number of follicles and may be
beneficial in special conditions like higher BMI.
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