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Abstract: 
Objective: To compare the effects of letrozole (5 mg) and clomiphene citrate (100 mg) for ovulation induction in women with 
polycystic ovary syndrome (PCOS). 

Design: Prospective randomized trial. 
Setting.Tertiary care hospitals of Sialkot and Gujrat,Pakistan. 

Patient(s): The study comprised a total of 110 infertile women with PCOS. 
Intervention(s): Patients were randomized to treatment with 5 mg of letrozole daily (60patients) or 100 mg of clomiphene citrate 
daily (50 patients) for 5 days starting on day 3 of menses. Intercourse time was decided 24 to 36 hours after hCG injection. 
Main Outcome Measure(s): Number of follicles, Duration of stimulation (d), endometrial thickness, and pregnancy and 
miscarriage rates. 
Result(s): In both groups mean age, parity, and duration of infertility were similar. The total numbers of follicles during 
stimulation were similar between the two groups (5.7 ±0.3 in the letrozole group, 4.5 ± 0.4 in the CC group). The number of follicles 
>14 mm and 18 mm were significantly higher in the letrozole group. The duration to reach a dominant follicle was 9.6 ± 0.4 days 

in the letrozole group and 10.8 ± 0.9 days in the CC group .there was no significant difference in the endometrial thickness between 
the two groups. The pregnancy rate per cycle was 15.5% in the letrozole group and 12% in the CC group. Twenty pregnancies in 
letrozole group are presently ongoing. 6 of 20 pregnancies in the CC group resulted in a miscarriage. No miscarriage was see in 
the letrozole group, but we encountered two ectopic pregnancies. 
Conclusion: In conclusion, the results of this study suggest that letrozole, are safe and equally efficacious to clomiphene citrate in 
terms of ovulation. Higher miscarriage were seen in CC group participants but both CC and letrazole groups had same preganancy 
rates among PCOS women. 
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INTRODUCTION: 

Polycystic ovary syndrome (PCOS) is a common 

endocrine disorder in young women. It manifests itself 

in a variety of clinical ways and 55% to 75% of PCOS 

patients are infertile due to chronic anovulation [1- 

3].Despite wide acceptance of clomiphene citrate (CC) 

as the first-line drug for ovulation induction in women 

with polycystic ovaries (PCOs), a significant 
proportion of women do not respond to this treatment. 

[4] Clomiphene citrate (CC) is still the standard drug 

for inducing or augmenting ovulation. It is not, 

however, equally successful in all situations. 

Clomiphene resistance, which refers to persistence of 

anovulation after standard CC therapy, occurs in 15% 

to 20% of patients [5]. In addition, CC use is known to 

have several disadvantages, including a discrepancy 

between ovulation and conception rates. 

[4,6].Gonadotropin is an alternative drug for 

superovulation. However, it is associated with a higher 
risk of ovarian hyper stimulation syndrome (OHSS) 

and multiple pregnancies [7]. It is also more expensive 

than CC and the injectable route is inconvenient. 

Letrozole is an aromatase inhibitor that has been 

widely used in women with breast cancer [8]. It works 

by suppressing estrogen (E) production, and recently 

it has been used to induce ovulation. In previous study 

used [9] letrozole (2.5 mg daily for 5 days) in 12 

women with inadequate response to CC. Ovulation 

occurred in 9 of 12 cycles and 3 patients conceived. 

Recent studies have suggested that letrozole, an 
aromatase inhibitor, can be used for ovulation 

induction and is associated with higher pregnancy 

rates than CC treatment in women with PCOs. [10] 

 

The purpose of our study is to compare the effects of 

letrozole with CC in women undergoing ovulation 

induction. 

 

MATERIAL AND METHOD: 

One hundred and ten infertile PCOS patients at the age 

group of 18–40 attending the Gynaecology & 

Obstetrics OPD of tertiary care hospitals of Gujrat and 

Sialkot,Pakistan were the target population for this 
study. Study was conducted between the duration of 

January 2018 to January 2019. Protocol of the study 

was approved by the institutional ethics committee, 

and informed consent was filled by all study 

participants. 

 

Inclusion criteria: 

Women with primary infertility and PCOs with no 

other known cause of infertility were enrolled into the 

study. All patients had a history of oligo- or 
amenorrhoea and ovaries with at least 10 subcapsular 

cysts 2 – 10 mm in diameter and hyperechogenic 

stroma. 

 

Exclusion criteria: 
Patients who had hyperprolactinemia, thyroid 

disorder, male factor infertility, known or suspicious 

tubal factor infertility (endometriosis and pelvic 

inflammatory disease), patients with a history of liver 

and kidney failure, cardiovascular diseases, diabetes or 

patients who consumed metformin or drugs effecting 

insulin secretion or clomiphene citrate in the previous 

2 months. 

 

Ovulation induction: 

Participants were allocated to receive either 100 mg 

CC or 2.5 mg letrozole daily for 5 days starrting on day 

3 of the menstrual cycle. On day 3 of the menstrual 

cycle Transvaginal ultrasound examination was 
performed before treatment was commenced. by using 

transvaginal ultrasound from day 10 onwards 

Follicular development was monitored. When at least 

one mature follicle (with a mean diameter ≥ 18 mm) 

was observed, 10 000 IU of human chorionic 

gonadotrophin (hCG) were given subcutaneously to 

trigger ovulation. Pregnancy was detected using β- 

hCG levels obtained 2 weeks after timed intercourse, 

and ultrasound was performed 2 – 4 weeks after a 

positive pregnancy test to confirm clinical pregnancy 

by the presence of cardiac activity. 

 

Statistical analysis: 

A group t-test or the Student’s t-test was used to 
compare data as appropriate. Proportions were 

analyzed using the 2 test. Results were expressed as 

mean and standard error of the mean. P-value less than 

0.05 was considered to be statistically significant. 

 

RESULTS: 

A total of 110 women with PCOs were enrolled into 

the study. Of these, 50 received CC and 60 received 

letrozole. The demographic characteristics The mean 

age, parity, and duration of infertility in both groups of 
patients were similar and endocrine status of the study 

participants are shown in Table 1; there were no 

statistically significant differences between the two 

groups. Table 2 summarizes the responses of the 

women in the two groups to ovarian stimulation. The 

total numbers of follicles during stimulation were 

similar between the two groups (5.7 ±0.3 in the 

letrozole group, 4.5 ± 0.4 in the CC group). The 

number of follicles >14 mm and 18 mm were 

significantly higher in the letrozole group (3.0 ± 0.1 

for letrozole and 1.5 ±0.1 for CC) (Table 2). The 
duration to reach a dominant follicle was 9.6 ± 0.4 
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days in the letrozole group and 10.8 ± 0.9 days in the 

CC group .there was no significant difference in the 

endometrial thickness between the two groups. The 

pregnancy rate per cycle was 15.5% in the letrozole 

group and 12% in the CC group. Twenty pregnancies 
in letrozole group are presently ongoing. 6 of 20 

pregnancies in the CC group resulted in a miscarriage. 

No miscarriage was see in the letrozole group, but we 

encountered two ectopic pregnancies. One twin 

pregnancy occurred in the CC group and none in the 

letrozole group. 

 

Table 1: demographic Characteristics of patients undergoing ovualation induction with letrozole and with 

clomiphene citrate (CC) 
 Letrozole CC 

Age 32.5± 0.7 33.3± 0.5 

Parity 0.4 ± 0.2 0.3 0.1 

Body mass index 2.2 ± 0.7 2.4 ± 0.9 

Duration of infertility 2.9 ± 0.3 3.1 ± 0.3 

Mean baseline LH level (range) 5.61IU/l (1.59–35.57) 5.98 IU/l (1.59–35.57) 

Mean baseline FSH level (range) 2.97 IU/l (1.39–12.6) 4.44 IU/l (0.8–15) 

Mean baseline TSH levels (range) 3.7 mIU/l (1.05–5.1) 3.52 mIU/l (2.2–6.89) 

 

Table 2: ovulation induction with letrozole and with clomiphene citrate (CC). 
 Letrozole CC 95% CI P value 

Total number of follicles 5.7± 0.3 4.5 ±0.4 0.5 to 1 0.087 

Number of follicles of 14 mm 3.0 ±0.1 1.5± 0.1 0 to 0.5 0.04 

Number of dominant follicles 2 ±0.1 0.9± 0.1 0 to 0.5 0.01 

Pretreatment endometrial thickness 

(mm) 

5 0. ±0.1 4.9± 0.1 -0.5 to 0.3 0.056 

Endometrial thickness at hCG (mm) 6.8± 0.2 8.2± 0.6 -1.1 to 0.2 0.68 

Duration of stimulation (d) 9.6 ±0.4 10.8 ±0.9 -1 to 0.5 0.77 
 

DISCUSSION: 

Letrozole is potentially a new drug for ovulation 

induction or superovulation. The use of CC is 

associated with endometrial thinning in 15%–50% of 

patients [11-13]. This could be due to prolonged E 

receptor depletion in the endometrium [11,14,15]. 

Compared with CC, letrozole is associated with a 
thicker endometrium [16].It suggests that letrozole has 

minimal effect on the endometrium. Perhaps, this is 

due to its rapid and reversible action on the 

endometrium allowing the endometrium to respond 

well to increasing E in the late follicular phase. Such 

findings could be attributed to the mechanism of action 

of letrozole. As an aromatase inhibitor, it works by 

decreasing the conversion of androstenedione (A) and 

T to E in the ovary. The decrease in circulating E 

increases gonadotropin secretion [17-21]. Compared 

with CC, the use of 7.5 mg of letrozole daily for 5 days 
leads to a slightly higher number of developing 

follicles. However, there was no difference in the 

pregnancy rates or in the endometrial thickness 

between the CC and the letrozole group. This is in 

contrast with the effect of a lower dose of letrozole on 

the endometrium [16,22]. 

Miscarriage rate was higher in the CC group. Perhaps, 

this is due to the different mechanism of action 

between letrozole and CC. In our previous study, we 

reported that the addition of letrozole (5 mg daily for 

5 days) to gonadotropin is associated with a thinner 

endometrium than gonadotropin alone [23]. In the 

present study, the endometrial thickness was the same 
in the letrozole group and in the CC group. We found 

that the number of the mature follicles is significantly 

higher in the letrozole group compared with the CC 

group. This is in agreement with the previous report 

[19] that letrozole improves ovarian response to FSH 

in poor responder women. In our previous study, no 

difference was found in the pregnancy rate between 

the FSH group and the letrozole/FSH group (20.9% vs. 

21.6%) [23]. The higher number of mature follicles in 

the letrozole group did not result in a higher pregnancy 

rate. Perhaps, this is related to inadequate quality of 
endometrium in the letrozole group. A larger study is 

needed to clarify this matter. 

 

CONCLUSION: 

In conclusion, the results of this study suggest that 

letrozole, are safe and equally efficacious to 

clomiphene citrate in terms of ovulation. Higher 
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miscarriage were seen in CC group participants but 

both CC and letrazole groups had same preganancy 

rates among PCOS women. 
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