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SUMMARY
Introduction Polycystic ovary syndrome is the most common endocrinopathy in women of reproductive-
age. Therapy for those who want to get pregnant involves ovulation induction using clomiphene citrate, 
metformin, letrozole and gonadotropins.
Objective The aim of the study was to compare the efficacy of combinations of clomiphene citrate–
metformin and letrozole–metformin in obese patients who are resistant to clomiphene citrate alone.
Methods The investigation was conducted as a retrospective study involving 60 moderately obese pa-
tients with polycystic ovary syndrome. Thirty-one of them received the clomiphene citrate–metformin, 
and 29 letrozole–metformin therapy. Stimulation was carried out for the procedures of intrauterine 
insemination (IUI).
Results The age of patients, duration of infertility, and body mass index in both groups were similar. There 
was statistically significant difference in the thickness of the endometrium in favor of the group having 
the letrozole–metformin therapy (8.9 ± 1.7 mm) compared with the group receiving the clomiphene 
citrate–metformin treatment (6.3 ± 1.3 mm). The number of follicles was not statistically significantly 
different. Pregnancy rate in the first cycle of IUI in the clomiphene citrate group was 6.4%, and 17.2% in 
the letrozole group, which also was not statistically different. After the third IUI cycle, the pregnancy rate 
was significantly higher in the letrozole group (20.6%), while in the clomiphene citrate group it was (9.6%).
Conclusion This retrospective study demonstrated the advantages of the use of letrozole over clomi-
phene citrate in combination with metformin in moderately obese patients with polycystic ovary syn-
drome who are resistant to stimulation with clomiphene citrate alone.
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INTRODUCTION

Ovulatory dysfunction is a frequent problem 
as it is responsible for 40% of female infertil-
ity, and polycystic ovary syndrome (PCOS) is 
one of its main causes [1]. PCOS is a common 
endocrine disorder, which is characterized 
by anovulation, irregular menses, hyperan-
drogenism, and polycystic ovaries detected 
by ultrasound. The prevalence of PCOS var-
ies depending on the criteria that are used to 
make the diagnosis, but is as high as 15–20% 
[2]. Ovulation induction is recognized as the 
main therapeutic procedure for patients with 
PCOS wanting to get pregnant [3].

For ovulation induction, clomiphene citrate 
is the most often used medicament. Other ther-
apeutic options include the ovulation induction 
with gonadotropins, use of insulin sensitizers, 
such as metformin, as well as aromatase inhibi-
tors and laparoscopic ovarian drilling [4].

Clomiphene citrate is a first-line treat-
ment option for induction of ovulation [4, 5]. 
However, it can have some undesirable conse-
quences, such as the antiestrogenic effect on 
the endometrium and cervical mucus, which 
decreases the possibility of pregnancy [3]. 

Metformin, a biguanide, is a medicament 
which is used for ovulation induction for 
women with PCOS, whose main disturbance 
is insulin resistance and compensatory hyper-
insulinemia [5]. Moreover, numerous studies 
have confirmed that addition of metformin 
to clomiphene citrate for clomiphene citrate-
resistant women is an efficient procedure in 
the induction of ovulation. Some authors claim 
that this combination is more efficient than 
clomiphene citrate or metformin given alone 
[6, 7]. Still, there are also studies that do not 
confirm this finding [8].

Letrozole, as a specific inhibitor of aro-
matase, has been in practical application since 
2000, as a drug to treat advanced breast cancer. 
However, it has been noticed later that its action 
influences ovary induction, with significantly 
less undesired effects in comparison with clo-
miphene citrate. In contrast to clomiphene cit-
rate, letrozole more often causes monofollicular 
response and does not affect endometrium and 
cervical mucus, which is due to the absence of 
blockade of peripheral receptors. Presently, 
letrozole is considered to be a second-choice 
drug in the therapy of PCOS with clomiphene 
citrate-resistant women. A question that has 
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been frequently posed is whether letrozole is more efficient 
than clomiphene citrate, the first-choice drug. A convinc-
ing answer to this question is still missing, but it is believed 
that it would be of great importance for everyday clinical 
practice. According to some authors, the application of 
letrozole results in a significantly higher pregnancy rate 
compared to that of clomiphene citrate [1, 9].

Gonadotropins are also used in ovulation induction for 
women with PCOS, but only as a therapy of third or fourth 
choice with clomiphene citrate-resistant women [10]. This 
is because their application is associated with a high risk of 
the ovarian hyperstimulation syndrome. Their high cost 
may also be a reason for their infrequent application [2].

OBJECTIVE

The aim of the study was to compare the efficiency of 
clomiphene citrate–metformin and letrozole–metformin 
combinations application with obese clomiphene citrate-
resistant women, in respect of the number of follicles, 
endometrium thickness, conception rates after the first 
insemination, and cumulative conception rate after three 
inseminations. 

METHODS

This study is a retrospective analysis of data about stimula-
tion cycles for IUI using clomiphene citrate and letrozole 
for obese women with PCOS that also take metformin. 
Ovulation stimulation, monitoring of the cycles, and 
IUI were carried out in the Department of Gynecology 
and Obstetrics of the Clinical Center of Vojvodina in the 
2012–2013 period. 

The analyses encompassed three insemination trials 
with 60 moderately obese women with PCOS, treated with 
the abovementioned stimulators. 

The inclusions were based on the Rotterdam Criteria 
for PCOS and presence of obesity (body mass index > 30). 
An additional criterion for inclusion into the analysis was 
resistance to clomiphene stimulation. Namely, all the pa-
tients had at least two attempts of ovulation induction with 
clomiphene citrate in doses of 100–150 mg/day during five 
days to which they did not respond (no follicular growth 
could be verified in a series of ultrasound examinations in 
the period between 10 and 25 days of the cycle, after which 
further monitoring of the cycle was suspended). Also, an 
inclusion criterion was previous treatment with metformin 
for at least three months, after establishing resistance to 
the clomiphene citrate treatment in a dose of 1,500 mg/
day. The existence of some other causes of sterility was an 
exclusion criterion. 

The stimulators were administered one dose a day, viz. 
clomiphene citrate – 100 mg, and letrozole – 5 mg. Stimu-
lation began three days after the menstrual cycle and lasted 
five days. The stimulator was selected by randomization. 

After serial folliculometries, when at least one follicle 
attained the size of at least 18 mm, human chorionic go-

nadotropin (HCG) was administered in a dose of 5,000 
IU. Insemination was performed 30–36 hours after the 
administration of HCG. The analyses encompassed three 
insemination attempts with the same subject.

The examination encompassed the following parame-
ters: thickness of the endometrium on the day of HCG ad-
ministration, total number of follicles longer than 18 mm,  
rate of clinical pregnancies verified by ultrasound after the 
first insemination attempt, and cumulative rate of preg-
nancies after three inseminations.

The obtained results were analyzed using the statisti-
cal package SPSS 22.0 (methods of descriptive statistics, 
Pearson’s χ2 test, and Student’s t-test).

The study was conducted according to the ethical 
standards approved by the Ethical Committee of the Clini-
cal Center of Vojvodina in Novi Sad.

RESULTS 

The investigation encompassed 60 women divided into 
two groups of 31 and 29 patients. As can be seen from Ta-
ble 1, the data on their age, duration of infertility, and body 
mass index were quite comparable, and there were no sta-
tistically significant differences between these parameters. 

The endometrium was statistically significantly thicker 
in the group receiving letrozole than in that receiving clo-
miphene citrate (Table 2). With the group receiving letro-
zole, it was 8.9 ± 1.7 mm, and for that receiving clomi-
phene citrate it was 6.3 ± 1.3 mm. Statistically significant 
differences among the two groups were observed in the 
number of follicles that were larger than 18 mm. The dif-
ference between the number of pregnancies in the first in-
semination cycle was not statistically significant. However, 
after three IUI cycles, a statistically significant difference  

Table 1. Characteristics of women in the groups treated with clomi-
phene–metformin and letrozole–metformin combinations 

clomiphene 
citrate + 

metformin

letrozole + 
metformin p

Number of patients 31 29 0.267
Age 27.3 28.4 0.258
Sterility duration, years 3.9 4.2 0.129
BMI 33.1 31.9 0.317

BMI – body mass index

Table 2. Criteria for the effect assessment of the applied ovulation 
inductors in combination with metformin

clomiphene 
citrate– 

metformin 

letrozole–
metformin p

Endometrium 
thickness (mm) 6.3 ± 1.3 8.9 ± 1.7 0.001

Number of follicles 
larger than 18 mm 1.9 ± 0.9 1.7 ± 0.3 0.241

Clinical pregnancies  
after the first IUI cycle 2 (6.4%) 5 (17.2%) 0.257

Cumulative pregnancy 
rate after three IUI 
cycles

9 (9.6%) 20 (20.6%) 0.024

IUI – intrauterine insemination
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in the cumulative number of pregnancies appeared. Name-
ly, in the clomiphene citrate group there were nine, and in 
the letrozole group there were 20 pregnancies. 

DISCUSSION

Induction of ovulation is a procedure of crucial impor-
tance for women with PCOS [3]. Clomiphene citrate is the 
drug most often prescribed to such patients [11]. Although 
it is still used as a traditional means for ovarian induc-
tion, there are reports on the resistance to this drug. This 
is observed as persistent anovulatory cycles after apply-
ing the standard clomiphene citrate therapy, appearing in 
20–25% of cases [3]. Clomiphene citrate initiates or stimu-
lates ovulation by binding to the estrogen receptors. The 
capacity to play this role is due to its structural similarity 
to natural estrogen. The difference is seen in the fact that 
binding of clomiphene citrate to the receptors lasts longer 
(several weeks), whereas the binding of estrogen lasts only 
several hours [11]. Pharmacologically, clomiphene citrate 
is a mixture of two stereoisomers, enclomiphene and zu-
clomiphene, which have different properties. The level of 
enclomiphene increases somewhat after drug administra-
tion, and then falls very rapidly, and after several days it is 
not detectable in the blood. On the other hand, the level 
of zuclomiphene increases much slower and it remains in 
circulation even one month after the drug administration 
[6]. This prolonged binding causes depletion of endome-
trial estrogen receptors, which is reflected on the normal 
estrogen-binding process. The depletion of the receptors 
in the hypothalamus leads to an erroneous explanation 
of the estrogen blood level and increased secretion of go-
nadotropin-releasing hormone and subsequent increase 
in the level of gonadotropins. The increase in the level of 
follicle-stimulating hormone initiates maturation of the 
ovarian follicles in anovular women. Ovulation is restored 
in 70–80% of cases, but pregnancy occurs in only 30–40% 
of cases. This decrease in the percentage of pregnancies is 
attributed to the peripheral antiestrogenic effect of clomi-
phene citrate. Zuclomiphene, which due its long half-life 
causes prolongation of the mentioned antiestrogenic ef-
fects, plays a significant role in this process. One of the an-
tiestrogenic effects is the condensation of the cervical mu-
cus, which appears in 15% of patients. It can be overcome 
by IUI. Another side effect is inhibition of endometrium 
proliferation. This can be also seen from this study, where 
endometrium thickness was significantly smaller com-
pared to that observed in the application of letrozole in 
the therapy. One of previous studies demonstrated that 
pregnancy did not occur if the endometrium thickness 
in the middle of the cycle was less than 6 mm, and that 
the percentage of pregnancies increased significantly in 
women with endometrium thickness in the middle of the 
cycle between six and 8 mm [9]. This finding was also 
partly confirmed in our study, since the letrozole-treated 
group was characterized by thicker endometriums and a 
higher number of pregnancies after the third IUI cycle. 

The number of follicles that attained 18 mm does not 
show a statistically significant difference between the 
two groups examined in this paper. A similar study by 
Al-Fozan et al. [12], also showed no statistically signifi-
cant differences. In a study in which authors measured 
and compared follicles between 14 and 18 mm in size, a 
statistically significant difference was observed in favor of 
the letrozole-treated group [13].

Letrozole belongs to the third generation of non-steroid 
aromatase inhibitors, which act on the aromatase inhibi-
tors and prevent transformation of androgen to estrogen. 
It is assumed that letrozole acts on the ovaries by reduc-
ing the amount of estrogen, which influences the negative 
feedback in the hypothalamus, thus leading to increased 
production of gonadotropin and an increase in the number 
of maturing ovarian follicles. It has been noticed that letro-
zole acts in almost the same way as clomiphene citrate, but 
without depleting the estrogenic receptors, and causing 
no antiestrogenic effects [11]. Because of their short half-
life, aromatase inhibitors exert less antiestrogenic effects, 
especially during the late follicular phase, as they do not 
act on the endometrium and cervix. This also increases 
the possibility of the occurrence of pregnancy [9]. Some 
of the studies have pointed out the advantages of letrozole 
in the ovarian induction for women with PCOS. However, 
such patients often over-reacted to this type of stimula-
tion, so there is significant risk for the development of 
hyperstimulation syndrome. In our study, all pregnancies 
were mono-fetal, whereas some other studies reported a 
higher number of multi-fetal pregnancies after administer-
ing clomiphene, compared to the therapy with letrozole 
[11]. These data were explained in terms of the fact that 
letrozole induces a limited number of ovarian follicles if 
compared to clomiphene citrate and some other stimula-
tors. 

When the percentage of pregnancies in the first IUI 
cycle is concerned, it appeared that it was higher for the 
group receiving letrozole (17.2%) than in the clomiphene 
citrate group (6.4%), but this was not a statistically signifi-
cant difference. Similar results (with no statistically signifi-
cant difference) in therapies also using these two drugs 
were obtained in some other studies [14, 15]. However, 
some randomized studies reported a significant difference 
in the percentages of pregnancies also using letrozole and 
clomiphene citrate [16]. In one of the studies, women were 
divided according to criteria similar to those in our own 
study, but they had the average endometrium thickness of 
9.3 ± 0.9 mm and 10.2 ± 1.03 mm, respectively. However, 
their results showed no statistically significant differences 
in the efficiency of effecting pregnancies in the first IUI 
cycle [17].

In the present study, statistically significant difference 
was obtained only after the third IUI cycle, as in the group 
treated with the letrozole–metrformin there were 20.6% of 
pregnancies, compared to 9.6% for the clomiphene citrate–
metformin group. The presented data are related to the 
PCOS subgroup of women that are moderately obese and 
resistant to stimulation with clomiphene citrate. The results  
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indicate that the resistance to clomiphene citrate may be 
overcome to some extent by adding metformin in the pe-
riod of at least three months before starting new stimula-
tion with clomiphene citrate. Nevertheless, it should be 
pointed out that, regarding the cumulative period of three 
months, better results are achieved by using letrozole as an 
ovulation stimulator. 

CONCLUSION

The present retrospective study showed certain advan-
tages of using letrozole in combination with metformin 
for moderately obese women with PCOS which are re-

sistant to the stimulation with clomiphene citrate. The 
results indicate that both combinations, i.e. letrozole–
metformin and camphene citrate–metformin, resulted in 
the same number of follicles, but with no antiestrogenic 
effects on the endometrium, as well as in a larger number 
of pregnancies after the third IUI cycle. Having in mind 
these differences, it can be concluded that the inclusion 
of metformin in the therapy and choice of letrozole as an 
inductor is an efficient procedure for ovarian induction for 
moderately obese PCOS women resistant to clomiphene 
citrate. 

A more extensive study would be needed to obtain 
more reliable guidelines for the use of the letrozole–met-
formin combination in everyday clinical practice.

1. Kamath MS, George K. Letrozole or clomiphene citrate as first line 
for anovulatory infertility: a debate. Reprod Biol Endocrinol. 2011; 
9:86 [DOI: 10.1186/1477-7827-9-86] [PMID: 21693034]

2. Sirmans SM, Pate KA. Epidemiology, diagnosis, and management of 
polycystic ovary syndrome. Clin Epidemiol. 2013; 6:1–13. 

 [DOI: 10.2147/CLEP.S37559] [PMID: 24379699]
3. He D, Jiang F. Meta-analysis of letrozole versus clomiphene citrate 

in polycystic ovary syndrome. Reprod Biomed Online. 2011; 
23(1):91–6. [DOI: 10.1016/j.rbmo.2011.03.024] [PMID: 21550852]

4.  Messinis IE, Messini CI, Anifandis G, Dafopoulos K. Polycystic 
ovaries and obesity. Best Pract Res Clin Obstet Gynaecol. 2014; 
29(4):479–88 

 [DOI: 10.1016/j.bpobgyn.2014.11.001] [PMID: 25487256]
5. Weerakiet S, Sophonsritsuk A, Lertvikool S, Satirapot C, Leelaphiwat 

S, Jultanmas R. Randomized controlled trial of different doses 
of metformin for ovulation induction in infertile women with 
polycystic ovary syndrome. J Obstet Gynaecol Res. 2011; 
37(9):1229–37. 

 [DOI: 10.1111/j.1447-0756.2010.01507.x] [PMID: 21518135]
6. Abu Hashim H, Anwar K, El-Fatah RA. N-acetyl cysteine plus 

clomiphene citrate versus metformin and clomiphene citrate in 
treatment of clomiphene-resistant polycystic ovary syndrome: 
a randomized controlled trial. J Womens Health (Larchmt). 2010; 
19(11):2043–8. [DOI: 10.1089/jwh.2009.1920] [PMID: 20939675]

7.  Begum MR, Akhter S, Ehsan M, Begum MS, Khan F. Pretreatment 
and co-administration of oral anti-diabetic agent with clomiphene 
citrate or rFSH for ovulation induction in clomiphene-citrate-
resistant polycystic ovary syndrome. J Obstet Gynaecol Res. 2013; 
39(5):966–73. 

 [DOI: 10.1111/j.1447-0756.2012.02072.x] [PMID: 23379651]
8. Tso LO, Costello MF, Albuquerque LE, Andriolo RB, Macedo CR. 

Metformin treatment before and during IVF or ICSI in women with 
polycystic ovary syndrome. Cochrane Database Syst Rev. 2014; 
18:1. [DOI: 10.1002/14651858.CD006105.pub3] [PMID: 25406011]

9. Polyzos NP, Tzioras S, Badawy AM, Valachis A, Dritsas C, Mauri D. 
Aromatase inhibitors for female infertility: a systematic review of 
the literature. Reprod Biomed Online. 2009; 19(4):456–71. 

 [PMID: 17304039]
10. Dronavalli S, Ehrmann DA. Pharmacologic therapy of polycystic 

ovary syndrome. Clin Obstet Gynecol. 2007; 50(1):244–54. 
 [PMID: 17304039]
11. Kar S. Clomiphene citrate or letrozole as first-line ovulation 

induction drug in infertile PCOS women: A prospective randomized 
trial. J Hum Reprod Sci. 2012; 5(3):262–265. 

 [DOI: 10.4103/0974-1208.106338] [PMID: 23531705]
12. Al-Fozan H, Al-Khadouri M, Tan SL, Tulandi T. A randomized trial 

of letrozole versus clomiphene citrate in women undergoing 
superovulation. Fertil Steril. 2004; 82(6):1561–3. [PMID: 15589860]

13. Mitwally MF, Casper RF. Single-dose administration of an aromatase 
inhibitor for ovarian stimulation. Fertil Steril. 2005; 83(1):229–31. 
[PMID: 15652918]

14. Sohrabvand F, Ansari Sh, Bagheri M. Efficacy of combined 
metformin–letrozole in comparison with metformin–clomiphene 
citrate in clomiphene-resistant infertile women with polycystic 
ovarian disease. Hum Reprod. 2006; 21(6):1432–5. 

 [PMID: 16478764]
15. Angel M, Ghose S, Gowda M. A randomized trial comparing the 

ovulation induction efficacy of clomiphene citrate and letrozole. J 
Nat Sci Biol Med. 2014; 5(2):450–2. 

 [DOI: 10.4103/0976-9668.136241] [PMID: 25097433]
16. Atay V, Cam C, Muhcu 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):73–6. 
[PMID: 16604826]

17. Davar R, Javedani M, Fallahzadeh MH. Metformin-letrozole in 
comparison with Metformin-clomiphene citrate in clomiphene-
resistance PCOS patients undergoing IUI. Iran J Reprod Med. 2011; 
9(1):31–6. [PMID: 25356079]

REFERENCES



  

150

  

Bjelica A. et al. Comparison of the efficiency of clomiphene citrate and letrozole in combination with metformin

doi: 10.2298/SARH1604146B

КРАТАК САДРЖАЈ
Увод Синдром полицистичних јајника једна је од најчешћих 
ендокринопатија у репродуктивном периоду жена. Тера-
пија за пацијенткиње које желе да затрудне подразумева 
индукцију овулације, за коју се користи више медикамената: 
кломифен цитрат, метформин, летрозол и гонадотропини.
Циљ Циљ ове студије био је да се упореди ефикасност 
примене комбинације кломифен цитрат – метформин и 
летрозол – метформин код гојазних пацијенткиња које су 
резистентне на стимулацију само са кломифен цитратом.
Методе Истраживање је спроведено као ретроспективна 
студија којом је обухваћено 60 умерено гојазних пацијент-
киња са полицистичним оваријалним синдромом, од којих 
је тридесет једној дата терапија кломифен цитрат – метфор-
мин, а других 29 добило је терапију летрозол – метформин. 
Стимулација је спроведена за поступке интраутерине ин-
семинације.
Резултати Старост пацијенткиња, трајање стерилитета и ин-
декс телесне масе у обе групе били су слични. Забележена 

је статистички значајна разлика у дебљини ендометријума у 
корист групе која је као терапију имала летрозол – метфор-
мин (8,9 ± 1,7 mm) у поређењу са групом која је у терапији 
имала кломифен цитрат – метформин (6,3 ± 1,3 mm). У броју 
фоликула који су достигли величину од 18 mm и више није 
забележена статистички значајна разлика. Проценат труд-
ноћа у првом циклусу инсеминације је у кломифен цитрат 
групи био 6,4%, док је у летрозол групи износио 17,2%, што 
није статистички значајна разлика. Након трећег циклуса 
интраутерине инсеминације проценат трудноћа је био ста-
тистички значајно већи у летрозол групи (20,6%), док је у 
кломифен цитрат групи износио (9,6%).
Закључак Ова ретроспективна студија показује предности 
употребе летрозола у комбинацији са метформином код 
умерено гојазних пацијенткиња са полицистичним ова-
ријалним синдромом које су резистентне на стимулацију 
са кломифеном.
Кључне речи: кломифен цитрат; летрозол; синдром поли-
цистичних јајника

Компарација ефикасности кломифен цитрата и летрозола у комбинацији 
са метформином код умерено гојазних кломифен цитрат резистентних 
пацијенткиња са синдромом полицистичних јајника
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