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Abstract

The aim of the study is to know the effectiveness of clomiphene citrate and letrozole for ovulation related to
endometrial thickness and number of dominant follicle. Study design was cross sectional based on medical records
of women who underwent ovulation induction from January 2011-May 2015. A number of 143 anovulation women
were divided into clomiphene citrate 50mg, clomiphene citrate 100 mg, letrozole 2.5mg and letrozole 5mg. Each
group received the agent daily on 3°-7" day of menstrual cycle. On 12" day of menstrual cycle, the transvaginal
ultrasound was performed to measure endometrial thickness and dominant follicle number. From all subjects,
45 subjects (31.5%) were in 50mg clomiphene citrate groups, 29 subjects (20.3%) in 100mg clomiphene citrate
group, 23 subjects (16.1%) in 2,5mg letrozole group, and 46 subjects (32.2%) in 5mg letrozole group. Subjects
who received letrozole had thicker endometrium compared to clomiphene citrate (p<0.05). Different doses were
not associated with endometrial thickness between subjects who received either letrozole or clomiphene citrate.
In addition, subjects receiving letrozole had higher proportion of having trilaminar endometrium morphology. We
did not observe the difference in total number of dominant follicle between groups. It is concluded that letrozole is
more effective than clomiphene citrate in terms of endometrial thickness but not for number of dominant follicles.
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Efektivitas Induksi Ovulasi Klomifen Sitrat dan Letrozol dalam Hal Ketebalan
Endometrium dan Jumlah Folikel Dominan

Abstrak

Studi ini bertujuan untuk menilai efektivitas induksi ovulasi klomifen sitrat dan letrozol dalam hal ketebalan
endometrium dan jumlah folikel dominan pada perempuan yang tidak berovulasi. Desain studi adalah potong lintang
menggunakan rekam medik pasien yang menjalani induksi ovulasi pada bulan Januari 2011-Mei 2015. Sebanyak
143 perempuan yang tidak berovulasi dibagi dalam kelompok yang mendapat klomifen sitrat 50mg, klomifen sitrat
100mg, letrozol 2.5mg dan letrozol 5mg. Setiap kelompok mendapat obat induksi ovulasi antara hari ke-3 sampai
hari ke-7 siklus haid. Pada hari ke-12 siklus haid dilakukan ulfrasonografi transvaginal untuk mengukur ketebalan
endometrium dan jumlah folikel dominan. Sebanyak 45 subyek (31,5%) mendapat klomifen sitrat 50mg, 29 subyek
(20,3%) mendapat klomifen sitrat 100mg, 23 subyek (16,1%) mendapat letrozol 2,5mg dan 46 subyek (32,2%)
mendapat letrozol 5mg. Subyek yang mendapat letrozol memiliki endometrium yang lebih tebal dibandingkan
kelompok klomifen sitrat (p<0,05). Dosis yang berbeda tidak berhubungan dengan ketebalan endometrium baik
pada kelompok klomifen sitrat maupun letrozol. Kelompok yang mendapat letrozol lebih banyak memiliki gambaran
morfologi endometrium trilaminar. Tidak dijumpai perbedaan bermakna dalam jumlah folikel di antara semua
kelompok. Disimpukan letrozol lebih efektif dibandingkan klomifen sitrat dalam hal ketebalan endometrium tetapi
tidak untuk jumlah folikel dominan.

Kata kunci: klomifen sitrat, letrozol, induksi ovulasi, ketebalan endometrium, folikel dominan.
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Introduction

World Health Organization (WHO) had declared
infertility as a health problem on 30" November
2009. Infertility has a definition as a reproductive
system disease marked by the inability of achieving
pregnancy after 12 months or more periods of sexual
intercourses without the use of contraception.’? It
occured on about 10-15% spouses at reproductive
age in the United States (6% in North America and
3.1% in South & Middle America), 3% in Middle East,
10.1% in Africa, 4.8% in Asia and Oceania, 2.9% in
India, 2.9% in Philippines, 1.9% in Bangladesh, and
3.4% in Indonesia.**®

Infertility caused by female factors accounted
for 28.6% to 57.5% of all cases.®"® WHO
explained that anovulation infertility caused by
ovulation dysfunction (WHO anovulation infertility
classification class 2) appeared on 80% of cases."
One of the treatment to cure this condition is by
ovulation induction to stimulate mature oocyte.'? All
this time, ovulation induction agent commonly used
in Indonesia is clomiphene citrate. It has a relatively
high ovulation success rate, approximately 50-
75%, but the conception success rate is just about
10-40%."*'5 The unconformity between ovulation
and conception rate of this drug is caused by the
anti-estrogen effect of clomiphene citrate which
caused the thinning of endometrium layer and
reducing endometrium exogenicity.'>2° Dehbashi et
al'® reported that the administration of clomiphene
citrate affected endometrium thickness, but
not its exogenicity. Gonen et al'” found that the
administration of clomiphene citrate was actually
affecting endometrium thickness and exogenicity,
and there was a conformity between endometrial
thickness, exogenicity, and pregnancy rate. A study
by Rinaldi et al'® concluded that pregnancy rate was
higher in the group with an endometrium thicker
than 10 cm. Therefore, the anti-estrogen effect of
clomiphene citrate was suspected as the cause of
the ovulation-conception number unconformity.'®

The other promising ovulation inducing agents
other than clomiphene citrate is letrozole. Letrozole
is an aromatase inhibitor commonly used in breast
cancer treatment. Aromatase inhibitor reduces
estrogen level in breast cancer patients and inhibiting
the growth of the cancer.?' The use of letrozole as
an ovulation inducing agents is promising and will
improve ovulation-conception rate unconformity
found on clomiphene citrate administration because
letrozole has no anti-estrogen effect like clomiphene
citrate.’™ Begum et al?? proved that the endometrial
layer was thicker on letrozole administration
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compared to clomiphene citrate (9.03+0.89mm
vs 10.37+1.2mm; p<0.05). However, there were
different results such as the study by Badawy
et al,** obtaining different result on endometrial
thickness between clomiphene citrate and letrozole
(9.2+0.7mm vs 8.11£0.2mm; p<0.05). Disappointing
result was also reported by Dehbashi et al,>® where
the endometrial thickness on either clomiphene
citrate and letrozole did not show any significant
difference (7.12+2.01mm vs 6.4411.68mm; p>0.05).
Although there were differences on endometrial
thickness, letrozole is still considered as a promising
drug because of the absence of anti-estrogenic
effect. Therefore, this study is aimed to know the
effectiveness of clomiphene citrate and letrozole for
ovulation induction related to endometrial thickness
and the number of dominant follicles between the
administration of 50mg to 100mg of clomiphene
citrate with 2,5mg to 5mg of letrozole.

Methods

This is a cross sectional study using medical
records of patientsreceiving either 50mg clomiphene
citrate, 100mg clomiphene citrate, 2.5mg letrozole,
or 5mg letrozole at dr. Cipto Mangunkusumo
National Hospital, Jakarta from January 2011-
May 2015. Every treatment groups received the
agent daily on 34-7t" day of menstrual cycle. The
inclusion criteria of the samples were women who
met the diagnostic criteria for anovulation infertility,
receiving either 50 mg clomiphene citrate, 100mg
clomiphene citrate, 2.5mg letrozole or 5mg letrozole
therapy, and have a complete USG medical record.
On 12" day of menstrual cycle, transvaginal
ultrasound examination was performed to measure
endometrial thickness and dominant follicle number.
Ultrasonography examination was performed by
expert in reproductive endocrinology. Smokers
and patients receiving both clomiphene citrate and
letrozole at the same time were excluded.

All numerical values were tested for their
distribution normality using Kolmogorov-smirnov or
Shapiro-wilk tests. Normally distributed data were
expressed as mean * standard deviation whereas
non-normally distributed data were expressed as
median (minimum-maximum). The comparison
of numerical variables between groups were
tested using one-way ANOVA and Kruskall Wallis.
Independent t-test or Mann-Whitney were used for
post-hoc analysis between groups. All p values <0.05
were considered statistically significant. Statistical
analysis were performed using Statistical Package
for Social Science (SPSS) for windows version 22.
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License to use the medical records of patients
at RSCM had been coordinated with related parties
and had been approved by the Health Research
Ethics Committee of the Faculty of Medicine,
Universitas Indonesia Number 245/ UN2.F1/ETIK
/2015 on 30 March 2015.

The Effectiveness of Clomiphene Citrate and Letrozole

Endometrial Thickness, Morphology, and
Number of Dominant Follicle

There was a significant difference on endometrial
thickness on late-follicular phase (p<0.001) between
women receiving clomiphene citrate and letrozole.
However, there were no significant differences on

the comparison of women receiving 2.5mg letrozole

Table 1. Subject Characteristics between Groups Received Clomipheneand Letrozole

(n=143)
Characteristics Clomiphene Letrozole
50mg (n=45) 100mg (n=29) 2.5mg (n=23) 5mg (n=46)
Age (year) 33.29+4.5 33.76 £ 5.24 3497 £5.1 3411 +£4.06
BMI (kg/m?) 22.2(17.7-40.1)  23.63+3.77 23.9+347 23.1+347
Duration of 3(1-13) 3 (1-13) 5 (1-10) 3 (1-13)

infertility (year)

Data were presented as mean * standard deviation or median (minimum-maximum)

Table 2. Etiology of Infertility between Groups Received Ovulation Induction

Etiology B Clomiphene ~ ~ Letrozole B
50mg (n=45) 100mg (n=29) 2,5mg (n=23) 5mg (n=46)
Male factor 11 (24.4%) 7 (24.1%) 8 (34.8%) 17 (37.0%)
Female factor 18 (40.0%) 6 (20.7%) 8 (34.8%) 14 (30.4%)
Idiopathic 16 (35.6%) 16 (55.2%) 7 (30.4%) 15 (32.6%)

Results
Subjects’ Characteristics

A number of 143 patients were recruited in

against women receiving 5mg letrozole and between
women receiving 50mg clomiphene citrate and
100mg clomiphene citrate (p>0.005).

Trilaminar endometrial morphology was higher in
women receiving 2.5mg and 5mg letrozole compared to
those administered with 50mg and 100mg clomiphene
citrate (14% and 23.1%). There was no significant
difference on follicle numbers between women receiving
clomiphene citrate and letrozole (Table 3).

this study. Subjects were grouped based on their
treatment: 45 patients on clomiphene citrate 50mg
group, 29 patients in clomiphene citrate 100mg
group, 23 patients in letrozole 2.5mg group, and 46
patients in letrozol 5mg group. Characteristics of the
subjects were presented in Table 1. We classified
patient’s causes of infertility either male, female or
idiopathic factor as shown in Table 2. There was no
difference in causes of infertility in four groups.

Table 3. Endometrial Thickness, Morphology, and Number of Dominant Follicle after Ovulation

Induction
Outcome Variables Clomiphene Letrozole
50mg (n=45) 100mg (n=29) 2,5mg (n=23) 5mg (n=46) p

Endometrial thickness (mm)ab.ed 9 (5-20) 8 (4.3-17) 12 (11-16) 11 (8-18) <0.001*
Number of dominant follicle (n,%) 1 (0-3) 1(0-2) 1(1-2) 1(0-3) 0.664
Endometrial morphology (n,%)

Thin 14 (9.8%) 4 (2.8%) 0 1(0.7%) <0.001

Intermediate 13 (9.1%) 12 (8.4%) 3(2.1%) 12 (8.4%)

Trilaminar 18 (12.6%) 13 (9.1%) 20 (14%) 33 (23.1%)

*Kruskal Wallis
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Post-hoc analysis with Mann-Whitney test with
p<0.05 between: 2clomiphene citrate 50mg dan
letrozole 2.5mg, P2clomiphene 50mg and letrozole
5mg, “clomiphene 100mg and letrozole 2.5mg,
and %clomiphene 100mg and letrozole 5mg.

Discussion

This study compared endometrial thickness,
morphology, and number of dominant follicle
between groups receiving different doses of
either clomiphene citrate or letrozole. This study
confirmed the difference of endometrial thickness
and endometrium morphology between these two
different type of induction agents. This was similar
with previous study: letrozole yielded thicker
endometrium, thus preferable for successful
pregnancy.?? However, a contrary result was noted
from Maryati et aP* study among Indonesian
population with similar setting. Besides, Casper
and Mitwally? reported that there was no difference
in the number of dominant follicle between groups.

To date, clomiphene citrate is the most
prescribed induction agent. However, there was a
rising question about its efficacy. Although ovulation
rate was quite high, the pregnancy rate was still low.
This probably due to endometrial thickness and
nontrilaminar morphology. Letrozole has become a
center of attention as it has anti-estrogenic effect.?

This study found that there was no difference in
the given doses of induction agent. Previous report by
Fadhli et aP” found a thicker endometrium with 5mg
letrozole compared to 2.5mg letrozole. Previously,
successful rate in pateints who took letrozole was
higher than clomiphene citrate. As clomiphene
citrate remains a gold standard for therapy, Begum
et al?? found that letrozole could become a solution if
they failed with clomiphene citrate.

Endometrial thickness is an important factor
for successfull pregnancy after induction. However,
there is a controversy on its role due to different
results in many trials. In a meta-analysis, there was
no difference in pregnancy rate and ovulatory cycles
between letrozole and clomiphene citrate.22Remohi
et al*® stated that estradiol level correlated
with endometrial thickness. Also, endometrial
thickness correlated with implantation. However,
those parameters were not a good predictors for
pregnancy. There were another factors attributed
for successful pregnancy, including vasculature
of the subendometrium and intraendometrium.®
The main limitation encountered in this study was
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unequal sample size between all groups. Besides,
we could not report the effects of each treatment
regarding with the neonatal outcomes.

Conclusions

This study supported that letrozole was
associated with thicker endometrium and trilaminar
morphology of endometrium. However, there
was no significance difference in the number of
dominant follicle. Further study on its efficacy
toward pregnancy rate between different doses of
clomiphene citrate and letrozole among Indonesian
population is needed.

References

1. Zegers-Hochschild F,Adamson GD, de Mouzon J, Ishihara
O, Mansour R, Nygren K, et al. International Committee for
Monitoring Assisted Reproductive Technology (ICMART)
and the World Health Organization (WHO) revised glossary
of ART terminology, 2009. Fertil Steril. 2009;92(5):1520-4.

2. Younger J. WHO releases glossary of terminology in
assisted reproduction, defines infertility as a disease
2009. Geneve: WHO; 2010.

3.  Mosher W, Pratt W. The demography of infertility in the
United States. Annu Prog Reprod Med. 1992:37-43.

4. Mitwally MF, Casper RF. Aromatase inhibition reduces
the dose of gonadotropin required for controlled
ovarian hyperstimulation. J Soc Gynecol Investig.
2004;11(6):406-15.

5. Zegers-Hochschild F SJ, Schwarze JE, Alam V.
Infertility. In: Quah S, Heggenhougen HK. International
enclyclopaedia of publich health. 1st ed. San Diego:
Elsevier; 2008. p.576-87.

6. Speroff L, Fritz MA. Clinical gynecologic endocrinology
and infertility. 7th ed. Philadephia: Lippincot Williams
and Wilkins; 2005

7. Berek, S J. Berek & Novak’s Gynecology. 14th
ed. Stubblefield PG, Carr-Ellis S, Kapp N, editors.
California: Lippincott Williams & Wilkins; 2007.

8. Poppe K, Velkeniers B. Thyroid and infertility.
Verhandelingen-Koninklijke Academie voor
Geneeskunde van Belgie. 2001;64(6):389-99.

9. Aflatoonian A, Seyedhassani SM, Tabibnejad N. The

epidemiological and etiological aspects of infertility

in Yazd province of Iran. Iranian J Reprod Med.
2009;7(3):117-22.

Kamali M, Baghestani AR, Kashfi F, Kashani H,

Tavajohi S, Amirchaghmaghi E. A survey on infertility

in Royan Institute. infertility. 2007;2(5):6.

11. van Santbrink EJ, Fauser BC. Ovulation induction in

normogonadotropic anovulation (PCOS). Best Pract

Res Clin Obstet Gynaecol. 2006;20(2):261-70.

Timor-Tritsch IE, Goldstein SR. Ultrasound in

gynecology. New York: Elsevier Health Sciences; 2007.

10.

12.



Vol. 4, No. 2, Agustus 2016

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Drake T, Tredway D, Buchanan G. Continued clinical
experience with an increasing dosage regimen
of clomiphene citrate administration. Fertil Steril.
1978;30(3):274-7.

Badawy A, Aal IA, Abulatta M. Clomiphene citrate
or letrozole for ovulation induction in women with
polycystic ovarian syndrome: a prospective randomized
trial. Fertil Steril. 2009;92(3):849-52.

Homburg R. Clomiphene citrate—end of an era? A
mini-review. Hum Reprod. 2005;20(8):2043-51.
Dehbashi S, Parsanezhad M, Alborzi S, Zarei A.
Effect of clomiphene citrate on endometrium thickness
and echogenic patterns. Int J Gynaecol Obstet.
2003;80(1):49-53.

Gonen Y, Casper RF. Prediction of implantation by the
sonographic appearance of the endometrium during
controlled ovarian stimulation for in vitro fertilization
(IVF). J In Vitro Fert Embryo Transf. 1990;7(3):146-52.
Rinaldi L, Lisi F, Floccari A, Lisi R, Pepe G, Fishel S.
Endometrial thickness as a predictor of pregnancy
after in-vitro fertilization but not after intracytoplasmic
sperm injection. Hum Reprod. 1996;11(7):1538-41.
Whiting C, Walters C. Comparison of endometrial
biopsy, cervical mucus score and incidence of
unruptured follicle syndrome between infertile women
on clomiphene citrate and in natural cycles. Fertil
Steril. 1997;1001(1997):S101.

Roumen F. Decreased quality of cervix mucus under
the influence of clomiphene: a meta-analysis. Ned
tijdschr geneesk. 1997;141(49):2401-5.

Miller WR. Background and development of aromatase
inhibitors. In: Furr BJA. Aromatase inhibitors. Basel:
Springer; 2008.p.1-21.

Begum MR, Ferdous J, 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):853-7.

103

23.

24.

25.

26.

27.

28.

29.

30.

The Effectiveness of Clomiphene Citrate and Letrozole

Dehbashi S, Dehbashi S, Kazerooni T, Robati M,
Alborzi S, Parsanezhad ME, et al. Comparison of the
effects of letrozole and clomiphene citrate on ovulation
and pregnancy rate in patients with polycystic ovary
syndrome. Iranian J Med Sci. 2015;34(1):23-8.
Maryati S, Hestiantoro A, Surjana E. The effect of
letrozole and clomiphen citrate in mature follicle count,
ovulation and endometrial thickness in unovulated cycle
women. Indones J Obstet Gynecol. 2011;33(4):228-32.
Casper RF. Letrozole versus clomiphene citrate:
which is better for ovulation induction? Fertil Steril
2009;92(3):858-9.

Fisher SA, Reid RL, Van Vugt DA, Casper RF. A
randomized double-blind comparison of the effects
of clomiphene citrate and the aromatase inhibitor
letrozole on ovulatory function in normal women. Fertil
Steril. 2002;78(2):280-5.

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):161-4.
Requena A, Herrero J, Landeras J, Navarro E, Neyro
JL, Salvador C, et al. Use of letrozole in assisted
reproduction: a systematic review and meta-analysis.
Hum Reprod Update. 2008;14(6):571-82.

Remohi J, Ardiles G, Garcia-Velasco J, Gaitan P,
Simon C, Pellicer A. Endometrial thickness and serum
oestradiol concentrations as predictors of outcome in
oocyte donation. Hum Reprod. 1997;12(10):2271-6.
Zaidi J, Campbell S, Pittrof R, Tan S. Endometrial
thickness, morphology, vascular penetration and
velocimetry in predicting implantation in an in vitro
fertilization program. Ultrasound Obstet Gynecol.
1995;6(3):191-8.



