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Clinical Efficacy of Clomiphene Citrate and Letrozole Combined with Gonadotropins for
Superovulation in Patients with Clomiphene-Induced Thin Endometrium

Eun Joo Lee, Hyun Jong Park, Hyo In Yang, Kyung Eun Lee, Seok Kyo Seo, Hye Yeon Kim,
Sihyun Cho, Young Sik Choi", Byung Seok Lee, Ki Hyun Park, Dong Jae Cho

Department of Obstetrics and Gynecology, Yonsei University College of Medicine, Seoul, Korea

Objective: The aim of this study was to compare the clinical efficacy of clomiphene citrate (CC) and letrozole combined with
gonadotropins for controlled ovarian stimulation (COS) in patients with CC-induced thin endometrium
Methods: Fifty-one intrauterine insemination cycles performed in patients who previously had a thin endometrium (<8 mm) to
ovulation induction using CC were included in this study. A CC 100 mg/day (CC + gonadotropin group, n=26) or letrozole 2.5 or
5 mg/day (letrozole+ gonadotropin group, n=25) was administered on day 3~7 of the menstrual cycle, combined with gonadotropins
at dose 75~150 IU every other day starting on day 5~7. We compared total dose of gonadotropin used, endometrial thickness,
endometrial pattern, number of follicles >14 mm on hCG day, pregnancy rate and multiple pregnancy rate between the two groups,
which were statistically analyzed using Mann-Whitney U test or Fisher's exact test, where appropriate.
Results: There were no significant differences in clinical characteristics such as age, duration of infertility, number of previous
IUI cycles, basal serum hormone levels and cause of infertility between the two groups. In both groups, the endometrium was
significantly thicker than that of previous ovulation induction cycles using CC. No significant differences were found in the total
dose of gonadotropin used, day of hCG administration, the rate of triple endometrium and pregnancy rate. The number of follicles
>14 mm was significantly lower (3.7£1.7 vs. 2.8%1.7, p=0.03) and the endometrium on hCG day was significantly thicker (7.7+
1.5 vs.9.1£1.7, p=0.001) in letrozole+gonadotropin group compared to CC+gonadotropin group.
Conclusion: The clomiphene citrate and letrozole combined with gonadotropins appear to avoid the undesirable effects on the
endometrium frequently seen with CC for ovulation induction. However, in terms of adequate endometrial development or
optimal follicular growth, letrozole may be more beneficial than CC for gonadotropin-combined COS in patients with CC-induced
thin endometrium. Further prospective randomized controlled studies in a larger scale will be necessary to confirm our findings.
[Korean. J. Reprod. Med. 2009; 36(2): 111-119.]

Key Words: Endometrium, Clomiphene citrate, Aromatase inhibitor letrozole, Controlled ovarian stimulation (COS), Intrauterine
insemination (IUT)
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Table 1. Clinical characteristics of study subjects

L EREEER

CC+ gonagotropin

letrozole + gonadotropin

(n=26) (n=25) P value

Age (years) 341137 32.91+4.0 0.31
Infertility duration (years) 2.01+0.9 2.1+1.2 091
No. of previous IUI cycles 0.5+0.8 1.0+0.9 0.09
Basal serum LH (mIU/mL) 45%1.1 48+2.4 0.61
Basal serum FSH (mIU/mL) 51%1.7 53*+1.8 0.41
Basal serum E; (pg/mL) 31.4%£19.5 51.6£39.0 0.19
Primary Infertility 11/26 14/25 0.41
Cause of infertility 0.73

Ovulatory (%) 4(154) 5(20.0)

Unexplained (%) 22 (84.6) 20 (80.0)
Endometrial thickness in previous CC cycle (mm) 6.6+0.7 6.810.6 0.56

Values are mean £ S.D.

CC, clomiphene citrate; TUI, intrauterine insemination; LH, lutenizing hormone; FSH, follicle-stimulating hormone;

E,, estradiol

Eun Joo Lee. Clomiphene Citrate and Letrozole Combined with Gonadotropins. Korean J Reprod Med 2009.
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Table 2. Outcomes of controlled ovarian stimulation and intrauterine insemination

CC+gonagotropin

letrozole+ gonadotropin

(n=26) (n=25) P value
Total dose of gonadotropin used (IU) 409.6£118.5 371.0+173.0 0.20
Day of hCG administration (MCD #) 12.2£1.5 129124 0.39
Positive urine LH (%) 5/26 (19.2) 3/25 (12.0) 0.70
No. of follicles > 14 mm on hCG day 3.7t£1.7 2.8+1.7 0.03
Maximum follicle diameter 20.4%2.0 20.3%3.1 0.50
Endometrial thickness on hCG day 7.7£1.5 9.1%£1.7 0.001
Triple endometrial pattern 26/26 26/26 1.00
Day of TUI (MCD #) 13.6+1.0 13.8%1.5 0.71
Clinical pregnancy rate (%) 4/26 (15.4) 5/25 (20.0) 0.73
Multiple pregnancy rate (%) 0/4 (0) 1/5 (20) 1.00

Values are mean & S.D.

CC, clomiphene citrate; hCG, human chorionic gonadotropin; MCD, menstrual cycle day; LH, luteinizing hormone;

IUI, intrauterine insemination

Eun Joo Lee. Clomiphene Citrate and Letrozole Combined with Gonadotropins. Korean J Reprod Med 2009.

22000 o3k 54 Huolr] 71l Y A %
ong fo] & dxAFE 2R vhgo] A
olm thro] WA o ol wE WAads
TET] AEAS Y AL da el ==
Ao 2 A o AERA S=8A0 FFEE (up-

= H
A g8l diste] obr] AEES ulglr]= ol
& Ao}

B Ato| - hCG Fojde] AFgiete] CC+Gn
ol H|gke] letrozole+Gnaoll A 28k Al 7%
o & ATEA fARE A B vl
ATk Mitwally 52 91 Eo] £ Fhxjol|A] 2l
58S fle HulER A S5 A3 AT

H 59 B¢ 4 PEZZE 25 mgS Folata A
TAARE F¥ATE22S Y 50~150 U W3
Folgh o (n=36), €ET7] ASLANEH Y 22
u]# 100 mgS FoIsta ASAAFEH FEATE
2RSS A 50~150 IU W Fo3t o (n=18), ¥
BAF71Y A3LAFE dEATE2 2T Y 50~
225 IU 743 o (n=56)¢] A= Hlusgl=t

18 mm o)/ o] 2peli= flomAM ARSE
IAssER] ¢ YERS ke ZRvH
R woll M FoleiAl ARAaL v kel v
of Abguiere] A Bl

18.7%)°] =1 ‘:E?}% wol A el Al ek
thal ®aEkieh? ubd, Jee & TR 99
7R =9 A e rgAlEs A S
TA 93719 ABRYAIEREE 59 o dd YE
®E 25 mg Tl (n=66) 4 =3 100
mgS Foi35tal n=27) LAT7] ASsLAFE Q13t
77 AAAFE2E 150 IUE ol Enitt Folgh
AyE Haskglsd hCG Folde] Absiet

¢

{t m[o

!
ME (19.1% vs. 10.5% vs.

[¢]

-115-



Clomiphene Citrate and Letrozole Combined with Gonadotropins

AR JalEA Felgh Zpol7) §lithar Kars)
9t} Ensich 52 9l Bmo] Eo] 3lxjoA] Al
gk 729 % f‘z} A AT A JATFAS g
e Al 9 F7] ABYANH 59 e 4o

HEZZE 5 mgih FoIgt o (n=70) 5L A7)
of 4 ZFzujH 100 mgS Folsta €AFF7] Al

6AARE MU AT 2RE 75 [US e &
A%+ =70)S Mlaslg s HERS oA
AFgHEte] FAZE FAR o A dAlEol
FolatAl Eskthar Rasiglon Al £l &
d o] QAFFAS fgh HFFEA HER
= o= Aol FRMA-AAFEEE WY
Holl gk =& hA] Whio] @ 4 92

ATET o] o] AFEolAM Kol A
HEZZES &5 JHA=32

o)
tlo
=
ox

stttk Aol At

A1 A5 AAEA 2pgute] FAel o El
A =de] e Agelth wig A Abguieke]
FA7F 6 mm ©o]3Ql A9 dale] E7Fsstal 8
mm VRl A = YA fAF (preclinical miscar-
riage)®] 7hsAd ol oA ZSboll A Abg et
o Fert 1Al A9 of 5ok o] Avkal B
g vk Aok Wbl Kolibianakis 5> 22w
< o] &% JATFAHA A FAE S5k

A4 (ongoing) YAIES o5 4= glvka 319

o]
A ZAFguiEre] e Al AeEd o A
74]7} AAGE 2FgUEE FAREe 2 QALY A of

2 5T = vk Sltk? 2 AgelA
CC+GnELJJr H| 15k letrozole+Gnitoll A AU et
o FAZL FrelsHAl S7Fskdl oy dalES At
s A A dqtoln BRI A

o 28 2R Al YAEOIN KT Aol B
wold Yok F5AS MAT 5 glome A
g3} P ANE s g B Ol
wo) Mg A7l Bey dow ARgd ®
& ATHY PAS AAAE AT 84

Fdeo] A 9 wjolrt I
ST F71E e E g
= 717}
Aojxo] qlo] ol W& JAalEol gt FEFs
Al 4= glom Apguete] FAREe 2 Apgu
we] gAdo] AR EE Ao ofH B R mAlE
2 W3l 5o JFgFS wAS 4= gl webd &%
AL rle F71olA ] Bl A5t B 2
o] 8448 ks oy AAEel digh AT
7} 23k Alow AlgHTh
2 AT A hCG FYL 9] 14 mm ©]%+e] T
W=7} CC+Gnioll H]3}o] letrozole+Gnoll A
oAl A=l v ATelA frAkgE Aot
B v dh? Jee 5 17 mm o]AFe] W¥
7F HEZZE 25 mgd)S W FoldM F2v|T
(100 mg/d)S W3 FoIgk TR} fFo8HA A3

al

82 E, 55 fos] wgkoy) thy JalgL
T

=

(receptivity) 4 oz}
EAT B A7 9l

ZFol7h gASithar Harshlth vk, Mitwally
AT 2o WHEsle] YJERE (25 mg/d)
Folgk 3 F2ujdl (100 mg/d)S 3 TS
H gk Aol Al 18 mm ©]/de] R 7} & 3t
o frelgt xpol7} glivtar Hasl el o2 sk
ATAT ] Aole JAATEEEY AFF AlH
Fol Wy, 3kx} A7) 2o] Soll 7]AE
it} B Ao A CC+GnHE.t} Letrozole+Gnir*
oA FrelahAl AL o] A}t sl ot
O] AAEol A Fofgh 2pelE Holx|= edth
gy B AGE E3ksle] ool dtEe] R

o

¢

¥

-116 -



K363 ™22, 2009

Al R U BlE $aksellA g Sl
& A A s R S2rEs
oA dERES WA g E Uy 2

il

gm0 ALeA
astel olstel AFWEe] Fo] ojAEE A
o7 Al

o
>

T

=
o
ol
il
rir
o
=2
P>
[m
il

A g
9 EAE AT 5 US A0 ARE 53, 4
AAFEER YELES WFshe T
e SRR Yk Wl vistel 43
Wete] FAE o 7P JedEe] 8 7
A7 F glome AA% Agutte] we
el At SastAE FFEe) AN A
A7 AEE DR 4Y FUA ueh {8
F e Aoz Ardd ae} B AT 59
4 Qielm RV} Mol 1 AskE Helsh]
A FF ditne] AFH A7 BaF A
o= ApRdD)
SR

1. Adashi EY. Ovulation induction: clomiphene citrate. In: Adashi
EY, Rock JA, Rosenwaks Z, eds. Reproductive endocrinology,
surgery and technology. Lippencott-Raven, Philadelphia, PA
1996; 1: 1181-206.

2. Deaton JL, Gibson M, Blackmer KM, Nakajima ST, Badger
GJ, Brumsted JR. A randomized, controlled trial of clomiphene
citrate and intrauterine insemination in couples with unex-
plained infertility or surgically corrected endometriosis. Fertil
Steril 1990; 54: 1083-8.

3. Glazener CM, Coulson C, Lambert PA, Watt EM, Hinton RA,
Kelly NG, et al. Clomiphene treatment for women with
unexplained infertility: placebo-controlled study of hormonal
responses and conception rates. Gynecol Endocrinol 1990; 4:
75-83.

4. Guzick DS, Sullivan MW, Adamson GD, Cedars MI, Falk RJ,
Peterson EP, et al. Efficacy of treatment for unexplained
infertility. Fertil Steril 1998; 70: 207-13.

5. Dickey RP, Taylor SN, Curole DN, Rye PH, Pyrzak R.
Incidence of spontaneous abortion in clomiphene pregnancies.
Hum Reprod 1996; 11: 2623-8.

6. Gorlitsky GA, Kase NG, Speroff L. Ovulation and pregnancy

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

- 117 -

[

0lSF - eH3Z - 50l -

rates with clomiphene citrate. Obstet Gynecol 1978; 51: 265-9.

. Garcia J, Jones GS, Wentz AC. The use of clomiphene citrate.

Fertil Steril 1977; 28: 707-17.

. Hammond MG. Monitoring techniques for improved pregnancy

rates during clomiphene ovulation induction. Fertil Steril 1984;
42: 499-509.

. Gysler M, March CM, Mishell DR, Bailey EJ. A decades

experience with an individualized clomiphene treatment
regimen including its effects on the postcoital teat. Fertil Steril
1982; 37: 161-7.

Gonen Y, Casper RF. Sonographic determination of a possible
adverse effect of clomiphene citrate on endometrial growth.
Hum Reprod 1990; 5: 670-4.

Eden JA, Place J, Carter GD, Jones J, Alaghband-Zadeh J,
Pawson ME. The effect of clomiphene citrate on follicular
phase increase in endometrial thickness and uterine volume.
Obstet Gynecol 1989; 73: 187-90.

Opsahl MS, Robins ED, O'Connor DM, Scott RT, Fritz MA.
Characteristics of gonadotropin response, follicular develop-
ment, and endometrial growth and maturation across con-
secutive cycles of clomiphene citrate treatment. Fertil Steril
1996; 66: 533-9.

Dickey RP, Olar TT, Taylor SN, Curole DN, Harrigill K.
Relationship of biochemical pregnancy to pre-ovulatory
endometrial thickness and pattern in patients undergoing
ovulation induction. Hum Reprod 1993; 8: 327-30.

Casper RF. Letrozole: ovulation or superovulation? Fertil Steril
2003; 80: 1335-7.

Mitwally MF, Casper RF. Aromatase inhibitors in ovulation
induction. Semin Reprod Med 2004; 22: 61-78.

Ivoson T, Smith I, Ahern J, Smithers D, Trunel P, Dowseh M.
Phase I study of the oral nonsteroidal aromatase inhibiter
COS 20267 in post menopausal patients with advanced breast
cancer. Cancer Res 1993; 53: 266-70.

Mitwally MF, Biljan MM, Casper RF. Pregnancy outcome
after the use of an aromatase inhibitor for ovarian stimulation.
Am J Obstet Gynecol 2005; 192: 381-6.

Mitwally MF, Casper RF. Use of an aromatase inhibitor for
induction of ovulation in patients with an inadequate response
to clomiphene citrate. Fertil Steril 2001; 75: 305-9.

e, A, 8 4, e, A el 5 2=
mjglle] A vhg-S Hole thdddhTea $

Z}o| 4] Aromatase Inhibitor?] -84, t3E< s3] %]



Clomiphene Citrate and Letrozole Combined with Gonadotropins

20.

21.

22.

23.

24.

2005; 32: 27-32.

Eijkemans MJ, Polinder S, Mulders AG, Laven JS. Habbema
JDF, Fauser BC. Individualized cost-effective conventional
ovulation induction treatment in normogonadotrophic anovula-
tory infertility (WHO group 2). Hum Reprod 2005; 20: 2830
7.

Matorras R, Diaz T, Corcostegui B, Ramon O, Pijoan JI,
Rodriguez-Escudero FJ. Ovarian stimulation in intrauterine
insemination with donor sperm: a randomized study comparing
clomiphene citrate in fixed protocol versus highly purified
FSH. Hum Reprod 2002; 17: 2107-11.

Mitwally MF, Casper RF. Aromatase inhibition reduces
gonadotropin dose required for controlled ovarian stimulation
in women with unexplained infertility. Hum Reprod 2003; 18:
1588-97.

Bedaiwy MA, Forman R, Mousa RA, Hesham G, Inany Al,
Casper RF. Cost-effectiveness of aromatase inhibitor co-
treatment for controlled ovarian stimulation. Hum Reprod
2006; 21: 2838-44.

Jee BC, Ku SY, Suh CS, Kim KC, Lee WD, Kim SH. Use of
letrozole versus clomiphene citrate combined with gonado-
tropins in intrauterine insemination cycles: a pilot study. Fertil
Steril 2006; 85: 1774-7.

25.

26.

27.

28.

29.

30.

- 118 -

LPRERTL

—_

Casper RF, Mitwally MFM. Review: aromatase inhibitors for
ovulation induction. J Clin Endocrinol Metabol 2006; 91: 760
-71.

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: 571-82.

Ensiech Sh, Tehrani N, Zhila A, Batool H, Rashidi, Elham
Azimi. Comparison of the efficacy of the aromatase inhibitor
letrozole and clomiphen citrate gonadotropins in controlled
ovarian hyperstimulation: a prospective, simply randomized,
clinical trial. J Assist Reprod Genet 2008; 25: 187-90.
Kolibianakis EM, Zikopoulos KA, Fatemi HM, Osmanagaoglu
K, Evenpoel J, Van Steirteghem A, et al. Endometrial thickness
cannot predict ongoing pregnancy achievement in cycles
stimulated with clomiphene citrate for intrauterine insemination.
Reprod Biomed Online 2004; 8: 115-8.

Warrington C, Faraj R, Willett M. Endometrial thickness and
outcome in sub-fertile women treated with clomiphene citrate.
J Obstet Gynaecol 2008; 28: 626-8.

Mitwally MF, Casper RF. Aromatase inhibition improves
ovarian response to follicle-stimulating hormone in poor
responder. Fertil Steril 2002; 7: 776-80.



Hi362 22, 2009 Ol 2as - 2500132 M&w 2 62

-22XE-
2 M FRUAS AREE R EA gRe ATUEe BYd S5 AT E R SR B s
o WY Felsh sl whel 994 BEAS v EAjshudt Sl

A e EE WY iSRRI 517 ATl 2SN €AFT] ABLARE 59 w3 F2|

AAAFZEERE 72 4Y 2279 100 mgs FANT 0=26) JEZZ+AZAATIEE 72 dY HEZE
2.5 mg Ei= 5 mgS TSIt m=25). & wollA EAF7] As~7LAFE AHEL] F7)7F 18 mm o) el =EEt
74| o] el & WA JAAFEELEL 75~150 TUE FoJslqltt o wollA AAATE2E F AR, Agulute]
A, Aol FEl, hCG Tl 14 mm o W] 45, hCG FAY, AL, tEf dalES vlusiglon F
Al £41-2 Mann-Whitney U test or Fisher's exact test 5= ©]-8-35F31t}.
g If: A8, B9V o)A QAFFA 3, 714 FF LH, FSH, E, 5%, 299 991 59] iz Exe oF

2 Zpol7t U TE AR 2R W J+HHB¥° TAl & Aguete] FAE olxle] SRv|ES ARggh )9}
ms}oq oA AT AAAFTER F AFEE hCG Fo1Y, AFguleke] ks vlE, Jalg 2 ohe ¢
&L Frolgk o7t gtk SR A+ AT T 2R ol vk ﬁlEi*MWZFLE = oA 14 mm ©]
A G g fYeA A 37117 vs. 2.8+1.7, p=0.03). #l& A AFH FAE= FolshA FAUT (7.7
1.5 mm vs. 9.1£1.7 mm, p<0.05).

2F

A o] o] =S AREE wiE-RE 71014 8 mm PREe] gF2 A guvhe BE = $AEClA A
835

Al +

2 B iREE glete] vl AEAl gk ATUTE Bd BAsdA Ae5AE A7 Fujiea
Z2n3 &= HEZES AXATFITEET) Hilsle] AL W o] &}

o v Azl mg ¥4

rO\' U:E

2 9% 4 g Ao Angth A4% Aguute] we W A4 W Y SHdA AT Ee
SR HS SRS Yol SRaae YU P 3 0 R8E 5 gond A dhite 2
A @77t Wad Aow AR

SaEol At 2R, dERE, i, Q3

-119-



