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Effect of Aromatase Inhibitor (Al) in Polycystic Ovary Syndrome Patients
with an Inadequate Response to Clomiphene Citrate
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Objective: To evaluate the effectiveness of aromatase inhibitor (Al) for ovulation induction in
polycystic ovary syndrome (PCOS) patients with thin endometrium, hyper-responsiveness after
clomiphene citrate (CC) treatment.

Material and Methods: A prospective study was performed in 43 PCOS patients (50 cycles) with
ovulatory dysfunction between March 2004 and September 2004. Al group (total 36 cycles) included
the patients 1) with thin endometrium below 6 mm on hCG day after CC (n=17), 2) with more than 5
ovulatory follicles after 50mg of CC (n=4), 3) who do not want multiple pregnancy (n=14). Patients
were treated with Letrozole 2.5mg for days 3 to 7 of the menstrual cycle. CC group (total 14 cycles)
were treated with CC 50~100 mg.

Results: In PCOS patients, ovulation was occurred 97.2% after Al use. Between Al group and CC
group, there was no significant difference in the mean age, duration of infertility, interval of menstruation,
basal FSH, prior treatment cycles, and the day of hCG administration. But, the number of mature
follicles (=15 mm) was lower in the Al group (1.08£0.45 vs. 1.64+£0.75) (p=0.018), and the thickness
of endometrium (mm) was significantly thicker in the Al group (10.35+1.74 vs. 9.23+1.61) (p=0.044),
and E, (pg/ml) concentration on hCG day was lower in the Al group (116.91+75.8 vs. 479.5£300.8)
(p=0.001). Among the Al group, patients with prior thin endometrium (below 6 mm) during CC
treatment showed 10.6+1.6 mm in the endometrial thickness and 106.6+66.8 pg/ml in E, concentration.
Patients with more than 5 ovulatory follicles after CC showed decreased follicle number (1.25+0.5)
compared to prior CC cycle.

Conclusions: In PCOS patients, Al group showed significantly thicker endometrium, lesser number
of mature follicles, and lower E, concentration on hCG day than CC group. Al might be useful alternative
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treatment for ovulation induction in PCOS patients with thin endometrium and hyper-responsiveness

after CC treatment.
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Table 1. Characteristics of patients with PCOS between Aromatase Inhibitor (Al) and Clomiphene Citrate (CC) group

Al group CC group p-value
Age (years) 30.1+3.1 28.6+3.3 NS
Duration of Infertility (months) 22.0+£17.8 22.6116.3 NS
Interval of Menstruation (days) 54.9+35.2 50.9£29.9 NS
Basal FSH (mIU/ml) 7.22+1.97 7.01+15 NS
Prior treatment cycles 3.3t17 25117 NS

Values: mean £ SD, NS: not significant

Table 2. Characteristics of Aromatase Inhibitor (Al) and Clomiphene Citrate (CC) treatment cycles in patients with PCOS

Al group CC group p-value

Day of hCG administration (day) 134113 142416 NS

Number of follicles >15mm 1.08+0.45 1.64+0.75 0.018

EM thickness on hCG day (mm) 10.35+1.74 9.23t1.61 0.044

E, on hCG day (pg/ml) 116.9£75.8 479.5+300.8 0.001

LH on hCG day (mIU/ml) 16.07+17.96 10.26+10.29 NS

Values: mean £ SD, NS: not significant
(Aol <&k wighES 97.2%% 1, Hkgo] i 7 & Wvh e S (4 ycles)oﬂ IR
$-+ 2.8% (L cycle) At T 125205702 o8k HAE AT

Al group¥} CC group®] B+ 93-S 7+7F 30.14 A212 Al groupe] wgte] &R1¥ 3BF7] 5 25
9} 28,64, BA7H 2207023 22,671 €01 71 (5.7%)ol A &E] dals E151%laL, CC group
o, AE]57]= 549U} 50.99, basal FSHE 7.22 M= 1457] F 157] (7.1%)°0 A D}a} SPARS
miu/mL7} 7.01 muimL, oA X &5315% 3357 el
o} 255 7]9 o1, T 7] BAA Aol i
21t} (Table 1). i 51

Al group®} CC groupell A hCG FoJd2 134Y
14290 = Aol 7} gl o, 15 mm o)/de] < SRS GAlAolaL, FarFol7t 7hsehH H
W= 247 1.08709)F 1.6470 2 CC groupol A & A SkAE 7] wEo) v F RS Yaf dxbH o
Ao Folshll Bekth (p=0018). hCG Folel = MeElshs o deld gkl thy va F
o Aguiete] 7= Al groupol Al 10.35 mmi Fro] Fubel wik ol fAlellM FRulHe] v
CC group®] 9.23 mmit} on] QUAl 7% 22 g A 712 APeRel ekl dsE
S HYT (p=0044) hCG FIYUS) E, FEE Al B £84E Avele] dlaEm 84 § o)l
group®ll 4] 116.9 pg/ml©. & CC group2] 479.5 pg/ml = (estrogen negative feedback)S Wallgo 24 s}k
B} ye =X B9 (p=0.001) (Table 2). FA A FSHE] EHE FXlste] wj@-s fr=sH

Al groupell 4] o] F=mjsl AREA] ApgliEtol ok e Wb 7F A7) el 2441 FSH
6 mm ©]3F= SR Skx}t (17 cycles)oll A A o] Bu|7} 9ol e sle] w¥sF AAsH Ho=w
9 A= 106£1.6 mmE FE A OH, B 1066 oF 4~8%0l A Thel A1) The s ERketh &
+66.8 pymiglar, 20l Fof Al 57 ool A, EY] Fulolx ZEuMe 24 ] awFE

-29-



2 o} glo] Ague A H el g
antiestrogenic effectE UFER]o] mj@ih-g-of H]EA
AAgo] A = Bauv) ok’

Aromataset W2, AW, 25, 71 ol A
WA ¥ = cytochrome P-450 enzyme complex@A4] <F

27 A NAEZZNE BFsHE DA 2Hg-st
= ZE2F0|Y. Letrozole> 72 3t Aromatase Inhi-
bitor (ANZ, WA} Tk 220 A aromatization=-
Waste, o ~ERZ AAAS AT dA b
7471 9439l HolAd FrietelA ARREE A mekE
o]t} Letrozole> A5 A AA| o] &&0°] 100%
), 20 vlulste] & w, ¥iz17|7} 45~48
I AR gropx mpR|e; kA7) Folwl o
0] A= Joll A 3] AAFTE vk
7172 Aromatase Inhibitor7} ol ~E=Z7A1e] A
Fanomn iERA FA ¥ Ho]Y)
A58l =L ool whEf FSHe| A
shx|uk, w2b7] 71 #aL central feedbacko] 73
2 fAHER 2 FSHE| ERE oAEH
A BEF7] 7dFolE oA e dgs
7F BEHARE A7) 109 A2 FSHE
A2 AL dX LS F atresiao] whA w7
= &+ 7§] Y3 (mono-ovulation)”} B gt} 2

2 AqoA g da SFToE ae ol

7HAAL e $AllA] letrozole 97.2%2] Wl
5 Holar, vhgol fld leycle o]xe] 22
=l 150 mg (3T)oll = i F=rh =%] ke 3
A2 27 o] thE 7 AT okl vhe-S
HolA| eksteh gl Ak AARL letrozole>
S22 FARHA AFFo7t 7lsd viE f=
A= s B 5 ek

A1 ATl A A Al Gkt

A7 dael A HH|EE o AERS oz
wjr] w 7P FAYGR AAS ®HA)h =3, 6|
@S 938k LH surge= ol=E=7 5%7) 200 pg
ImL oo 2 5041 o] X5 ofof positive feed-
backell 2]af 2= w,” o] wji= dominant follicle©]
15 mm Ao Eealojof 3t}e Letrozole e TE
o)A N 2EZANS FEE 50% H% (A
v o dEA Ik 2 AqtoA heG Foqd
9] o] ~EZA F%== Al group 116.9 pg/ml=Z CC

[

o j=d
T 5

=4
=
L

o

A

= =

[uny

=

to o ki

L
fu

= ol

=]

=

1]

%

-30-

group®] 4795 pg/ml Xt} §-2l5HA (p=0.001) W
s Yoy, Hy Aguie 7= 1035 mm
& CC group®] 9.3 mm Xt} F7 51t} (p=0.44). &
ZH L £ o AERAY Fok &5l A
ZW ol thEk antiestrogenic effectS LFERA 7] i
o & ] & AgUEE Hol= Aol 9l
Letrozolex= 2 0= v o RERZ Fieo
ET8L AgWHE T AL S Hol &
2rjge] B21go] gl FAlolA -85 A8
T Us Fom AztE) B3 hCG Fodol E,
ELoh Agte] #RdS AWEY E, st
50 pg/ml &}l 73--ellA] AFguieke] 7= 113+
2.85mm9laL, E, %7} 100 pg/ml 13kl 734 2
FEre] A= 10.542.01 mm=E 9353 R
A& Ko, letrozole®] AREA] A ~ERZS] FE7}
ol ApguEte] FAl9kE wHo] flE Fo=m
A7y} ol v Aok FAFSke], Fisher 5P
letrozole2 Wik =8 Ald WhE o oA
E, TEolE Agulete] FAE ofn] A 571
27% Bl 8kaL, Mitwally 59 letrozole©]
E receptord] 7HAS %A ol AFEl T
o= oo gl Ao W3 315 o, Cortinez
So 284 ATE E3 letrozole Fo] A A
ol &}z (endometrial histology)3} pinopodes
B stk 84X 9 Healey 51 letro-
AAFE 223 A o JHAEEE
kS AR R Aguete] A 7Y gkekaL,
o]F Y2 B9} estrone Aol 711E Aolgfal &)
AT} FARE JAlEolE Aol7t §lES Kl o
o}z ko] ofx|7} Qlou e 3% £ U W ol
s T A, FA9 A7 2es Ak
Tk Z22u9 50 mg Fo A] 571 o] A=
F2he) kx4 cycles)oll A letrozole->
= 1.25+057) 2 ZAA1A F5u]o|
=Y 7 o], g dals Ak
A i AR e <
AAlEe A YEp o, o=
A7b A3 FAjate] TCoF UL 50] Y
omn T o W Forel d7F ot
Mitwally 528 letrozoleS o]-&3F gt 527}

Al

R

o]l 71

3

T
o

e rlo rlo

261—7@

o

7}
fa e

E]l_

%][

Sil

R

b

o

A}
ol A

o)
TS

olo

fr o Hy g

=

pul

44
X
=

=]
al

o o

o

-

5
A 2

o}

[e]
T £ A41E3 low multiple gestational rateS X



eIt R

ul) T5 EXO0= letrozoles FoIA] 25 mg
S AEF7] 3YollA 59 3t ARgElE el d
14 O 2 letrozole 5 mgo] 2.5 mg¥} H|nlEle] & w)
AZetel] L ofgko] glo] follicular recruitment
S g AXIvka By Bl glom B COH (con-

trolled ovarian hyperstimulation) =7]°ll4] gonadotro-

£

T H
L o

=

pine] F AREES A7 4= Ja™™ poor resp-
onderol] X2 FSHol| thal Wanks-S dda|7Itkar

B3 7% &t obAle letrozole?] treatment pro-
tocolo] L} A 231 indicationo] A HE A &2 Al
o]t} & aromatase inhibitor (letrozole)S E, =
‘7%7%] FAER 2SS BE AedE s 5
3 BolgAel A wjgk fEAEA Aws)
OUﬂ 1817 gonadotropin®} 37| ARgsl=
F B 2= gupM

AEH 02 letrozole> Ao R Ay
gFold 49-oF Hmgt Wdanke T
oA = A b
alternative 3t Blgt F=AI= 3133
5 F o B s gtem

s,

WX (o

e
8
AL a1

AW

E.

S

=

oI X &

o= ‘:IO:
=h
=

b

oyt
Mo

Ja

1. Shoham Z, Weissman A. Polycystic ovarian disease:
obesity and insulin resistance. In: Kempers RD,
Cohen J, Haney AF, Youger JB, eds. Fertility and
reproductive medicine. Amsterdam, New York,
Oxford, Shannon, Singapore, Tokyo: Elsevier, 1998:
263-72.

. Casper RF. Letrozole: ovulation or superovulation?
Fertil Steril 2003 Dec; 80(6): 1335-7.

. Adashi EY, McClamrock HD. ACOG technical bul-
letin. Washington, DC: American College of Obste-
tricians and Gynecologists, 1994, Number 197.

. Mitwally MF, Casper RF. Use of an aromatase in-
hibitor for induction of ovulation in patients with an
inadequate response to clomiphene citrate. Fertil
Steril 2001; 75(2): 305-9.

. Dickey RP, Holtkamp DE. Development, pharma-

-31-

10.

11.

12.

13.

14.

cology and clinical experience with clomiphene
citrate. Hum Reprod Update 1996; 2: 483-506.

. Fisher SA, Reid RL, Van Vugt DA, Casper R. 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.

. Young JR, Jaffe RB. Strength-duration characteri-

stics of estrogen effects on gonadotropin response
to gonadotropin-releasing hormone in women. II.
Effects of varying concentrations of estradiol. J Clin
Endocrinol Metab 1976; 42: 432.

. Shetty G, Krishnamurthy H, Krishnamurthy HN,

Bhatnagar AS, Moudgal RN. Effect of estrogen
deprivation on the reproductive physiology of male
and female primates. J Steroid Biochem Molec Biol
1997; 61(3-6): 157-66.

. Mitwally MF, Casper RF. Aromatase inhibition im-

proves ovarian response to follicle-stimulation hor-
mone in poor responders. Fertil Steril 2002; 77: 776
-80.

Cortinez A, Carvalho LD, Vantman D, Gabler F,
Ifiiguez G, Vega M. Hormonal profile and endome-
trial morphology in letrozole-controlled ovarian hy-
perstimulation in ovulatory infertile patients. Fertil
Steril 2005; 83(1):110-15.

Healey S, Tan SL, Tulandi T, Biljan MM. Effects of
letrozole on superovulation with gonadotropins in
women undergoing intrauterine insemination. Fertil
Steril 2003; 80: 1325-9.

Mitwally MF, Biljan MM, Casper RF. Pregnancy
outcome after the use of an aromatase inhibitor for
ovarian stimulation. Am J Ob Gy 2005; 192: 381-6.
Biljan MM, Tan SL, Tulandi T. Prospective rando-
mized trial comparing the effects of 2.5 and 5.0 mg
of letrozole (LE) on follicular development, endo-
metrial thickness and pregnancy rates in patients
undergoing super-ovulation [abstract O-143]. Fertil
Steril 2002; 78: S55.

Mitwally MF, Casper RF. Aromatase inhibition re-
duces gonadotropin dose required for controlled



ovarian stimulation in women with unexplained Fertil Steril 2003; 80(6): 1338.

infertility. Hum Reprod 2003; 18(8): 1588-97. 17. Fang Z, Yang S, Gurantes B, Tamura M, Simpson E,
15. Healey S, Tan SL, Biljan MM, Tulandi T. Letrozole Evans D, Bulun SE. Genetic or enzymatic disrup-

and gonadotropins: What is the ideal patient pro- tion of aromatase inhibits the growth of ectopic

tocol? Fertil Steril 2003; 80(6): 1339. uterine tissue J Clin Endo Metab 2002; 87(7): 3460
16. Bulun SE. Owvulation induction in women with in- -6.

fertility: a new indication for aromatase inhibitors.

-32-



