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The Clinical Efficiency of Clomiphene Citrate vs Clomiphene Citrate/GnRH Antagonist
on Infertile Women with Normal Ovulatory Cycles

Woo Seok Lee, Jae Hong Sang, Jae loon Kim, Gwang June Kim, Dong Ho Kim, Sang Hun Lee

Department of Obstetrics and Gynecology, College of Medicine, Chung-Ang University, Seou, Korea

Objective: This study was to investigate the clinical efficiency of clomiphene citrate/GnRH antagonist protocol comparing
with the clomiphene citrate only protocol in infertile women with normal ovulatory cycles.

Method: Among 116 patients, 43 were received assisted reproductive technologies using natural ovulatory cycle, 38
and 35 were received clomiphene citrate only protocol and clomiphene citrate/GnRH antagonist combined protocol,
respectively, and the clinical results were compared and analyzed.

Results: In each group, basal levels of LH, FSH, E2 and FSH, E2 on hCG day injected were not different, but LH level
and endometrial thickness on hCG injected day were decreased significantly and the pregnancy rate was increased

significantly in clomiphene citrate/GnRH antagonist group.

Conclusion: The pregnancy rate was increased significantly in clomiphene citrate/GnRH antagonist group compared
with natural ovulatory cycle and clomiphene citrate only group.
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P& FEdH=d] A5 clomiphene citrate

T HzHZo|lmg A9 qAERA F8A 24
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A (nosteroidal selective estrogen receptor modulator) =
AP AHER o] B FARAZE ofd Wi eke 2 A
B -540]7] wiEe] 200 W3 P A5 S22
7 AF FH AlsolA i@ FEAR e 220
1 QT

Clomiphene citrate®] 2H8-2 S AEZ79] F21A|
o} dgA9] 28-S FEH o2 vehdozM A4
3P o 2ERA FEA 2AERTE AREHF-E
clomiphene citrate®] Al &of 3] A N2EZ0E
AEER Tt ARGt Ad 322 29
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A oigtE0|2 22 GH&0A Clomiphene Citrate &5 AIE

2 HapAd A A T2EN UE A5 T2
9] F=7} FrkeHA Ho o HAxF HFEHE
g}’ w3 3 32l uFk s A
o FAE BEE qEE st B9 AlF
shl #HA7] A3t (luteal phase defect)S AT
= g} io-12

o E Q1F FH) Al&olA clomiphene citrateS
AREEtE A g BEES Fo) dAlEo] WA
Uetd=1), 3% o] clomiphene citrate?} o] 2E 2
A & 22 2 =T} Abg ZF-olA alo|
2EZZ aNE 77 WEoE AA4ET il
Me GXY Hag Bt A9 FES A3
3l7) WEog AN E3 clomiphene citrate
of o3) ofr|d A T2E9| uFE FHE U3
o Q1F FH AlEAl FAHE0] RolxuE 27
glo} &£4o] op7jd S gtk

GnRH agonist= clomiphene citrate®] A0 2 o}
Z1He &7 3A $2E29 H%F (premature LH
surge)d "< WAt wjd T =] Y ALE
H At GnRH agonist 7] 882 7] FA|st &
e 5o R AU F oy N
@2h2S f2317] 98] v)2] GnRH agonist® F
slodol shed], Fof 7|4 BHast A4 A5 &
2Z Ase A =HY oF 2577k 1 FoF 7]
oz Qlsf #Ape] AAA, AAH, AAA Fitol
A7 HAQAGY w2 gl S5 o Al
59 g2 BREs FAF 4= glok? o)gk ¥zt
£o] g me} ol FAE HYskA A
SAZIE 71&9 g, A i@l &9l
4 A HAB A A= BEE MG) Ee GE

A B2 Foldle] AF BESe) 4R WY

WES sfo} gAY 44 AT 2R Bae

Zo]1, ok2 7o 7IFE 9EAE F dE Ha
A= 4 (minimal stimulation protocol)o] Z:7H%
Aot

olof g Bl 1S ALlg A wigEr)Y
B9 oA Al A7

phene citrate® W5 Fo{3l= W3 clomiphene
citrate®} GnRH antagonistE =
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439 (5357))°l A+ clomiphene citrateZ x| &
I AA F700 g JAS AE3I, 38 (58
F7)ell M= clomiphene citrateS ARg3}o] QAL
A|Z=3)e, 35% @357))oll A= clomiphene citrate
9} GnRH antagonistE #3ate] ¢Jal& Al&ste o]

5% g ¢4y AR vl s,
2. A7 Wy

1) XA Hi2EEI |8 (hatural ovulatory cycle

e #BAES 974 A 2~39] EF E, LH,

ZA435ih wido] H= & oE3

7] A3 AA 2335 T e ey A7

2ol EAE SA39 1, $4 GE (dominant foll-

icle)®] A E°] 16~18 mm¥ W ¥iFE FE317] ¢

3] hCG 5,000 IUE 533} 2~3Y & IUI (in-
trauterine insemination)2 A] 33} T}

2) Clomiphene citrate &5 #HT (Clomi—
phene citrate only group)

A F71R T A2 At g2 94
A 2~3de] ¥F E, LH, FSH 558 SA43% 1
HBAF7] Al 5YHE A 9871 clomiphene citrate
@A E 2 AR, $=n, 50 mg/tablet) 100
mgS Y AT FAGTh FA] wjFe] He
£ 53] A9 FA 2£9E B GXY Ewe
I 2z 7] FAE SASUL, 94 G2t 16
~18 mm% o &g F=3517] Y3 hCG 10,000 IU
g 2F39eH 2~3Y ¥ [UIE A3kt
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3) Clomiphene citrate/GnRH antagonist Hgf
20| (Clomiphene citrate/GnRH antagonist
group)

UE 79 $AEN rRHE g $AES ¥
7 A 2~3Yel ¥F E,, LH, FSH T&& 543}
R BAF7] Al sY5E A 9¢7HA clomiphene
citrate 100 mg2 Y H7 FAItE JA| wfgho]

' 2E 453 8 A 2238 T 9x
o] gyt 2bF e FAE SAHL, 4 ¢
27} 16 mm¥ = LH surgeZ %3] $3 GnRH
antagonistQ} cetrorelix (Cetrotide®, Serono International,
Germany) 025 mg2 o 3] 93} FARIh o F
24 FE/L 18 mmY o) WS =37 Hsh
hCG 10,000 IUE ZF31%12H 2~3¢Y F IUIE A
PR T

3. SAH 24

)

7t Ze A -4 FE7} 16 mm o]’de] ¥]o] hCG
Rl 29 E, LH, FSHY} 23 J=he] FA
28151, Zk 9] JAET FAES 2AVE
it} EAMEE SAS (version 6.04, SAS-KOREA,
Seoul, 1995) £A T2 1AL o|&s3ith BE &
AAe B+ BEAANE A3, A5 HA
A= StudenttZ BT AABGPoH, FoFEL p
<0.05% A4S BATH 2o} e AoE W

a3t

o

o B B 990 ATWHF, d A%
29 9oz BRI 2} F o) oI

2ol AT (Table 1). 2H2He) ol AlE9] Al
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g7l Ad WEFII-LANA 53F7], clomi-
phene citrate @5 S|4 5857, clomiphene
citrate/GnRH antagonist B ¥ oA E 43F7]
A3 FF vole A WiEF7IH TN 324136
A, clomiphene citrate TH5 Q7oA 30.714.54],
clomiphene citrate/GnRH antagonist 8 3} . H 70l A
T R4E5AE BT T AolE HolA] &
ATt

Belo] 7|7k 77} A widFr Tl 37+
2,69, clomiphene citrate T QW TtolA 3.6+34
d, clomiphene citrate/GnRH antagonist B3 88T
dME 37429402 ou] = xfolE HolA &
Fig=d

7t 2ol 47 2~345) SA% EH E, LH &
FSH %1% 7zt & bl $AH2E F3 ztol&
Ho[X| 23k} (Table 2).
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24 dxzel F7]7} 16~18 mmE HEE o it
< 93 hCGE Foidte ERE AAF/ETH
clomiphene citrate ©= 2 HT7} clomiphene citrate/
GnRH antagonist 3 ¥4 zZHzt AelF57]4
1241879, 11.6+8.3%Y, 12.6+6.9Y°IAUIL FAA L
2 9 QlE Aol & HolA] ittt

hCGE Foshs g9 84 E, T2 A A
F71¥ oA 186.61£34.6 pg/ml, clomiphene citrate
O QWA 284.6157.8 pg/ml, clomiphene citrate/
GnRH antagonist 3 QBT A& 275.5+453 py
mlE o ek Zo|7t vepA] grot 8%
LH X< Ad wdFrdadA 17.543.9 UL,
clomiphene citrate % SR TIAM 16.5£11.5 UL,
clomiphene citrate/GnRH antagonist 3 2ol A
+ 14.9+104 U/LE clomiphene citrate/GnRH anta-

Table 1. Causes of infertility

Cause Natural cycle CC only CC/GnRH antagonist p value
Endometriosis 8 4 NS
Tubal factor 10 5 NS
Unexplained 25 13 NS

NS: Not significant, CC: Clomiphene citrate
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Table 2. Patients characteristics
Natural cycle CC only CC/GnRH antagonist p value

No. of patients 43 38 35

No. of cycles 53 58 43

Age (years) 324136 30.7+4.5 324+538 NS

Duration of infertility (years) 3.712.6 3.6+34 37129 NS

Basal serum E, (pg/ml) 19.5£9.4 21.618.7 18775 NS

Basal serum LH (U/L) 4145 8.7+4.7 9.5+84 NS

Basal serum FSH (U/L) 6.7£5.4 74137 7.51+4.8 NS

NS: Not significant, CC: Clomiphene citrate, E,: Estradiol,

LH: Luteinizing hormone, FSH: Follicular stimulating hormone

Table 3. Comparison of clinical responses
Natural cycle CC only CC/GnRH antagonist  p value

hCG day (mensturational day) 12.4+8.7 11.6+8.3 126169 NS
E; on hCG day (pg/ml) 186.61£34.6 284.6+57.8 275.5+453 NS
LH on hCG day (U/L) 17.5£3.9 16.5£11.5 1491104 <0.01
FSH on hCG day (U/L) 12.618.7 11.6+83 12.916.9 NS
Endometrial thickness on hCG day (mm) 13.5+7.9 10.4£8.6 9.5+58 <0.05
Pregnancy cycle (%) 2/53 (3.77%) 3/58 (5.17%) 4/43 (9.30%) <0.01
No. of abortion 0 1 0
No. of multiple pregnancy 0 0 1 (twin)

NS: not significant,
LH: Luteinizing hormone,

CC: Clomiphene citrate,

gonist M QRTAAlA on) A A3} ATk
WA FSHE M w7 aoll A 12.648.7 UL,
clomiphene citrate T QW TollA 11.6483 UL,
clomiphene citrate/GnRH antagonist 3 Qo] A
T 129169 ULZ 2§ 2to]E BolA] &St
A Weke] FAE AAF T4 13.5£7.9 mm,
clomiphene citrate &5 QoA 10.41£8.6 mm,
clomiphene citrate/GnRH antagonist ¥ 3} Q9 woll4
£ 9.5+£5.8 mmEZ clomiphene citrate® A&+
TAA o] QA Fahshke Ae wEE 4 itk
Zh oA F7) F JAEL AT H A A
53F7] F 2WLoR 3.77%, clomiphene citrate TS
SHTNA 5857 F 3HOZ 5.1%, clomiphene
citrate/GnRH antagonist 3 QHTF AN 4357]
% 4H o2 930%S B clomiphene citrate/GnRH

hCG: human chorionic gonadotropin,

FSH: Follicular stimulating hormone

antagonist ¥ SHTNA FAHCR FosiA =
< YAEE Byl

f2tol & A= clomiphene citrate &% QT
oA 18], el Alo] clomiphene citrate/GnRH anta-
gonist W3 SRwlA 187F TREAY YAz}
T 9 S o M T Yehtx] oF
Sk} (Table 3).
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EAAR] AYF71E M EY AN A clo-
miphene citrate™ AE|F71E FHH o E F L5
iRk ARE oF3)] 4A 7 5 2l fEsiy
H]-g-o] At AHE3l7] & Wk opE F4

7
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Balo] glojA $x7<Ql X g Aotk I A
22 w@TTIE 7R BY AA4CAE g
HE Fmate P4l 7FeAdE o171 HEl clo-
miphene citrate”7} AH&ETh

el AAA A2 AHT5ASE (hypogona-
dotropic hypogonadism) A|oll= &3} o]=] Z3}H
T, A3 o, nxeYF, Add RIS
2% Fo WERA Ags HA Esor atnf A
3lo] ohq.uq A& Z3e o)ﬂx-lg_i j]_g_s]._y_ o]
23 A82x Fujdo] A=A &S 9 clomi-
phene citrateS A3k ol T3 A7) Aol
B#= = 79 clomiphene citrate & F-o3te] Z2A|
ZHEY FRE ASAE T JoH o]z sty
wigk A vy} Ao wad XA 5 9l

Clomiphene citrateE F & 75 Adkael A
ATl FA Z2EY Aol Yojdtt oA FF
A 2R A5 Ad 328 Y] A= 2R
FAHIE 96t e d ™. Clomiphene citratei=
AR oz APFEE-o] AAEZA FEAo 2
& ¢ AZE B¢ 283 | 2ERA sty
clomiphene citrate® o F $<¢ £3S YeATE?
olgfst A7kl 2Hg adE A A T2EL
FL BEE Tl FAE FAske S48 o
& A Y =9 3 A 328 FulY B
I} =7} F7RAL o]d| we} dAEZ 3 27
2E|&0] 73 €t

Clomiphene citrateS /‘}%3}‘:‘ 735 v AE
B2 A 57-91%2 FHEY dAUEL 27~40%,
FARE-L tiZF 25%9]] o] 212 B AFlA clomi-
phene citrate ©= QHTI AT A&
o= ¥ ek ztolrt JAEHA] Fodrt

FSHEMGE ©]-&3he AFgu A= FU= oA
ol clomiphene citrateZ ©]-§-3t A3 FA} FUE
< ANAG 25Tt 43] oS dow dalgo] As)
Hi ng-vhe o] Wixrt SojEvteE Bu
I

ol2gt Azlol djgt A o2 F A, clomiphene
cittate= 2} AY- Ao AF, JH AE o]
3} 22 Z 7)), clomiphene citrateoll 2|3 estradiol
FAF TS A e FAE gkelx wigt
9 A% $E7 =R 2 ApiM T A4

jar)
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o4, &N
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UNE, 2ZE, 2SS, 0188

F7] ol B3k clomiphene citrateE AFE-3l= ©
= 2¥¢¥ GnRH ¥ 89T BF A
ko] A7 Fo3lAl aste Ae RS 9
=4 o] clomiphene citrate?} 7FA|E o AER
A gl og Ao' AR AT W] AAH
& FAE Al AR 842A A =
FA7F 9~10 mm ol A AAEL FUHEHL
6~8 mm ©J3HA| = AAdo] A9 Brbssivhal &
A QR 2 U T4 RS BAE) A
A& tamoxifen®] Y letrozole = A3k A28 &=
ATE® AR, FE7} side] HA AV Rold F
ek §F oA clomiphene citrate 150 mgS -8
g agdAE & WEY U¥ viggo| Euy
Qo dx7]e) 7)zke] AojA wj@goe] ol
T @] Yehgehd?
1 Yo% o]m7A o] AFelA G o) o]t
AR Sdo] HolA v 7] fAHge] F7bt
2 WEE vepdttn mag v o B oA
AME Z7] R4H0] clomiphene citrate &5 8.9
oA 13 THEEHAT

Clomiphene citrate®] ol =EZ7 G35 44t
7] 918 A A2ERAE FAEHGE 7% clomi-
phene citrate® THE oIk A} v]aste] Ay of
’\Eiﬂ«] sk, dX9 7|9 F, AT &34

Hglelx) g Aoz BHuHrh? ol clomi-

phene citrate7} A 2~E 22 F&A A3l o]~
Egle] ZAR oz A8ty mioltt 1 o
2EZAS TS A9 A3 7 749 571
€ ol o2 13 g TAE VM & F
Arka Btk o] 49 'differential cell stimula-
tion' ©. 2 clomiphene citrate AFX|7} AFg- Watel| A=
AT 39 AEY F2E FEsht Age 254
= HhE a9 op)8kx ¥7) dEelthP Clomi-
phene citrate?] ©|2{3t Fol|2EZAl a7 A7 W
A, AT W=, dAeh 22 Arie] iR
Qe vAE F UTh

-4 H n&

Clomiphene citrate®] ZA1AQ1 Fz-8-2 ZHu|g
Holar E3, &5, =AY ik, B 9
Alof o)} o] =2A vEhd o e A% B

g ohEf gAlol
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A HietRDI2l 2 H40IA Clomiphene Citrate &= A2t GnRH Antagonist S8 QB U4t

oa AT FEEHY duyge RusA gg
A 528 S5k 1277] ol A}

AR 2] AT 27} clomiphene citrate™ {15
TH AlgdA vl T8 fl8 g 2o)a glo
U gRo] Xd o 2EZ2A auE Qs A

2l wigF71E /17 AAddA = 2 AMY #-8
AL HuE AR AAZIY. S R wiEF
712 71 B9 oMol clomiphene citrateE &%
7BF HAHQL LA g, 7 widFr)d e s,
zZ} #zpeo] A& Fo] clomiphene citrateE A&
8t @& AJdET ZASAY AolE BolA] &

Clomiphene citrate®] ARg-o] W2 A& A
ate} P80 = 8] =9¥ Z1°] GnRH agonist©]
T}. GnRH agonist® AH&3te] HslrAo) 818 =4
(down regulation) =& 3 %7} LH 5% 2 7|
A A uigk @S AU ¢ A HAS
o o9 s dxp 5] sbesf Aok a2y
GnRH agonist®] o]-gol& 7|7t Foiol nt2: 3
el BAA, A, A2y s e B
ok opygl A AAF FF7Y Wt S7HEIA
I, Fufgt o] % wAlske HAlH £~E# 2
A 2 oy Pl BHEE AR Hofe] FF
5ol W2 A7 A7 = Ak

ojg{g Fag o7 Qs ojHe] At AeF7]
IEE clomiphene citrate £-& A A= Z2ES
£-3} 'minimal stimulation protocol (¥4 &= HHYy
9] 7ide] =gEHAEH, ol AA AeF7d &
2ES o 83te BFEUE 2 sl Blgol
A e F3ol A& v, 7] HaEo] =1,
A B 528 FF NS 458 it ¢
o] ot

a3y #E /2 A 34D GnRH antagonistS
7] GE7)A ARShE g, GEI|A G
2] AA7F A Fom, 27] FA A 5=
B 352 dieta 771 HAEE A A
%I;}.}S

GnRH antagonist™ GnRH agonist®}= @& 3}
Aol AA A Z2Z 40 Ay FFEate],

g4

B
foh

S

9 A= S2E9 XA F7t glol 27157H
g AAlskar, 48419 gxgto]l o] ¢d7]
o GnRH antagonist®] 2h-8-0] £t Fof A
444 71%& 353 @t X3 GnRH anta-
gonistE o &To2H g AM A5 ST E2E]
£ 3 X5 VS 9 di AT 3T
WE AR A = glon 7|Ee] Y] 2 A
HEEE T E, FEA, 75 53 22 A
2ERAOZ Qg FAEE AT F 3§ AL
AZrATE? £ AukgToll A A FEs Fol
I 7|EY X A= 2 2R F=A 9 &4 &
ARgE QAIES Bof ARheT SAEA A2 A
ailog o851 91t} * GnRH antagonistZ o] &
g H$, AHX & suppression phase’} E.8.3}A|
tFg el F Byol 7ttt
< FREo] BEQloR QI3 1% w1 glon
T4 AlEe 59 AEE B3 gloy AA=Z
) Alge] ke B2 15~20%el AuA]
M EA) £ g 7 9 sole oA
&1 clomiphene citrate™ Wi o]4tTl BHEH BUS
7Ex Qg Al 277 Amel] IxPdE ekAo)w Abg
W A FYe7 39 o 7S 0 57 Al
4 4= 9lc}h ey wF clomiphene citrate®] AFE-S
677] ol A= gile] HA Fethd ARE
T3t B Al g B} A= e A}
£ o & AHAolt}h 3 clomiphene citrate$} met-
formin, 2~2H| 2] =, RN 4 A= T2EE A}
£35h= o] a33Y 4= Ut} Clomiphene citrate
2 A8 e qQAE 7| 2AL, @4 Z22H
o 5k, AW ZTRALHE viE AEE 24
sl O BHE #AEE T Y& Aotk
£ AFoMe A wi@dFrIE ol&3te W
clomiphene citrate® % AME-3le W, J8l2
clomiphene citrate®} GnRH antagonistE 3] ® 33}
o ARRShE W tidt JAES XAt 247
o] JAl&E vlZ FA431grt. 2 ZF clomiphene
citrate &5 AREHE A wi@F7E A 0] Qe
ZpolE #AAT 4 gll o1} clomiphene citrate/GnRH
antagonist g STl E FAHLE F31A
=2 YAE&S Btk welA, clomiphene citrate/
GnRH antagonist g 83¢] A4 MidF71E 7

£}
o

W

ol

&

o &2 [

ofl 2
T 5

O

]

§

3
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£ dAolA dAES AL UE Aol
AE A 3, GnRH antagonistE- HHE-3] 4]
AHEERE A9 A Al oidt A9 GnRH
antagonist AHA7F FE ] Aoyt A WEte| m|
e Bggo) g AL Fr1Ed A3 Had
Aoz AZHr)
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