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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 Joon 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 protocal,
respectively, and the clinical results were compared and analyzed.

Results: In each group, basal levels of LH, FSH, E2 and FSH, Ez 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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Hjgko] HWA HEQlo
70%°l Gl o] =¢) Al dErdes
Al&EE7] fsiAE A mdgr]l A Feles
ks 497k &3t

ks skt ARE-EE clomiphene citrate
T HlzERo|=A e o xERz #8A 24

F

A (nosteroidal selective estrogen receptor modulator) =
AP ARgRo] Zhaska FAM} obdl vEeko @A
HlR o] 7] ahiel] 200 WZH WHE A sERI)
7 g FH AlzellA wid FEAR de] 2o
T

Clomiphene citrate®] 282 o ~EZ7] 714
s AAle] B4 pEHo veplona Al
3 ol 2ERA FgAlo] HEATEE A FFRRE
clomiphene citrate®] 21&of &3] AU A =EZ70S
AsEm (Hste] AlsHol A A
A5 R A
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e

YA 0] 94, 9156707 NEEWA FAT S4B 2241, FAUNSA FLH ) ALl shetay
Tel: (02) 6299-1658, Fax: (02) 6283-2187, e-mail: oblws@hanmir.com
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L3S w3l 3] s EEe] an ]
o AE HES= TS O}Ei Ed9] ddF
shtel =A7] A3 (luteal phase defect)S n3E 5=
= %q.lOP'lZ

ShH o 7 olF SE] Al&ollA clomiphene citrateS
ARgehE Al wl@ES o) dilEo] WA
e =B o] clomiphene citrate?} o] ~E &
A o)&Y A AT W 2bg oA d
2Ex g35 7H7] Wi om AZE dhao|
A dare] xS walste] A9 stds A3
3l7] wEo =2 o] AZTE® w3 clomiphene citrate
o oJ3) opr]®l A $2EC] LEk JHE st
o] Q1F FE| AlEA]l A F] dolx|mtTB 27
glo} £4o] opy|d F= Qi

GnRH agonisti= clomiphene citrate2] A}-§-2 =2 of
ZIHe &7 A s2E9 335 (premature LH
surge) @ M43 Aol wiE & 9] AE ARE
% 21t}h. GnRH agonist 47] 2W-S 27] A3} &
e aRHoR o = o) HEA 9
g@2ks f=3k7] 98l vlE] GnRH agonists &
slojof sh=t, Fof 27]d EE8 4d A= 5
2E A5E FEshA = ok 257ke] 71 ok V)
PO Q3| Afe] AA A, AAH, AAA K-
TAZE HAE? w3 et FFatw) vhe
59 b2 BAEE FAE 4 glok? olu e
£o] tFgol we} FHFole das HusiA #
FA719 71Ee] WA, AA wiEEEr]e] ¢
4 IzE #HAE A XPL 3= (hMG) £_
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AJAE A &fek AN wigkE7] 9
= Bl A dalgs FEA717] S8 clomi-
phene citrateE T Foisk= W clomiphene
citrate$} GnRH antagonistZ #&sl= 89S A3
sto] dixle] 84S vl HESY] 84S B

.?_
—Hi"

= 20024 2¥FE 2005 7YE7LA] FF
S Q Aol Bel SEjYe

T

_E
2

S e BAE S B 99lo] o
F RS 7R 16d (1547702 EY
g2 Aldatgich

4 (535F7])°ll 4= clomiphene citrateS 224 &
aL X}L F710l o& Ail& A =33, 387 (58
F71)lAE clomiphene citrateS *}%‘6}04 AAE
A=slei o, 359 (435-7])oll 4= clomiphene citrate
9} GnRH antagonistE H§ate] A1 AlE3ke] o]
5 ddeR 4 AE vlal FA3%Ick

rﬂ CoMe S
N
E, (i g‘;l‘,
it
;

2. A7 ui

1) XIH HY2EEI|HT (natural ovulatory cycle

o A5 97 Al 2~3¥9 dF E, LH,
FSH %‘i—% SAeoith mFe] He e oS}
7] 98 A 2535 B Ware] Wy 2
uto] FAE SAHEA L, 4 WE (dominant foll-
icle)2] #|E2o] 16~18 mm< ] ¥l&S F5k] 9
3l hCG 5,000 IUE <533tk 2~3Y % 1UI (in-
trauterine insemination) 2 A] &5}t

2) Clomiphene citrate ©= %7 (Clomi—
phene citrate only group)

2k F71H T A R g SREe 94
Al 2~3Yell HZF E, LH, FSH 55 SA33% 2
AAF7) A 59HE] A 99714 clomiphene citrate
(FAsE2n 37, Sk=rlel, 50 mg/tablet) 100
mgS " AT FASIGITE A] wighe] H= &
o oZ37] 93] A4 2onE Ei Uxo ug
I} Ag Uke] FAE S48, 4 dET) 16
~18 mmel ) w2k §=317] 913 hCG 10,000 IU

g oFsgon 2~39 F IUIE APtk
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3) Clomiphene citrate/GnRH antagonist H&t PE7)= AA w@EF7IH Tl 535 7], clomi-
20| (Clomiphene citrate/GnRH antagonist phene citrate 5 QW ol A 585271, clomiphene
group) citrate/GNRH antagonist ¥ 3 QWA= 4357]

o] FAEY nRP AR Ol B85S 9 R F3t ol AA w7 ol A 32.443.6
Zﬂ 2~3%° FF E, LH, FSH =& 543} All, clomiphene citrate ©H5 @ W <roll 4 30.7+4.54],

2

9&’1 AAF7] Al 5YEE A 9U7HA clomiphene clomiphene citrate/GNRH antagonist HF Q3 ol A
citrate 100 mg= i AT FolsiGith GA| wlgte] T 3245842 W folgh ApolE HolA
He gs odSe] A 24 2598 S9 0}‘4

o] gy} g Ujute] FAE S4gskgla, 49 o Qo] 717k Z47F A R el A 3.7+
Z7} 16 mmY Wl LH surge= <%sl7] el GnRH 2.6'd, clomiphene citrate ¥H5 QWol A 3.6+3.4
antagoniste! cetrorelix (Cetrotide®, Serono International, d, clomiphene citrate/GnRH antagonist B3 Q¥

Germany) 0.25 mgS ¢ 3] 9|3} FALSIGILE o] % M= 3742900 % on| gl xjo]E Holx| ok
A HE7 18 mmY w wiRs feskr] 91sl Atk

hCG 10,000 IUE <531%loH 2~3Y 5 IUIE A 7} arollA 9 2~39A A 84 By LH %
3}t FSH 31 ZF ¢ 2ol BAH o2 23 2jo] &
3 EA® 2A Holx| Skt (Table 2)
2t wold 94 VES 16 mm olgel W hos  C o © o
& Fofshz 29 B, LH, FSHSF A Uite] 77 A Gre] 2707} 16~18 mmE o wjd
g 439, & %91 A&} FAHES A S Y8l hCGE Tt A AdF7|Ha3}
Atk EA1x 2= SAS (version 6.04, SAS-KOREA, clomiphene citrate 5% 2 ¥ <3} clomiphene citrate/
Seoul, 1995) B4 Z2 1S o] galth. XE = GnRH antagonist 3 Sl 247 Al Fr19)
AR Fit+ BEAAE BAS A, AFEe] it 1244879, 11.648.3%, 12.6+6.9U]aL A% o
A= Student-t= Bl HAEI oW, Fo¢EE p 2 ou| gl ApolE Holx| gkottt.
<0.05¢1 A5 A oot = Ao= A hCGE Fojal o] H E, X 24 vz
Epi=o F7)Holl A 186.6+34.6 pg/ml, clomiphene citrate
tHs @ WOl A 284.6+£57.8 pg/ml, clomiphene citrate/
4 2t GnRH antagonist H3} &M oll 4= 27554453 py/

miZ ol W Aolsh ekt gkgtort @3
LH X< A wjg=7Htol A 17.5£3.9 UIL,

At gkte] Bl 1018 ApFuie= Jak Qi) clomiphene citrate T+ Q¥ *o A 16.5+11.5 UIL,
EHEeE dRlo g FRENe™ 7t 3ol freol g clomiphene citrate/GnRH antagonist g Q.%o A
zkolE= AU (Table 1). ZHzZH] koA Al&2] A = 1494104 U/LE clomiphene citrate/GnRH anta-

Table 1. Causes of infertility

Cause Natural cycle CConly CC/GnRH antagonist p value
Endometriosis 8 6 4 NS
Tubal factor 10 7 5 NS
Unexplained 25 25 13 NS

NS: Not significant, CC: Clomiphene citrate
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Table 2. Patients characteristics

Natural cycle CConly CC/GnRH antagonist p value
No. of patients 43 38 35
No. of cycles 53 58 43
Age (years) 32.413.6 30.7t4.5 324158 NS
Duration of infertility (years) 3.712.6 3.6+3.4 3.7+29 NS
Basal serum E; (pg/ml) 19.5+9.4 21.618.7 18.7+£75 NS
Basal serum LH (U/L) 4145 8.7t4.7 95184 NS
Basal serum FSH (U/L) 6.7t5.4 7.4£3.7 75148 NS
NS: Not significant, CC: Clomiphene citrate, E,: Estradiol,
LH: Luteinizing hormone, FSH: Follicular stimulating hormone
Table 3. Comparison of clinical responses
Natural cycle CConly CC/GnRH antagonist  p value
hCG day (mensturational day) 12.4+8.7 11.6+8.3 12.6+6.9 NS
E, on hCG day (pg/ml) 186.61t34.6 284.6+57.8 275.5+45.3 NS
LH on hCG day (U/L) 17.5+3.9 16.5+115 149+104 <0.01
FSH on hCG day (U/L) 12.618.7 11.6+8.3 12.9+6.9 NS
Endometrial thickness on hCG day (mm) 13.5+7.9 10.418.6 9.5+5.8 <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 B3 SHrellA ofn] Al At AT
I FSHE 2k ek ol A 126487 UL,
clomiphene citrate W5 QW ol A 11.6+£8.3 UL,
clomiphene citrate/GnRH antagonist ¥ 3} Q¥ ol| 4]
129469 UILE o3 2fo]& HolA| eisith
g W] FA= AFAF7 7ol A 135+7.9 mm,
clomiphene citrate ©H5 QoA 10.448.6 mm,
clomiphene citrate/GnRH antagonist "% Q-] A
£ 95458 mmoE clomiphene citrateS A-8-3
ol A o] A FHadhE RS HEE = IS
7y ol A F7] 7 A& ATl A
53F7] & 29 o= 3.77%, clomiphene citrate
QA 5857] & 3WLZ 51%, clomiphene
citrate/GnRH antagonist B3} L H ol A= 4357]
= 49 S 2 9.30%E X clomiphene citrate/GnRH

hCG: human chorionic gonadotropin,

FSH: Follicular stimulating hormone

r_rE

antagonist W3 SHTolA EAH o R folat =
2 &S Bk

fAto] ¥ 79 clomiphene citrate T Q¥
oA 14, #Ele4le] clomiphene citrate/GnRH anta-
oA 197t BEE A GAaat
59 gHFe ol Fol M= el &

2Z5
SRR H

2k} (Table 3).

gonist B3 &H

I
—

i
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AR AEFrlE 7H &Y oAl clo-
miphene citrate'= AJ2]F71E A E FE}

Hlgo] ARl A18a] e B ope} F
7

o]
W A dSa) 40 W S glel 8
& 8
A2 Agol §l7] W] Fajeky, 848744
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miphene citrate7} A}-&-# T}
ey A A=A 347155 A8 (hypogona-
dotropic hypogonadism) ]9l &3}% o] %] H-&}m

GacH, A oY, MERUZ, AAY $AF

43 5ol v ik ) @eieh o
gro] gtk 418 WeHe $HH 0w AL ol
o ARE Tulgro] £UHA %2 W clomi
phene citrate AF8-slof @) wat A7) Al

25 = 739 clomiphene citrateS Foldlo] 27
2HE] A& ASAA
v ek 7 e} sk o] ek

Clomiphene citrateS Fo13& 7
gF7lel A T2 dgo] I
A Z2E A5 4 T2R Y] A5 52
FAHAIE FoJ3le = et Clomiphene citrate=
Aoz AFsle] oA~ERA $gA g
st = AR St sk ol =ERZ] nlst
clomiphene citratet™= 5= 5+ 59+ &9H5 JeERITE?
o3t F7|7+e] 2 gItE A A s=ES
E FER TR A fAse Sask o
g Sl M we G A= S28 el s
3} 9wl Z74eka ol mel of ~E R AT} e
2H|Eo] Tl Hrk

Clomlphene citrate S AH&3H= A5 wiEe] AE

& o= 57~91%= FEE U A& 27~40%,

%ﬂ”gt ek 25%0] o] 21 1 AollA clomi-
phene citrate T QI ATV Y] JAE
o= fro& whel xjol7h TEER] eFgitt

FSHIhMGS ©]-&at= Aol AAF F9d= old
ol clomiphene citrateE ©]-&¢+ AUl BA FU&
S Ak 8157t 43] o] WO Qo] At
Hi 29 -vE o] WIErE SolEthe B
7k ek

ol2gh Aol tigh a4 24 A4, clomiphene
citrate:= A}o- A HHe] AA, FH FHAE o]
3t} 22 S5 clomiphene citrateoll ¢J3l estradiol
FA F7VE A =] A GFolAl AL Uit
o] A% £t =EFInA0 2 At Mm 4

)

u:nq

4

213}
=K<

Y

OIA, &

I

2

1S3, 01y

i
A
0

Jol
Al

N

| ol H]3}] clomiphene citrateE- A3 ©
QW GnRH H3e QWA B & U
o] FAZE frolaAl Fhaske As AT 2l
=4l °]i= clomiphene citrate”} 714 ol ~ER
Zhgol| ofgh Ao R ofAXIth Abg UiHte] A4
S 2ol ™Al @ az A 2 Uuke]
717k 9~10 mm o]l ¢ AFEL Sk AL
6~8 mm ©|3tr|= AAdo] Ao Brbsdithal ¢
A QB 2l Ut A g BRE) 96
A= tamoxifeno] Y letrozole= thA)|3ke] AL 4=
ATE? AA, FEI} dHo] EH] GAY =) =
Tk g Aol A clomiphene citrate 150 mgS- H-&
gk IFAAE S R da H|gde] By
RomB itz r)e] 7)7ke] HojA] wjgde] =ol#|
= ddo] YepsS®

1 Sl % o] [7tA| o] AFtel A QAA] o] Folt
AFAR] T30l HolA &v =7 FikEe] St
Ee HER Uehdtia Bag b Qe 2 oo
oA %7] f4Fo] clomiphene citrate T QW
aollA] 18] HEE AT

4 e ;sz oy

Clomiphene citrate®] 3ol ~E=A 7312 AHafjst
7] fl&l G AEEZAE T3S 79 clomi-
phene citrate S T Foi gk A3} Hlwsle] AU o

2ERS &k, dxe] F7)9k , Age] &4
=2 WMkl @ Aoz BuHrh® o= clomi-
phene citrate”} S| ~E =7 48R ol A ale] o~
Ez e ﬁzﬁﬂoi 2-g-8t7] witot), 12 of
2EZAS TS A9 A Ul FAe] St
£ HoH 1i A A HaE 7 & F
vk Bolthk®? o= &9 'differential cell stimula-
tion' > clomiphene citrate ZHA17} Al Wiaoll A=
Abg 9] A3 FAE et Age] ZEollA
= agE Z29E op18A 271 wliEelth® Clomi-
phene citrate®] ©]2]3t ol ~EZA Filb= AF )
AN A e, dhaeh e gr]e] Wkl
AEE A ik

Clomiphene citrate®] HAA1Z Q0 F-2-g-2 Hn|gh
Hola Gz, 5%, wiAlolY v, HA] 59
Alof o) so] EEAl VR = lom Algk 49-
AAAB S 7|87 ® St Hgk vhE] 9lalo]
ST = Aol Jov XA 71E, AA fah
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W A2l SEIIe] A BalsA] gk
2 = 7k 1257 o) AL
e A T B SUPF Had A=
AT
A7 ] A5+ A3} clomiphene citrate: Q1%
TE Aol A i FriE 918l Ee 2olal gl
U a70] Ad Fo|~ER g3z Qlsle] A
Al w75 7 ool M= o AR #-&
gL wvgk Zlow oA S AdA ] vds

£-9] oj4Jo] clomiphene citrateS -8

<

)24 %ol clomiphene citrateS AL
34| 2 oJAHT} ZEASAY Aol E HolA] ¢

Clomiphene citrate®] AR&-oll w2 JAlE2] A
3o} Hzkgo g <lg] =% Zo] GnRH agonist©]
t}. GnRH agonistE AR&-ske] H3lrA|e] sk 24
(down regulation) =5 &3 27] LH 55 ¥ 7
A dxte] wig @4 diE ¢ A =S
o tre] s Al g 5] sbss| vk ey
GNRH agoniste] o]-&oll= A7]7F Folo] mz= 3
2] AAA, AAA, A s faeisls W
gk ol WA Al T R 7t
a1, et o] % HhAlE A AEY s, B
7+ 2 e Aalz A Akre) glole] g
Soll W FA7F A7) E A2

oje]gt F-Ag-o & Qlste] o] A AT
T clomiphene citrate £ A4d Al ZEES ©

off mr X2 #

Lo
s

- =

23+ 'minimal stimulation protocol (F 4> A= ¥H)
o] Jido]l =dE AT, ole Ad AelF7lel =
2R olgshe AgHre @ IEHola H|go]

_1

AA) Brfe 4e] Sl W, 7] Fago] B
A B4 B2 FF AL 5T 5 gk
ol Qe

e H 7 Al 34t GnRH antagonistE
7] 7] AFgshs A, dETICA HE g
of A} BAeHA] don, 27] G I =
oo dista 771 HAxEE gl
Ack®

GNRH antagonist:= GnRH agoniste}= 2] &}

Aol A AT B2 A A5 Aestel

Q g oox o

2
AR A1, 2wl e A4,
g =

=
S

Ja
fol
0x

I GnRH Antagonist H& QB2 4

o

3 A= mEEe] YA Tt jlo] 2715
WU Askal, 89 E3bzte] dojuA] g7]
w)F-oll GnRH antagonist®] zHg-o] 1t Fol A
43AR 7eS 3]538HAl ¥rk 3 GnRH anta-
gonistZ oo =M oA A A &

22
15 713k Eo] da s S5

EF 4 X i e,
RS AN ¢ 9o 71E9] 7] 8RA
FEEE MEEE, FHA, 75 5 22 Al
2ERAOR Qg HAgE AT F S ow
AZLAED gk ARkSFoll A FAE] FEs Fo)
a7 A A s2E A W $HY &
ARgh QalES Hof ARG FRE A =S A
oz o] &5 9lth¥® GnRH antagonists o] &
gt - A2 = suppression phase’} I L3}
L vheksk HHlE o] 7hs it

e RRSo] Below <ls) u% Wi glon
AT A Al 5o ARE Wil o} HAAR <l
& ) AlEo] ks A9 15~20%el A
etk |4 B9 X5l 7P de] 2ol oA
21 clomiphene citratei= ¥ligt o]} T E ES

712 QAN A| 7] 5ol AP Ao A
U A ey HaE o FAYEE U S Al
2 o= outh 22t} 9k clomiphene citrated] ARE-S-
65771 ol AlEE YAile] FHA| Gethd ARE
T8k B9e] dllel digh B} A% de ZA)
= 3jlo} s Ao|v}. T3 clomiphene citrate$} met-
formin, Z~HZol=, 9011 M A5 =225 AL
£31= Zo] m3A Y 4= ¢t} Clomiphene citrate
2 A5 W= e 7 2AL, Y ZE2A 2
£ %, &¥e] ZRALHE WE ARE A
st 1 &3S BEs 4= 9le Flojtk

i A E 2R w@FTE o] g5 W
clomiphene citrate® 5 AR&3s= WY, 1E|1
clomiphene citrate®} GnRH antagonistE 3] H3s
o] ARgalE Wl i dAlES FALSle] 22t
o] AAlES vl B33} L A3} clomiphene
citrate W5 AREHE 21 w7 |H on] Q=
ztol 5 e 4= gigl o) clomiphene citrate/GnRH
antagonist W QWA= FAH SR frelsH
=2 JAES Btk welA, clomiphene citrate/
GnRH antagonist B3 &% o] A4 wja=7]= 717l

-
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B9 $Aoll A dAlES A S Aoleke
A2 AJr} 3, GnRH antagonistE ¥+l 4
AREShE 799 A Al gk A7-¢F GnRH
antagonist A7} Wz o] Adagolut 2bg gt w]
2 FAg] dig AL F7HAR1 A Bad
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