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= Abstract =

Many types of medication regimens have been used for controlled ovarian hyperstimulation
for assisted reproductive technique(ART). Questions are now being raised regarding how to
lower the escalating costs of assisted reproduction and decrease the extent of patient discomfort
and disruption of life style without sacrificing success rates.

In this investigation, from January 1994 through August 1994 patients presenting to the
Chung-Ang university hospital, infertility clinic were offered the option of the clomiphene citrate
(CC)/single Human Menopausal Gonadotropin(HMG) combination and conventional GpRH-
agonist combination method. 60 patients (78 cycles) were given CC/single HMG combination as
a study group, and 78 patients (102 cycles) were given conventional GnRH-a combined
ultrashort protocol as a control group for IVF-ET program and the resulting number of oocyte
retrieved, embryo produced, and pregnancy initiated were compared.

There were no differences between the two groups in mean age, serum E,, LH and FSH level
on menstrual cycle day 2. HMG requirement was 2 ampules in study group and 24.2+6.8
ampules in control group. On the day of HCG injection, serum LH and FSH levels were not
significantly different, but serum E, was significantly higher in control group(p<0.001).

There was relatively well endometrial quality in control group but not significant compare to
study group. In control group, numbers of retrieved ococyte and transferred embryo were
significantly more than study group(p<0.001). Fertilization rate was not significantly different in
the two groups and pregnancy rates were 20.2% in study group 28.4% in control group(p<0.001).

CC/single HMG protocol for IVF-ET is less expensive than GnRH-a combined ultrashort
protocol and minimizes patients discomfort. In addition, CC/single HMG protocol produces

acceptable pregnancy rate and represents an attractive alternative to select patients undergoing
IVE-ET.
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BrAAs JFES Eol7] A8t Fuz
= # dFE ASHo goh 7|EY
clomiphene citrate(CC)E o] &3 wiaf-xupg&
ooy e dRFate] 52N BHHO
2 A8 gdeow, AMA=EEE Human
Menopausal Gonadotropin (HMG)3%} Al 4z} =-5-H)
% 2 #(Gonadotropin releasing hormone agonist,
GnRH-2)& o] &3 Fujhf-5 dhgel o277}
A A& oz Aol gt @A MAFAHA
=< 9% FejFF = f o] GnRH-a9} HMG]
Higdo] de ol&Hm glew, oy =7
LH surgeE o133 HAI&S Eole FHol 3l
ohoute AAAH Bgd g d¥xPPo e 93
FujRE T APl Frista B2 wo}
Ao g wjole] WERY Fo Fajdo] Ay
&lo] olo] Wt §u]H FAE B £3
BH7) Agre] dAow TR BEqyol ¥
8.3} 7 (Smith et al., 1988), x5 F AE
=22 e 85 T2A2HEN E4EE 2
At wjo} HAE We3rIE=  FoHGidley-
Baird et al., 1986).

CCE o2E=Z 484 (Bstrogen Receptor,
ER)d| BAA oz Agste] HetFAdA A
Assre BuE AFaa, dadA A4
AFFZBREY g WS FUA A FEPA
€ F/HAZTY AA Er Rt 6 g8 ux
dHow g3 d2E2d e ZrE 0,
Cce] dxeE=27d U3 2FgAFoz RIFY
gho} wbgh-g 7} A A 71 ch(Thatcher et al., 1988). &
T AFuEt AXAY Z2A~HE FEAE
ZaAA FA7] AL op7|3le (Askel et al,
1986) 245 hajsto] PgalgS AspA i

ol#| gt A4S WA dAEE I
$8+o] Corfman %(1993)8 CCE &7] J¥7]9
Fojstod FSHEHE S7HAA 83 XA S
S AT, AEHR] G AGE Y& dE)
710 HMGE 13] 5o o2y F7] ¥ 4
TE AT TS AT, 7] 9E
7]o] g HMGE CCZ Qg Z#3 99 9
2ERA B3 EFXE AUE 7% S8 B
gk v} 9lt}(Rabau et al., 1968).

ofe] B mAdME AYFHAE F7NA

SR EPOR 27] BEs]o] CCE 5UL
Fo % F HMGE 13) Folshe P8 & Aws
of 7129) GuRH-28 3 B3} |3 g, $3 &3
JUE 52 Hlwstel PIH LEY oIRE

ol 1At £ ATE A AU

AT cha o Wy
1 oi7 o4t

Zooistn Féud ARddegnd B9
g Yol A 19943 195 1994 8¥€7tA] A9
FANE 7] 93 531 FA 1387, 1805F7)
E gdez B dT7E Adsigda. did #xts
UE UZH A2 YA AES A dsto ok
& AR, AFL 404 o3}, EAFI] 294
FSHX| 7} 200]3}o] 1, v-9-=p2] Ao HAMY A
A 27& Bolx A4 £2AYE gt
CCfsingle HMGH $34l o 60, 785719 W=
-9 GnRH-a¥ & ultrashort protocol ¥ & 78,
1027718 4o 2 sty qaddse 25
AT 28 A 712D AA 259 HAS
A E, LH, FSHAE &48Qx, 2230 ¢
2gEo] 3emo] ol BT F =& %] wgke
o 3 FSHX|7} 20mIU/mlic} 3] 79 o4
At A A H At

2. A7 wy

1) sigtes gy

(1) CCe} 15{HMG 9 8H2h (CC/single MG
protocol): CCx €A 5] 34dAFE 7474
5U7r 100mgy AT Foadn 9AF7] 9d
Aol HMG 150IU(Pergonal Serono Lab,Switzerland)
£ 13 &8 FAERY 24 77 ¢ X A%
3 H&e Pri2 RS 949ARE E, LH,
FSHe] 2 Ash 970 24 2892 GEA
He FAANSRAT. 2298 94 v 7
74 0] 18.0mm 17} o}/o] A}, 27 14.0mm o]
¢ GEIF 0ol AW, HF d¥EYSE
9 &le] HCG 10,0001UE-(Profasi, Serono Lab,
Switzerland) & FAFF T

(2) GnRH-a 9 &} ultrashort 2}%: GnRH-a H
3} modified ultrashort *H & ¢]-8-31o] Fujgt f
Talgch &, €72 F7) 23,44 oA 104 30%
o] GnRH-a2l decapeptyl 0.1mg-2-(Ferring, Kiel,
FRG) 95} A8, 97 F7) 344 RE &%
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6A] 308-¢] HMG 150IUE v HCG Fof Ay
7R ZF3 AT

2) X+2uhntel Bot

HCG %o 3] 7.5MHz probed] 22 2 &
FH{Medison 4500, Korea)Z ©|-83tef xpZ et 2
YAES AU 285 WAl Axo)
w2} Grade AB,CE E&H3gth &, Grade A=
AZ el TFEY HA Reln FAT WA
AEE vehE 4 -%ol1, Grade Bz AHguet
ol 99 A7 T3 WAt ol AR
BEE, o] & thAl Al#3te] B1,B2LB3E 3L
o Bl A% uigre] glowA #Ug wiAp
AEE Holr B2 ERSA AT Wako] Bol
Y FdE A EE Boje A, B3E AT
whgpo] molwA Aol FugH e Holt
7$-olth. Grade C& A To] TFHT 9%
A Bole A= Aosdrh

Agere] FAE Age] My F AFLE
FFEd A d¥e] e 235 FAFHAI
A AF T W 22 A% AR 27
st

3) RREF

HOGFA} 36213t o 24 283 shol v}
AHE APsa. &2+ demerol, valium S F
R AE 9T, ldocaine O 2 AT FH
24 ohAE AR UAE TP s
Y ¥ o§-& 2mle] Dulbeco's phosphated buffered
saline(D-PBS)& WolF i d 75 A2
FAstn 2 2AF vhA 2mie) D-PBSE AHE-8H]
G2LEQd FARF qrell B4 UE dAF QESE
AT, FE AT} DPBSG o] Folgle
EEAE ZA WGEE SAA FHAN &
1 F fRan B o Iz EAE F23 A
gAY EAVE HRAEE UL dArjF o
dzte] e FFsAh

4) ctxpel ufet

52 %4 119 Ham's F-10 ¥ (Gibeo
#430-1200), penicillin 0.075g, streptomycin 0.075g,
calcium lactate 0.2452g, NaHCO, 2.1g& 2}# 2 &
7}ste] pHE 742 233 5 LS 280 mOsm/t
2 ZA%Y MY HLES ARTE F 4C Y
e RgstAch Aot A XY F=It
FA wgYol M= 75%, AF g =
15%7F H =5 sttt Mz A9 A& e
Jones% (1986)2] W& o]-g38td 7.5% AlAdo}

Ah AL FH-§ Ham's F-10 #] < oA
6-8A17F A% FIhul g & F AL AASA
o} u) A3 & Wdab= Veeck 5(1983)¢] & o) &
shod BA3 wjged el A 23-35A1 7 7]
sta] A 12A7 HEE AL AUE T £
A3 T
5) Mxtel #=o| ¥ 3

FHel AAE 5 34N A FFLE H
#Hato] A-olA 304087 x| ste] B3pA7)
& 712 A HALE AA s BApe 5,
£FA 5 AT ARAFLHFEHRA
(capacitation)Z 98] A3d AL 6mle 80%
Percoll5 &Y A &0 &7]a A& A3
A& WUEAE FAAZl F 2000pmo R
3087 AR AFAD A59E AA L o
719 2mie] AA FA 4] F A (Ham's F-10 8]
+ 75% AAob Adl EH)E €1 1000pml =
1587 gARdsgch 349 Ax Do) 0.5-
1mle] A FAE MA ) F71E F 5% CO,
37°C v Fr el 241 7HESr WA gt AFEa) o
Boz Bed 54 AXAE ol AMEs
SRk 2] AR B =7) 5x106/mivt HE
2 3o AN AT 54 161847 Tl 15%2)
Aol A AF L £33 Ham's F-10 A3 &
qog ZZc}h

6) djoie} phE

A4 R oe &7 AF G FARAR
2 JuiAl Pu|Z o2 FASG I F4 42-484]
7+ Fol) PE-g BEslY )

7 X2 efolol 4

Y3to] 3olg sjol Jones £(1986)0] 1Lk
3 o] A WG AMESl Hjole] AFY] o)A &
Al gt g ot ufope] 4] Fofl A 6A17F AR A
1 & AZMAAT

8) eialgl =ol

Hlolo] 215 122 #o] A hCG FEE FA
&}o] 10mIU/ml ool Pilo s BAstgh

tlo

FEo] 3452493 &

322+7244h HCG R A71A1¢] 717+
tAFZo A 15.84£4.29, tiZ A 12447
2902 CCsingle HMGol A4 2w 1A AUt

rlo
X

lo,

2

ol

rlo

2

3
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Table 1. Comparison of clinical outcomes on CC/single HMG protocol and conventional GnRH-a combined ul-

trashort protocol

CC+HMG Ultra-short P-value

No. of patients(cycle) 60(78) 78(102)

Age(years) 34452 322+72 NS
Date of HCG adm. 15.8+4.2 124172 0.01
No. of HMG(ampules) 2.0 242168 0.001
No. of follicle on HCG day 3.1£19 9.8+4.7 0.001
No. of retrieved ovum 21+1.4 56+33 0.01
No. of ET 13+1.8 32421 0.001
Premature LH surge 2 2

FR(%) 68.4+23.2 78.2+20.4 NS
PR(%) 13/60(20.2) 33/78(28.4) 0.01
AR(%) 1/13(18.2) 6/33(20.4) NS

Table 2. Comparison of Serum E,, LH & FSH concentration on CC/single HMG protocol and conventional

GnRH-a combined ultrashort protocol

CC+HMG Ultra-short P-value
No(cycle) 60(78) 78(102)
MCD #2
E,(pg/ml) 36.05+22.45 342+19.4 NS
LH(mIU/ml) 16.5+11.7 17.8+9.4 NS
FSH(mIU/mL) 14.1%6.5 16.9+11.7 NS
HCG day
E,(pg/mi) 482.4+78.3 1624+640.4 0.001
LH(mIU/ml) 13.4+4.2 162172 NS
FSH(mIU/ml) 13.7+3.7 124459 NS

(p<0.001). Foj¥ HMGe| FFL ool A
290, dlzFoA 242+6890F o]t} Premature
LH surget= 73} g2 oA 22t 284 o
At et HCGR AU EA3 e dxe &
ZTNA 9.8+4.7A 2 AT 3.1+1.9718 )
ou] QA 2o w(p<0.001), AF P FApe] 4
= U 2FA 5.6+337012 tAFS] 2.1+1.47)
2h o A Bhthp<0.01). o]AH Hjole]
G adEol A 131187, TN A 3242,
g dizstelaA ou A #3hok(p<0.001)
(Table 1).

TAEL T4 68.4+232%, thagtel
] 782+204%= 7 79 £-2]3 Aoz} ¢Sl
o JAEL gAToRA 609 F 135 0] YAl
131(20.2%), 2F A 787 5 339 o] <A H
o] (284%) WZTNA vl YA =UTHp<0.
01). FAHE2 ddT oA 1349 dal 5 247}
A E 9 51(18.2%), Wil Al 339 dAl F

607} 215 0](20.4%) F THS] 28 2po)=
2191 tH(Table 1).

2. X E,, LH, FSH 52| H|w

47 F7] 294 Ad A3 ¥F E, LH
FSHy =& thAadTolA 247 36.05+£22.45, 16.
5+11.7, 141165908 2T 247 34,
24194, 17.8494, 1691172 & z}o]7}
AT HCGH U4 FF Ey(pg/ml), LH(mIU/
ml), FSHmIU/m)X| &= t) - o] A EA82.4£78.3,
LH 13.4%4.2, FSH 13.7+3.70] 31 Y2 TN E,
162446404, LH 162+7.2, FSH 12.4+598 E:=
zFo A 9ul giA = (p<0.001), LH,
FSHA| &= 5 #3be] 793 ZFo]7F figithTable 2).

3. X229t ghete| |

HCGR e 4% 4T Wte At o
Abgtol Al 82+£4.9mm, WFE Tl A 10.245.3mm
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Table 3. Comparison of Endometrial development on CC/single HMG protocol and conventional GnRH-a com-

bined ultrashort protocol

CC+HMG Ultra-short P-value
Thickness 82+49 102+53 0.01
Grade A 6/78(7.7%) 8/102(7.8%) NS
Grade B1 22/78(28.2%) 24/102(23.5%) 0.01
B2 25/78(32.1%) 62/102(60.8%) 0.001
B3 20/78(25.6%) 8/102(7.8%) 0.001
Grade C 5/78(6.4%) 0(0%) 0.001

2 gz vl A FAYHp<0.01). Grade
B1, B2¢] ¥ ujZio] Bl 23.5%, B2 60.8%
2 AF ] Bl 282%, B2 32.1%32.0F @43 =
o B (p<0.001), B3e] B¥ = UiFFo)A 25
6%, Z1t0] 7.8%2 Ulx2TAA 2v JA @
S THp<0.001). Grade C= Y EZZAE 3 =
gslon AdTAAT 64% EXE nYr}
(Table 3).

2

a

AdFFNE ol& 8 AYFAA &
1978d A& A3 T ol AAsAANEA] G}
AHEE T/ QANEE Fo|7] Y3y
i =g o] Ao gt} CCe 71 1
Ptz 2HHo = ALLsE HTFHEA Fo
3tz Y= AAERoln T H34
Aol A&7 % etk AFsR A WA ¢
LEZAFN AAHoR dqrERA £L4F
(Estrogen receptor, ER)$} A §hsto] AlAbslE- €]
ERZtAE 7}A 9 GnRHe| F71E dovii,
strAd A e FSHE LHEHE FAANA da
A GE AFL ZAA 7

Gemzell(1958)7} Borth(1961)ol] <} 3] HMG7} )
HFREd FEASA 2494 gov HMGE @
Zol A ZAEFoZN H3FA- AN F
A A7 A AR ERHo2 AHSE 5
At HMGE #Huld i st 4% Fx3H)
LH7} dsH A WA XS89 &
H7b G A G gdE2Ae ZrE JX
9] 27} 55 7Hx e HaeA-AAeR A&
AN A o] T-go] 82%, WARZ AT ZzEE
o] delly HSE ulE & o] 2%0)5 % At
vle} #jE& 9] HFolE HolFr}. Olson(1983)L
18%92] x|l A A 7|7} FolFE B
A7) HCGY Z2A| 2889 57} B3}

vli stk g HMGR A g €7 F7)
M ete @8 dx7] F97|7A FSHe| F7t
g 1Y FF dAAuEFEFY 2AEL 0
25%°0 A 1.8%7+A R ot e gAE
9 MEE 11%9A 4%, FAHEES 12%00) A
31%2 R.315 31 ¢ tH(Collins, 1991).

GnRH-a& W@ste] AujEfFrEste WP
A7) 2714 F7Fske WA FSHe] F71E
Q3 g o] H)F A A (asynchrony)o] oA
0. 2M HFARFEAN GRS FUF FUME T
FAlol HMGo) tigh bdxage] afolg &ol&
& %7F 9 h(Neveus et al,1987). GnRH-a ¥ §
Hole &A7] F9EE ALE-ste long protocol
o] gith ol FAHEH AAEL FIHAFIA R
SuE 5o HALoez {FAE, TEHYA,
FujEFEre AEst FrAec. ol oA
o] &40 2 GnRH-2a HEYH F WA A4
AZZERY G¥ %] 27\ chEEv)(flare
up) E}E o] g3t ultrashort protocol™ o] &
AU o] L 7EL] Ar|Fgy R
AFEE L HMG %o 43 gAEE 47|
o). a8} o] GnRH-aE ¥ sl v
FEA g5 G AR 9T FA7) T4y
L §F B HeAy HMAFTEEE &
HE gASle FA7| & ASAPLEN 22
A2 2 Aty A3t FA RS @5 & 7
A o} vjole] AAE W] §oH(Gidley-Baird et al.,
1986).

Hod e AglasA S35 2 &gk A
=9 FER AZrE FYE duste Yy
T ARE 33 FTLY I UAE S}
1.9} tH{Rabinowitz et al.,1989 : Gonen et al,1989:
Gonen and Casper.,1990). CCx= o AEZ A9 1
g AL o2 g W 2EE AL, F
A7l AF oA NEEE, P, #£A9 7
429 P, B39 #4248 FATETEE oFr)
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ANA dAE&E Aetazit. HA2 Fleischer &
(1984)2 CC-r-°% F 2Eo AT g
o] X & AAs At 2t o3 K2
£ 9o CCAA Y 2EZA A5EEoR 2
T U9 YA BEES TR FA
o By, P8} =8 FUIAA AV 2E9 As
o gx o]f¥ 1 $UrhFukuma et al, 1983).
Markiewicz 5-(1988)< in vitro Ao} A& CCe
gt f2EZ e ERE YebAT L 3
&4 © 1, Thather (1988)2 CC T A} A< Wit
F718ch @3 B o] A Fol ol FE3] S5
g 4 Qdha 5909, Roy 5(1964)& CC 5
Al HMGE o] FogozA YA d2ER
Ao HAGE F7MNA AT HLE HEE 5
%3 AT a8y o 7tA CCHMG H3 e
Yoz HjEged CC g5z HEFEA
2} ol AR AFUHe] 34& 7MHLERA
= gastA g a2y B ddAs HCG
oo FAT AFUGFA L g A%
£ H9W CCfsingle HMGFZ Xt}  ultrashort
protocol-ol| A} Ztguiete] A o FH1 ¢
o] §-2 ¥ Grade B1,B29] X7} 9w A ¥
o} ApZuiet webe] CC7F a2 Stha A
Zgch aEn AFWSFA Heg f4Ae o
AABE F %’it}% 23 = 92 1HOliveira
et al,,1993) hCGE g ol FHolx AFuet
o FA7}t 612mm%1 o Zapo] o]2old 4= 9
o B A E o] A vl A o] t}(Rabinowitz et al.,
1986;Gone et al.,1989).

Vargyas(1984)= CCY HMGEHE FojAl ¢}
CCHMG ¥ g FoA 1 Afg Wasded
CCHMGH E FoA| AHE dAe] 71 B3
Wxl J&ErF 03 Basiglen, CCo 4 3
%27) $¥7d ¥ 3¥ Hdgo] ojFojxu ¢
A4S AlAE 5Y ol AHASEEEY
Aol )Mok dBg F7] GE7)d HMGR 9
29X A&%S =8 7 A% R A
wx7] &7 l CCe] Hoj & FSHe| Wlg-A & &
TINA AAAZTEEE §FE FaAA da
4% HMGZ $7] ¢¥7] A5 A9E 427
I, CCo dAERA B &L 22 F glu)
Corfman(1993)& CC 5% ¥4 ¥ 139 HMGH
Ao R F7] d¥ AL dod £ deAd
tiste] GnRH-a% & 29 A A} vjag
Ay CCHMGHEEaye] A4 B840l e

2

7l GE 1 IHMG 13 2ojsld @A) da &
o]x 1 GnRH-a W& 297 I3 23E vl
sty Btvh COrfman(1993)4 BuHy R3e
wate] i JAlg-e COHMGT A ¢n gl
Al AL X}%LLHE‘% A+e] %38 ultrashort protocol
TR 2 & FHAAL, FHEL Aol7)
21} ol9}zto] GoRH-2 ¥ Hes dAujeh
fEste] 42 £ g F2AEA @S FT
o AL FY F Ug B b B FA
A, $AHU 2RE Y & JdeWM F4E
2 AEE Y F Jorz HHg g A
92 E31% CCsingle HMG Fpuj gl 944
Moz f4¥ Ao Agdn

L2 N

|

2 B

Fgystn ARARstud EYZHYAA
1994y 195 19943 8971A] AeFAA
=< 37198 528 ¥4 Jd@HEy 8/
6013 2) 782712 W40 = CClhingle HMGE 3
RS Esn, NRTo® GnRH-LE BHEP
modified ultrashort protocol= 78 & 9] 102 F7] ¢
A i @EEstd AYFHGAEE APt ¢
A AoE va 2Nt 4 22 &S
gt

1. @z dolvt 97 F7] 297 A
E;, LH, FSHX|& oo} 36.05+22.45pg/ml,
16.5+11.7mIU/m), 14.1+6.5mlU/ml, thzat0)
342419 4pg/ml, 17.8:+9.4miU/ml, 16.9%11.7mIU/
mi2 F F3bel) F9 8 Zolrt ;Atrh

2. AjFFE] AHEE HMGY %32 e
oAl 28, EZTFA] 242+68UZE AT
oA 2e) A AL ¥& AHE-3F S th(p<0.001).

3. HCG %9 99 83 LH, FSHA&= d&7
o] 13.4-+4.2mIU/ml, 13.743.7mlU/ml, t}Z-0]
16.2+£72mU/ml, 124+59mlUmlE 5 ¥749
28 xtol7t QP ot, EH E, v 5= AT
o] 482.4+78.3pg/ml, )& o] 1624:+640.4pg/ml
2 RRFAA 919 A =3k THp<0.001).

4. AH QD Fae 9} o)A g wjole] & o
AFo] 2.1+1.470, 1.3+£1.874, W xFo] 5.6%
3370, 3242108 giRToA on A 2%
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THp<0.001).

5. AU el F djolEAto] Bol3h
Grade B1,B29] ¥+ djAio| Bl 282%, B2
32.1%, hZT°] Bl 23.5%, B2 60.8%% =T

ol A &1 QA = kTHp<0.01).

6. FAEL UlATo] 68.4+232%, thETo)
782+204% F #3749 z}o|7} gllen A&
& gjadFo] 202%, t)E o] 284%=2 T Z T4
A 2] UA 3= A THp<0.001).

AT AHRZ AYFAAEA FuFHe
HoZ CCs HMG ¢3] Foubye 7)&9
GnRH-a ¥ g 24 7} H] w3t HMG] F3F-2
oA FHEAE o) F HolA ¥ F, B
NA AAH T3 Fujte 2 2288 Z
A T e WHoE, HMG AMEd s 9 7]
ZAQ AN A3t o] Folx AT

BT B IS 7AS - A9d o Fe
FYE L JUEL NN F 98 Aoz 4%
Ao

2 EEH
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