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Conventional IVF T® long protocol IZB1F 5 hCGHxE5 H D
I progesterone fE & I-IREIZ DWW T

BHERIRE AR AR
i ER dE IR MHE BT
¥ BT EL W RE M
fiigE w2

E 5§ Long protocol (L) FT® conventional IVF (cIVF) 12B8WT, hCGYJ Y # 2 H DIl progesterone
(P) & cIVF 2B 21 & O KT K AR & DBIRIZO VTG L7z, Ak E 25 L72BHET, LT
T cIVF # MifT X 72 486 B, 706 M Zxt% & L7z, hCCYIh &2 Hollid P4l & i estradiol (E,) 18,
¥ hMG %58, B, IE¥% (2PN) Z64:%%, 2PN 4%, RIFRE (Gl1) B, Gl RSAER, FHpuE
JZ (EM), leaf pattern DA M, HURHRE: L OPIRICOWTHRE L7z, PIEE E, M6, #R9VE 2PN 4%, Gl
EE OIS, BERIEOHBEFREIED S (P<0.01). 2PN Z#EH L O MICIZEE 2 A OHBEED
LNz (P<0.01). FEWNBIZBITS leaf pattern DEEEZ B D L, leaf (+) OBETIX leaf (—) OEEIZIL
REZBICPEMER 72 (P<0.01). F7-, PHELANVHITOIKEER, SIE=R, HER0LETIE, PHE2.1-
2.5ng/ml THIRENPG EIE o7 (P<0.05). PAEL~NIVIE, E,fl, $RINEL 2PN FEKDS L O Gl R5s4k

BEMBELTWS, ZhsnZ ehs, PHELANVIZIIEAE X IO quality 2787 —2D Y 7 F ekl
BHZEDPHLPIC R o7, —J, PHLANVPTFENBEORERCHIRFIEEL TRV & HHBH L.
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AV RE-IR Al (conventional in vitro fertilization-
embtyo transfer : cIVF) (& 1978 4£ 1 1) A ® Steptoe
¥ Edward |2 & ) 910 TIEERBIZHE Y ShTlkT &
R FICEOBAMAIA T Y, 22 F858E L 2B
TREAERROBEHENERE LTCOMES T 2T L
7o, Z0tk, ZHEINOAKRAE, AR TFINENH, BH
IAG-IRAERN, R EAINFBRAS PR AT & 37 72 7o BT 328 5
L, BUALE o A5 il By & 9% BoAfr (assisted reproductive
technology : ART) ~& 3R LT 72 44f), KBM
(&2 HG 2 H H o581k 0 % SRR RREAL S 5 J idihs—
B TH o7, ZOHETOIRERRIZLETY T 20
% TdH-7" B, 1996 4 2 HIZHIGHENRIC & 5 HpED

i

P 224E9 A 15 H2 Ay, PR 224E10 A7 HZ
IRIRERIG © FRgEEL
T 321-0293 AL THRAE AR A T JL vk 880
BRI RERH i ANBE

A & BRIE R 2 3 ICHIRRS 2 &Y 25 H ARERHR
ABHEE (HERYS) LY h, ZRIEROSA 3
BT L7, 2ok, FENBEICERT 5 EH ORER
FCREENCR A B L, WM 1 A< b 48
ZRGIN 2 EEARAE AR L 7205 & W) USRS % A Rp ok %
k) iimokt. ZoME, HEmPESEI, BB
Bz 5 IS CHRIBRS 2 & oliidi e S Ik
R AS 1 BENCHIR & M IRIEIROFEA I E IR T L2
A3, HEHRER LS S AEIE A BRI L 72 R O AR
ICREEL TRV, ZoEEE LTIoRY R
KMORFOMGAREEINTWS., 4, LT
cIVF Jiti 47 BF @ human chorionic gonadotropin (hCG)
Y 0 % 2 H ol progesterone (P) fliziEH L, [l
3 cIVF OEGED £ D SRIFREDIIOE B L O F = NI
EDXHTHEL TV E0E2WHO,TTHHWNT, Aif
FExATo 7.

MRBLVFE
W tih R RS e Rk AR N K % 5255 L 7o AR
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RE 486
I 706
(%) 33.4+44
AN (4E) 54%35
hMG % H (H) 202x12.1
hMG ##58 (IU)  2770.6+968.0
hMG #5-81/ (H) 89+1.6
(mean £ SD)

®2 HEHEER (202
B JE % (%)

SRR F 228 32.3

BN 180 25.5

T PIBAE 156 221

JE AN 56 7.9

PUR- Ptk 13 1.9

Z DAt 73 10.3
Gl 706

T, cIVF % JifT S 7z 486 1 706 M 2 xR & L7-.
BEBTRERLICORLAY, BEOFHERIZ 334+
447%, FAITIIRIZ5.4 354 TH o 7. AEERH (F
2) L LTI ERTH»323%ThoEb%4<, kT
BHRHET 255%, FENEE221%DIHTH 7. &
FOWFE T, MR OB & 7% 2 BAEB R T 0%
BHIBRAL L 72

o 8 P 90 B 5% 5 13, gonadotropin-releasing hor-
mone agonist (GnRH agonist) % fifJ] L 7z long proto-
col ¥ (RO AR (Bl 5~7 HH) X b T
RET3E o LH & FSH @ 47 % #1135 H 9 T GnRH
agonist (nafarelin [Nasanyl®], 7 27 A8k H5T)
900~1200 ug/day % B EPIFE ) T, HiERRTY
20.2+12.1 HBIZHEIRFEFE#) T2 % human menopausal
gonadotropin (hMG) (hMG (Pergonal®), ¥ [ i 25,
Wl H2HViE (HMG 74 V'="), »THEIE H50)
150 HAL~450 HAL % 3 H fEIC THR G-I L7z, hMG
FfGR 1AM E X ) BIENBEEEZIERE (V EAs
-ET MODEL MEU-1583 : #fFH#3E, W) 2HWwT
JRBEOE=% ) v 7 &iT\v, FHIEE 14mm %
W 7R RT, SEMERAE, FEANBRES X OTFEN
JE D leaf pattern DA MZ %% L LT hCG (HCG®, #%
[HESE, ) 10,000 AL Z 5L 7.

TFE NIRRT T O RIRBH CElZE LIk 5 720 7=
AR & SEAS RIS & Gl L CHiiH L7z, T IR,
FEABEOD - & HE L 725502 llE L7, leaf pat-

P DIMS

x3 BEER (03

hCG#5-H E, (pg/ml) 1848+1473
hCG #%5-H P (ng/ml) 1.3£0.9
hCG #5-H EM (mm) 11.8+3.0
FRINE 2L 13.2+7.6
2PN %% 82+54
ZHEFR (%) 62.2
IR (%) 49.3
Zha% (%) 28.4
TEEEE (%) 21

(mean *SD)

tern IZ2WTCIE, 3RO EHE L I — DI hypoecho-
genic area D& 5% b D % leaf pattern (+) & L, Bk
BE T a2 — HSABHBE TR &K D . 2 — %% hyperechogen-
ic 72 b O % leaf pattern (—) & L7-.

IEEZROH L, BE%R 18 RHFHE L 2Bk T8
A =V ¥Ry k& I TR B o YR BOHI I % )
L., MEHERTEE (2 pronucleus : 2PN) DFHEIZ L - 72,
TAZ 24 IR IR L 72 BE BE T2 K5 U8 @ Grade 7 i %
Veeck D387 1266 HI5E, BAFIE : Gradel (G1) D,
Gl DFEARERM L7z,

TERIEIRIVAE 16 H H o 1iid hCG % JllE LI L 7225,
MRS B O M TT B WNICEZE (gestatinal sac : GS)
ERDLLODHRE LT

i P fi & 1 estradiol (E,) fHid hCGEI Y #:x H
O hCG HEGRNCHE L, M P& K/ ST X — 5 —
(I E, fif, #8 hMG $e5-5, BRI, 1EH2H (2PN)
A, 2PN %EAE, Veeck D4 TGL K, Gl1IE
FEE TEWNIKE (endometrium : EM), leaf pat-
tern O, LIREE) L OBELRIZOWTHRE L7,

IO A B AEMEZ 1T Student’s t-test, 555D
BEICIE P g2 v, p<0.05%2 b THEEDD
L7

7w R

xiF G #0355 hMG #88% 5- 21349 2800 HAL, 1
H 3% 300 AL THFHE G HEIIHIOHMTH - 72
(#£1). ¥/, hCCHH5 HOFIP I 1.3ng/ml T,
ITLR™R 0 49.3%, ZHE™ 1 28.4%, WHER :21%TH-
7o (£3).

hCG #5-H DI P il & K 8T X — & —HHBIMEIC
DOWTHE L TARERIIUTO LI TH o 72

M 12 hCCHG HDIH P E, fili % I Z & 12
Jay hL7 P& E, O MICIZHBERE r=0.52
EHEBERMBEMENED SN (P<0.0001). 212P
fii & hMG #& 5O RR %2 BE L7A%, MRS 5
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(ngfml) 12 ) y=0.0003xx+0.6914
10 r=0.5206
8 [ p<0.0001
P 6 L
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1 P& E2 EDHBBILR

(ng/mD) 12
10 ©
P
0 2000 4000 6000 8000 10000
hMGi% 5 2 av)
2 P& hMG %55 OB tR
(ng/ml) 12
10 I° y=0.4350x%0.6785
g | r=0.3864
P 6 & P<0.0001
4
2
0
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PaE B
3 PIHEBRINE & OAHBIBILR
(@) %
30 © > 80
25 O 0o ©
2PN 20 [ &% % S0
15 e y=1.4991x+0.3516
10 "‘ L r=0.2366
5 (SR80 oo p<0.0001
0 ‘<22<§§§§:2§‘2§3§f NAAY S 1 1 !
0 2 4 6 8 10 ( 1/2 D
p ng/m
4 P& 2PN S E OB R
Nhhof T HICERLTWEWDY, E, & IV L DBIFRICOWTR L7225, MBRE r=0.39 &

hMG #% 5 & OMIZ S MR 22 o7 3T PHE MBSO b7z (P<0.0001). X412 P1H
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DIMS

1
09 y=—0.0566x+0.7113
0.8 _
07 r=0.1931
0.6
2PN 05
REFE 04
0.3
0.2
0.1 [ %BSe © 60
0
0 2 4 6 8 10 12
P (ng/ml)
5 PAii& 2PN 5645 CQPNE/BRINED) & OHIBIBILR
(f&) 15
Q0 ° y=0.3112x+0.1427
ol o &g r=0.1232
&0 & O p=0.0010
G1 O 00%
5
0
0 2 4 6 8 10 12
P (ng/ml)
1
0.9
0.8
0.7
0.6
G1/2PN 05
04
0.3
0.2
V OIRNAS”
0 ' 8 b«“(‘(%(“«(::(‘«((:«(«««««0(0
0 2 4 6 8 10 12
P (ng/ml)

7 PfEE GLIRFEAS (Gl IEEU/2PN #) OHHBIBIR

F4 TEHANE (EM) JE, Leaf pattern & LU=
R JEITRE IR (%)

EM : 8mm kil 17 31 54,

EM : 8mm P I 331 327 50.3

Leaf (+) 252 233 52 NS

Leaf (—) 116 105 52.5 ’
*p<0.05

& 2PN AR L OBfRZ /R L. Piik 2PN A
BICIE, HBERE r=0.24 L A ERMABEEIRD SNz
(P<0.0001). K512 Pfii & 2PN FEES & @ Btk % R
L7:. Pfii& 2PN AR L OBFRTIE, MBEMRE r=
0.19 L HRE L ADOMBEMEARED Sz (P<0.001).

6ICPMEE GIIRFEEKLEDMBRERLL. PiL Gl
AR OMIZIE, MBREK r=012 LA B MBS
Aoz (P<0.001). TIZPiE Gl IEFREED
MRz R L72As, PAEE Gl IRFSAESR O BICHBIME IR
oMol RATFENRE L EEREE ORGRE
RU7Zz. WIEEDS S mm L E OB T B RED E W

WEREE HBICPHENEKEDE S L OBEERL
7203, HEZMHBEMEIEED S Nied o7z, leaf pattern

DAL IR & OBIMRE R AR L7225, AR
"Bohinroiz.

#2512 leaf pattern D FMEL Pl e OBfRZ R L 72,
leaf pattern DAL P& OBFRIZB W T, leaf (+)
DO THEBEIZVEWPHEZRLTWw/. Pl 1.0ng/ml £
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(mm)30.0 5 Leaf pattern DL P & D IL#K
o
250 NS % FHPAE (ng/ml)
200 o Leaf (+) 485 1.2+0.76 -
EM 150 . Leaf (=) 221 1.36 =1.04
10.0 (mean =SD)
5.0 *P=0.0259
0.0
0 2 8 10 12
(ng/ml)
8 Pt EM & OHEEZR
100
%k
80
60
40
20 T
0 P{E(-05) |PfiE(0.6-1.0) | PE(1.1-1.5) | PfEE(1.6-2.0) | P{E(2.1-2.5) | PfE(2.6-)
W EIRE 427 448 533 51.2 729 472
O ZHhE 26.4 26 295 302 286 36
OfEE 32.1 183 22.7 11.6 25.7 12

fii & 1.0ng/ml DL ETOMIRROIEZ /R L7z, P D

W EEE O SME OREE| * p<00s

K9 PLANVHTOMEIRE, ZHE%E, WEFOLEK

luteinization) % b 72 5 T HE R & % o 72,

1.0ng/ml YL EO#E THREICIEREN S VR TH - 72,
XSICHELL M T 5720, PAi% 0.5ng/ml DIETRX
Yo7z 6 MM THELMEREHIITR Lz, ZORE,
Pfii : 2.1 -2.5ng/ml THEUREEAA BB VG EH S
N7e75, Zha=, WMERIIIAEEI L > 7.

z =

IEH AR I3 BE L, PiEficksuy
T, RN ORI 2 5 55 S b E2 O¥INASR
TVTAT T4 =Ny 7iE N LCLHY — Y 2%
LHEIRAA: U T . HEIRASEE 2 » THID TIINLN O
B e S ML 2> & P 2S5 S, FE IR IE B
FHPIEA & W IEAZE LT 5. X o C, HEiE %
WHINTFIEPOREZITEAEZIT TRV LI
5. MoK RETIE, TERE2SONRED T F
rorpwErary ra— VR, ZD0%
BoOJREFICE D &9 ik E, ® I 5H 5% premature
LH surge #51 &2 L, TR HMEIL (premature

GnRH agonist 233 A i, TIEAKD GnRH KD &
ZHERTZERL, ZoFRNREOTF Fra¥ vy
WASHIH] & N premature LH surge % premature
luteinization |3 ¥ _FHEBRTT HEIC 22 o 72

% 55HE5 H Y T S LA GnRH agonist B FH #8 ik
PREHFEGEIC BT A hCGW Y B 2 Holip P o LA,
premature luteinization Tix W Ebh b, L2 L,
COPDLERD, FENBEOERREREIRRIZED
E)ICHERRITT R, EDL) REKRELODOD, %
< OWFEEI X o T STk 7. Schoolcraft 5%
% Silverberg 5% 1 leuprolide acetate % i Fi L 7= & 1]
WKBIFEPOLEAICID, HWIRFESET L& LTS,
—7, P ORI IERICHE L %\ & Edelstein 57
FHE LT3, 7, FENEICHT S P RAomE
% Fanchin &' IZHRKICITHER LR VD, THH
BB 2 B S ETW D &M LT, Ubaldi 5"
B TENEOBREZ B XY, FRRLET S8 L
HLTWwWAE, RETIE, ZEREIVEERESE (poly
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cystic ovary syndrome : PCOS) T ® long protocol T
cIVF G, premature luteinization 23#2 % 5 172 PCOS
BEIZBOTRIPESL L ORBINOBUIE 2 525, pre-
mature luteinization 74 % TR Y 4R 2812 78 513 30
WHENZRVET D Segal 5 DWEDDH L. O
i3 GnRH agonist T3 7 { GnRH antagonist % fiJj L 7z
FiETH BAS, premature luteinization (2D T D 5%
EREFLTVWLHTIE, FALEEZOLNRLSH. T/
Elnashar' &, 7 i 7% 59 3 il ¥ & T @ premature
luteinization @K F 72+ ICHRE S v &R RT
Wh. Lo X ) ICHEEIMEE I ) MIRED E, R
P 2SR FE AR OBRERETRICED L H ITHEL
TWDLDOPRIEZRIwRHAPE TV 2\,

hCG YW #HZ HolA P i & E, MHIZIZIEDAHBI % 52
W7225, hMG #5-2 & i Pl & o IS AH BB AR 1 72
, E,fi& DM TIXADOHMBEIRTH -7z, hMG z=
422XV BEHOIAEEL, ThoRBEINR
BB L CE2MAMEML TL 5. HABYTIRE,
HOWEMB R T4 T 74— 8Ny 2 2FERT D5,
GnRH agonist T F HEARDIHIH] S T\ % 72 ® prema-
ture LH surge %X early luteinization {4 U722 v. 2@
ool PAEE E, MEDIEDMBIE, FEE 3 2 BRI
R D3 & BT X > THEIRRT O A 7% P O 55w O F
BTHDHIENE 2 5N%. Elnashar' 1%, SN
LHLVXVO &, JERFRATHS hMGIZEEN 5
hCG 4D &, follicular-stimulating hormone (FSH)
RS B EEREME D LH Lt 7 7 — Bzt R & o
R E#E L Twab. hMGHG5-&E L B, HE OB O
BIARIL, JREEO hMG 2 2 B HEDSHEL T3 b
DEEZOLNZ. 2F ), FHEREORT LWL EE
T hMGHEGEPEML, WEERIRFTHNIIE
hMG D5 &EIIA %R TTE. ZoOfE, hMGHE&
EMHFPHEDOBICIEOMHBMEBRIE L ZVEEZEZDL
nas.

hCG 19 & 2 HolfiH P & 2PN g4 5 T3k o
MDD % 25, 2PN FAFH & OBIIZTE O BB R
H5H. hCGHI Y Bz Holud PAEDSHIMT 5 &, FRINEL,
2PN ZEA & IWIM$ 5. L L, IO mo
KRESITHBKL T2PN BAEHOBEMA /M wizd i
2PN AR OMICIZADMBEBRICZE > TWwA. L
L, 2PN FAERIMET LCTHEINE, GL IBEAHH N
THORBRIEIRFIIIEE L 2w EELOND.
F 72, WIS % &, quality ®EWEED NS
B2 EHHERME D, A5 3% DI RE T
% PCOS HEBINZ BT, LH OBIIAIFEN D hyperan-
drogenism Z#FHE L, RIFIIOF U quality DEVII%

BIMEETn5 LT,

hCGHI D B x Holid PAEE Gl REAEE L O B4R
TIIHE R HBEBERZ RO, PHE Gl IRFEEERD
MR TIIMHBEERY o7z, Zhid, EFICZRETN
3, Fo%HO GLIERBEAIZPHIZES LTy EHER
k5.

hCG ¥ 9 2 Holfid PR IZFH NEOIE S 1213
WA <, leaf pattern DA MEIZBED D o 72, Ak,
P08 U 77 IR & W 7 A AL S 8 5 1%
RER Bl 2o TBY, WiTAbbIE SIS %
b DL E, DR FH NEERERE O E, 1283 5 KU
MThHsb. 2%V, Plileaf pattern DH I HEIT
505, WIREE ORI %R, HRERE~OREIZ LWV
Z L AERENKE S, Gonen 5'Y 1 cIVE JE i o 445 5
O T EPRIE IR ENC LA ZIZE L, leaf pattern
PETLIHELABISWI E2HE L TW5. Chet-
kowski 57 [ hCGH) ) B 2 H O 1 H MM % AL,
BamE I NI & W NI ASTRAE § % 1 & b T B &
LT HoMp PHEZRN, SWHHE~EITL
TV HITOFEMIT P iEids 1.7ng/mL (GRIES S0
P393 0.8ng/mL) T, WROWEHIZITHE I o2k
#E L Twab. —7, Shapiro 5 IFhCGHI Y Bz H
oI PAEAE WEBITIE, 2PN 2B CHifRE £
DEFH U F TR 28 U722 A500 2 IR Al L 72 )5 28
BIRRLITIRFEOBINC O R H % L BT W5D, DI,
KA DR THhCCYI D B2 HOIMH PHEA 2.6 ng/
ml Z R 5 & IERFIMET LTz,

EREE FENEE OBRTIZTENEE 8mm M b
WEMEGEME ), hCGYI Y 2 H® leaf pattern @
BB A 2 EHET R S .

hCG Y1 ) % 2 H oI P A L OV R THEARER % 572
Witr, PAE2.1-25ng/ml CHIERSEEIZE Do /2.
ZHUIIRD quality 1I2BWT, BELR PHEL NVHFLE
THDEMMBKLERTHAS . FIZ, RrOERT
1 hCG Y Y ¥z H oI P Al 13 IF @ quality (2 B # A3
HY, PHOBKTIZIIO quality DK T 2 EHEKST 5 7
FNVD1DEHENT B2 EAHRD.

B/

hCGYI D Bz Holiidh P L NV, E, 6, $RINEL,
2PN BAKB IO GIIRSEAEKEMBEL TS, F,
hCG ¥ Y #: 2 Ho i P A L~V ) TR % W73
&, PAEAY2.1-25ng/ml CHIRENAEZIZE - 72,
NSO ENS, hCCY DB HOMPPEL Vi,
YRR & OO quality 2R —2D Y 7 F IV TH
HZENPHLN IR, LAL, hCGUIDWEZHD
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M P L RV EABEOMIR DI BT 5 A,
FEAROERERRICIIEE L2 RIZES R L b
L 7-.
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Evaluation of the Influence of Serum Progesterone Levels, Measured on the Day of hCG Administration,

Pregnancy Outcome, in a Conventional IVF : Long Protocol Stimulation

Takashi Nakano, Masafumi Kitazawa, Ayako Hayashida,

Keiko Hoshino, Hiroshi Watanabe, Ichio Fukasawa, Noriyuki Inaba

Departmento of Obstetrics and Gynecology, Dokkyo Medical University, Mibu, Tochigi, 321-0293 Japan

Objectives : The aim of this study was to evaluate the
correlation between serum progesterone (P) levels on the
day of hCG administration and various factors including
pregnancy outcome in a conventional IVF (cIVF) long pro-
tocol stimulation.

Material and methods : Seven hundred six IVF cycles
using a long protocol with GnRH agonist and hMG involv-
ing 486 patients were studied. This study retrospectively
evaluated the correlation of serum P levels on the day of
hCG administration with serum estradiol (E,) levels, total
dose of hMG, number of oocytes retrieved, number of nor-
mal fertilized oocytes, normal fertilized oocytes rate, num-
bers of high quality oocytes (G1), G1 rate, endometrial
thickness, presence of endometrial leaf pattern and preg-
nancy outcome in cIVF.

Results : A significant positive correlation was observed
between serum P levels on the day of hCG administration
and serum E, levels, number of oocytes retrieved, number
of normal fertilized oocytes and numbers of G1, (p<0.01).

A significant negative association was observed between

serum P levels on the day of hCG administration and nor-
mal fertilized oocytes rate (p<0.01).

Serum P levels on the day of hCG administration of the
leaf (+) group (presence of endometrial leaf pattern) was
significantly low in comparison with that of the leaf (—)
group (p<0.01). Among the six groups, the pregnancy rate
in P levels from 2.1 to 2.5ng/ml was significantly high in
comparison with others.

Conclusion : A significant positive correlation was ob-
served between serum P levels on the day of hCG adminis-
tration and E, levels, number of oocytes retrieved, number
of normal fertilized oocytes and numbers of G1. Among the
six groups, the pregnancy rate in P levels from 2.1 to 2.5
ng/ml was significantly high in comparison with others. Ac-
cording to two above-mentioned results, we conclude that

an appropriate P levels is important for oocyte maturation.

Key Words : Progesterone levels on the day of hCG admin-
istration, cIVF, Premature luteinization, IVF

outcome



