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VT AF R, AN ZEAE B 28 1 48 52 R T B #E 23 7]
AT R T AR ZE 1 AR E I8 16. 7%
Fifi & 1K A1 32 K — WG B2 A1 (in vitro fertilization and
embryo transfer, IVF-ET) £ A iV & J& |, 32 il 14
12 HEGY (controlled ovarian hyperstimulation, COH VE
NIVE iR AL 3R, o R FEA oL . Ho
e A R B R RO 3R 4597077 (gonadotropin-releasing
hormone antagonist, GnRH-A) 77 & A A HL#, O &
A B AR P R 3R B T I8 3R 8l 7] (gonadootropin-
releasing hormone agonist, GnRH-a) J7 % , I # KX M
NFAFE S RG22 (ESHRE) 47 1 IVF AR oh
EE COH %™ . GnRH-A Jr 52 U0 Hi# £ 2 B
1E % (normal ovarian reserve, NOR) A& & F A94E HE
R 75 58, LA S AE T HE ik a] 4 | O 5L ik B i i 2
A iF (ovarian hyperstimulation syndrome , OHSS) fi¥) &
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A= R B R TT A SR, O RE B i e R I E
AR TTE AR HE DR A L AR b A AR A R (lu-
teinizing hormone, LH) K284 B i IR 45 =
MRHEN R Z — o AWF5E Y EE B “LH ¥R YT
AR, B LHAR T B (I 2w T B BRI A A T
IEARSS oy o 2 3G [T 73 AR H] GnRH-A J7 %8
P2 HEGP A9 NOR f8 2 %6 8}, K4 B il LH (basal LH,
bLH) ZKF FEHCHIAS I H LH 7K DL 0B A
P4 i #8422 (human chorionic gonadotropin, hCG ) 14 5
H LHACEHEAT 43 20, oA 20 B 1Y I RARRAE A2
HESS SR DL S IR 45 )y, i T8 & BRI LH K1
X[

1 #R57EE®

L1 #FsmExtg B 20154 7 A —20224F
12 7 e BUE R 2 20— B B2 B A 58 v 0 vy
FHYURJT AT COH I %52 IVF-ETYRYT 1 NOR A
ZRE R o AR (D 4 21~35 %52 NOR 4
W 4 % £ (anti-Miillerian hormone, AMH) 1.0 ~
4.0 pg/L; 52 5973144 (antral follicle count, AFC)6 ~
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15 4~ 5 42 bR T 3 & (follicle-stimulating hormone,
FSH)<10 TU/L; @ FFERUT & A L2 55 F
LI SR S 5 @ IR T8 rp R A A R O 7 it
15 5 588 58 IR YT TR G SO BN I 2 5
PAFIENG , SRR R 2 505 77 i A C 45 ) .
HEBRARE e RAZ B S B R MR S Lo
rhe 58 CAnHUIR BB s ) A FH B 25 M T E L8
VA RS (6 BB ULAE 1 B e e e L T R
RO T (/55 WA AE sl PO R ) | LA SR g s
1 sl A ™ SRS M BRI . AT AR
WFFE XTG4 011 i, S6 A5 911 B b AT T RGBS AL,
141 515 AL AR R T ik J AL AT, 770 5 B IR B A
KRG RS
1.2 548 RN bDLH K- 73 4 41, 51
A A1 4 (LH<3. 28 TU/L) \B1 40 (3. 28 1U/L<LH<
4.51 1U/L) .C1 41 (4. 51 1U/L<LH<S5. 98 1U/L) #1 D1
2 (LH>5. 98 TU/L) , 45 5 1 7 45 41 /8 35 A 1R I 1 4
H (body mass index, BMI) 22 3 A 4t it 2¢ & L (P<
0.05). 7 &% BMI 2 5 n] GE 5% e UF 5L 2 i . COH
45 Jm AT URES ]y, i — 20 SR 1 ) 3 43 DE e
(propensity score matching, PSM) , Lk BMI 28,
W 5% 4y A2 #H (bLH<4. 51 TU/L) F1 B2 4H (bLH>
4.51 IU/L) , % DE I B 2 J& 19 782 5] NOR AN 22 4iE f&
HIAT IR SR . S BEAE AR 7T 4 A O 30 10
“LHIAYT 8 7 BE (1. 2 ~ 5 TU/L) ¥ 45 5070 78 om |
LH 7K 43 24 A3 40 (LH<5 TU/L) #1 B3 2 (LH=5 U/
L) o oAb, & U500 B0 4 hCG 58 H LH /K-
Iy R A4, 4y A A4 4H (LH<1.36 1U/L) . B4 4
(1.36 IU/LSLH<2. 28 TU/L) . C4 24 (2. 28 TU/L<LH<
3. 83 IU/L) M D4 £ (LH>3. 83 IU/L) . AWIZ T R&
CRER R AR 5 AL (S5 :20160270) ,
TF 5% i R A1 AH T8 R
1.3 ARERGE IR IVF-ET B4, i
B Y5 N ZR G ) S R A A A A, IR
G — BT By a4 R BB A N H 2
EPSNQORAEIN NS Y 3 W 0B SV N ey 2w
J BMI A5 ) | B A3 52 LA KBS A JE 30 AR 3R 97 15 8. .
ARG 85 S HA 18], 20285 Wi PR 400 SR B 7 S8 8 IR
BRI A OGS B, JF R A B ] 3 %) G R 435 ) i
Tk

FERb R A E T H &S 3 ~ 5K %
MRS T #E 7 Aot 545 FSH LH (M % (es-
tradiol , E, ) FI1ZE P ( progesterone , P) .

1.4 GnRH-A/AE A A4 BE YR GnRH-
ARG H RIATHEHEDN . T H 4% 2~3 XIFih
i FHAE P BR 18 & (gonadotropin, Gn) , £, 45 B 4 FSH
(r-FSH) (R Y475, 18 1= 8K s A w4tk : S20181008)
SR IEME FSH AR H 52, T B I BRI 25 A |, iS5
H20052130) , A2 4 Gn 71 & AR P 35 4F % . BMI I
AFC i o MR FHON I HARIE 11~12 mm B, FF 4R
H A8 GnRH-A (BEFR N JE B 5, Hi - R 70 55 4 45
o], S H20160574 5 5l UL, % [ Baxter On-
cology GmbH 23 7], #it %5 : H20140476) 0. 25~0. 50
mg , H:[R]AR 8 B 76 A PR 0 LA B I 775 8 28 /KT 1A 4%
Mz, MEDH 1A ERE>18 mm B, F 4 hCG
10 000 TU 5% 5 20 hCG (33, I - 3K e 35 22 i, 41t
45 :520130091) 250 U %5 & HEBE , hCG 1 4F 36~38 h
JEATH A 513 N B E B A . 2R R
AW HLIVE, T4 )5 18~20 h ML A% 5 i, H PR
XU (two pronuclei, 2PN ) FII KT A 1E 5 328
1.5 BEBRIESFRE IR FREE 5 REE 6 Kok
1398 R 5 HEAT IR NG PF 4, PE4r 45 S % Gardner 48
RV At o
1.6 MEEBEMEBEEAIR FEEREHEITH
i A% A ok R RS L, RS R R T R R SRR T
UL RIS SRR 12 J8 . BE VA U 58 X 42 1
RS R, HZERES R
1.7 MEiEtR O GRS OARZER A
ZE2 R BMI . bFSH .bE, . AFC., @ COH %55 :Gn K
# .Gn it .GnRH-A fff FHES ] . GnRH-A {f F 2 4590
FEMH LH S PUREm B P oS HoRE e E,.
hCG VESTH LH hCG 45T H PLhCG S H E,  3K51
2PN IR AR R AR R LB IR G
ARG S AT R IR R . Q) iR 4S =) : HCG
PR I PRAE OR S i 26 36 7= B s -4,
JAS I 52 56 = 5000, W0 I SR R A iR
G 0T A 2 A5 T AR A NSS4 Bl AR 5 R IR iR
S A B TP B AR 2018) kT . IR RS A
Ja 55 14 K, 1l B-hCG 7K ~F-=5 TU/L WA A B-hCG FH
PE . WRIRB LG 26 28 K, M A K B i P L2 4
WA R I R AR R o i)™ 2 SO AT R AS 2 24 J] i 2%
1k WEPEE N IEIR=24 15, =/ 1ANA B A ARAE
BT A L A o BRI JR 0 R0 43 e Sk 1K
IUBP 5 B AR 1 24 A e 24 JE A % 72 L, B
EROA RN (I A e K B 7 iR = N A /N
AR :hCG PHM:HR=hCG BHM: ] 1 B0 RS AR 31 %
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100% 5 It R 4F Wi 2% = 11 R 4 A J&] 300 5065 A ) 4001 o <
100% 5 H $K 3t 7 5= H SR it ™ Jl R A A S s
i DA 4 Wi J 1) 5 100% 5 17 7 58 =1 7 4 U JR 100 4/
FEHE R A< 100% . SR i S R 3o 1 AR 02 A
56 4% 58 BRI CHE S TSR A IR L A
IO 1 SRR A 0o =1 R RO 5 B IR AR AS 43 1 1Y
BB R BT A < 100% .

1.8 Sit#&E  FFEIESS MM THEEE H v+
s AR IES A Wi R BAE R T M(Pys, Pog) 3R
TN R D n (%) Fow o AL LL R FH O 2647
BT ST AEAS ¢ K6 5 Kruskal-Wallis H £ % . Mann-
Whitney UK 5058~ 75 5% . R HI 1:1 PSM, Lk BMI
SR AR 6 DT AT BT B 782 1) NOR /N2 5iE B 35 it
PG 20 Mo SR SCER AR 53 #7 52 Wi £ o2
IR RG By F AR &, W SPSS 27. 0 #E AT 4t it 244y
Hr,P<0. 05 2 5G4t 27 5 Lo

2 #R

2.1 XfbLHKESBMSHER Lfim st
B, 2L31 782 il NOR AN 22 4E 8 EH A 43 B . AN
bLH 7K X 8] ) COH 45 Jmy FAT W 45 Jey FL 4% R : B2
ZH AR B EL 2PN B AR AR £ A B mT 1 G 5
Z T A24 . FEE I IGFEAR R B 5 ) B RS A 1Y
BE T B2 41 hCG BAPE R = T A2 41 (45 P<0. 05,
#1.%£2),

2.2 XMEAFFMBLHKESAHHITE R
5 A3 A, B34 A GnRH-A ffi 5 . Gn KA LL K
Gn g ¥4/ (1) P<0. 05,72 3) 5 [RIIF, B3 4L 7EF5 5057
Wi H E, PRI hCGE ST H E, PKEH H
(¥1P<0.05) ; IL71, B3 419 GnRH-A i FHEHa] 3K 50
B 2PN B AR O IEE L B T RS R IR Bt i 2
A3 (¥ P<0. 05,38 3) . 761 UCK FBTEE T I iR
AR, B34 hCG PR DL R 3 77 44 v

T A3 (¥ P<0.05,%4),

2.3 tRIEhCGHLHKESE 44EE LT
R4 Jm 2 ¥ g B

2.4 NORAZEBEMREREHZMEERE X
FH) CERHEBERL, IR B IR I B R AR &, fE A
LI AR R4 R 42 )7 BMIL,AFC \bFSH \bE, . Gn
KEL .Gn i GnRH-A {fi HIHJ 3] . GnRH-A i F & DA
K 2PN EUERZE TG , 455 s ,bFSH \bE, .Gn K
$0.Gn i DL 2PN XL B R BRI s ) 22 5 e it
22 L (P<0.05)

3 Wit

GnRH-A J5 % 19 2 22 i 3 /& GnRH-A 3 i 5
GnRH Z K SE 4 PESS& A R 6l 5 & NI LH
U | {F 3Kt T e S S0P 6 A LH K S a A1, AT 52 i)
FRIECC . AP, GnRH-A i4 B8 FH TG £ 1752 Y
JEE (R R DG 32 A, T T 5% )~ IS 2 VR R iR
PR AR R IR BRI I A 0 LH ZAKCF AT
VB E8 T0) B I Lok AR B 45 Je ) B 48 s o ASF
SRR, R 101 PSM F-1ff BMI 520 )5 , bLH=>
4. 51 IU/LA R T 02 HE O 45 Jmy 5 i iR 45 ), $R
bLH 7K - 1] V£ NOR AN A2E (8 45 B 22 25 )= 1 31 0
febr. [RIET, %F T bLH #2519 NOR ANA0E (834, 7
o FHFE R 7 22 B hy 3 B4R Gn B9 FH R, DA RGO
BT TN KA By OHSS 19 % e KU o LAFS DL
JIH B LH 7K NOR AN A2E B A H5 BRI 17 40 4l
He#, 45 R W : B3 ALK B 5 2PN %, T B8 A IR
JREL A UG E A e B G 7=R  m T A3 4. 7E
TR RS AR R T i J] 301 VR i B8 4 1) A8 35 v, B3
Y hCG AR 5% - R T i, X Segh LRI
FEHORE I H LH ZKF- 85 AT R 5 3047 (9 1k R 25 Ja
PG T A3EREAR RN IZEE T RAEA
iRk

%1 NORBHZ A B [E1F 5 [T R AL 31 B R B bLH 7k F X (8 B4 K6 4R L 8 [n=391 x5, M(P,q, P,5) |

Tab.1 Comparison of ovulation induction outcomes in NOR group according to the bLH level

after propensity score matching [n=391,x+s, M(P,,, P,,) ]

Item Group A2 Group B2 P value
Duration of Gn stimulation (d) 9.80=+1. 87 9.55+1.52 0. 036
Total dosage of Gn administered (1U) 1 941. 41+676. 02 1 769. 89+543. 78 <0. 001
Number of collected oocytes 12.00(8.00, 17.00) 14.00(9. 00, 20. 00) <0. 001
Number of 2PN 7.00(4.00,10.00) 8.00(5.00,12.00) <0. 001
Number of high-quality embryos 4.00(2.00,6.00) 5.00(3.00,7.00) <0. 001
Number of transferable embryos 5.00(2.00,7.00) 5.00(3.00,8.00) 0.001
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%2 NORBEIZ A B [E1F 5 [T AL AL T /R B9 R [E) bLH 7K S
X B ERE R [0=391.0(%) ]
Tab.2 Comparison of pregnancy outcomes in NOR group
according to the bLH level after propensity score
matching [n=391,n(%) ]

Item Group A2 Group B2 P value

Whole-embryo freezing 324 332

Embryo transfer 67 59

Outcome of fresh embryo (ne67) (n=59)

pregnancy
B-hCG positivity rate 25(37.3) 30(50.8) 0.011
Clinical pregnancy rate 24(35.8) 26(44.1) 0. 064
Miscarriage rate 5(20.8) 2(7.7) 0. 181
Live birth rate 35(52.2) 24(40.7) 0.729

Outcome of frozen embryo (n=324) (n=332)

pregnancy
B-hCG positivity rate 223(68.8) 234(70.5)  0.302
Clinical pregnancy rate 207(63.9)  220(66.3)  0.249
Miscarriage rate 25(12.1) 26(11.8) 0. 394
Live birth rate 179(55.2)  193(58.1)  0.238
Cumulative live birth rate  214(53.4)  217(57.0)  0.313

B EE R R, BEE RS BRI S  H LH K P

() TE s, S5 PR R E s , ELRSHURES i B i
WE KT8, R R ES J5 A Tk . Xu et al'
Fe i & # H GnRH-A AT A% LH/KF , S 3(E, 5
WA, HET 52 W T8 N A K KT B N A7
PE, AT REE ARG E R . BEAEAFR > 4R AR
P B, K- 3h 5% GnRH-A 3 st AL, v] e Bh
T O T N B 52 ORI IR 5 2 1)
oM. AT SCHERT R, 5 E 0. 25 me/d AR LE,

H ¥ 500. 125 mg GnRH-A 78 %8 43 # 3 h ] GE 4k
R H ARG IR S o P, S P AR AR HE IR A R O ek
AT URES R, GnRH-A 1 fe A3 551 2 X (e 473 7 0F — 25
AR

A Fe H LHAR T FBR el T L BR ¥ mT g
IR UR 45 J5 77 e AN FFE R . Luo et al ™ Ik A, AR 1L
T LH 7K1 55 BRI J] 4] K ek R B A s 1% 7 2R A R
AHOG , 7E COH £ 72 3 o b 78 AR LH 5 AT 42 5 5
fif JE IR R AL 2, FRAR A IRV VR JE 0T EE B . Mao et
al ik — DRI AE R HE S R S N E 20 LH (r-LH)
ARG {7 P U5 B 2R KT T e R
B R BCGEAEIRSS R . Wang et al'™ B 25100, 76
FEHLR T P - LH 5 o-FSH BEA (I, GRS 3815
2L B G, 3 B vm BRI 7 R RS AR A
RS S (AT 7= 235, I LR IS i OHSS & Az % AN
FAABOE 2. SR, A 5% A WCAE b 78 4N JE M LH
MIEHE 77 4, R R TR LR Z IR KPR, i — 2P
PRITAN FE A MR LH 2 A5 B T el a iR 45 )R

ARG R ) SRR 7 B R, SE A
E,.Gn K%L . Gn it DL K 2PN 8505 1 5 IR B 57 26 40
Ktk AW P48, % GnRH-A B IV E,
% A Y0 Bl 75 436. 8 ~ 658. 6 pg/mL; £ % Il GnRH-A
i L3 E, L 894. 4 pe/mlL, W FAFE HE A I A 4T 0%
RS WE TR, HIL, G i IR A i 2 R
JEVARS AR, X5 07 W I i 3 2, K-, 5 2 O 4 4R S
B, DGR RS )

AW G AFAE— 72 S5y BRAE VR S o] B A 5, AX

#3 NORBIZ A\BHHEEHFIRINEARE LHKE X B XIERMLE (x5, M (P, P,g) ]

Tab.3 Comparison of clinical data and ovulation induction outcomes in NOR group according to the LH level

on the antagonist addition day [ x+s, M (P, ,P,,) ]

Ttem Group A3 (n=611) Group B3 (n=300) P value
Duration of Gn stimulation (d) 9. 80+1. 60 9.34+£1.83 <0. 001
Total dosage of Gn administered (I1U) 1 902. 58+610. 88 1 742.21+623. 13 <0. 001
Duration of GnRH-A stimulation (d) 4.22+1.29 4.43+1.10 <0. 001
Total dosage of GnRH-A administered (mg) 1. 18+0. 32 1. 13+0. 32 0.012
E, on the antagonist day (pmol/L) 3 212. 1542 855.25 5 877.45+3 375.36 <0. 001
LH on the antagonist day (IU/L) 2.51+1.11 12. 07+8. 30 <0. 001
P on the antagonist day (nmol/L) 2.67+1.72 3.95+3. 80 <0. 001
E, on the hCG day (pmol/L) 12 007. 01+8 560. 49 14 270. 02+4 838. 36 <0. 001
LH on the hCG day (1U/L) 2.61+2.38 4.08+3. 82 <0. 001
P on the hCG day (nmol/L) 4.43+2.43 5. 66+3. 47 <0. 001
Number of collected oocytes 12.00(8.00,17.00) 15.00(11.00,21.00) <0.001
Number of 2PN 7.00(4.00,10.00) 8.50(5.00,12.75) <0. 001
Number of high-quality embryos 4.00(2.00,6.00) 5.00(3.00,8.00) <0. 001
Number of transferable embryos 5.00(3.00,7.00) 6.00(3.00,9.00) <0. 001
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&4 NORBEIZ ABFEHFIRME AR LHKEXE
SR BHILLE [n(%) , M (P, P.) ]
Tab.4 Comparison of pregnancy outcomes in NOR group
according to the LH level on the antagonist
addition day [n (%) ,M(P,,.P,,) ]

Lem Group A3 Group B3 P
(n=611) (n=300)  value
Ovulation induction cycle outcome 611 300
Whole-embryo freezing 497 273
Embryo transfer 114 27
Outcome of fresh embryo pregnancy 114 27
B-hCG positivity rate 66(57.9)  22(81.5) 0.023
Clinical pregnancy rate 61(53.5) 20(74.1) 0.052
Miscarriage rate 8(13.1) 1(5.0)  0.316
Live birth rate 52(45.6) 19(70.4) 0.021
Outcome of frozen embryo pregnancy 497 273
B-hCG positivity rate 339(68.2) 192(70.3) 0.543
Clinical pregnancy rate 316(63.6) 180(65.9) 0.514
Miscarriage rate 40(12.7)  21(11.7) 0.746
Live birth rate 273(54.9) 157(57.5) 0.490
Cumulative live birth rate 473(77.4) 255(85.0) 0.007

N AR 1], P REAAAE e et fy . FRAR
AR FZIIhCG H LH K- 73 4 M AT iR 45 ] T 5e it
S HE A SCE P hCG H LHKE XA
i S8 AT RS R AT O AN . AR
XFGALBR T NOR ANAAE AT, A RAT 5 — RS
NI B 5 R v A RRE T LH KSR R 2R 45 )=y B 50

25 I 4T NOR ARZZE A, H bLH A H
AN H LH K A] 85 IVF B 2245 )R A0 ¢ . bLH /K
SERT LIRS NOR N2 £8 3 Bl 2245 Jay i S0 48 4
TE bLH>4. 51 TU/L B 347 48 B A= BE TG Y7 AT RE 55 A )
THUEURES Jmy ek 5 i AR AR HE DR A2 vp , LH>5 TU/L
B S A5 PR AR UR 45 )7 T BE & A T le 3 o 1 FH G
Pl 5 A HEGE % 45 4 bFSH \bE, .bLH /K 254
7% 18 Gn AAPZE 5300 5L, i AR v OGRS LR n Yy
Bf ML, A, bFSH . bE, . Gn K% . Gn & A J 2PN %L
DN A2 5% M) £ 0 R T 5 ) o 2 PR 3R, LRI A o
H— R
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Effect of luteinising hormone levels on the outcome
of in vitro fertilization and embryo transfer in an infertile

population with normal ovarian reserve
Zheng Qi', Su Xun', Yang Jing',Ji Dongmei'’
('Obstetrics and Gynaecology , The First Affiliated Hospital of Anhui Medical University , Hefei 230022
*National Health Commission Key Laboratory of Gamete and Reproductive Tract Abnormalities , Hefei 230022)

Abstract Objective To investigate the effects of luteinizing hormone (LH) levels on in vitro fertilization and em-
bryo transfer (IVF-ET) outcomes in an infertile population with normal ovarian reserve (NOR) undergoing con-
trolled ovarian hyperstimulation (COH) with gonadotropin-releasing hormone antagonist protocol, and to explore
the reasonable level intervals of LH during the follicular phase. Methods A retrospective analysis was conducted
on 911 NOR infertility patients undergoing IVF-ET treated with gonadotropin-releasing hormone antagonist proto-
col. Patients were grouped based on baseline LH (bLH) levels, LH levels on the day of antagonist addition, and
LH levels on the day of human chorionic gonadotropin (hCG) injection. According to bLH levels, patients were di-
vided into Group A2 (n=391) and Group B2 (n=391). Based on LH levels on the day of antagonist addition, pa-
tients were divided into Group A3 (n=600) and Group B3 (n=311). According to LH levels on the day of hCG in-
jection, patients were classified into Group A4 (n=225), Group B4 (n=227), Group C4 (n=231), and Group D4
(n=228). The clinical characteristics, COH outcomes, and pregnancy outcomes of patients in each group were
compared. Results (1) The bLH level could be used as a predictor of assisted reproduction outcomes in an infertile
population with NOR, and going for assisted reproduction at bLH>4. 51 TU/L. was more favorable for the develop-
ment of pregnancy outcomes; ) Addition of antagonist at LH>5 IU/L on the day of antagonist addition improved
pregnancy outcome ;@) On the day of hCG injection, there was no statistically significant difference in pregnancy
outcomes among the four groups; @) Analyses using generalized linear models revealed that basal follicle-
stimulating hormone (bFSH) , basal estradiol (bE,), Gn days, Gn volume and 2PN affected the number of good
quality embryos. Conclusion In an infertile population with NOR using gonadotropin-releasing hormone antago-
nist, bLH and gonadotropin-releasing hormone antagonist addition day LH levels may influence IVF outcomes. LH
levels should be controlled at 5 TU/L and above on antagonist addition days, and bLLH levels should be controlled at
4. 51 IU/L and above.

Key words gonadotropin-releasing hormone antagonist protocol; luteinizing hormone; in vitro fertilization and
embryo transfer; normal ovarian reserve population; infertility; pregnancy outcome
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