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[ Abstract]) Objective To investigate the effect of GnRH antagonist combined with
recombinant luteinizing hormone (rLH) on ovarian responsiveness and IVF pregnancy outcomes in
patients with low LH during follicular phase. Methods A retrospective analysis was conducted in
patients with low LH levels during follicular phase at the Reproductive Medicine Center of Jinhua
People's Hospital from January 2022 to December 2023. Patients were divided into a combination
intervention group (GnRH antagonist+rLH) and a control group (GnRH antagonist only) based
on whether rLH was used. Reproductive endocrine hormone indicators, ovarian morphology,

ovarian responsiveness parameters (FORT, FOI, and OSI), pregnancy outcomes, and safety were
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observed. Results A total of 109 patients were included, with 66 in the combination intervention group and 43
in the control group. On the day of human chorionic gonadotropin injection, the combination intervention group
showed significantly higher levels of FSH, LH, E2, and progesterone compared to the control group (P<0.05), while
AMH, PRL, and testosterone levels showed no significant differences (P>0.05). The combination intervention
group demonstrated significantly higher FORT, FOI, and OSI than the control group (P<0.05). The combination
intervention group had significantly better outcomes in terms of oocyte yield, mature oocyte count, embryo
formation, high-quality embryo count, and endometrial thickness on transfer day compared to the control group
(P<0.05), but no significant differences were observed in clinical pregnancy rate, biochemical pregnancy rate, or early
miscarriage rate (P>0.05). The incidence of adverse reactions was no significant difference between the two groups (P>
0.05). Conclusion The combined application of GnRH antagonist and rLH in IVF for patients with low LH during

follicular phase can not only significantly improve ovarian responsiveness, increase the number of oocytes retrieved

and embryo quality, but also has a good safety.

[Keywords ] Gonadotropin-releasing hormone antagonist; Recombinant luteinizing hormone; Low

luteinizing hormone; Ovarian responsiveness; /n vitro fertilization pregnancy
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W B TEARTT GnRH $5HURIBES rLH 5 2l H]
GnRH 547075 %) BP0 A% LH A8 5 B 5 52 0y
IR BT | G R AR IR A ANTE 77 R 552 m, S iii
OIYLIIL LH 7KF 5 /Y COS Jr R 4R i a2 Ay i
PRUESE .
1 #ABEFE
1.1 MRI&K

[ JBE P Wi 4R 2022 4F 1A & 2023 4F 12 A
e N BB e A B R o v 2 A9 B I A AR
LH 7K *F- (LH<2 mIU/mL) & I K % 6, 44
AbrifE: O 20~40 2, H U8 HLGE 4 DI REIE
WO 4 2 (anti-Miillerian hormone ,
AMH) =1.1 ng/mL, EWEIFHE=51) 1;
@ 5 3 ) KAl LH 7K F <2 mIU/mL ( A 22 J5 )



766

55 2~3 KA ), F FSH /K 78 IE % 30 Fl Y
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B R TIEAS 3 A5 ( Shapiro-Wilk K45 )
T 2 FVER IS (Levene's K0 36) o JHRI5HRL
X +s TR, AN ILBCRHMAAEAR k5 (F55
IEZR50AG ) 8% Mann—Whitney U #6556 ( ASNFF& 1E
?&ﬁj\%ﬁ ) s éﬂlj‘] Hﬂiﬁf%ﬁﬁ@ﬂw‘ t*ﬁ%ﬂ Wilcoxon
S BRE. THECRRBILL n (%) For, A
BRI KGR /Fisher KKK . BT GE3To0br
PR ADSUR 56, 2 MoKl P<<0.05,
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21 EBE&HEN

g4 A 109 111 BE IR LH KF- 3, Hir
AT 66 ], &G4 43 6, ET
TUET, WA ETERLOR EHA N M, 2R
TgitEE X (P>0.05) , BARILE 1,
2.2 HEARIMHELLE

THURT, PR E SN IR KT Z
B JC 225 (P>0.05) . THi5 HCG 4 H
JaB, BEA T4 7E HCG {4 H i) FSH., LH.
E2 J2 P KX 3 5 T AL (P<0.05) , 1
WiZhi) AMH, PRL & T /K FEF LR EES (P
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Table 1. Comparison of baseline data

FEAIE AT 4L (n=66) XHHRZL (n=43) tly P
TR (xxs, #) 3525 +4.20 35.05+£3.25 0.27 0.793
HEEH (X £, kgm’) 2236 £3.11 22.45+2.90 0.15 0.880
ABAER (X L5, 4F) 4.12+1.50 420+ 1.45 0.28 0.783
ANEFEH [0 (%) ] 0.85 0.931

N A AR 25 (37.88) 15 (34.88)

B 6 (9.09) 4(9.30)

HEGRRE TS 15 (22.73) 10 (23.26)

AW 20 (30.30) 14 (32.56)
MR FHBEZAZ5) [n (%) 10 (15.15) 6 (13.95) — 1.000*
WS [ (%) ] 5(7.58) 3(6.98) — 1.000"
N S [ (%) ] 2(3.03) 1(233) — 1.000"
FIEAZEH [n (%) ] 8 (12.12) 5(11.63) — 1.000"
WG (n (%) 4 (6.06) 2 (4.65) — 1.000"
FRILESRS [ (%) ] 2(3.03) 1(233) — 1.000"
FEASIIE [ (%) ] 5(7.58) 3(698) — 1.000"

JE: Y& A Fisher btk ik

F2 MABRERTIREENTWHELR (X +5)
Table 2. Comparison of reproductive endocrine hormones before and after treatment between the two groups (x + 5)

EiEtD BRATFHi (n=66) XTHEZH (n=43) t 2
FSH (mlU/mL )
TR 6.85+1.52 7.12+1.63 -0.87 0.392
HCGHESH 11.48 +2.34 10.23 +2.15" 2.86 0.005
LH (mIU/ml )
T 1.54+0.26 1.51+0.33 0.52 0.597
HCGHESTH 7.60 + 1.99" 4.24 +0.99" 10.20 <0.001
E2 (pg/mL)
T 45.23 +12.34 47.13 £10.12 -0.85 0.397
HCGHHH 2 560.45 + 450.32° 2100.78 + 400.45" 521 <0.001
AMH (ng/mL)
Rl 321+ 1.12 3.08 = 1.05 0.62 0.538
HCGH H 3.15+1.03 3.02+0.98 0.67 0.511
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Ei=221 AT (n=66) XFHRZH (n=43) t P
P (ng/mL)
S RiE) 0.05 +0.01 0.05 +0.01 0.00 1.000
HCGHES H 0.60 £ 0.21" 0.41+0.23" 4.34 <0.001
PRL (ng/mL)
R 1523 +3.12 14.85 +3.05 0.63 0.532
HCGTEST H 15.45+3.21 14.92 +3.10 0.85 0.397
T (ng/mL)
S RiE) 0.82+0.18 0.78 £0.20 1.08 0.280
HCGHES H 0.85+0.19 0.79 £ 0.21 1.53 0.130

E. SRMATFRaT s, ‘P<0.05,
2.3 BNERMERTT A

A 720 7 O S5 S P B Al 9 FORT,
FOI., OSI b # &g %/ FXHR4] (P<0.05) , £
ARIRA T T BT Bt O 5L R N M HLA B
MR (K1) .
24 MBREZETFMH

1T HUG HCG FE 8T B i, BEA T B3k
URRC, AN TR U EORE S AR A5 v

2.5 iR /T

TG HCG 9 HEF, B B PR B
BEETXIRA (P<0.05) , SRIMPI4LEFIGE
PR AR lRR . R R 2E R S
B (P>0.05) , HIKILFE 4,
2.6 ARKAL

[ e i AT VAN = 75 0 AN 3
57 . iU Y & OHSS AR 2R S

TXTE (P<0.05) , HARULE 3, HEE L (P>0.05) , BRI 5,
P<0.000 1 P<0.000 1
1.0 0.6 6
P<0.000 1 T
N i I T
T 04 4 -
0.6 -
s ] L
S 04 1 g &
0.2 o 2
02 -
0.0 0.0 0

T T
AT XHRA Bea T xRA

E1 FAREIPERMEITHE LS
Figure 1. Comparison of ovarian reactivity assessment between the two groups

*R3 MABREFRTEHRETTEMHEER (X5, 1)
Table 3. Comparison of embryonic development evaluation between the two groups after treatment (x + s, pieces)

T
AT XA

Ei5tan BA Tl (n=66) XTREA] (n=43) t P

ARONEL 9.55+3.20 8.45 +2.90 2.08 0.041
A B BT 7.65+2.10 6.25+2.05 3.54 <0.001
UG NEEL 7.05+1.10 6.55+1.25 2.14 0.036
IREL 4.82+1.16 3.98 +1.03 3.89 <0.001
VMDA 3.76 +1.02 2.98 + 1.02 401 <0.001

x4 MARERTERIRE B TMALLER
Table 4. Comparison of pregnancy outcome evaluation between the two groups after treatment

Ei=(2 AT (n=66) XFHRZE (n=43) t P

A HMNBEE (X £s, mm) 10.55  1.23 9.86+ 1.11 3.01 0.003
IERAEIRE [0 (%) ] 41 (62.12) 26 (60.47) 0.05 0.830
AR [n (%) ] 43 (65.15) 29 (67.44) 0.05 0.817
R 0 (%) ] 2 (3.03) 2 (4.65) — 1.000"

VE: ¢ A Fisher s bath ik
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R5 WAHEBEATRRRELEE [0 (%) ]
Table 5. Comparison of adverse events between two groups [# (%)]

EiEtaD BeA T (n=66) XTREL] (n=43) Ve P
A R 8 (12.12) 5(11.63) 0.004 0.952
Wi 2 6 (9.09) 3(6.98) 0.150 0.696
W57 6 (9.09) 3(6.98) 0.150 0.696
U 2 (3.03) 2 (4.65) — 1.000
OHSS 1(1.52) 1(233) — 1.000
HLer BIF ISR
3 iﬂ'i@ L IVF IRIT 2S5

BRI LH 7 38 08 10 2 v — e UL Y
NI Eb S i B, HURRAE 800 B 30 LH KT
2 mlU/mL, &S8O0 S AR S A R A IVE J8 1)
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I BRE A0 3 2 = AR R R s U SR g AT
fE 0 B s A LH X B F A RS R s . X
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AEPEHEIR T A, A ZEULER T BCA RH LH X
U 7 N PR AR A R ES SR 2 mm . BFFE 45 SR 3
B, 5L GnRH #EHURIAELL, BRA T 44
22T B 1 2 N RS AR AT RS, R S 00 T Y R
TR, RINORER T RAF 2k

AusEH, BA T H4AE HCG {4 H 28
M ER S FSH, LH, E2 & P K, x5
Younis £¢ 1ol T2 R —3, XTTRES &M 7T
B rLH A8 2. R 1 20 - 1 2 R i R e
vLH ] P Y R A0 e = A e 2R, XS R R
YRR FSH 175 5 0 0R 200 0 0 5 (A il 175 P 2 Ak A e
WEMKY), XARE BRI FSH A2 iRk,
HaGE FSH R 'Y LH G 5 H 2RSS S
TG 22 555 5 B S AR 2 ) D) 0 AT 200 1 34 B A
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HETTOE & S A, B P B-arrestin
5 O A M AR B O 172 2 RS R
P g U e I S [ A R
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WA TG, PEERERE A P i E T, sy
FHLEN RS T AT 2E DR IS LH I B b e
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SIERFI G2 E L. X—IR TR~
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AW FEABAFAE—E R BRE, 55—, AR5
Sy EFSY, ATRES I A GERER AT, TEFRARAYIE
£ LR BE R G R HT B | AR
PRI IR F6 55 R PR AR . X8 LR R bR T 4 1
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T 05 LB IC SR AR BRYE, R o R S B =
WRRE SR SR E s, B ETCTE T BEMIE B
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HHAT T, X TRE S S EBOB AL LH IUAE Y 8 %
SR, T B ATHE T T U — AL WA R R R
RS R 8 =, ABFFMEHEIRAYES 1
RIFHAM T LH, ARG cLH 2 5y £ £t
I % B B Bt 200 LH S8, (HEUVD R TH
B[] 900 X OIS 5 7 P AT R 485 Ry Py s i
Jr T BRI AR LR ) (4n. RIS 1 K
955 REAE GnRH F54URE G ) AT RES: X B
KB RINECE R AN, S, AR
WF9E S e ZAT IR ES JR oA UL B S 2l , Xl R
FEAE/INE K, ARTESE—LIRA P BER
JREFLE], eSS e Az IR
wPAMYHABE R (R E | B ES)
B, NRETT L R B R B AT RS AT
HE— 25 B0 UF K KT URES SR 52 . A SRATF 5% 17 2
— A5 [ B LH D FT AR HELE FIBLS], JRE T
SFRAERMERIRI T TR, DRI E IR 2R

gi L Ard, G LH B30 IVE RS
] GnRH FEHTHI AN rLH A A] D) 5 25 2t B
NP, R RONECRRIG R, B R
Gl XOMIEIRE AR T2 3 IVE
THYT R A T B . U IR RS, X
WL LH 1M 4E f8 55 R H GnRH #5407 5 2805,
Z MR HEIR A TF A b 7 cLH, JEAR R R 5
fih LH ACEAMARIL R 5 &, DU R Ak st o
S I RIS o
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