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WE. a6 i RE/RR %454 (body mass index, BMI) 397 £ E % F_F % H AT R AR IP IR R 45 F 2
4t (in vitro fertilization/intracytoplasmic sperm microinjection, IVE/ICSI) 74 77 S A7 B B IR B6 A% 40 B AR -4
(cumulative birth rate, CLBR) #9501, ¢k WM 47 IVE/ICSI 8 77 69 3 227 ANBF B B 438 BMI 44
1mJ% 48 ( BMI<18.5,167 A~) (£ AR E 20 (18.5<BMI<24.0,2024 /~) # & 41 (24.0<BMI<28.0,816 /) FEAF2A
(BMI=28.0,220 A) , & A AR B E LI RAFIE R EIARABI B4 B, 4% 44885 BMII7T5,%
PERZ 3 2 (gonadotrophin, Gn) %3 3% #7348 A | K20 1) £ 439 A 43t 5 & 5L (P<0.001) ; & 20 ) & % 3K 99 46
% 2PN 45 % 2PN 9P 5L & £ F ¥ R4t £ E L (P>0.05), FERAMEIEFE EREBREHK T EFTRIEEA
(P=0.012, P<0.001)#=4 &1 (P=0.014, P<0.001), B EML5FEALA eI FF A FK T EFTHRRTAES
(P=0.031, P=0.002), BEANAZEZHTEFRKRAZTA(P=0.013), L ETAFEHALY CLBR & T EF 14k
M (P=0.009, P=0.023) , &40 & & 0906 RAEIR F T = % £ 73 R4t 5 &L (P>0.05) , BMI #= CLBR
BEHRERAMEN FAEEH OR(95%CI) # 0.953(0.948~0.958) , #h ARTHHABARE R ZeyipE
B EARE P A F R IEHEF-5 Gn & A 3, B e & %é’ﬂt}lﬁe F IR RSP F AR & BUIP B 41 CLBR ﬂfl
AW ) Y 28 i i = o R
KRR AR FIRE BROME RIS T AT - IRRE A HE’J}%
RESES R7IL6 XHRFRERG A

Impact of BMI on cumulative birth rate in patients
with normal ovarian response

LIU Wen', FENG Wenjuan®, YANG Yang', JI Changli', CHAO Lan'
(1. Department of Obstetrics and Gynecology, Qilu Hospital of Shandong University, Jinan 250012, Shandong, China;
2. Department of Reproductive Medicine, Jinan Central Hospital, Jinan 250013, Shandong, China)

Abstract: Objective To compare the effects of different body mass index ( BMI) on the cumulative birth rate
(CLBR) in patients with normal ovarian response undergoing in vitro fertilization/intracytoplasmic sperm microinjection
(IVE/ICSI). Methods A retrospective analysis of 3,227 oocyte retrieval cycles treated with IVF/ICSI was performed.
Patients were divided into low BMI group (BMI<18.5, n=167), normal BMI group (18.5<BMI<24.0, n=2,024),
overweight group (24.0<BMI<28.0, n=3816), and obese group (BMI=28.0, n=220). Clinical characteristics, labo-
ratory indicators and pregnancy outcomes were compared among the groups. Results The total amount of gonadotro-
phin (Gn) elevated with increasing BMI in all four groups, with significant difference ( P<0.001). There were no sig-
nificant differences in the number of oocytes, number of high-quality embryos, 2PN fertilization rate, and 2PN cleavage
rate among the four groups ( P>0.05). The high-quality embryo rate and blastocyst formation rate in the obese group
were lower than those in the normal BMI group (P=0.012, P<0.001) and overweight group (P=0.014, P<0.001).
Oocyte utilization was significantly lower in the overweight and obese groups than in the normal BMI group ( P=0.031,

P=0.002). The miscarriage rate was higher in the overweight group than in the normal BMI group (P=0.013). CLBR

%5 B H#A . 2024-02-02
E£WmAB . EHKARFHAEL 4 (82071620)
BEE1EE . JE K., E-mail:chaolan@ email.sdu.edu.cn



XIZE 5 (R MO IS S8 BB R A B

w
w

was lower in the obese and overweight groups than in the normal BMI group ( P=0.009, P=0.023). There were no sig-

nificant differences in the clinical pregnancy rate and preterm labor rate among the four groups ( P>0.05). Higher BMI
was significantly associated with lower CLBR, and an adjusted OR(95%CI) was 0.953 (0.948-0.958). Conclusion

In patients with normal ovarian response undergoing assisted reproductive technology, overweight and obesity lead to in-

creased total dosage of Gn, and the high-quality embryo rate, blastocyst formation rate, oocyte utilization rate and

CLBR are significantly lower in obese patients, indicating that such patients should undergo aggressive weight loss be-

fore proceeding to assisted reproduction therapy.

Key words: Body mass index; Cumulative birth rate; In vitro fertilization-embryo transfer; Obesity

W5 R, IE B AN AN 2 T BO0E FR | o0 W5 i
FERESEpR Y R B R AT Y,
SN W S PRS- R AE KURE , A BR g
MK FE 40 ( body mass index, BMI) >29 Hf il JR
FRRE HL TR, H BMI BRI 1, I IR R BFAIK
4%, WA A2 50 3 v 1 52 i B AR B BOR (assisted
reproductive technology, ART) J&J7 A AEFE A2 7
A2 | BOR 2 5 DG AL REXT ART A2, K
HFERVACRE S B 2 245 R AN R 45 R 6
e 52 K5 SRR BT i 8 N 32 M AR RS )R 4
W 25T W IEREG IT 2 B 0N LRGSR B35 M
1% ( gonadotrophin, Gn) 4N FRONER /L | 2K
R TR BRI R 4T R S A7) AR UR &5 )R
DT A EACREXT T 16 7 R, £ S A e AN —,
i oK 2 5O s RAE B B R, (1 BMI X T
ART H oy 48 5 22 5000 70 B9 S50 Sy 8 5 R AR
677/ 53 W ZR )52 e R AR IE LU /b AR5 [l ot
P4t T A BMI SR E B AR HEBR A28 WG o i
DA K B FH 43 % % ( cumulative birth/delivery rate,
CLBR) SE 4L URES Jm 1) 22 55, B 7 VAl 8 2 s JHE ot
T OB IE 0 RR A ECO SR DI HE B DL S AT W45 )R
Y5

1 AREFIE

1.1 #MRMK

SIHT 2015 4E 5 A & 2021 4F 5 HAE AR K25
BB B A B S 2 U AR S 32K/ BRSBTS 32
A5 ol BN i 3% PN B T 13 5 (in vitro fertilization/in-
tracytoplasmic sperm microinjection, IVF/ICSI) & ¥y
R 3 3 227 ANIROR A I K 4 531 RS JE A
A% BMI 4> M B4l (BMI<18.5,167 4~) | 1IEH# 41
(18.5<BMI<24.0,2024 /) JBE 4] (24.0<BMI<
28.0,816 1) JEELH (BMI=28,220 1),

PAbRIE . DIF# <35 % ;52 IR 4L (antral fol-
licle count, AFC)>5 /~; @JEAHAE 5P ¥ 3] % 2% (base

follicle stimulating hormone, bFSH) < 10 mIU/mL;
@YU H %5 1 % (anti Mullerian hormone, AMH )
=1.1 ng/mL; GREA: TG I ELAR 5 W 8% 5 [ v iy TV
JE IR B

HeBR bR . IR LI BEwkR ; @ Z R 00 §i28 &
TE;@F KM ; @RI 2B, A5 Ot
AR R AE 55 6 BE B A8 B 22 2% B3 7 4t ( KYLL-20201-
028) .
1.2 FHik
1.2.1 S HEON R SRR

4 21 FEE AR AR MEAL 1Y) B BL R 58, 2L
RPN R KR BRI R RS, )
P O B AR % BMI L % B 58 1) B 45 > R4k Ja H
Gn, 3 338 75 W O vk B SO0, 9125 G 1l s 1R 3
AT B % Gn AR AU . HE20H 2 M
FONHLT B AR = 18 mm I 1 A 2807 AR A i
1% % (human chorionic gonadotropin, hCG) ( 2% %
PRPERRIA TR SR, BRI I IR B 25 A 7] ) | sfE 1 A
TR B % K 1% 31 577 ( gonadotropin releasing hor-
mone-analogue, GnRH-a) (ikW | 75 [ W 2 il 25 2
A B H BRI, IF THRPLE 36 ~38 h P,
HUORJA 4 ~6 h ARGEHS 1 B, >R ] IVF 5 1CST %
Ko BN IS SRR 45 7 B SRy IR IR 55 5715 O
THONESE 3 Reks 5 R IRIBR AR, 4 ISR
P RIRAT
1.2.2 W48 bR

4 21 B 1) — TR AR BMI ARNAAERR |
bFSH JL Al AiE 5 1A A= hl & (basal luteinizing hormone
bLH) J&AliME — ¥ (base estradiol, bE,) . %2 ( base
testosterone, T) . AMH . AFC, {2 HESP B e iG17%5 3L .
Gn Gt .Gn KE(.hCG H E, /KF 3ROP%L AL IR
65K 2PN SZ2 K5 2PN BIZER (R iG 5 I0Y
R BRI, GRS R - IR RAE IR % |
FRMGR LA BIE TR, G IR IR = IR K
T JE A RS AE R A E < 100% 5 3 ™= 26 = I 7= JEl 1
B/ R A SR S 0 x 100% 5 777 48 = B i S 4/
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1.3 SitFELE

K H SPSS 26.0 F 4, tHE B DL x+5 EIR,
THECRRLR B 80, RBCR H x° K5, 4 fa)
THEEGORIN R R 207 22 008 . AR EA T — 200
WA L AR 5 2257 R LSD 3 #r s #5 7 2 R 55 %
H Tamhane's T2 #;:%; . R HZL K&K Logistic [7]1H4)
Hr CLBR YW RESZ MR 2 . P<0.05 2R A 501

HAEEE ) AMH 22 55 G0 X (P>0.05) .
#2118 f.# bFSH ,bLH bE, /K F-Fifi 5 BMI 3 i 14
TR Al T KW R (P<0.001), P
P e, R B 20 AR B4 bFSH \bLH | bE, 7K
SR 9% 2 AN IE R 4 (P<0.05) , L 1,

2.2 {ZHESN R BRRATE R bL 4%

Bfizs BMI 7+ ,Gn Jatd Gn KECGEWIH N, %
S ARSI E L (P<0.01), HFH
BMI F5 ,hCG H E, ZWiR#AIL, 68 5 24 AT 4
hCG H E, /KK T 1EH 4 A% 24 ( P<0.05) , 4%

P

=A

2.1

R

— R A RIE
BEWAER ANZEAEREE BMI T A T,
{HZH ) 22 545/, MBE ) AFC W& = T IEH 4, m

20 [A] B2E ARIREL ARG R 2PN SZA5 % 2PN B2
REFSH TG X (P>0.05) . AEPELH K7 IR
B FIE BRI TIE® 41(P=0.012, P=0.000)
FHBEA(P=0.014,P=0.001) . # 52 FACPEAH
B F AR T IEFHEE (P=0.031,P=
0.002), WL#%2,

1B
Table 1 Comparison of patients” general condition
a1 BMI Al RZRAERR AMH AFC bFSH bLH bE, T
(4F) (4F) (ng/mL) /A /(mlU/mL) /(mIlU/mL) /(pg/mL) /(ng/mL)
WA 17.77:0.75° 28.77+3.11°  3.10£1.76  4.66£2.93  14.53£5.24 6.81+1.42° 6.24+2.53" 43.03£18.09°  0.25£0.15
R 21442147 29324296  3.18£1.97  4.71£2.94  15.30£5.16  6.60£1.34  5.49+2.54 38.05£16.77  0.28%0.15
A 25.58+1.10" 29.68+3.06™" 3.49+2.29"" 4.70+4.70  15.92+5.49"° 6.27+1.32"" 4.82+2.66"" 33.82+16.05*" 0.29+0.21""
JEREZR  29.61+1.63729.23£3.46  3.83+2.48%" 4.56+3.15  15.80+5.42° 6.19+1.45"" 4.64+2.60"" 32.41+14.30 “* 0.32+0.16""
SiiHE 6091.675 5.237 8.082 0.122 4.73 18.501 25.398 26.361 7.556
P <0.001 0.001 <0.001 0.947 0.002 <0.001 <0.001 <0.001 <0.001
“P<0.05 vs IEH 4 ;°P<0.05 vs fifd 20 ; P<0.05 vs ML,
H2 AR ULBH RN BRI L4
Table 2 Comparison of ovulation promotion and embryos in the four group of patients
451 Gn /10 Gn K¥/d HCG H E,/(pg/mL)  FH3k60 %0/ 4 R 5 B 5
9% 20 1375.97+£416.42° 8.46+1.54 2918.80+1 375.00 13.03+7.41 5.48+4.74
TEHH 1 589.59+468.69 8.30+1.53 2644.36x1512.17 12.21+6.56 5.17+4.16
BE Y 1 958.23+554.97*" 8.62+1.68"" 2377.41+1333.36"" 12.38+6.99 5.20+4.44
JIE R 2H 2315.68+681.59"" 8.94+1.92%" 2332.89+1 633.94"° 12.35+7.55 4.99+4.76
SGiiE 186.226 13.358 12.302 0.082 0.42
P <0.001 <0.001 <0.001 0.483 0.739
4151 2PN 5% 2PN BRZLR NGINTES £ I AIES IR ANEES
i 9% 20 65.67(1429/2176) 96.29(1376/1429)  66.50(915/1376) 64.70(733/1 133) 37.27(811/2176)
IERA 64.17(15853/24 704) 97.17( 15 404/15 853) 67.96(10 468/15 404) 66.39(8 440/12712) 37.40(9 239/24 704)
A 63.25(6391/10105) 97.36(6222/6391)  68.26(4247/6222) 66.15(3428/5182) 36.17°(3 655/10 105)
2 64.53(1754/2718) 96.98(1701/1754)  64.55"°(1098/1701) 61.28%°(872/1423) 34.44*°(936/2718)
giiHE 5.753 4.992 9.976 15.774 12.154
P 0.124 0.172 0.019 0.001 0.007

1P<0.05 vs IEH4H ;7 P<0.05 vs TR LH ; “P<0.05 vs HEH
2.3 FERRBHEBARIEIRES

3227 ANECOR R AT 4 531 N A, A8

HAMMWEREHR CLBR WK FIEW 4 (P=
0.009,P=0.023) , 1F% 403 R 5%, 48 2%
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BTG E X (P=0.068) , {H 8 24 1Y i 7 %
T EFA, ZRASI¥E L (P=0.013), Ff
& BMI S0, 5 r= A i 3, 8 AL 2
BT P R T IR B A B 2 AR 4H (P<0.01) . 4%

A1) B IR AE H NI SRR AR R IR 1l
i EE I PRAE YRR 7 R JC I B 22 5% (P>0.05)
lj‘b%‘:—{ 3 o

#£3 RGN B2 )R/ (%)
Table 3 Embryo transfer status and outcomes of IVF-ET/ (%)
AR BHRIEIGE B I PR
IiH IV S CLBR SRS HIE A
/mm /A e IR " e
65.73 57.66 15.38 70.66 16.95 66.10
WL 10.22£1.99  1.52+0.50
(163/248)  (143/248) (22/143) (118/167) (20/118) (78/118)
" 67.81 57.63 13.64 68.48 17.24 68.33
EH4 10.34£2.07  1.50%0.50
(1932/2849) (1642/2849) (224/1642) (1386/2024) (239/1386)  (947/1386)
67.56 57.40 17.70° 63.36"° 19.73 77.56*°
HEH 10.19+2.11 1.49+0.50
(758/1122)  (644/1122)  (114/644)  (517/816)  (102/517)  (401/517)
66.35 54.49 17.65 60.91*° 17.16 84.32%°
AEELH 10.37£2.08 1.53+0.50
(207/312)  (170/312) (30/170) (134/220) (23/134) (113/134)
giiHE 1.524 0.595 0.672 1.150 7.111 11.490 1.660 28.630
P 0.206 0.618 0.880 0.765 0.068 0.009 0.650 <0.001

*P<0.05 vs IEH 41 ;°P<0.05 vs &4 ,

2.4 & CLBR BY% A Logistic B34 47
BMI fil CLBR E. 7 i & A vk, A& 5 1Y
F4 HUUPEY CLBR £

OR(95%CI) 4 0.953(0.948~0.958) , lL% 4,

# Logistic [F1JF434T

Table 4 Multifactorial Logistic regression analysis of CLBR

AR B Wald x* P OR(95%CI)
BMI -0.048 371.496 <0.001 0.953(0.948~0.958)
ANZAERR -0.070 347.461 <0.001 0.933(0.926~0.939)
AFC 0.047 907.754 <0.001 1.048(1.045~1.052)
A -0.008 8.034 0.005 0.992(0.987~0.998)
ENY R Y W S b TS A
3 9 i A B0 S0 5 52 07 B 5 B 5 S ¥ T 55— ofe

AR FE BUBE A HT T IR H N B 1Y 3 227 4
ART 697 81, 25 JL e W | BMI 3% 5 2 5% 1 £ 34 1
FERPERL R K, % T HEIR AR, Gn AL Gn
REC 38, O BT MR G 2 8T8 B | 0 R
R R BN R BB IR T B T R
S

A OCF BMI X 4l Bh 24 i B 22 25 Jey 5% il 1) AF
I8, AP T O L SO B T T I RN
NBERRRSE D BeAh 3 2 0 53 52 0 e S o B i
0] 3G I ST Y YN N v I EAN e =M L
2 E B A B AR 25 MU S0 B T 494 097 /N
0 JE B P RS | 285 R B IR i S 5 (BMIT=30)
MO R 4T Wi 6 % 3% 7= R BRI, O 7= R o
Insogna® "' Xt 461 4~ 2R i [l — P 6 7 8 v il 52 9
PR T TR AT, 08 7 A5 S 38 okt 125 PR

AR FE N 2L 05 1 B 1 5 2 v 4 2 2 L A )
TE I 1 Bz N A R AT R S MR [R] BMI
BEMIGRSS R, HET BMI SRS — , A
] (A 55 R AN B AR TR TR] , FT RE S AR 5 45 SR 1
ALAER R v AR R ) A T AR R E 21 A
7 Hu XA BMI WL il & b | i g 55 24 5
FAAH SR A I S 20 A , 4 o ) S A 1 8 T
HEJHESE 23 300 A =24.0 Fli=28"1"
3.1 BMI 5Em#Mi#H=E
PERER SR AT DU B AR, Lo i R 5 12
BV ZH R 1 0 5 PR R R A A DG, TR R A
JEEACETH &, Rk 8 Z T ER T T k-1
406 FSH LH /93 W, 8% ELIEVE T 00 g
M 24 [ PR R B 4 I ) AR 9 45 R s A
e A B IE | 4H %) FSH LH E, YR#AK, MM E
T 3ot M R ARG A R T AR AR, R Rk
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(B 2% ) 62 % 3 I

R Y% 2 KK S B A 7 0 T R Dy HEAR
PRRE I o T R0 P 1 U8 35 5 5 R AR 1 R AT, o8
I S SR T A oY 25 SR R B BMIT 34
I 52 R 7P 1
32 BMI S IVF &5

AT SR, R P 2 08 55 1 S A2 HE B 24
PB4 S, IR B AR R S A B R A R AR
FEER R, biE BMIL BN, Gn RGN, 52
5T RGN Gn =ERRAEIG I T H S0 A Y O 5L
FREENS S B ERE Gn B AN AL, AT RE A A
o e S 0 A 3 i AR i 2 N, O T S R 24
R BE AR JE 5 LR T g i AR o i 3G v AE S B0
JBE 5 RARHT LH AN 2 S 43 W5 AF XT38 i 5 B ep
B AU AE . ASHESE S AN R BMI AR B 3R
GREL N MIT 3RO TC 22 5, % R T 5 Gn S
I o6, L SARA G rhuC B EAL L, R AR &
AR AR G HE B FT R SR A D8 A O,
A o B — i PR B b T B RE A8 2 JE i 5 RAKPTIR A
AR THUEERHESS R, A7 A 8 R
SRR AT X, X R R ST 4

A TS S 7 I Je 2 i A 18 D -4 L AR i i
% Martinez 28" 3 3 AG I AT JRE H8 2 B VL 1Y)
miRNA , $2 H B v] BB 8 20 AE PI3K-Akt 553 5%
M) 5 s B 240 B P S 42 0A 24H BRI 2 | B Rk 40 A )
RE MGG LA W X B AR T A IR AG A T
FEDRRSI % B, HE P 55 R B AR A5 1A TGt 2 AH G, 4
HH B PR 18 A 2 i B 400 e 1 o 0 R A A
iR BMI 5 32 K R FlIE Jif B = 22 A e = 56
BV A RSN BMI 5 2R R T A 5
T IREE Y X IVE f8 5 I S s A TR 44 5 4 5
BERIE R SZAE 3 AT IR AG % 00 BT AR i 5 T 2=
5o AR S50 B A AL R R IR IR R |
PEIRTE L3 BRI R4 0E o 21 R A IR A, 32
78 B L PR T YR i i o
3.3 BMI 5@IRER

CLBR J&— 52 3 J& W PEAL 8 b , 8 A TE
Gl B ORI T A s 2 AR R (B
Hom) JEIH % CLBR, ASHF5T R A [ B s & 4
B B2l 28 B 45 PO MR RE ) — IR SE B TR B Ry
3 (R 7 ), AE T T B i i A/ VR VS 8 AT 40
(I R AT IR 5305, T e 4 TA] b sz B o I Je
TRH B A R R

AR R0 o R N R A AR 3R
IR BMI L BEAH A%k, 1M 45 1E AR % 4R B4 B Al A
U5, BMI ARSI o3 W e i S fa fe R 2R, — 0

[l B B 5% 4 % BMI 411, CLBR F &> 4
WS R 512058 — 8, 5IE R R s B E A L,
HFIIE AR A O 5 151 CLBR ¥ R B,

eI TN LN TS T SN = JL B UK e Rt b
TR 3K 5 AR T2 R — B, I R
HAZARAE I T 8 A 38, WTRES 5 T H N
1t A5 P A RV S 2 R T A B U e I 1 9
FKF-RTRE MR IG A B s N IR SR R B

AWFFE % TS BMI R E X IE 5 S AR T
ART UL R4S &) I 52 Wi, (0 32 BR T ot BE AR U
JE SLRI S i — D R R TR A JE 1 BMI 5 4T
PREEJRZ A R . ASBIFGE A T B BF 5, AR IX 43
HEFE TR S E T, B —E R BRI HL R
TR 2 JEJre 4 1) B K5ORE X T E R BMIT 44 20
Xt T4 TR I 2538 AT REA AR, J5 82108 75
B KA R,

25 L RTIR AR ST B AR AR Bl 28 1Y B LI
B RV B AR S E G RO, B
HEJHE B PR BE IR TR 1R | B ) 2% i
JEI 1 CLBR BH B REAL, FrLA, X FlE AR R,
AR B R 5 PR TR B A PR T

SE W
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