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Correlation analysis and predictive value of body mass
index and in vitro fertilization fresh cycle live birth rate

Abstract
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(Department of Obstetrics and Gynecology, First Hospital of Shanxi Medical University, Taiyuan 030000, China)

Objective: To explore the correlation between body mass index (BMI) and in vitro fertilization-embryo transfer
(IVF-ET) live birth rate in the first fresh cycle and its predictive value. Methods: Data of 1 288 patients who

underwent IVF assisted fresh transplantation in the reproductive center of the first hospital of Shanxi Medical
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Keywords

University from 2014 to 2019 were collected retrospectively. The data of all patients were divided into two groups:
the living group and the non-living group to analyze and select the clinical indicators with statistical differences.
Single factor Logistic regression analysis was used to screen the clinical indicators that affected the live rate. A
regression model was established to evaluate the relationship between BMI and live yield. The area under the
receiver operating characteristic (ROC) curve was calculated to evaluate the value of BMI in predicting live yield.
Results: 1) The age, BM], the initial dose of gonadotropin-releasing hormone agonist (Gn), the days of using Gn
and the total dose of Gn in the living group were significantly lower than those in the non-living group, and the
number of oocytes obtained and transplanted were significantly higher than those in the non-living group (P<0.05).
2) Single factor Logistic regression analysis showed that there was a significant correlation between the living rate
and age, BMI, the number of oocytes obtained, the initial dose of Gn, the days of using Gn, the total dose of Gn,
the fertilization rate and the number of transplants (P<0.05). 3) Multivariate logistic regression model showed
that age (P=0.001, OR: 0.951, 95%CI: 0.922-0.981), BMI (P<0.001, OR: 0.914, 95%CI: 0.883-0.947), number
of oocytes obtained (P=0.00S, OR: 1.023, 95%CI: 1.007-1.040), number of transplants (P<0.001, OR: 2.680,
95%Cl: 1.846-3.893) were statistically significant (P<0.05). BMI was still an independent risk factor for live birth
after correction of age, number of oocytes and number of transplants. 4) ROC curve analysis showed that the
area under the BMI curve (0.600) was larger; while the area under the four indicators combined prediction curve
(0.633) was the largest. Conclusion: There is a correlation between BMI and IVF fresh cycle live birth rate. The
rate decreases with the increase of BMI. BMI can predict live birth, but the combination of age, number of eggs
and number of transplants is more valuable.

body mass index; live birth rate; in vitro fertilization-embryo transfer

R EFEE(body mass index, BMI)# H F fif
o A flt B S B AR BB . 20 16 4F THE SR T A 41 g1t
e 39% 9184 LI B4R NJE Tl E, ok
40% 22t ILAh, 13% M BUAE NJE TR, M
LHE S 15% . BMIJHE 5 2 Fl 2 2 5 JFSEAH O,
WA AT HACT, BMIE MY £ M nl ge s 9
i -3 - B9 L) R A T R A B AR
P, =R 5l B 2B B 4 K (assisted reproductive
technology, ART)H)Z##BMIE % P N EZ 4F
W2, HEGTEH ART 25 )5 19 48 b5 520 T I R 4T Bk
o, AR IR IS A B XU, BT LA AR R I R
I 77 A 35 W R EA B 2280 . Supramaniam
SEU i AT R . FEARTENZ2 P, 5 BMI
IEH WML, BMITE & B o 06 = R0
T, ZRAWBEIT2EL, WAEEYAN
BMIGWE R ZEIF AW B 25, Wik, K
F 5 38 4o 1ol B P o3 A, BL AR 58 BMI 5 55 fif )
1S Z K -G B 4 (in vitro fertilization-embryo
transfer, IVE-ET){f ™ 3 J& & 17 16 A 5 1 B =X
T 7 B TR 1A

1 XM&RE57AZE

1.1 &

A FE 2 1P BE R R 2250 — BE B BR 2 R B 2
B e, [0 PE I B2 201 44F = 20194E 7R 11 74 £
BR K 5 — 5 B A B o0 1 IR AT IV Bl 22 37 £
IR A R 28801, Ak R E ¥R E KRR
o PAANRAE: HORE RN . HEOR B A B
MR ANZE, HEBRbRIE: BHEREAZ . AdHiE
WiE . BWEFAL . FERE(TEIE. TER
WUAE . FERIE. TEHNRNIKER . F5 NI
SEOLAE) . T NS (R L B AR T AR
SEH) S TR A

Fie B 0G , BF RN MR 4
(8146 5% r= 4l (47401), A LM IRFEHR

1.2 ik
PEHEDN 77 . R EERI 7 ZALHEDN, 8
PR AR Al A AR L O SRS O UL I R i A

%ii M (gonadotropin-releasing hormone agonist,



BMI 5 IVE Hifif J 05 7 A< RIS E B BN Tkecae, %5

47

GnRH-a; JAFEM, JEE# 8 AEAFE)1.5~1.6
mg, HZ&HEIRMIMACE:, & UPE AR (follicle
stimulating hormone, FSH)<5 U/L. # &4
?(luteinizing hormone, LH)<5 U/L. M %
(estradiol, E,)<50 ng/L. PSS <5 mm HIGIRE
PEON SLREND, 255 B EFW . FLal 52 OI A (basic
antral follicle count, bAFC). FEAIESH (basic
stimulating hormone, bFSH)MBMI% T A if 1Y
B SO R R0 o, 90 R S 3l R O 3 % H
MER, FILIRE,. 420 (progesterone, P).
LH, fHEEENMAE, 20110 FE S0 E
% =18 mm H -84 B A IR HLE,5200~300 ng/L
B, T4 H eI N B A M R R (human
chorionic gonadotropin, HCG; PR VA7 10 R = 24 45 A
034 BR 2y 7 A4 77 )6 000~10 000 U, 36~38 hZ:[]
B ZERER, WP H B, 1roMESR.

BB 72 h2h G B SO G 5 A BB B RS A
Fhae 0 S A R AR IRET ) e B = D MO IR I RS
M, ARG EA SR

WP BN EIR28E G AR
WG B )L o I P AR 0 RS AR S s P a L
.

WMETE R . AFI . 2P ABEER . A
ZEJEN . ARZ2EH . BMI. bFSH. J:AlLH(basic
luteinizing hormone, bLH). bAFC. Gn il #f 5
B, HRE. GalE . K. ZHRR.
2PN(pronucleus) . BUZEL ., nl A ARG B . L)%
G . AR, 5775

1.3 it F4abE

K HASPSS 21058 4 Bk ARl A7 B or A o 3
HEOR R S B bn i 22 (Res) 2o, PIALIA] HL 4R
2O KL A N L R A i G g S BB R 1R A Q]
oy FER, A BCR XK S . R Hlogisticl]
VE1 0 B 07 8 52 WAL TG 7 R A SR N Ko R 2 i
TAEHFAE (receiver operating characteristic, ROC) [k
ST E R, T E R BRIG . P<0.0S N ES
N -9

2 #£R

2.1 EFHEEIEE AR RIEIR LR

WA m - H B HE AL A2

Bl 22, k. AZFER . bESH. bLH,
bAFC. 2PN, Al FIFMRAGEC. MG %25 52
WG %8 L (P>0.05), W4 B EHER .
BMI. Gn & H & . Gonfli K. Gn Bl &
IO RAR TR =B, R, B A5
& TEETEE, ZERAFHEITFE (Y
P<0.05, #1),

22 BEHEFEFREEZSH

HH RlogisticMIH M 45 R R . BHE™
REBW . PR RFEER | R AR
FR. bFSH. bLH. bAFC. 2PN%{. af F| IR G
B BB R A E R Y RS E L (3
P>0.05), BHEMW R EEW . BMI., RONEL .
GnIAEF & . Gl HH R, Gn & . 2K
B BB M A M 2 A Gt (B
P<0.05, #2).

DUEERGE T WAL (=1, H=0), L
NS I T S T o e o= O S =K il = AR A 1)
FHAERY . BMI, FREREL . GniltfRifla . Gofli K
. Gni &g, 2R, BHEANE), ATEEE
B RS, #Ar " Itlogistic [l IR g5
W . BMI. ROPEC. BAE A EE LA
)22 R B Gt #E L(F#P<0.05) o BIAF % A 34 i
1%, BETE R R R 90.9514%; BMI
REHE LA A, RREE TR I BE RN AR R R
0.9144% ; FREVECAERG 14>, B IE 7= B A SRR
AR R 1.0234% s A ECER LAY, BE
TG P HE R R JE R 2,680 o AR IE B B4R
. REIE . BHEAEZE, BMULN B
T 7 AT S R 2R (3R3) .

2.3 ROC HZ T

HROCHIZ s Hr T A1, £ 48t M 2T A
M>0.530, 0.600, 0.561, 0.552, 0.633, Mg
FEARIE A TN Hh 6 F T A K . AR IR BI(E M 36.5,
X R 8 B RE RN R S B B 10.49% F196.8% ;
BMI{H ~23.569, XF N R 8L FRE 5 15 43 )
H52.1%M164.1%; AL EEE 1.5, XFR YR
HCRE AR 5 BE 4 SR 97.0% F114.0% 5 3 BF %5 150 (&
SH10.5, XA 2 08 AR S Ry B R 7.6.8 9% N
33.7% . PUFEFRIKA T [ {8 R 0.3424, XN g R
HUE FIRE S B 2 3 R 75.3% F144.5% (4, E1),



48

I R 9 i 2 i, 2021, 41(1) http://Icblamegroups.com

R1BEETBERARIEIRER

Table 1 Comparison of clinical indexes of patients with or without live birth

Fetm ARG =4 (n=814) 15 P24 (n=474) t/x P
Fls /% 30.92 + 4.18 30.16 + 3.57 3.282 0.001
IR 1.58 +1.29 1.58 + 1.24 0.003 0.998
RV 0.71 £ 0.63 0.73 + 0.67 0.745 0.456
ANZEHERL /(151 (%) ] 0.743 0.389

Ji 428 (52.6) 261 (55.1)

98 386 (47.4) 213 (44.9)
ARG /[1(%)] 1352 0.509

PCOS 38 (4.7) 18 (3.8)

HEON A 43(5.3) 31 (6.5)

oA 733 (90.0) 425 (89.7)
AP 3.3+1.84 3.27 £ 1.86 0.281 0.779
BMI/(kg-m ) 24.14 + 3.68 22.94 + 3.44 5.791 <0.001
bESH/(U.L™) 7.64 +3.91 7.73 +3.53 0.440 0.660
bLH/(U.L™) 4.79 £ 4.01 471 +3.34 0.350 0.727
bAEC//> 11.56 + 4.42 11.58 + 4.57 0.105 0.917
IROIEL/ A 14.6 +7.8 15.88 + 6.98 2.929 0.003
GnifL i il /U 233.87 + 58.96 223.98 + 61.01 2.865 0.004
Gnffi FHREL 12.27 +3.21 11.78 £2.62 2.852 0.004
Gn B\l /U 3062.03 + 1 114.39 2923.5 +970.25 2254 0.024
ZHEH 0.73 £ 0.41 0.78 + 0.66 1.660 0.096
2PN /A 7.47 +5.11 7.85 + 4.58 1.338 0.181
PR 1.90 + 0.41 2.01 £0.26 5.753 <0.001
]RGS A 11.30 + 6.80 11.54 =5.78 ~0.640 0.522
WMDY 0.67 +0.32 0.71 £ 0.36 1.950 0.051
2 MM B EE R B E ElogisticB )3 57
Table 2 Single factor Logistic regression analysis of live birth
IS B SE. Wald i P OR 95%CI
AU -0.049 0.015 10.599 0.001 0.952 0.925~0.981
ZEIR <0.001 0.045 <0.001 0.998 1.000 0.915~1.093
IR 0.067 0.089 0.556 0.456 1.069 0.897~1.274
AN -0.100 0.116 0.742 0.389 0.905 0.721~1.136
AN 0.023 0.127 0.033 0.855 1.023 0.799~1.311
AR -0.009 0.031 0.079 0.779 0.991 0.932~1.054
BMI -0.098 0.017 31.834 <0.001 0.907 0.877~0.938
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&R

[ B S.E. Wald ¥ P OR 95%CI
bFSH 0.007 0.015 0.192 0.661 1.007 0.977~1.037
bLH -0.005 0.016 0.122 0.726 0.995 0.965~1.025
bAFC 0.001 0.013 0.011 0.917 1.001 0.976~1.027
HHEL 0.022 0.008 8.457 0.004 1.022 1.007~1.038
GnLfH7 &= -0.003 0.001 8.120 0.004 0.997 0.995~0.999
Gnfifi I REL -0.059 0.021 7.918 0.005 0.942 0.904~0.982
Gn B <0.001 <0.001 5.019 0.025 1.000 1.000~1.000
ZHER 0.120 0.108 1.238 0.266 1.128 0.913~1.394
2PNAR 0.016 0.012 1.787 0.181 1.016 0.993~1.039
A EL 0.868 0.176 24.323 <0.001 2.383 1.687~3.364
AT IR R 2L -0.005 0.009 0.376 0.539 0.995 0.977~1.012
MDY ES 0.319 0.169 3.558 0.059 1.3376 0.988~1.971
T3 MR ETETH L B Elogistic [ 353 #7 (55 14%)

Table 3 Multivariate logistic regression analysis (conditional method) of live birth

HZE B S.E. Wald x* P OR 95%CI
ES % -0.051 0.016 10.145 0.001 0.951 0.922~0.981
BMI -0.089 0.018 25.716 <0.001 0.914 0.883~0.947
FRIPEL 0.023 0.008 7.845 0.005 1.023 1.007~1.040
AL 0.986 0.190 26.816 <0.001 2.680 1.846~3.893
F4 BHEMRTNEERTESHROCH &2

Table 4 ROC curve analysis of each index to predict whether the patient has a live birth

EIELD A BMI* A AREPEC 15 T

AUC (95%CI)  0.530 (0.498~0.563)  0.600 (0.568~0.623)

P 0.069 <0.001
15 (. 36.5 23.569
RESE 10.4 52.1
FERE 96.8 64.1

0.561 (0.529~0.593)

<0.001

1.5

97.0

14.0

0.002

10.5

76.8

33.7

<0.001

0.3424

75.3

44.5

0.552 (0.520~0.583)  0.633 (0.602~0.663)

FEINAEG s TN

*Predicted non-live birth; “Predicted live birth.
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Figure 1 ROC curve of live birth predicted by each index
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