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[Abstract] Objective: This study aims to explore the influencing factors of multiple pregnancies following assisted reproductive
technology. Methods: The study included 19 434 embryo transferred cycles (14 765 singleton pregnancy cycles, 4 669 multiple
pregnancy cycles) resulted in clinical pregnancy from four reproductive centers in China (the First Affiliated Hospital of Nanjing
Medical University, the Obstetrics and gynecology Hospital Affiliated to Nanjing Medical University, the Third Affiliated Hospital of
Zhengzhou University, and the Shengjing Hospital of China Medical University) , during January 2013 and December 2016. Logistic
regression model was used to analyze the related factors of the occurrence of multiple pregnancies. Result: In multivariable logistic
regression analysis, transplanting two embryos was the major factor in multiple pregnancies, and the odds ratio (OR) compared with

single embryo transfer was 36.54,95% confidence interval (CI) : 27.89~47.86. Age, cycle type, progesterone level on hCG trigger day,
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number of oocytes retrieved, stage of embryo transferred and cumulative embryo score were associated with multiple pregnancies from
double embryo transfer [OR (95% CI) were: 0.62 (0.55~0.70) , 0.84 (0.77~0.92) , 0.86 (0.80~0.92) , 1.21 (1.12~1.31) , 1.28 (1.13~
1.46) ,1.19(1.15~1.23) , respectively ]. High cumulative embryo score was the only factor associated with decreased risk of multiple

pregnancies from single embryo transfer(OR:0.68;95% CI1:0.47~0.99). Conclusion: Number of embryos transferred , age, cycle type,

progesterone level on hCG trigger day, number of oocytes retrieved, stage of embryo transferred and cumulative embryo score were

identified as related factors of multiple pregnancies following assisted reproductive technology.

[Key words] assisted reproductive technology ; embryo transfer; multiple pregnancies ; relevant factor
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Table 1 Demographics and clinical characteristics of clinical pregnancies

BT ZIRIT IR (n=4 669) NG TR A B (n=14 765) P
A (S % £5) 29.29 +3.91 30.23 +4.38 <0.001
BMI(kg/m’,n(%)) 0.230
<18.5 280(6.00) 877(5.94)
18.5~24.9 3234(69.27) 9 854(66.74)
25.0~29.9 730(15.63) 2 440(16.53)
=30.0 87(1.86) 250(1.69)
(G 338(7.24) 1 344(9.10)
JEHHAZEH (%) | <0.001
Bt i 1 2 525(54.08) 6197(41.97)
CDINGEE| 2 144(45.92) 8 568(58.03)
AT (%) ] <0.001
SRR AN 2671(57.21) 8 034(54.41)
YR A 1686(36.11) 5 758(39.00)
B [(n(%) ] 312(6.68) 973(6.59)
AEFERR(AE X £ 5) 3.62 £2.64 3.81 £2.86 0.004
B [(n(%) ] 385(8.25) 1242(8.41)
BT % (%) ] <0.001
BB % 3425(73.36) 9300(62.99)
EEEARLL DS 651(13.94) 2613(17.70)
HAh 593(12.70) 2852(19.31)
PR (U, x £ 5) 1 889.31 + 869.62 1737.51 + 869.56 <0.001
Bek[n(%) ] 1(0.02) 91(0.62)
hCG H i (pg/mL,% £ 5) 4382.48 +2612.56 4331.44 +2857.99 0.135
Bo[n(%) ] 150(3.21) 308(2.09)
hCG H 20 (ng/mL,% + 5) 1.72 £33.21 1.24 £ 0.81 0.001
B [n(%) ] 169(3.62) 382(2.59)
hCG H F& NAREE (mm,x £ 5) 10.43 +2.55 9.86 +2.69 <0.001
ZHhi A (%) ] 0.085
IVF 3268(69.99) 10 135(68.64)
1CsI 1401(30.01) 4630(31.36)
RIEL (X = 5) 9.71 £5.44 9.41 £5.55 <0.001
Bdk[n(%) ] 33(0.71) 49(0.33)
BHIRIRE (%) ] <0.001
1 63(1.35) 5813(39.37)
2 4 606(98.65) 8 952(60.63)
BAEIRGEBT B (%) ] <0.001
B 240 4 054(86.83) 10 810(73.21)
£ 615(13.17) 3955(26.79)
SRR Y (X £ 5) 438+ 1.19 3.44 +1.38 <0.001
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Table 2 Logistic regression analysis of multiple pregnancies in ART clinical pregnancies
A5k TR zﬁé‘ﬁﬂiﬁ TR R 2 b goﬁl EX
F(%) OR(95% CI) P1H OR(95%CI) P{H

()

<35 4200/16 474 25.49 1.00 1.00

=35 469/2 960 15.84 0.55(0.50~0.61)  <0.001 0.65(0.57~0.73)  <0.001
BMI(kg/m®)

<185 280/1 157 24.20 0.97(0.85~1.12) 0.699  0.94(0.81~1.10) 0.458

18.5~24.9 3 234/13 087 24.71 1.00 1.00

25.0~29.9 730/3 169 23.04 0.91(0.83~0.99) 0.049 0.91(0.82~1.01) 0.078

=30.0 87/337 25.82 1.06(0.83~1.34) 0.643  1.04(0.78~1.38) 0.789
JEIZEAY

Ee il 2525/8 722 28.95 1.00 1.00

BN 2 144/10 712 20.01 0.61(0.58~0.66)  <0.001  0.85(0.78~0.93)  <0.001
eS|

JR RN 2 671/10 705 24.95 1.00 1.00

Yk KA 1 686/7 444 22.65 0.88(0.82~0.94) <0.001  1.01(0.93~1.09) 0.846
ARZAERR (4F)

<3.0 1783/7 235 24.64 1.00 1.00

=3.0 2501/10 572 23.66 0.95(0.88~1.02) 0.130  1.00(0.92~1.08) 0.924
SEVIRIE S

i IRWES 3425/12725 26.92 1.00 1.00

ECEARNES 651/3 264 19.94 0.68(0.62~0.74)  <0.001  0.91(0.81~1.01) 0.069

HoAth 593/3 445 17.21 0.56(0.51~0.62)  <0.001  1.16(1.02~1.32) 0.025
PR MR = (V)

<1650 2014/9 523 21.15 1.00 1.00

=1 650 2 654/9 819 27.03 1.38(1.29~1.48)  <0.001  0.94(0.86~1.02) 0.124
hCG H M ¥ (pg/mL)

<4 040 2 264/9 485 23.87 1.00 1.00

=4 040 2255/9 491 23.76 0.95(0.88~1.02) 0.130  0.96(0.88~1.04) 0.307
hCG H 22 (ng/mL)

<1.10 2322/9 325 24.90 1.00

=1.10 2 178/9 558 22.79 0.89(0.83~0.95) 0.001 0.87(0.81~0.94)  <0.001
hCG H & N IEE R (mm)

<7 350/2 246 15.58 1.00

7~14 3 882/15 666 24.78 1.79(1.58~2.01)  <0.001  1.09(0.94~1.27) 0.250

=14 437/1 522 28.71 2.18(1.86~2.56)  <0.001  1.13(0.93~1.37) 0.220
AT

IVF 3268/13 403 2438 1.00

I1CSI 1401/6 031 23.23 0.94(0.87~1.01) 0.082  0.95(0.88~1.03) 0.244
FREVEL ()

<9 2 026/8 994 22.53 1.00

=9 2 610/10 358 25.20 1.16(1.09~1.24)  <0.001 1.15(1.07~1.25)  <0.001
FEHIRIRE (1)

1 63/5 876 1.07 1.00

2 4 606/13 558 33.97  47.48(36.94~61.01) <0.001 36.54(27.89~47.86) <0.001
e 2l

YRZHH 4 054/14 864 27.27 1.00 1.00

FEAR 615/4 570 13.46 0.42(0.38~0.46) <0.001 1.21(1.07~1.37) 0.003
RGPS () 4 669/19 434 24.02 1.68(1.64~1.72)  <0.001 1.18(1.14~1.22)  <0.001

5.

a: PRREARIS , IR R 1Ry T 7 28 AR PERRIGR A  hCG H 2200, hCG 175 PSS L , 2R ONER, RS AR IR 5, BEAe IR IR B B, SR o



5 39 4555 5 1 X, AR, B TR A B2 R YRR S R R BTE L]

20194F5 H

B R AR (B SRR ,2019,39(05) : 762-768 - 767 -

®3 BRRBRBEFN AR IER 2 R EIRIEA S 47

Table 3 Subgroup analysis of multiple pregnancies in single embryo transfer and double embryo transfer

- TR R 23 b ZHZE W
- OR(95% CI) PIH OR(95% CI) PIE

TR (R

<35 1.00 1.00

=35 1.08(0.57~2.07) 0.805 0.62(0.55~0.70) <0.001

P 1.04(0.98~1.11) 0.155 0.96(0.95~0.97) <0.001
Ji ey

B e 1.00 1.00

=EiNGE] 1.23(0.66~2.30) 0.513 0.84(0.77~0.92) <0.001
RIS

WhIr % 1.00 1.00

L IRLVES 0.77(0.37~1.59) 0.480 0.91(0.81~1.01) 0.071

HAh 0.89(0.48~1.67) 0.720 1.12(0.99~1.26) 0.082
hCG H %[ (ng/mL)

<1.100 1.00 1.00

=1.100 1.67(0.97~2.86) 0.064 0.86(0.80~0.92) <0.001

P 1.08(0.81~1.44) 0.589 1.00(0.99~1.01) 0.475
DNk

<9 1.00 1.00

=9 1.00(0.54~1.87) 0.995 1.21(1.12~1.31) <0.001

P 1.04(0.98~1.09) 0.173 1.02(1.01~1.03) <0.001
ARG BE

e 1.00 1.00

B 0.59(0.31~1.11) 0.102 1.28(1.13~1.46) <0.001
ST (43) 0.68(0.47~0.99) 0.048 1.19(1.15~1.23) <0.001

AEEGR A, A] BE S E IR B B RE T, AT 3 2K
MRS BEAEA BESE s R ORI AR 5 IVE/
ICST AR B SRR 25 2R RS IR O, JUH U 4
BRER o I RIS R 22 I W AR XU
Rl RE R — IR K A T A AR

ABIFTE K BUSUIR SR A A, 20 B0 AR 25 i 22
RUEIR K A B BL s o ZRBMECRT LA Ay Al i B0 B
IVAOE e s A ER /R DR IRE ik A e =i
&7 BP B S N AL, BRI S S RIE AR e A
KM HEA, FRAT Y IR AR AR B AR IR iR
WO B 22, T R A o o VR i A AL 2 o ol
P NSRE=3 (VS 5 i 1 e R A3 P Y (TR Y ep i YU
HAR bR MRIG PR e S 4 RR AR YRR . I,
o SO A4 JUR I B AR B IOBUIR I B AEL S 22 iR 4 Ok
B SE SR R o BRI IE o al A S A I R
(523N (Yie v & 4iE =7 78

ASBIFTE 2 SR AR 7R BE NI RS A n] RESS I XUIE Jif 7%
ML Z IR R A A A o FEAEBRASAE T, IR
NEREAT BT, 2 5 B 6 KA f oA h kB SR
ROVR e, B i Al T S (IR 5 5 A

FEE S ) AR BRI AD A A, R T G R
DR S5 9 R i T RE A 4 AR 5 R i R v e AR T
TR S A JUR IR 15 97 IS TR g A 7 9 1 ORI S B T
HRIERE

Br TR AESL , 7 F NI 2 P o T RE R IR
IR AL o FRATE UK B, 1 XU R 1
Wb, 5 heG H A B ACHIRT 1.10 ng/mL A 2 PEAH
FU , 2R 7K P4 o R 2 1 e 22 IR A O XU T
T 14% . Z2HA B3 INAT AT RE R 15 N AR A E A
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