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Impact of in vitro fertilization-embryo transfer on adverse
pregnancy outcomes: A prospective cohort study

ZHAO Lijuan, CHEN Lizhang, WANG Tingting, CHEN Letao, ZHENG Zan, ZHANG Senmao, YE Ziwei, QIN Jiabi

(Department of Epidemiology and Health Statistics, Xiangya School of Public Health, Central South University, Changsha 410078, China)

ABSTRACT Objective: To evaluate whether the in vitro fertilization-embryo transfer (IVF-ET) procedures
could increases the risks of adverse pregnancy outcomes (APOs) in offspring.
Methods: A hospital-based prospective cohort design was conducted, which contained a control
group of singleton pregnancies with indicators of subfertility who were still conceived naturally
after using simple medical treatment (e.g. minimal medical intervention or ovulation induction),
and an exposure group consisted of singleton pregnancies who had a history of infertility and IVE-
ET treatment. All factors different between two groups in the univariate analysis were included

in the multivariable logistic regression to evaluate the independent effect of IVF-ET procedures
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themselves on APOs.

Results: After controlling for confounding factors by using multivariate logistic regression analysis,

our results showed that pregnancies after IVF-ET experienced a higher risk of preterm birth
(OR=1.28, 95% CI 1.0S to 1.56), low birth weight (OR=1.69, 95% CI 1.27 to 2.31), perinatal
mortality (OR=5.33,95% CI 2.44 to 11.81), and congenital malformations (OR=1.83,95% CI 1.12

t02.94).

Conclusion: The IVE-ET operational factors may increase the risk of APOs.
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Table 1 Sociodemographic characteristics in the 2 groups (n=3 159)

a5 ; AR 5377 /151 (%) ] B / [4611(%) ]
<25% 25~29% 30~34% 35~394 =40% U R R
RNFGEHIRZZE 1899 182(9.6) 830(43.7) 618(32.5) 239(12.6) 30(1.6) 1799(94.7) 100(5.3)
IVF-ET3%2% 1260 30(2.4) 450(35.7) 510(40.5) 255(20.2) 15(1.2) 1140(90.5) 120(9.5)
X 113.020 21.194
P <0.001 <0.001
a5 TR E TR/ [151(%)) ZEHIBMISIT /[151](%) ]
WIS Lr  mth/h e RE/ARE R HAE PRifERE  AEFRIEARE T
NHGE H IR Z 2 269(14.2) 466(24.5)  1007(53.0) 132(7.0) 25(1.3) 1274(67.1) 625(32.9)
IVE-ET%7¢ 315(25.0) 300(23.8) 540(42.8) 75(6.0) 30(2.4) 840(66.7) 420(33.3)
X 70.345 0.061
P <0.001 0.805
*BMI: 18.5~23.9 kg/m’; TBMI =24 kg/m’5}<18.5 kg/m’
2.3 MAERBHES AOFEMITARES JE R s 25 A ge i e L (H9P<0.001) 5 T I A
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JEIVE-ET 322222 AN B (F22) -

F2 ARABERBRTS ANOFMITHFFMES R (n=3159)

2.4 WABZPZF 6N BT AZHES T

BRI ZR AT SN ZE I AR AR 6 T IR IR R KT
SFE R Y 5340 25 558 BT F 7R (43 i P<0.0 1 AT
P<0.05). IVE-ETZZHUAZERT6AN AW . ARG b
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Table 2 Spouse’s sociodemographic and behavioral characteristics in the 2 groups (n=3 159)

a5 . AR 537 /451 (%) ] BMI3 7 /[451](%) ]
<2S% 25~29%  30~34% 35~39% =404  HURMH  bRE(REY ARPRIERET  BUR(E
RNZPRE HARAZZE 1899 66(3.5) 553(29.1) 638(33.6) 412(21.7) 148(7.8)  82(4.3)  890(46.9)  904(47.6) 105(5.5)
IVE-ET*% %% 1260 0 210(16.7) 435(34.5) 375(29.8) 135(10.7) 105(8.3)  S555(44.1)  585(46.4) 120(9.5)
X 140.246 18.507
P <0.001 <0.001
a5 ZRE TR A/ [151(%)) W AR B 5345 / [15)(%) ]
wEUr s/l RE/ARRE B R E e 7 H
NZGE H RS2 219(11.5) 475(25.0) 952(50.1) 145(7.6) 108(5.7) 843(44.4) 1056(55.6)
IVE-ET32 % 195(15.5) 345(27.4) 510(40.5) 90(7.1) 120(9.5) 525(41.7) 735(58.3)
X 41.578 2.291
P <0.001 0.130
15 T sk A/ [151(9) ] W R 2 4341/ [151(%) ] A L 43 A / (461 (%) ]
JC H 7 il G H
NHGE EH IR Z 2 872(45.9) 1027(54.1) 1.896(99.8) 3(0.2) 1115(58.7) 784(41.3)
IVE-ET3%%¢ 690(54.8) 570(45.2) 1260(100.0) 0 780(61.9) 480(38.1)
X 23.695 — 3211
P <0.001 0.280(Fisherf il %) 0.073
*BMI: 18.5~23.9 kg/m’; TBMI=24 kg/m’n}<18.5 kg/m’
3 MABZEAZF6AN AMNITAEFES T (1=3 159)
Table 3 Behavioral characteristics 6 months before pregancy in the 2 groups (n=3 159)
ZEHT6 M B WA ZEHT6N H BRI ZEHT6N H B L 64N 1 B AR
20531 I3 /151 (%)] o3/ [11(%)] I3/ [11(%)] LA/ [1(%)]
Jc H T il Jc H Jc H
NHGE FSRZ 2 1872(98.6)  27(1.4) 1861(98.0)  38(2.0)  1899(100.0) 0 1860(97.9)  39(2.1)
IVF-ET 2 1223(97.1)  37(2.9) 1217(96.6)  43(3.4) 1260(100.0) 0 1230(97.6)  30(2.4)
X 8.755 6.041 — 0.380
P 0.003 0.014 — 0.538

2.5 MAEZAZRHEHNREETLSH
BN RS . AR 2R B B AR
FRAPEA T R IR BRI YR |
NI s g s . AN RAEIRES Jm | S R eE
B PEIRRE L CEANMEN | ARYRIF A HE

UEURMEDRG L AR R S ATERAE L R
ks HE RS AEgI R L AR,
IVE-ETAZ 2228 A A3 . s N L= sog )™
RN RAEIRES AR ORI R K R
(#4).



1332

PR (SRR ), 2018,43(12)  http://www.csumed.org

F4 WABZEAZEREE T LD (=3 159)

Table 4 Obstetric characteristics in the 2 groups (1=3 159)

m —
. F 2T 515 /(%)) B 53 /T (9)) ;E;ﬁﬁ]
<14% =15% 1 2 3 =4 0 =1
ARZEFEAIRZZE 1899 1692(89.1) 207(10.9)  811(42.7) 505(26.6) 311(16.4) 2729(14.3)  911(48.0) 988(52.0)
IVF-ETA2 24 1260 1140(90.5) 120(9.5) 465(36.9) 360(28.6) 240(19.0)  195(15.5) 1080(85.7) 180(14.3)
X 1.547 11.173 462.992
p 0214 0.011 <0.001
g5 TR/ [61)(%)] TR AT WRAFE#5 5347 / [161] (%) ] AN BRI 1 43 A1/ L451)(9)]
g 27718 <25%  25~29%  30-~34% =354 T H
NRE H IR Z 2 839(44.2)  1060(55.8)  722(38.0) 866(45.6) 292(15.4)  19(1.0) 980(51.6) 919(48.4)
IVE-ET5Z2¢ 1020(81.0) 240(19.0)  510(40.5) 435(34.5) 300(23.8)  15(1.2) 525(41.7) 735(58.3)
X 422.901 52.744 29.998
p <0.001 <0.001 <0.001
AN T3 ekn] =8 H AR s SENRIES™ s
215 37/ [11(%)) 37 /[11(%)] eI L)) 531/ [4511(%) ]
Jc A P A 7 H Jc A
ARAGEAIRZH 1267(66.7)  632(33.3)  1735(91.4)  164(8.6) 1894(99.7)  5(03)  1876(98.8) 23(1.2)
IVF-ET32 24 750(59.5) 510(40.5) 1155(91.7)  105(8.3) 1260(100.0) 0 1241(98.5) 19(1.5)
X 16.990 0.089 — 0.509
P <0.001 0.765 0.164(FisherfF HfER) 0.476
A=k A LET: SE R L B RE S
215 G341/ (%)) o3 /[151(%)] I3/ [11(%)] I3/ [191(%)]
Jc el Jc H Jc il Jc A
AHJEASRZZ 1899(100.0) 0 1883(99.2)  16(0.8) 1889(99.5)  10(0.5)  1841(969)  58(3.1)
IVE-ET32 4 1260(100.0) 0 1245(98.8)  15(1.2) 1260(100.0) 0 1245(98.8) 15(1.2)
X — 0.944 — 11.655
P — 0.331 0.008(Fisher ffi il %) 0.001
U YRIT KA L ~ . LT A s B2 SRR e 1l 52
5 515 /156 ORI vt oo S /19136
v el Jc H Jc Kl P H
AZEREASRZZE 1328(69.9)  571(30.1)  1776(93.5)  123(6.5) 1709(90.0) 190(10.0) 1793(94.4) 106(5.6)
IVF-ET32 2% 780(61.9) 480(38.1) 1050(83.3) 210(16.7) 1050(83.3) 210(16.7) 1095(86.9) 165(13.1)
X 21.981 83.395 30.392 54.519
P <0.001 <0.001 <0.001 <0.001
a5 I iR A 435/ [51(%) ] JiG 5 L3 0 43T /[ 151 (%) ) G R SR s 43T/ (161 (%) ]
Jc sl Jc el Jo H
ANPRE A IRZ 1845(97.2) 54(2.8) 1898(99.9) 1(0.1) 1873(98.6) 26(1.4)
IVF-ET3Z 7 1185(94.0) 75(6.0) 1260(100.0) 0 1260(100.0) 0
X 18.689 — 17.394
P <0.001 1.000(Fisherff #i5) <0.001
3 FEL P s oA /(151 (%) ] PR S sk A/ [51(9)] YT RIAZE I 50 4347 /[ 11(%)]
7 H Jo el Jo H
ANPRE A IRZ 1719(90.5) 180(9.5) 1872(98.6) 27(1.4) 1848(97.3) 51(2.7)
IVF-ET322¢ 1230(97.6) 30(2.4) 1235(98.0) 25(2.0) 1230(97.6) 30(2.4)
X 61.488 1.479 0.281
P <0.001 0.224 0.596
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Table 5 Characteristics of personal illness history before pregnancy in the 2 groups (n=3 159)

WEAE P A / (191 (%)

BV s A/ [ (96)] 1+ L 52 A / (491196 )]

¥ H T H T H
ANPREAIRZE 1899 1896(99.8) 3(0.2) 1879(98.9) 20(1.1) 1895(99.8) 4(0.2)
IVE-ET3%2% 1260 1260(100.0) 0 1245(98.8) 15(1.2) 1256(99.7) 4(0.3)
X — 0.130 —
P 0.280(Fisher {5 i HE R ) 0.718 0.721(Fisher K5 i HE %)
1 SS9 s A/ [15(9)]  WEPRI S A /[191(9%)]  SERETTE L A0 /[ (%)] M i3 i 5345 / [161] (%) ]
B " e ¥ & H ¥ H
RAGE AIRZH 1798(94.7)  101(5.3)  1892(99.6)  7(0.4) 1887(99.4)  12(0.6)  1888(99.4)  11(0.6)
IVF-ET3%2¢ 1140(90.5) 120(9.5)  1245(98.8)  15(1.2) 1245(98.8)  15(12)  1245(98.8)  15(1.2)
X 20.586 7.398 2.789 3.467
P <0.001 0.007 0.095 0.063

F6 FHEZAZERAINITARHESD 7 (n=3159)

Table 6 Dietary and behavioral characteristics during pregnancy in the 2 groups (n=3 159)

2P A IR R A1/ (1) (%) ]

2P SR S A1/ (151 (9%)]

SIS oA/ (51 (%) ]

A 2 B % G % 4
e (=)
ARZEGE HIRZ A 1899 1854(97.6) 45(2.4) 1889(99.5) 10(0.5) 520(27.4)  1379(72.6)
IVF-ETZ2%¢ 1260 1245(98.8) 15(1.2) 1245(98.8) 15(1.2) 300(23.8) 960(76.2)
X 5.653 4252 5.032
P 0.017 0.039 0.025
g5 2RIV 53 / [511(%) ] 2SR B AN o3 A1 / [£51) (%) ] 2RI AR A 53 A1/ [151(%))
JC A J il ® Cil
RNIEYE A IR 2 1891(99.6) 8(0.4) 1716(90.4) 183(9.6) 1498(78.9) 401(21.1)
IVF-ET2 2 1260(100.0) 0 1185(94.0) 75(6.0) 1095(86.9) 165(13.1)
X — 13.708 33.136
P 0.025 (Fisher k5 i fiE %) <0.001 <0.001

2.9 % [EZlogistic[E )35 47

He R R M T FE A 22 18] o3 A A AR S T2

X (P<0.05) £ R ZE 51 Alogistic[Bl LR, 472 [H

ZAMHT. RTRAAEIR , logisticll J1H R IVE-ET
I 1 IR 2 R | T A 1
B IOIBE T M i MUK (328) .
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F7 MATREIREBHIE ER(n=3159)

Table 7 Incidence of adverse outcomes in the 2 groups (n=3 159)

- i BHR /%
L S IR AR HRAR AR T

RZEGE A RS2 2 1899 17.2(15.6~19.0)* 1.2(0.8~1.8)* 11.4(10.0~12.9)* 1.1(0.7~1.7)*
IVE-ET3%%¢ 1260 34.5(32.0~37.2)* 1.2(0.7~2.0)* 25.0(22.7~27.5)* 2.4(1.7~3.4)*

X 123.916 0.007 100.562 7.753

p <0.001 0.935 <0.001 0.005
KiIH#ORs (95% CI) 2.54(2.15~2.99) 1.03(0.53~1.99) 2.60(2.15~3.14) 2.18(1.24~3.83)

- KA /%

FRlAE AT B LIV S 38 25 AT SERIETE

RNIYE A IR 2 1.3(0.9~1.9)* 5.2(4.3~6.3)* 2.9(22~3.8)*
IVF-ET2 2 2.5(1.8~3.6)* 10.9(9.3~12.7)* 5.2(4.1~6.5)*

X 6.396 35.099 10.610

p 0.011 <0.001 0.001
AJHHEORSs (95% CI) 1.95(1.15~3.31) 2.22(1.70~2.90) 1.82(1.26~2.63)

“JOR(95% CI)

RS FLHAPOsK & F LB % E Klogistic[@ V3 5347
Table 8 Multiple logistic regression analysis of the risk for

adverse pregnancy outcomes

45 JRifatn PEAEORs(95% CI)*
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