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Abstract: [ Objective] To investigate the tendency, characteristic and risk factors of twin pregnancy complicated with
preeclampsia. [ Methods] A retrospective analysis was performed on the incidence trend of preeclampsia in 1542 twin preg-
nant women who were hospitalized for delivery in the First Affiliated Hospital of Sun Yat-sen University from January 2011
to December 2019. Finally, 1384 twin pregnant women were included in the analysis of subsequent morbidity characteristics
and risk factors, who were divided into Monochorionic (MC) group and Dichorionic (DC) group according to chorionicity.

There were 403 MC cases, including 55 cases in Preeclampsia (PE) group and 348 cases in non—PE group and 981 DC
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cases, including 105 cases in PE group and 876 cases in non—PE group. The basic characteristics and delivery outcomes of
different chorionic pregnant women in PE group and non—PE group were compared respectively. Univariate analysis and
multivariate Logistic regression analysis were used to analyze the risk factors of preeclampsia in different chorionic twin
pregnancies. [ Results] The total incidence of PE in twin pregnancies was 10.4%), the incidence of PE in twin pregnancies
from 2011 to 2019 varied between 7.8% and 11.8%. Regardless of MC and DC twin pregnancies, the incidence of anemia
(MC: 58.2% vs 39.7%, P=0.010; DC: 59% vs 38%, P=0.000) , hypoproteinemia (MC: 7.3% vs 1.7%, P=0.035; DC:
10.5% vs 0.7%, P=0.000), premature delivery (MC: 94.5% vs 70.1%, P=0.000; DC: 89.5% vs 54.8%, P=0.000), post-
partum hemorrhage (MC: 21.8% vs 10.6%, P=0.018; DC: 20.9% vs 13.4%, P=0.035) , neonatal transfer to intensive
care unit (MC: 49.1% vs 28.6%, P=0.000; DC: 26.7% vs 15.6%, P=0.000) in pregnant women in PE group was higher
than that in non—PE group, the difference between the two groups were statistically significant. the birth weight of both
small fetuses and large fetuses in PE group of DC twins was lower than that in the non—PE group, the difference between
these two groups were also statistically significant(P=0.000; P=0.017). Excessive weight gain during pregnancy and assist-
ed reproductive technology for conception were independent risk factors for MC twin PE. Pre—pregnancy BMI>24 kg/m’,
excessive weight gain during pregnancy and excessive weight difference were independent risk factors for PE in DC twins.
[Conclusions] The incidence of PE in twin pregnancies fluctuates between 7.8% and 11.8% in each year. The outcomes of PE
in different chorionic twin pregnancy are slightly different. Excessive weight gain during pregnancy, assisted reproductive
technology for conception, Pre—pregnancy BMI>24 kg/m® and excessive weight difference of the twins during pregnancy

are risk factors for PE in twin pregnancies, suggesting weight management during pregnancy is particularly important.
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Table 1 Incidence of hypertensive disorder compli-
cating pregnancy in twin pregnancy from 2011 to
2019 [n(%)]

Severe PE and
PE severe PE

2011 141 18(12.8) 4(2.8) 7(5.0) 11(7.8)
2012 180 18(10.0) 9(5.0) 8(4.4) 17(9.4)
2013 184 24(13.0) 11(6.0) 7(3.8) 18(9.8)
2014 178 26(14.6) 12(6.7) 9(5.1) 21(11.8)
2015 195 27(13.8) 10(5.2) 10(5.1) 20(10.3)
2016 187 24(12.8) 7(3.8) 14(7.5) 21(11.1)
2017 151 21(13.9) 7(4.7) 10(6.6) 17(11.3)
2018 138 21(152) 8(5.8) 6(4.3) 14(10.1)
2019 188 30(16.0) 10(5.3) 11(5.9) 21(11.2)

Years N HDCP PE

HDCP: hypertensive disorder complicating pregnancy, PE:

preeclampsia
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Fig.1 Morbidity of hypertensive disorder complicating pregnancy in twin pregnancy from 2011 to 2019
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Table 2 Basic information of 1 384 twins [(x+s), M(P,,~P,)]

Basic information PE group non—PE group /1’17 P
MC (n=403) n=55 n=348

Agelyears" 30.15.0 30.8+4.0 1.062 0.289
Gravidity/times® 1.0 (1.0 ~2.0) 2.0 (1.0~3.0) -2.105 0.035
Parity/times” 2.0 (2.0~3.0) 2.0 (2.0~3.0) -1.048 0.295
Pre—pregnancy BMI/(kg/m*)? 20.6 (19.2 ~22.3) 20.2 (18.6 ~22.2) -1.280 0.201
SP/mmHg” 138 (127 ~ 146) 118 (110 ~ 126) -8.925 0.000
DP/mmHg” 86 (79 ~93) 72 (66 ~78) -8.189 0.000
MAP/mmHg” 102 (96 ~ 109) 87 (81 ~93) -9.093 0.000
Delivery gestations /weeks”’ 33.6+2.4 33.8+2.6 0.694 0.490
DC (n=981) n=105 n=876

Agelyears" 31.7+4.4 31.8+£3.7 -0.340 0.734
Gravidity/times® 1.0 (1.0 ~2.0) 2.0 (1.0~2.0) -1.060 0.289
Parity/times” 2.0 (2.0~2.0) 2.0 (2.0~2.0) -0.942 0.346
Pre—pregnancy BMI/(kg/m?)? 21.2 (19.5~23.8) 20.1 (19.1 ~22.6) -2.095 0.036
SP/mmHg” 135 (128 ~ 142) 119 (110 ~ 125) -12.494 0.000
DP/mmHg” 85 (77~91) 73 (68 ~78) -10.732 0.000
MAP/mmHg” 102 (95~ 107) 88 (83 ~93) -12.243 0.000
Delivery gestations /weeks®’ 35.0+2.3 35.9+2.0 4.064 0.001

V't test, test statistics is £; > Wilcoxon rank sum test, test statistics is Z; > ¢/ test, test statistics is ¢’ BMI: body mass index;

SP: systolic pressure; DP:diastolic pressure; MAP:mean arterial pressure [ MAP=(SP+2DP)/3].
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Table 3 Complications and delivery outcomes in 1 384 twins [n (%), M(Py~P,)]

Complications and delivery outcomes PE group non—PE group X /7 P
MC(n=403) n=55,newborn=110 n=348,newborn=696

GDM" 11 (20.0) 72 (20.7) 0.014 0.906
Placenta previa® 0(0.0) 2(0.6) 0.573
Icp” 1(1.8) 7(2.0) 0.009 0.924
HELLP syndrome? 2(3.6) 1(0.3) 0.050
Anemia" 32 (58.2) 138 (39.7) 6.684 0.010
Hypoproteinemia® 4(17.3) 6(1.7) 3.967 0.035
TTTS" 6 (10.9) 51 (14.7) 0.549 0.459
TAPS? 2(3.6) 9(2.6) 0.657
sFGRY 22 (38.6) 102 (29.3) 1.763 0.184
Preterm delivery” 52 (94.5) 244 (70.1) 14.536 0.000
Vaginal delivery” 3(5.5) 22 (6.3) 0.061 0.804
Cesarean delivery”’ 52 (94.5) 326 (93.7) 0.061 0.804
Placental abruption® 5(9.1) 3(0.9) 12.570 0.000
Postpartum hemorrhage" 12 (21.8) 37 (10.6) 5.564 0.018
DICY 1(1.8) 0 (0.0) 0.136
Neonatal asphyxia" 20 (18.2) 101 (14.5) 1.003 0.317
Neonate transfer to NICU" 54 (49.1) 199 (28.6) 18.533 0.000
Birth weight of small fetus/kg" 1.6 (1.1 ~2.1) 1.9 (1.4~2.3) -2.839 0.005
Birth weight of large fetus/kg" 2.1 (1.8~2.3) 2.2 (1.8~2.5) -1.469 0.142
DC (n=981) n=105,newborn=210 n=876,newborn=1 752

GbMm" 22 (21.0) 220 (25.1) 0.874 0.350
Placenta previa® 1(1.0) 22 (2.5) 0.500
IcpY 2(1.9) 13 (1.5) 0.110 0.670
HELLP syndrome” 1(1.0) 0 (0.0) 0.107
Anemia" 62 (59.0) 333 (38.0) 17.247 0.000
Hypoproteinemia® 11 (10.5) 6 (0.7) 47.192 0.000
Discordant fetal growth" 17 (16.2) 43 (4.9) 20.783 0.000
Preterm delivery” 94 (89.5) 480 (54.8) 46.585 0.000
Vaginal delivery 2(1.9) 20 (2.3) 0.061 0.805
Cesarean delivery” 103 (98.1) 856 (97.7) 0.061 0.805
Placental abruption” 4(3.8) 15 (1.7) 1.207 0.141
Postpartum hemorrhage" 22 (20.9) 117 (13.4) 4.449 0.035
DpICc” 1(1.0) 2(0.2) 0.288
Neonatal asphyxia 13 (6.2) 66 (3.8) 2.850 0.091
Neonate transfer to NICU" 56 (26.7) 273 (15.6) 16.508 0.000
Birth weight of small fetus/kg* 2(1.6~2.4) 2.3(2.1~25) -4.370 0.000
Birth weight of large fetus/kg" 2.4(2.1~27) 2.5(23~2.7) -2.388 0.017

VX’ test, test statistics is x°; 2Fisher’s Exact test; ¥ Yates’ adjusted x” test, test statistics is x°; ¥ Wilcoxon rank sum test, test statistics

is Z; GDM: gestational diabetes mellitus; ICP: intrahepatic cholestasis during pregnancy; TTTS: twin—twin transfusion syndrome; TAPS:

twin anemia—polycythemia sequence; sFGR: selective fetal growth restriction; NICU: neonatal intensive care unit.
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Table 4 Single factor analysis results of twin PE [(x£5),n (%), M(P,,~P,)]

[tems PE group non-PE group X/t/7 P
MC(n=403) n=55 n=348

Age>35year old" 11 (20.0) 59 (17.0) 0.307 0.580
Primipara "’ 41 (74.5) 233 (67.0) 1.258 0.262
Pre—pregnancy BMI>24 kg/m* " 8 (14.5) 39 (11.2) 0.514 0.473
Pre—pregnancy BMI> 28 kg/m*” 2(3.6) 6 (1.7) 0.180 0.671
Family history of hypertension " 7 (12.7) 39 (11.2) 0.109 0.742
Assisted reproductive technology" 20 (36.4) 47 (13.5) 17.902 0.000
Gestational weight gain/kg” 17.8+4.9 14.7+4.8 -4.477 0.000
Weight difference of the twins /kg* 0.20 (0.09 ~0.51) 0.38 (0.21 ~0.63) -1.827 0.068
DC (n=981) n=105 n=876

Age> 35year old" 30 (28.6) 205 (23.4) 1.376 0.241
Primipara "’ 89 (84.8) 708 (80.8) 0.966 0.328
Pre—pregnancy BMI> 24 kg/m* " 24 (22.9) 117 (13.4) 6.877 0.009
Pre—pregnancy BMI> 28 kg/m*” 5(4.8) 13 (1.5) 3.921 0.048
Family history of hypertension " 16 (15.2) 100 (11.4) 1.314 0.252
Assisted reproductive technology" 75 (71.4) 591 (67.5) 0.675 0.411
Gestational weight gain/kg”’ 17.8+6.4 14.9+4.9 =-5.479 0.000
Weight difference of the twins/kg" 0.16 (0.08 ~ 0.30) 0.29 (0.17 ~ 0.59) -5.298 0.000

VY test, test statistics is x’; Y ates’ adjusted yx” test, test statistics is x’; ¥ ¢ test, test statistics is £; YWilcoxon rank sum test,

test statistics is Z.
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Table 5 Logistic regression analysis of risk factors for MC concurrent PE

OR 95%Cl
Variables B Wald y* P OR
lower upper
Gestational weight gain/kg 0.137 17.709 0.000 1.147 1.076 1.223
Assisted reproductive technology 0.145 11.720 0.001 1.157 1.064 1.257
&6 DCFH% PEEREZRE logistic [[]J3 57
Table 6 Logistic regression analysis of risk factors for DC concurrent PE
OR 95%CI
Variables B Wald y° P OR
lower upper
Pre—pregnancy BMI1>24 kg/m’ 0.835 7.557 0.006 2.305 1.271 4.180
Gestational weight gain/kg 0.096 18.772 0.000 1.101 1.054 1.150
Weight difference of the twins /kg 0.854 11.108 0.000 2.348 1.421 3.879

8 2% , TN AR XU G ik % A= PE BYSE B A 3R
I S AR IR BRI 1 FUR)5 15 it o 22

3.3 ZEERE.FHEEX WA ENR PE L KH
=210

MR 4 v AT G A 7, BMI>24 kg/m* B, BMI=>

28 kg/m® 439 OB E LR . Lucovuik 5
Y4 3 885 11 XU A B 2 A R A 75 191 6 BRI 5T, 45
R Z2 R (BMI A 25 ~ 29.9 kg/m?) Fl AR Jik
(BMI>30 kg/m*) 5 PE i & A= 47 G 52014 4F, H 4k
HXURR IR IR PE 5 22 ) BMIZZ L JC 56 . 1fif Gavard
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