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Analysis on influencing factors of maternal and infantile adverse

pregnancy outcomes in preeclampsia’

PENG Cui ,SHE Qin ,CHENG Zhi  HE Huiqin ,ZENG Mulan ,LI Xiaoqin \WEN Suiwen*
(Department of Obstetrics ,Sixth Affiliated Hospital of Guangzhou Medical University ,
Qingyuan ,Guangdong 511518,China)

[Abstract] Objective To explore the risk factors related to maternal and infantile adverse outcomes in
preeclampsia (PE). Methods The clinical data in 237 cases of PE and their newborns in this hospital from Ju-
ly 1,2018 to December 31,2020 were retrospectively analyzed. The patients with adverse outcomes occurrence
served as the group A and the patients with non-adverse outcomes occurrence served as the group B. The pa-
tients with neonatal adverse outcomes occurrence served as the group C and the patients with non- neonatal
adverse outcomes occurrence served as the group D. The age, pre-pregnant BMI, parity, blood pressure,onset
time,fetal growth retardation (FGR), twins, abnormal pregnancy and delivery history, gestational diabetes
mellitus (GDM) ,chronic hypertension,etc. were compared among the groups. The blood routine, coagulation
function and biochemical quantitative parameters such as 24 h urine protein quantitation, lactate dehydrogen-
ase (LDH) were compared. Then binary logistic regression analysis was performed to analyze and calculate
the area under the receiver operating characteristic (ROC) curve. Results The results of multi-factor binary
logistic regression analysis of the group A and B related data showed that D2 polymer (OR =1. 270, P =
0.049),LDH (OR=1.005,P=0.039) and 24 h urine protein quantitation (OR=1.160,P =0. 018) were the
risk factors for adverse outcomes occurrence in the patients with PE;the results of multi-factor binary logistic
regression analysis of the group C and D showed that 24 h urine protein quantitation (OR =1, 184, P =
0.008) ,FGR (OR=5.319,P<C0.001) and prenatal blood glucose (OR=1. 409,P =0. 010) were the risk factors
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for neonatal adverse outcomes. The area under ROC curve of multi-factor combined diagnosis was larger than

that of single diagnosis. Conclusion

Monitoring D2 polymer, LDH and 24 h urinary protein quantitation are

helpful to predict the occurrence of adverse outcomes in PE patients. Prenatal blood glucose,24 h urinary pro-

tein quantitation and fetal growth monitoring are helpful to predict the occurrence of adverse outcomes in

newborns.
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TR AT (preeclampsia, PE) J2& #F IR & Ifil /& (ges-
tational hypertension, GH) ¥4k & Ji& 3| j5 1] 5 8 i) 952
WME RS, KRR 200 ~ 8%, ™ H fi F b B«
&M PE BB KR B K IR IR WL 55 0 KR
SR TV I T A i/ AR 98 (hemoly -
sis, elevated
HELLP) £ 53 4E , 5EMIf B 22 22 10 50 12 45 )™ R R 45
JRy o 1 BT A R4 ROR BE UL A B SR & B, PE
55048 A B 200 LA ot /0 A ek B 3R B A A 9 3 T T
RE 5w A 5L SR E AT X B mE 2 R 0 R A LR
B 45 Jmy & HE A AR DG TR 3R IR 5 v 3 40 WL ot A7 A 4
R A BIE 50K PE A2 7 80 KO A2 LA B 45 R A O 45
Ja s I3 Al R b 5 R A R O B ST A G R AR L DA
WIS PE B# 1297 S S H KR
1 #ERERE
1.1 —&5TH

Ug4E 201847 H 1 HZE 20204F 12 H 31 HEEA
BedEBe o1 1Y 237 19 PE &8 % b Hoogn A= JL % Il IR %%
k. PE BEGASRHE: (D PE (12 Wi b5 S % (fA 7=
BHEVF LR s ()4 18 ~ 45 %5 (DI R BERL 58
e, HEBRARE (1) SE PR A I ™ 1A% BT B AR
W 3 (2) JEWR I F B S8 B GE I 5 (3G B .
ZMRAERGAC I Z R SH A,

1.2 7k
1.2.1 #F#HsE£44

— MR ECE TR R AR I R R B (BMD L
UGS & e I ) 55 . 3 8 BERE, A2 A5 i LA
K ZBR (fetal growth retardation, FGR) . /N R Z2/= 5 |
BUHG & FE 1 IR W10 FR % (gestational diabetes melli-
tus, GDMD KM s ik . L7  HELLP 284 i
Jify 28 300 B Ty R L R RS AR L I R 2UAE L O
DIREA 4 7 e i, DA K ey | s FRO 454 2R B AR A
R4, KAEBHARN RIEIRES R A H(n=65) , K&
HEARRG RN BHR=172), LEAE N . HiA
JUZE R OB A LA B i ] it 20 d AR PR b 2 L it
PRI IR BE R /N 285 W % e A SRR O il 4 T
BN LSRRG B A LBE T R A LA R4S
S KAEF A ARG R CH=6T) , R EKERR

liver enzymes and low platelets,

preeclampsia; influence factor; adverse outcomes; logistic regression; receiver operating

EJR A D4 (n=170),
1.2.2 %48 % A 34T

G0 1AL B L EE T BE .24 h JREE (L FLER I A
(lactate dehydrogenase, LDH) %4 fb38 45 o
1.3 %itsam

Foys ok SPSS23. 0 GE it AT b L i
TR CEOPR I 2L R ) W R IE A A A s 22 55 R DA
xts R A E e BCR ¢ K I 5 00 A A KR
DA BRI BE (M (P, Po) s dLE e B R U
K 56 (B HALAE S B 5 . THEUR R LR LR, 4l 18]
FLBCR T X R # FEAS /NI, I 3% ] Fisher H
RS . KUK R A fd 5T logistic MIH AT &
Zi #H L AE ¥ fiE (receiver operating characteristic,
ROO) 43 #r. L P<<0.05 WZERAGITHE XL,
2 2 R
2.1 B4AFAR X AR

A B 2277 10 A g IR L I3 H AR H (ALB) LR
B2 (UA) .24 h JRE . D2 BRI /MRTHEC(PLT) |
LDH R G r b, Z R WA RIT¥E X
(P<C0.05);C.D 418 A= JLA B i 46 Fie (SBP) | A B &F
K (DBP) | & i i /) ALB. 24 h JR & 1. 1L 40 &
(Hb) \PLT.LDH F1;™ {i i b5 55 48 45 LL 5, 2 R0 H
GiilsE L (P<<0.05), W& 1. A B A% ™0 AR
DBP=110 mm Hg. & FGR. & & i E] (<30 Ji) .
ALB<<30 g/L.24 h JREHH (=2 g/L),PLT <
100X 107 /L UA>>357 pmol/L Fl& 75 XU U % 45 1t
BLOESWAS ¥ E L (P<<0.05);C.D H# 4 )L
ABE SBP=160 mm Hg, ABE DBP=110 mm Hg. /2
7 FGR. &I EHE (<30 J&)  ALB<C30 g/L..24 h J}
HH(=2 g/DEMXEIR LR, ZR A% 2R
X (P<<0.05), lLFE 2,
2.2 BFRARRERWYER LTSN

¥ A BANA G222 R IER TR E lo-
gistics [MIHA T, 25 R B KA E .24 h JREH D2
A LDH . JH R . UA>>357 pmol/L.PLT<C100 X
10° /L. ABE DBP=110 mm Hg,ALB<(30 g/L.FGR
FOBAG AR 524 7= 0 AR R 45 5 i & B M o6 (P <
0.05), L3k 3,
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2.3 FFaRR ek %A E logisties & )2 44 F 4E k. PLT << 100 X 10°/L, UA > 357 pmol/L X
ROC 1 £ % #7 ALB<30 g/L S48 45 5 28 7 A A R 45 )R 19 & £ T6 W

VLR A2 AR K25 7y R 45 5 B AR 6 L R it BAHDC(P=>0.05), L3 4. BIEEIAEL G A& ROC 14k
] . D2 B LDH TR . ABE DBP=110 mm Hg,  FHBI(AUC)H 0. 819, i —7AF & D2 BIK(AUC=
& FGRUZE® UG .24 h JRE . PLT<C100X 10"/ 0.699) .LDH(AUC=0. 720) f 24 h JREE 1 (AUC=
L.UA>357 pmol/L 9 A LR £ logistics [MIH4r 0. 71D BHA T R R IF A2 Wial g, /=0 A RER
Br 85 R /R D2 B4k . LDH Al 24 h JREFAZEZ™EH  REAKRE S S B EA R ROC &4, Wk 5.
RAERRE MM G W E, Fi I m.8Uh B 1A,

x1 BEBEETERMELE (L)

i H Al (n=165) B#(n=172) t/Z P CHl(n=67) D4 (n=170) t/Z P

G @D 32.2346.08 32.0646.17  —0.180  0.857 33.1646. 39 31.7045.99  —1.660  0.098
ABt SBP(mm Hg) 160.23420.80 157.16+17.82 —1.128 0.261  164.16420.56 155.57417.37 —3.248 0.001
ABE DBP(mm Hg) 103.23+14.35 100.01+12.11 —1.830 0.084  106.80=414. 40 98.5611.35 —4.649 <<0.001
787 BMI(kg/m®) 21.99+2.72 23.0243.49 1.137  0.234 22,2042, 89 22,9543. 46 1.562  0.120
R 99 i A D 28.8947.12 31.89+7.05 2.910  0.004 29.13+6. 69 31.83+7.24 2.633  0.009
ALB(g/L) 31.67+3.80 34.05+5.25 3.332  0.001 31.5945. 64 34.1144. 54 3.582 <C0.001
UA(pmol/L) 456.954:102.45 389.85499.14 —4.594 <<0.001  419.64113.87 404.01%100.21  1.036  0.301
24 h JREH () 3.97+3.83 1.80+2.29 —4.791 <0.001 3.77+3.51 1.87+2.53 —4.013 <<0.001
274 B R (g/ 1) 9.14+4.08 4.5742.71  —1.465 0.144 4.26240. 99 3.4342.53 0.701  0.484
D2 Bk (mg/L) 4.1343.50 2.1841.61  —5.840 <<0.001 3.0543.32 2.5942.00  —1.302  0.194
Hb(g/L) 122.49417.57 119.32£17.45 —1.244 0.215  124.41417.40 118.52417.31 —2.354  0.019
PLT(10°/L) 199.20483.79  241.77+66.48 4,083 <<0.001  210.92+76.59  237.65+71.71 2.534  0.012
LDH (p/L) 364.574224.80 235.83469.78 —6.525 <<0.001  326.61+184.83 250.68+119.46 —3.629 <<0.001
77 A% (mmol /1) 5.594+1.53 5.34+1.37 —1.189  0.236 5.9441.61 5.2241.29  —3.542 <<0.001
R (pmol /L) 7.724+6. 60 5.01+5.16  —3.354  0.001 6.58+6.53 5.49+5.38  —0.883  0.377

x2 BAESERBERD(X)]

i H A Yl (n=65) B4 n=172) x° P CH(n=67) DA (n=170) x? P

W (=35 %) 20(30. 77) 59(34. 30) 0.265  0.362 26(38. 80) 53(31.18) 1.259  0.166
ABE SBP=160 mm Hg 32(49.23) 74(43.02) 0.735  0.238 40(59. 70) 66(38. 82) 8.474  0.003
ABE DBP=110 mm Hg 20(30.77) 31(18.02) 4.538  0.027 24(35. 82) 27(15. 88) 11.313  0.001
AR L 19(29.23) 45(26.16) 0.225  0.374 19(28. 36) 45(26.47) 0.087  0.443
A3 GDM 18(27.69) 60(34. 88) 1.105  0.186 22(32.84) 56(32.94) 0.000  0.998
43 FGR 25(38. 46) 36(20.93) 7.585  0.006 39(58. 21) 22(12. 94) 51.524 <<0.001
K B ] (<<30 JED 31(47.69) 43(25.00) 11.312  0.001 32(41.76) 42(24.70) 11.896  0.001
By 26(40. 00) 68(39.53) 0.004  0.531 22(32. 84) 72(42. 35) 1.819  0.114
ALB<30 g/L 19(29.23) 16(9. 30) 14. 884 <C0.001 21(31. 34) 14(8. 24) 20. 388 <C0. 001
24 hJREH (=2 g/L) 36(55. 38) 58(33.72) 9.251  0.002 39(58. 20) 55(32. 35) 13.426 <<0.001
PLT<C100X10°/L 7(10.77) 5(2.91) 6.066  0.014 5(7.46) 7(4.12) 1.119  0.290
UA>357 pmol/L 54(83.08) 101(58.72) 12.367 <<0.001 44(65.67) 111(65.29) 0.003  0.956
UG 3T Ui 12(18. 46) 14(8.14) 5.146  0.024 4(5.97) 22(12. 94> 2.391  0.090
B IF 18 M il 7(10.77) 26(15.12) 0.744  0.262 8(11.94) 25(14. 71) 0.307  0.373

2.4 #FHAINRRLEHWERE logistics 12 5 #7 B C.OHNEAF I ERNEHREITHARE
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) —JC logistics [B1H 43 B , 45 5 2 7R & 5 i 1] L ALB,
24 h JR & E . Hb,PLT . LDH. /i i % . APt SBP=
160 mm Hg, ABi DBP=110 mm Hg.FGR. & ¥4 i
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) (<30 Ji)  ALB<C 30 g/L fi1 24 h JREH (=2 g/
DERRHEE, 5HAILARS RBHAMELHE P
0.05), L3 6,

3 BEARREREREEK T logistics HFS#7
T H HEEEN~ i 22 Wals P OR 95%CI
AR 0. 004 0.024 0.033 0. 850 1. 004 0.959~1.052
XU 4T Ui 0.938 0.424 4. 891 0.027 2.555 1.113~5. 869
FGR 0. 859 0.316 7.371 0. 007 2.361 1.270~4. 390
995 I I —0.055 0.019 7.862 0.005 0.947 0.911~0. 984
D2 &k 0. 335 0.073 21.363 <<0. 001 1.398 1.213~1.612
24 h JREH 0.234 0.052 20. 304 <0. 001 1.264 1.141~1.399
LDH 0.009 0.002 22. 347 <0. 001 1. 009 1.005~1.013
IR 2 0.076 0.025 8. 835 0.003 1.079 1.026~1. 134
ARt DBP=110 mm Hg 0. 704 0.334 4. 440 0.035 2.022 1.050~3. 890
ALB<30 g/L 1. 620 0.397 16. 649 <0. 001 5. 052 2.320~10. 999
PLT<C100X10"/L 1.394 0. 605 5.308 0.021 4.031 1.231~13.196
UA>>357 pmol/L 1.239 0. 365 11. 500 0. 001 3.451 1.687~7.061
x4 BEPRARER L EZE logistics Bl T4 #f

T H HEEEN7e bR 2 Wals P OR 95%CI

AE 0.022 0.031 0.479 0. 489 1.022 0.961~1.087
K7 B[] —0.052 0.030 3.000 0.083 0. 949 0.894~1.007
D2 Bk 0. 239 0.121 3. 883 0. 049 1. 270 1.001~1.610
LDH 0. 005 0.003 4.278 0. 039 1. 005 1.000~1. 010
JE R 0.039 0.033 1.359 0. 244 1. 040 0.974~1.110
FGR 0. 268 0.452 0.351 0. 554 1.307 0.539~3.172
iR 4T U 0.069 0.584 0.014 0.906 1.072 0.341~3.365
24 h JREH 0.149 0.063 5. 637 0.018 1.160 1.026~1.312
PLT<C100X10"/L —0.787 1. 104 0.508 0.476 0.455 0.052~3. 960
UA>>357 pmol/L 0. 808 0. 465 3.019 0. 082 2. 244 0.902~5. 584
ABE DBP=110 mm Hg —0.042 0. 480 0.008 0.931 0.959 0.374~2.459
ALB< 30 g/L 0.674 0.532 1. 608 0. 205 1.963 0.692~5. 565

x5 FEARRERBEIMRAERSSEEA
A ROC Bk 57
S AUC P 95%CI
D2 Bk 0. 699 <<0. 001 0.621~0.776
LDH 0.720  <<0.001 0. 638~0. 801
24 h JREA 0.719  <<0.001 0.647~0. 791
8] A5 B g f 0.819 <0. 001 0. 750~0. 887

2.5 #HAIILRBRL BN % HE K logistics B )2 5 #7 f=
ROC % #7
PLRAF LA R 45 RAE M4 s B 4E . 24 h

PRAE A LDH 71 L8 2 7 & £ FGR.ABE SBP=
160 mm Hg, A DBP=110 mm Hg,ALB<C 30 g/
L. &) (<30 &) \Hb M PLT S A L& lo-
gistics [BIH 43 M7, 45 5 75 72 B LB \FGR 1 24 h R
EARBE LN RS R M e B & (P<<0.05), 4F
# . LDH. A B¢ SBP=160 mm Hg. A ki DBP=>110
mm Hg ALB<C 30 g/L. &%} E (<30 &) . Hb K&
PLT %0 Jg B @ AH & (P >>0.05), W3 7, ROC 43#F
[l 45 R BOfK AUC 24 0. 824, L 88— 2% & FGR
(AUC=0.712).24 h JRE&E H (AUC=0. 668) Fl = {if
M4 (AUC=0. 654) HA B Ry B U112 Wi sk fe . W%
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8. 1B,
x6 FEILERBREZE logistics BIFH
I H [EPEES bR 2% Wals P OR 95%CI
AR 0.039 0. 024 2.716 0. 099 1. 040 0.993~1. 089
FGR 2.238 0.337 77.084 <0.001 9.370 4.841~18.138
K B[] —0.049 0.019 6.531 0.010 0.952 0.916~0. 989
ALB —0.176 0.042 17.547 <0. 001 0. 838 0.772~0.910
24 h JREH 0.203 0.050 16. 400 <0.001 1.225 1.111~1.352
Hb 0.020 0. 009 5.335 0.021 1. 020 1.003~1.038
PLT —0.005 0.002 6.134 0.013 0. 995 0.991~0. 999
LDH 0.004 0.001 8. 950 0.003 1. 004 1.001~1. 006
7 T IR 0. 343 0.104 10. 870 0.001 1. 409 1.149~1. 727
ABt SBP=160 mm Hg 0. 848 0.295 8. 280 0. 004 2.334 1.310~4.159
ABE DBP=110 mm Hg 1. 084 0.330 10. 782 0.001 2.956 1.548~5. 645
S B ] (<X 30 JD) 1. 025 0.302 11. 484 0.001 2.786 1.540~5. 040
ALB< 30 g/L 1.723 0. 401 18.452 <0. 001 5.603 2.552~12.299
24 hJREH (=2 g/L) 1. 069 0.297 12.951 <0. 001 2.912 1.627~5.213
xr7 HEILE BRI L EZE logistics B4
e HEEES T i 22 Wals P OR 95%CI
AR 0.026 0.033 0. 630 0.428 1. 026 0.962~1.095
24 h JREH 0.169 0.064 6.982 0.008 1.184 1.044~1. 341
LDH —0.001 0.001 0.817 0. 366 0. 999 0.996~1.002
7 I I 0. 343 0.132 6.706 0.010 1.409 1.087~1. 826
FGR 1.671 0.426 15.415 <0. 001 5.319 2.309~12. 251
ABE SBP=160 mm Hg 0. 604 0.432 1.954 0. 162 1.829 0.784~4, 264
ABE DBP=110 mm Hg 0. 450 0.516 0.761 0.383 1. 568 0.571~4. 307
ALB<(30 g/L 1.033 0.533 3. 757 0.053 2. 810 0.988~7.988
KA B[] (<<30 JHD 0. 466 0.422 1.218 0.270 1.594 0.697~3. 647
Hb 0.012 0.011 1. 095 0. 295 1.012 0.990~1. 034
PLT —0.003 0.003 1.467 0.226 0. 997 0.991~1.002
//
=
)z
-
i
i
0.2 0.4 0.6 0.8 .0
1-H5RE

A2 B L

FRERHEXEERN ROC #i L
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* 8 HEILERBENAZSE AR ROC & 217

S AUC P 95%CI
FGR 0.712  <C0.001 0. 630~0.795
24 h JREH 0.668  <<0.001 0.583~0. 754
77 1A 0. 654 <0. 001 0.575~0.733
EYELTSIFERTN 0. 824 <0. 001 0.758~0. 891
3 3+ i

3.1 PEEFBARAHAILRRERES 24 h &S
0% A

GH JZ U YR BT B4R A 1) — Bl s » 18 5 B BME R
124 R 1k AR 0 A HLRIAT S BB . [ N A3 2 ot
FEUESE , PE 5H A6 A RIEIRES R & B A R 2T
P MR AR LR AE R BT EE RNz — |
A 2048 0] T GH RS F0000 K W I, A 33 8 24 58
ok W 3 B B TR & RS A A O R B GE AR T
PE HH I E 6 19 48 A5 o LA AR g 3 2 B= B 35 4E 4 R Jmy FR
AR, ASFSE LA 43 B & B, 24 h PREE (IS 0 5 5F
R ECH A LA R85 R B A C M. BRAE IR IR L&
PLPR 8 1R RN E 1 1) 2 4R R IEAL PE B B 1)
RE 0 B I W 15 R B AR b 2 — L SR L 5 22 = 1
AT A L 45 Ty 19 56 R AP SR A7 e i [ E R
SEIRR ST N BRI, FR A 24 h R P AW ) PE BB
FAlSEPE R A WL M AE 24 h JRE A ImIRAY PE B
ZHAEEE 50 AR TN R EEEESS R . BEE
WEFEINR 24 h PREE I B9 3GI0 595 1% B9 m & S B LA
R 25 Jmy A0 56, 1 B A 5 R, Bl DL R IEA
PE /5 /K S 777 — & 0w pES SR AR Al 5 A
f S8 BR 3R LR L2 VEAS PE 96 1% 07 10 45 R A 3
AL R IR BN 24 h PRI FFEZ 7= 10 BOp A LAS
R 25 Jmy 43 A v 8 Sy e A R 3R L 3 AR AR ) S 3
MrEfeE R B ROC i o & B 2 B & D7l 7 D
BB R TALE R — IR, HIL. v IAK 24 h JRE&E
FI7E Z 48 bR A T PE MG R85 R E A A 3 /Y
e,
3.2 PEREZEATRTRLAL D2 B4k . LDH #§ £ &

AR 4R B, D2 Bk LDH ¥ 5 PE 427711
RARNREE /L AEH K, PE BE LA N ]38 1 45 Fh
o B DR 2 7 s B4 P I S BE R 2 ALY L D2 R IA R
EF 2 55 (1 R AR 21 VS AR T B A AR L 4OR 7 W,
FIRT; 5 B s ML AR b T BE i A EF 0 R EE T R
B ARG R B, L D2 BAKKE & PE 22
EEREEARLG R/ GRFE, £ PE B#&H ABE
P BRI D2 AK€ 58, A Bl TP 30T Al 9 1 JF
HIT A #RIE R Y5 . AH BR T [ it 4 43 Ar v A A 95 k)
NG AR FRACRETF 4T T D2 F AR AE A & 1 AH ¢
() A6 0 45 Bk A7 20 A, T An o TR — S SR ST
0K A 5L T ] A IR A

¢ AEF 20226 AFH 51 A% 11N

LDH 240 i Py 5 28 Y 48 b o i g 5 I 355 7K SF
A S 2 AU A AR L i LDH KOF 5 PE
S P R AN M A 8 40 RN R e T R R B % DA
el ARTFSE & WL LDH K EFH i & PE 210k
BEAOR K5 R B fa B 1 &, 5 RO S5 B IiF g 2K
. % & LDH 5S4 4140 k8 A H W L &R 7E Rk
AN KGR & A o L R i SR o6, iR LB 4R S BE R
BRI A AL R AT 4 BB AE JE IR ST BT 2%
B BE U LDH A0 5 16 LW 47 L b it S K B+ 3 Ik i,
TS BB A NG L S & AR AT T00 L LA 30 ik 2L
FEEANRH LA,

3.3 PERZ#HAIILRRLEEL FGR, & T £ 45 49

A FE S5 B L 77 E B FGR ¥ 5 84 LA
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