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[ Abstract] Objective To explore the application value of circulating microRNAs prediction model in the early diag-
nosis of preeclampsia. Methods 246 pregnant women (gestational age = 20 weeks) who underwent prenatal examination in
the Obstetrics Department of the Second Affiliated Hospital of Hainan Medical College from January 2019 to June 2021 and
had pre-eclampsia risk factors were selected as the study subjects. They were divided into eclampsia group and non-ec-
lampsia group according to whether they were diagnosed with pre-eclampsia during pregnancy. The content of circulating
microRNAs, soluble vascular endothelial growth factor receptor 1 (sFlt-1), placental growth factor (PIGF) and uterine artery
pulsation index (UTPI) in pregnant women of the two groups were detected, and the clinical data of the two groups were

compared. Logistic regression analysis was used to analyze the relevant factors affecting the occurrence of preeclampsia,
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and nomograms were used to build a prediction model based on the content of circulating microRNAs and verify the feasi-
bility. The predictive efficacy of the receiver operating characteristic curve (ROC) analysis prediction model and sFlt-1/PIGF
for preeclampsia. Results Pre-eclampsia occurred in 71 of 246 pregnant women. The family history of eclampsia, hyperten-
sion, kidney disease, proportion of 24-hour urine protein = 0.3 g and mean arterial pressure (MAP) in the eclampsia group
were higher than those in the non-eclampsia group, and PLT and Alb were lower than those in the non-eclampsia group
[x' (U)/P=10894/ <0.001,13.518/ <0.001,8.573/0.003 28 612/ <0.001,3.510/ < 0.001 4371/ <0.001,7.039/ <0.001 ] .The levels of
miR-16, miR-21, miR-31 and miR-495 in patients with eclampsia were lower than those in non-eclampsia group, while the lev-
els of miR-136 and miR-494 were higher than those in non-eclampsia group (U/P =3.999/<0.001, 7.614/ <0.001, 10.239/ <
0.001, 2.709/0.007, 2.492/0.013, 3.719/ < 0.001). UTPIL, sFlt-1, sFlt-1/PIGF levels in patients with eclampsia were significantly
higher than those in non-eclampsia patients, while PIGF levels were significantly lower than those in non-eclampsia patients
(U/P=5.114/ <0001, 2.359/0.025, 5.805/ <0.001, 2.104/0.039). Logistic regression analysis showed that high PLT, high Alb,
high miR-21 and high miR-31 were independent protective factors affecting the occurrence of preeclampsia [ OR (95% CI) =
0964 (0938 —0.991), 0.782 (0.673 —0.908), 0.384 (0.215 - 0.685), 0.199 (0.097 —0.409)], while 24h urine protein = 0.3 g, high
UTPI, high sFlt-1/PIGF were independent risk factors affecting the occurrence of preeclampsia [ OR (95% CI) = 14.821
(3.794 - 24.593) 35.601(1.291 —981.401),2.391(1.431 —3.998) ]. The C-index of pre-eclampsia predicted by the nomogram
model based on the above influencing factors was 0.947 (95% CI 0902 —-0.979), with good consistency and differentiation.
ROC curve analysis showed that the predictive efficacy of nomogram model was higher than that of sFlt-1/PIGF (Z =6.504,
P<0001), and the sensitivity and specificity were higher than that of sFlt-1/PIGF ( x°/P = 20.218/ < 0.001,14.464/ < 0.001 ) .
Conclusion The nomogram model based on miR-21 and miR-31 has a good predictive value for preeclampsia.
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Tab.1 Comparison of clinical data between eclampsia group and non eclampsia group

moH JEFIRA (n =175) T (n=T1) Ui 8 P1E
(%) 30(27,33) 29(25,33) 1.201 0.231
BMI(kg/m?) * 28.12(26.11,30.01) 28.89(26.69,30.84) 1.632 0.103
ZHRE () * 26(23,31) 25(21,32) 0.674 0.851
W s [ 4 ( % ) ] 19(10.86) 6( 8.45) 0.321 0.571
s [ (% ) ] 5(2.86) 2( 2.82) 0.164 0.684
FRFEIEL (%) ] 4( 2.29) 9(12.68) 10. 894 0.001
MAP(mmHg) * 99.84(86.63,111.41) 110.07(93.51,128.94) 3.510 <0.001
R (% ) ] = MLE 6( 3.43) 12(16.90) 13.518 <0.001
B 2( 1.14) 6( 8.45) 8.573 0.003
W R 13( 7.43) 9(12.68) 1.708 0.191
PG ) (% ) ] LIS S| 73(41.71) 23(32.39) 1.843 0.174

ZeiE 102(58.29) 48(67.61)
PLT( x10°/L) * 186.81(166.99,209.37) 166.72(142.25,190.67) 4.371 <0.001
ALT(U/L) * 24.37( 7.94, 38.54) 26.02( 12.48, 48.29) 1.106 0.341
Alb(g/L) * 35.31( 32.19, 37.35) 29.87( 23.88, 33.61) 7.039 <0.001
SCr( umol/L) * 57.01( 36.98, 69.34) 60.93( 38.81, 82.14) 1.634 0.102
24 h JREF =0.3 g[ il(% ) ] 9(5.14) 21(29.58) 28.612 <0.001

" M(Q,,0;)

R2 SINRER PCR 51YFA
Tab.2 Real time quantitative PCR primer sequence

FHH eSS izl
miR-16 F  5:CGCGCTAGCAGCACGTAAAT-3"
R 5:GTGCAGGGTCCGAGGT-3’
miR-21 F  5“TGTCGGGTAGCTTATCAGACTGATG-3
R 5:CATCAGTCTGATAAGCTACCCGACA-3*
miR-31 F  5:TGTCCATGAGAGCTCAGCA-3’
R 5:TCGTACAGCATGTCGAATGCC-3
miR-136 F  5:ACACTCCAGCTGGGACTCCATTTGTTTTG-3*
R 5:CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGA
GTCCATCAT-3"
miR494 F 52 ACACTCCAGCTGGGTGAAACATACACGG-3”
R 5:CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGA
GGAGGTTTC3"
miR-495 F  5:ACACTCCAGCTGGGAAACAAACATGGTG-3’
52CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGA
GAAGAAGTG-3”
U6 F  5:CTCGCTTCGGCAGCAC-3

R 5:AACGCTTCACGAATTTGCGT-3"

1.3.3  F'5shlk#sh+5 %0 (uterine artery pulsatility in-
dex , UTPT) 46 0) « {3 FH il S 11 88 75 AU 01 58 T A R 2
FA A CTS-5000C 7 512 it = 4 745 12 A 2 T
A Z XU UTPL, FEEOSUI-SF- 25 {E 4 A UTPL,

1.4 Zeits ik SRHI SPSS 25. 0 #f: Ak #U8iE
ORI USSR R (% ) 2o, LA USSR A )
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RERY (A5 B SR 5 At HE S ROC i 4k bh s w455 754
5 sFlt-1/PIGF XJ i BT A9 Tt 2% g, — 3 22 55 L 4
KH Z ki, P<0.05 AZEFAZITFEE L,

2 g% R

2.1 2 HYE* microRNAs /KL TId B
miR-16 . miR-21 ;miR-31 ,miR495 /KK T-HE THR A,
miR-136 .miR494 /K5 F A PR 4l (P # <0.05),
W3,

2.2 2 44 UTPI K& sFlt-1 \PIGF /Kb Fhi
ZH A% UTPL K #hJE ML sFle-1  sFli-1/PIGF & 3% & F3E
T4, 1 PIGF W i 2K FHEFIR 4 (P 35 <0.05),
W34,

2.3 R TIHATIMZ N E Logistic FIIA4M T LT
SRETIA R &, DL B REE SR P <0.05 it 4R B
A AT 2 &K Logistic [BIJA43MHT, 455 i/, PLT & |
Alb 5 \miR-21 /& & miR-31 {5252 W 79 /T & A 1
ST, 24 h JREEFH =0.3 g UTPI & sFli-
1/PIGF =5 J2 5% M) -3 1T 0 & A i i ST A By R R (P <
0.05), L35,

2.4 FTUEFF microRNAs 7K Bif 1 o i A5 74U
FIR SRR ARYEZ N EK Logistic [IF 447455, i
FHYNZREE 9 01 2 25 R 50 S 7 7 i b ) 41 26 &
U ASE AR, 1) £ Pl ASE AR F 0 5 /T3 A9 C-index Sy
0.947(95% CI0.902 ~0.979) , X433 AT, WA 152
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Tab.3 Comparison of circulating microRNAs levels between eclampsia group and non eclampsia group

25 %L miR-16 miR-21 miR-31 miR-136 miR-494 miR-495
E|BE R 175 1.68(1.21,2.12) 3.82(2.13,5.09) 4.12(2.73,6.20) 1.41(0.93,1.93) 1.07(0.79,1.41) 9.23(7.85,10.93)
B E! 71 1.26(0.95,1.73)  1.71(1.15,2.34) 1.06(0.42,1.58) 1.67(1.19,2.24) 1.38(0.98,1.77) 8.23(6.39,10.34)
UMl 3.999 7.614 10.239 2.492 3.719 2.709
P1{i <0.001 <0.001 <0.001 0.013 <0.001 0.007

x4 TIHASIETIRL UTPT AN i sFlt-1 PIGF /K- LUEL [M(Q,,05)]
Tab.4 Comparison of UTPI, sFlt-1 and PIGF levels in peripheral blood between eclampsia group and non eclampsia group

Il ik UTPI sFlt-1 ( pg/L) PIGF(pg/L) sFlt-1/PIGF
JEFhm 175 0.69(0.62,0.79) 29.53(3.42,39.59) 3.98(1.58,6.23) 8.71(7.61, 9.72)
T 71 0.87(0.69,1.03) 35.74(5.24,47.83) 3.09(0.97,5.84) 10.71(8.91,11.84)

U1l 5.114 2.359 2.104 5.805

P1{H <0.001 0.025 0.039 <0.001

RS W TRATIAZ R Logistic [B1IH 7347
Tab.5 Multivariate Logistic regression analysis of factors affecting preeclampsia
S B1E SE {& Wald {5 P1E OR (& 95% CI

Wi 10.534 4.052 6.757 0.009 37572.589 —
PLT -0.037 0.014 6.901 0.009 0.964 0.938 ~ 0.991
Alb -0.246 0.076 10.451 0.001 0.782 0.673 ~ 0.908
24 h JREE1=0.3 g 2.696 1.102 5.981 0.014 14.821 3.794 ~ 24.593
UTPI & 3.572 1.692 4.457 0.035 35.601 1.291 ~981.401
sFlt-1/PIGF 15 0.872 0.262 11.056 0.001 2.391 1.431 ~ 3.998
miR-21 & -0.958 0.295 10.512 0.001 0.384 0.215 ~ 0.685
miR-31 & -1.612 0.366 19.354 <0.001 0.199 0.097 ~ 0.409
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Tab.6 Comparison of the predictive value of prediction model and

sFli-1/PIGF for preeclampsia

Youden

W H  Cu-off f AUC  95%CI  HURE FRHE o
=]

MR =0.163 0.991 0.984 ~0.999 0.843  0.994 0.837
sFlt-1/PIGF =10.205 0.736 0.660 ~0.812 0.568 0.848  0.416
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