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(2.115, 58.712) 15 GDM & A R UL RS, Jo iy & A A B # A& (P < 0.05) . ROC
24T o, KM AL, PANDER, PAPP-A. miR-21 B¢4FUlll GDM 23 A8 BL 4T
IR 45 ] 1 AUC K [0.950, 95%CI (0.907, 0.993) |, ¥ T8 FR I 9 AUC, 45
i S5IEWZE0ME, GDM A I miR-21, PANDER, PAPP-A /K F-THi, H miR-
21, PANDER. PAPP-A /K& GDM B % kA RIEIRES R fE i &, miR-21,
PANDER . PAPP-A S{A[/EAIEAG GDM B 4T iR4s (A AL W2 A48 b

[SCBEIR ) WEURIIMEIRG ; R RAEORES s WRIRATAE N F 5 SEURADGEE 1T A L
/N RNA-21

Relationship between the serum miR-21, PANDER, PAPP-A levels and
adverse pregnancy outcomes in gestational diabetes mellitus

JIANG Chunrong’, TANG Minxin®, LI Chen', ZHANG Pei®

1. Department of Laboratory, Youxian Maternal and Child Health Hospital, Mianyang 621000,

DOI: 10.12173/j.issn.1004-5511.202311130
E4TE: WIEREITETE (2020YFG0737 )
WEEE: BAEE, EEHRIF, Email: zhaijiangy@126.com

yxxz.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.1004-5511.202311130

898 EZFEN 2024 £ 8 A% 34 55 8 # New Medicine, Aug. 2024, Vol.34, No.8

Sichuan Province, China

2. Department of Laboratory, Chongqing Orthopedic Hospital of Traditional Chinese Medicine,
Chongqing 400012, China

3. Department of Obstetrics and Gynecology, Chengdu Second People's Hospital, Chengdu 610021, China
Corresponding author: JIANG Chunrong, Email: zhaijiangy@126.com

[ Abstract)] Objective To investigate the level of serum microRNA-21 (miR-21),
pancreatic derived factor (PANDER), pregnancy-associated plasma protein A (PAPP-A)
in gestational diabetes mellitus (GDM) and their predictive effect on adverse pregnancy
outcomes in GDM patients. Methods Patients admitted to the Youxian Maternal and Child
Health Hospital of Mianyang from January 2020 to September 2022 were selected as the GDM
group and another normal pregnant women who underwent prenatal examinations during
the same time were selected as the control group. Compare the clinical data and serum miR-
21, PANDER, and PAPP-A levels between two groups. Both groups were followed up until
the postpartum and pregnancy outcomes were counted. Multivariate Logistic regression
analysis was used to explore the factors influencing the occurrence of adverse pregnancy
outcomes in patients with GDM. The receiver operating characteristic (ROC) curve and area
under curve (AUC) were used to analyze the value of indicators in predicting the adverse
pregnancy outcomes. Results 308 subjects were included, with 154 in each group.The fasting
plasma glucose levels, PANDER, PAPP-A, and miR-21 in the GDM group were higher than
those in the control group (P<0.05). The hypoglycemia frequency and the levels of fasting
plasma glucose, PANDER, PAPP-A, miR-21 in the adverse pregnancy group were higher than
those in the good pregnancy group(P<0.05). Multivariate Logistic regression analysis shows
that, after adjusting confounding factors, hypoglycemia frequency [OR=4.526, 95%CI (2.014,
10.171)], PANDER[OR=1.011, 95%CI (1.001, 1.021)], PAPP-A[OR=1.215, 95%CI (1.069,
1.382)] and miR-21[OR=11.143, 95%CI (2.115, 58.712)] were significantly associated with the
risk of adverse pregnancy outcomes in GDM patients (all P<0.05). ROC curve analysis shows
that, the AUC of the combination of hypoglycemia frequency, PANDER, PAPP-A and miR-21
in predicting the adverse pregnancy outcomes were [0.950, 95%CI(0.907, 0.993)], higher than
that of each single indicator. Conclusion Compared with normal pregnant women, the serum
levels of miR-21, PANDER and PAPP-A were increased in GDM patients, and the levels of miR-
21, PANDER and PAPP-A were risk factors for adverse pregnancy outcomes. miR-21, PANDER
and PAPP-A may be used as biological indicators to evaluate the pregnancy outcome of GDM.

[Keywords] Gestational diabetes mellitus; Adverse pregnancy outcomes; Pancreatic

derived factor; Pregnancy-associated plasma protein A; MicroRNA-21
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Table 1. Comparison of basic information of patients in two groups (x + )

WiH GDM4] (1544 ) YRR (154451 ) th fH Pi
EWE (%) 26.92 +3.30 26.45+3.14 1.273 0.204
A2 () 25.70 £ 1.13 25.64 + 1.08 0.188 0.851
EAEE (kg/m®) 23.41£2.19 2337 £2.16 0.464 0.643
FER 0.125 0.724
e S| 95 (61.69) 98 (63.64)
271 59 (38.31) 56 (36.36)
ZE WM ( mmol/L ) 6.26 +0.83 4.67 +0.49 20.432 <0.001
PANDER ( ng/mL) 349.35 + 71.67 119.63 + 29.85 36.719 <0.001
PAPP-A (ng/mL) 26.50 £6.17 18.94 +3.52 13.217 <0.001
miR-21 1.36 + 0.40 0.89 +0.17 13.459 <0.001

e AR, AT AT,

B, Er A LRI 4 6. B LEE 2 6], AR
UL YR 25 NE A . IR IR V£ M2 i 7 PANDER |
PAPP-A ., miR-21 /KF-34 i 3 5 T R A 4R g4,
SRBEAGHEEL (P <0.001) , {HEEAER .
NG RERREL, IR ROR 22 R
Tt L, Wk 2,
2.3 GDMEEZEARREIRERBHEIEZ ST
Ll GDM 4ER%S )/ A AR (45mAR =1,
ER R =0) , MM RCS %% PANDER |
PAPP-A . miR-21 7K~V B85 (T 25 I Ik
JEZRWIKSE, VB GDM — N2 Wibnifi, KA
h A AS AN A TS ) 9NN Logistic [H1H 5047
(B, FERCIE TARIY | REFRE . A2
PR, ZS IR IMOBE AR AL AR S, s IR U B
[OR=4.526, 95%CI (2.014, 10.171) , P < 0.001],

PANDER[OR=1.011, 95%CI (1.001, 1.021) ,
P=0.029].PAPP-A[OR=1.215,95%CI( 1.069,1.382 ),
P=0.003]. miR-21[OR=11.143, 95%CI ( 2.115,
58.712) , P=0.004] 5 GDM & A K 4k 45 )5 (1)
AR BEAE, WA 3. AR IE R MR A2
il Nomogram K, WK 1,
2.4 FIEHRIGDMEBEERRITIRE BRI
M E

ROC i & 73 B 45 5 7, 1K il 4 v 5.
PANDER. PAPP-A. miR-21 il GDM £ % & R
U R 45 Ry (1) AUC 43 51 47 [0.784, 95%Cl (0.695,
0.874) 1. [0.776, 95%CI ( 0.688, 0.865) ], [0.788,
95%CI( 0.696,0.880 )].[0.726,95%CI( 0.626,0.826 )],
DUTTHR FRIBE A T GDM fE A R IRZS /Y AUC
10.950, 95%CI(0.907, 0.993 )], WAKK 2 fe 34,

R2 AEEIREFBCGDMEEZE —MARIELE (x+5)

Table 2. Comparison of basic information of GDM patients with different pregnancy outcomes(x + s)

Wi ANRAEIRA (3561) RAFUEIRA (119f1) el PfH
AEWE (%) 27.31 £3.90 26.79 £3.11 0.812 0.418
A2 (D) 2551 +1.12 2576 +1.13 1.118 0.265
EAEE (kg/m®) 23.73£2.23 23.32+£2.19 0.973 0.332
PR 0.311 0.577
CInRa S| 23 (65.71) 72 (60.50)
271 12 (34.29) 47 (39.50)
ZE WM ( mmol/L ) 6.93 +1.04 6.07 £0.65 4.659 <0.001
R (R 2.71£0.89 1.73 £0.77 6.416 <0.001
PANDER ( ng/mL) 406.37 +71.59 332.58 + 62.73 5.920 <0.001
PAPP-A (ng/mlL) 31.92 £ 6.58 2491 +5.06 5.815 <0.001
miR-21 1.62 +0.41 1.29 +0.37 4.534 <0.001

AR, AR R 5 R T
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&3 GDMEE L EA RIFIRE B 700 E R 54
Table 3. Multivariate logistic regression analysis the influencing factors of adverse pregnancy
outcomes in GDM patients

A Bl SEfH Wald & Fl H ORfH (95%CI) P{H
R () 1.510 0.413 13.354 1 4526 (2.014, 10.171) <0.001
PANDER ( ng/mL) 0.011 0.005 4758 1 1.011 (1.001, 1.021) 0.029
PAPP-A (ng/mL ) 0.195 0.065 8.869 1 1.215 (1.069, 1.382) 0.003
miR-21 2411 0.848 8.084 1 11.143 (2.115, 58.712) 0.004
E: RETZHNFH. KRTRE ANAFR ., FR. SM ok,
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. S 80—
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e 60
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PAPP-A ("_g/mL) 10 15 20 2 30 35 40 45 {E&[ﬂl;{%‘{)"‘(ﬁ(
20 — PAPP-A
miR-21 04 06 08 1 12 14 16 18 2 22 24 26 } i [T_EIIEIE%%
01 T T T T 1
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1R

R RS SRR

———
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B2 {Rim#ExE. PANDER, PAPP-A, miR-21
FMGDMEE A~ R iFIR 45 58 A ROC i £k
Figure 2. ROC curve of hypoglycemia frequency,
PANDER, PAPP-A and miR-21 in predicting
the adverse pregnancy outcomes

El1 GDMEEAFRITIRE /L EXFKH)
Nomogram[&]
Figure 1. Nomogram of the risk of adverse
pregnancy outcomes in GDM patients

Fz4 KM¥EXE . PANDER, PAPP-A, miR-21fliIGDMEE R R EIREFBHIROCH &S h4ER
Table 4. ROC curve analysis results of hypoglycemia frequency, PANDER, PAPP-A and miR-21 in
predicting the adverse pregnancy outcomes

K565 AUC (95%CI) PlE RAEIGSE BURE (%) $5E (%) 83
R () 0.784 (0.695, 0.874) <0.001 3 60.0 86.6 0.466
PANDER ( ng/mlL.) 0.776 (0.688, 0.865) <0.001 369.76 71.4 74.8 0.462
PAPP-A (ng/mL) 0.788 (0.696, 0.880) <0.001 32.38 57.1 93.3 0.504
miR-21 0.726 (0.626, 0.826) <0.001 1.64 514 86.6 0.380
DU TR A 0.950 (0.907, 0.993) <0.001 - 91.4 94.1 0.855
3 it s, SRR IR LS R IR R A

Wz, WU EREE . T GDM BH A

GDM JE LR RTTHHCISE %, FE IR 2k
HELRR TR REBE ARG S, R WL A AT IR
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WETHREAIG LA K ", B2 28N
. B RGETEE. BUARE R TS
SN, GDM fA7eis R3kp ', Ao,
TR 5 AP G 4% B0 L3S F8 4 o B
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UL RS SR A K.
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