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Early Prediction of Gestational Diabetes Mellitus Based on Coagulation Function and Glycolipid Metabolism. CHEN Yu, XIAO Jing,
HUANG Hongling. Department of Obstetrics and Gynecology, Shanghai Jiao Tong University Affiliated Sixth People's Hospital, Shanghai
201306, China

Abstract Objective To investigate whether first — trimester fasting plasma glucose (FPG), blood coagulation function and lipid
metabolism could predict GDM risk. Methods From October 2020 to May 2021, a total of 584 pregnant women who took prenatal care in
Shanghai Jiao Tong University Affiliated Sixth People’s Hospital were chosen as the observation subjects. The clinical information and ser-
um samples of all pregnant women were collected at 10 — 13 weeks of gestation and the blood coagulation function, fasting blood glucose
and lipid profiles of the pregnant women were detected. A 75g oral glucose tolerance test was performed up to 24 — 28 weeks of gestation.
142 pregnant women with GDM and 442 pregnant women without GDM were detected. Data were expressed by x + s or median (interquar-
tile range) and were analyzed using student’s t — test, Wilcoxon rank sum test and Logistic regression analysis. The area under the curve
(AUC) was calculated by receiver operating characteristic curve (ROC) to analyze the predictive values. Results Compared with non —
GDM group, age, pre — pregnancy BMI, FPG, FIB, D — Dimer, TC, TG, LDL - C, sdLDL - C, APOB and APOE in GDM group were
significantly higher than those in non — GDM group, while PT, INR, APTT and TT were significantly lower than those in non - GDM
group. Univariate Logistic regression analysis was used to explore the risk factors of GDM. Gestational age, pre — pregnancy BMI, FPG,
PT, INR, APTT, FIB, TT, D — Dimer, TC, TG, LDL - C, sdLDL = C, APOB and APOE were all risk factors of GDM. Multiple Logistic
regression showed that pre — pregnancy BMI, FPG, APTT, TT, TG, LDL - C, sdLDL — C and APOB were predictive factors for GDM.
The AUC was 0.892 (0.858 —0.927). The sensitivity and specificity were 80. 71% and 86. 85% , respectively. Conclusion  FPG,
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APTT, TT, TG, LDL - C, sdLDL — C, APOB and pre — pregnancy BMI in early pregnancy has important clinical value for the prediction

of GDM, which is conducive to the early identification, intervention and treatment of GDM, so as to reduce the morbidity of maternal and

infant complications.

Key words Gestational diabetes mellitus; Fasting plasma glucose; Coagulation function; Lipid metabolism; Prediction
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F1 SHEEN—BANRIRELEEBEER[x+5,M(Q1,03)]

i H GDM 4 (n =142) 4k GDM 41 (n =442) t/z P
AERE (%) 30.38 £4.33 29.08 £4.31 3.130 0.002
ZHH BMI( kg/m?) 24.27 £4.08 20.41 +1.99 10.851 <0.001
PT(s) 11.71 £0.63 11.88 +0.51 -2.829 0.005
INR 0.99 +0.57 1.01 £0.04 -2.897 0.004
APTT(s) 26.92 £1.75 28.12 +1.86 -6.767 <0.001
FIB(g/L) 4.02 +0.61 3.79 £0.56 4.106 <0.001
TT(s) 15.41 +1.35 15.82 +0.63 -4.828 <0.001
D - Dimer(mg/L) 0.54(0.40,0.77) 0.50(0.36,0.70) 2.109 0.035
FDP(mg/L) 3.00 £0.95 2.85 +0.89 1.687 0.093
FPG ( mmol/L) 5.02 £0.47 4.72+0.32 7.172 <0.001
TC( mmol/L) 5.34£1.12 4.93 +0.81 3.982 <0.001
TG ( mmol/L) 1.91(1.54,2.32) 1.55(1.25,1.89) 6.403 <0.001
HDL - C(mmol/L) 1.72 +0.31 1.74 +0.31 -0.544 0.587
LDL - C(mmol/L) 3.02£0.77 2.67 +0.53 4.951 <0.001
sdL.DL - C(mg/L) 431.58 +126.94 351.99 +88.45 6.906 <0.001
APOA - 1(g/L) 1.73 +0.24 1.71 £0.23 0.909 0.364
APOB(g/L) 0.97 +0.23 0.89 +0.15 3.826 <0.001
APOE (mg/L) 46.87 £12.67 41.88 £11.42 4.390 <0.001
LPa(mg/dl) 14.30(8.90,29.60) 13.90(8.67,25.72) 0.970 0.332
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T H EVEEY T o 1% Wald P OR 95% CI
AR 0.070 0.023 9.499 0.002 1.073 1.026 ~1.122
Z i BMI 0.459 0.047 95.923 <0.001 1.583 1.444 ~1.736
FPG 2.176 0.301 52.342 <0.001 8.814 4.888 ~15.894
PT -0.569 0.183 9.614 0.002 0.566 0.395 ~0.811
INR -6.424 2.035 9.970 0. 002 0.002 0.000 ~0.087
APTT -0.367 0.059 39.416 <0.001 0.693 0.618 ~0.777
FIB 0. 666 0.167 15.851 <0.001 1.946 1.402 ~2.702
TT -0.768 0.163 22.284 <0.001 0.464 0.337 ~0.638
D - Dimer 0.468 0.233 4.057 0.044 1.597 1.013 ~2.520
TC 0.477 0.107 19.838 <0.001 1.611 1.306 ~1.987
TG 0.764 0.140 29.878 <0.001 2.147 1.633 ~2.824
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APOE 0.033 0.008 17.433 <0.001 1.034 1.018 ~1.050
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0.233 x APTT -0.387 xTT +0.553 x TG +1.814 x LDL —
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i H MUEERA i iR Wald P OR 95% CI
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LDL-C 1.814 0.699 6.731 0.009 6.136 1.558 ~24.161
sdLDL - C 0.010 0.003 12.967 <0.001 1.010 1.005 ~1.016
APOB -8.715 2.457 12.578 <0.001 0.000 0.000 ~0. 020

4. ZHF Logistic [0 I 45 5Y (1% 151 0 28 g . %F 2 A
K Logistic [7 )78 57 B9 GDM XU T90I A5S 7% 1k 17 %% fig
PPl ,AUC =0.892,95% CI.0.858 ~0.927, % W%
RIXT GDM A B4R 3 e 7, BUR B 80. 71% , 4%

SR 86.85% (1),
100

80

D
(=]
T

U (%)
IS
(o]

[93
=)
T

L 1 1 )
0 20 40 60 80 100
1455 (%)

(=]

1 Bl GDM B2 i & T 1B 5 1E i 2%

it it

GDM 2 UL 4T Wk W1 & JF9E , 5 4 45 W A T 52
S RICPUAE £ . HBA GDM MY & PE7E MR 22 fT A
MBEAC I S, 3l W 7 4 Uk 24 ~ 28 JE R AT 01 i A 2
W K 50 K 56 5 g2 Wi GDM, ke, R 24
GDM J835 (1 B AC 2 &2 IE % (H A 4L GDM B &
TRES KR 2 RUBEIRIE T . GDM JE a1 i 2
EFR AT K 2 R R R | WRRE AR P i &R
R XHRE SR I RS KR i DU A 4G 2 AL R 0 I
B AR L AR, IR Ak, GDM BT 2R LI & AE 1Y
JRURS: B, n 2B 0 IR S 2R A AE | R IR R I
i FVIC MBS . 405 GDM 28 40 2 300 afi i 42 o) A A2 o8
SRR L RS R iE B RJLSE . GDM XA
KR KR M A 65 2 TR B R JRE A JRURG 384 i

- 136 -

AR, B E GDM KA RN AW L, X T
GDM XU F5T 30 A5 764 () A 5t bk e Bk 22 0 17 240 52 4t
T GDM Ry faE s B Z R I R R0 A 9 2 46 A 2 T
T GDM Ay HE TR Y KL B GDM K
6 O 0 A AR DA A | D PR 2 i A A R B AR 2 1A
8 B AR REAE A S TIOR3 B = A A M4 GDM
B SO SA S g S EN S NE 2 e h A P A m N
5%, ARBEFR AT T — AT IS m BB BT, 45 &
ZR A B AR 28 A EE I HRORN 4 R L 30 22 IR 1l A 1
B I G $5 A5 R LI GDM RURS: , & BLA2 /i BMIL, FPG |
TG .LDL - C.sd LDL — C APOB J+ & & APTT [ TT [%
iS5 GDM By AU 8 fin A7 3¢, IF @ 57 GDM XU 351 30
B | fi J R 32 183 AR R AiE gty 20 ) 55 750 17 284 g 3
117 VP4, s A7 B AT R A 19 40 0 8 7 BK A5 ik 2
FEAR AT GDM [ T AT — 2 {8, AR 4l 1 o0 0 A A
B4 N 53 2 R B RE X AT AR AR PR AR X6
& 28 G HEAT (R B SR AR T S Bl A, DT T
Bi GDM [ kA e ol BE B2 )

AW G TR BT 45 R R GDM kR
24.31% & TEAMER GDM BHi%" | (H5 Li-
ao %R TADPSG b ofE 38 (9 & A AR, 43 #r
HJFE AT g5 TADPSG #i 2 Wibr RS N 7 GDM 19
Kb U X R R KR DL R B R 45
BB B, o i I S fE 2 1 L R AT O WS
K, GDM 3 1 EE I D) e R 42 0 0E H 2 10 b
Tk A a5 HE o bE & WA BE TR N R E
APTT A R 4™ . A5 2B, A GDM %
A P 2 ot PR XIT K P22 0 S g T B PR 22 1) & 1k
HLJECER AT B Sy ven L 2 R P R 8 05 4 S PN AR
MARS" ) WA % B, GDM 24k GDM #



S 20

2022 4E 11 A ES1E F 11

e B

TR RIEN B T PT APTT 4%, FPG FH i, U6 W1
GDM 5k GDM 22 1 4 € 1fi Dy fe A ifn B 25 5 9F 9 M
Ze P T IR B 2 LI AR 0 i OB R EE I D RE AT R
GDM ) Y500 12 Wy B AR 43

G RNy W B S W PR 3 B 5 5 R KT
A K Bl E XA A B TR AW ST, K SRR s 4 B 1A
T5 GDM M kA& KRR HD IR K
FHE RS GDM RUES AH G BEAE I B 5T 45 SR 0F AN
—5, AW £, 5K GDM 220 i, GDM 22 4
TC.TG .LDL - C Fh# "™, SR 1M, Meta 23 H7 (9 45 1 &
ANLBRT TG G A RH [ AR AN 8] CHE Y A 4k T
AN B0, R H I = R R RN S R IR R O AE S
HUW S R LA E B B TC TG
5 GDM B IEAX ,HDL - C 5 GDM 7%, AHf
5L IR B3 GDM 44 TC . TG .LDL - C,sdLDL -
C.APOB,APOE 7K B & & T4 GDM 41, P 41 [a]
HDL - C ,APOA — 1 Fll LPa /K- Fb 45, 22 55 L4532
LU GDM 40 A1 dE GDM £ 2 Ja] 4 1M B o A
FHAE,GDM 22 1A 75 & % KL 0 BB 5™ 8 09 1 i
SEHRUBRS ZHCPT, O T 22 RO R R R S
B WEAE B G PRI 800, 5835 43 B 1 22 S 400 1 B 3
5 GDM Z KR, Z WK Logistic F1H 5 Hr 87w,
ZE U TG FH i & TG IEH 2210 GDM & A= %11 1.739
f%(95% CI. 1.197 ~2.526, P <0.05),LDL - C Jk
BE LDL - C IE# 2210 GDM & 4 FHY 6. 136 1%
(95% Cl.1.558 ~24.161, P <0.05),TG Ml LDL - C
Al RE R R GDM & A B R w0 R F

25 bR SR P 10 4 i R 30 2 T R 1ft R it 4 1
BEFE AR AT GDM XU 2 —Ff fi 505 I A9 5 2%, AT AE
FZEFEAAEX BA MRS L) 2 I, kG 200
BAR A 7 I v T I ) R B AR Sk AT BT R
TR G U W R v 412 1 G A SRR PR s 1) I TR |
THAATT , T A RS R, AT B 5 I A
OB 1 & AR R (HARWF TR AT — 28 Jmy BR M, A< BF
FEN DRI SE, FEAS B RN TEAR R g,
PR Z b AR A S 5ROk T DAE— 2R S

% 3wk

1 Guo XY, ShuJ, Fu XH, et al. Improving the effectiveness of lifestyle

interventions for gestational diabetes prevention: a Meta — analysis and
BJOG, 2019, 126(3): 311 =320
2 Tames AH, Rhee E, Thames B, et al. Characterization of antithrom-

bin levels in pregnancy[ J]. Thromb Res, 2014, 134(3) . 648 - 651

3 Mavreli D, Evangelinakis N, Papantoniou N, et al. Quantitative com-

Meta — regression[ J ] .

parative proteomics reveals candidate biomarkers for the early predic-

tion of gestational diabetes mellitus; a preliminary study[ J]. In Vivo,

20

2020, 34(2): 517 =525
Kim JA, Kim JE, Song SH, et al. Influence of blood lipids on global
coagulation test results[ J]. Ann Lab Med, 2015, 35(1): 15 -21
Teliga — Czajkowska J, Sienko J, Zareba — Szczudlik J, et al. Influ-
ence of glycemic control on coagulation and lipid metabolism in preg-
nancies complicated by pregestational and gestational diabetes mellitus
[J]. Adv Exp Med Biol, 2019, 1176 81 -88
International association of diabetes and pregnancy study groups con-
sensus panel, Metzger BE, Gabbe SG, et al. International association
of diabetes and pregnancy study groups recommendations on the diag-
nosis and classification of hyperglycemia in pregnancy[ J]. Diabetes
Care, 2010, 33(3): 676 - 682
SR, RGN, A YR TR 7S KA 2 R R R 1 I PR 2R B
B R LT P E S AR R, 2021, 41(11)
990 -994
Mclntyre HD, Catalano P, Zhang C, et al. Gestational diabetes melli-
tus[ J]. Nat Rev Dis Primers, 2019, 5(1): 47
Nombo AP, Mwanri AW, Brouwer — Brolsma EM, et al. Gestational
diabetes mellitus risk score: a practical tool to predict gestational dia-
betes mellitus risk in Tanzania[ J]. Diabetes Res Clin Pract, 2018,
145 130 - 137
Kramer CK, Campbell S, Retnakaran R. Gestational diabetes and the
risk of cardiovascular disease in women: a systematic review and
Meta — analysis[ J]. Diabetologia, 2019, 62(6): 905 -914
Sesmilo G, Prats P, Garcia S, et al. First — trimester fasting glycemia
as a predictor of gestational diabetes ( GDM) and adverse pregnancy
outcomes[ J]. Acta Diabetol, 2020, 57(6) : 697 —703
KR, T, SRRSO R AT BRI ], S AR
Fhagak, 2015, 31(1): 91 -94
Liao S, Mei J, Song W, et al. The impact of the international associa-
tion of diabetes and pregnancy study groups (IADPSG) fasting glucose
diagnostic criterion on the prevalence and outcomes of gestational dia-
betes mellitus in Han Chinese women[ J]. Diabet Med, 2014, 31
(3): 341 -351
Liu Y, Sun X, Tao J, et al. Gestational diabetes mellitus is associat-
ed with antenatal hypercoagulability and hyperfibrinolysis: a case con-
trol study of Chinese women [ J]. J Matern Fetal Neonatal Med,
2020, 14. 1 -4
Lippi G, Franchini M, Targher G, et al. Epidemiological association
between fasting plasma glucose and shortened APTT[J]. Clin Bio-
chem, 2009, 42(1-2) . 118 - 120
Ozbasli E, Takmaz O, Karabuk E, et al. Comparison of factor XII
levels in gestational diabetes, fetal macrosomia, and healthy pregnan-
cies[ J]. BMC Pregnancy Childbirth, 2020, 20(1) ; 752
EM, EFE, B, SRR RN A AOE A OF R BUIR ]
BE R oT 23k, 2019, 48(10): 16 -19
Shen H, Liu X, Chen Y, et al. Associations of lipid levels during
gestation with hypertensive disorders of pregnancy and gestational dia-
betes mellitus; a prospective longitudinal cohort study [ J]. BMJ
Open, 2016, 6(12): e013509
Ryckman KK, Spracklen CN, Smith CJ, e: al. Maternal lipid levels
during pregnancy and gestational diabetes: a systematic review and
Meta — analysis[ J]. BJOG, 2015, 122(5): 643 -651
LA%, &, a3, . ERIILIE S ERIBRE . B
FILBRARBTTLT]. PAEREIR G, 2016, 8(12): 735 -740
(Wehs B 2022 -02 -10)
(&M H . 2022 -03 -03)

- 137 -



