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Abstract : With the rising incidence of gestational diabetes mellitus (GDM), this condition has garnered increasing
attention. Given its high global prevalence and adverse short— and long—term effects on both mothers
and infants, early intervention and treatment have become increasingly important. Currently, GDM is
typically diagnosed during the second trimester (24-28 weeks) via an oral glucose tolerance test
(OGTT), potentially missing opportunities for early intervention and treatment. Identifying high—risk
individuals during early pregnancy for timely intervention and treatment may reduce GDM incidence
and associated maternal and perinatal complications. Exploring or developing new early pregnancy
models to predict gestational diabetes is therefore essential. This review aims to summarize recent
research advances on utilizing various clinical indicators during early pregnancy to predict GDM risk.

Keywords : gestational diabetes mellitus; early pregnancy; prediction; risk factors; biomarkers

515

SEHRI I PR AT AR DL QSO B LT M A ™ B PR BB 2 470 2428 FIHEAT, (HUR AR AR AL,
FIREFEA R AR TGRS . i, SRRz RLIREIR S S ARE, IR R IR, W T EGR IR R e
AR, BREEGEANTIZARHESS, KESIFRE THREZ RIS FIGREIR, QRIS EL IR SRS S EH4
miRNAs SEXS IR MR I FIOME . RN, BEE TR S~ S BOR BN I HE— DT 7 KSR R . ASC B A
Z0 LI PR AR AR BN A SR B RO OB St FR A T R e, DAL A R AT B o ) LA 75 4 S R

— . IFURERIE RS FEUGIREHAE, o TR I — R, 7R it
DA IR TR S AR A e, X 240 R e J L e B

(— ) FEURIEFRT (gestational diabetes mellitus,GDM ) I ATIBEMIEH . FEELTCEIETE . IR AT AL, GDM
MR RITIRE B EE AT LFF, GDMON 2 i 7R B AT IR 45 JR i 2 i A ]
GDM IR B WA A, DA s e BRI, M EE o M a2 e G e, Hullitk Ffae

T HA:
EFH#E (1998.02--) , %, ik, ZEXLA, AREEE, FIRKEFRFRER, HFEREH,
FER(1978.11-) , &, H#ik, JEKZA, A#, TEEF, FETH: GRERZNEE, BFBRFEDHEEESTREM.

084 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



24 =28 JINTT 75 g MR A AT R 13095 ( oral glucose tolerance
test OGTT)VE IS WA e I eimitt, (EZ TR E—E R
PR RBEAEZA ST . RN GDM e \BEREAS M I b T T
T, AR GDM K A= 2 T AH K287 1 Bl = 310 SORE i e e 3l
Ak, KT RIS WHE IR s TS fr 2 0. B2k
—FREME AT RO 72, LA F R 1A GDM
2R, RS, BGEREAE R, df— 2 R
GDM (TR, AT GDM [ FL30 T TR 25 5 Kk
GDM [ WrRIVA Yy n R EIRES 5, X TR SR g
Lol RN E e N E e

(Z)GDMA O % it % 5 8 {45 fiE (Demographic and
Maternal Characteristics)

= ICRE . GDM SR s AR | SRR S =ik
RAEAF I AE T =R BRI E ST SIS GDM el sz, H
A AR R B R 2. — I T2 @A A GDM X
I meta 2347 H], GDM KUK 55 7 {9 6 2 AL CEAR B Y IEAR
FXKZR T, U GDM Sk R B ER N ER, XN R4
N T AR R AN A -, AR AT, SEURESIE, #F
UM, 2HUMEAR . AR RIS AT A e Z [ E R ) 0%
R, B FEPUSEUR A S S R, 2 SEUR R A
FERAEMRE " S —I RN, AR R R
5 GDM KU e s

—. 2BHEN CDMBIE KSR

(—) H{k#E#5 (Biochemical Indicators)

LB FERR

Zs BLH 22 JIF LB (fasting blood glucose, FPG) & AL i
B, AEACETH RS GDM KEARSE, Jiao JEEAMMSSIEN], 4E
PREH PBG SRR FBG 2B 1R, ik, 225 FBG
1 BMIATH TR R R ¥ MU AP s Ta g
GDM (WZ R E L, N R AR A LA S LB (g AT, S
AR N AT, T (2 S A A IR ], T DA B AR
BRI, IFAIEI LR B BLIEEFINE &M, B—TRE SR,
YL A FPG 5 GDM 25 EI4H %, H-5 HANR RAEIRES FiAR %
GDM. ERJL. BIVCHVE 7 & XA A AR YR 7L 4] FPG 3 4.19~
4.63 mmol/LINGRITAaIE N, FEEIER T FPG 93, ANREE
REREG I Y, R FPG e — R i A B
W—v, HAERRME AR, FIt, TRk 2210
HEWREH FPGI2 W GDMIX— A 111, Hoh, HiaE
I (Hemoglobin Alc, HbAlc) & &l R B MR K1 1
A& bR, AT HbAle #E£7 GDMARICHRNT, HbALc il R
TR =A A PR R, IR ERE, Az iae:
%, Immanuel J5: AT ABL, 28 HbAlc FEFNAEEE / JEpE
Itk ) GDM BlAS B2 285 feg 7 T F g B e (RIS — 5
HEIA 73X —W T, SRR HbA 1o UM s AL, ARE
B OGTTL W GDM, (HEEHR T HbAlc & w4 & GDM

P XA g

2. frRiats

fE GDM R, BHARIMAR (938 I0 v sB < SEUR JUIR T I &,
HIM=M8 (Triglycerides, TG) =i fHEE ( High—Density
Lipoprotein Cholesterol, TC) FHE MG S5 Al RES Gl & 7=
FIARE . — g IR A2 GDM [l fE ke 28 ' 1, it
EENHM =T / s AR IR AR L% ( TG/HDL~C ratio) #
SZIAE, SouzaF NMIRTFEIRIE T H5 1) TG/HDL HR S5
GDM WX, MRNEEEEIRI IR, S ZRbTA R
ki M RAN, A AN B A 2 R TyG-BMIFREL
& GDM AWM ERTHIEFR "

(Z) BEERRATF

NEIBL g A F25 GDM REHHCE, B8 GDM
HRIR I R 7 B REOROE IR0 Ol V2 5, (BRI R - BBk
SPOYVEGEOME, LMESEEFH T e A GDM P B A= A ¢
PR RS EE e M AR L AT AR R AT JE g DY T
sl NR I B A AR AR A i B U S
HREHRE RN, I HTEERCHTIRT RN VR, &
FHATIAN L ZIG U I 0 B Fek e b (R I A
JEJRE, FrRESIEM R R EAE MR R w2 g, e
FIMAGE, GDM X HEZIG . BT GDM 1R A A R =1
25 R AR A5 B e A AL O ML 808 AR JXUBSE3E , Z 3 1 R Y
FIERN GDM H—FaRHE RS ", Xiao WS AHHT
G R LD ZE U T DM e A il 2 —, TR0
SRR PR MR S, IR RS e e R SR 1, IR TR e — i
NEWT GRS P 1, EIR & X IR A B 4R iR
SRMAEFLVER . BFGERIT Y, IRZE TR A AT AR T AR
VE I ZZHETH IR, LB I L R U A N K, B Ik
MR GDM R Jg o ARG BRI TN GDM &0 1B %A=
Sz —. AR, IRBEESTEEE GDM £AH%,
TS GDM 2IEMHXK ., RIS GG N H 2 2 A&
W T IR R TS A P

(=) RAEER

GDM [FJ4AE 2 i 15 ZHEPT (increased insulin resistance,
IR) SAIIRVITATHEIR 2 RN R, IR AR SR *s Ik, JE
JIVAE GDM IR & ARG & e e R R . — 2RI R AT
FERIT 7 SR RAEFR RS GDM Z R SCEE, — 0 i i 9t 2%
B, GDM A s R S AE 2 R A, SRE SN S5 1
PR Z A E R EC R, FLFoT S R 1 S8 0 M40 i S 4 5 bl
O Z AIOCER, R T i 2 B GDM XS AT TR, |
LN (IL-6) FPRIRSEHE T —a (TNF-o ) MR E
BRI A A A G B i2 58, Varthaliti A SE ARIHFSE
HEW], TL—6M0 TNF- o AMUATLMWERIZ W FEL, @ LMER
FHNAYY TR A A, — L2 () SRR S Yt 22 5]
W& FR, BRI, 28 5mE GDM Hk ks
TEEH, HERPINLRE—AMEH, A5 HRRNms8, wHT
GDM FfE2 MR BIAI R WIS W . 5 —Ti g RI0 ™, 225 im

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 085



IGEREAZS | CLINICAL RESEARCH

NS WA I LS (platelet—to—lymphocyte ratio, PLR) #il
e gH i S 4T EE (neutrophil-to—lymphocyte ratio,
NLR) & GDM IAFERFR, X GDMBYREA TN E. &
EHEBEFSHET T 25 GDM 2RI, (X SeptgsifR
S E R AL LSS AL, TR E— TSI

=. Bt ERTHIFEEY

(—) Hfthig=

MM G ERE T (sex hormone—binding globulin, SHBG)
ST M TIHERIREY, AENTHT GDMHRDITS, —
Tk E e AR GDM AR5 %01 1, SHBG #E [ 5BHES
GORAZR, LRI SHBG IEH YR EEFE 18 2 144nmol/ Ly
W, TEREIRIISE 13 IS 16 i SHBG ACTHIR AT RE S8 GDM &
£, AA—EMHN GDM W1, B—I5EiE£N *, SHBG
fE/E GDM £ 5k 5 Z IR BRI A i e IS I R B R 221
SHBG ZKT-it5 GDM XK IG5, ArgeA B TiR54 GDM X
Kt AR/ SE R PSR, FR(E GDM ke (07 it
— BT RIS RTIE MR SRR S SHBG 124 ALK A Mrbr s
PIEarE -

( Z) #h4tRE4

1A A KT (placental growth factor , PLGF) FlE-E
MFEMEFEE —A (insulin-like growth factor—bound proteins,
PAPP-A)

PLGF R Z i % 72 24006 5L, ERENAERMEE
R FEZE, EPLGFAI882 5 T GDM kA=A % e ™
PAPP-A @& —Ml G IEF 2GR R EN, BTSEE
FIEgI R R %, EEA BB EEAKEF  (insulin-like
growth factor, IGF) HYEMNGME. HILEHIZE 4 GDM 1)
TrRetE, (AU PAPP-A 2 WG RS B LLBE T IR R LA
HEHAAMREWARSS & LSEss GDMIZ W RE RV MM E (B
BE—BRER P2, Lu Y5 AR 56 A AR b i i 5 R A
TERIWIFE PR, B PAPP-ATI PLGF 5 GDM YAk
AR, PAPP-A BHEWZLL PLGF SEARBHIN GDM (¥
Wi, hgk—AAEs, R A AR S R AR 25
ATRAER B GDM KU T P,

2.miRNAs

miRNAs{Ey — 25 52k 4 1% RNA,  WF 58 4% Ji A7 22 19
miRNA FFIARATER T SIMERRER, R T Rk
miRNA (A2 8 K ATy RS E GDM AR,
THI GDM (2L S HR AL 1 b ™ (B0 5 B R oe it
—PEAE miRNA $S7EZ2 RN GDM 991 AMBRAT DAARH
T, POAENIENISE GDM B A BRI E IS 7
TR R

g

U, BX&fNEE 588 % 3 M A (Combined
Prediction Models and Application of Machine
Learning)

(—) BX&FRAHEE! ( Combined Prediction Models )

X GDM A, G I 2 R A R bR . JAESRAR . R
FRAERE T MEIRASRE O — L YR (IR TER
FAGHE M, microRNASE) A HGERE R BT 1. H
P PRSI H AR AT A R AR R TR b i TR AR 214
RIS, MALEIRR BRI XL AEMAR S AT B GDM v
FENME, (ERRZEEIERIREAR RN, BT Al S 52
BE—PURIE, A — L B I AR, A TR R (A
RN BMLL kS, FIOESE ) FISCIG s8R HE g TS, A
TIESRF] GDM T o AERX MRS B 2 #5211
GDM H AT, Wei Y& AMRFoEI ™, Sl w IR
SR EEBHES AT LIET 0N 88 — 0™ Ak 2R 42 GDM IR KU
BT H—fabr, HAUNRRescs, SR R AR
BEEZN, HE, (hFEE—P 2 DO RO
BEATANEREAE . 2 M —SRTAE LR Y, LG R RRI R
ERIFERL L ARSI HbA T4 GDM XS A ZZ M B (5
P, AR T4 s WL Bt GDM i s, FL1 3 GDM 1)

(=) #Me3¥IMA ( Application of Machine Learning)

GDM [5G 22 A1S Wik TR IUEARAE ST RE R XU B 28 ¢
HE, 2B THERBENR A RIIAN] GDM XK
W, THARAEN AT WX —I7H, YRS HoRT A
GDM Wil sk TH. A AU, BT AL S fOEAE B iy
R W, ABLEImRSEER Rtz B, MAAEERAIE, Rk, o
FEEMCEITR T 2w RN, mETEAERE, AT
AR IRRFIZEAL . miRNA AR GDM FUI
SR GDM s I H—L2oflaf > 7 iR 7ok 223
7, TS R IR BRI GDM, #m GDM
TR, SR U AMAC KBS T AR, S8 DFNTIET GDM 1
RAEFAAFRIFRAEM L . — T E R GDM AL 5 E
B, AL 2 ST AR AT B ORI NS S AR I 4L, 7T
REA OO TIPS WS PR XU, B I By 7 P77 L
X R MR AT Z 0 . R T BT B HE— 2P TS AN AT R A
S AR NSRRI THE— B I0IE . GRS R ™, X
THLaEI T BRG] DR — A R SR8, AR
FHIEE P BT TR I, AT AT R G A IVR ST RO AN B R
GG B STHORFFI RS GDM 22— sl & BT A J
M9, BEAEHORFI 7 IR R R, ARRITSTR AR A
BpagintyI R

B E )

iy
o

086 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



H. Zie5RE (Conclusion and Future Perspectives)
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