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Abstract

The aim of this paper is to assess the application and prospects of routine prenatal biochemical
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indicators in early pregnancy for the prediction of GDM in gestational diabetes mellitus. This pa-
per systematically reviewed the national and international literature and analyzed the role and
reliability of fasting blood glucose, lipids, liver function, renal function, coagulation function and
other pregnancy-related proteins in the prediction of GDM. The analysis revealed that biochemical
indicators such as fasting blood glucose, triglycerides, low-density lipoprotein cholesterol, uric
acid, liver enzymes (e.g., GGT), platelet indexes (e.g., MPV), and PAPP-A in early pregnancy showed
potential value in the early diagnosis of GDM. Changes in these indicators are closely related to the
development of GDM, and their application especially in early pregnancy can provide high sensi-
tivity and specificity. The comprehensive application based on routine prenatal biochemical indi-
cators can effectively enhance the early prediction of GDM, which can help to take early interven-
tions and improve the health outcomes of pregnant women and fetuses.
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1. 518

L4 B R 95 (gestational diabetes mellitus, GDM)J& ¥& 7 &R AR B FEA I IE 5, {H7E Ik OR300 B 0% R
Wi. GDM ZAfESERIAIRBE 5 I E KL Jed8 TR i A JLIFIR FIE 25 S ARSI AORE . b, 72X
A PR IE T BEAR s 2 BURE PR« o I 00 AR JRE 1) PR, , 3o 2 XSG 19, ] Rt A% 45 Wt AT T ) - 22
[1]-[3]. 2021 4E43k GDM [FFRAL IR A 3] T 14.0% [4]. 2019 4E7E b [ 1) — IR 70 1A% o v [ i 4R
S PRI B AW H 0 14.8%, W] Ae & 43k GDM B 2 HE K [5]. H P43k ¢ GDM 1 511
. HETAUESER B, GDM [ S SR I AN B AT LS DA R gRgh R R AE A, Clarke 55 A (7L
KW, 24 FFTiZH GDM 5 24 JH 2 J5i2 W GDM KA ) LE & 45 R R (R . AR FBAHAEIL
BHEBEIRIT SERA A LSBT, PRI E A FDLIT) PR T 9.7% [6]. HET, MIJEAIA GDM i £ 5 o
ARG T AR SR PRI N LR R AR AR X GDM RITRINAE A, DABALE RGN 450 BAS () [F) I, ok
GDM {if #| B LI FFHi.

2. FFMHES GDM

MRS AR ] B4 S S MBS AR AN, 3 Lo bR 2 U 1) B o 2 ) R 3 0, BRAARE 2 B3 1 n, oh 4] 7 0 1) )
R ARG I, i B2 0 R IR & R /N R E S N, B NE R E RS, iR L2 N
BHASREUE Z B S L4 B R T, X BT E o2 (815 R A &R I Re 0 AR 22 g 0, 2 L
WO 2 IR RS T B2 10%, {HEX R AMRER 22 5 30 I 2 i 1Tk (Fasting plasma glucose, FPG) & A & L.
[ ST 72 [ 7136 B 4 4k -1 FPG > 5.11 mmol/L Tl GDM & 2B KUK 1) OR {E A 2.36 (95% ClI: 1.930~3.186,
P < 0.001), &FHHFFL[8]45 H 24 FPG Kl 5+~ 4.86 mmol/L. 5.11 mmol/L F15.52 mmol/L i, Tl
GDM 2 W dER T 73 51 66.5%. 78.4%F1 88.2%, [ N IIATE e 4k B 5 _Fik4s AILI[9]. ik, Z2H
1 FPG 1) M U T S B I ARAT 007 BE 2 4 P IR AU e 8 42 O B 32, A B T 9k 2 e AR I R 1) IR
PRl BE 2 R .
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3. MEMS GDM
3.1. B4R

121 2 (leukocyte, WBC) /& R (AL SO IRZS (1 Flfadn < —, Hlimml gl e )l N e — N T
20,707 %421 R0 91 3 BH 1 4B TR R i — AN AT, A 0a K AE GDM XU 3G 1 2.2% [10] . #T AL A [11]
EHIWEFUAR H WBC FAR TGN GDM KA R T2k N ARy 0.812. M Ai 4 i 2 S MM A4 S 1k 480 Je
REfFENR, WREEAHMARIL T 3R g, PR 4 /bR EL 40 Y L B (neutrophil-to-lymphocyte ratio, NLR)
78 2 Fhopds i AT TN {8, Salciccia [12]%5 A 45 H NLR ZE56 82 P 5 51 s ER 8 252 4 BHRIT IS LR
NLR Fh i 5578 M 1 51 i B 28 (R A0 2R 38 A OG5 Misirlioglu [13]46 8 58 & I NLR 7E SR i 14 i 45 =
B SEIEAR KNG O, JF & BE LT M R R 3R, AT RE 3 TS A RAH G Wang [14]
ST T K NLR TG GDM & 4E ) ROC |2 T THIFA(AUC) A 0.78. Fagninou [15]55 & 3 GDM 224 1]
I A K. bR A A IR B R B T, GDM ZR i Ok i . S RZ A . rh kg S e
Jig & 4 AH [ % (high  density lipoprotein cholesterol, HDL-C) ) EbE 451 2 2 v 1 15 3 20, 4% 751 2 Ik B 4 g
/HDL-C LB KT 3.66 {14214 £ GDM [ A& LB /N T 3.66 (12210 (1) 4 £i% . v S0 SE[16] 55 it Ay HE PR AT
FRIIEGRF I WBC, ki g, NLR ZK-FFitill GDM &4 1) ROC 4k T AR (AUC) 43l 4 0.620.
0.638. 0.613, A Epu 40 AR WTELAE 5.3 x 10%/L e, Tl GDM & A RIBURE N 77.3%, FFREN
50.0%. S £ 5L {1 40 B T BORTAR 2 i F b 78 00N A G0 3R JR s v s — e i 0, (BN A
. WEFCERE, iR R Ak B A AR L SR S 50 AR S GDM [ DA G, (HTEIR PR
TP AR I R T S G T B I . R BIERT T A AR LR S BB, RS AE L T L GDM
RAIR, LA R AT ZE I PR32 e b 51 N IR SEFR R AR A BT & TR, #0575 22 58 2 I U I R 7k
BUE AR VAN SE RV . BRI, X T X S AR bR S A T 00 T RN AR R AN — D I 5AIE, DA
R T R SR RIS 1) TS R A B R A B R R IR S RE R .

3.2. LI4mpa

IMRE T 2 51 R A ) 0 A SRR S N, SR AECIRAS N AL 41 (Erythrocytes, RBC) AU 38 s i 21
M (hemoglobin, Hb)7K-F-F = v] G SERE ffr, 51N FEWRIR I, #1255 GDM IR AE
(1715 %5 25 b6 5 21 20 e 6 AR (Hematocrit, HCT) (38 i 386 &y, 10285 52 (38 T 4 oh i 20 230 ik B 3%
Yo} ] 267 H (B H, AT R ) TR U (171 — I3 meta 2 HT[18]45 H im ik B Hb 5 GDM & AR RS 39 in g 9%,
Hb > 120 g/L. Hb>130 g/L. Hb > 140 g/L K} OR {4374 1.93. 1.71. 2.10 (95% CI 4375y 1.44~2.81,
1.19~2.46. 1.65~2.68, P <0.05), Sissala [19]%5 )% H Lo ol %f REBF St A5 HY T ARIARI &5 18 . — DUATHETE
IR IR AE GDM 2P AL E . LR R RUKT 2.3 = T 4F GDM 228, BX& A Hb. HCT.
RBC #1 FBS FL.YT5ill GDM FBURE . 4% 52 A1 AUC 2354 0.87. 0.70 1 0.83 [20]. &4 [HlJiifE: pA %)
WFFE[21]) 3 B Z2 B 2 Za b 1] Hb KT AZE B0 T GDM XU . U AT 2R A b HkH 56 I 2 B I 4R 30
R PR 5 SR PN v 2 T LR 7, AR A DA T T R P L A I R AL R L G 7 2 — AR N R S BRI
MHTRUEE R, ML F/K PRI S GDM RIR AR BTG, JLH AR 22], @dika M HZ
AN FEbR, ML E A ZE40M R ARFI S B, AT LR im0t GDM & A IRV Y Tt v Aff 12« SRR )
B 5 N B R O AT X L8 A PR ) G B R S e, DA B0 e AU 2240, IR T B &k
O HTHE PRI B HAH 5 I RRE IR A

3.3. I/ #
GDM 5 1f & Dy ReFEnG 2 UIAH ¢, JUIH AR LT P 2 40 AT 2402 o I /INBR B 32 80 25 103 1) L I A
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MARTE RS, 2O MBI H8 PP 55 N S Ty R Pt () B A b R R B AR . H R GDM AMUE
W R D REFRAG AT 5C[23], b 54 A I /INMEGE AL AR e S NG 9k [24] . — T Bl B AE #2[25] (n =1188)
R I GDM 5 ifiL /N AR (Thrombocytocrit, PCT)A1-F-2) 1fi /M 447 (Mean Platelet Volume, MPV) £ 1IEAH %,
P B2 GDM B BHZE R AR N 0.673. 5 —THF 7T[26] (n = 400) 175 7 2RI 451 . MPV 2T
FL1 GDM A TR 7, Hof ks sy 7.38f1, 12K GDM USRI R 70%, 5 51t 60%. LA
A 55 2% B 38 1 I 2 S ) i /NSO DS 2 8, AT DL IR v AR 20, (R I e A bR B A E I IR S
HH N I 7 B P IRAIE . AR T N A T KA ATBEPERT T, DARASLIX SR bR 1A A0 DU
JHEFIG IR ARG . RN, B TARB AR AT BRI Db &,  DASE & 5 A 0000 e o PR A o] Sk

4. FFThee5 GDM

AR R A R A T R IEE BE R, B AR . B AT 2 2R KT B8 B kb S 87 H R 3
RERTE L . 25 P2 i (Alanine Transaminase, ALT)/Z T Th AE45 & U 455, {8 2 T 5% 25 B 22 L3
ALT /KF-5 GDM 5 Az R 5¢ R AN B S, Ji DR AT A s 2 7 30 PP 400 AR PR R B 0 L B AN v [27] [28] .
%5 I (Aspartate Aminotransferase, AST) 3= % (A H U 2R R AR & il ZRRIAA T REFRIRIT, = FRIRIEIA 2K
R, 5 B0 M8 %) 5 A s R 1 B8 JIBRAK, 51 R IS T = [27] - B 135 % 5 (Alkaline Phosphatase, ALP)
1 p-25 = L% % B (Gamma-Glutamyltransferase, yGT) i & 214 55 FFIE A0 g i DR JO0E SN AR & 4K Pt
FK[29]. LRGSR RES GDM A K. A FL[29]-[32] K I 22 FEARFEE/K P75 5 GDM
USRS INAT 56, FLIXFh 50 AN 52 Z0 R AR 58 1 B2 [31] o BHZL ZAE N VR MED T AT, AT DA G 28 S
RRE LR AR, 30 i I A A SR B R BT A, AP IS IHZT 25 (Total bilirubin, TBil) 21458k 4
(AR LIRS % Ji 5 R AT, o GDM R A AT fE [ R 2R [33] . — T RIBPERT 5T (n = 1207) K IH,
Z M E GGT. ik AST. ik TBil /K& GDM M7 ke k2, Hrh GGT il GDM HA 4 i (1 HEiff
PE(AUC = 0.896), L2 W7 s 13.32 U/L, BUKSE Y 0.912, K¢ 5724 0.700, HZ2 R 1] ALT /KF5 GDM
WA AHRAE27] FRIREE[34] B Fi(n = 312) B A FII45 18 : 22 580 ALT /KF/2 GDM A7 520 5 3%,
OR {2y 2.761, ROC M4k FTHIAN 0.682. £ LTIk, ZR MK ThRE4E br vl BEXT GDM 1) F-HA1Z K
AHEBIGRE L RE AT R — 2N ESR, FFIIReabrtE GDM F AT o (178 73 A o] 240 o
JFFFEAE 7 2 AR AR R A OSB3 M 2 R A R IE 2 2K 784, R DR B R R T
GDM #HEAMMEME S, Fal 9oGT M TBi, H/KFHEELIL S GDM K Z VM. AR AT
B Th REFR AR DOAE AT AE G0, AN FIRF 7C 0 45 18 22 57 T REVR T-WF 7 BEih . REAS & B I 7 VA AN
DRI, 5 200 2 KRS ATHEVER SR IS UE AN 4 — X Lo A= Wb B W0/E GDM . RTINS AR
RTINSO TR T REAR b5 A 7E AR VbR A M IDC & TRINBL AL, DASRE o Tl fr) s v A
At XA BT SRR AR 2200, SE R AR AL T ARG, AT SO S 00 S A s ) 2
AR B2 ) o

5. §IhgES GDM

B ThReARE GDM FLHATII A (1 F ok sz 2 B A0 . JRIR (Uric Acid, UA). JRZ % (Blood Urea
Nitrogen, BUN)F1JJLF(Creatinine, Cre)fE41 DR & WA MIFEFR . A 7RI UA ZKFTH & I3 i GDM
RARIARE, X5 RINPUA E, BUN ZKF RIS s P 7= A, R # i & 2 2 AR R
2 FIRBEIRAG, IR S R A5 S AL S [35], MM SEma E . #F 70 R BLIE UA /KT & GDM HIBhAT &
W X 2 [36]-[38], 2253 UA /K-F-Fillll GDM (1) f fE s F44E 9 226.55 pmol/L [36]. [ &M 7t [39]3€ B I iF&
UA 7KFly 4.1~5.5.1~6 F1>6 mg/dl [{I ANFE-H GDM [ & A2 353 il JRERKF < 3 mg/dl N1 2.46. 3.42
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4.9 5. 5HZHORTIEYERTF(n = 13448) [35] K ILEL =K E 1 BUN /KF5 GDM [ XU 39 i 2 1EAH
Ko GEEFPTIR, JRER/KFHITESHESRIRPUA X, LEWMINT GDM XK. FiHlie Mk RIE K1
Z AR, ATLAMEN GDM AL T R 7, X — RILEA T Z GRS, 2y GDM $4it 7 F A 7
BHIAMTB. AEDIRefabr e GDM T5 o g B AR AN S AT 75 i — PR R . RR I TN A T
RHUAE ATHETEREFE, DLIRUF IR SEHRBRTEAS [F) N BE HH (8 0 & PR A v . TR, 2% oK 5 o
RedR bR 5 HAWBAE VIR SN G, WELG TR, &5 GDM RS Wi R %, @it
XUeB Ty, SRR AR 2 A AT R I, A RPN GDM R ARSI RAE I K A%, AT
SR FIR ) L RS S -

6. BIMEMS GDM

T AR 43 gt L B IS A] (Activated partial thromboplastin time, APTT). ¥ IfiL B 7 i 8] (Prothrombin time,
PT). HEIMLEGESE](Thrombin time, TT). #4511 i (Fibrinogen, FIB). [E Frr#Efl L {E (International Nor-
malized Ratio, INR) & &t ML IRE N WAGHR . &EMLP X1, VI X3 EAE NP E @ h R R,
I E APTT A3k e . BRI 71 1. V. VIL. XEBELESNEME SRR T L3 M, Tl
SE PT AT TEER M LI fE, BRI A i I APTT . PT /KSF R3S BB IL T BV I . 75 220 1 2t 4
HEUAE M S EOIRES, B VI, VI IX. X, XIATFIB (&R, /i RKEIn, al %R 5 S i
(i X [40]. AWFFE R D] GDM Zid ik I (R 7 XTK T i e B 200, W A5 24 4R oA e IR 25 4542 1f
BN SRR R G A R[41]. mE[42)55 R ST HE tH GDM ZA /e R APTT. PT. TT #iA 46k,
X W] GDM A [k I e AR A N2 RTRI T 46 o« S5 AT BT 9048 HE[43] 5 581 APTT. TT B4 BMI. FPG
S F ) GDM RS T A5 AUC v 0.892 (95% CI A 0.858~0.927), fi/Eé 1 A 80.71%, 45 57 4y 86.85%
DRI, A0 2 R S E L Th RE AR BR T REXT GDM (1 - 2 WA BB I PR R S Bk i Th B8 (78 10 AT 1y
WP GDM [EERbr, WX AR, AT DAYE Z LR G Y XU A A, AT B kAT
Fil, BEAK GDM K ARSCIHF RIEI R AR,

7. INfE5 GDM

I3 H- i =k (triglycerides, TG). IfiLi# & JE[# F% (total cholesterol, TC). {25 & i 2 (4 JH [# F% (low density
lipoprotein cholesterol, LDL-C) & =% J% i & A IEL[& % (high density lipoprotein cholesterol, HDL-C) &2 # WLF Il
BAabr. RPN A MR- — @R B T, IXBERBHMANIER . 010 0™ R AL & e &
MR IVEK R BT . MEBEE I S A 5 = iR M IR M e T i) 5 R . AR, SRR
WG AR ECAE AT e 5 2 GDM XU 39 In[44] [45]. BXPH46] 55— TN T 1588 44 Z i i A HE M FAFIAF 5T &
PUEGR I TG A FEiZa kA GDM XKLL TG AT EH 2k 4 GDM X = 2.1 1%, TG
i GDM e ROC Il FHE Ny 2.375 mmol/L. Dos [47]Z5:0F 5 & Bl Log (TG/HDL-C)/K*F- < 0.99 ] DL
KHEBR AR KA GDM B . —T00R H 56 1 FiE P BA S i 70 500 19— 2k 3 At R I 4% JIH [ % (Remnant
cholesterol, RC) 5 GDM A& AL f1 KUK S 1IEAH IS, RC /£y GDM Tt A7 ) ROC |2k~ A4y 0.8038 (95% ClI
4 0.7338~0.8738), i fd: RC #r{E A 24.30 mo/dl [48]. i EAmR, IMAE/KF-7E GDM FEIAFM /e 2
Z51R)Z R REEPR A MR TS — AR BRSO T BHAON SCRRE SRR IR ) LR B B
BT RE R & . AR, X—id R, AR W AR T RETIURE GDM IR ARG . BEFREN], 4
YR M AR EARAIAR L 5 GDM IR A ZE DI, TG KB 1IN 7 2240 % GDM KR, HFmae 2
LAEZ U TP IR B 45 Z M IEEAR, TR S OAUERA ) GDM FRINBLAY . AR B F
B PR MG E A AP TN, Renl 25 8 M . s AAMAZE 7. [, MAEHER 53
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A AE XU R 2R (0 BMIEL SR AR D7 sQ IR & 04T, A 1% GDM Fi i . i idixees5 77,
A DALE I PR S B SIS v RURS: 2 10T ) B ST A 1, AR gRES R, S BB R

8. HEiRIEXERS GDM

AT HRAH 5% 1M1 2% 25 1 (Pregnancy Associated plasma Protein A, PAPP-A)E PR Z4 1 18] B AR 4% 144 77 40 i 43
WEIRHAIERA S, R—F SRS R EKETEEEA 4 (IGFBPA)E KM E N . PAPP-A W] FI/Kf#
IGFBP-4, MIM3EIN IGF AR E . B AN T R I R R PAPP-A 2 BN G 4 S i &
WA GDM KA X [49]-[51]. Yildiz [52)Z5E0F 58 K BLILTE MoM PAPP-A 1 i 45 ¥ 15.(<0.885), Tl
GDM MHUKE N 66.7%, H¢5 %4 65.50%. EHFFLIEH PAPP-A BLE 20T BMIL ) Z 4R bRID & 0
EA[{Ey GDM TRIFEFR[53]. A X LLRf F 45 F R i PAPP-A 7E GDM - HITMI o (138 77, (HILAEN
AT TN FEAR A RO 75 2 — D IR AIE o« R SR MR 78 B I B KRB (R R A B A 2 i O B AL 0, DA
i\ PAPP-A TEANR ABEH I TINACR . Ak, g6 HAb A Pobs EP0RIE PR AR R R 34T 256 VPG, AT
RE<>2N GDM [ 1R AN FIER (L B Sy 4 T AN 250 S o

Table 1. Early prediction model for gestational diabetes
7= 1. EYRHANE PR R AT AREY

N U sl 2%
e ey A B
GDM %} (AUC)
b s HE
FIALA[11] <12 BHARZR. TG. WBC 65 65 ﬁgg% 0.924
Shaarbaf Eidgahi BRAFZ . HCT. Hb. FBS. R BA S
5£120] Z2 B RBC 49 551 g 0.83
b < HE
B BEEE[27] 7~12 AR K. »-GT 261 946 Hﬁgg% 0.896
FHAK %, FPG. APTT. TT. HITBE 14 BAZ
faray ~
Zheng £[43] 10~13 TG, LDL-C 142 442 .y 0.892
BHARIE. TC. TG. HDL-c. HTAEEBAF
fran -
Gao Z:[48] 7~14 LDL-c. RC (34 ) 37 553 iy 0.8038
g BHARZE . HbAlc. UA. TG. I3 451 5
farey ~
Niu Z5[54] 8~12 HDL.C 1744 4328 gy 0.803
BHARIZE . FPG. HbAlc. 55 4811 R
farey ~
Zhang 24[55] 8~12 LDL-c. TSH. APTT. LP 235 689 e 0.7542
) TR DR 25 B8k a A 25 18 I 973 191 3t HRE
Lin 256 ~1 T 197 209 0.950
in <[56] 6-13 A A Wt
Basil £4[57] 8~12 ESEN AN 52 201 H”E%%EMU 0.814
j( N g |—|\ I 4\!:\ IIXI
Wei %5[58] g HWIES WEGL M B 900 1117 mmwemis o756
Ae. EEIMI)RE
. RHAR R, -HCG MoM. & PERA 1
faray ~
Tranidou £5[59] 11~13+6 PAPP-A MoM. UtA-PI z-score 474 4443 W9t 0.678
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9. GDM W R RATM4REY

B[ PRI T GDM R AL IAHME A IR, 22 TR bR A I 5 B A W] $2 2 W GDM [HERfPE . 1
ROE V) RES 7 ATk BRI A FRFRER & H 2 1) GDM TN .

LR LEpmd, XEEWHRL Ry GDM BT At ¥ HE N SH, HIHTE—PRIEMEE . KK
WEFERL LG AR . 2 OB RTIETERE 7T, FFRR RIS TN B A R, DA e 9000 ) A
AITEERE . BRAh, Zieridifed, MIRAL P2 2R FBL WIHEN GDM (K5 R AT Fide i 5 O 4 1
ARG . RIL, W ™ BT AN PR SRR & 05 & GDM . BoAT — & I AR ML T A5, Jd 0 3
PRI A FEAR SR E TR AT, BERSAE AN INZE BF BRA R RTIR T, SEIIXT GDM - A5 A AN 131,
BIES SRR )E P RN (35 G
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