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Abstract: Objective To investigate the association between early pregnancy blood routine indicators and fasting blood
glucose (FPG) levels with gestational diabetes mellitus (GDM) and their predictive value. Methods A total of 1 422 early
pregnant women enrolled in a prospective dynamic birth cohort at Gansu Provincial Maternal and Child Health Hospital from
2018 to 2022 were included. Baseline data and early pregnancy laboratory indicators were collected, and GDM occurrence
was followed up and recorded. Logistic regression was used to analyze the relationship between early pregnancy white blood
cell count (WBC), lymphocyte count (LYMPH), hemoglobin (HGB), and FPG levels with the confirmed GDM outcome.
Restricted cubic spline (RCS) analysis was conducted to investigate whether there was a nonlinear relationship between WBC,
FPG, and GDM. Additionally, subgroups were analyzed based on age, parity, and other factors. Finally, the predictive value
of various early pregnancy indicators for GDM was assessed using receiver operating characteristic (ROC) curves. Results
Among the 1 422 early pregnant women, 154 developed GDM in mid—pregnancy. After adjusting for covariates such as age,
pre—pregnancy BMI, and parity, logistic regression analysis revealed that the risk of developing GDM for the highest quartile
levels of WBC, LYMPH, HGB, and FPG was 1.774 times (95%CI: 1.088-2.893), 1.712 times (95%CI: 1.035-2.833), 1.597
times (95%CI: 1.004-2.555), and 6.459 times (95%CI: 3.612-11.151) that of the lowest quartile group, respectively, with all
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differences being statistically significant (P <0.05). RCS analysis indicated a positive linear dose —response relationship

between early pregnancy WBC, FPG, and the risk of GDM. In subgroup analysis, overweight and obese women showed an
increased risk of GDM with elevated early pregnancy WBC (OR=1.212, 95%CI: 1.106-1.445) and FPG (OR=6.758, 95%ClI:
3.407 -14.989). The combination of early pregnancy WBC, FPG, HGB, age, and pre —pregnancy BMI provided the best
predictive value for GDM  (AUC=0.736, 95% CI: 0.695-0.776). Conclusion Clinical practitioners should focus on early

pregnancy WBC and FPG levels, as well as the conditions of advanced maternal age and overweight/obesity, to implement

timely health interventions for primary prevention of GDM.
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Table 1 Baseline characteristics of the GDM group and non—GDM group [ (x +5),n(% ), M( Py, P;s) ]

Ap i B (n=1422) GDM 41 (n=154) 4E GDM 41 (n=1268) A7 A PAH
AR (%) 30.23 +3.76 31.51£4.28 30.07 +3.65 -4.524 <0.001
A (S) 9.175 0.002
<35 1207(84.88) 118(76.62) 1 089(85.88)
=35 215(15.12) 36(23.38) 179(14.12)
5973 — 0.123°
U 1 321(92.90) 149(96.75) 1172(92.43)
Iml % 51(3.59) 2(1.30) 49(3.86)
I 27(1.90) 3(1.95) 24(1.89)
HAth 23(1.61) 0(0.00) 23(1.81)
ZE1i BMI(kg/m?) 21.80 +4.49 22.81 £4.52 21.68 +4.48 -2.934 0.003
ZE T} BMI(kg/m?) 10.385 0.006
THE 228(16.03) 16(10.39) 212(16.72)
EW 920(64.70) 95(61.69) 825(65.06)
T NI 274(19.27) 43(27.92) 231(18.22)
AR 5.381 0.146
ILAPeN 72(5.06) 2(1.30) 70(5.52)
Eih 163(11.81) 20(12.99) 148(11.67)
K& | AR 1.052(73.98) 119(77.27) 933(73.58)
g B D 130(9.15) 13(8.44) 117(9.23)
FBhm AR — 0.719°
2 21(1.48) 1(0.65) 20(1.58)
i 1401(98.52) 153(99.35) 1248(98.42)
BB A 1.897 0.168
= 784(55.13) 77(50.00) 707(49.72)
i 638(44.87) 77(50.00) 561(44.15)
i) 0.062 0.803
= 46(3.23) 6(3.90) 40(3.15)
i 1376(96.77) 148(96.10) 1228(96.85)
ZER () 0.022 0.881
1 839(59.00) 90(58.44) 749(59.07)
=2 583(41.00) 64(41.56) 519(40.93)
FER () 0.019 0.891
1 958(67.37) 103(66.88) 855(67.43)
=2 464(32.63) 51(33.12) 413(32.57)
225 0.143 0.705
AR Z 1 374(96.62) 148(96.10) 1 226(96.69)
B 48(3.38) 6(3.90) 42(3.31)
RBC(x 10"/L) 4.40(4.10,4.60) 4.40(4.20,4.70) 4.40(4.10,4.60) -1.551 0.121
WBC(x 10%L) 7.70(6.60.,9.03) 8.23(6.97,9.77) 7.67(6.57,8.94) -3.078 0.002
NEUT( x 10%L) 5.76(4.77,6.81) 6.11(5.10,7.34) 5.73(4.76,6.77) -2.327 0.020
LYMPH( x 10%L) 1.53(1.27,1.53) 1.61(1.35,1.94) 1.52(1.25,1.83) -2.520 0.012
PLT(x 10%L) 209.00(175.00,248.00)  212.50(178.75,251.25)  209.00(173.00,248.00) -1.030 0.303
HGB(g/L) 133.00(126.00,139.00)  135.50(127.75,141.25)  133.00(126.00,139.00) -2.678 0.007
PCV(%) 39.1(37.40,41.00) 39.45(37.60,41.43) 39.10(37.33,40.90) -1.691 0.091
FPG(mmol/1.) 451(4.274.73) 4.73(4.49,4.99) 4.48(4.24,4.70) —7.784 <0.001
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Table 2 Association between routine blood indicators, FPG and the development of GDM in early pregnancy

. A 1 Y 2
AR
OR {E(95%CI) P OR {E(95%CI) P
WBC(x 107L)
Q1(<6.60) Ref. Ref.
02(6.60 ~ 7.70) 1.022(0.602 ~ 1.734) 0.936 0.979(0.573 ~ 1.673) 0.939
03(7.71 ~ 9.07) 1.485(0.911 ~ 2.420) 0.113 1.363(0.831 ~ 2.238) 0.220
04(=9.08) 1.878(1.163 ~ 3.033) 0.010 1.774(1.088 ~ 2.893) 0.021
NEUT( x 10%/L)
Ql(<4.77) Ref. Ref.
02(4.77 ~ 5.75) 1.192(0.667 ~ 2.129) 0.553 1.158(0.642 ~ 2.086) 0.626
03(5.76 ~ 6.80) 1.223(0.684 ~ 2.185) 0.497 1.132(0.627 ~ 2.042) 0.682
04(=6.81) 1.666(0.959 ~ 2.892) 0.070 1.502(0.853 ~ 2.654) 0.159
LYMPH( x 107L)
Ql(<1.27) Ref. Ref.
02(1.27 ~ 1.52) 1.367(0.817 ~ 2.286) 0.234 1.334(0.793 ~ 2.245) 0.278
03(1.53 ~ 1.83) 1.650(0.997 ~ 2.728) 0.051 1.598(0.959 ~ 2.665) 0.072
04(=1.84) 1.758(1.074 ~ 2.878) 0.025 1.712(1.035 ~ 2.833) 0.036
HGB(g/L)
Q1(<126) Ref. Ref.
02(126-132) 0.875(0.517 ~ 1.481) 0.620 0.843(0.495 ~ 1.437) 0.531
03(133-138) 1.160(0.704 ~ 1.910) 0.560 1.075(0.647 ~ 1.785) 0.780
04(=139) 1.654(1.043 ~ 2.623) 0.033 1.597(1.004 ~ 2.555) 0.049
FPG(mmol/L)
Ql(<4.27) Ref. Ref.
02(4.27 ~ 4.50) 1.707(0.884 ~ 3.296) 0.11 1.657(0.853 ~ 3.218) 0.136
03(4.51 ~4.72) 2.346(1.250 ~ 4.402) 0.008 2.206(1.168 ~ 4.166) 0.015
04(=4.73) 6.363(3.588 ~ 11.285) <0.001 6.459(3.612 ~ 11.151) <0.001

TR 1 R HR R logistic MIUA s BEL 2 7EARRD | B4 L, P M8 AR (2200 BMIL 2R Ik 224 T2

F 3 AREWINE ISR FPG 5 GDM Ak IR £ K 2R 73

Table 3 Multifactorial analysis of the association between routine blood indicators, FPG and the development of GDM in early pregnancy

A B FrifiR 2z Wald )? {H OR 1 95%CI PAH

WBC 0.156 0.057 7.421 1.168 1.045 ~ 1.307 0.006
LYMPH 0.030 0.219 0.019 1.030 0.671 ~ 1.583 0.891
HGB 0.013 0.009 1.888 1.013 0.995 ~ 1.031 0.169
FPG 1.579 0.217 52.755 4.849 3.167 ~ 7.424 <0.001
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P for overall =0.006
P for nonlinear = 0.449
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Figure 1 Relationship between WBC and FPG levels in early pregnancy and risk of developing GDM

F® 4 WA WBC FPG ZKF-HI GDM A Xl
Table 4 Subgroup analysis of the association between WBC and FPG levels in early pregnancy and the development of GDM

T WBC FPG
) OR {8.(95%CI) P OR {8.(95%CI) P
AR (%)
<35 1.165(1.022 ~ 1.329) 0.022 4.781(2.602 ~ 8.785) <0.001
=35 1.255(1.103 ~ 1.427) 0.001 4.766(2.689 ~ 8.445) <0.001
21 BMI
T 1.120(0.850 ~ 1.474) 0.420 4.904(1.374 ~ 17.527) 0.014
IEH 1.179(1.050 ~ 1.324) 0.006 3.597(2.199 ~ 6.108) <0.001
TR 1.212(1.106 ~ 1.445) 0.032 6.758(3.407 ~ 14.989) <0.001
()
1 1.199(1.067 ~ 1.346) 0.002 4.708(2.694 ~ 8.299) <0.001
=2 1.177(1.018 ~ 1.361) 0.028 4.719(2.553 ~ 8.724) <0.001
PRK)
1k 1.196(1.073 ~ 1.334) 0.001 4.839(2.847 ~ 8.225) <0.001
=2k 1.175(0.999 ~ 1.382) 0.052 4.516(2.341 ~ 8.712) <0.001
TE:A R WBC 5 GDM A AU Z I 6 R 5 B W22 4] FPG 55 GDM A RURL Z IRIR R o
2.5 ZFihEHAEARLE FPG 2 GDM & A ¢ T n] 1.0
B LAZR R FPG WBC Fil HGB /E a3 s 4 o8
#il ROC gk, S5 ER. HET FPG(AUC=0.692, '
95% CI: 0.647 ~0.736) \WBC (AUC=0.576,95% CI: *j’;ﬁ L
B=c 4 FPG+WBC+HGB
0.527 ~0.625) 1 HGB (AUC=0.566,95% CI=0.517 ~ X 0.4 T RHIBMIHR
0.615 ) U, 2500 WBC HE4r FPG HGB AR | o2l e
ZH /i BMI Fiill GDM (AUC=0.736,95% CI:0.695 ~  {&° == HGB

0.776 ZAEEH I, WLIE 2,
3 it

PTAESR , GDM TEZE I F 1 A B AR v, PR
BIE 12, &K — HABR T B B2 W g 1 7 =
PIBF T ARSI . AWFFY R . 22 51 WBC \FPG 42
i GDM Y fE B R ] HAFE LR RO 7 — SO ok

%
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2 ZpRU FPG \WBC HGB Z5& 1 REFAE T GDM (1)
ROC hk

Figure 2 ROC curve for prediction of GDM by WBC,FPG and

HGB combined with clinical features in early pregnancy
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