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Association of glutamic acid and urinary al-microglobulin levels with
kidney injury and pregnancy outcomes in patients with GDM
YAN Mei' , WU Banming®
(1.Department of Obstetrics ,Yibin Second People’s Hospital ,Sichuan Yibin 644000 ,China ;
2.Department of Emergency ,Yibin Second People’s Hospital ,Sichuan Yibin 644000 ,China)

[Abstract] Objective To investigate the correlation between serum glutamic acid (Glu) and urinary al-microglobulin (al-MG)
levels with early kidney injury and pregnancy outcomes in patients with gestational diabetes mellitus (GDM). Methods A total of
106 pregnant women diagnosed with GDM at Yibin Second People’s Hospital from July 2021 to July 2023 were included as the
GDM group. These patients were further divided into a kidney injury group and a non-injury group based on the presence of early
kidney injury.Additionally.,102 healthy pregnant women undergoing prenatal check-ups during the same period were selected as the
control group.Serum Glu and urinary al-MG levels were measured in all participants. GDM patients were also categorized into a
poor pregnancy outcome group and a favorable pregnancy outcome group,and their urinary microalbumin (U-mAlb) .serum urea
(Urea) suric acid (UA) ,serum creatinine (Scr) sand f2-microglobulin (32-MG) levels were assessed. The Pearson method was used
to analyze the correlation between serum Glu, urinary «1-MG, and renal function indicators. The receiver operating characteristic
(ROC) curve was employed to assess the predictive value of serum Glu and urinary «1-MG for adverse pregnancy outcomes. Results
Compared to the control group,the GDM group showed significantly higher serum Glu and urinary al-MG levels (t =20.052 and
31.426,respectively, P <C0.001). The kidney injury group exhibited higher serum Glu, urinary al-MG levels, and renal function
indicators than the non-injury group (¢+=9.122,7.501,21.568,2.875,7.525,8.715 and 7.089, respectively, P <0.05). Among GDM
patients with ectopic pregnancy,threatened miscarriage,or intrauterine growth restriction, the proportion of patients with high Glu

and «1-MG expression was significantly higher than that of those with low expression (X*=6.362,7.102,5.754,6.278,4.624 and
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8.820, respectively, P <C0.05). The poor pregnancy outcome group had significantly higher serum Glu and urinary al-MG levels

compared to the favorable outcome group (¢ =6.802 and 7.054, respectively, P <C0.001). The area under the curve (AUC) for

predicting adverse pregnancy outcomes was 0.883 for serum Glu,0.855 for urinary al1-MG,and 0.961 for their combined prediction,

with the combined prediction showing superior accuracy compared to individual markers (Z = 2.453 and 2. 981, respectively,

P <C0.05). Conclusion Serum Glu and urinary a1-MG levels are associated with early kidney injury and pregnancy outcomes in GDM

patients.
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Table 1

Comparison of baseline data between

control group and GDM group [ X +s.n(%) ]

Xf B 21 GDM 41

T (mn=102) =106y ¥ P
LS €D 36.694.66 36.78+5.19 0.131 0.896
23 BMICkg/m?) 23.2543.01 23.3143.14 0.141 0.888
ZHR (WO 1.704£0.35  1.65+0.31  1.029 0.276
TR O 1.3240.28  1.2840.30  0.993 0.322
2B J8 D 26.5944.65 26.16+4.30 0.693 0.489
W PR 5% 0k 5 2.315  0.128

H 25(24.51) 17(16.04)

J 77(75.49) 89(83.96)
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GDM 1 # %f FR 20 1L 3% Glu FIR I o1-MG 7K
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Table 2 Comparison of serum Glu andurinary «1-MG

levels between control group and GDM group (x &= s)

2459 Bil%x Mm% Glu(mg/L) R «1-MG(mg/L)
X B8 20 102 21.13+3.64 3.21+0.44
GDM 4 106 33.4145.05 5.6940.67

¢ 20.052 31.426

P <£0.001 <<0.001
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IheedEFREL B

P05 R B A 5 21 M T Glu JRIR o1-MG 7K
K5 I fig4E 4R U-mAlb, Urea, UA, Ser, p2-MG ¥ J}
B (P<0.05) . L% 3,
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Table 3 Comparison of serum Glu,urinary al-MG levels,
and renal function indicators between kidney injury group

and non-injury group (x = s)

13 Glu(mg/L) 30.724+4.27  39.6245.33 9,122 <C0.001
R «1-MG(mg/L)  5.374+0.64 6.4240.71  7.501 <C0.001
U-mAlb(mg/dL) 12.86£2.01 25.17+3.86 21.568 <<0.001
Urea(mmol/L) 5.94+1.42  6.83+1.56  2.875 0.005
UA(pmol/L) 303.11452.51 392.66+64.20 7.525 <C0.001

Secr(pmol/L) 59.91+£10.28 80.33%£12.75 8.715 <C0.001

$2-MG (nmol/L) 2.884-0.43 3.6520.67  7.089 <C0.001

2.3 GDM BE M F Glu. R «1-MG Kk EE5E
Ih BE 48 FR B9 48 K ik
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%4,
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Table 4 Correlation between serum Glu,urinary al-MG

levels and renal function indicators in GDM patients

17 Glu(mg/L) R «1-MG(mg/1)

H D EfE bR

r P r P
U-mAlb(mg/dL) 0.559 <20.001 0.465 <20.001
Urea(mmol/L) 0.458 <0.001 0.529 <0.001
UA(pmol/L) 0.471 <<0.001 0.407 <<0.001
Ser(pmol/L) 0.398 <20.001 0.511 <£0.001
B2-MG (nmol/L) 0.620 <0.001 0.435 <0.001
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al-MG 7K F Lb 8]

PLIME Glu FIJR W «l-MG 3535 7K 3 i 7 50k
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Table 5 Comparison of serum Glu andurinary al-MG levels

in GDM patients with different pregnancy outcomes [n( %) ]

1L Glu(mg/L) JRIK a1-MG(mg/L)

WEIRES R %L (n) X2 P x? P
fiFik(n=54) HEIE(=52) K&k (n=56) HEIE (=50

S AT iR 6.362 0.012 7.102  0.008

2 12 2(3.70) 10(19.23) 2(3.57) 10(20.00)

b 94 52(96.30) 42(80.77) 54(96.43) 40(82.00)

JRILENEH 0.472 0.492 0.402  0.526

2= 2 2(3.70) 0€0.00) 1(1.79) 1(2.00)

i 104 52(96.30) 52(100.00) 55(98.21) 49(98.00)

JeJE i 5.754 0.016 6.278  0.012

2 7 0€0.00) 7(13.46) 0€0.00) 7(14.00)

g 99 54(100.00) 45(86.54) 56(100.00) 43(86.00)

BEHNEEZR 4.624 0.032 8.820  0.003

£ 9 1(1.85) 8(15.38) 0(0.00) 9(18.00)

& 97 53(98.15) 44(84.62) 56(100.00) 41(22.00)

E XL 2.112 0.146 0.767  0.381

b= 9 2(3.70) 7(13.46) 3(5.36) 6(12.00)

g 97 52(96.30) 45(86.54) 53(94.64) 44(88.00)
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Table 6 Comparison of serum Glu andurinary

al-MG levels between patients with favorable

T R KRR R IR 45 R 0 i 2 F 1 AR Carea
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1.0
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Table 7 Predictive value of serum Glu and urinary al-MG levels for adverse pregnancy outcomes

Eik AUC 95%CI RALE ) R0 BT (mg/L)

1.7 Glu 0.883 0.806~0.937 87.18 83.58 34.90

PRI a1-MG 0.855 0.773~0.916 64.10 95.52 5.99

A 0.961 0.904~0.989 92.31 89.55
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