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ABSTRACT Objective: To determine the diagnostic value of serum uric acid (UA), urine B2-microglobulin (uB2-MG) and urine
kidney injury molecule-1 (uKIM-1) in patients with renal dysfunction. Methods: The study was cross-sectional designed. Clinical,
laboratory and histologic data of renal insufficient patients from the department of Nephrology, Zhongshan Hospital, China, from March
1, 2022, to August 31, 2022 were collected. Demographic, laboratory, and pathological information were extracted, and uKIM-1,
uP2-MG levels were detected by enzyme-linked immunosorbent assay. Serum UA, urine Cr and serum Cr were extracted by electronic
medical record system. According to the 24-hour urine protein (24h-UP) and estimated glomerular filtration rate (eGFR), the enrolled
patients were divided into three categories: proteinuria, eGFR-decreasing, and extremely high-risk of chronic kidney disease (CKD).
Compare the demographic and clinical characteristics of kidney insufficient patients among different groups, use logistic regression
model to analyze the correlation between serum UA/Cr, uB2-MG, uKIM-1 and kidney injury related indicators, and evaluate the clinical

diagnostic value of serum UA/Cr, uB2-MG, and uKIM-1 for patients of renal dysfunction based on the ROC curve. Results: The logistic
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regression model adjusted for age and gender showed that UA/Cr and uB2-MG were significantly correlated with extremely high-risk of

CKD, while uKIM-1/Cr was not statistically correlated with all renal dysfunction outcomes. ROC curve analysis showed that the area
under the curve (AUC) of UA/Cr, uB2-MG and uKIM-1/Cr in evaluating eGFR-reduced renal dysfunction were 0.887, 0.970, and 0.720
respectively. The AUC of extremely high-risk of CKD were 0.868, 0.821 and 0.684 respectively. Conclusion: Serum UA/Cr have high

diagnostic value for extremely high-risk of CKD, and uB2-MG have high diagnostic value for eGFR-decreasing renal dysfunction. It is

recommended to carry out relevant index follow-up in early clinical stage to effectively prevent the progression of kidney injury.
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Fig.1 Screening flowchart of research objects
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Table 1 Demographic and clinical characteristics of patients with renal dysfunction

eGFR<60 eGFR= 60 extremely non-extremely
24h-UP >300 24h-UP< 300 . .
Pvalue*  (mL/min/ (mL/min Pvalue*  high-risk CKD  high-risk CKD P value*
(mg/24 h) (mg/24 h)
1.73m?) /173 m?) (N=) N=)
Sample size 38 10 19 29 15 33
Clinical
features
51.5
Age (years) 51 (51~61) 51.5-63) 0.675  53(44~63) 42(30.5~59.5)  0.078 53 (53~62) 51 (51~61) 0311
Male (%) 22 (57.9) 6 (60.0) 0.904 14(73.7) 14 (51.7) 0.115 10 (66.7) 18 (54.6) 0.430
Blood
biomarkers
12.0 12.5 12.0 10.5
ALT (U/L) 0.922 15.0 (9.5~22.5) 0.217 13.0 (13.0~21.0)  0.136
(12.0~16.0) (12.5~15.0) (8.0~14.0) (10.5~14.0)
17.5 17.0 18.0 17.0 17.5
AST (U/L) 0.683 0.603 17.5(17.5~20.0)  1.000
(17.5~21.5)  (17.0~18.5) (14.0~21.5)  (13.0~21.0) (17.5~21.5)
4.39 431 4.35 4.34 4.63
TC (mmol/L) 0.727 0.639 4.28 (4.28~5.04)  0.208
(439~5.51)  (4.31~5.04) (4.14~6.63)  (3.90~5.19) (4.63~7.44)
1.84 1.55 1.91 1.64 2.13
TG (mmol/L) 0.253 0.792 1.64 (1.64~1.84) 0.539
(1.84~2.23) (1.55~1.78) (0.94~2.60) (1.30~1.84) (2.13~2.60)
2.46 2.49 2.45 2.87 2.73
LDL (mmol/L) 0.824 0.977 2.48(2.48~3.06) 0.319
(2.46~3.66) (2.49~3.06) (2.22~3.10) (1.81~3.37) (2.73~3.94)
0.93 1.11 1.16 0.94 1.13
HDL (mmol/L) 0.409 0.143 0.98 (0.98~1.11)  0.242
0.93~1.24)  (1.11~1.28) (0.87~1.48)  (0.89~1.07) (1.13~1.51)
Serum Cr 125.5 95.0 152.5 (110.5~  89.0 (75.0~ 189.0 (122.0~ 85.0 (74.0~
0.218 0.022 0.002
(mol/L) (82.5~221.0)  (83.0~135.0) 245.5) 151.0) 267.5) 135.0)
6089.5 5475.0 5883.0 5782.5 5709.0
Urine Cr 6112.0
(3690.0~7509. (4317.0~6780. 0.777  (4068.0~663  (3585.0~7843. 0.849  (3738.0~6636. 0.299
(mol/L) (3860.5~8076.5)
0) 0) 6.0) 5) 0)
uKIM-1 1.72 1.99 1.73 1.84 1.48
0.854 0.967 1.90 (0.89~2.47)  0.590
(ng/mL) (0.82~2.67)  (0.83~2.29) (0.68~330)  (0.74~2.64) (0.60~2.57)
Serum UA 390.0 348.0 317.0 399.5 364.0 360.0
0.130 0.092 0.926
(wmol/L)  (283.0~466.5) (261.0~378.0) (219.5~419.0)  (358.0~480.0) (240.5~449.5)  (273.0~432.0)
up2-MG 0.12 0.07 3.73 (0.10~ 0.08 (0.03~ 3.73 (0.10~
0.004 0.07 (0.03~0.52) 0.005
(mg/L) (0.04~1.71) (0.04~0.78) 8.98) 0.19) 12.81)

Abbreviation: ALT, alanine aminotransferase; AST, aspartate aminotransferase; TC, total cholesterol; TG, triglyceride; LDL, low-density lipoprotein;

HDL, high-density lipoprotein; eGFR, estimated glomerular filtration rate; 24h-UP, 24-hour urinary protein; uKIM-1, urine kidney injury molecule-1;

serum UA, serum uric acid; uB2-MG, urine 32-microglobulin. Data are presented as No. (%) or median (IQR).

*P values were calculated by using Wilcoxon test for continuous variables and y test for categorical variables.
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[1] Menez S, Parikh CR. Assessing the health of the nephron in acute
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R 2 uKIM-1 uKIM-1/CruB2-MG. Il UA 1 UA/Cr 5FRRIZK B EThEER £ KBS 7
Table 2 Correlation analysis of uKIM-1, uKIM-1/Cr, uB2-MG, serum UA and UA/Cr with different types of renal dysfunction

24h-UP >300 (mg/24 h) eGFR<60 (mL/min/1.73 m?) extremely high-risk CKD
Biomarkers
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
uKIM-1, ng/mL
Unadjusted 1.05 (0.62~1.79) 0.848 1.07 (0.69~1.64) 0.767 0.95 (0.60~1.52) 0.833
Age and gender
1.06 (0.61~1.83) 0.845 0.97 (0.62~1.53) 0.906 0.88 (0.54~1.43) 0.612
adjusted
Age, gender, and
0.82 (0.42~1.60) 0.567 0.76 (0.38~1.53) 0.438 0.50 (0.21~1.16) 0.107
HDL adjusted
Serum UA, per 60
pmol/L increase
Unadjusted 1.42 (0.87~2.32) 0.157 0.64 (0.40~1.03) 0.067 0.94 (0.62~1.44) 0.781
Age and gender
) 1.55(0.92~2.63) 0.102 0.43 (0.20~0.91) 0.028 0.93 (0.59~1.47) 0.752
adjusted
Age, gender, and
1.39 (0.75~2.57) 0.292 0.37 (0.14~1.00) 0.050 0.91 (0.50~1.66) 0.755
HDL adjusted
uKIM-1/Cr, ng/
mg Cr
Unadjusted 0.98 (0.50~1.92) 0.956 1.53 (0.84~2.78) 0.162 1.32 (0.74~2.34) 0.353
Age and gender
1.00 (0.51~1.98) 0.990 1.45 (0.78~2.70) 0.246 1.25 (0.70~2.24) 0.459
adjusted
Age, gender, and
0.66 (0.25~1.73) 0.398 2.92 (0.77~11.05) 0.114 1.02 (0.42~2.48) 0.971
HDL adjusted
Serum UA/Cr
Unadjusted 0.70 (0.18~2.80) 0.618 0.06 (0.01~0.48) 0.008 0.10 (0.02~0.59) 0.010
Age and gender
) 0.59 (0.13~2.65) 0.495 0.06 (0.01~0.49) 0.009 0.11 (0.02~0.60) 0.011
adjusted
Age, gender, and
) 0.60 (0.11~3.10) 0.537 0.05 (0.01~0.80) 0.034 0.14 (0.02~1.10) 0.062
HDL adjusted
uf32-MG, mg/L
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Table2 Comparison of scale scores and surface electromyography indexes between the two groups (vzs)
Groups Time SSA(scores) VFSS(scores) SWAL-QOL(scores) AEMG(nV) IEMG(pnV/s) Apex(V)
Control group
(n=44) Before treatment 29.10+3.28 4.26+0.78 145.17+18.69 25.46+5.72 71.48+4.78 36.41+4.82
=
After treatment 22.38+3.24* 6.35+0.63* 172.93+21.81%* 32.26+5.24% 87.39+5.23* 42.37+5.17*
Study group
(n-44) Before treatment 29.06+4.23 4.29+0.69 146.21+£16.82 25.51+6.68 71.97+5.69 35.95+5.97
=
After treatment 15.78+2.76** 8.26+0.59** 196.37+£19.22%* 39.53+6.16*" 93.11+6.18%** 47.5245.46%"

Note: Compared with same group before treatment,* P<0.05. Compared with control group after treatment, “P<0.05.
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