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Study on the application of quantitative urine protein and morphological
analysis of urine blood cells in the early warning system of

chronic kidney disease
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[Abstract] Objective To explore the diagnostic value of urine protein quantity, urine blood cell morphology analy-
sis and their combination in chronic kidney disease (CKD), and provide guidance for clinical early warning. Methods CKD
patients admitted to our hospital from April 2023 to March 2024 were selected as subjects. 126 patients with CKD diag-
nosed by renal biopsy were selected as CKD group, and 63 patients with non-CKD were selected as non-CKD group. The
clinical data of the two groups were compared. Multivariate Logistic regression analysis was used to analyze the factors
affecting the occurrence of CKD. Multiple linear regression was used to analyze the relationship between urinary blood
cell morphological parameters, 24 h urinary protein and renal function indexes. Restricted cubic splines were used to ana-

lyze the dose-response relationship between urinary blood cell morphological parameters, 24 h urinary protein and the risk
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of CKD. The receiver operating characteristic (ROC) curve was used to evaluate the quantity of urinary protein, the mor-
phological analysis of urine blood cells and the diagnostic efficacy of the combination of the two in the diagnosis of CKD.
To compare the coincidence rate of urinary protein quantity and urine blood cell morphological analysis in the diagnosis of
CKD type. Results The proportion of hyperlipidemia, blood urea nitrogen (BUN), creatinine (Cr), 24 h urinary pro-
tein, mean corpuscular volume (MCV), mean corpuscular hemoglobin concentration (MCHC) and erythrocyte volume
distribution width (RDW) in CKD group were significantly higher than those in non-CKD group, while mean corpuscular
hemoglobin content (MCH) and hematocrit (HCT) were significantly lower than those in non-CKD group (P<C0.05).
Hyperlipidemia, BUN, Cr, 24 h urinary protein, MCV, MCHC and RDW were risk factors for CKD, while MCH and
HCT were protective factors (P<C0.05). There was a non-linear dose-response relationship between hyperlipidemia and
CKD (P tineariy<<0. 001). Multiple linear regression analysis showed that 24 h urinary protein, MCV, MCHC and RDW
were independent risk factors for predicting the increase of BUN and Cr, while MCH and HCT were independent protec-
tive factors (P<C0. 05). The sensitivity of urine protein quantification, urine blood cell morphology analysis, and their
combined diagnosis for CKD were 80. 95%, 76.19%, and 95. 24 % , respectively, with specificity of 84.13% , 82.54%,
and 92. 06 % , accuracy of 82.01%, 78.31%, and 94.18% . respectively. The areas under the ROC curve were 0. 762
(0.685~0.812), 0.799 (0.731~0.845), and 0. 847 (0.811~0.902), respectively. There was no significant difference
in the coincidence rate of urine protein quantity and urine blood cell morphology analysis in the diagnosis of CKD type (XZ
=0.184, P=0.668). Conclusion 24-hour urinary protein and morphological parameters of urine blood cells are related
to the occurrence of CKD. Quantitative urine protein combined with morphological analysis of urine blood cells can im-
prove the diagnostic efficiency of CKD.
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Table 1 Comparison of clinical data between the two groups
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ks 23(36.51) 51(40. 48) - #4947 5K K (mmHg) 84.25+9.12 83.01+10.28 0.811  0.418
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BMI(kg/m?) 22.95+2. 02 23.14+2.18  0.579 0.564 | TC(mmol/L) 5.14+1.21 5.22+1.36  0.395  0.693
W, i s 37(58.73) 70(55. 56) 0.172 0. 678 ||LDL-C(mmol/L) 3.06+0. 95 3.14+1.02  0.520  0.604
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occurrence of CKD
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Table 3 Multiple linear regression analysis of morphological parameters of urine blood cells, 24-hour urine protein. and renal function indicators
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AL A A 39.457(32.416~46.498)  0.001 24.912(20. 028~29. 796) 0. 020 29. 872(22. 406~37. 338) 0.014

HER 1 28.736(21. 783~35.689)  0.015 18.556(12.374~24.738)  0.030 20. 045(14. 731~25. 359) 0.028

HER 2 19. 242(16. 502~21. 982) 0. 030 10. 237(8. 426~12.048) 0. 042 13.479(8. 645~18. 313) 0.033
Cr
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Table 4 Quantitative analysis of urine protein. morphological analysis of urine and blood cells, and their combined detection and diagnostic efficacy

for CKD
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Table 5 Quantitative analysis of urine protein for the diagnosis of CKD
0.87 types and its compliance rate
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1 0.6 18 % 12 31 6 4 1 97. 62
# | R 32 16 4 10 2 93.75
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Table 6 Analysis of urine and blood cell morphology for the diagnosis of

ROC g 2 CKD types and its compliance rate
Figure 2 ROC curve of urine protein quantification, urine blood cell CKD 2 #1 n Hy— BE E— FHERD
morphology analysis, and their combined diagnostic efficacy (EREAEE 42 1 14 27 97. 62
1S - s s p - .
for CKD B B R 32 27 2 3 84. 38
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s L - 2 g2 -
3 it B b 1 R 16 2 8 6 87.50
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