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ABSTRACT Objective: To investigate the clinical efficacy of relationship between serum 25-hydroxyvitamin D [25 (OH)D],
neutrophil gelatinase-associated lipocalin (NGAL), Hepcidin (Hepcidin )and roxadustat capsules in the treatment of renal anemia in
maintenance hemodialysis (MHD) patients. Methods: 137 MHD patients with renal anemia who were treated with roxadustat capsules in
the Affiliated Hospital of Xuzhou Medical University from October 2020 to October 2022 were selected, and patients were divided into
effective group (86 cases) and ineffective group (51 cases) according to the effect of 12 weeks of treatment. The serum levels of 25(OH)
D, NGAL and Hepcidin were detected before treatment, the factors affecting the efficacy of roxadustat capsules were analyzed by
multivariate Logistic regression model, the value of 25(OH)D, NGAL and Hepcidin in predicting the efficacy of roxadustat capsules were
analyzed by receiver operating characteristic (ROC) curve. Results: The level of serum 25 (OH)D in ineffective group before treatment
was lower than that in effective group (P<0.05), and the levels of NGAL and Hepcidin were higher than those in effective group (P<0.05).
High level of NGAL and high level of Hepcidin were risk factors for ineffective treatment of renal anemia in MHD patients with
roxadustat capsules (P<0.05), high level of 25 (OH)D, combined with hemofiltration or hemoperfusion, and urea clearance index (Kt/v)
>1.2 were protective factors (P<0.05). The area under the curve (AUC) of 25 (OH)D, NGAL, and Hepcidin combined to predict the
efficacy of rosastat capsules was 0.853, which was higher than the prediction of individual indicators. Conclusion: The serum 25 (OH) D
level decreased and NGAL and Hepcidin level increased in patients with MHD renal anemia before treatment with roxadustat capsules,

the above level changes were related to the treatment effect of roxadustat capsules, the combination of 25 (OH)D, NGAL and Hepcidin
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could improve the predictive value of the therapeutic effect of roxadustat capsules.
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Table 1 Comparison of serum 25(OH)D, NGAL and Hepcidin levels before treatment between effective group and ineffective group(xs )

Groups n 25(OH)D(ng/mL) NGAL(ng/mL) Hepcidin(pg/L)
Ineffective group 51 16.35+3.59 25.35+5.09 226.35+42.18
Effective group 86 25.15+6.04 20.68+3.27 195.24+33.05

t value 10.696 5.873 4.510

P value 0.000 0.000 0.000
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Table 2 Univariate analysis of the effect of roxadustat capsules treatment

Projects Ineffective group(n=51) Effective group(n=386) t/x? value P value
Age (year) 61.21+£10.32 59.42+11.37 0.921 0.359
Gender [n (%)]
Male 31(60.78) 46(53.49) 0.692 0.405
Female 20(39.22) 40(46.51)

Dialysis method [n (%)]
Hemodialysis 32(62.75) 51(59.30) 0.159 0.690
Peritoneal dialysis 19(37.25) 35(40.70)

Primary disease [n (%)]

Primary glomerulonephritis 20(39.22) 35(40.70) 0.089 0.993
Diabetic nephropathy 13(25.49) 21(24.42)
Hypertension kidney disease 12(23.53) 19(22.09)
Others 6(11.76) 11(12.79)

Vascular access [n (%)]
Internal fistula 35(68.63) 50(58.14) 1.495 0.221

Ductus 16(31.37) 36(41.86)

Combined with hemofiltration or

hemoperfusion [n (%)]

Yes 19(37.25) 50(58.14) 5.586 0.018
No 32(62.75) 36(41.86)
Kt/v [n (%)]
>1.2 33(64.71) 75(87.21) 9.716 0.002
<12 18(35.29) 11(12.79)
URR [n (%0)]
>60% 30(58.82) 70(81.40) 8.274 0.004
< 60% 21(41.18) 16(18.60)
Blood potassium(mmol/L) 5.17+£0.32 4.72+0.41 6.715 0.000
Blood calcium (mmol/L) 2.05+0.15 2.21+0.26 4.567 0.000
Blood sodium(mmol/L) 136.42+5.02 137.02+5.11 0.669 0.505
Usea nitrogen (mmol/L) 13.21£2.61 12.45+2.57 1.664 0.099
Serum creatinine (umol/L) 283.23+39.57 282.19+38.04 0.152 0.879
Parathyroidism(pg/mL) 205.12+21.67 208.42+22.39 0.844 0.400
Leucocyte count(x10%L) 6.02+1.27 5.95+1.33 0.303 0.763
Central granulocyte count(x10°/L) 4.21+0.51 4.16+0.47 0.583 0.561
Baseline hemoglobin(g/L) 91.52+6.02 94.45+4.36 3.036 0.003
2.3 BE b R EETT T Logistic [YFRES 47 fi:0=< 1.2,1=>1.2) URR(IK{E : 0=< 60%,1=>60%) ML # |
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Table 3 Logistic regression equation affecting the therapeutic effect of roxadustat capsules

Indexs B Se Wald %* p OR 0.95CI
Constant 0.091 0.041 5.008 0.025 1.095 1.011~1.186
Kt/v -0.652 0.174 13.966 0.000 0.521 0.370~0.733
Combined with
hemofiltration or -0.374 0.154 5.864 0.015 0.688 0.508~0.931
hemoperfusion
NGAL 0.100 0.039 6.556 0.010 1.105 1.024~1.193
Hepcidin 0.017 0.007 5318 0.021 1.017 1.003~1.032
25(OH)D -0.090 0.030 9.289 0.002 0.914 0.863~0.968
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Table 4 The value of 25(OH)D, NGAL and Hepcidin in predicting the efficacy of rosastat capsules

Degree of accuracy

Indexs AUC(0.95CI) Cut-off point Sensitivity(n/N)  Specificity(n/N)  Youden index N
n
25 (OH)D 0.768(0.551~0.973) 20 ng/mL 0.745(38/51) 0.767(66/86) 0.512 0.759(104/137)
NGAL 0.732(0.497~0.946) 23 ng/mL 0.706(36/51) 0.721(62/86) 0.427 0.715(98/137)
Hepcidin 0.739(0.506~0.975) 210 pg/L 0.765(39/51) 0.721(62/86) 0.486 0.737(101/137)
Combination(LogP)  0.853(0.686~0.988) -16.5 0.843(43/51) 0.802(69/86) 0.645 0.818(112/137)

Note: Cut-off points were rounded appropriately according to clinical habits. Cut-off point of the joint application of the virtual index is calculated based

on the Ln (P/1-P) model (no constant term).
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Fig.1 ROC curve of 25(OH)D, NGAL and Hepcidin in predicting the

therapeutic effect of roxadustat capsules
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