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Predictive value of heparin binding protein for acute kidney injury in patients
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[ Abstract] Objective To investigate the predictive value of heparin binding protein ( HBP) for acute kidney injury ( AKI) in
sepsis patients. Methods A retrospective analysis was carried out on 70 sepsis patients admitted to the emergency department of the
Third Hospital of Shanxi Medical University from May 2020 to May 2021. According to being complicated with AKI on admission or
not, they were divided into AKI group (n=41) and non-AKI group (n=29). HBP level and other clinical data were compared
between the 2 groups. SPSS statistics 19. 0 was used for statistical analysis. Data comparison between 2 groups was carried out using
student’s ¢ test, rank sum test or Chi-square test depending on different data types. Spearman correlation analysis was employed to
analyze the correlation between HBP and other clinical data. Logistic regression analysis was adopted to analyze the risk factors for AKI
in sepsis patients, and receiver operating characteristic (ROC) curve was drawn to evaluate the predictive values of the risk factors.
Results  Significant differences were observed between the AKI group and non-AKI group in HBP [ 176.24 (100.77,255.92) wvs
44.02 (23.15,100.92) ng/ml], serum creatinine (SCr) [204.50 (137.10,363.35) vs 92.30 (70.70,109.25) pmol/L], acute
physiology and chronic health evaluation II ( APACHE II) score [ (25.22+8.17) ws (17.45+5.05) points ], sequential organ failure
assessment (SOFA) score [ (14.63£3.75) vs (7.48+3.80) points] and procalcitonin [ PCT, 26.00 (14.39,71.03) vs 3.73
(0.63,11.99) ng/L] (all P<0.05). HBP was positively correlated with SCr, APACHE 1I score, SOFA score and PCT (r=0. 538,
0.341,0. 566,0. 444 ; all P<0.05) , and negative correlated with estimated glomerular filtration rate (eGFR, r=-0. 546, P<0.001).
Logistic regression analysis showed that both HBP (OR=1.024,95%CI 1.012-1.036) and SOFA score (OR=1.581,95% CI
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1.294-1.932) were risk factors for AKI in sepsis patients (P<0.05). ROC analysis indicated that HBP had predictive value for AKI

in sepsis patients, with a cut-off value of 79. 895, a sensitivity of 92. 7%, and a specificity of 72.4%. Conclusion

regarded as an effective predictor of AKI in patients with sepsis.
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Table 1  Comparison of baseline data between two groups

Variable Non-AKI group(n=29) AKI group(n=41) X P value
Male[ n( %) ] 13(44.8) 18(43) 0. 006 1. 000
Agel[ years, M(Q,,0Q;) ] 67.00(51.50, 81.00) 62.00(54.00, 73.00) -1.109 0.267
HBP[ ng/ml, M(Q,, Q3) ] 44.02(23.15, 100.92) 176.24(100.77, 255.92) -5.309 <0. 001
SCr[ pmol/L, M(Q,, 03)] 92.30(70.70, 109.25) 204.50( 137. 10, 363.35) -5.872 <0.001
eGFR[M(Q,, Q3)] 62.40(52.70, 87.80) 25.10(12.65, 41.25) -5.932 <0. 001
Lac[ mmol/L, M(Q,, Q3) ] 2.40(1.35, 3.25) 2.70(1.60, 4.99) -1.539 0.124
APACHE II (points, x+s) 17.45+5. 05 25.22+8.17 -4.907 <0. 001
SOFA ( points, x+s) 7.48+3. 80 14.63+3.75 -8.117 <0. 001
WBC[ x10°/L, M(Q,, Q3)] 10.30(7. 90, 18.70) 9.50(7.95, 15.60) -0. 405 0. 685
Neut[ x10°/L, M(Q,, Q3)] 8.60(6.92, 16.10) 8.76(6.93, 15.06) -0.018 0. 986
PCT{ng/L, M(Q,, Q3) 3.73(0.63, 11.99) 26.00(14.39, 71.03) -5.184 <0. 001

AKI: acute kidney injury; HBP: heparin-binding protein; SCr: serum creatinine; eGFR: estimated glomerular fitration rate; Lac: lactic acid;

APACHE I : acute physiology and chronic health evaluation Il ; SOFA : sequential organ failure assessment; WBC: white blood cell; Neut: neutrophils;

PCT: procalcitonin.

x2 HBP 5HAIGKRERHEXES T
Table 2 Correlation analysis between HBP and

other clinical data

Variable r P value
Age -0. 141 0.243
SCr 0.538 <0. 001
eGFR -0. 546 <0. 001
Lac 0.022 0.858
APACHE 1 0.341 0. 004
SOFA 0. 566 <0. 001
WBC 0.089 0. 465
Neut 0.112 0.355
PCT 0.444 <0.001

HBP: heparin-binding protein; SCr; serum creatinine; eGFR: estimated
glomerular fitration rate; Lac: lactic acid; APACHE Il acute physiology
and chronic health evaluation Il ; SOFA . sequential organ failure assess-

ment; WBC: white blood cell; Neut: neutrophils; PCT: procalcitonin.
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Table 3  Logistic regression model parameter estimation results

Univariate logistic regression model

Multivariate logistic regression model

Variable

OR(95%CI) P value OR(95%CI) P value
Male 0.963(0.370-2.508) 0.939 - -
Age 0.992(0.963-1.021) 0.579 - -
HBP 1.024(1.012-1.036) <0.001 1.018(1.004-1.032) 0.014
SCr 1.047(1.021-1.073) <0.001 1.021(0.995-1.047) 0.120
eGFR 0.910(0.870-0.952) <0. 001 - -
Lac 1.213(0.977-1.505) 0. 080 - -
APACHE I 1.182(1.079-1.296) <0. 001 1.036(0.862-1.245) 0.708
SOFA 1.581(1.294-1.932) <0.001 1.361(1.033-1.792) 0.028
WBC 0.978(0.922-1.037) 0. 453 - -
Neut 1.004(0.964-1.045) 0. 851 - -
PCT 1.032(1.010-1.055) 0. 005 1.032(0.997-1.069) 0.073

HBP: heparin-binding protein; SCr: serum creatinine; eGFR: estimated glomerular fitration rate; Lac: lactic acid; APACHE I ; acute physiology and

chronic health evaluation I ; SOFA ; sequential organ failure assessment; WBC: white blood cell; Neut;neutrophils; PCT; procalcitonin;

—: no datum.
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Table 4  Evaluation value of multiple indicators for prognosis of patients with sepsis

Variable AUC SE 95%CI P value Sensitivity Specificity Cut-off value
HBP 0.874 0.044 (0.787-0.961) <0.001 92.7% 72.4% 79. 895
SOFA 0.913 0.041 (0.834-0.993) <0.001 95. 1% 79.3% 9.500

AKI: acute kidney injury; HBP . heparin-binding protein; SOFA; sequential organ failure assessment; AUC: area under the curve.
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Figure 1 ROC curve for predicting risk of AKI in

patients with sepsis
AKI: acute kidney injury; ROC: receiver operating
characteristic; HBP ; heparin-binding protein;

SOFA ; sequential organ failure assessment.
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