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[ Abstract] Objective To investigate the predictive value of serum heparin binding protein ( HBP) and procalcitonin ( PCT) for
28-day mortality risk in patients with sepsis associated acute kidney injury ( SA-AKI). Methods A retrospective analysis was
performed of the clinical data of 75 SA-AKI patients admitted to the intensive care unit (ICU) of Emergency Department in Shanxi
Bethune Hospital from July 2020 to February 2022. They were divided into the survival group (n=51) and death group (n=24) based
on 28-day outcome, and the two groups were compared in HBP, PCT and other clinical data. SPSS statistics 26. 0 was used for data
analysis. Depending on the data type, t-test, Mann-Whitney U test, or X’ test was used for comparison between groups. Univariate

analysis and multivariate logistic regression were used to analyze the factors influencing the risk of death at 28 days, and forest plots
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were drawn to compare the independent prognostic factors. Receiver operating characteristic (ROC) curve was drawn to evaluate the
The two groups differed significantly in HBP [ 115.66 (96. 88,255.20) wvs
95.61(46.82,114.79) ng/ml], PCT [29.13(26.03,111.53) vs 14.41(6.62,23.91) ng/ml], lactic acid [ 3.90(1.75,6.93) wvs
2.02(1.47,4.08) mmol/L], APACHE II [25.50 (21.25,31.00) wvs 20.00( 16.00,26.25) points ], SOFA [ (11.46+3.68) vs
(8.69+3.50) points ], hospital stay [9.00(5.50,19.75) »s 21.50( 15.00,30.00) d], use of mechanical ventilation support
[24(100.0%) vs 35(68.6%) ], and use of vasoconstrictor [ 22(91.7%) vs 32(62.7%) ] (P<0.05). Logistic regression analysis
showed that HBP (OR= 1. 155, 95% CI 1.007-1.325), PCT (OR=2.698, 95% CI 1.003-7.254) and hospital stay (OR= 0.379,
95%CI 0. 144-0.995) were independent influencing factors for death at 28 days in the SA-AKI patients. ROC curve analysis showed an

predictive value of 28-day death risk factors. Results

area under the curve ( AUC) of 0. 755 for HBP with an optimal cut-off value of 65. 815 ng/ml, a sensitivity of 58. 3% and a specificity
of 78.4% ; an AUC of 0. 871 for PCT with an optimal cut-off value of 20. 670 ng/ml, a sensitivity of 100. 0% and a specificity of
64.7% ; and an AUC of 0. 903 both with an optimal cut-off value of 0. 222 ng/ml, a sensitivity of 100. 0% and a specificity of 70. 6%.
Conclusion Elevated serum levels of HBP and PCT were independent risk factors for 28-day death in SA-AKI patients. Serum levels of
HBP and PCT have good predictive value for 28-day death in SA-AKI patients, and they predict better in combination than individually.
[ Key words]
This work was supported by the Key Project of Research and Development Plan of Shanxi Province (201603D321065).
Corresponding author: YAN Xin-Ming, E-mail. 943730288@ qq. com

heparin binding protein; procalcitonin; sepsis; acute kidney injury; prognosis

ZMEE B (acute kidney injury , AKT) 5 %5 s} 7]
P TR T D R S AR ISR B e R | I R AE S 9 BK
FEEAER A AKL I EER N Z —, KT IRFEAEAH
K Z B 1475 (sepsis associated acute kidney injury,
SA-AKT) A AL 1) 5 8oL AN, & A 5 SE
SN SRR ZE AL AR A A O, SA-AKT B
HHIET R, BT AKL 548 m A fE R A
S PR IR e XU (9 SA-AKT g3, T
St 0 AKD T REAT & T4 mi 2B A3 T
R 454 % 1 (heparin binding protein, HBP ) i i3 34 il
M PN B IE G2 P 200 i S S0 BEL i AR 3 8 A S B A
SA-AKI (B4 & 4F ™ . Ak, HBP Wl fE 17 0]
LI SA-AKIL IF U HAET- %, CABISIER] HBP
5 SA-AKT §- 1132 Wi 4y ¢, {5 H Al % K HBP 5
SA-AKI TS AH IR 5E . 0T AKT 5 I3 P %
F5 2 J5 ( procalcitonin, PCT) 7K 2 & 18 &7 | I 59015
JEEEREREAR O, SR UIH AT S L2 W AKT R T4l
PR AR . B, A SBT3 HBP
HRE PCT X SA-AKI S8 2 WUS A9 A5 4016, LAY 1
e PR B T SR 00 A R A 3 XU SA-AKT F

1 W&RE5FE

1.1 #HRMK

BEE 2020 4F 12 A & 2022 4F 2 A ILPE4 Bk
BER 2128 HAE WP % (intensive care unit, ICU)
AR 75 B SA-AKT BE AT IER 4, MR35 28 d
TS A B K R Oy S AR AR A (51 ) A BT A
(24 1) . AIABRE: (1) FF5 (5 3 IRIEEIE A EE
SERTEE X PR A3 ( Sepsis—3)>>[6] ZWrbriE; (2) 7%

A 2012 AFEGE A RR IR US 412U 2 19 AKL 2
WibRiE' ™ 5 (3) 4F R > 18 %5 (4) IR BB 2%, HE
BRbmiE: (1) 367 i B rh A S h B s (2) A
PEV DREA 425 (3) ABEHT 1 N 2 T 212y
s (4) ABEHTC 52 B IR ARIRIT; (5) & Mk
A A B 2R 5 (6) SR U S 3L 10 2
(7)BEVIR DT 5 (8) IRAAUMAE ; (9) I M 78 45 (10) 7K
PR I T - 1 25 L
1.2 ik

JITA A REEARE 24 h INIEHIK M A Sk i, 1
RN SR BOAERE M) A TCRERIS 25— TR
o B N ICU AR B 18] 23 ik A SR 4L
kA B 518 P Al R O PE 43 (acute physiology and
chronic health evaluation Il, APACHE 1) &5l &8 B &=
U143 ( sequential organ failure assessment, SOFA),
25 5 E % LR 97 (continuous renal replacement
therapy , CRRT) HUBHE ., 1L WSO 14 245 0 1 o ]
M3 HBP PCT ML ILEF IR 2 A B /N Bk 3 i
FLIR Lo L AT, b Mk Al A 2
Wifs 28 d A A F 0. LA A K g 48 br S 745 14
RABE 24 h NI EZE(AE
1.3 SitF4hiE

KH SPSS 26. 0 GEit iR PRt AT Bdm b, IEAS
O3 TR ORI B bR v 22 (ks ) R, 4HIA] 1L
BRI ¢ i s AAF G I 20 A 0y H & Rl b
AR (VUL ) [M(Q,,Q,) 13, I He A
KHAEZ L Mann-Whitney U #3565, 1809 BE LA B
(A3 Fom  HE LBCR X K, RHIZH
K5 Hr SA-AKT (B 28 d BJA Y52 Wi [F 3%



<662 - HHEBIFZAVEIINAGE

0249 28 H 4521 4% 4

9] Chin J Mult Organ Dis Elderly, Vol.21, No.9, Sept. 28, 2022

K GraphPad Prism 2 fill AR & B LA SA-AKIT
B 28d WS R N R 1Y 22 5, Ll Z2ilE T
YEHFAIE (receiver operating characteristic, ROC) [ £k
PG AEARA SA-AKT 82 28 d B B9 0 41 fEL
P<0.05 NZESFAGIFHE L,

% R

=A

2.1 2 ABERKZRILER

SA-AKI 83 28 d JHALF A 32.0% (24/75) .
2 AR AR RS BG4 3 ik Al
CRRT b # % A 48 B ( partial pressure of oxygen/
fraction of inspiration oxygen, Pa0,/Fi0,) HL#, 25 5
BTG 5 L (P>0.05), 1fii APACHE I3 43,

I=VA
Al

2

YR ICU fE B
(P<0.05;% 1),
2.2 2HBEEUIERIER

2 B HBP \PCT M FLIK T2 R A G it
B (P<0.05) ; MHH JILEF IR A /NERIE R
FIARART A P R A B B S At e g, 25 57
BTG E L (P>0.05;3K 2) .
2.3 logistic B34 #7 B& 28 d L T K& B9 I 57

2 E =

B PR 2R 43 b B A P AE 5 B HBP  PCT
FLER APACHE II $£4) SOFA ¥4 HUHE S 1M
W4 259 1CU Bt [ gh A 2 2 logistic A1
TR, 45 HBP \ PCT /K- K ICU = g st ] 2

W) LA, 225 A Ge it e T L

SOFA P43 i FHAUME <L A A i P2y SA-AKI A 28 d SET-RYMSL IR R (K 3) .
®1 2HBERKABLLE
Table 1  Comparison of baseline data between two groups

Ttem Survival group(n=51) Death group(n=24) t/Z/X? P value
Age( years, xxs) 61.46+13.71 61.12+16.53 —-0. 088 0.930
Female[ n( %) ] 32(62.7) 16(66.7) 0. 109 0. 741
MAP ( mmHg, %) 88.42+2.74 83.79+4.26 0.034 0.522
APACHE 11 [ points, M(Q,,05) ] 20.00( 16. 00,26. 25) 25.50(21.25,31.00) -3.026 0.002
SOFA ( points, x+s) 8.69+3.50 11.46+3. 68 -3.146 0.002
ICU stay[d, M(Q,, Q3)] 21.50( 15. 00,30.00) 9.00(5.50,19.75) -4.029 0. 001
Number of failure organ[ n( %) | 7. 644 0. 054

1 17(33.3) 3(12.5)

2 17(33.3) 8(33.3)

3 14(27.5) 7(29.2)

4 3(5.9) 6(25.0)
CRRT[n(%) ] 16(31.4) 12(50.0) 2.420 0.120
MV[n(%) ] 35(68.6) 24(100.0) 9.571 0. 002
Vasoconstrictor[ n( %) ] 32(62.7) 22(91.7) 6.771 0. 009
Primary disease[ n( %) | 29(56.9) 10(41.7) 1.510 0.219
Pa0,/FiO,( mmHg, x+s) 237.91+104. 21 214.73+92. 56 0.930 0. 355

MAP: mean arterial pressure; APACHE II; acute physiology and chronic health evaluation II; SOFA: sequential organ failure assessment; ICU: intensive

care unit; CRRT: continuous renal replacement therapy; MV : mechanical ventilation; Pa0O,/FiO,, partial pressure of oxygen/fraction of inspiration oxygen.

1 mmHg=0. 133 kPa.
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Table 2 Comparison of biochemical indicators between two groups [M(Q,, Q3)]

Ttem Survival group(n=51) Death group(n=24) A P value
HBP (ng/ml) 95.61(46.82,114.79) 115.66(96. 87,255.20) -3.544 0. 001
PCT(ng/ml) 14.41(6.62,23.91) 29.13(26.03,111.53) -5.151 0.001
K*(mmol/L) 4.21(3.77,4.74) 4.14(3.48,4.54) -0.993 0.321
SCr( pmol/L) 205.35(152. 50,272. 40) 194. 05( 143. 90,346. 75) -0.363 0.716
BUN( mmol/L) 16. 00( 10. 83,26.56) 18.70(11.90,25.98) -0. 801 0.423
eGFR( mL/min) 27.20(17.45,36.60) 27.84(13.46,38.70) -0.125 0.901
Lac( mmol/L) 2.02(1.47,4.08) 3.90(1.75,6.93) -2.437 0.015
WBC(x10°/1.) 10.30(7.90,14. 15) 11.85(5.50,20.33) -0.369 0.712
NEUT(x10°/L) 9.63(7.00,13.10) 10. 64(4.73,19.38) -0.170 0. 865

HBP: heparin binding protein; PCT; procalcitonin; SCr; serum creatinine;

lactic acid; WBC: white blood cells; NEUT; neutrophile granulocyte.

BUN: blood urea nitrogen; eGFR; estimated glomerular filtration rate; Lac:
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Table 3 Multivariate logistic regression analysis of 28 d death risk
Factor B S w P value OR 95%CI

HBP 0. 144 0.070 4. 259 0.039 1. 155 1.007-1. 325
PCT 0.992 0. 505 3. 866 0.049 2.698 1.003-7. 254
Lac 2. 064 1.181 3.055 0.081 7.877 0.778-79.728
APACHE I -0.517 0.401 1. 667 0.197 0. 596 0.272-1.307
SOFA 1.298 0.786 2.727 0.099 3.663 0.785-17.098
MV 21.501 5285. 069 0. 001 0.997 2.180x10° 0.001-
Vasoconstrictor 21.054 58.023 0.132 0.717 1.390x10° 0.001-

ICU stay -0.970 0.492 3.881 0.049 0.379 0. 144-0. 995

HBP: heparin binding protein; PCT: procalcitonin; Lac: lactic acid; APACHE II: acute physiology and chronic health evaluation II; SOFA: sequential

organ failure assessment; MV mechanical ventilation; ICU; intensive care unit.
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Figure 1  Forest plot of independent factors influencing

28 d risk of death
ICU; intensive care unit; PCT: procalcitonin;

HBP; heparin binding protein.
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HBP; heparin binding protein; PCT: procalcitonin;

ROC: receiver operating characteristic.
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