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HE . BY TN AR BABEAMKATIR(NT-proBNP) . A # % (ETX) B % 45 4% & (HBP ) AK-F5¢
TS A TR (VAT AR %) S50 A BB B TUS e TRMINE, ik I 2019%F1 A—202252 A=
B —ARERIOE 0 T8 BAF S 5 85894, IK4E BH NT—proBNP, ETX. HBP % 6K ##,
NIERETF BT 3N ATEE L. SRR A E. SR EHY 5 B &4 NT-proBNP, ETX. HBPK-F,
ST E IS TSR EBY EF TSR E, ST NT-proBNP, ETX., HBP A& & 454 KA
BHTGHTMNME, R NYHASHHESEIVAEH NT-proBNP, ETX, HBP % T MR %4 (P <0.05),
SRR 541, 28 % F NT—proBNP, ETX, HBP3J{& T3 H & F (P <0.05), 14 &% NT—proBNP,
ETX. HBPAK T2 M &4 (P <0.05), ST EMEAER FFR M RKXLFE D (APACHE 1) #4. A REF
B4 (SOFA) ##4. VAR &L, SREHGIHEL, SIS EEGT (cTnl) . NT-proBNP,

APACHE 134 [OR=5.165(95% CI:2.125, 12.554) ] .SOFA #4-[ OR=5.048(95% CI:2.077,12.268) ], =%
BB [OAR=4.889(95% CI:2.012,11.882) ], NT—proBNP [dRZ4.464(95% CI:1.837,10.849) ], ETX [dR:
3.983(95% CI:1.639,9.680) |. HBP [OR=3.861(95% CI:1.589,9.384) ] A& Hvardsm s &AL B &4
FUE# R B £ (P <0.05) , ROCWMZ MR SR, NT-proBNP, ETX. HBP & 3 HBEAFM &5 & %45
LB Ap BB TS B AR 5 B K 76.67%., 70.00%. 73.33% A7 80.00%, 45 FEHEAS A A 71.19%. 66.10%.
72.88%4289.83%, AUCHH|#40.741, 0.719, 0.721420.908, £5if NT-proBNP, ETX, HBP 5 &S %A
BB BETVEA K, IHBESTAN B H TS A8 B AT,
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Predictive value of NT-proBNP, ETX and HBP levels in prognosis of
patients with severe heart failure complicating acute kidney injury*
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Abstract: Objective To investigate the predictive values of N-terminal pro B-type natriuretic peptide (NT-
proBNP), endotoxin (ETX) and heparin-binding protein (HBP) levels in prognosis of patients with severe heart

failure complicating acute kidney injury. Methods A total of 89 patients with severe heart failure complicating
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acute kidney injury who were admitted to our hospital from January 2019 to March 2022 were selected. The clinical

data including levels of NT-proBNP, ETX and HBP were collected, and the patients were followed up for 3 months

after admission to evaluate their prognosis. The levels of NT-proBNP, ETX and HBP in patients with different New

York Heart Association (NYHA) functional classes and acute kidney injury stages were detected. Factors affecting

the prognosis of patients with severe heart failure complicating acute kidney injury were analyzed. The values of NT-

proBNP, ETX and HBP levels in predicting the prognosis of patients with severe heart failure complicating acute
kidney injury were determined. Results The levels of NT-proBNP, ETX and HBP in NYHA class IV patients were
higher than those in class III patients (P < 0.05). The levels of NT-proBNP, ETX and HBP in patients with acute
kidney injury stage 1 to 2 were lower than those in stage 3 patients (P < 0.05), while they were even lower in stage 1
patients than in stage 2 patients (P < 0.05). The Acute Physiology and Chronic Health Evaluation II (APACHE II)
score, Sequential Organ Failure Assessment (SOFA) score, the proportions of NYHA class IV and acute kidney

injury stage 3 patients, and the levels of cardiac troponin I (¢Tnl), NT-proBNP, ETX and HBP were higher, but left

ventricular ejection fraction (LVEF) was lower in the death group compared with the survival group (P < 0.05).
Multivariable Logistic regression analysis showed that the APACHE II score [OAR =5.165 (95% CI: 2.125, 12.554) ],
the SOFA score [OAR = 5.048 (95% CI: 2.077, 12.268) ], the NYHA functional class [OAR =4.889 (95% CI: 2.012,
11.882) ], the NT-proBNP level [OAR =4.464 (95% CI: 1.837, 10.849) ], the ETX level [OAR =3.983 (95% CI: 1.639,
9.680) ], and the HBP level [OAR = 3.861 (95% CI: 1.589, 9.384) ] were risk factors affecting the prognosis of
patients with severe heart failure complicating acute kidney injury (P < 0.05). The receiver operating characteristic
(ROC) curve analysis showed that the sensitivities of NT-proBNP, ETX, HBP and their combination in predicting the

prognosis of patients with severe heart failure complicating acute kidney injury were 76.67%, 70.00%, 73.33% and
80.00%, with the specificities being 71.19%, 66.10%, 72.88% and 89.83%, and the area under the ROC curves
(AUCs) were 0.741, 0.719, 0.721 and 0.908, respectively. Conclusions NT-proBNP, ETX, and HBP are related to

the prognosis of patients with severe heart failure complicating acute kidney injury, and combination of the three

indicators yields great predictive efficacy for the prognosis of these patients.
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assessment, SOFA) PF 23" 22 0 2= 5t 1 43 B (left
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% % liff (alanine aminotransferase, ALT) B HZLZE [ C Jx
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21 ARENINEES R EE NT-proBNP . ETX.HBP
7K Eb %

NYHA .0 T g4 2 W 4 5 IV 9% /35 NT-
proBNP \ETX \HBP /K- LLAL, 28 1 K 3, 2 R A 4
T2 B (P <0.05), V4 & # NT-proBNP, ETX |
HBP = Tt # . k1,

Fz1 ARRELINEES R EE NT-proBNP.ETX,
HBP/KELLE: (xzs)

NYHA .(» NT-proBNP/ ETX/ HBP/
Ifig s (pg/mL) (EU/mL) (ng/mL)
1|3 54 903.21 + 102.64 1.04+£0.18  46.01 +6.62
V& 35 1001.22 +140.35 1.29+0.21 53.89 £ 8.01
18 3.801 5.992 5.047
P1E 0.000 0.000 0.000

22 AREIAMERG S EEE NT-proBNP.ETX,
HBP 7k bk 8

S B 1203 B 5 NT—proBNP
ETX HBP /K- LU, 807 225007, 2 S A Geit
X (P<0.05). 1.2 4% NT-proBNP , ETX . HBP
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& F 3 W (P <0.05) , 1 ] 5% NT-proBNP ETX £2 TEAMSRGSEEE NT-proBNP . ETXH
HBP L T2 835 (P<0.05), W32, HBPKFELLE (xxs)

2.3 AEMEERERKARILE
FET-2H S5 A AP A ) AR BMI L Rl (=

Iﬂl}— ﬁﬁ(ﬁ I_JHElml:EE) %U:EIEE {@5‘3 TG . TC . 13 45 841.18 + 89.81 1.02+0.17 44.63 +6.17

Llﬁlﬁfﬁﬁ ﬁ?{éﬁ ﬂ?ﬂﬂ%% fLP% ':F'/L‘%Hﬂ(ﬁ ALT. 211 36 1002.01 +140.27 1.21+0.19 48.54 +7.86

”_‘\H_EI_QI? .CRP.WBC .PLT, leIE E El E El Iﬂlﬂﬂ 34 8 1236.33 + 185.64 1.48 £0.24 76.86 +9.49
HRE R 21 0K RS 42843 2504 68097
BF PR IR IR R A ZY Y i o o "

2R L (P>0.05), JET-4 APACHE II ¥4 .SOFA

PEOY VL IIRE S L RVE R ARG 3 W B e Tl Ly e o RE AN S L bk I B4 400 eTnl L LVEF . NT—
NT-proBNP . ETX , HBP # T/ 47 41 (P<0.05) , LVEF |\ (BNP ETX . HBP Jy (175 1t ( [ 1 Ve 1 725 ik

IETAEAFAL(P<0.05) . W33, TR AR g 252 B0 A1) , A58 25 2 P 22 Logistic 1114
24 FZMEEOCRGEHIMSHRGBETENEZE 8, 51 A K% 0.05, 5 KK 4 0.10, 45 58 85 .
% [F = Logistic [E V3547 APACHE 11 #F43[OR=5.165(95% CI:2.125,12.554)] .

DL E O 5 A T A B G I H BUS WS SOFA T4 OR=5.048(95% C1:2.077,12.268)] > I fiE
B (E4F=0,5ET-= 1) , APACHE I 4% .SOFA ¥ 4}Z%[OR=4.889(95% CI:2.012, 11.882)]. NT-proBNP

®3 AEAWREBEIRARHLER

T4l 30 20/10 22(73.33) 6(20.00) 9(30.00) 7(23.33) 8(26.67) 10(33.33)  7(23.33)
AP 59 28/31 38(64.41) 11(18.64) 16(27.12) 14(23.73) 15(2542)  22(3729)  15(25.42)
t/ X {H 2.954 0.721 0.024 0.082 0.002 0.016 0.135 0.047
P{E 0.086 0.396 0.878 0.775 0.967 0.899 0.713 0.829

SETEH 2.60 +0.41 641 +1.14 146.26 + 15.64 91.02 +10.23 37.73 +4.60 103.64 £ 6.51 18.95 £2.61
A 2.51+0.38 6.21 +0.99 142.31 £ 14.25 88.91 +8.57 36.24 +4.73 101.97 £ 7.21 12.88 £ 1.91
1/ ME 1.028 0.856 1.196 1.028 1.418 1.066 12.483
PH 0.307 0.395 0.235 0.307 0.160 0.289 0.000

Pl 11.04 +1.82 40.01 +6.23 13.69 + 1.47 33.84 £4.70 17.38 +2.11 33.85+£4.23 3791 +4.74
A 749 +1.13 43.98 +6.57 13.08 +1.39 33.17 £4.54 17.01 £2.03 32.04 £4.01 35.87 £4.62
t/x*ME 11.321 2.741 1.920 0.650 0.802 1.976 1.952
PfE 0.000 0.007 0.058 0.517 0.425 0.051 0.054

T4 129.03 + 18.28 10(33.33) 20(66.67) 15(50.00)  9(30.00)  6(20.00) 120.69 + 16.27 96.69 + 10.23
AT 132.18 £ 17.14 44(74.58) 15(25.42) 30(50.00)  27(45.76)  2(3.33) 111.06 + 14.68 101.20 + 11.36
11 x*MH 0.801 14.178 7.329 2.820 1.829
Pl 0.425 0.000 0.026 0.006 0.071
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Pl 34.62 +3.58 96.05 + 10.54 419.84 £ 53.61 4.19 £0.62 1130.25 + 102.58 1.33+0.24 62.84 +10.03
AP 3324 +3.32 90.94 + 12.01 415.14 +51.98 4.12+0.53 84591 +85.62 1.04 +0.19 42.13+£7.51
1/ ME 1.805 1.975 0.399 0.556 13.840 6.217 10.951
PfH 0.074 0.051 0.691 0.580 0.000 0.000 0.000

[OR=4.464 (95% CI:1.837,10.849)] . ETX [OR=3.983 1.589,9.384 ) |2 5% il FE i 00 2 5 I 20k B i 05 R 3
(95% CI: 1.639, 9.680)]. HBP [ O R=3.861 (95% CI: WL E (P<0.05). WL#E4,

R4 PMEEOCRSHILUBERMGBEREHEZES EEX Logistic EA5 5

APACHE 1134y 1.642 0.413 15.807 0.000 5.165 2.125 12.554
SOFA P43 1.619 0.358 20.452 0.000 5.048 2,077 12.268
LIREST 1.587 0.293 29.337 0.000 4.889 2.012 11.882
NT-proBNP 1.496 0.281 28.343 0.000 4.464 1.837 10.849
ETX 1382 0.293 22247 0.000 3.983 1.639 9.680
HBP 1.351 0.507 7.101 0.000 3.861 1.589 9.384

2.5 NT-proBNP.ETX.HBP/KFEXERELFEEH  BYBURIES SR 76.67% . 70.00% . 73.33% F1 80.00% ,
2SR G EET NN E B S 43 R 71.19% . 66.10% | 72.88% F1 89.83% ,

ROC {128 4> 725 % . 7% , NT-proBNP .ETX .HBP  AUC 43 % 24 0.741.,0.719. 0.721 il 0.908., U % 5
K3 HEBABMERE CEAIF A ERGRETE AR L.

%5 NT-proBNP.ETX.HBP K EFNEEOCEEH M SHRG BEREHEES

NT-proBNP 978.21 pg/mL 76.67 0.573 0.894 71.19 0.577 0.818 0.741 0.643 0.839
ETX 1.19 EU/mL 70.00 0.504 0.846 66.10 0.525 0.776 0.719 0.620 0.819
HBP 52.03 ng/mL 73.33 0.538 0.870 72.88 0.595 0.833 0.721 0.612 0.829
B - 80.00 0.609 0.916 89.83 0.785 0.958 0.908 0.850 0.966
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