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Total ( n =156) Non-survivors (allcause mortality) (n = 52)Survivors (n = 104)P value

Age; mean (SD) 76.7 (9.9) 79.1(9.8) 755(9 7) 0.032

Mean; n = (%) 73 (47) 22 (42) 1(49) 043

Underlying diseases; n = (%)
Previous diagnosis of HF 100 (84) 37(11) 63 (81) 0.20
Coronary artery disease 97 (62) 32 (62) 65 (63) 091
AMI, history 45 (29) 16 (31) 29 (28) 071
Hypertension 87 (56) 30 (58) 57 (55) 0.73
Stroke, cerebral infarction 24 (15) 11 (21) 13 (13) 0.16
Diabetes (type | or Il) 52 (33) 19 (37) 33 (32) 055
Chronic obstructive pulmonary disease 24 (15) 9(17) 15 (14) 0.64
Peripheral arterial disease 13 8) 48) 9(9) 0.84
Hypercholesterolemia 31 (20) 8(15) 23 (22) 032
Smoking 21 (13) 7(13) 14 (13) 1
Ex-smoker 17 (1) 5(10) 12 (12) 0.72

Medication at admission; n = (%)
-blocker 97 (62) 35 (67) 62 (60) 035
ACEI/ARB 84 (54) 26 (50) 58 (56) 0.50
Furosemide 86 (55) 32(82) 54 (52) 0.26
Dihydropyridine Ca blocker 21 (13) 6(12) 15 (14) 0.62
ASA 63 (40) 21 (40) 42 (40) 1
Warfarin 41 (26) 18 (35) 23 (22) 0.10
Lipid lowering 45 (29) 13 (25) 32 31) 0.46
Spironolactone 16 (10) 9(17) 7(7) 0.041

1CD; n = (%) 8(5) 1(2) 7(7) 020

Clinicalpresentation
Systolic blood pressure, ' 149 (36) 139 (34) 154 (36) 0.014

mmHg; mean (SD); N = 152
Diastolic blood pressure, 83 (20) 77 (19) 86 (20) 0.009

mmHg; mean (SD); N = 152
LVEF ! (%); mean (SD); N = 79 42 (16) 43 (19) 42 (14) 0.78
Heart rate, ' beatsimin; mean (SD); N = 151 93 (29) 97 (36) 90 (25) 0.21
Na, * mmol/L; median (IQR); N = 149 139 (135-141) 138 (134-141) 139 (136-141) 0.061
Haemoglobin, ' g/L, median (IQR); N = 147 128 (115-139) 125 (115-135) 130 (114-142) 0.157
Cystatin C, mg/L, median (IQR) 1.33 (111-1.64) 1.47 (1.33-1.79) 1.21(0.96-1.46)  0.0001
Creatinine, pmol/L, median (IQR) 87.0 (73.0-118.0) 106.0 (81.5-125.8) 84.5(71.8-109.3)  0.032
CRP, 'mglL; median (IQR); N = 150 9.0 (3.6-20.4) 15.0 (6.9-27.5) 7.0 (3.0-15.6) 0.076
Elevated cTn '-?; n = (%); N = 126 52/126 (41) 20/42 (48) 32/84 (38) 0.36
CT-IGFBP-4, ngimL; median (IQR) 106 (67-160) 136 (104-203) 88 (47-133 0.0018
NT-proBNP, pg/mL; median (IQR) 4282 (2223-7397) 5490 (3604-14 575) 3581 (1568-6172) 0.007

ACEI/ARB, enzyme receptor blocker; AMI, acute myocardial infarction; ASA, acetylsalicylic

acid; CRP, C-reactive protein; cTn, cardiac troponin; ICD, implantable cardioverter defibrilator; IR, interquartile range; LVEF, left ventric-

ular ejection fraction; NT-proBNP, N terminal pro brain natriuretic peptide; SD, standard deviation.

" Some data are missing; available number of patients (N) is indicated; for CRP, 142 samples were available at admission and eight (5.3%)

samples were obtained during hospitalization

“ Elevated cTn corresponds to cTnT > 0.03 ng/mL or cTnl 2 0.035 ng/mL.

Table 1 Baseline demographic and clinical characteristics as a function of all-cause

mortality during 1 year of follow-up
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Figure 1. Correlation of N-terminal pro brain natriuretic peptide (NT-proBNP),
CT-IGFBP-4, and C-reactive protein (CRP) in a study cohort of patients with
acute heart failure.
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Figure 2. N-terminal pro brain natriuretic peptide (NT-proBNP) (A), CT-IGFBP-4
(B), and C-reactive protein (CRP) (C) concentrations at admission in 1 year survivors
and non-survivors with acute heart failure. The central line represents median, box

represents interquartile range, and whiskers represent 5 " and 95 * percentiles.
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Figure 3 Receiver operator characteristic analysis of the clinical predic-
tion model, N-terminal pro brain natriuretic peptide (NT-proBNP), CT-
IGFBP-4, C-reactive protein (CRP), and their combinations. Prediction
of all-cause mortality at 1 month (A) and 1 year (B) by NT-proBNP, CT-
IGFBP-4, CRP, and their combinations. P < 0.001 for all ROC curves
com- pared with 0.5 curves.
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FBP-4R) 2R EMROCHZLERY (AUC) BEeTHMX
N —FRAUC, BITENT-proBNPHICT-IGFBP-48x &
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CT-IGFBP-43f TAHFEEF L TR MTUNMNETE KB
e, RMBEEARRTHEELE ZEZNOM
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RENB GRS TR . PAPP-AMRIT FAMISHE . &
FET RN EAMIZEMACEFUN T EHE —EMNE.

BHOHAREZWPAPP-AXN FHFEE N TUEMMEL
BEEUHHTTEE., HRBLLMPAPP-AX F 6834l
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FREERZMR, HPEOREIBBAPESREK
F. TR LOFEARSREFENE W, HRETR,
CT-IGFBP-4 5] E HAHF B E TS AN EZE A M E -

AHFEZEARAREHCRISENERENRZRZHEAEE
S52nSUBAER MEERSYRN. ZHRTUH
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Comparison of biomarkers and their combinations

NT-probi 0722
CTGF8P-4 07: 27 (0. o
cRP 0,683 G5 (0583 07590 P nssn‘

NIproBNE combined with CTGFBP-4 0793 0752 0676 082007 = 00018 = 029757
NT-proBNP combined with 0776 27) - 000351 .

CT-IGFBP-4 combined wit 0.801 0763 (0.5 o0
N 10BN combined with C1GFSP-4 and R 0833 P 200001 b= 000227 p < 0.0001" 0758 0.716-0.860) p < 50001 = 0.0084"

0.0001"
Comparsonofciical moelswit ifrent biomarters nluded
Ciinical prediction mo 0.710(0.594-0.825) 0.699 (0.610-0.789)
Cinical reicion model combined with NT-proBP 0.770 (0.675-0.865) P = 0.1062" 0.732 (0.648-0816) P = 0.1679"

Cliical prediction model combined with CTIGFEP-4. 0798 0.700-089 ¢ - 00357 o774 0se08s3p - o0ase:
Ciinical prediction model combined with CRP 4 (0.681-0.886) P = 0.0671° 7 (0.62-0.832) P = 0.0643¢
Ciria edicion el combined arth O IG9-4, NT-proBNP, and0 870 (0.8030.638) P - 6.0009" 0817 (0747 0.887) p - 60020"

crp
Cox proportional hazard ratio analysis
One month mortality; Hazard ratio (95% CI) One year mortalit; Hazard ratio (95% CI)

Univariate analysis

NT-proBNP 5,83 (1.76-19.39) P = 0,004 3.89 (1.83-8.26) P = 00004
CT-IGFEP-4 6.15 (2.12-17.79) P = 0.0008 420211-839 7 < 00000
6 (1.48-5.53) P 2,42 (1.46-3.99) P = 0.0006

Combination, NT-proBNe, CTAGFBP-4, and CRP (Two. or threeNot appiable 3 1o endpoint occuted withn 1 morth in the3.66 (4.25-43.67) P < 0.0001
biomarkers above cyt-off) reference grou
Multivariate analysis®

NT-proBNP 4,95 (1.85-13.27) P = 0.0015 3.29(1.66-6.55) P = 00006
CTiGF8P-4. 530111370 P 0000 326 (16365107 - 00008

crp 37-4.72) P = 0.0032 16 (134-3.49) P = 00017

Combination NT-proBNP,  CTIGF8P4, and CRP (two o iecon appreabi 25 mo endpent occure ithin 1 month i the.04 (462,51 86) 7 - 0.0001
biomarkers above cut-off") reference group

Clinical prediction model included age, gender, systolic blood pressure on admission, creatinine, sodium, previous history of HF, hypertension, and

coronary artery disease. P < 0.001 for

all ROC curves compared with 0.5 curves.

CRP, C-reactive protein; NT-proBNP, N terminal pro brain natriuretic peptide; ROC AUC, receiver operator characteristic area under the curve

! P-values for comparison with NT-proBNP.

 P-values for comparison with CT-IGFBP-4.

+ P-values for comparison with CRP.

“P-values for comparison with clinical prediction model.

s Multivariate Cox proportional hazard ratio analysis included NT-proBNP, CT-IGFBP-4, CRP, cystatin C, cTnT or cTnl, age, gender, early
diagnosed HF, coronary artery disease, hyperten-sion, chronic kidney failure, history of diabetes, heart rate, haemoglobin, and plasma sodium

“Combination NT-proBNP, CT-IGFBP-4, and CRP (two or three biomarkers above cut-off) compared with reference group: no biomarkers
increased or one biomarker increased for NT-proBNP, CT-IGFBP-4, and CRP. CI, confidence interval.CT-IGFBP-4 in acute heart failure

Table 2 ROC curve and Cox proportional hazard ratio analyses of all-cause mortality
within 1 year and 1 month follow-up.

Figure 4 Kaplan—Meier survival curve for patients according to N-terminal pro brain
natriuretic peptide (NT-proBNP), CT-IGFBP-4, and C-reactive protein levels. The
patients are divided into two groups (A) or three groups (B) according to the
NT-proBNP (‘Increased’: 23078 pg/mL) and CT-IGFBP-4 (‘Increased’: 292.5 ng/mL)
levels as indicated in the legends. Log-rank P-values were <0.001 for all figures.
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