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Comparison of different biomarkers in heart failure with reduced and
preserved left ventricular ejection fraction
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[ Abstract] Objective To determine the serum concentrations of N-terminal pro-type (or brain) natriuretic peptide
(NT-proBNP), high sensitivity C-reactive protein (hs-CRP) and cystatin C (Cys-C) in the patients with reduced ejection fraction
heart failure (HF-REF) or with preserved ejection fraction heart failure (HF-PEF) and investigate their relationship for clinical
value. Methods A total of 106 outpatients with established diagnosis of heart failure (HF) in our department from November
2012 to May 2013 were prospectively subjected in this study. There were 58 cases of HF-REF (group A) and 48 cases of HF-PEF
(group B). Blood samples were collected at their admission to determine the serum levels of NT-proBNP, Cys-C and hs-CRP, renal
function, liver function, blood lipid, left ventricular ejection fraction (LVEF), etc. A cross-sectional study was performed in the
above serum concentrations of NT-proBNP, hs-CRP and Cys-C between these 2 groups, and a correlation analysis was carried out
on their heart failure indices. Results The serum levels of NT-proBNP and Cys-C were significanctly higher in the patients with
HF-REF than in those with HF-PEF (both P < 0.05), but no significant difference was seen in the level of hs-CRP (P > 0.05). In
patients with HF-REF, NT-proBNP was correlated with hs-CRP (r=0.482, P =0.009) and Cys-C (r = 0.450, P = 0.014), while
hs-CRP was not correlated with Cys-C (r=0.338, P =0.079). In patients with HF-PEF, NT-pro BNP was only correlated
significantly with Cys-C (r=0.429, P =0.041), but not with hs-CRP (r=0.411, P =0.051), while hs-CRP was correlated with
Cys-C (r=0.834, P=0.000). Conclusion The serum concentrations of HF biomarker are different between HF-PEF and
HF-REF patients. NT-pro BNP may be less useful in HF-PEF than in HF-REF.
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Table 1 Baseline characteristics of all subjects
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Table 2 Concentrations of biomarkers in both populations

HF-REF group  HF-PEF group
Index

(n=58) (n=48)
Age(years, x+ts) 56.83 + 14.71 57.08 + 13.32
Male[n(%)] 32 (55.17) 14 (29.16)"
BMI(kg/m? x+s) 23.46 + 3.02 23.60 +2.97
LVEF(%) 35.00 + 8.00 61.00 + 8.00"
NYHA functional class[n(%)]
I 8 (13.79) 6 (12.50)
I 24 (41.38) 20 (41.67)
] 26 (44.83) 22 (45.83)
Previous medical history[n(%)]
CAD 9 (15.52) 8 (16.33)
Hypertension 16 (27.59) 14 (29.17)
Cardiomyopathy 30 (51.72) 24 (50.00)
Others 3(5.17) 2 (4.17)
Blood pressure 125.50 + 24.67/ 122.87 +17.00/
(mmHg, x+s) 75.03 =+ 9.26 75.08 + 9.89
Heart rate(beats/min, x +s) 91.10 + 17.67 85.56 +10.26
Pharmacological treatment[n(%o)]
ACEI or ARB 48 (82.76) 40 (83.33)
B-Blocker 56 (96.60) 30 (62.50)"
Digoxin 8 (13.79) 4 (8.33)"
Diuretics 57 (98.28) 47 (97.92)
Furosemide 54 (93.10) 41 (85.42)"
Thiazide diuretic 2 (3.45) 44 (91.67)
Spironolactone 54 (93.10) 44 (91.67)
Aspirin 40 (68.97) 28 (58.33)
Nitrates 48 (82.76) 26 (54.17)"

Continuous variables presented as mean + SD. HF-REF: heart
failure with reduced ejection fraction; HF-PEF: heart failure with
preserved ejection fraction; CAD: coronary artery disease; ACEI:
angiotensin-converting enzyme inhibitor; ARB: angiotensin I
receptor blocker; HF: heart failure; LVEF: left ventricular ejection
fraction; NYHA: New York Heart Association. Compared with
HF-REF, P < 0.05

EZRAGIFE X (P<0.05) , {Hhs-CRPAE X
WHNZER TSI E XL (P>0.05) . ERHET
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P=0.079) ; H1#&4n[Hl, NT-proBNPY Cys-C
AW EM M (r=0.429, P=0.041), 5hs-CRP

Biomarker HF-REF group HF-PEF group
NT-proBNP 3315.86 + 2446.05 1208.36 + 1682.35"
hs-CRP 1.23+1.91 1.00 £ 1.84
Cys-C 1.06 +0.60 0.79+0.22

Continuous variables presented as mean + SD. HF-REF: heart

failure with reduced ejection fraction; HF-PEF: heart failure with
preserved ejection fraction; hs-CRP: high-sensitivity C-reactive
protein; NT-proBNP: N-terminal pro-B type natriuretic peptide.
Compared with HF-REF group, P < 0.05
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P=10.000) .
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Figure 1 Concentrations in biomarkers in patients with HF-REF or HF-PEF
Lines represent minimum, 25th percentile, median, 75th percentile, and maximum values. HF-REF: heart failure with reduced ejection fraction;
HF-PEF: heart failure with preserved ejection fraction; Cys-C: cystatin C; hs-CRP: high-sensitivity C-reactive protein; NT-proBNP: N-terminal
pro-B type natriuretic peptide

%3 HF-REFERZEIMHFIR S AR R
Table 3  Correlations of biomarkers in patients with HF with
reduced LVEF  [Coefficients(P values)]

NT-pro BNP hs-CRP CYsS-C
NT-proBNP - -
hs-CRP 0.482 (0.009) - -
Cys-C 0.450 (0.014) 0.338 (0.079) -

HF: heart failure; hs-CRP: high sensitivity C-reactive protein;
LVEF: left ventricular ejection fraction; NT-proBNP: N-terminal
pro-B type natriuretic peptide; hs-CRP: high sensitivity C-reactive
protein; CYS-C: Cystatin C

%4 HF-PEFEE=FHFRICYIBIHEX 1
Table 4 Correlations of biomarkers in patients with HF with
preserved LVEF  [Coefficients(P values)]

NT-pro BNP hs-CRP CYS-C
NT-pro BNP - - -
hs-CRP 0.411 (0.051) - -
CYs-C 0.429 (0.041)  0.834 (0.000) -

HF: heart failure; LVEF: left ventricular ejection fraction;
NT-proBNP: N-terminal pro-B type natriuretic peptide; hs-CRP:
high sensitivity C-reactive protein; Cys-C: cystatin C
Cys-Cot— ik 7 7 AR WAL Bk 2 11, e i
N OO I A3 11 I 98 T LA 58 A A
Sy, R EGFRAEAL I A IRESR 5™ Shiipak
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