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remodeling of the ventricular wall. The ELA-APJ path-
way in an animal model17,25 can suppress pathological hy-
pertrophy and remodeling. In rat models of myocardial 
infarction, the effects of ELA on cardiac fibrosis were 
observed in invasive catheter measurements, and LV sys-
tolic and end-diastolic pressures were improved follow-
ing ELA treatment26. Biological studies on ELA are rare, 
and comprehensive studies are needed. Several pathways 
within the apelin/ELA APJ system have been discussed 

Table 2: Pairwise comparisons of Elabela values according to the New York Heart Association classification of heart failure 
with reduced ejection fraction patients.

NYHA classifacation Elabela (ng/mL) Pairwise comparisons
p

[Elabela (ng/mL)]
NYHA class 1 (n=12) 6.25±0.75 Class 1 - Class 2 0.025
NYHA class 2 (n=27) 8.64±1.30 Class 1 - Class 3 <0.001
NYHA class 3 (n=24) 10.58±1.59 Class 1 - Class 4 <0.001
NYHA class 4 (n=10) 15.95±3.22 Class 2 - Class 3 0.024

Class 2 - Class 4 <0.001
Class 3 - Class 4 0.034

NYHA: New York Heart Association. 

Table 3: The correlation between Elabela and various variables.
r-value p

Age 0.115 0.161
BMI 0.121 0.140
Cardiac Tn 0.257 0.001
NT-proBNP 0.869 <0.001
LVEF
LVEDV
LVESV

-0.849
0.832
0.691

<0.001
<0.001
<0.001

LVEDD dimension 0.811 <0.001
LVESD dimension 0.568 <0.001
LA
LAVi

0.337
0.736

<0.001
<0.001

BMI: body mass index, Tn: troponin, NT-proBNP: N-terminal pro-
brain natriuretic peptide, LVEF: left ventricular ejection fraction, 
LVEDV: left ventricular end-diastolic volume, LVESV: left ven-
tricular end-systolic volume, LVEDD: left ventricular end diastolic 
dimension, LVESD: left ventricular end systolic dimension, LA: left 
atrium, LAVi: left atrial volume index.

Table 4: Univariate and multivariate Cox regression analysis for predicting study endpoints. The variable with a non-adjusted 
p-value of 0.1 was considered a potential risk factor and included in the multivariate analysis.

Variables Univariate analysis Multivariate analysis
HR 95 % CI p HR 95 % CI p

Age 1.052 1.000-1.101 0.041 1.023 0.964-1.230 0.039
Gender 0.963 0.332-2.764 0.941
LVEF 0.924 0.853-0.991 0.032 0.756 0.632-1.018 0.465
LVEDV
LAVi

1.215
0.686

0.742-1.627
0.492-0.822

0.023
0.078

1.142 1.022-1.547 0.028

Hemoglobin 0.944 0.873-1.025 0.154
Sodium 1.011 0.952-1.080 0.610
Uric acid 1.078 0.910-1.261 0.378
NT-proBNP 1.187 1.091-1.579 0.011 1.300 1.017-1.874 0.017
Cardiac Tn 1.000 0.998-1.002 0.948
ELA-32
ELA-32 ≥8.25

1.395
2.264

1.123-1.716
1.197-4715

0.002
0.001

1.501
2.556

1.112-2.480
1.078-3.941

0.008
<0.001

HR: hazard ratio, CI: confidence interval, LVEF: left ventricular ejection fraction, LVEDV: left ventricular end-diastolic volume, LAVi: left 
atrial volume index, NT-proBNP: N-terminal pro-brain natriuretic peptide, Tn: troponin, ELA: Elabela. 

in detail, and therapeutic strategies have been suggested 
for those with cardiovascular diseases28. As seen in the 
current study, increased ELA levels were associated with 
natriuretic peptide levels in HFrEF patients, suggesting 
that different systems may be active simultaneously in 
the pathogenesis of HF. 

One limitation of our study is its single-center design 
and limited number of cases. We performed a one-time 
measurement of ELA-32 levels in HFrEF patients. How-
ever, we have not obtained any information about the ef-
fect of different drug combinations or dose increases on 
ELA-32 blood levels over time. Although ELA-32 levels 
were only measured once, considering the relationship 
between ELA-32 levels and NYHA, biochemical, and 
echocardiographic parameters, our study may guide pro-
spective studies for the therapeutic use of ELA and deriv-
atives. The kit we used in the study is reasonably priced; 
however, the cost of the review and cost-effectiveness 
analyses is not included herein.

In conclusion, for the first time in the literature, the 
relationship between ELA levels and cardiovascular 
mortality and HF-related hospitalization in patients with 
HFrEF was evaluated. ELA-32 levels increased in paral-
lel with the NYHA stage in HFrEF patients. ELA-32 lev-
els are independent predictors of cardiovascular mortality 
and HF-related hospitalization in HFrEF patients.
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