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ABSTRACT

Objective To determine the prognostic role of big
endothelin-1 (ET-1) in left ventricular non-compaction
cardiomyopathy (LVNQ).

Methods We prospectively enrolled patients whose
LVNC was diagnosed by cardiac MRI and who had big
ET-1 data available. Primary end point was a composite
of all-cause mortality, heart transplantation, sustained
ventricular tachycardia/fibrillation and implanted
cardioverter defibrillator discharge. Secondary end point
was cardiac death or heart transplantation.

Results Altogether, 203 patients (median age 44 years;
70.9% male) were divided into high-level (=0.42 pmol/L)
and low-level (<0.42 pmol/L) big ET-1 groups according
to the median value of plasma big ET-1 levels. Ln big
ET-1 was positively associated with Ln N-terminal pro-
brain natriuretic peptide, left ventricular diameter, but
negatively related to age and Ln left ventricular ejection
fraction. Median follow-up was 1.9 years (IQR 0.9-3.1
years). Kaplan-Meier analysis showed that, compared
with patients with low levels of big ET-1, those with
high levels were at greater risk for meeting both primary
(p<0.001) and secondary (p<0.001) end points. The
C-statistic estimation of Ln big ET-1 for predicting the
primary outcome was 0.755 (95% Cl 0.685 to 0.824,
p<0.001). After adjusting for confounding factors, Ln
big ET-1 was identified as an independent predictor of
the composite primary outcome (HR 1.83, 95%Cl 1.27
t0 2.62, p=0.001) and secondary outcome (HR 1.93,
95% Cl 1.32 t0 2.83, p=0.001).

Conclusions Plasma big ET-1 may be a valuable index
to predict the clinical adverse outcomes in patients with
LVNC.

INTRODUCTION

Left ventricular non-compaction cardiomyopathy
(LVNC) is a heterogeneous myocardial disorder
characterised by prominent trabeculae, intratrabec-
ular recesses and a left ventricular myocardium with
distinct compacted and non-compacted layers.'
LVNC was classified as a distinct cardiomyopathy
by the American Heart Association,” whereas the
European Society of Cardiology included it as an
unclassified cardiomyopathy.> LVNC, which can
occur at any age, has various clinical presentations,
ranging from an asymptomatic condition to conges-
tive heart failure, arrhythmia to systemic embolism
or even sudden cardiac death (SCD).** Although
the awareness of LVNC has increased in recent
years, quantitative data about risk stratification and
prognostication remain scarce. Hence, it is vital

to identify novel and useful predictors for adverse
events to improve the prognosis of LVNC.

Big endothelin-1 (ET-1), the precursor protein of
ET-1, can provide the same quantities of biologic
importance as ET-1 and has a higher concentration
and longer half-life time in the peripheral circula-
tion.” 8 Previous studies, however, have identified
big ET-1 as a risk factor for a poor prognosis in
patients with atrial fibrillation (AF)’ or coronary
artery disease (CAD).'® ' In addition, several
significant risk factors associated with disease
progression or mortality in patients with LVNC
have been reported, including cardiac dysfunction,
arrhythmias, neuromuscular disorders, positive
genotype, N-terminal pro-brain natriuretic peptide
(NT-pro-BNP) and late gadolinium enhancement
(LGE) on cardiac magnetic resonance (CMR).!> 1
We found no investigations in the literature, though,
that addressed the prognostic power of big ET-1 in
patients with LVNC.

The present study aimed to determine the prog-
nostic ability of big ET-1 in patients with LVNC and
to verify the possibility that an elevated plasma level
of big ET-1 is an independent predictor of adverse
outcomes in patients with LVNC. We hypothe-
sised that, as a novel biomarker, it could allow for
improved prognostic risk stratification of LVNC.

MATERIALS AND METHODS

Study population

Patients with left ventricular abnormal trabecula-
tions were prospectively recruited at Fuwai Hospital
in Beijing between January 2014 and June 2019.
LVNC was diagnosed based on the CMR criteria
proposed by Petersen et al in 2005."” The main
criterion was an end-diastolic ratio between non-
compacted and compacted myocardium of >2.3.
Among them, patients with plasma big ET-1 data
were included in this analysis (online supplemental
figure 1). Baseline information of all subjects was
collected, including demographic features, vital
signs on admission, alcohol intake, smoking habits,
medical history, family history and CMR features.
Informed consent was obtained from all patients.

Laboratory measurements of big ET-1

Peripheral venous blood was collected into ethylene-
diaminetetraacetic acid-treated tubes for measuring
plasma big ET-1 levels. The big ET-1 concentrations
were quantified using the Big Endothelin-1 ELISA
Kit (NO. BI-20082H; Biomedica, Wien, Austria),
following the standard protocol.
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Cardiac evaluation

CMR imaging was performed using a 1.5-T scanner (Magnetom
Avanto, Siemens Medical Solutions, Erlangen, Germany). The
endocardial and epicardial contours of left ventricular myocar-
dium were manually traced at end-diastole and end-systole on
short-axis b-SSFP cine images. Cardiac volumetric parameters,
including left ventricular end-diastolic volume (LVEDV) and left
ventricular end-systolic volume (LVESV), were automatically
generated. Left ventricular ejection fraction (LVEF) was calcu-
lated by following formula: LVEF (%) = (LVEDV - LVESV)/
LVEDV*100%. Images of LGE were obtained 10-15 min after
intravenous administration of gadolinium-diethylenetriamine
pentaacetic acid (Magnevist, Schering AG, Berlin, Germany) at a
dose of 0.2 mmol/kg.

Follow-up and outcomes

Follow-up data were obtained from the patient’s clinic history
or by telephone interviews. The study was closed in July 2019.
The primary end point was a composite of all-cause mortality,
heart transplantation, the sustained ventricular tachycardia (VT)
and ventricular fibrillation (VF), implanted cardioverter defibril-
lator discharge or systemic thromboembolism. Cardiac death or
heart transplantation was regarded as a composite secondary
end point. Cardiac death included SCD and heart-failure-related
death. SCD was defined as rapid, and unexpected death due to
a cardiac event occurring within 1hour after symptom onset.
Heart-failure-related death was defined as death occurring in
the context of long-term cardiac decompensation with disease
progression over the preceding year.

Statistical analysis

The study population was divided into high and low big ET-1
level groups according to the median value of plasma big ET-1.
Continuous variables, including normally distributed data and
skewed data, are expressed as means+SD and medians (25th—
75th percentiles). They were compared using the unpaired
Student t-test and the Mann-Whitney U test, respectively. Cate-
gorical variables were expressed as frequencies and percentages
and were compared using Fisher’s test. The levels of big ET-1,
NT-pro-BNP, LVEDV, left ventricular end-diastolic diameter
(LVEDD), LVEF were converted into natural logarithmic trans-
formations for regression analyses, since these parameters did not
conform to normal distribution. Association between plasma big
ET-1 levels and other clinical variables were tested using linear
regression analysis. Survival curves were depicted according to
the Kaplan-Meier method, and comparisons were performed
using log-rank tests. To test the associations between variables
and outcomes, Cox proportional hazards regression models
were applied. Several variables were included in the univariate
Cox regression models: age, sex, mean arterial pressure, previous
systemic embolisation, family history of SCD, New York Heart
Association (NYHA) functional class III/IV, CAD, AF, hyper-
tension, Ln big ET-1 (or a dichotomous variable of big ET-1),
Ln NT-pro-BNP, Ln LVEF, Ln LVEDV, LVEDD and LGE. The
multivariate Cox regression models included age, sex and vari-
ables with p<0.1 based on the univariate analysis to evaluate the
independent effect of big ET-1 on outcomes. Both univariable
and multivariable Cox proportional hazard regression models
were used to calculate the HR and 95% CI. Statistical analyses
were performed using SPSS software (V.22.0; IBM, Armonk,
New York, USA) and the R software (V.3.6.1; R Foundation for
Statistical Computing). All statistical tests were two-tailed, with
p<0.05 considered to indicate statistical significance.

Patient and public involvement statement
The patients and public were not involved in designing of,
recruitment to, or conduct of the present study.

RESULTS

Baseline characteristics

Altogether, 203 patients with big ET-1 data were followed up
and included in this analysis (online supplemental figure 1), and
153 (75.4%) patients were regarded as dilated subtype of LVNC.
The median age of the patients was 44 years (IQR 29-58), and
144 (70.9%) of the patients were male (table 1). Of the partic-
ipants, 15.3% suffered systemic thromboembolism previously,
6.4% had SCD family history, 11.3% had CAD, 13.3% had
AF, 56.7% were in NYHA functional class III/IV, 70.4% were
found LGE on CMR and 5.0% have received an implantable
cardioverter-defibrillator or cardiac resynchronisation therapy
with defibrillator. The distribution of big ET-1 was showed in
a histogram (online supplemental figure 2), indicating that big
ET-1 was a continuous non-normal distribution variable with the
median concentration of 0.42pmol/L (IQR 0.23-0.81 pmol/L).
Based on this value, the patients were divided into two groups:
those with high big ET-1 levels (=0.42 pmol/L, n=103, 50.7%)
and those with low big ET-1 levels (<0.42pmol/L, n=100,
49.3%). For these two groups, there were several variables with
significant differences, including the male (p=0.032), previous
systemic thromboembolism (p=0.014), NYHA functional
class II/IV (p<0.001), big ET-1 level (p<0.001), NT-pro-BNP
(p<0.001), LVEF (p<0.001), LVEDV (p<0.001), LVEDD
(p<0.001) and LGE (p=0.001) (table 1). There was no statisti-
cally significant difference in CAD (p=0.884) or AF (p=0.172)
between the two groups. Linear regression analysis indicated
that Ln big ET-1 was positively associated with Ln NT-pro-BNP
(p<0.001), Ln LVEDV (p<0.001) and LVEDD (p<0.001), but
negatively related to age (p=0.046) and Ln LVEF (p<0.001)
(online supplemental table 1).

Clinical outcomes

The median follow-up time was 1.9 years (IQR 0.9-3.1 years).
In all, 7 (3.3%) patients were lost to follow-up. The occurrence
of adverse events during the follow-up is shown in table 2.
Compared with the low-level big ET-1 group, all-cause mortality
(24.3% vs 2.0%, Log-rank p<0.001), heart-failure-related
death (20.4% vs 2.0%, Log-rank p<0.001), heart transplanta-
tion (15.5% vs 3.0%, Log-rank p=0.001), and SCD (3.9% wvs
0%, Log-rank p=0.030) occurred more often in the big ET-1
high-level group. In addition, during the follow-up period, one
patient implanted a left ventricular assist device before heart
transplantation, four patients were performed an implantable
cardioverter-defibrillator and three patients had cardiac resyn-
chronisation therapy with defibrillator.

Kaplan-Meier analysis showed that patients with a high level
of big ET-1 were at higher risk for meeting both the primary end
point (Log-rank p<0.001) (figure 1A) and the secondary end
point (Log-rank p<0.001) (figure 1B). Further analysis revealed
that a high level of big ET-1 was associated with an increased
risk for heart-failure-related death (Log-rank p<0.001) (online
supplemental figure 3A) and heart transplantation (Log-rank
p=0.001) (online supplemental figure 3C), but not for systemic
embolism (Log-rank p=0.112) (online supplemental figure 3D),
compared with those who had a low level of big ET-1. It was
probably an elevated risk for SCD in the high-level big ET-1
group (Log-rank p=0.030) (online supplemental figure 3B).
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Table 1 Baseline characteristics of participants
All patients Big ET-1 <0.42 pmol/L group Big ET-1 =0.42 pmol/L group

Parameters (n=203) (n=100) (n=103) P value
Age (year) 44 (29-58) 47 (33-60) 42 (25-56) 0.150
Male, n (%) 144 (70.9) 64 (64.0) 80 (77.7) 0.032
Unexplained syncope, n (%) 25(12.3) 12 (12.0) 13 (12.6) 0.893
Mean arterial pressure (mm Hg) 85 (77-94) 88 (78-98) 83 (77-90) 0.075
Previous systemic thromboembolism, n (%) 31 (15.3) 9 (9.0) 22 (21.4) 0.014
Current smoking, n (%) 92 (45.3) 45 (45.0) 47 (45.6) 0.928
Current drinking, n (%) 84 (41.4) 41 (41.0) 43 (41.7) 0.914
Cardiomyopathy family history, n (%) 37(18.2) 17 (17.0) 20 (19.4) 0.656
SCD family history, n (%) 13 (6.4) 3(3.0) 10 (9.7) 0.051
NYHA functional class IlI/IV, n (%) 115 (56.7) 37 (37.0) 78 (75.7) <0.001
Coronary artery disease, n (%) 23 (11.3) 11 (11.0) 12 (11.7) 0.884
Congenital heart disease, n (%) 8(3.9) 5(5.0) 3(2.9) 0.494
Hypertension, n (%) 54 (26.6) 31 (31.0) 23 (22.3) 0.162
Diabetes mellitus, n (%) 22 (10.8) 8 (8.0) 14 (13.6) 0.200
Atrial fibrillation, n (%) 27 (13.3) 10(10.0) 17 (16.5) 0.172
Sustained VT/VF, n (%) 6 (3.0) 2(2.0) 4(3.9 0.683
NT-pro-BNP (fmol/mL) 1424.0 (376.0-2521.3) 540.6 (99.2-1943.5) 2290.0 (1160.0-3945.0) <0.001
CMR

LVEF (%) 25 (17-41) 33 (21-46) 20 (15-32) <0.001

LVEDV (ml) 240.4 (174.2-317.0) 195.6 (156.7-264.3) 289.5 (216.3-387.4) <0.001

LVEDD (mm) 67.8+11.7 63.7+10.2 71.8+11.6 <0.001

LGE, n (%) 143 (70.4) 60 (60.0) 83 (80.6) 0.001

1CD implantation, n (%) 5(2.5) 2 (2.0) 3(2.9) 1.000

CRT-D implantation, n (%) 5(2.5) 2 (2.0) 3(2.9) 1.000

Bold and italic values are statistically significant (p<0.05).

Big ET-1, big endothelin-1; CMR, cardiac magnetic resonance; CRT-D, cardiac resynchronization therapy-defibrillation; ICD, implantable cardioverter-defibrillator; LGE, late
gadolinium enhancement; LVEDD, left ventricular end-diastolic diameter; LVEDV, left ventricular end-diastolic volume; LVEF, left ventricular ejection fraction; NT-pro-BNP, N-
terminal pro-brain natriuretic peptide; NYHA, New York Heart Association; SCD, sudden cardiac death; VT/VF, ventricular tachycardia/ventricular fibrillation.

The C-statistic estimation of Ln big ET-1 for predicting the
primary outcome was 0.755 (95% CI 0.685 to 0.824, p<0.001).
After adjusting for age, male sex, previous systemic thrombo-
embolism, SCD family history, NYHA functional class III/IV,
Ln NT-pro-BNE, Ln LVEE, Ln LVEDV, LVEDD and LGE, the
Cox proportional hazard regression analysis revealed that Ln big
ET-1 was an adverse predictor of both the primary outcome (HR
1.83, 95%CI 1.27 to 2.62, p=0.001) and secondary outcome
(HR 1.93, 95%CI 1.32 to 2.83, p=0.001) (table 3). The C-sta-
tistic estimations for the multivariate Cox proportional hazards
model predicting the primary outcome were as follows: 0.816
(95% CI 0.759 to 0.873) for the model without Ln big ET-1

vs 0.828 (95% CI 0.770 to 0.886) for the model with Ln big
ET-1. When plasma big ET-1 levels regarded as a binary variable,
the high level of big ET-1 (=0.42 pmol/L) was also an indepen-
dent risk factor for the composite primary end point (HR 2.30,
95%CI 1.06 to 4.98, p=0.035) and secondary end point (HR
3.71, 95%CI 1.27 to 10.83, p=0.017) (online supplemental
table 2).

DISCUSSION
To the best of our knowledge, this study has uniquely evaluated
the prognostic significance of big ET-1 in patients with LVNC

Table 2 End-point events during the follow-up according to the big ET-1 level

All patients Big ET-1 <0.42 pmol/L group Big ET-1 =0.42 pmol/L group
Outcomes (n=203) (n=100) (n=103) Log-rank P value
Primary outcome (composite) 57 (28.1) 10 (10.0) 47 (45.6) <0.001
All-cause mortality 27 (13.3) 2 (2.0) 25 (24.3) <0.001
HF-related death 23 (11.3) 2 (2.0) 21 (20.4) <0.001
SCD 4(2.0) 0(0) 4(3.9) 0.030
Heart transplantation 19 (9.4) 3 (3.0 16 (15.5) 0.0071
Sustained VT/VF 2 (1.0 2(2.0) 0(0) 0.204
1CD discharge 2(1.0) 1(1.0) 1(1.0) 0.871
Systemic thromboembolism 7 (3.4) 2 (2.0) 5(4.9) 0.112
Secondary outcome
Cardiac death or heart transplantation 46 (22.7) 5 (5.0) 41 (39.8) <0.001

Bold and italic values are statistically significant (p<0.05).

Big ET-1, big endothelin 1; HF, heart failure; ICD, implantable cardioverter defibrillator; SCD, sudden cardiac death; VT/VF, ventricular tachycardia/ventricular fibrillation.
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Figure 1
big endothlin-1 levels. The p values were calculated by the Log-rank test.

and shown that plasma big ET-1 is an independent risk factor for
poor outcomes. This high-risk biomarker was associated with
increased adverse cardiovascular events, especially cardiac death
and heart transplantation. LGE, reflecting myocardial fibrosis
and left ventricular enlargement and dysfunction, was related to
an increased presence of big ET-1.

The role of traditional predictors (eg, left ventricular enlarge-
ment'® ' or dysfunction,'”” '® the presence of myocardial
fibrosis," 2 increased NT-pro-BNP levels*') has been confirmed
in risk stratification studies of LVNC populations. Big ET-1, a
39-amino acid precursor of ET-1% and a reliable biomarker of
cardiovascular stress,” is mainly produced by vascular endo-
thelial and smooth muscle cells and cardiomyocytes.” In recent
years, the impact of plasma big ET-1 on adverse outcomes has
been investigated in patient cohorts with AF’ and CAD.' '!
However, as big ET-1 was independently associated with the
adverse end points, patients with LVNC with CAD or AF were
not excluded from this cohort, which might have affected the
outcome.

Our study revealed that plasma big ET-1 is a valuable tool for
risk stratification in patients with LVNC as well. Multivariate
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Cox regression analysis showed that big ET-1 was independently
associated with the left ventricular size and function in terms of
predicting adverse outcomes. Furthermore, a big ET-1 level of
=0.42 pmol/L was significantly related to an increased incidence
of major adverse cardiovascular events, suggesting that a high level
of big ET-1 could be a potential indicator of a patient’s prognosis.

The study showed that a high level of big ET-1 (=0.42 pmol/L)
contributed to an elevated risk of major adverse cardiovascular
events, especially heart-failure-related death and heart trans-
plantation. Patients with high big ET-1 levels seemed to be a
higher risk for SCD with a statistical difference, but the number
of SCD cases was small. A previous study revealed that high
big ET-1 levels were related to the development of a sustained
VT and VF, and the recurrence of various arrhythmias.”* The
present study, however, did not find a significant difference in
the incidence of sustained VT or VF between the high-level and
low-level big ET-1 groups. It is probably due to the fact that even
asymptomatic patients with LVNC are at risk for life-threatening
arrhythmia or SCD.” Consequently, the relation between big
ET-1 levels and SCD or a sustained VT or VF needs to be evalu-
ated further in long-term follow-up studies with a large sample.

Table 3  Cox regression analysis of risk factors for primary and secondary outcomes

Primary outcomes

Secondary outcomes

Univariate analysis

Multivariate analysis

Univariate analysis Multivariate analysis

Variables HR  95%dCl Pvalue HR  95%Cl Pvalue HR 95%Cl Pvalue HR 95%Cl P value
Male 1.19 0.66t02.14 0.573 054 0.26t01.14 0.105 133 0.68102.63 0.409 054 0.23t01.28 0.163
Age 1.01  0.99to 1.02 0.556  0.99 0.97 to1.01 0.206 1.00 0.98to0 1.02 0.958 0.98 0.96t01.00 0.046
Previous systemic thromboembolism 248 1.38t04.49 0.003 1.15 0.55t02.41 0.721 3.01 1.60to5.64 0.007 156 0.70t03.49 0.283
SCD family history 3.13 1.48106.63 0.003 177 0.72t04.37 0.217 339 1.51t07.61 0.003 184 0.67t05.02 0.235
NYHA functional class I11/IV 411 2.12t07.94 <0.007 1.16 0.521t02.59 0.723 537 240t012.02 <0.007 145 0.53104.00 0.474
Ln Big ET-1* 2.67 2.04t03.49 <0.007 183 1.27t02.62 0.001 3.08 231to4.11 <0.007 193 1.32t02.83 0.007
Ln NT-pro-BNP 2.03 1.59102.60 <0.001 165 122t02.24 0.001 233 1.74t03.12 <0.001 194 1.35t02.79 <0.001
Ln LVEF 021 0.12t00.38 <0.007 072 030to1.75 0.472 0.18  0.09t00.36 <0.007 091 0.33t02.50 0.859
Ln LVEDV 409 2.12t07.91 <0.007 039 0.07t02.16 0.278 6.18 2.92t013.06 <0.007 055 0.06t04.67 0.580
LVEDD 1.07 1.04t01.10 <0.007 1.05 0.98to1.11 0.152 1.08 1.05t01.11 <0.007 1.04 097t01.12 0.278
LGE 6.96 2.52t019.28 <0.007 543 174101691 0.003 11.46  2.77 to 47.35 0.007 820 1.76to 38.09 0.007

Bold and italic values are statistically significant (p<0.05).
*Big ET-1 levels were regarded as a continuous variable.

Big ET-1, big endothelin-1; LGE, late gadolinium enhancement; LVEDD, left ventricular end-diastolic diameter; LVEDV, left ventricular end-diastolic volume; LVEF, left ventricle ejection fraction; LVEF,
left ventricle ejection fraction; NT-pro-BNP, N-terminal pro-brain natriuretic peptide; NYHA, New York Heart Association; SCD, sudden cardiac death.
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In this study, high level big ET-1 (=0.42 pmol/L) was posi-
tively associated with cardiac fibrosis identified by LGE, which
is a surrogate of CMR-diagnosed myocardial fibrosis."> Patients
in the high-level big ET-1 group had a higher rate of LGE, indi-
cating a higher risk for cardiac fibrosis. Nucifora et al determined
that myocardial fibrosis is related to clinical disease severity and
LV systolic dysfunction in patients with isolated LVNC.** After
adjusting for LGE in a multivariate Cox proportional hazard
regression model, big ET-1 remained an independent predictor
of adverse outcomes in patients with LVNC.

Several mechanisms might explain why elevated big ET-1
levels are related to unfavourable prognoses in patients with
LVNC. Myocardial ischaemia may play an essential role in the
pathogenesis of LVNC.! During embryonic heart development,
an overrepresentation is plausible for pathogenesis of coronary
anomalies.”® Intramural perfusion could be adversely affected
by the prominent trabeculations and intratrabecular recesses,
particularly in the subendocardium, causing subendocardial
ischaemia.! In addition, compression of intramural coronary
vessels by the thickened myocardium may be a factor supporting
myocardial ischaemia,”” which, in conjunction with hypoxia
and vascular wall stress, could result in endothelial cell injury in
coronary vessels, followed by overexpression of ET-1.* At the
same time, ET-1, as a potent vasoconstrictor, mitogen and proin-
flammatory mediator, may aggravate myocardial ischaemia.”’
Chronic ischaemia, probably resulted from hypertrophy or insuf-
ficient vascular supply of the trabeculations, may cause endocar-
dial and subendocardial fibrosis.>® Other causes of endocardial
and subendocardial fibrosis could be abnormally increased focal
intraventricular pressure and immaturity of endocardial cells or
subendocardial cells.>® The presence of postischaemic myocar-
dial dysfunction is mostly associated with adverse outcomes of
patients with LVNC." Endocardial and subendocardial fibrosis
may lead to diastolic dysfunction, restrictive filling pattern of
the left ventricle and consecutive heart failure.’® These potential
mechanisms may explain why patients with high levels of big
ET-1 have poor outcomes.

This study has some limitations that should be acknowledged.
First, because of its small sample size and short follow-up, its
results must be verified by a study with a larger sample size
and longer-term follow-up. Second, information about the
specific ratio of non-compacted/compacted myocardium and

Key messages

What is already known on this subject?

» Plasma big endothlin-1 (ET-1) is an established biomarker of
cardiac dysfunction, which is major feature of left ventricular
non-compaction cardiomyopathy (LVNC). However, the
prognostic role of big ET-1 in LVNC is unclear.

What might this study add?

» This study, for the first time, demonstrated that plasma
big ET-1 was related to cardiac dysfunction and may be an
independent predictor of adverse outcomes in patients with
LVNC.

How might this impact on clinical practice?

» It is convenient and inexpensive to detect plasma big ET-1 in
routine practice. It could help us develop a risk stratification
protocol for patients with LVNC and then its specific
management.

the number of non-compacted segments was unavailable, so
the relationship between big ET-1 and these variables were not
assessed in our study. Third, the incidences of the arrhythmias,
SCD and systemic thromboses were relatively low among the
studied patients. Patients with LVNC with CAD or AF were not
excluded from the cohort. The impact between big ET-1 and
such events remains to be evaluated further. Finally, genetic data
were not available so far, and the relation between genetic back-
ground and big ET-1 levels remains unknown.

CONCLUSION

The plasma big ET-1 level is proposed as a novel prognostic indi-
cator of adverse outcomes for patients with LVNC. It can be
used to help develop a risk stratification protocol for patients
with LVNC and then its specific management.
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