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COMMENT

The effects of long-term changes in metabolic parameters on cardiac
remodeling and dysfunction

Daisuke Kanda 1
● Mitsuru Ohishi1

Keywords Metabolic Parameters ● Cardiac Remodeling ● Cardiac Dysfunction

Received: 8 November 2023 / Revised: 21 November 2023 / Accepted: 23 November 2023 / Published online: 22 December 2023
© The Author(s), under exclusive licence to The Japanese Society of Hypertension 2023

The present study by Wu Yuzhong et al. demonstrates that
associations between long-term averages of metabolic
parameters in adulthood and cardiac structure and function
in later life. This retrospective cohort study was used data in
a large community-based sample from the Framingham
Heart Study (FHS). This longitudinal study in community
demonstrated that long-term level of body mass index
(BMI) might primarily affect the size and mass of heart
chambers, secular systolic blood pressure (SBP) and dia-
stolic blood pressure (DBP) level might differently influ-
ence left ventricular mass index (LVMi) and cardiac
function, whereas higher high density lipoprotein choles-
terol (HDL-c) might be preferred for better systolic
function.

Metabolic homeostasis refers to the ability of living
organisms to maintain a stable internal environment despite
changes in the external environment. This stability is based
on, and intrinsic to, energy metabolism and was established
very early in the evolution of living organisms [1]. Meta-
bolic homeostasis has been highlighted as important factor
contributing to the pathogenesis of a spectrum of cardio-
vascular conditions, such as coronary atherosclerosis, atrial
fibrillation, and heart failure (HF).

Metabolic parameters can have a direct link to cardiac
structure and function [2]. Abnormalities in cardiac struc-
ture and function have been associated with metabolic
syndrome [3, 4], type 2 diabetes [5], non-alcoholic fatty
liver disease, obesity, and insulin resistance [6]. In a study
of adults with type 2 diabetes, non-alcoholic fatty liver

disease, and healthy controls, cardiac structure, function,
and metabolism were assessed using high-resolution mag-
netic resonance imaging. The study found that changes in
cardiac structure were evident in adults with type 2 diabetes
and non-alcoholic fatty liver disease without overt cardiac
disease and without changes in cardiac energy metabolism
[5]. Metabolic signatures have also been found to be related
to cardiac dysfunction, multimorbidity, and post-
transcatheter aortic valve implantation death [7]. In a
cross-sectional study of the general population, an increas-
ing number of components of the metabolic syndrome were
associated with cardiac structural and functional abnorm-
alities [4]. Overall, metabolic parameters can have a sig-
nificant impact on cardiac structure and function, and
abnormalities in metabolic parameters can lead to changes
in cardiac structure and function.

Wu Yuzhong et al. demonstrates both long-term average
and visit-to-visit variability of BMI were associated with the
dimension of heart chambers and left ventricular (LV)
diastolic function, and the degree of relevancy varied in
male and female in this study [8]. Several studies have
investigated the relationship between BMI and left heart
chamber size. One study found that positive correlations
with BMI were observed for left atrial size and LV mass
measurements assessed by cardiac magnetic resonance [9].
In addition, Wu Yuzhong et al. showed persistent high BMI
was proved contributory in cardiac remodeling and wor-
sening myocardial function using by echocardiogram [8].
As described in the Discussion, such LV changes with
deteriorated diastolic function but unaltered ejection ability,
together with BP alteration, could predispose to develop-
ment of HF with preserved ejection fraction (HFpEF)
[10, 11].

Furthermore, there is a significant relationship between
blood pressure variabilities and LVMi. It was reported that
increased blood pressure variability is associated with LV
mass and dysfunction. A study on hypertensive patients
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found that increased blood pressure variability was asso-
ciated with LV mass and dysfunction, as well as arterial
stiffness [12]. The current study showed that long-term
average of SBP or DBP were associated with LVMi and LV
systolic and diastolic function in an opposite way within
SBP and DBP, whereas greater variabilities of SBP and
DBP were both associated with greater LVMi [8]. These
results further support the relationship between blood
pressure variability and LVMi.

In addition, Wu Yuzhong et al. demonstrated that the
dimension and systolic function of LV could be observed in
long-term average of HDL-c rather than triglyceride and
low-density lipoprotein cholesterol, and the impact of
average of HDL-c on LV dimension emerged prominently
in the elderly, and long-term average and visit-to-visit
variability of fasting blood glucose (FBG) had scarce
association with these cardiac parameters other than that
between the average of FBG and Global longitudinal strain
in female [8].

These findings suggest that various factors such as oxi-
dative stress, advanced glycation end products, inflamma-
tion, and neurohormones may be involved. Therefore, it is
important to intervene early on risk factors.

Previous studies researching on metabolic homeostasis
used cross-sectional data and had focused on major adverse
cardiovascular events (MACEs). To investigated between
the associations between long-term averages and visit-to-
visit variability of selected metabolic parameters such as
this study is very important study which may reduce the risk
of adverse cardiovascular events.

The results of this study suggested that the presence of
metabolic parameters, considered a cardiovascular risk,
may influence heart morphology over the long term, and
this may contribute to increased cardiovascular events
(Fig. 1). These findings in the current study suggest that
effective prevention of subtle cardiac change underlying
adverse cardiovascular outcomes requires adequate
control of each metabolic parameter throughout life.
However, the biochemical mechanisms between meta-
bolic parameters and myocardial remodeling are com-
plex. We need further basic research to prove these
association.
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