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Abstract

Background Obesity is closely associated with the occurrence and progression
of dilated cardiomyopathy (DCM), but the differences in clinical characteris-
tics among DCM patients with different body weight status and the prognostic
value of weight management remain unclear. Objective To investigate the base-
line clinical characteristics of DCM patients with different body weight status
and to analyze the impact of weight management on their prognosis. Methods
This single-center prospective cohort study categorized patients according to
BMI into a normal-weight group (BMI <24 kg/m?), an overweight group (24
kg/m? < BMI <28 kg/m?), and an obese group (BMI $ 28kg/m~{2}$). Base-
line clinical data were collected, and patients were followed up for 12 months
after discharge via outpatient visits or telephone to record the occurrence of
major adverse cardiovascular events (MACE). According to the magnitude of
12-month weight change, patients were divided into three groups: weight change
<5%, 5% < weight change <10%, and weight change $ 10 $2 = 16.83, P <0.001).
Univariate Cox proportional hazards regression analysis showed that follow-up
BNP, LVEF, cardiac function at follow-up, magnitude of weight change, and the
use of GLP-1 receptor agonists, mineralocorticoid receptor antagonists (MRA),
and sodium-glucose cotransporter 2 inhibitors (SGLT2i) were independent fac-
tors influencing the occurrence of MACE in DCM patients (all P <0.05). After
adjusting for sex, diabetes, smoking history, drinking history, and medication
use, multivariate Cox proportional hazards regression analysis with MACE as
the dependent variable and magnitude of weight change as the independent
variable demonstrated that the magnitude of weight change was independently
associated with the occurrence of MACE in DCM patients (P <0.05). Subgroup
analysis showed that a greater magnitude of weight change was associated with
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a reduced risk of MACE (HRoverall = 0.89, 95% CI = 0.81-0.98, P = 0.018).
Interaction analysis indicated that across subgroups stratified by sex, age, pres-
ence of diabetes, and use of SGLT2i, MRA, or GLP-1 receptor agonists, the as-
sociation between greater magnitude of weight change and reduced MACE risk
in DCM patients was consistent (P for interaction >0.05), all demonstrating a
protective effect. However, the relationship between the magnitude of weight
change and MACE risk differed significantly according to the use of S-blockers
(P for interaction = 0.004). Conclusion DCM patients with BMI $ 24kg/m™{2}$
are younger and have a higher prevalence of metabolic disorders such as hyper-
tension and diabetes. After 12 months of weight management, patients with
a weight reduction $ $10% exhibit the most pronounced improvement in car-
diac function, manifested by a significant decrease in follow-up BNP, a marked
increase in follow-up LVEF, and the lowest incidence of major adverse cardiovas-
cular events. Therefore, it is recommended that structured weight management
targeting a $ $10% weight reduction be incorporated into the comprehensive
treatment of overweight/obese DCM patients to improve their cardiac function
and clinical prognosis.
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Abstract

Background: Obesity is closely related to the occurrence and development of
dilated cardiomyopathy (DCM). However, differences in clinical characteristics
among DCM patients with distinct weight statuses and the prognostic value of
weight management remain unclear.

Objective: To explore the baseline clinical characteristics of DCM patients
with different weight statuses and to analyze the impact of weight management
on their prognosis.
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Methods: This single-center prospective cohort study enrolled DCM patients
who were divided into normal weight (BMI<24 kg/m?), overweight (24 kg/m?
< BMI<28 kg/m?), and obese (BMI > 28 kg/m?) groups based on body mass
index (BMI). Baseline clinical data were collected, and patients were followed
up for 12 months through outpatient visits or telephone calls to record major
adverse cardiovascular events (MACE). According to the magnitude of weight
change during the 12-month period, patients were stratified into <5% weight
change, 5%-10% weight change, and $ $10% weight change groups. Kaplan-
Meier survival curves were plotted for MACE and survival time across the three
groups. Univariate and multivariate Cox proportional hazards regression models
and subgroup analyses were performed to evaluate the effect of weight manage-
ment on MACE risk in DCM patients.

Results: A total of 322 obese patients with DCM admitted to the Affiliated
Hospital of Jiangsu University from January 2022 to June 2024 were prospec-
tively enrolled. Based on baseline BMI, patients were divided into normal weight
(84 cases), overweight (132 cases), and obese (106 cases) groups. Significant dif-
ferences were observed among the three groups in age, systolic blood pressure,
diastolic blood pressure, left ventricular end-systolic diameter (LVSd), preva-
lence of hypertension, diabetes, coronary atherosclerosis, smoking history, and
usage of soluble guanylate cyclase (sGC) agonists, orlistat, and glucagon-like
peptide-1 (GLP-1) receptor agonists (all P<0.05). Among the three weight
change groups, significant differences were found in admission weight, follow-
up B-type natriuretic peptide (BNP), follow-up left ventricular ejection frac-
tion (LVEF), follow-up cardiac function, MACE incidence, and GLP-1 receptor
agonist usage (P<0.05). The magnitude of weight change during 12-month
follow-up showed linear correlations with follow-up BNP (r=-0.158, P=0.004)
and LVEF (r=0.229, P<0.001). Kaplan-Meier survival curves demonstrated sig-
nificant differences in MACE incidence among the three weight change groups
(x?=16.83, P<0.001). Univariate Cox regression analysis identified follow-up
BNP, LVEF, follow-up cardiac function, weight change magnitude, and use of
GLP-1 receptor agonists, mineralocorticoid receptor antagonists (MRA), and
sodium-glucose cotransporter 2 inhibitors (SGLT2i) as independent influencing
factors for MACE in DCM patients (P<0.05). After adjusting for gender, dia-
betes, smoking history, alcohol consumption, and medication use, multivariate
Cox regression showed that weight change magnitude was independently asso-
ciated with MACE occurrence in DCM patients (P<0.05). Subgroup analysis
revealed that increased weight change was associated with reduced MACE risk
(overall HR=0.89, 95%CI=0.81-0.98, P=0.018). Interaction analysis showed
consistent protective effects of increased weight change across subgroups strat-
ified by gender, age, diabetes status, and use of SGLT2i, MRA, or GLP-1 re-
ceptor agonists (P-interaction>0.05). However, the relationship between weight
change and MACE risk differed significantly between patients with and without
B-blocker use (P-interaction=0.004).

Conclusion: DCM patients with BMI > 24 kg/m? are younger and have higher
rates of metabolic disorders such as hypertension and diabetes. After 12 months
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of weight management, patients with $ $10% weight loss showed the most sig-
nificant cardiac function improvement, manifested by substantially decreased
follow-up BNP, increased LVEF, and the lowest MACE incidence. Structured
weight management targeting $ $10% weight loss should be integrated into the
comprehensive treatment of overweight /obese DCM patients to improve cardiac
function and clinical prognosis.

Keywords: Overweight; Obesity; Body weight changes; Weight management;
Obesity paradox; Dilated cardiomyopathy; Prognosis

Introduction

Obesity has become a global public health problem, with WHO data indicating
that over 650 million adults worldwide suffer from obesity. The pathogenesis
of obesity is complex, involving genetic, environmental, behavioral, and psycho-
logical factors, with high-calorie diets, sedentary lifestyles, and insufficient sleep
being the main environmental drivers. Obesity not only significantly increases
the risk of metabolic diseases such as type 2 diabetes and hypertension but is
also closely associated with various cardiovascular diseases. Studies have shown
that obesity can lead to structural and functional cardiac changes, including
left ventricular hypertrophy, diastolic dysfunction, and cardiac dilation. Addi-
tionally, pro-inflammatory cytokines secreted by adipose tissue (such as leptin
and resistin) may cause insulin resistance and chronic low-grade inflammation,
further exacerbating the burden on the cardiovascular system. Obesity affects
both patients’ quality of life and imposes a heavy economic burden on healthcare
costs.

Dilated cardiomyopathy (DCM) is a myocardial disease characterized by left
ventricular or biventricular dilation and systolic dysfunction. Its etiology is
complex and diverse, including genetic factors, metabolic disorders, viral infec-
tions, alcohol abuse, and autoimmune diseases. DCM is primarily characterized
by heart failure, arrhythmias, and increased risk of sudden death, with a 5-year
survival rate of only 59%. Recent research has revealed a close relationship be-
tween obesity and DCM. Obesity can promote the development of DCM through
multiple mechanisms, including chronic inflammatory states, insulin resistance,
increased oxidative stress, and myocardial lipotoxicity. Studies have shown that
adipose tissue in obese patients over-secretes pro-inflammatory factors such as
tumor necrosis factor-a (TNF-«) and interleukin-6 (IL-6), which can cause car-
diomyocyte apoptosis and fibrosis, thereby aggravating ventricular remodeling
and dysfunction. Obese patients have 2.5 times higher risk of developing DCM
than non-obese individuals, highlighting the importance of weight management
in preventing cardiovascular complications in obese patients.

The complex relationship between obesity and cardiovascular disease has drawn
widespread attention to the “obesity paradox,” which describes how, in some
chronic heart failure patients, overweight or mildly obese individuals have better
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prognoses than those with normal or low weight. However, the universality and
underlying mechanisms of this paradox in specific DCM populations remain un-
clear. Meanwhile, extreme obesity may also exacerbate myocardial remodeling
through hemodynamic load and metabolic abnormalities, leading to deteriora-
tion of cardiac function.

Therefore, this study aims to investigate the differences in clinical characteris-
tics, echocardiographic parameters, and biomarker expression among DCM pa-
tients with different weight statuses, and to prospectively evaluate the impact
of structured weight management interventions on cardiac function improve-
ment, rehospitalization rates, and all-cause mortality, thereby providing more
optimized treatment strategies for clinical practice.

Methods
Study Design and Population

This single-center prospective cohort study prospectively enrolled 322 obese
patients with DCM admitted to the Affiliated Hospital of Jiangsu University
from January 2022 to June 2024.

Inclusion criteria: (1) Met diagnostic criteria for obesity according to the
“Guidelines for Long-term Weight Management and Clinical Application of
Drugs in Obese Patients (2024 Edition)” and DCM criteria according to the
“Chinese Guidelines for Comprehensive Management of Cardiomyopathy 2025”
and New York Heart Association (NYHA) functional classification I-IV; (2) Stan-
dardized use of cardiomyopathy medications; (3) Age >18 years, willing to lose
weight, clear consciousness, complete clinical data, good compliance; (4) Signed
informed consent.

Exclusion criteria: (1) Combined with other cardiomyopathies or coronary
atherosclerotic heart disease; (2) Use of immunosuppressants or chemotherapy
within the past six months; (3) History of eating disorders, endocrine diseases
affecting weight (such as thyroid dysfunction), use of weight-affecting drugs
(such as glucocorticoids), pregnancy or lactation; (4) Patients who underwent
cardiac resynchronization therapy (CRT), CRT-defibrillator (CRT-D), cardiac
contractility modulation (CCM), or left ventricular assist device implantation
due to worsening cardiac function during follow-up; (5) Patients with severe
infectious diseases.

The study was approved by the Medical Ethics Committee of the Affiliated
Hospital of Jiangsu University (KY2025K0906).

Data Collection

General clinical data were collected for obese patients with DCM, including
demographic information (age, sex, BMI, smoking history, alcohol consump-
tion), clinical characteristics (NYHA functional class, blood pressure, heart
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rate), comorbidities (hypertension, diabetes, atrial fibrillation, chronic kidney
disease), laboratory indicators [cardiac troponin I (¢Tnl), B-type natriuretic pep-
tide (BNP)], and echocardiographic parameters [left ventricular end-diastolic di-
mension (LVDd), left ventricular end-systolic diameter (LVSd), left ventricular
ejection fraction (LVEF)].

All patients received guideline-recommended pharmacological therapy for heart
failure, with medications titrated to maximum tolerated doses over 2-4 weeks
based on patient tolerance. Treatment continued for 12 months with follow-
up data collection. Concurrently, patients underwent dietary control, physical
exercise, cardiac rehabilitation training, and some received orlistat or glucagon-
like peptide-1 (GLP-1) receptor agonists (liraglutide or semaglutide) under en-
docrinology consultation.

Grouping by BMI

Patients were divided into three groups based on BMI: normal weight (BMI<24
kg/m?), overweight (24 kg/m? < BMI<28 kg/m?), and obese (BMI > 28

kg/m?).

Follow-up and Endpoints

Patients were followed up at 1, 3, 6, and 12 months after discharge through
outpatient visits or telephone calls for a total of 12 months. Follow-up con-
tent included BNP, LVEF, cardiac function, weight change magnitude, and us-
age of GLP-1 receptor agonists, mineralocorticoid receptor antagonists (MRA),
sodium-glucose cotransporter 2 inhibitors (SGLT2i), and soluble guanylate cy-
clase (sGC) agonists.

The primary endpoint was major adverse cardiovascular events (MACE), in-
cluding: (1) sudden cardiac death, (2) rehospitalization due to worsening heart
failure symptoms, (3) arrhythmia or thromboembolic events, (4) heart trans-
plantation or left ventricular assist device implantation.

Weight Monitoring

All enrolled patients underwent 12 months of multidisciplinary weight manage-
ment. Weight was measured using the same model of smart scale (precision
$+%0.1 kg) every Wednesday morning after overnight fasting, with data auto-
matically synchronized to a dedicated research application. The intervention
effect was calculated as: Weight change (%) = [(12-month follow-up weight -
baseline weight) / baseline weight] x 100%, with baseline weight measured at
enrollment.

Weight change groups were defined as: <5% weight change, 5%-10% weight
change, and $ $10% weight change.
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Statistical Analysis

Statistical analysis was performed using SPSS 25.0 software. Normally dis-
tributed continuous variables were expressed as mean + standard deviation and
compared using one-way ANOVA. Non-normally distributed continuous vari-
ables were expressed as median (P25, P75) and compared using Kruskal-Wallis
H test. Categorical variables were expressed as percentages and compared us-
ing x? test. Spearman rank correlation was used to assess the relationship
between weight change magnitude and follow-up BNP/LVEF. Kaplan-Meier
analysis evaluated MACE occurrence across the three weight control groups.
Univariate and multivariate Cox proportional hazards regression models were
used to analyze MACE influencing factors. Subgroup and interaction analyses
were performed to explore the robustness and consistency of the association
between weight change magnitude and MACE risk. Two-sided tests were per-
formed with P<0.05 considered statistically significant.

Results
Baseline Characteristics by BMI Groups

Based on BMI, patients were divided into normal weight (84 cases), overweight
(132 cases), and obese (106 cases) groups. No significant differences were ob-
served among the three groups in gender, heart rate, admission ¢Tnl, admission
BNP, LVDd, LVEF, atrial fibrillation, chronic kidney disease, alcohol consump-
tion, family history of heart disease, NYHA functional class distribution, or us-
age rates of ACEI/ARB/ARNI, -blockers, SGLT2i, and MRA (P>0.05). How-
ever, significant differences were found in age, systolic blood pressure, diastolic
blood pressure, LVSd, prevalence of hypertension, diabetes, coronary atheroscle-
rosis, smoking history, and usage of sGC agonists, orlistat, and GLP-1 receptor
agonists (P<0.05).

Pairwise comparisons showed that the obese group was younger than the other
two groups, and the overweight group was younger than the normal weight
group (P<0.05). The obese group had higher usage rates of orlistat and GLP-1
receptor agonists than the other groups, with the overweight group higher than
the normal weight group (P<0.05). Systolic and diastolic blood pressure, as well
as the prevalence of hypertension, diabetes, and smoking history, were higher
in both the overweight and obese groups compared to the normal weight group
(P<0.05). The obese group had lower LVDd, LVSd, and coronary atherosclerosis
prevalence than the normal weight group, and lower sGC agonist usage than
the overweight group (P<0.05) .

Comparison of Patients with Different Weight Change Magnitudes at
12 Months

Based on weight change magnitude after 12 months of weight management,
patients were divided into <5% weight change (115 cases), 5%-10% weight
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change (157 cases), and $ $10% weight change (50 cases) groups. No significant
differences were found in 12-month follow-up weight or orlistat usage among
the three groups (P>0.05). However, significant differences were observed in
admission weight, follow-up BNP, follow-up LVEF, follow-up cardiac function
distribution, MACE incidence, and GLP-1 agonist usage (P<0.05). Specifically,
the $ $10% weight change group had higher admission weight and follow-up
LVEF, but lower follow-up BNP, MACE incidence, and GLP-1 agonist usage
compared to the other two groups (P<0.05). The 5%-10% weight change group
had lower MACE incidence than the <5% weight change group (P<0.05) .

Correlation Between Weight Change Magnitude and Follow-up
BNP/LVEF

Spearman rank correlation analysis revealed that 12-month weight change mag-
nitude was linearly correlated with follow-up BNP (r=-0.158, P=0.004) and
LVEF (r=0.229, P<0.001) [Figure 1: see original paper].

Prognostic Comparison Across Different Weight Change Magnitudes

Kaplan-Meier survival curves showed significant differences in MACE incidence
among the three weight change groups (x?=16.83, P<0.001) [Figure 2: see
original paper].

Univariate Cox regression analysis identified follow-up BNP, LVEF, follow-up
cardiac function, weight change magnitude, and use of GLP-1 receptor agonists,
MRA, and SGLT?2i as independent influencing factors for MACE in DCM pa-
tients (P<0.05) .

After adjusting for gender, diabetes, smoking history, alcohol consumption, med-
ication use, and age, multivariate Cox regression analysis showed that weight
change magnitude remained an independent influencing factor for MACE in
DCM patients (P<0.05) .

Subgroup analysis demonstrated that after adjusting for multiple covariates,
increased weight change magnitude was associated with reduced MACE risk
(overall HR=0.89, 95%CI=0.81-0.98, P=0.018). Interaction analysis showed
consistent protective effects of increased weight change across subgroups strat-
ified by gender, age, diabetes status, and use of SGLT2i, MRA, or GLP-1 re-
ceptor agonists (P-interaction>0.05). However, the relationship between weight
change and MACE risk differed significantly between patients with and without
B-blocker use (P-interaction=0.004), with the protective effect of weight loss
being pronounced in the S-blocker subgroup [Figure 3: see original paper].

Discussion

This study systematically evaluated the clinical value of weight management
in DCM patients with different weight statuses. Overweight and obese DCM
patients showed a younger age trend and higher prevalence of hypertension and
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diabetes. After 12 months of weight management, the magnitude of weight
change was significantly correlated with improvements in cardiac function in-
dicators (decreased BNP, increased LVEF). Furthermore, weight management
was an independent protective factor for reducing MACE risk after multivariate
adjustment, and this association remained consistent across most clinical sub-
groups. These findings collectively support the important clinical significance of
integrating proactive weight management into standard DCM treatment strate-
gies.

Based on our results and existing literature evidence, systematic weight control
in overweight/obese DCM patients is necessary for multiple reasons. Obesity-
induced metabolic abnormalities (such as insulin resistance and lipotoxicity) and
hemodynamic changes (such as increased blood volume and cardiac load) can di-
rectly accelerate DCM progression. Clinical evidence indicates that overweight
and obesity are not only independent cardiovascular risk factors but also impor-
tant direct causes of myocardial structural and functional changes. The improve-
ment in cardiac function (such as increased LVEF and decreased BNP) and clini-
cal prognosis benefits from weight management may be related to the reversal of
multiple pathophysiological changes associated with overweight/obesity. First,
chronic low-grade inflammation triggered by adipose tissue accumulation (char-
acterized by elevated pro-inflammatory factors such as TNF-« and IL-6) can
directly damage cardiomyocytes and promote fibrosis. Second, obesity-related
insulin resistance and hyperinsulinemia are key drivers accelerating myocardial
fibrosis and ventricular remodeling. Weight management may directly reduce
the toxic effects of these processes on the myocardium by improving insulin sen-
sitivity. Therefore, structured weight management interventions simultaneously
target these core inflammatory and metabolic mechanisms, thereby significantly
improving cardiac function indicators and prognosis in overweight/obese DCM
patients.

Our results showed that the $ $10% weight change group had higher admission
weight and follow-up LVEF but lower follow-up BNP, MACE incidence, and
GLP-1 receptor agonist usage compared to other groups. The 5%-10% weight
change group had lower MACE incidence than the <5% weight change group,
suggesting that weight control can improve cardiac remodeling indicators in
overweight /obese DCM patients and may enhance the efficacy of conventional
heart failure medications. Some studies have also recommended incorporating
weight control into the comprehensive management of these patients as an im-
portant supplement to pharmacotherapy. Clinical practice should emphasize
multidisciplinary collaboration to develop personalized and sustainable weight
intervention strategies to optimize long-term prognosis in DCM patients.

The 12-month weight change magnitude showed linear correlations with follow-
up BNP (r=-0.158, P=0.004) and LVEF (r=0.229, P<0.001). Univariate Cox
regression showed that follow-up BNP, LVEF, cardiac function, weight change
magnitude, and use of GLP-1 receptor agonists, MRA, and SGLT2i were inde-
pendently associated with MACE (P<0.05). Multivariate Cox regression after
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adjusting for gender, diabetes, smoking/alcohol history, and medication use
confirmed that weight change magnitude was independently associated with
MACE (P<0.05). Subgroup analysis showed that after adjusting for multi-
ple covariates, increased weight change magnitude remained a protective factor
against MACE events. These findings suggest that evaluating treatment re-
sponse through weight change magnitude is crucial for adjusting heart failure
medications, guiding defibrillator implantation, and reducing MACE events.

Our study findings appear to contrast with the widely reported “obesity para-
dox” phenomenon in heart failure, where higher BMI is associated with lower
mortality in chronic, stable heart failure populations. However, it is important
to recognize that our study differs fundamentally from observational studies
supporting the “paradox.” The latter describe a static association potentially
confounded by factors such as muscle reserve and nutritional status, whereas our
study focuses on dynamically changing weight status through active interven-
tion. Our results suggest that actively reducing obesity may provide additional
benefits beyond static BMI associations by improving metabolic disorders and
reducing cardiac load. Thus, our study offers an important complementary per-
spective to the “obesity paradox”: weight management should not be neglected
in heart failure patients with obesity simply because of their higher BMI. The
significant benefits from weight management may involve multi-level synergistic
mechanisms. At the hemodynamic level, weight loss directly reduces systemic
blood volume and peripheral vascular resistance, thereby decreasing cardiac
preload and afterload and creating favorable conditions for reverse remodeling.
At the metabolic level, weight loss effectively reverses myocardial lipotoxicity—
the accumulation of lipid intermediates in cardiomyocytes when excessive free
fatty acids exceed oxidative capacity, leading to insulin resistance, mitochondrial
dysfunction, and apoptosis. Improved insulin resistance enables cardiomyocytes
to utilize glucose more efficiently, optimizing energy metabolism. Additionally,
adipose tissue (especially visceral fat) is a major source of pro-inflammatory
cytokines (such as TNF-« and IL-6) that directly impair myocardial contrac-
tility and promote fibrosis. Successful weight management has been shown to
significantly reduce circulating levels of these cytokines, thereby attenuating
their sustained attack on the myocardium. In summary, the benefits of weight
management result from the combined effects of macroscopic load reduction
and improvements in microscopic lipotoxicity, insulin resistance, and specific
inflammatory pathways.

Limitations

This single-center clinical observation has several limitations: relatively small
sample size, short follow-up duration, heterogeneity in weight intervention mea-
sures, and lack of randomization. Some subgroups had small sample sizes
(n<20), resulting in unstable point estimates and confidence intervals for haz-
ard ratios. These results should be considered exploratory and interpreted
cautiously. Future studies should adopt multicenter randomized controlled de-
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signs with longer follow-up periods and explore the differential effects of various
weight intervention strategies (such as dietary patterns, exercise prescriptions,
and pharmacological assistance). Future directions include exploring biomarker-
guided personalized weight loss strategies, the impact of bariatric surgery on
advanced DCM patients, and artificial intelligence-assisted remote weight man-
agement models. Advanced imaging techniques (such as cardiac magnetic reso-
nance) to assess myocardial tissue characteristic changes may help elucidate the
mechanisms of weight control.

In conclusion, active and structured weight management, particularly achieving
$ $10% weight loss, may have important clinical value in improving cardiac func-
tion and reducing cardiovascular event risk in overweight/obese DCM patients.
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