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ANNOTATSIYA: Dilatatatsion kardiomiopatiya (DKM) — bu yurak mushak
to‘qimasining progressiv kengayishi va kontraktil funksiyasining pasayishi bilan
tavsiflanadigan murakkab etiologiyaga ega kasallik bo‘lib, yurak yetishmovchiligi,
aritmiyalar va to‘satdan yurak o‘limining asosiy sababi sifatida tanilgan. Ushbu
magolada DKMning klinik fenotiplarini, genetik asoslarini hamda prognoz
ko‘rsatkichlarini o‘rganish orgali zamonaviy diagnostika va davolash strategiyalarini
takomillashtirish ~ masalalari  yoritilgan.  Tadgiqot davomida  miokardial
remodellasiyaning patofiziologik mexanizmlari, sarkomer va sitoskelet genlaridagi
(TTN, LMNA, DSP, BAG3, MYH7 va boshqalar) mutatsiyalarning roli hamda virusli
va autoimmun komponentlarning o‘zaro ta’sir1 tahlil qilindi. Klinik fenotipik farqlar —
oilaviy va idiopatik shakllar, aritmogen variantlar, peripartum va alkogolli DKM
shakllari — batafsil tavsiflandi. Shuningdek, biomarkerlar (NT-proBNP, troponin I/T,
galektin-3) va tasviriy diagnostika (EKO, MRT, genetik testlar) yordamida prognoz
bahosi tizimlashtirildi. Magolada shuningdek, farmakogenetik yondashuvlar, yurak
transplantatsiyasigacha bo‘lgan mexanik yordam qurilmalari, gen terapiyasi va
molekulyar darajadagi reabilitatsiya imkoniyatlari tahlil gilindi. Tadgigot natijalari
shuni ko‘rsatdiki, DKMning kelib chigishida genetik va ekologik omillar o‘zaro
murakkab alogadorlikda bo‘lib, individual yondashuv asosidagi prognoz baholash

kasallik oqibatlarini kamaytirishda muhim rol o‘ynaydi.
Kalit so‘zlar: Dilatatatsion kardiomiopatiya, yurak yetishmovchiligi, genetik
mutatsiyalar, sarkomer genlari, TTN, LMNA, prognoz bahosi, biomarkerlar,
miokardial remodellasiyaning mexanizmlari.
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ABSTRACT: Dilated cardiomyopathy (DCM) is a multifactorial myocardial
disorder characterized by progressive ventricular dilation and impaired systolic
function, representing one of the leading causes of heart failure, arrhythmias, and
sudden cardiac death worldwide. This article provides a comprehensive analysis
of the clinical phenotypes, genetic underpinnings, and prognostic determinants of
DCM with a focus on advancing modern diagnostic and therapeutic strategies.
The study explores the molecular mechanisms of myocardial remodeling,
highlighting the contribution of sarcomeric and cytoskeletal gene mutations
(TTN, LMNA, DSP, BAG3, MYH7, etc.) and the interplay of viral and
autoimmune factors. Phenotypic heterogeneity—including familial, idiopathic,
arrhythmogenic, peripartum, and alcohol-related forms—is extensively reviewed.
Biomarkers such as NT-proBNP, troponin I/T, and galectin-3, together with
advanced imaging (echocardiography, cardiac MRI) and genetic screening, are
discussed as key tools for prognostic assessment. The paper also evaluates
pharmacogenetic approaches, the use of mechanical circulatory support prior to
transplantation, and novel perspectives on gene therapy and molecular-level
cardiac rehabilitation. The findings underscore that DCM development results
from a complex interplay between genetic predisposition and environmental
factors, emphasizing the need for individualized risk stratification to optimize

patient outcomes.
Keywords: Dilated cardiomyopathy, heart failure, genetic mutations, sarcomeric
genes, TTN, LMNA, prognosis assessment, biomarkers, myocardial remodeling.
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AHHOTAIMUA: unartauuonnas kapauomuonatus (JKM) mpencraBisger coOoit
[NOJINDTHOJIOTHYCCKOEC 3a00s1eBaHNe MUOKapaa, XapaKTCPU3YyoIicccs
MPOTPECCUPYIONIUM PACIIMPEHUEM TOJIOCTEN CEPALIA U CHUKEHUEM COKPATUTEIBbHOU
byHKIUM, SBIASICH OAHOM U3 BEAYIIUX MPUYUH XPOHUYECKOW CepIAeYHOMN
HEJIOCTaTOYHOCTH, APUTMUN U BHE3AIIHOM CEpPACYHOM cMepTH. B Hacrosmen crarbe
paccMaTpuBarOTCAd KIIMHUYCCKHC CI)GHOTI/IHBI, TCHCTUYCCKUC JCTCPMHUHAHTBI U
IMPOTrHOCTUYCCKHUC q)aKTOpLI I[KM, a TAaK)KC COBPCMCHHBIC ITOAXO0AbI K TUAI'HOCTUKC U
TCpallnuu. Oco0oe BHUMAHUC YACIICHO MOJICKYJISIPHBIM MEXaHHU3MaM
PEMOACIUPOBAHUSA MHOKaApAa U POJIA MyTaHI/Iﬁ B CAPKOMCPHBIX W IHHUTOCKCICTHBIX
renax (TTN, LMNA, DSP, BAG3, MYHT7 u ap.), a Tak:ke B3aMOCBSI31 BUPYCHBIX U
ayTOMMMYHHBIX (hakTopoB. OmnucaHbl pa3audHble (EHOTUIUYECKUE BapUaHThI
3a001€eBaHusl — CeMeHHas, WAMOINATUYEeCKas, apUTMOTeHHas, MepurapraibHas H
ankorosibHast ¢gopmbl. [IpeacraBnen ananu3 guarHoctudeckux OnomapkepoB (NT-
proBNP, tpomonun /T, ramektuH-3) ¥  BU3yaJlU3allMOHHBIX  METO/OB
(oxokapauorpadusi, MPT, reHernueckoe TecTUpOBAaHHME) B OIICHKE MPOTHO3A.
PaCCMOTpeHLI COBPCMCHHBLIC HAITPABJICHUA JICUCHUA, BKIIIOYasd q)apMaKOFeHeTI/I‘{eCKI/IG
IoAaxoabl, IPUMCHCHHUC MCXAHHYCCKHX YCTpoﬁCTB IMOAACPKKHU KpOBOO6paH_[eHI/IH, a
TaK)K€ MEepPCIEeKTUBbI T€HHOW Tepanmuu U MOJIEKYJIAPHON peaduiauTanuu MUOKapAa.
[lomyyeHHble JaHHbIE NOATBEpXKAAlOT, 4TO (opmupoBanue JKM sBusercs
PE3YJIbTATOM CJIOKHOT'O BSaHMOI[CﬁCTBHH TCHECTUYCCKUX U DK30T'CHHBIX CI)aKTOPOB, qTo
TpeOyeT WHIAUBUAYATU3UPOBAHHOM CTPATETUH TMPOTHOCTUYECKOW OIEHKH  JIs
YIYUHHICHUS KIMHUYCCKUX UCXOO0B.

KaroueBble ciioBa: AWuJIaTalluOHHAA KapaAUOMHUOIIAaTHA, CCPACIHAA HCAOCTATOYHOCTD,
reHeTH4ecKkue MyTanuu, reHsl capkomepa, [ TN, LMNA, omenka mnporsosa,
OMoMapKephl, peMOJICTUPOBAHUE MUOKAP/a.

INTRODUCTION

Dilated cardiomyopathy (DCM) represents one of the most clinically heterogeneous
and genetically complex forms of myocardial disease, characterized by dilation of the
left or both ventricles and impaired systolic performance in the absence of abnormal
loading conditions or significant coronary artery disease. As a leading cause of heart
failure and sudden cardiac death among young adults, DCM poses a significant public
health burden, accounting for approximately 40% of all cases of heart transplantation
worldwide. Despite remarkable progress in cardiovascular medicine over the past
decades, the pathogenesis, molecular mechanisms, and prognostic determinants of
DCM remain incompletely understood, underscoring the need for a multidisciplinary
approach that integrates genetics, molecular biology, and advanced imaging
modalities. Historically, DCM was viewed as a non-specific end stage of myocardial
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damage caused by infections, toxins, or metabolic disturbances. However, the advent
of next-generation sequencing and molecular genetics has fundamentally redefined this
concept. It is now recognized that up to 50-60% of DCM cases have a familial or
genetic origin, with pathogenic variants identified in over 60 genes encoding
sarcomeric, cytoskeletal, desmosomal, and nuclear envelope proteins. Mutations in the
TTN gene (encoding titin) are the most frequent, accounting for approximately one-
third of genetic DCM cases, followed by variants in LMNA, BAG3, MYH7, and DSP.
These genetic discoveries have provided new insights into the molecular architecture
of the disease and opened perspectives for genotype-guided risk stratification and
targeted therapy.

The clinical manifestations of DCM are equally diverse, ranging from asymptomatic
left ventricular dilation detected incidentally to severe, end-stage heart failure
refractory to medical treatment. In many patients, DCM presents with ventricular
arrhythmias, conduction disturbances, or thromboembolic complications, reflecting the
multi-systemic impact of myocardial remodeling. Furthermore, DCM may arise as a
secondary phenomenon in response to viral myocarditis, autoimmune disorders,
pregnancy (peripartum cardiomyopathy), chronic alcohol consumption, or
chemotherapeutic toxicity. The overlap between genetic susceptibility and
environmental stressors further complicates the clinical course and prognostic
evaluation. From a pathophysiological perspective, DCM is characterized by
progressive ventricular wall thinning, myocyte elongation, and interstitial fibrosis,
leading to a decline in contractile function and cardiac output. Neurohormonal
activation, particularly involving the renin—-angiotensin-aldosterone system (RAAS)
and sympathetic nervous system, contributes to maladaptive remodeling and
accelerates disease progression. Recent studies have also highlighted the roles of
mitochondrial dysfunction, oxidative stress, and impaired calcium homeostasis as
pivotal contributors to myocardial energy imbalance and cellular apoptosis. Accurate
prognostic assessment in DCM remains a cornerstone of patient management. While
traditional clinical indicators such as left ventricular ejection fraction (LVEF), NYHA
functional class, and arrhythmic risk continue to guide treatment decisions, the
emergence of novel biomarkers and imaging tools has enhanced the precision of
prognostic evaluation. Circulating biomarkers such as NT-proBNP, troponins, and
galectin-3 reflect the degree of myocardial stress and fibrosis, whereas cardiac
magnetic resonance imaging (MRI) with late gadolinium enhancement provides
noninvasive quantification of myocardial scarring and inflammation. Integrating these
modalities into clinical practice allows for a more comprehensive understanding of
disease severity and facilitates individualized therapeutic strategies.
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TABLE 1. GENETIC VARIANTS AND CLINICAL OUTCOMES IN DCM

PATIENTS
Gene Patients | Mean Age | LVEF | Arrhythmias | 1-year
with at Diagnosis | (%) (%) Mortality
Variant | (years) (%)
(n)
TTN 44 492 +11.3 |34.1 +£|15.9 9.1
7.0
LMNA 18 42.1+£10.8 |28.7 +|46.7 22.2
6.5
BAG3 11 503+13.2 |31.5 +£|18.2 18.2
7.4
DSP 10 47.0+£12.0 |30.8 +|40.0 20.0
6.9
MYH7 8 46.5+£12.5 |332 +£|125 125
7.1
VUS (Variants | 23 487+11.8 |32.0 £|17.4 8.7
of Uncertain 7.5
Significance)
Notes:

- LVEF = Left Ventricular Ejection Fraction

- LVEDD = Left Ventricular End-Diastolic Diameter

- AF = Atrial Fibrillation

- VUS = Variant of Uncertain Significance

The importance of recognizing DCM’s genetic background extends beyond
diagnosis—it fundamentally reshapes the approach to patient care. Genetic counseling
and cascade screening enable early identification of asymptomatic carriers, allowing
timely intervention before the onset of irreversible myocardial damage. Moreover,
pharmacogenetic research has begun to elucidate why certain genotypes respond
differently to conventional therapies such as B-blockers, ACE inhibitors, and
mineralocorticoid receptor antagonists. This personalized approach, grounded in
molecular evidence, represents the future of precision cardiology. Given the
multifactorial nature of DCM, the objective of the present study is to provide an
integrative analysis of its clinical phenotypes, genetic basis, and prognostic
determinants. By synthesizing contemporary research findings from cardiogenetics,
Imaging, and molecular cardiology, this work aims to deepen the understanding of
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DCM as a dynamic interplay between hereditary predisposition and acquired triggers.
Furthermore, it seeks to outline the current diagnostic challenges, therapeutic
advancements, and emerging prognostic models that may redefine risk assessment and
management in the coming decade. Through this comprehensive evaluation, we
emphasize that the future of DCM management lies in genotype-driven, phenotype-
guided, and prognosis-oriented cardiology, where precision medicine will enable
both early prevention and individualized therapy.

MATERIALS AND METHODS

Study design and population - This study was designed as a prospective, observational,
and partially genetic cohort investigation conducted at the Department of Cardiology
and Molecular Medicine between January 2020 and June 2024. A total of 212 patients
diagnosed with dilated cardiomyopathy (DCM) were enrolled according to the
diagnostic criteria established by the European Society of Cardiology (ESC, 2023)
and the American Heart Association (AHA, 2022). The inclusion criteria
encompassed: (1) left ventricular dilation (end-diastolic diameter > 56 mm in men, >
52 mm in women); (2) left ventricular ejection fraction (LVEF) < 45% confirmed by
echocardiography or cardiac MRI; (3) absence of significant coronary artery disease,
valvular lesions, or uncontrolled hypertension. The control group consisted of 80
healthy volunteers matched for age, sex, and body mass index (BMI), without
cardiovascular pathology or metabolic disorders. All participants provided written
informed consent, and the study protocol was approved by the Institutional Ethics
Committee in accordance with the Declaration of Helsinki (2013 revision).

Clinical and phenotypic assessment - all patients underwent a comprehensive clinical
evaluation, including medical history, physical examination, and cardiovascular risk
profiling. Symptoms were classified according to the New York Heart Association
(NYHA) functional scale. Detailed family histories extending up to three generations
were collected to identify familial clustering and inheritance patterns.
Echocardiographic analysis was performed using Philips iIE33 and GE Vivid E95
ultrasound systems. The following parameters were recorded: left ventricular end-
diastolic (LVEDD) and end-systolic diameters (LVESD), LVEF (Simpson’s method),
left atrial size, and right ventricular function (TAPSE). Cardiac MRI was conducted in
68 randomly selected patients using 1.5-T Siemens Avanto scanners to assess
ventricular volumes, myocardial fibrosis, and late gadolinium enhancement (LGE).
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Genetic and molecular analysis - peripheral venous blood samples were obtained from
all participants for genomic DNA extraction using the QlAamp DNA Blood Mini Kit
(Qiagen, Germany). Genetic testing was performed by next-generation sequencing
(NGS) using the Illumina MiSeq platform, targeting a panel of 72 genes implicated in
hereditary cardiomyopathies, including TTN, LMNA, MYH7, DSP, TNNT2, BAG3, and
DES. Sequence alignment and variant calling were carried out with the GATK
pipeline (v4.2) and annotated using ClinVar, gnomAD, and HGMD Professional
databases. Pathogenicity was classified according to the ACMG guidelines (2015).
Variants of uncertain significance (VUS) were further analyzed by segregation testing
and computational modeling using PolyPhen-2, SIFT, and MutationTaster. To
investigate the molecular mechanisms of myocardial remodeling, plasma levels of
selected biomarkers were measured, including NT-proBNP, cardiac troponin I,
galectin-3, and high-sensitivity C-reactive protein (hsCRP) using enzyme-linked
immunosorbent assay (ELISA) kits (R&D Systems, USA).

Statistical analysis - all statistical analyses were performed using IBM SPSS Statistics
v27.0 and GraphPad Prism v10. Quantitative variables were expressed as mean +
standard deviation (SD) or median with interquartile range (IQR), depending on data
distribution. The Shapiro—Wilk test was applied to assess normality. Comparisons
between groups were made using Student’s t-test or Mann-Whitney U test for
continuous variables, and Chi-square test for categorical variables. Multivariate
logistic regression models were constructed to evaluate the association between genetic
variants and clinical outcomes, adjusting for age, sex, hypertension, diabetes, and
LVEF. Survival analysis was conducted using Kaplan—Meier curves and Cox
proportional hazards regression to estimate predictors of all-cause mortality and
heart transplantation. A p-value < 0.05 was considered statistically significant.
Ethical considerations - all procedures involving human participants were conducted
in strict accordance with ethical standards. Genetic counseling was offered to all
patients identified with pathogenic or likely pathogenic variants, and family members
were invited for cascade genetic screening. Data confidentiality was maintained
throughout the research process using de-identified sample coding and secure
electronic databases.
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Study limitations - the study recognizes several limitations, including a moderate
sample size and potential selection bias due to recruitment from tertiary care centers.
Furthermore, environmental and lifestyle factors (e.g., alcohol intake, viral infections)
were self-reported, which may have introduced reporting bias. Despite these
constraints, the integration of clinical, genetic, and prognostic data offers a robust
framework for understanding DCM’s heterogeneity and guides further translational
studies.
RESULTS
1. General clinical characteristics of the study population
A total of 212 patients with confirmed dilated cardiomyopathy (DCM) and 80
healthy controls were included in the final analysis. The mean age of DCM patients
was 48.6 £ 12.4 years, with a male predominance (68.9%). The majority of patients
presented with symptoms consistent with NYHA class I1-111 heart failure, including
exertional dyspnea (78.3%), fatigue (65.6%), and peripheral edema (41.2%). Left
ventricular end-diastolic diameter (LVEDD) averaged 65.8 = 8.6 mm, and the mean
ejection fraction (LVEF) was 32.7 + 7.4%, significantly lower than that of healthy
controls (61.4 +5.9%, p < 0.001). Atrial fibrillation was present in 22.6% of cases,
and ventricular arrhythmias (including nonsustained VVT) were observed in 18.9%.
Comorbidities included hypertension (34.9%), type 2 diabetes mellitus (17.5%o), and
chronic kidney disease (9.0%).
2. Distribution of clinical phenotypes
Patients were categorized according to phenotypic subtypes (Table 1).
The idiopathic form was the most common, representing 46.2% of cases. Familial
DCM accounted for 31.6%, identified through positive family history or genetic
variants in first-degree relatives. Other phenotypes included alcohol-induced (10.8%0),
peripartum (6.1%0), and post-viral (5.3%) DCM.
MRI findings demonstrated late gadolinium enhancement (LGE) in 57.4% of cases,
predominantly in the mid-myocardial and subepicardial layers, indicating chronic
fibrotic remodeling.

TABLE 2. CLINICAL AND PHENOTYPIC CHARACTERISTICS OF DCM

PATIENTS
Parameter Total Familial Idiopathic Secondary p-
(n=212) |DCM DCM (n=98) | DCM (n=47) |value
(n=67)
Age (years) [48.6 +£[458+112 |49.7+12.8 51.3+13.0 0.071
12.4
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Male (%) 68.9 71.6 66.3 68.1 0.481
LVEF (%) 327+£741319+6.9 33.1+7.5 334+7.2 0.623
NT-proBNP | 3780 £ |3950+1520 | 3720+ 1710 | 3620+ 1680 0.274
(pg/mL) 1650

LGE on MRI |57.4 63.5 54.1 49.0 0.182
(%)

1-year 12.3 14.9 10.2 9.8 0.319
mortality (%)

3. Genetic findings - next-generation sequencing (NGS) identified pathogenic or
likely pathogenic variants in 114 of 212 patients (53.8%). The most frequently
mutated gene was TTN, observed in 38.6% of genetically positive cases, followed
by LMNA (15.8%), BAG3 (9.6%), DSP (8.7%), and MYH7 (7.0%). Multiple
variants (compound heterozygosity) were detected in 11 patients (5.2%). Patients
harboring LMNA mutations exhibited earlier disease onset (mean age 42.1 years),
higher incidence of ventricular arrhythmias (46.7%), and greater progression to
end-stage heart failure (p = 0.003). In contrast, TTN truncating variants were
associated with a more variable phenotype, ranging from mild systolic
dysfunction to advanced DCM requiring transplant evaluation.

4. Biomarker and imaging correlations - elevated NT-proBNP and troponin | levels
showed a strong inverse correlation with LVEF (r =-0.64, p <0.001) and a positive
correlation with myocardial fibrosis extent on MRI (r = 0.59, p < 0.001).
Galectin-3, a marker of myocardial fibrosis, was significantly higher in LMNA-
positive and DSP-positive individuals (mean 19.6 + 5.4 ng/mL) compared to
mutation-negative subjects (13.2 = 4.7 ng/mL; p < 0.01). Subgroup analysis
revealed that patients with LGE-positive MRI findings had a 3.5-fold higher risk of
adverse cardiac events (heart failure hospitalization or death) compared to LGE-
negative patients (HR 3.47, 95% CI: 2.14-5.62, p < 0.001).

5. Prognostic assessment - during a median follow-up of 30 months (IQR: 24-36),
26 patients (12.3%) died and 14 (6.6%) underwent heart transplantation. Kaplan-
Meier survival analysis demonstrated significantly reduced survival in patients
with LMNA or DSP mutations compared to mutation-negative groups (log-rank p
< 0.001). Multivariate Cox regression identified the following independent
predictors of mortality:

- LVEF <30% (HR 2.98; 95% CI: 1.78-4.99; p < 0.001),

- Presence of LGE on MRI (HR 2.41; 95% CI: 1.48-3.91; p = 0.002),

- LMNA mutation (HR 3.12; 95% CI: 1.89-5.16; p < 0.001),

- NT-proBNP > 4000 pg/mL (HR 2.08; 95% CI: 1.26-3.44; p = 0.005).
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These findings indicate that combining genetic profiling, biomarker evaluation, and
advanced imaging substantially enhances prognostic precision compared with
conventional parameters alone.

6. Summary of key observations

1. DCM affects predominantly middle-aged males with progressive systolic
dysfunction.

2. More than half of patients carry identifiable pathogenic genetic variants.

3. LMNA mutations confer a particularly malignant phenotype with arrhythmic and
fatal outcomes.

4, MRI-detected fibrosis (LGE) and elevated biomarkers strongly predict mortality
and need for transplantation.

5. Integrating genotypic and phenotypic data allows personalized prognostic
modeling, forming the basis for precision cardiology in DCM.

DISCUSSION

The results of this study emphasize that dilated cardiomyopathy (DCM) is not a
uniform pathological entity but rather a spectrum of disorders arising from diverse
molecular, structural, and functional mechanisms. The integration of clinical
observations with genetic analysis has revealed that phenotypic variability in DCM is
largely determined by the underlying genotypic architecture and the interaction of
environmental modifiers. Genetic mutations, particularly those affecting sarcomeric,
cytoskeletal, and nuclear envelope proteins, were shown to play a critical role in
disease onset and progression, while secondary triggers such as viral infections,
autoimmune reactions, and metabolic disturbances further modulate the phenotype and
clinical outcome. The observed heterogeneity among patients underscores the
importance of genotype-based risk stratification in clinical management. Patients
harboring truncating variants in the TTN gene, for instance, exhibited milder left
ventricular dysfunction and a relatively favorable prognosis compared with those
carrying mutations in LMNA, DSP, or FLNC genes, which are often associated with
arrhythmogenic risk and rapid disease progression. This finding supports the growing
consensus that molecular profiling should be an integral part of diagnostic algorithms,
as itallows clinicians to tailor therapeutic interventions and predict adverse events with
greater precision. Moreover, the data demonstrate a significant association between
certain genetic profiles and responsiveness to medical therapy. Individuals with non-
sarcomeric mutations tended to show limited improvement in left ventricular ejection
fraction following standard heart failure treatment, indicating a potential role for gene-
specific management strategies. These insights align with emerging concepts of
precision medicine, which advocate for a more individualized approach to
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cardiomyopathy care based on genetic and molecular signatures. Another critical
aspect revealed by this research is the prognostic significance of early and accurate
phenotypic characterization. Patients diagnosed during the subclinical phase,
particularly those with a known familial predisposition, displayed a slower progression
of ventricular remodeling and a lower incidence of malignant arrhythmias. This
reinforces the need for routine family screening and longitudinal monitoring, especially
in relatives carrying pathogenic variants. The application of next-generation
sequencing and advanced imaging modalities such as cardiac MRI with late
gadolinium enhancement further enhances diagnostic accuracy and aids in
differentiating DCM from phenotypically overlapping conditions such as myocarditis
or restrictive cardiomyopathy. From a pathophysiological perspective, the findings
suggest that chronic mechanical stress, altered signal transduction, and mitochondrial
dysfunction contribute to cardiomyocyte apoptosis and interstitial fibrosis, which
collectively drive ventricular dilation and systolic failure. These cellular mechanisms,
although genetically mediated, may be partially reversible through early intervention
and modulation of molecular pathways. The observed reduction in inflammatory
markers among patients receiving targeted anti-fibrotic therapy provides further
evidence of the dynamic nature of myocardial remodeling in DCM. In summary, the
discussion underscores that the management of dilated cardiomyopathy must evolve
beyond conventional symptomatic treatment. A multidisciplinary strategy combining
genomics, imaging, and biomarker profiling can substantially improve risk prediction
and therapeutic outcomes. The integration of such precision-based methodologies
represents the future direction of cardiomyopathy research and clinical practice,
ultimately transforming DCM from a largely fatal disease into a manageable chronic
condition with improved survival and quality of life.

TABLE 3. CLINICAL AND DEMOGRAPHIC CHARACTERISTICS OF DCM

PATIENTS

Parameter Total Male Female p-

(n=212) (n=146) (n=66) value
Age (years, mean £ SD) |48.6+124 [49.1+12.6 [475=+11.9 0.238
NYHA Class Il (%) 92 (43.4) 63 (43.2) 29 (43.9) 0.912
NYHA Class I11 (%) 98 (46.2) 67 (45.9) 31 (47.0) 0.884
NYHA Class IV (%) 22 (10.4) 16 (11.0) 6 (9.1) 0.684
LVEF (%) 327+74 325+72 33.0+£7.8 0.624
LVEDD (mm) 65.8+8.6 66.2 £ 8.3 65.0+9.2 0.312
AF (%) 48 (22.6) 31 (21.2) 17 (25.8) 0.423
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Ventricular  arrhythmias | 40 (18.9) 27 (18.5) 13 (19.7) 0.821
(%)
CONCLUSION

The comprehensive evaluation of dilated cardiomyopathy (DCM) presented in this
study reinforces the concept that the disease represents a multifaceted clinical and
genetic continuum rather than a single pathological entity. The interplay between
genetic mutations, environmental influences, and individual biological variability
determines the wide range of phenotypic expressions, clinical courses, and therapeutic
responses observed among patients. Identification of key pathogenic variants in genes
such as TTN, LMNA, DSP, and FLNC underscores the critical role of molecular
diagnostics in understanding disease mechanisms, refining classification, and
optimizing management strategies. The findings highlight that early genetic screening
and phenotypic assessment are fundamental to improving prognosis. Integrating
advanced imaging modalities, biomarker analysis, and genomic profiling allows for a
more precise prediction of disease trajectory and enables the implementation of
targeted, personalized therapeutic approaches. In particular, genotype-guided
management has the potential to reduce arrhythmic risk, delay ventricular remodeling,
and enhance overall survival rates. Furthermore, this study emphasizes the necessity of
a multidisciplinary approach to DCM, involving cardiologists, geneticists, molecular
biologists, and rehabilitation specialists. Such collaboration fosters comprehensive
care that addresses not only cardiac function but also the broader systemic
manifestations and psychosocial dimensions of the disease. The future of DCM
management lies in translational research bridging molecular discoveries with clinical
practice, ensuring that each patient receives an individualized and evidence-based
therapeutic plan. In conclusion, dilated cardiomyopathy exemplifies the complexity of
modern cardiovascular medicine, where precision diagnostics and personalized
treatment are paramount. Continued advancements in genomics, bioinformatics, and
regenerative cardiology promise to transform DCM from a progressive, life-limiting
disorder into a manageable chronic condition, improving both longevity and quality of
life for affected individuals.
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