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Abstract

Our understanding of dilated cardiomyopathy (DCM) is evolving as 
new insights into the underlying pathophysiology become available. 
Professional organizations and clinical experts are improving defini-
tions of DCM, allowing for more accurate treatment recommenda-
tions. This review summarized key published literature describing 
definitions and/or diagnostic criteria for DCM. Embase was searched 
from database inception to September 19, 2022 for 1) publications re-
porting definitions of DCM by major professional organizations and 
related opinion papers, and 2) clinical studies in DCM and heart fail-
ure with reduced ejection fraction. Sixty-eight records were included 
in this review. Definitions of DCM provided by two major profes-
sional organizations (American Heart Association (AHA) and Euro-
pean Society of Cardiology (ESC)) agreed on the clinical presentation 
of DCM; however, they differed in the classification of DCM within 
the larger context of cardiomyopathy taxonomies. Both organizations 
agreed that DCM could be clinically defined by the presence of left 
ventricular dilation and contractile dysfunction in the absence of ab-
normal loading conditions and severe coronary artery disease. AHA 
guidelines divided cardiomyopathies into two major groups (primary 
and secondary) based on predominant organ involvement. DCM was 
classified as primary cardiomyopathy with mixed (genetic and/or 
acquired) etiology. Conversely, ESC published a clinically oriented 
taxonomy in which cardiomyopathies were grouped into specific 
morphological and functional phenotypes; each was subclassified 
into familial or non-familial forms. Opinion papers further elaborated 
on the complex interplay between genetics and environment in the 
etiology of DCM. Several articles summarized the importance of the 
new and updated diagnostic tools, such as cardiac magnetic resonance 
imaging, electrocardiogram, and other biomarkers, in correctly iden-
tifying the etiology of DCM. Within clinical studies, most inclusion 
criteria used standard definitions proposed by leading professional 
associations (AHA and ESC). Clinical study investigators sometimes 
used a narrower definition of DCM using additional criteria for the 
left ventricular ejection fraction threshold value and left ventricular 

dilatation. Current efforts in cardiology research are focused on a 
more granular understanding of DCM etiology and the natural history 
of the disease. Definitions of DCM found in clinical studies mainly 
rely on published guidelines, with some studies adding idiosyncratic 
inclusion criteria refining the broad definitions of DCM.
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Introduction

Cardiomyopathy is a myocardial disorder in which the heart 
muscle is structurally and functionally abnormal in the ab-
sence of coronary artery disease or abnormal loading condi-
tions sufficient to cause the observed myocardial abnormality 
[1]. This abnormality can manifest as a mechanical problem 
such as systolic or diastolic dysfunction, or electrophysiologi-
cal malfunction as seen in arrythmias. Cardiomyopathy is a 
generic phenotype that covers various pathophysiological con-
ditions with clinical manifestations ranging from microscopic 
alterations in cardiac myocytes to fulminant heart failure (HF) 
with insufficient tissue perfusion, fluid accumulation, and 
cardiac arrythmia [2]. Finding the proper classification of the 
variety of subtypes that fall under the umbrella term of cardio-
myopathy has been an ongoing effort of all major professional 
associations, as it is essential for diagnosing and treating the 
disease. This task has been complicated by overlapping symp-
tomology of different heart conditions, which often leads to 
difficulties in identifying the correct underlying etiology [3-
5]. In particular, the overlapping symptoms of HF and cardio-
myopathy often present a challenge of correctly identifying 
the underlying disease and devising an appropriate treatment. 
Creating a classification scheme for cardiomyopathies can be 
approached from different angles. The traditional classifica-
tion has been based on the clinical presentation of the ventricu-
lar morphology and function and it divided cardiomyopathies 
into hypertrophic, dilated, restrictive, and right ventricular ar-
rhythmogenic cardiomyopathies [1, 6]. This classification has 
been recently updated to include our enhanced understanding 
of the underlying physiology, genetics, and natural history of 
the disease [7-9].

Among the subtypes of cardiomyopathy, dilated cardio-
myopathy (DCM) is recognized as one of the most common 
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causes of HF with reduced ejection fraction (HFrEF) and the 
leading indication for heart transplants worldwide [10]. The 
reported prevalence of DCM is around 36 cases per 100,000 
individuals [9] and the annual incidence has been estimated as 
seven cases per 100,000 individuals [10]. In addition, DCM is 
the most common type of cardiomyopathy in children account-
ing for around 60% of all pediatric cardiomyopathies [10]. 
The broad definition of DCM is left or biventricular systolic 
dysfunction, often associated with dilation, in the absence of 
abnormal loading conditions or significant coronary artery dis-
ease [11]. However, this broad phenotype serves as a starting 
point for further refinement of the diagnosis by identifying the 
etiology, toxicology, and molecular and genetic factors of each 
patient. The ultimate goal is personalized treatment through 
precision medicine respecting the specifics of each case.

The challenge for the proper diagnostics of DCM in rou-
tine clinical practice is the evolving understanding of the dis-
ease and changing definitions and diagnostic criteria. Two ma-
jor professional societies (American Heart Association (AHA) 
and European Society for Cardiology (ESC)) published recent 
updates of their classification schemes and definitions of DCM 
[7, 12, 13]. A comprehensive classification scheme for cardio-
myopathies was also proposed by the World Heart Federation 
[14]. In addition, several high-profile position papers further 
refined our understanding of the variety of subtypes of DCM 
[11, 13, 15-17]. The evolving understanding of DCM reflected 
in the continuously updated DCM definitions creates a chal-
lenge for clinical practitioners to keep up with the current 
knowledge. This review is aimed at helping clinicians under-
stand the existing definitions of DCM and its position within a 
larger typology of cardiomyopathies.

The objective of this literature review was to describe and 
characterize the landscape of evidence with respect to the defi-
nition and/or criteria used to diagnose DCM. Specifically, we 
aimed to identify the definitions of DCM (or similar diseases 
including non-ischemic cardiomyopathy and non-ischemic 
HFrEF) as reported by the most prominent and widely used 
clinical practice guidelines. Additionally, we aimed to summa-
rize the status of adherence to these definitions in key clinical 
studies investigating DCM or HFrEF populations.

Methods

Standard methodologies for conducting and reporting sys-
tematic reviews recommended by the Cochrane Handbook 
for Systematic Reviews of Interventions [18], adapted for 
conducting a targeted literature review, were followed. Us-
ing predefined search strategies (Supplementary Material 1, 
www.cardiologyres.org), Embase was searched via the Ovid 
platform from database inception to September 19, 2022. 
Searches of bibliographies of included literature reviews were 
also conducted, as well as manual searches of Google Scholar 
to capture studies that were not included in the main literature 
database. Included were clinical practice guidelines, position 
papers, literature reviews, or clinical studies (observational 
studies or clinical trials) that described the definitions or other 
criteria used to diagnose DCM or similar diseases including 

non-ischemic cardiomyopathy and non-ischemic HFrEF. Ar-
ticles were restricted to those published in English. Studies 
on perinatal cardiomyopathy or case reports/series were ex-
cluded.

All abstracts identified by the search were reviewed by 
a senior reviewer according to predefined eligibility criteria. 
All studies identified as eligible during the title and abstract 
screening were then screened at the full-text stage by the same 
reviewer. Reasons for inclusion or exclusion were document-
ed, and relevant full-text articles identified at this stage were 
included for evidence synthesis. A Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) dia-
gram was generated for complete transparency and reproduc-
ibility of the search and screening process [19].

The evidence base was split into two sets: publications re-
porting on definitions of DCM by major professional organiza-
tions and related opinion papers; and studies reporting on clini-
cal studies in DCM and HFrEF. For the second set of studies, a 
standardized data extraction table was generated to define the 
study characteristics and outcomes that were extracted from 
eligible studies. Results were summarized in a narrative form 
highlighting the most relevant developments in the evolving 
definitions of DCM and their utilization in clinical studies.

Results

Study selection

A PRISMA flow diagram of the study selection procedure is 
presented in Figure 1. In total, 2,982 abstracts were identified 
from the literature searches including 2,976 records via Em-
base and six additional records through manual searches. The 
final set of included records consisted of 68 articles. Of the 68, 
seven were guidelines, 26 were position papers or narrative 
reviews, and one was a systematic literature review. These 34 
articles were included in the synthesis of data to describe the 
definition and/or criteria used to diagnose DCM. The remain-
ing 34 records were clinical studies that were used to sum-
marize the status of adherence to these definitions and criteria.

Definitions of DCM

Professional societies’ guidelines

Currently, the most influential paper on the classification of 
cardiomyopathies was published in 2008 by the ESC Work-
ing Group on Myocardial and Pericardial Diseases [1]. The 
main motivation for developing this classification system was 
to provide a clinically oriented classification system in which 
heart muscle disorders are grouped according to ventricular 
morphology and function, rather than by etiology and genet-
ics. Cardiomyopathies are grouped into specific morphologi-
cal and functional phenotypes; each phenotype is then sub-
classified into familial and non-familial forms. In this context, 
“familial” refers to the occurrence in more than one family 
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member of either the same disorder or a phenotype that is (or 
could be) caused by the same genetic mutation and not by ac-
quired cardiac or systemic diseases in which the clinical phe-
notype is influenced by genetic polymorphism. Non-familial 
cardiomyopathies are clinically defined by the presence of car-
diomyopathy in the index patient and the absence of disease in 
other family members (based on pedigree analysis and clini-
cal evaluation). Non-familial cardiomyopathies are subdivided 
into idiopathic (no identifiable cause) and acquired (developed 
because of another disease, condition, or factor) cardiomyo-
pathies in which ventricular dysfunction is a complication of 
the disorder, rather than an intrinsic feature of the disease [1].

The definition of DCM in this 2008 ESC guideline is as 
follows: “DCM is defined by the presence of left ventricular 
dilatation and left ventricular systolic dysfunction in the ab-
sence of abnormal loading conditions (hypertension (HTN), 
valve disease) or coronary artery disease sufficient to cause 
global systolic impairment. Right ventricular dilation and dys-
function may be present but are not necessary for the diagno-
sis” [1].

The same ESC Working Group that published the above 
guidelines further revised the definition of DCM in a separate 
document published in 2016 [13]. The aim of this position pa-
per was to update the definition of DCM to take into account 
its diverse etiology and clinical manifestations in patients and 
relatives. The extended definition of DCM is as follows: “Left 
ventricular or biventricular systolic dysfunction and dilatation 
that are not explained by abnormal loading conditions or coro-
nary artery disease” [13]. The authors provide specific criteria 

for systolic dysfunction and left ventricular dilation. An impor-
tant update in the definition and understanding of DCM was the 
observation that the spectrum of electrical and functional ab-
normalities associated with this indication changes over time. 
This applies particularly to genetic diseases that have delayed 
or resulted in incomplete cardiac expression, with the result 
that many mutation carriers have intermediate phenotypes that 
do not meet standard disease definitions. For these reasons, 
the authors believe that clinical diagnosis and ultimately treat-
ment can be improved by updating the criteria for diagnosis in 
relatives of DCM patients and the creation of a new category 
of hypokinetic non-dilated cardiomyopathy (HNDC). This 
transitory condition was defined as: “Left ventricular or bi-
ventricular global systolic dysfunction without dilatation (de-
fined as LVEF [left ventricular ejection fraction] <45%), not 
explained by abnormal loading conditions or coronary artery 
disease” [13]. In the latest update to cardiomyopathy guide-
lines [12], ESC included a few novel phenotypic descriptions 
and simplified terminology used to describe the conditions. 
The five major phenotypes identified in this nomenclature are: 
hypertrophic cardiomyopathy; dilated cardiomyopathy; non-
dilated left ventricular cardiomyopathy; arrhythmogenic right 
ventricular cardiomyopathy; and restrictive cardiomyopathy. 
The definition of DCM in this update remained the same as in 
the 2016 document [13]; however, the authors identified a new 
condition “isolated left ventricular dilatation” described as left 
ventricular dilatation that occurs with normal ejection fraction 
in the absence of athletic remodeling or other environmental 
factors. Authors noted that this is not in itself a cardiomyo-

Figure 1. PRISMA diagram. n: number of records.
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pathy but may represent an early manifestation of DCM [12].
The AHA approached the classification of cardiomyopa-

thies from a different angle. The reference framework pub-
lished by AHA in 2006 was based on a scientific presentation 
that offered new perspectives to aid in understanding this com-
plex and heterogeneous group of diseases and basic disease 
mechanisms [6]. The classification of cardiomyopathies pre-
sented in this document was not intended to provide precise 
methodologies or strategies for clinical diagnosis, but rather 
it relied on contemporary molecular biology, considering cel-
lular levels of expression of encoded proteins and underlying 
gene mutations. Consequently, cardiomyopathies are divided 
into two major groups based on predominant organ involve-
ment. Primary cardiomyopathies (genetic, non-genetic, and 
acquired) are those solely or predominantly confined to the 
heart muscle and are relatively few. Secondary cardiomyopa-
thies show pathological myocardial involvement as part of a 
large number and variety of generalized systemic (multiorgan)  
disorders. In this scheme, DCM is classified under the “mixed” 
label, meaning that it can fall under both genetic and acquired 
etiology. There is no explicit definition of DCM in this frame-
work, only a clinical description of DCM characteristics: 
“Dilated forms of cardiomyopathy are characterized by ven-
tricular chamber enlargement and systolic dysfunction with 
normal [left ventricular] wall thickness; usually diagnosis is 
made with 2-dimensional echocardiography” [6]. A side-by-
side comparison of the AHA and ESC classification schemes 
is shown in Table 1.

AHA released an updated scientific statement on diagnos-
tics and treatment strategies for DCM in 2016 [7]. The defi-
nition of DCM was introduced as follows: “The term dilated 
cardiomyopathy (DCM) refers to a spectrum of heterogeneous 
myocardial disorders that are characterized by ventricular dila-
tion and depressed myocardial performance in the absence of 
hypertension, valvular, congenital, or ischemic heart disease” 
[7]. The diagnostic and treatment recommendations for DCM 
subtypes are introduced for cardiac amyloidosis, cardiotoxins, 
peripartum cardiomyopathy, cardiac sarcoidosis, myocarditis, 

autoimmune cardiomyopathy, endocrine and metabolic cardio-
myopathies, and genetic cardiomyopathies.

The World Heart Federation introduced a radically new 
classification of cardiomyopathies in 2013 for which the 
proposed classification is based on the phenotype-genotype 
distinction with respect to the pathology [14]. The authors 
propose a nosology that addresses five simple attributes of a 
cardiomyopathic disorder, including morpho-functional char-
acteristic (M), organ involvement (O), genetic or familial in-
heritance pattern (G), and an explicit etiological annotation 
(E) with details of genetic defect or underlying disease/cause; 
information about the functional status (S) using the American 
College of Cardiology/AHA (A to D) stage of HF and New 
York Heart Association (NYHA, I to IV) functional classes of 
HF may also be added. The addition of (S) has been left op-
tional and should be used at the discretion of the physician. 
With the description of five attributes, the classification system 
is designated as MOGE(S). In this classification scheme, each 
patient will be diagnosed by assigning specific values to each 
of the attributes mentioned above. For example, a patient with 
hypertrophic cardiomyopathy affecting the heart only, with 
autosomal dominant genetic inheritance, and genetic etiology 
involving the MYH7[p.R663h] gene would be assigned desig-
nation MHOHGADEG-MYH7[p.R663H].

Opinion papers

Merlo et al (2018) published an influential opinion paper on the 
evolving concepts in DCM [17]. The main issues addressed by 
this paper can be summarized into three categories. Category 
1) contains the etiological characterization and early diagnosis 
of DCM. Given that DCM is characterized by complex inter-
actions between environment and genetic predisposition, iden-
tifying all contributing factors early in the diagnosis is crucial 
for effective treatment. Examples of commonly overlooked or 
underappreciated reversible triggers for left ventricular dys-
function include certain types of arrythmias, substance abuse, 

Table 1.  Classification Schemes of Cardiomyopathies From AHA and ESC

ESC AHA
Cardiomyopathies Primary cardiomyopathies

Hypertrophic cardiomyopathy, DCM, 
arrhythmogenic right ventricular cardiomyopathy, 

restrictive cardiomyopathy, unclassified

Genetic Mixed Acquired

Familial/genetic Non-familial/non-genetic Hypertrophic cardiomyopathy DCM Inflammatory 
(myocarditis)

Disease subtype Disease subtype Arrhythmogenic right ventricular 
cardiomyopathy/dysplasia

Restrictive Stress-provoked 
(“tako-tsubo”)

Unidentified gene defect Idiopathic Glycogen storage - Peripartum
Conduction defects - Tachycardia induced

Mitochondrial myopathies - Infants of insulin-
dependent mothers

Ion channel disorders -

AHA: American Heart Association; DCM: dilated cardiomyopathy; ESC: European Society of Cardiology.
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acute emotional stress, chemotherapies, and systemic autoim-
mune diseases. Category 2) describes the interaction between 
genotype and clinical phenotype in DCM. So far, more than 50 
genes encoding for sarcomeric proteins, cytoskeleton, nuclear 
envelope, sarcolemma, ion channels and intercellular junctions 
have been implicated in DCM. With a family history of DCM, 
genetic origin of the disease becomes likely; however, a nega-
tive family history does not rule out a genetic form of DCM as de 
novo mutations can be responsible for sporadic forms. Category 
3) describes that DCM is a dynamic disease. In recent years, 
several studies revealed that almost 40% of patients experience 
significant left ventricular reverse remodeling when treated with 
evidence-based pharmacological and device treatments. This is-
sue emphasizes the pivotal role not only of an accurate and com-
plete initial diagnostic evaluation but also of continuous therapy 
and individualized, long-term surveillance to recognize and treat 
the first signs of a decline in systolic function.

Several papers surveyed the diagnostics challenges in the 
early detection of DCM and the differentiation from other car-
diomyopathies [5, 20-22]. Moeinafshar et al (2021) provided a 
summary of the most relevant biomarkers of DCM [23]. Three 
categories of biomarkers identified in this review were cardio-
myocyte-related, microenvironmental, and macroenvironmen-
tal. The importance of the respective biomarkers is related to 
the individual patient’s history and status at admission. Dif-
ferent biomarkers are relevant to, for example, hemodynamic 
function, inflammation, cardiac repair, and myocyte necrosis. 
Since a rapid and accurate diagnosis of cardiomyopathies is 
crucial in preventing HF and/or death, the novel biomarkers 
can play an increasingly important role as our understanding 
of their validity improves.

Before diagnosing DCM, it is necessary to exclude condi-
tions with phenotypic overlap. Advanced diagnostic modali-
ties are also increasingly important for the identification of the 
underlying etiology. The role of cardiac magnetic resonance 
imaging (MRI) in visualizing the morphology of the heart was 
reviewed by Aggarwal et al (2014) [4]. The authors describe 
the most relevant MRI pulse sequences and the diagnostics 
information they provide as well as typical MRI signatures 
corresponding to different cardiomyopathies. Finocchiaro et al 
(2020) summarized the recent advances in electrocardiogram 
(ECG) methodology for the diagnosis and risk stratification of 
DCM [24]. The traditional notion that ECG abnormalities in 
DCM are non-specific was challenged in studies that identified 
several “red flag” features associated with the genetic forms of 
DCM as well as ECG features found in the non-genetic forms 
of the disease. Heart rate variability as a potential biomarker 
for differentiation between early-stage ischemic heart disease 
and DCM was investigated by Accardo et al (2022) [3]. The 
proposed model based on pNN50 feature, fractal dimension, 
sex, age, and LVEF features achieved 73.3% accuracy in the 
differential diagnosis of ischemic heart disease vs. DCM.

HF and DCM

DCM is one of the leading causes of HF with its prevalence 
in the population with HF estimated to be between 8% and 

47% [9]. Patients are also at risk of sudden cardiac death [25] 
and consequently DCM is also a common indication for im-
plantable cardioverter defibrillators and heart transplantation 
[2]. Given the high incidence of DCM in HF, particularly in 
HFrEF, distinguishing DCM from other HF etiologies is criti-
cal for devising the proper treatment regimen. The 2016 ESC 
guidelines define HF as “… clinical syndrome characterized by 
typical symptoms (e.g., breathlessness, ankle swelling and fa-
tigue) that may be accompanied by signs (e.g., elevated jugular 
venous pressure, pulmonary crackles and peripheral oedema) 
caused by a structural and/or functional cardiac abnormality, 
resulting in a reduced cardiac output and/or elevated intracar-
diac pressures at rest or during stress” [8]. DCM should be 
considered as a possible cause particularly in new-onset (“de 
novo”) HF where a patient can be presenting with symptoms 
for weeks or months preceding the HF diagnosis [8]. The natu-
ral history of HF in DCM can be characterized by three dis-
tinct pathways including: 1) a structural and functional recov-
ery following incident HF; 2) remission of HF symptoms and 
improvement/stabilization of left ventricular systolic function; 
and 3) progression to advanced HF and heart transplantation/
death. Each of these pathways requires a distinct diagnostic 
and therapeutic approach, therefore prior conceptual clarity is 
vital for successful intervention.

DCM in clinical studies

To investigate the adherence to the DCM definitions outlined 
in the guidance documents in clinical studies, 34 clinical stud-
ies (28 observational studies, three clinical trials, and three 
post-hoc analyses) were included in the evidence base [26-59]. 
The selection of the studies for this objective was based on the 
inclusion criteria of the studies as well as on the primary ob-
jectives described in the study. Studies investigating the DCM 
population or those investigating HF outcomes were included.

The population size in the included studies ranged from a 
minimum of 10 [39] (a retrospective analysis of 10 pediatric 
patients diagnosed with hypocalcemic DCM) to a maximum 
of 8,399 [32] (a post-hoc analysis of PARADIGM-HF clinical 
trial data). The mean population size was 548 and the median 
was 151.

Patient inclusion criteria in the included studies can be 
summarized into the following categories: 1) Adult patients 
with some form of DCM in 21 studies [29, 30, 33-38, 42-46, 
48, 50, 51, 53, 55, 56, 58, 59]; 2) Pediatric patients with DCM 
in three studies [39, 40, 54]; 3) Patients with HF in four studies 
[26, 31, 32, 57]; and 4) Other inclusion criteria in six studies 
[27, 28, 41, 49, 52, 57]. In this category, the inclusion criteria 
usually required LVEF below a certain threshold, e.g., LVEF < 
50% [28], LVEF < 40% [49, 57], or LVEF < 36% [52].

Only 14 of the 34 studies specified exclusion criteria. 
When provided, the exclusion criteria usually mentioned coro-
nary artery disease, HTN, or other unrelated cardiomyopathies.

The included studies investigated a variety of endpoints: 
1) Diagnosis of DCM in 14 studies [26-30, 33, 34, 36, 39-42, 
55, 57]; 2) Prognosis of DCM patients in 10 studies [31, 37, 
45, 46, 49, 51, 52, 54, 58, 59]; 3) Cardiac outcomes (includ-
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ing HF, cardiac death, major adverse cardiovascular events, 
relapse, and others) in seven studies [32, 35, 38, 43, 44, 48, 
57]; and 4) Other outcomes (fibrosis-related outcomes, custom 
index evaluation) in three studies [50, 53, 56].

The definition of DCM in the included studies was mostly 
based on the standard definition of DCM as provided by the 
guidelines and position papers. The most often cited document 
was the position statement from the ESC published by Elliott 
et al (2008) [1]. Twelve studies used this reference for the defi-
nition of DCM. Two studies used the scientific statement from 
AHA published by Bozkurt et al (2016) [7]. Three studies used 
a position paper on the evolving concepts in DCM published 
by Merlo et al (2018) [17]. Two studies used an opinion paper 
published by Japp et al (2016) [60]. Two studies used the up-
dated proposal for a revised definition of DCM published by 
Pinto et al (2016) [13].

Examples of typical definitions of DCM using the guid-
ance documents are provided in Table 2 [34, 36, 37, 42, 45, 
46, 49].

Some studies used additional criteria for defining the 
DCM. Those criteria were ubiquitous for each study and not 
seen in other studies. Examples of the most relevant studies 
using their own DCM criteria are below. 1) Akinrinade et al 
(2015) [30] published a study using a high-quality oligonucle-
otide-selective sequencing-based targeted sequencing panel to 
investigate the genetic landscape of DCM in the Finnish popu-
lation and to evaluate the utility of oligonucleotide-selective 
sequencing technology as a novel comprehensive diagnostic 
tool. DCM was diagnosed using the following criteria: “… left 
ventricular (LV) end-diastolic diameter (LVEDD) 0.27 mm/
m2 [modified from original criteria of 0.117% of the predicted 
value corrected for age and body surface area (BSA)] and left 

ventricular systolic dysfunction (LVEF < 45%) in the absence 
of abnormal loading conditions such as hypertensive heart dis-
ease, primary valve disease, or significant coronary artery dis-
ease.” 2) Balmforth et al (2019) published a post-hoc analysis 
of the PARADIGM-HF clinical trial data examining the out-
comes and the effect of sacubitril/valsartan according to in-
vestigator-reported etiology [32]. The etiology of HF was col-
lected by means of structured questions on the trial case report 
form. Investigators were first asked whether the primary etiol-
ogy was ischemic or non-ischemic. If the answer non-ischemic 
was checked, investigators were then asked to specify from 
a number of options (listed in the following order): primary 
valvular (specify valve and surgery), alcoholic, hypertensive, 
idiopathic, peripartum, infectious cardiomyopathy, viral car-
diomyopathy, diabetic, drug-induced (specify type of drug), 
and “other” (please specify). For the purposes of this analysis, 
patients were categorized as ischemic or non-ischemic, with 
non-ischemic etiology being further subcategorized into idi-
opathic, hypertensive and other, because the numbers of cases 
in “other” were individually too few to allow robust analysis.

Discussion

This review aimed to summarize the current understanding of 
DCM as reflected in guidance documents, recommendations, 
and position papers authored by the main professional associa-
tions and key opinion leaders. To understand the evolution of 
the current definitions of DCM, it is important to start from 
the overall classification of cardiomyopathies, as DCM is a 
subcategory of the broad family of diseases of the heart. Car-
diomyopathies are a heterogeneous group of pathologies char-

Table 2.  Example Definitions of DCM in Clinical Studies

Reference Definition of dilated cardiomyopathy
Calderon-Dominguez 
et al (2021) [34]

“… the presence of left ventricular dilatation and systolic dysfunction in the absence of abnormal loading 
conditions or coronary artery disease sufficient to cause global systolic impairment.”

Costa et al (2021) [36] “DCM was defined as either LVEF levels below 50% and/or left ventricular end-diastolic diameter larger than 
56 mm.”

Diez-Lopez et al (2022) [37] “… left ventricular (LV) chamber enlargement and systolic dysfunction in the absence of coronary artery 
disease.”

Haas et al (2022) [42] “Idiopathic DCM is defined as the presence of both left ventricular (LV) enlargement and systolic dysfunction 
but without evidence of ischemic or known causes. Specifically, diagnostic criteria for idiopathic DCM include 
the presence of (1) LVEF < 50% and (2) left ventricular enlargement defined by echo-derived left ventricular 
end-diastolic dimension (≥ 95th percentile for gender/height).”

Hamshere et al (2015) [45] “… diagnosis of non-ischemic DCM with no secondary cause found, an LVEF of, 45% (assessed by 
echocardiography at referral), symptoms classed as New York Heart Association (NYHA) 2 or greater and on 
optimal medical treatment (established for at least 6 months).”

Kimura et al (2021) [46] “DCM was defined by the presence of left ventricular dilation [left ventricular end-diastolic dimension 
(LVEDD) > 55 mm, or indexed LVEDD > 33 mm/m2 (men) or 32 mm/m2 (women)] and LVEF < 50%, in the 
absence of severe systemic arterial HT, coronary artery disease, primary valvular heart disease, or secondary 
cardiac muscle disease caused by any known systemic condition, as determined by endomyocardial biopsy.”

Merlo et al (2022) [49] “NICM was defined as presence of LVEF < 50% in the absence of significant coronary artery disease, 
primary valve disease, congenital heart disease, tachy-induced cardiomyopathy or acute myocarditis.”

DCM: dilated cardiomyopathy; HT: hypertension; LV: left ventricular; LVEF: left ventricular ejection fraction; NICM: non-ischemic cardiomyopathy.
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acterized by structural and functional alterations of the heart 
muscle. The two main associations of cardiac professionals - 
the AHA and the ESC - recently released their updated classi-
fication scheme for cardiomyopathies. The two classifications 
differ in their approach and consequently the resulting catego-
ries do not correspond directly to each other.

The ESC classification of cardiomyopathies was mostly 
motivated by the clinical relevance of the categories, and thus, 
in this scheme, the heart muscle disorders are grouped accord-
ing to ventricular morphology and function [1]. Each pheno-
type is then subclassified into familial and non-familial forms. 
As a phenotype within this classification, DCM can present in 
both familial and non-familial forms and the identification of 
the correct etiology is essential for the correct diagnosis.

The definition of DCM was further revised by the ESC 
Working Group on Myocardial and Pericardial Diseases in 
2016 with the aim of considering its diverse etiology and clini-
cal manifestations in patients and relatives [13]. The definition 
of DCM was augmented by additional diagnostic criteria for 
left ventricular dilation, and the natural history of DCM was 
extended to the pre-clinical phase. The DCM clinical spectrum 
therefore starts with a potential mutation carrier with no car-
diac expression and goes through progressive expression of 
the phenotype, with the first clinical phase defined as HNDC 
(a new category proposed in this 2016 ESC Working Group 
paper and reflected in 2021 ESC HF guidelines [61]) all the 
way to full-blown DCM. The emphasis in this document is on 
clinical diagnostics and differentiation of the DCM phenotype 
from other cardiomyopathies.

In contrast to ESC, the AHA classification of cardiomyo-
pathies takes a broader and more scientific approach that in-
corporates the rapid evolution of molecular genetics in cardi-
ology [6]. In a departure from the ESC approach, AHA noted 
that “functional (i.e., physiological) classifications, seemingly 
most useful to clinicians with relevance to treatment consider-
ations, are in fact of limited value because management strate-
gies are dynamic and inevitably evolve for these diseases” [6]. 
The resulting scheme proposed by AHA divides cardiomyopa-
thies into two major groups based on predominant organ in-
volvement: primary and secondary.

The classification hierarchies developed by the two pro-
fessional organizations aim to guide appropriate diagnostic 
and treatment strategies that prevent the development and 
progression of HF in patients with specific cardiomyopathies 
[7]. The variety of causes, multiple underlying pathophysi-
ological mechanisms, and different phenotypic expressions 
in cardiomyopathies influence their presentation and response 
to treatment [9]. In order to correctly identify the phenotype, 
the focus should be on proper diagnostics using our most re-
cent understanding of the etiology and natural history of the 
disease. After establishing the phenotype, the guidelines offer 
treatment recommendations most suitable for each subtype of 
cardiomyopathy.

In addition to the professional organizations, several high-
profile opinion papers have been published. The papers further 
elaborate on the complex interplay between genetics and envi-
ronment in the etiology of DCM [17]. Several papers summa-
rized the importance of the new and updated diagnostics tools 
such as cardiac MRI [4] and ECG [24] as well as other bio-

markers [3, 23] in correctly identifying the etiology of DCM.
Since DCM is one of the leading causes of HF, guidance 

documents on HF also include considerations of the underly-
ing etiology of HF [8, 9], which may include DCM. The docu-
ments note that in DCM, HFrEF has a high incidence and prev-
alence and represents the most frequent cause of death, despite 
improvements in treatment. In addition, advanced HF in DCM 
is one of the leading indications for heart transplantation. The 
definition of DCM in these documents broadly agrees with the 
standard definition proposed by ESC.

When analyzing clinical studies in DCM and HF, most of 
the inclusion criteria use the standard definition proposed by ei-
ther of the two main professional associations (AHA and ESC). 
The most popular reference cited in clinical studies is the ESC 
classification of cardiomyopathies published by Elliott et al 
(2008) [1]. Other documents by ESC and AHA are cited as well. 
In a few cases, the researchers running the clinical study use a 
narrower definition of DCM using additional criteria for LVEF 
threshold value. The definition of DCM in the studies was usu-
ally pragmatic and used for selecting the patient population. The 
baseline definition was then used as a starting point for identify-
ing prognostic biomarkers and risk factors of HF. The research 
focus was on finding physiological biomarkers for differential 
diagnosis of DCM versus other similar cardiomyopathies, bio-
markers identifying high-risk patients, genetic markers associ-
ated with familial DCM, and biomarkers indicating reverse ven-
tricular remodeling. The included studies did not feature recent 
updates in the definitions of DCM reflected in the guidelines; 
however, the research directions in the studies align with the 
overall advancements in the understanding of DCM typology 
outlined in the updated guidelines.

The targeted approach to conducting this review was the 
most appropriate methodology for answering the research 
questions at hand. The documents featured here are the most 
relevant and they were selected based on the affiliation of the 
authors and the authority of the professional organizations in 
the field of cardiology. The selection is therefore limited to 
directly relevant documents and does not include all opinion 
papers related to DCM. Many interesting papers explored is-
sues of detailed etiology of DCM and advanced diagnostics 
techniques (such as artificial intelligence) used to further sub-
divide DCM into subcategories. As interesting and potentially 
important as those papers are, the topics of advanced diagnos-
tics are outside the scope of this review.

The sample clinical trials were selected based on their 
inclusion criteria rather than their interventions and/or out-
comes. The focus was on key published studies relevant to our 
research question, and therefore the sample may not be com-
prehensive of all studies enrolling DCM patients. The studies 
were selected to be representative of the current understanding 
of definitions of DCM within the context of its diagnostics and 
treatment. The success or failure of the interventions was not 
the primary concern.

Conclusions

DCM is a clinically heterogeneous disease with large vari-
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ability in age of disease onset and rate of progression, which 
is likely explained by the complex interplay between genetic 
susceptibility and environmental factors. The definitions of 
DCM provided by the two major professional organizations 
agree about the clinical presentation of DCM but differ in the 
classification of DCM within the larger context of cardiomyo-
pathy taxonomies. Both AHA and ESC agree that the diagnosis 
of DCM requires a more granular approach to its natural his-
tory and prognosis. Currently, most effort is focused on fur-
ther differentiating the etiology of DCM based on the genetic 
profiling and environmental causes specific to each patient. To 
this end, new diagnostic tools are being investigated both in 
advanced genotyping as well as in imaging and in electrocar-
diography. The review of relevant clinical studies showed that 
most studies use a standardized definition of DCM as put for-
ward by professional organizations with some modifications 
to the threshold values of LVEF. In conclusion, the umbrella 
definition of DCM is well accepted and widely used, but the 
main effort is now in refining the identification of subtypes of 
DCM and the natural progression of the disease with the goal 
of developing personalized treatment tailored for each patient.
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