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Abstract
Dilated cardiomyopathy (DCM) is a heart muscle disease characterized by ventricular dilatation and
impaired systolic function. Patients with DCM suffer from heart failure, arrhythmia, and are at risk
of premature death. DCM has a prevalence of one case out of 2500 individuals with an incidence
of 7/100,000/year (but may be under diagnosed). In many cases the disease is inherited and is
termed familial DCM (FDC). FDC may account for 20–48% of DCM. FDC is principally caused by
genetic mutations in FDC genes that encode for cytoskeletal and sarcomeric proteins in the cardiac
myocyte. Family history analysis is an important tool for identifying families affected by FDC.
Standard criteria for evaluating FDC families have been published and the use of such criteria is
increasing. Clinical genetic testing has been developed for some FDC genes and will be increasingly
utilized for evaluating FDC families. Through the use of family screening by pedigree analysis and/
or genetic testing, it is possible to identify patients at earlier, or even presymptomatic stages of
their disease. This presents an opportunity to invoke lifestyle changes and to provide
pharmacological therapy earlier in the course of disease. Genetic counseling is used to identify
additional asymptomatic family members who are at risk of developing symptoms, allowing for
regular screening of these individuals. The management of FDC focuses on limiting the progression
of heart failure and controlling arrhythmia, and is based on currently accepted treatment guidelines
for DCM. It includes general measures (salt and fluid restriction, treatment of hypertension,
limitation of alcohol intake, control of body weight, moderate exercise) and pharmacotherapy.
Cardiac resynchronization, implantable cardioverter defibrillators and left ventricular assist devices
have progressively expanding usage. Patients with severe heart failure, severe reduction of the
functional capacity and depressed left ventricular ejection fraction have a low survival rate and may
require heart transplant.

Background
Dilated cardiomyopathy (DCM) is a disease of the heart
muscle characterized by ventricular dilatation and
impaired systolic function [1]. DCM is a leading cause of
heart failure and arrhythmia. Due to its significant preva-
lence, high mortality and morbidity, including frequent

hospitalizations, DCM is a major health concern for
adults. Despite improvements in the treatment of heart
failure introduced in the last 10 years, including the gen-
eral availability of cardiac transplantation and better med-
ical treatment, clinical outcome following the onset of
symptoms has not substantially changed. Mortality
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remains high, the disease is progressive and unrelenting,
and disability and morbidity are among the highest of any
disease or disease syndrome.

DCM is defined as idiopathic , when the disease appears
sporadic, isolated in a single member of a family and
without known cause, or familial when occurring in two or
more related family members [1,2].

Definition of DCM, diagnostic criteria of familial 
DCM and differential diagnosis
The diagnosis of DCM is made according to criteria pro-
vided by the World Health Organization/International
Society and Federation of Cardiology (WHO/ISFC) [1],
the Guidelines of the National Heart, Lung, and Blood
Institute Workshop on the Prevalence and the Etiology of
Idiopathic Dilated Cardiomyopathy [3] and the more
recent Guidelines for the Study of Familial Dilated Cardi-
omyopathies [2], designed to improve the sensitivity and
specificity of the old classification criteria.

DCM is defined by the presence of: a) fractional shorten-
ing (FS) less than 25% (> 2SD) and/or ejection fraction
less than 45% (> 2SD); and b) left ventricular end diasto-
lic diameter (LVEDD) greater than 117% (>2SD of the
predicted value of 112% corrected for age and body sur-
face area, BSA) [4], excluding any known cause of myocar-
dial disease. In the context of a familial DCM, these
criteria are used to diagnose the proband in a family.

A familial DCM (FDC) is defined by the presence of: a)
two or more affected relatives with DCM meeting the
above criteria; or b) a relative of a DCM patient with unex-
plained sudden death before the age of 35 years [2]. In
FDC, family members may be classified as affected , unaf-
fected or unknown [2]. This classification is based on major
and minor criteria that have been developed to account for
the high frequency of minor cardiac abnormalities within
families with FDC and the need of more sensitive criteria
[5,6].

In relatives, the affected status is defined by the presence
of: a) 2 major criteria consisting of left ventricular systolic
dysfunction (fractional shortening < 25% and/or ejection
fraction < 45%) and dilatation (LVEDD > 117% of the pre-
dicted value corrected for age and BSA) [4] or b) left ven-
tricular dilatation (as defined above) and one minor
criterion; or c) 3 minor criteria. The unknown status is
defined by the presence of 1 or 2 minor criteria and the
unaffected status is defined by the presence of a normal
heart or the determination of other causes of myocardial
dysfunction.

Minor criteria of disease are: a) unexplained supraven-
tricular arrhythmias (atrial fibrillation or sustained

arrhythmias), or frequent (> 1000/24 h) or repetitive (3 or
more ectopic beats with a heart rate > 120 beats/min) ven-
tricular arrhythmias before the age of 50; b) left ventricu-
lar dilatation (> 112% of the predicted value); c) left
ventricular dysfunction (ejection fraction < 50% or frac-
tional shortening < 28%); d) unexplained cardiac conduc-
tion system disease (grade II or III atrio-ventricular blocks,
complete left-ventricular bundle branch block, or sinus
nodal dysfunction); e) unexplained sudden death or
stroke before 50 years of age; f) segmental wall motion
abnormalities (> 1 segment, or 1 if not previously present)
in the absence of intraventricular conduction defect or
ischemic heart disease.

Exclusion criteria for idiopathic/familial DCM are: a) blood
pressure more than 160/110 mmHg, documented and
confirmed through repeated measurements; b) obstruc-
tion (more than 50%) of a major branch of the coronary
artery; c) alcohol intake more than 100 g/day; d) persist-
ent high rate supraventricular arrhythmia; e) systemic dis-
eases; f) pericardial diseases; g) congenital heart diseases;
h) cor pulmonale; j) myocarditis.

DCM can be distinguished from other forms of secondary
dilatation and dysfunction of the ventricles due to known
cardiac or systemic processes [1]. These are referred to as
secondary cardiomyopathies, named for the disease proc-
ess with which they are associated, such as ischemic cardi-
omyopathy, valvular heart cardiomyopathy, hypertensive
cardiomyopathy, alcoholic cardiomyopathy, and myocar-
ditis. Less common forms of secondary cardiomyopathies
are peripartum cardiomyopathy and cardiomyopathies
developing in the setting of amyloidosis, hemochromato-
sis, sarcoidosis, and due to toxicity from agents like doxo-
rubicin. In the pediatric population, metabolic
cardiomyopathies are encountered with greater fre-
quency. It should be noted that cases of myocarditis and
peripartum cardiomyopathy can occur in a familial set-
ting, where cases of DCM can also be present, and there-
fore, it may be difficult to classify these forms [5].

Table 1 shows the diagnostic tools available for differenti-
ating the different forms of DCM.

Epidemiology
DCM has a prevalence of one case out of 2500 individuals
[7] with an incidence of 7/100,000/year [8]. However,
DCM is probably under diagnosed and is now believed to
account for a much larger number of cases, owing to the
fact that subjects may remain asymptomatic until marked
ventricular dysfunction has occurred.

Prior to 1990, FDC was not widely recognized and genetic
contributions to the development of dilated cardiomyop-
athy were rarely implicated in disease models. In 1981, a
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retrospective review of 104 patients with DCM at the
Mayo clinic estimated that approximately 2% of cases
were potentially familial in nature [9]. The paradigm
changed dramatically in 1992 when it was reported that
by carefully collecting the family history and through the
screening of relatives by physical examination and
echocardiography, 20% of cases of DCM were likely
familial [6]. More recent studies support that FDC may
account for between 35% and 48% of seemingly familial
DCM [10-13]. Unfortunately, there are no reliable clinical
or morphologic parameters able to predict the familial
form from non-genetic causes of cardiac dilatation. A
result of this circumstance is that family history data has
become critical to the evaluation of these patients and
families.

Clinical description
Patients initially present with signs and symptoms of
heart failure, due either to volume overload or to low car-
diac output. Usually, by the time of the diagnosis,
probands (here referring to the first individual diagnosed
within a family) have severe impairment of the left ven-
tricular ejection function and are in New York Heart Asso-
ciation (NYHA) functional class III-IV. Affected relatives,
on the other hand, can be asymptomatic with mild ven-
tricular dilatation and dysfunction. Twenty to thirty-five
percent of patients present with chest pain, mostly during
exercise, and the electrocardiogram (ECG) may show
pseudo-infarction Q waves. Angina pectoris is thought to
be due to limited coronary vascular reserve. Fatigue is
present in almost one third of patients. Palpitations are
very common, due to ventricular arrhythmias, neverthe-
less, syncope and sudden death rarely constitute the first
symptom of the disease. Pulmonary and systemic throm-
boembolisms occur, as first manifestation of the disease,
at a rate of 1 to 6% per year. Most of them can be found

in cases with severe left ventricular dilatation and dysfunc-
tion. A particular form of familial DCM due to mutation
of the lamin A/C gene [14,15] presents with mild dilata-
tion and severe dysfunction of the left ventricle, conduc-
tion defects, supraventricular arrhythmias, variable
skeletal muscle involvement and variable serum creatine
kinase (CPK) levels. The prognosis for many of these
patients is not favorable. X-linked FDC, due to mutations
in the dystrophin gene, has a less severe prognosis and
presents with increased CPK, muscular abnormalities, and
the typical signs of dystrophinopathy at the skeletal muscle
biopsy [16-19].

Diagnostic methods
The basic evaluation in the proband [2] consists of an
accurate family history, physical examination with spe-
cific attention to the neuromuscular apparatus, laboratory
examination including CPK, chest X-ray, ECG and
echocardiogram. In selected cases, an exercise stress test or
a pharmacological test, such as dobutamine echocardiog-
raphy, may be indicated to induce ischemia and unmask
an ischemic cardiomyopathy. More specific diagnostic
tests include hemodynamic and coronary angiographic
study, radionuclide ventriculography and endomyocar-
dial biopsy. In the presence of neuromuscular abnormal-
ities, needle skeletal muscle biopsy is indicated. Molecular
genetic diagnosis should be performed when the test is
available and may impact the clinical management. At
present, molecular genetic analysis is available for the fol-
lowing FDC genes: DES, DMD, LMNA, MYBPC3, MYH7,
TAZ, TNNT2, and TMP1. 

Etiology
In FDC, there is clear evidence of Mendelian segregation
of disease phenotype. FDC is a heterogeneous entity
(Table 2). Different forms have been identified and

Table 1: Etiology and diagnostic tools in Dilated cardiomyopathy (DCM)

Causes % of cases Diagnostic tools

Frequent 
Idiopathic/Familial DCM 20 – 50 family history, echocardiogram, detailed evaluation of first degree relatives, coronary angiography, 

endomyocardial biopsy
Ischemic DCM 50 – 70 history, coronary angiography
Valvular DCM 1.5 – 4 echocardiogram, physical exam
Hypertensive DCM 2 – 4 physical exam, echocardiogram showing hypertrophy
Alcoholic 3 – 40 history of excessive alcohol use
Myocarditis 5 – 10 history compatible with viral myocarditis, endomyocardial biopsy
Rare 2–3
Peripartum history
Amyloidosis echocardiogram, endomyocardial biopsy, rectal/fat pad biopsy
Hemochromatosis extra-cardiac signs, endomyocardial biopsy, iron studies
Sarcoidosis extra-cardiac signs, endomyocardial biopsy
Doxorubicin toxicity history of exposure to doxorubicin
Other toxic substances history
Metabolic DCM laboratory tests, pediatric age
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should be distinguished based on patterns of transmis-
sion and characteristics of the phenotype. When classifia-
ble, the clinical patterns encountered include: autosomal
dominant FDC without extracardiac manifestations; auto-
somal recessive FDC; FDC with X-linked transmission;
autosomal dominant FDC with subclinical skeletal mus-
cle involvement; autosomal dominant FDC with conduc-

tion defects; autosomal dominant left ventricular non-
compaction; unclassifiable FDC with retinitis pigmentosa
and hearing loss [5,13]. Right ventricular cardiomyopa-
thy/or arrhythmogenic right ventricular dysplasia is con-
sidered a distinct entity [1]. There is clear evidence of
incomplete penetrance as well as age-dependent pene-
trance, exemplified by the fact that FDC is typically an

Table 2: Known Familial Dilated Cardiomyopathy (FDC) genes and their OMIM references

Phenotype Frequency (%) Chromosomal 
location

Locus OMIM [40] Gene symbol Gene

Autosomal dominant FDC 56 1q32 CMD1D 191045 TNNT2 Cardiac troponin T
3p21.1 191040 TNNC1 Cardiac troponin C
2q31 CMD1G 188840 TTN Titin
2q35 CMD1I 125660 DES Desmin
6q12-q16 CMD1K 172405 PLN Phospholamban
9 CMD1B 600884
10q21-q23 CMD1C 193065 VCL Metavinculin
11p11 600958 MYBPC3 Myosin-binding protein C
11p15.1 CMD1M 600824 CSRP3 Cysteine-glycine-rich protein 3
14q11.2-13 CMD1A 160760 MYH7 Cardiac β-myosin heavy chain
15q14 CMD1A 102540 ACTC Cardiac actin
15q22.1 191010 TPM1 α -tropomyosin
17q12 CMD1N 604488 TCAP Tinin-cap (teletonin)
10q23.2 605906 LDB3 Cypher/ZASP
12p12.1 601439 ABCC9 Regulatory SUR2A subunit of 

cardiac KATP channel

Autosomal recessive FDC 16 19q13.42 191044 TNNI3 Cardiac troponin I
unknown 212110

X-linked DCM 10 Xp21 XLCM 300377 DMD Dystrophin

Autosomal dominant FDC 7.7 1q11-q23 LGMD1B 150330 LMNA Lamin A/C
with skeletal muscle disease 5q33-34 LGMD2F 601411 SGCD δ-sarcoglycan

4q11 LGMD2E 600900 SGCB β-sarcoglycan
6q23 CMD1F 602067

Autosomal dominant FDC 2.6 1q1-q1 CMD1A 150330 LMNA Lamin A/C
with conduction defects 2q14-q22 CMD1H 604288

3p22.2 CMD1E 600163 SCN5A Na channel, voltage-gated, 
type V, α polypeptide

RareFDC: 7.7
-Left ventricular non-
compaction

Xq28 300069 TAZ G4.5 (tafazzin)

18q12.1-q12.2 601239 DTNA α -dystrobrevin
10q23.2 605906 LDB3 Cypher/ZASP

-Autosomal recessive with 
retinitis pigmentosa and 
deafness

6q23-q24 CMD1J 605362 EYA4 Transcriptional coactivator 
EYA4

-Autosomal recessive with 
wooly hair and 
keratoderma

6p24 125647 DSP Desmoplakin

X-linked congenital DCM Xq28 300069 TAZ G4.5 (tafazzin)

Mitochondrial DCM mtDNA 510000
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adult-onset disease and many persons carrying mutations
do not develop overt disease until their fifth or sixth dec-
ade of life [20].

Carefully designed studies of larger FDC families (by
genetic linkage analysis and other methods) have impli-
cated 29 chromosomal loci as containing FDC genes. Sev-
eral different genes at these loci have been identified to
date (Table 2). The majority of these genes encode pro-
teins that have cytoskeletal and/or contractile properties.
However, genes of the nucleoskeleton and, more recently,
ion channel encoding genes are also relevant in FDC
patients [15,21,22]. Most mutations described so far have
been private mutations and are not shared between unre-
lated families. To date, studies have primarily focused on
highly selected families and/or on relatively small num-
bers of families. Consequently, the genetic epidemiology
of mutations in FDC genes across all FDC families
remains unknown. Furthermore, as mutations have now
been described in seemingly non-familial cardiomyopa-
thies (sporadic or truly "idiopathic" DCM ), the contribution
of FDC gene mutations to isolated or sporadic dilated car-
diomyopathies is not well-defined.

Management and treatment of familial dilated 
cardiomyopathy
The management of FDC focuses on limiting the progres-
sion of heart failure and controlling arrhythmia.

General measures
They include patient education, salt and fluid restriction,
treatment of hypertension, limitation of alcohol intake,
control of body weight, and encouraging moderate exer-
cise, preferably aerobic in a controlled environment.

Pharmacological therapy
Pharmacotherapy includes a multitude of agents [23]
enclosed in the standard approaches to heart failure. Only
few of them in each class will be mentioned here.

• Angiotensin converting enzyme (ACE) inhibitors reduce
mortality, hospitalization and progression of heart fail-
ure, as noted in several trials including CONSENSUS [24],
SOLVD [25], and SAVE [26]. These drugs are generally
started at low doses and are gradually titrated up to doses
equivalent to those showing efficacy in randomized trials.
Captopril is increased to a maximum of 50 mg three
times/day. The maximum dose of Enalapril is 20 mg
twice/day and that for Lisinopril is 40 mg once/day. The
highest tolerated doses provide the most benefit.

• Angiotensin receptor blockers (ARBs) provide a reasonable
alternative to ACE inhibitors (in patients who are intoler-
ant to these agents). The use of ARB is based on trials such
as ELITE-I and II [27], Val-HeFT [28], and OPTIMAAL

[29]. The dose of Losartan used in these trials was around
50 mg once/day. The maximum dose of Valsartan is 160
mg twice/day. The addition of an ARB to an ACE inhibitor
likely offers little additional benefit based on the Val-
HeFT trial.

• First generation calcium channel blockers are not recom-
mended in heart failure patients.

• Trials using endothelin antagonists have been disappoint-
ing to date and these agents are not recommend in stand-
ard guidelines [23].

• Diuretics have not been assessed in a randomized study
to verify their effect on survival in heart failure. Furosem-
ide is used at daily doses of 20 mg to 600 mg daily.
Bemetanide and ethacrynic acid are other loop diuretics
currently in use. Torsemide has better bioavailability
when taken orally and is used in some patients who do
not respond to oral furosemide. Frequently, the dose is
half of that of furosemide for a similar effect. When high
doses of loop diuretics are needed and, especially if the
patient has diuretic resistance, metolazone is added, usu-
ally at a dose of 2.5 mg once/day to 5 mg twice/day. Aceta-
zolamide is used at a dose of 250 to 500 mg daily in some
patients with metabolic alkalosis.

• Aldosterone inhibitors such as spironolactone and epler-
enone reduce mortality, as noted in RALES [30] and
EPHESUS [31], respectively. Spironolactone is used at
doses varying from 12.5 to 50 mg once/day. Eplerenone
was started with a dose of 25 mg orally once/day, which
was increased to 50 mg once/day as tolerated. Eplerenone
is more selective for the aldosterone receptor and avoids
some of the side-effects associated with spironolactone,
such as gynecomastia.

• Vasopressin antagonists are still under investigation.

• Natriuretic peptides are available only intravenously for
acute decompensation.

• The only inotrope, which use is widely accepted in
chronic heart failure, is digoxin. It is dosed at 0.125–0.25
mg once/day and is adjusted to renal function. A recent
post-hoc analysis of the Digitalis Investogators Group
[32] divided the patients based on their digoxin serum
level and showed that all-cause mortality was reduced by
6.3% in the subgroup of patients whose level was between
0.5 and 0.8 ng/ml.

• Beta-adrenergic blockers are considered a major advance
in the therapy of heart failure. CIBIS-II [33] and MERIT-
HF [34] showed a 34% relative reduction in all-cause mor-
tality using bisoprolol and metoprolol succinate (both
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beta-1 selective blockers). Carvedilol, a non-selective
beta-blocker with alpha-blocking properties reduced mor-
tality by 35% in severe heart failure (COPERNICUS) [35].
Beta-blocking agents must be titrated gradually towards
their target doses. The target dose of carvedilol is 25 mg
twice/day in patients less than 70 kg, and 50 mg twice/day
in heavier patients.

• The use of anticoagulants/antiplatelet agents is a controver-
sial subject and more studies are underway to identify
which therapy to use and in whom. In clinical practice,
anticoagulation is often used in patients with a left ven-
tricular ejection fraction less than 30%.

Mechanical devices
The use of cardiac resynchronization therapy (CRT) with
biventricular pacing improves symptoms in advanced
heart failure and reduces hospitalizations and mortality.
In the COMPANION trial [36] CRT reduced the risk of
death and hospitalization for any cause by approximately
20%, with a 50% reduction in the risk of death for any
cause in the subgroup of patients with non-ischemic DCM
randomized to receive CRT + defibrillator. In the treat-
ment of arrhythmias, the use of implantable cardioverter
defibrillators (ICDs) is being progressively expanded as
they are proving to be useful in reducing mortality from
sudden death compared to antiarrhythmic drugs. The
recently published SCD-HeFT trial [37] showed a 23% rel-
ative risk reduction of the primary endpoint of death from
any cause in the ICD arm compared with placebo. The use
of left ventricular assist devices (LVAD) was evaluated in
REMATCH [38]. All-cause mortality was 52% at one year
in the LVAD group versus 25% in the medical group. The
benefits of LVADs are tempered by a multitude of device-
related complications.

Finally, patients with severe heart failure, severe reduction
of the functional capacity and depressed left ventricular
ejection fraction have a low survival rate and may require
heart transplant. In this setting, heart transplantation
improves survival and quality of life.

Asymptomatic left ventricular dysfunction
So far, no trials exist on the usefulness of therapy in
asymptomatic affected relatives. However, based on stud-
ies on ischemic heart disease, it is believed that an early
use of ACE inhibitors and/or beta adrenergic blockers
could be very important in slowing the progression of the
disease.

Genetic counseling
Genetic counseling approaches for familial FDC are still
under-developed and consensus guidelines are lacking.
The high degree of genetic heterogeneity, uncertainty as to
which familial DCM genes are commonly mutated, and

the propensity to uncover private mutations, have com-
bined to hinder the development and widespread applica-
tion of clinical testing. As the disease is of relatively late
onset, many individuals in older generations may be una-
vailable for examination or may be deceased. Limited
knowledge of FDC and thorough evaluation of relatives at
risk by practicing generalists and cardiologists likely also
contributes to under-recognition of this condition.

An accurate family history and screening of first-degree
relatives has fundamental importance in FDC. This
approach is not yet widely practiced in the United States.
Each first-degree relative should undergo a detailed phys-
ical examination, ECG, and echocardiogram. Serum creat-
inine kinase levels can also be useful, especially if the
proband has elevation of this marker. Signal averaged
electrocardiography (SAECG) has also been suggested as
an additional diagnostic tool [39]. The thorough evalua-
tion of relatives of patients is standard for the research
studies of FDC.

For families where a pathogenetic mutation has been
detected, the evaluation of relatives at risk can include
molecular testing to confirm the presence or absence of
the pathologic mutation. This information can be inte-
grated into the genetic counseling provided to each indi-
vidual within that family. Non-carriers may be reassured
that they are not at increased risk of developing FDC.
Asymptomatic carriers who are at increased risk of disease
may be considered for regular evaluations (including
echocardiogram) to screen for the development of early
disease. As incomplete penetrance is a feature of this dis-
ease, the counseling session of asymptomatic mutation
carriers should focus on the increased risk of developing
FDC for mutation carriers, rather on models that implies
a certainty of disease for all mutation carriers.

In families where a pathologic mutation has not been
detected, genetic counseling is understandably less pre-
cise. A detailed examination and analysis of the pedigree
is essential to define, if possible, the likely mode of inher-
itance. Implicit in this exercise is that historical informa-
tion provided about relatives should be confirmed
through either direct evaluation of relatives or reviewing
medical records and/or autopsy reports. In performing the
genetic counseling, careful attention to the problems of
age-dependent and incomplete penetrance should be
integrated into the discussion. Relatives judged to be at
significantly increased risk of developing a cardiomyopa-
thy should be considered, as above, for regular screening.

Antenatal diagnosis
The use of molecular genetic testing to test fetuses for
adult-onset disease has been the subject of a number of
ethical discussions. In spite of initial widespread reluc-
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tance to embark upon testing in this setting, a number of
recent examples are challenging this paradigm. Such dis-
cussions are likely to ensue in the context of familial DCM
once clinical genetic testing and counseling becomes
more widely available.

Unresolved questions
There are many aspects of familial DCM that remain
poorly understood. A clear and comprehensive under-
standing of the genetic epidemiology of gene mutations in
both FDC and sporadic DCM is needed. Such knowledge
will provide a foundation for the development and con-
tinued improvement of genetic testing, which will likely
be panel-based to simultaneously test multiple genes.
Animal models of FDC have been developed to better
characterize the pathogenesis of how the underlying
genetic defects initiate and/or propagate the disease proc-
ess. Ultimately, this work may suggest novel approaches
to target the underlying molecular defects. There is evi-
dence of substantial variability in phenotype within fam-
ilies, suggesting that environmental and/or modifying
genetic factors may interact with the underlying FDC
mutations. Pilot studies to explore these hypotheses are
now underway. Finally, experimental approaches to
explore how conventional cardiovascular therapies
impact the disease process are desperately needed.

Acknowledgements
Supported by the NIH/NHLBI (1RO1 HL69071-01), the Muscular Dystro-
phy Association U.S.A. (PN0007056), the American Heart Association 
(0250271N).

References
1. Report WHOISFCTFDCC: Report, of the 1995 World Health

Organization/International Society and Federation of Cardi-
olgy Task Force on the Definition and Classification of Car-
diomyopathies.  Circulation 1996, 93:841-842.

2. Mestroni L, Maisch B, McKenna WJ, Schwartz K, Charron P, Rocco
C, Tesson F, Richter A, Wilke A, Komajda M: Guidelines for the
study of familial dilated cardiomyopathies.  Eur Heart J 1999,
20:93-102.

3. Manolio TA, Baughman KL, Rodeheffer R, Pearson TA, Bristow JD,
Michels VV, Abelmann WH, Harlan WR: Prevalence and etiology
of idiopathic dilated cardiomyopathy (summary of a
National Heart, Lung and Blood Institute Workshop).  Am J
Cardiol 1992, 69:1458-1466.

4. Henry WL, Gardin JM, Ware JH: Echocardiographic measure-
ments in normal subjects from infancy to old age.  Circulation
1980, 62:1054-1061.

5. Mestroni L, Rocco C, Gregori D, Sinagra G, Di Lenarda A, Miocic S,
Vatta M, Pinamonti B, Muntoni F, Caforio A, McKenna WJ, Falaschi A,
Giacca M, Camerini F: Familial dilated cardiomyopathy: evi-
dence for genetic and phenotypic heterogeneity.  J Amer Coll
Cardiol 1999, 34:181-190.

6. Michels VV, Moll PP, Miller FA, Tajik AJ, Chu JS, Driscoll DJ, Burnett
JC, Rodeheffer RJ, Chesebro JH, Tazelaar H: The frequency of
familial dilated cardiomyopathy in a series of patients with
idiopathic dilated cardiomyopathy.  N Engl J Med 1992,
326:77-82.

7. Codd MB, Sugrue DD, Gersh BJ, Melton LJ: Epidemiology of idio-
pathic dilated and hypertrophic cardiomyopathy. A popula-
tion-based study in Olmsted County, Minnesota, 1975-1984.
Circulation 1989, 80:564-572.

8. Rakar S, Sinagra G, Di Lenarda A, Poletti A, Bussani R, Silvestri F,
Camerini F: Epidemiology of dilated cardiomyopathy. A pro-
spective post-mortem study of 5252 necropsies.  Eur Heart J
1997, 18(1):117-123.

9. Fuster V, Gersh BJ, Giuliani ER, Tajik AJ, Brandenburg RO, Frye RL:
The natural history of idiopathic dilated cardiomyopathy.
Am J Cardiol 1981, 47:525-531.

10. Keeling PJ, Gang G, Smith G, Seo H, Bent SE, Murday V, Caforio ALP,
McKenna WJ: Familial dilated cardiomyopathy in the United
Kingdom.  Br Heart J 1995, 73:417-421.

11. Baig MK, Goldman JH, Caforio ALP, Coonar AS, Keeling PJ, McKenna
WJ: Familial dilated cardiomyopathy: cardiac abnormalities
are common in asymptomatic relatives and may represent
early disease.  J Am Coll Cardiol 1998, 31:195-201.

12. Gregori D, Rocco C, Miocic S, Mestroni L: Estimating the fre-
quency of familial dilated cardiomiopathy in the presence of
misclassification errors.  J Appl Statistics 2001, 28:53-62.

13. Grünig E, Tasman JA, Kucherer H, Franz W, Kubler W, Katus HA:
Frequency and phenotypes of familial dilated cardiomyopa-
thy.  J Am Coll Cardiol 1998, 31:186-194.

14. Brodsky GL, Muntoni F, Miocic S, Sinagra G, Sewry C, Mestroni L: A
lamin A/C gene mutation associated with dilated cardiomy-
opathy with variable skeletal muscle involvement.  Circulation
2000, 101:473-476.

15. Taylor MRG, Fain P, Sinagra G, Robinson M, Robertson AD, Carniel
E, Di Lenarda A, Bohlmeyer TJ, Ferguson DA, Brodsky GL, Boucek
MM, Lascor J, Moss AC, Li WLP, Stetler GL, Muntoni F, Bristow MR,
Mestroni L: Natural history of dilated cardiomyopathy due to
lamin A/C gene mutations.  J Am Coll Cardiol 2003, 41:771-780.

16. Muntoni F, Wilson L, Marrosu MG, Cianchetti C, Mestroni L, Ganau
A, Dubowitz V, Sewry C: A mutation in the dystrophin gene
selectively affecting dystrophin expression in the heart.  J Clin
Invest 1995, 96:693-699.

17. Milasin J, Muntoni F, Severini GM, Bartoloni L, Vatta M, Krajinovic M,
Mateddu A, Angelini C, Camerini F, Falaschi A, Mestroni L, Giacca M:
A point mutation in the 5' splice site of the dystrophin gene
first intron responsible for X-linked dilated cardiomyopathy.
Hum Mol Genet 1996, 5:73-79.

18. Muntoni F, Di Lenarda A, Porcu M, Sinagra G, Mateddu A, Marrosu
G, Cau M, Milasin J, Melis MA, Ferlini A, Marrosu MG, Cianchetti C,
Sanna A, Falaschi A, Camerini F, Giacca M, Mestroni L: Dystrophin
gene abnormalities in two patients with idiopathic dilated
cardiomyopathy.  Heart 1997, 78:608-612.

19. Sinagra G, Di Lenarda A, Brodsky GL, al. : New insights into the
molecular basis of familial dilated cardiomyopathy.  Ital Heart
J 2001, 2:280-286.

20. Mestroni L, Krajinovic M, Severini GM, Pinamonti B, Di Lenarda A,
Giacca M, Falaschi A, Camerini F: Familial Dilated Cardiomyopa-
thy.  Br Heart J 1994, 72:35-41.

21. Bienengraeber M, Olson TM, Selivanov VA, Kathmann EC, O'Coch-
lain F, Gao F, Karger AB, Ballew JD, Hodgson DM, Zingman LV, Pang
Y, Alekseev AE, Terzic A: ABCC9 mutations identified in
human dilated cardiomyopathy disrupt catalytic KATP
channel gating.  Nat Genet 2004, 36:382-387.

22. McNair WP, Ku L, Taylor MRG, Fain P, Dao D, Wolfel E, Mestroni L:
SCN5A Mutation Associated With Dilated Cardiomyopa-
thy, Conduction Disorder, and Arrhythmia.  Circulation 2004,
110:2163-2167.

23. McMurray J, Pfeffer MA: New Therapeutic Options in Conges-
tive Heart Failure: Part I.  Circulation 2002, 105:2099-2106.

24. The CONSENSUS Trial Study Group: Effects of enalapril on mor-
tality in severe congestive heart failure. Results of the Coop-
erative North Scandinavian Enalapril Survival Study
(CONSENSUS).  N Engl J Med 1987,  316:1429-1435.

25. The SOLVD Investigators: Effect of enalapril on survival in
patients with reduced left ventricular ejection fraction and
congestive heart failure.  N Engl J Med 1991, 325:293-302.

26. Pfeffer MA, Braunwald E, Moye LA, et al.: Effect of captopril on
mortality and morbidity in patients with left ventricular dys-
function after myocardial infarction. Results of the survival
and ventricular enlargement trial. The SAVE Investigators.
N Engl J Med 1992, 327:669-677.

27. Pitt B, Poole-Wilson PA, Segal R: Effect of losartan compared
with captopril on mortality in patients with symptomatic
heart failure: randomized trial. The Losartan Heart Failure
Survival Study ELITE II.  Lancet 2000, 355:1582-1587.
Page 7 of 8
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8598070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8598070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8598070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10099905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10099905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1590237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1590237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1590237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7418156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7418156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1727235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1727235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1727235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2766509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2766509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7468489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7468489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7786655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7786655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9426040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9426040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9426040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9426039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9426039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9426039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10662742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10662742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10662742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12628721
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12628721
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7635962
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7635962
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8789442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8789442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9470882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9470882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9470882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11374497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11374497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15034580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15034580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15034580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15466643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15466643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15466643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11980691
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11980691
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2883575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2883575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2883575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2057034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2057034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2057034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1386652
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1386652
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10821361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10821361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10821361


Orphanet Journal of Rare Diseases 2006, 1:27 http://www.OJRD.com/content/1/1/27
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

28. Cohn JN, Tognoni G, for the Valsartan Heart Failute Trial Investiga-
tors: A randomized trial of the angiotensin-receptor blocker
valsartan in chronic heart failure.  N Engl J Med 2001,
345:1667-1675.

29. Dickstein K, Kjekshus J, and the OPTIMAAL Study Group : Effects
of losartan and captopril on mortality and morbidity in high-
risk patients after acute myocardial infarction: the OPTI-
MAAL randomized trial.  Lancet 2002, 360:752-760.

30. Pitt B, Zannad F, Remme WJ, et al.: The effect of spironolactone
on morbidity and mortality in patients with severe heart fail-
ure.  N Engl J Med 1999, 341:709-717.

31. Pitt B, Remme W, Zannad F, et al.: Eplerenone, a Selective Aldos-
terone Blocker, in Patients with Left Ventricular Dysfunc-
tion after Myocardial Infarction.  N Engl J Med 2003,
348:1309-1321.

32. Rathore SS, Curtis JP, Wang Y, al. : Association of Serum Digoxin
Concentration and Outcomes in Patients With Heart Fail-
ure.  JAMA 2003, 289:871-878.

33. CIBIS-II Investigators and Committees : The Cardiac Insufficiency
Bisoprolol Study II (CIBIS-II): a randomized trial.  Lancet 1999,
353:9-13.

34. MERITH-HF Study Group : Effect of metoprolol CR/XL in
chronic heart failure: Metoprolol CR/XL Randomized Inter-
vention Trial in Congestive Heart Failure (MERITH-HF).
Lancet 1999, 353:2001-2007.

35. Packer M, Coats AJS, Fowler MB, et al.: Effect of carvedilol on sur-
vival in severe chronic heart failure.  N Engl J Med 2001,
344:1651-1658.

36. Bristow MR, Saxon LA, Boehmer J, Krueger S, Kass DA, De Marco T,
Carson P, DiCarlo L, DeMets D, White BG, DeVries DW, Feldman
AM: Cardiac-Resynchronization Therapy with or without an
Implantable Defibrillator in Advanced Chronic Heart Fail-
ure.  N Enlg J Med 2004, 350:2140-2150.

37. Bardy GH, Lee KL, Mark DB, Poole JE, Packer DL, Boineau R, Doman-
ski M, Troutman C, Anderson RN, Johnson G, McNulty SE, Clapp-
Channing N, Davidson LD, Fraulo ES, Fishbein DP, Luceri RM, Ip JH:
Amiodarone or an Implantable Cardioverter-Defibrillator
for Congestive Heart Failure.  N Engl J Med 2005, 352:225-237.

38. Rose EA, Gelijns AC, Moskowitz AJ, et al : Long-term use of a left
ventricular assist device for end-stage heart failure.  N Engl J
Med 2001, 345:1435-1443.

39. Yi G, Keeling PJ, Hnatkova K, al. : Usefulness of Signal-Averaged
Electrocardiography in Evaluation of Idiopathic-Dilated Car-
diomyopathy in Families.  Am J Cardiol 1997, 79:1203-1207.

40. McKusick VA: Mendelian Inheritance in Man. A Catalog of
Human Genes and Genetic Disorders.   12th edition edition.
Baltimore, John Hopkins University Press; 1998. 
Page 8 of 8
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11759645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11759645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12241832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12241832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12241832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10471456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10471456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10471456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12668699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12668699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12668699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12588271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12588271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12588271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10023943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10023943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10376614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10376614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11386263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11386263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15659722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15659722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15659722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11794191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11794191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9164886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9164886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9164886
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Definition of DCM, diagnostic criteria of familial DCM and differential diagnosis
	Epidemiology
	Clinical description
	Diagnostic methods
	Etiology
	Management and treatment of familial dilated cardiomyopathy
	General measures
	Pharmacological therapy
	Mechanical devices
	Asymptomatic left ventricular dysfunction

	Genetic counseling
	Antenatal diagnosis
	Unresolved questions
	Acknowledgements
	References

