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Restrictive CardiomyopathyRestrictive Cardiomyopathy

Delayed diastolic 
relaxation

Decreased compliance

Elevated filling pressures

Preserved EF (initially)

Symptoms of left and right 
sided heart failure

Kussmaul’s sign

S3

Conduction abnormalities

Causes of Restrictive Cardiomyopathy

Treatment

General

Not much works for HFpEF

Gently use… diuretics, beta 
blockers, CCBs 

ACE-i’s

Restore rhythm to sinus 

Pacemaker, ICD

Specific causes

Hemochromatosis: 
phlebotomy, iron chelation

Amyloid: stem cell transplant

Sarcoid: steroids

LV Noncompaction

.. Rare congenital cardiomyopathy 

.. "spongy myocardium"

.. Diagnosed at any age.

.. It is characterised by a thin, compacted epicardial
layer and an extensive non-compacted endocardial
layer, with prominent trabeculation and deep
recesses that communicate with the left ventricular 
cavity, probably due to an arrest of compaction 
during intrauterine life. 

Echo: LV Noncompaction
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LV Noncompaction

Diagnostic Criteria

Prominent trabeculations, deep recesses in LV apex

Thin compact epicardium, thickened endocardium 

Other phenotypic findings

Prognosis and Treatment

Increased risk of CHF, VT/SCD, thrombosis

Hereditary risk

Screening of offspring

Pregnancy: case report

LV Non Compaction CM

Diagnosis calls for the study of family members, and maybe,

genetic counseling. Due to the high prevalence of

neuromuscular disorders reported in patients with left

ventricular noncompacton, neurological and

musculoskeletal evaluations are also recommended. 

Circulation. 2004; 109: 2965-2971 doi: 10.1161/​01.CIR.0000132478.60674.D0

Arq Bras Cardiol. 2011;97(1):e13-9.

LV Non Comapction CM:
Unresolved Issues

.. Prevalence, frequent 
overestimation/underestimation.
.. NO Definitive echocardiographic and CMR criteria 
for diagnosis.
.. Prevalence of RV involvement and diagnostic 
criteria.
.. Whether prognosis can be improved by early 
diagnosis-treatment.
.. Comprehension of the poor genotype-phenotype 
correlation.

LV Non Compaction CM

Treatment is conventional like Dilated 
Cardiomyopathy “DCM”  yet with obligatory use 
of  anticoagulants

Dilated Cardiomyopathy

Definition : Myocardial disorder characterized by the presence of left 
ventricular dilatation and systolic impairment, in the absence of 

abnormal loading conditions (e.g. hypertension, valve disease) or 
coronary artery disease (CAD) sufficient to cause global systolic 

dysfunction.

WHO/International Society and Federation of Cardiology Task Force clinical criteria

DCM

With an autosomal-dominant inheritance being the 
predominant pattern of transmission.  

Some familial cases also present by an autosomal recessive or X-
linked recessive trait.
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DCM

DCM   accounts for   30–40% of all heart failure cases in large 
clinical trials. 

The familial forms of DCM account for 30–50% of     all DCM 
cases.

Mutations in more than 30 genes have been associated with this 
phenotype

The leading cause of heart transplantation.

2016 Jun;15(6):1962-81. doi: 10.1074/mcp.M115.057380. Epub 2016 Mar 28.

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 2016. For 

permissions please email: journals.permissions@oup.com.

From: Proposal for a revised definition of dilated cardiomyopathy, hypokinetic non-dilated 

cardiomyopathy, and its implications for clinical practice: a position statement of the ESC working 

group on myocardial and pericardial diseases

Description of the clinical spectrum of DCM. LV abn, left ventricle abnormality. DCM can be further classified as ND or D (non-

dilation/dilation) or NH or H (non-hypokinetic/hypokinetic) or mut+ (mutation carrier) or AHA+ (anti-heart autoantibody positive) 

or A/CD (arrhythmia/conduction defect).

Eur Heart J. 2016;37(23):1850-1858. doi:10.1093/eurheartj/ehv727

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 2016. For 

permissions please email: journals.permissions@oup.com.

From: Proposal for a revised definition of dilated cardiomyopathy, hypokinetic non-dilated 

cardiomyopathy, and its implications for clinical practice: a position statement of the ESC working 

group on myocardial and pericardial diseases

Overview of dilated cardiomyopathy criteria in probands and relatives.

Eur Heart J. 2016;37(23):1850-1858. doi:10.1093/eurheartj/ehv727

Dilated Cardiomyopathy

The goals of treatment in patients with idiopathic DCM are to:

… Improve survival

… Slow disease progression

… Minimise risk factors 

… Alleviate symptoms

Treatment of DCM

… Pharmacologic

… Genetic

… Palliative Surgery

… CRT/ CRT-D

… Stem Cell Therapy 

… Transplantation

Treatment of DCM
Treatment of dilated cardiomyopathy is essentially the same as

treatment of chronic heart failure (CHF).

… Pharmacologic:
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Treatment of DCM

… Pharmacologic:

Angiotensin-converting enzyme (ACE) inhibitors
Angiotensin II receptor blockers (ARBs)
Beta-blockers
Aldosterone antagonists
Cardiac glycosides
Diuretics
Nitrates
Vasodilators
Sacubitril-valsartan (ARNI)
Ivabradine
Antiarrhythmics
Human B-type natriuretic peptide
Inotropic agents
Anticoagulants in certain scenarios

Treatment of DCM

NOVEL Pharmacologic:

... Antiviral therapy in an inflammatory DCM with viral positive

e.g. High-dose intravenous immunoglobulin (2g/kg).

… In the case of virus-negative inflammatory DCM patients

Immunosuppressive therapy would be beneficial.

In a trial, Patients received either prednisone and aziathioprine for 6 

months (43 patients) or placebo (42 patients) in addition to

conventional heart failure therapy for 6 months showed significant

preference in favor of Immunosuppressive Therapy. 

Neth Heart J (2012) 20:332–335

Genetic Approach  in “DCM”

Utility of genetic testing in dilated 
cardiomyopathy

DCM: Genetic Utility

DCM with conduction disease and/or 
arrhythmia represents a special subset of FDCM 
in which focused testing for LMNA, 
desmosomal, and SCN5A mutations may have a 
substantial clinical impact.

European Heart Journal (2012) 33, 296–

304 

DCM: Genetic Utility

When there is a strong family history of important ventricular

arrhythmias, heart block, or SCD, practitioners may consider

recommending early prophylactic ICD implantation for

genotype-positive relatives,

even in the presence of mild or no phenotype.

European Heart Journal (2012) 33, 296–304 

DCM: Genetic Utility

Identification of a definitive pathogenic 
mutation allows for cascade screening which can 
be a relief for family members who test 
negative.

Likewise, for family members who test positive, 
appropriate monitoring and interventions can 
be initiated to prevent disease progression and 
adverse events. 
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DCM: Genetic Utility

Data supporting the prophylactic use of (ACE)- inhibitors 
in genotype-positive, phenotype-negative patients with 
Duchene’s muscular dystrophy for prevention or delay of 
DCM development are promising, and the use of ACE-
inhibitors in asymptomatic LV dysfunction is supported by 
similar data.

European Heart Journal (2012) 33, 296–304 

Stem Cell Therapy

“Imagination is more important than knowledge”

Albert Einstein

Stem Cell Therapy
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Stem Cell TherapyHCM

Why is it important to identify 
mutation trait?

Why is it important to identify 
mutation trait?

Most Familial HCM-causing mutations, including 
I79N, increase the Ca(2+) sensitivity of the 
myofilament; however, the R278C mutation 
does not alter Ca(2+) sensitivity and is 
associated with a better prognosis than most 
FHC mutations

Genetic defect and prognosisHCM
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HCMHCM

HCM   MANAGEMENT

HCM: Which Drug doc?

Medical Treatment

Empirical & highly variable

Beta blockers

Slowing heart rate 

Reducing force of LV contraction

Augmenting ventricular filling and relaxation 

Decreasing myocardial oxygen consumption 

Long-acting preparations - propranolol, atenolol, metoprolol or 
nadolol

Blunt LV outflow gradient triggered by physiologic exercise.

Target resting heart rate - 60 beats/min 

May require up to 400 mg equivalent of metoprolol

Medical Treatment

Verapamil
Improves symptoms and exercise capacity (patients without 
marked obstruction to LV outflow) 

Beneficial effect on ventricular relaxation and filling

Better angina control than BB

Hemodynamic deterioration with CCB agents - lowering of the 
afterload in the presence of severe outflow tract gradients 
and high diastolic filling pressures
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Medical Treatment

Disopyramide
Negative inotropic effect decreases the gradient and improve 
symptoms. 

Concomitant beta blockade may be important to prevent rapid 
atrioventricular node conduction

Between 300 and 600 mg/d 

The corrected QT interval must be monitored 

Anticholinergic side effects in older patients

Diuretic agents may be judiciously administered

Either beta blockers or verapamil initially 

No advantage by combinations of BB & CCB

Disopyramide may be combined with BB or CCB

EXPERIMENTAL TREATMENTS

Perhexiline

shifts myocardial metabolism from fatty acid to glucose 
utilization which results in increased ATP production for the 
same O2 consumption and consequently increases myocardial 
efficiency. Improved Energy utilization

ARB s

To block TGF beta – Prevent Fibrosis

Surgical myectomy
Drug-refractory heart failure symptoms

NYHA Classes III and IV

LV outflow obstruction 
Rest  - gradient ≥ 30 mm Hg

Physiologic exercise - gradient ≥ 50 mm Hg

Transaortic resection of muscle from the proximal to midseptal
region.

Operative mortality  <1 percent

Maintain long-lasting improvement in symptoms and exercise 
capacity

Mortality may be improved after septal myectomy

DDD Pacing

Objective measurements of exercise capacity did not differ
significantly

Overall decrease in outflow tract gradient (25 to 40 percent of 
baseline)

Role of dual-chamber pacing  - patients at high risk for other 
therapeutic modalities. 

Candidates for dual-chamber pacing 

Significant bradycardia in which pacing may allow an increased dosage of 
medication 

Patients who need ICD as a primary treatment

Alcohol Septal Ablation

Outflow tract gradient is reduced from a mean of 60 to 70 mmhg
often to <20 mmhg

80–85 %  symptomatic improvement

Complications
complete heart block < 10 %

coronary dissections 

large myocardial infarctions 

ventricular septal defects

myocardial perforations

ventricular fibrillation 
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Conclusions 
ERASH is a new therapeutic option in the treatment of HOCM, 

allowing significant and sustained reduction of the LVOT gradient 
as well as symptomatic improvement with acceptable safety by 

inducing a discrete septal contraction disorder. It may be suitable 
for patients not amenable to transcoronary ablation of septal

hypertrophy or myectomy. 

HCM

…are  frightened 
to death of cancer 

and AIDS…or 
H1N1 

…and ultimately die of 
cardiovascular diseases

The Paradox of Diseases

The majority of people continuously 
complain of allergic problems…
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ARVD/C

Histologic specimen showing combination of fatty deposits 
(white) and interstitial fibrosis (blue) incorporating atrophic 
myocytes (red).

ARVD : Genetic Aspects 1

A familial predilection of ARVD/C has been recognized.

The clinical findings related to ARVD/C suggested a familial occurrence of 30% 
to 50% with AD inheritance, various degrees of penetrance, and polymorphic  
phenotypic expression.

The diagnosis of ARVD/C may have important consequences for direct 
relatives: they have an increased chance of having the disease. 

ARVD : Genetic Aspects 2

Genetic screening for early detection of healthy carriers may play a 
fundamental role in primary prevention: SD death often occurs as a first 
manifestation of the disease. 

The genes involved and the molecular defects are not fully known, although 
several ARVD/C loci have been identified.

Genetic disorders have been identified on chromosomes 14q23-q24 (ARVD1), 
1q42-q43 (ARVD2), 14q12-q22 (ARVD3), 2q32 (ARVD4), 3p23 (ARVD5), 10p12-
14 (ARVD6), 10q22, 6p24 (ARVD8), and 12p11 (ARVD9).

ARVD: Genetic Aspects 3

An autosomal recessive variant of ARVD/C that is associated with 
palmoplantar keratosis and woolly hair (Naxos disease) has been mapped on 
chromosome 17q21, whereby plakoglobin and desmoplakin have been 
identified as the responsible genes.

Plakoglobin participates in cell-to-cell junctions: inadequate cell adherence 
injures the cardiac cell membranes  cell death and fibrofatty replacement. 
Mutations in the desmosomal protein plakophilin-2 reportedly are common 
in ARVD/C patients. 

ARVD: Genetic Aspects 4

In addition, the cardiac ryanodine receptor gene may be involved in the 
disease. The ryanodine receptor probably plays an important role in inducing 
catecholamine- related VT. 

It has been suggested that the advent of genetic testing will provide the gold
standard for diagnosis. However: 
Polymorphisms in ARVD/C and 
50% of ARVD/C families do not show any linkage with the identified 
chromosomal loci
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RV angiogram of a patient with ARVD/C: prominent 
trabeculations and akinetic aneurysmatic bulges of the 
RVOT (arrow).

Treatment

There are five therapeutic options in patients 
with ARVD/C: 

(1) antiarrhythmic agents, 

(2) radiofrequency ablation, 

(3) ICD therapy, 

(4) HF treatment, and 

(5) surgical treatment.

Antiarrhythmic agents

The effects are difficult to assess: 
small series of patients.

limited time to follow-up. 

Wichter et al: sotalol was more effective than 
BBs or amiodarone both in inducible and 
noninducible VT. 

It is not known whether sotalol is able to 
prevent SD, even in patients tested by 
programmed electrical stimulation.

Radiofrequency ablation

Catheter ablation can be considered in case of drug
intolerance or ineffectiveness. 
Electroanatomic mapping constitutes a suitable way to 
visualize the myocardium in patients with ARVD/C 
(CARTO technique).
By studying spatial association of endocardial
electrograms, significant loss of myocytes was shown to 
result in recording of low-amplitude, fractionated 
endocardial ECGs with a prolonged duration. 
There was an excellent concordance with 
echocardiography and cardiovascular MRI in detecting 
the pathologic substrate.

Radiofrequency ablation results

Success may be affected by the progressive and diffuse nature of 
the disease, multiple arrhythmogenic foci, which are difficult to 
abolish.

Fontaine et al studied 50 patients (mean follow-up of 5.4 years): 
success rates of 32%, 45%, and 66% after 1, 2, and 3 ablations, 
respectively. Most had not responded to pharmacologic therapy.

In another institution, RFA proved to be successful in 32 patients 
with ARVD/C and drug-refractory VT, with an initial success rate of 
88%).

Recording during EPS of a 45 y.o. female. Note the highly 
fragmented prolonged signal (arrow) reflecting diminished local 
endocardial conduction velocity.
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ICD therapy

is indicated in case of serious risk of SD. 

Patients at highest risk are 
those who have been resuscitated, 

those who are unresponsive or intolerant of antiarrhythmic therapy 
(secondary prevention), and 

those with the disease who have a family history of cardiac arrest in 
first-degree relatives (primary prevention).

There is no evidence that patients who have a positive family 
history but no evidence of the disease are at exceptional high  
risk.

Although an ICD is the most effective safeguard against sudden 
arrhythmic death in large patient populations with ARVD/C, its 
precise role still needs to be Defined.

HF treatment

When the disease has progressed to RV or 
biventricular failure, treatment consists of the 
current therapy for HF, including diuretics, BBs, 
ACEIs and anticoagulants. 

In case of intractable RV failure, cardiac 
transplantation may be the only remaining 
alternative.

Surgical treatment

More than 20 years ago, surgical treatment was 
introduced, initially consisting of right ventriculotomy. 
Total disconnection of the right free wall then was 
tried. 

This approach was abandoned because of

The risk of developing RV failure, 

The increased availability of cardiac transplantation, 

The improvement in the technology of ICD. 

Occasionally, disconnection surgery or RV 
cardiomyoplasty is a useful therapeutic option.

Take Home Message

- Cardiomyopathies types are numerous

- Genetic testing and counseling discovered a     
lot of intermingling genotyping and phenotyping
expression

- Screening of relatives of cardiomyopathic
patients is still underpowered

Take Home Message

- Conventional Management for                       
Cardiomyopathies is partially fulfilling the 
prognosis,  THUS, there is still a place in the 
room.

- Genetic Therapy and Stem Cell Therapy are still 
a raw land waiting for Christopher Columbus 
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THANK YOU 

Date of download:  2/18/2017
Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 2016. For 

permissions please email: journals.permissions@oup.com.

From: Proposal for a revised definition of dilated cardiomyopathy, hypokinetic non-dilated 

cardiomyopathy, and its implications for clinical practice: a position statement of the ESC working 

group on myocardial and pericardial diseases

Eur Heart J. 2016;37(23):1850-1858. doi:10.1093/eurheartj/ehv727

Stem Cell TherapyStem Cell Therapy

Various surgical options are available for patients with disease 
refractory to pharmacologic therapy. These include the following:

.. Left ventricular assist devices

.. Cardiac resynchronization therapy (biventricular pacing)

.. Automatic implantable cardioverter-defibrillators

.. Ventricular restoration surgery

.. Heart transplantation
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Kaye and Krum Nature Reviews Drug Discovery 6, 127–139 (February 2007) | doi:10.1038/nrd2219

Kaye and Krum Nature Reviews Drug Discovery 6, 127–139 (February 2007) | doi:10.1038/nrd2219

Kaye and Krum Nature Reviews Drug Discovery 6, 127–139 (February 2007) | doi:10.1038/nrd2219

General guidelines

Screening all first-degree relatives is recommended

Echocardiography 

Children & participating in competitive athletics Every 12 to 18 
months 

Adults no competitive athletics  - every 5 years

Counseled against engaging in competitive athletics

Maintain hydration

Sudden Death & Risk stratification

Primary ventricular tachycardia and ventricular fibrillation

Adolescents and young adults <30 to 35 years of age

Most common cause of Athletic field deaths

Death most commonly occur at rest 
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High Risk

Secondary prevention
Prior cardiac arrest 

Sustained ventricular tachycardia

Primary prevention 

one or more of the following
Family history of one or more premature HCM-related deaths, particularly 
if sudden and multiple

Unexplained syncope, especially if recent and in the young 

Hypotensive or attenuated blood pressure response to exercise

Multiple, repetitive (or prolonged) NSVT on Holter

Massive LVH (wall thickness, ≥30 mm), particularly in young patients 

Prevention of SCD - ICD

Copyright © American Heart Association

Prophylactic - empiric treatment with amiodarone – Obsolete

Amiodarone may be used in pts with AF

•Figure 8 Catheter ablation of a drug-refractory VT in a 26 yo  man with ARVD/C using a 3D mapping 
system to determine the location of the ablation catheter. After induction of VT, an anatomic model of 

the RVOT constructed by dragging the ablation catheter over the endocardium of the RV OT. 
Simultaneously, electrograms are recorded sequentially at multiple sites, and the local activation time 
(relative to the surface ECG) is marked automatically, superimposing a color-coded activation map on 

the RV OT  model. Activation maps are used to identify the site of earliest endocardial activity. At these 
sites, small areas of electrograms consisting of multiple small deflections (fragmented electrograms) are 

often found. In this 3D  model, the endocardial position of an area with fragmented electrograms (2  3 
cm2) could be delineated accurately using the RV OT model (white dots). This entire area was ablated 

and resulted in termination and noninducibility of the VT.
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Potential arbitrators

When level of risk judged - ambiguous on the basis of 
conventional markers

CMR  - delayed enhancement 

Thin-walled akinetic LV apical aneurysms 

End-stage phase

Percutaneous alcohol septal ablation

Very limited prognostic significance can be attributed to specific 
HCM-causing mutations

HCM

Most FHCM-causing mutations, including I79N, 
increase the Ca(2+) sensitivity of the 
myofilament; however, the R278C mutation 
does not alter Ca(2+) sensitivity and is 
associated with a better prognosis than most 
FHC mutations

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 2011. For 

permissions please email: journals.permissions@oup.com.

Variance component analysis allows for breakdown of a disease state into its core components. Heritability quantifies the 

likelihood of familial transmission of a given trait. Transmission of a trait is dependent on both genetic and environmental 

components. Genetic components of transmission are determined by the variable effects of a primary mutation and associated 

modifier genes (modified from Sen-Chowdhry et al.157).

Eur Heart J. 2011;33(3):296-304. doi:10.1093/eurheartj/ehr260

HCM

HCM



2/27/2017

19



2/27/2017

20


