Cardiomyopathy Update
Adopting a clinical approach to the diagnosis of
hypertrophic cardiomyopathy
Cardiomyopathies are defined as myocardial disorders where
the heart muscle is structurally and functionally abnormal
in the absence of coronary artery disease, hypertension,
valvular disease and congenital heart disease that can
explain the observed myocardial abnormality. The current
disease classification for cardiomyopathies is based
on groupings of specific morphological and
functional phenotypes, which
are sub-divided into familial
and non-familial forms to
direct diagnostic tests
and to tailor therapeutic
strategies.1,2





A fundamental tenet of

this approach is that clinical
assessment should not be
restricted to cardiology
examinations but should also
include a systemic search for
non-cardiac diagnostic clues
or ‘red flags’ which can help
guide the rational selection of
further diagnostic tests.1,2
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Hypertrophic cardiomyopathy

Studies in North America, Europe, Japan and China consistently

(HCM) is defined by the presence of increased

report the prevalence of unexplained left ventricular hypertrophy

left ventricular (LV) wall thickness that is not

to be approximately 1 in 500 adults; the incidence of HCM in

solely explained by abnormal loading
conditions.

children is estimated at 0.3 to 0.5 per 100,000.2
In most adolescents and adults, HCM is an autosomal dominant trait
caused by pathogenic variants in cardiac sarcomere protein genes.
Other genetic disorders that mimic the phenotypic expression of
sarcomeric HCM include metabolic or storage disorders (mutations
in the genes encoding the gamma-2 regulatory subunit of adenosine
monophosphate [AMP]-activated protein kinase [PRK AG2]; lysosome
-associated membrane protein 2 [LAMP2]; or GLA-encoded alphagalactosidase A), neuromuscular disorders (mutations in frataxin
gene causing Friedreich’s ataxia), chromosome abnormalities (Down
syndrome, trisomy 18) and genetic syndromes as cardiofacial
disorders (Noonan syndrome, LEOPARD syndrome). HCM also occurs
in association with systemic diseases, the most important of which
are the amyloidoses, a group of disorders characterised by
extracellular deposition of insoluble fibrils derived from the
aggregation of misfolded, normally soluble proteins.2

“

The key message is that

the cardiomyopathies represent
a challenging interface

between cardiology and many
other medical specialities.
Their diagnosis is aided by the
use of an iterative approach
that considers each stage of the

“

clinical pathway from
history to molecular testing,
to be of value.
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DIAGNOSIS

Diagnosis of the
underlying cause of
HCM is essential

1

Age at presentation

1,2

Age at diagnosis or first presentation is an important pointer
to aetiology in all subtypes of HCM. In neonates and infants,

because natural history and

for instance, inborn errors of metabolism and congenital

treatment of individual aetiological

dysmorphic syndromes are much more common than in older

subtypes varies substantially.

children or adults. In contrast, wild-type transthyretin

According to Professor Perry

(TTR)-related amyloidosis is a disease of older individuals,

Elliott, Chair of Cardiovascular

more often male.

Medicine at the University College,

2

London, Head of Clinical Research
at UCL Institute of Cardiovascular

Pedigree analysis

1,2

As all cardiomyopathies can be caused by genetic mutations,

Science & Consultant Cardiologist

analysis of a three-generation family tree is an essential early

at Barts Heart Centre, the

step in the recognition of specific aetiologies. The aims are

framework for the clinical approach

to distinguish the pattern of transmission (autosomal,

to diagnosis should be based upon

recessive, X-linked, matrilinear), to record relevant clinical

a ‘cardiomyopathy specific mindset’

phenotypes in family members and to facilitate early

that considers the following

diagnosis identification of other affected family members.

eight elements:



Schematic summarising the general approach to the diagnosis of hypertrophic cardiomyopathy
Clinical Evaluation

• Pedigree

• Signs

• Symptoms

• ECG

• Cardiac Imaging
• Laboratory

Diagnostic Red Flags

Features
suggesting a
specific disease?

Genetic Testing

No

Consider
genetic testing

Definite disease
causing sarcomere
protein gene mutation

or
No definite disease
causing sarcomere protein
gene mutation identified

Yes
No cause
identified

Reconsider other
genetic / non genetic
causes

Further specialised tests
and multidisciplinary
input

Notes:
Specific
genetic / acquired
disorder

ECG = electrocardiogram
1. Counselling is essential before and after for genetic disease
2. Genetic testing is recommended in patients fulfilling diagnostic criteria
for HCM to enable cascade genetic screening of their relatives.
3. For recommendations on individual investigations see relevant sections.

Adapted from Elliott PM, et al. Eur Heart J 2014;35(39):2733-79.
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Symptoms & physical
examination 1,2

5

Standard 12 lead
electrocardiogram (ECG)

1,2

Although often neglected, systematic

While simple and non-specific, the ECG remains central to

recording of specific cardiac and non

the detection and evaluation of cardiomyopathies. Critically,

cardiac traits is an important element in

however, the value of the ECG is as an adjunct to other

making a diagnosis, even in the era of

clinical and instrumental data. For instance, is the ECG

molecular diagnosis. The justification

compatible with a diagnosis of HCM and if inconsistent,

is not only to optimise the diagnostic

what is the explanation?

pathway, but also to frame
interpretation of tests, including
genetic analysis where an accurate
clinical phenotype is essential for correct
interpretation. Symptoms of multisystem
disease may be volunteered by patients
themselves or elicited on routine
examination; such as deafness,
blindness, or dysmorphic appearance.
Other features require specific enquiry;
for example, acroparaesthesiae, mental
retardation, carpal tunnel syndrome, or
a rash.
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Echocardiography

1,2

The first diagnosis of HCM is often made using cardiac
ultrasound, but its role extends beyond mere description of
hypertrophy as measurements of ventricular wall thickness,
systolic and diastolic LV function, atrial dimensions, and
assessment of valve structure and function profoundly
influence clinical decision making. With respect to the
diagnosis of the cause of ventricular hypertrophy, most
findings are non-specific, but as with the ECG, there are
some settings where specific diagnoses are more or less
likely. For example, concentric LV hypertrophy, particularly
when associated with contractile impairment, is common in
metabolic, storage, infiltrative, and mitochondrial disorders.
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Routine laboratory
findings 1,2

7

Cardiac magnetic resonance imaging1,2

Cardiac magnetic resonance (CMR) imaging provides
Exhaustive testing for all known
metabolic or haematological causes of
cardiomyopathy is an expensive and
highly inefficient method for making a
specific diagnosis. However, a few
simple tests used in the right context,
can aid diagnosis. They include creatine
kinase, serum creatinine and urine

accurate assessment of the morphology and function of the
heart and tissue characterisation by quantifying intrinsic
magnetic properties of different tissues and the distribution
patterns of Gadolinium-based contrast agents. This
combination means that CMRI assists in differential
diagnosis and indicates some specific myocardial diseases.

8

Nuclear imaging

1,2

analysis, plasma and urine free light

In most cardiomyopathies, the contribution of nuclear

chains and electrophoresis, and white

imaging in diagnosis is limited but recent data suggest that

cell alpha galactosidase A.

scintigraphy using 99mTc-pyrophosphate derivatives has a vital
role in the diagnosis of transthyretin (TTR) cardiac amyloidosis.
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Diagnosis Overview

“

At the moment,

cardiologists are referred patients because

“

Professor Perry Elliott

Previously, we divided patients with heart muscle disease
into groups depending on what their heart muscle looked

they have symptoms or a specific problem

like and how it was functioning. Now we say these groups represent

identified on the ECG or echocardiogram,”

‘families of disease’ with totally different natural histories, different

Professor Elliott says. “Increasingly, patients

treatments and different implications for lifestyle, family advice

are also referred for family screening due to
an inherited problem.

and reproductive counselling, etc. So, the idea is to push beyond
the initial diagnosis of cardiomyopathy to ask why does the person
sitting in front of me have a thickened heart muscle or a dilated,

“

Cardiologists have well tested,

poorly functioning ventricle and are more specialised tests

validated pathways for diagnosis with

including an MRI, genetic and enzyme testing needed?

an emphasis on certain key symptoms and a

pressure, heart failure or cardiac arrhythmia

“

that lead to management using evidence

cardiovascular medicine. At the moment, there is a big gulf

or consensus-based guidelines. However,

between conventional diagnostic categories such as hypertension

while cardiology is a highly technical specialty

and heart failure, and the approach based on molecular medicine

with a large emphasis on the role of new

that is gaining importance in fields such as oncology.

technologies and biomarkers, it is also

“
“

standardised approach to the assessment of
a patient’s heart structure and function.
Tests may reveal coronary disease, high blood

important not to neglect the ‘old fashioned’
elements of the interaction between a
doctor and a patient, and the integration of
the patient’s history with the results of
diagnostic testing.

“

When describing the iterative
approach to diagnosis, I often talk

about the importance of ‘writing key facts

Our hypothesis is that one in 10 people with heart failure
has an actionable diagnosis in the form of a genetic

disease, myocardial infiltration or an inflammatory disease like
myocarditis. To prove this, we need to develop a more granular
approach to diagnosis and foster a personalised approach to

One barrier to this approach is the need for cardiologists
to develop different skill sets. In the near future,

cardiologists will need to become literate in genetics, immunology
and data science.
The key message is that the cardiomyopathies represent a
challenging interface between cardiology and many other

medical specialities. Their diagnosis is aided by the use of an

iterative approach that considers each stage of the clinical pathway
from history to molecular testing to be of value,” Prof Elliott says.

in the margins’. How should you evaluate a

Test for Fabry disease

78-year old compared to a 10-year old
when both have thickening in their heart
muscle? I immediately start by thinking

Order a diagnostic test
that is fully funded by
Sanofi Genzyme

about their age, sex and family history, and
consider their relevance to the ECG and
cardiac imaging.

https://sanofigenzymeonline.com.au/diagnostics
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FABRY
1

Making a differential
diagnosis of Fabry disease
Professor Perry Elliott


as cataracts and corneal opacities as well as proteinuria,

renal dysfunction and lymphoedema. In classical disease,
there is a characteristic facial thickening of the skin on the
forehead, bridge of the nose and lips. Mostly, cardiologists
will come across late onset or cardiac variant disease where
the systematic features are often very subtle or absent, and
features may be confined to the heart.”
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Main clinical signs

Cardiac imaging signs

“Fabry disease is an X-linked lysosomal

“There is a classical phenotype where the hypertrophy tends

storage disease caused by a deficiency

to be concentric affecting the right and left ventricle of the

in alpha galactosidase A. Hypertrophy

heart. The papillary muscles and trabecullae in the left

is usually seen in men over the age of

ventricle are often thickened. There can be a thickening of
the valves and on a cardiac MRI there is often characteristic

30 and women over the age of 40

scarring in the postero-lateral wall of the left ventricle.”

years. Women have a milder form

3

of disease so the diagnosis can be
problematic as plasma and leukocyte

Diagnostic conundrums

“The problem we most frequently encounter is the diagnosis

enzyme levels are often within normal
range. In classical disease, onset occurs

of Fabry disease in women. In the case of a man with
unexplained hypertrophy, it is a straightforward case of

in childhood with pain in the hands
and feet, particularly during exercise or
fever. There is a characteristic rash with

measuring alpha galactosidase A levels but in women, these
may be at an intermediate level that overlaps with normal
values. Measurement of lysoGb3 or genetic testing can be

angiokeratomas in the bathing trunk

confirmatory in women but when doubt persists, as in the

area. Other features, which can often

case of a genetic variant of uncertain significance, an

be harder to detect in a routine clinical
examination, include ocular signs such

endomyocardial biopsy with electron microscopy may be
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