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Dilated cardiomyopathy
in dogs – what’s new?
Dilated cardiomyopathy (DCM) has historically been a very frustrating disease to
diagnose and manage. There is a long pre-clinical phase, where most patients appear
asymptomatic, and any clinical abnormalities identifiable on clinical examination
are usually subtle and non-specific. Even for those patients that are diagnosed in the
pre-clinical phase, most commonly as a result of echocardiography, treatment options
that prolong survival time significantly have not been identified. Instead clinicians
and owners have been left to watch passively as disease progression results in the
development of congestive heart failure and ultimately premature death.
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Although the holy grail of a curative medical treatment continues to elude us, there
is now a treatment that has been shown to prolong survival time when given to dogs
in the pre-clinical phase of this common and devastating disease.
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In this article, we will review the clinical features of, and diagnostic options for
DCM in dogs, before reviewing updated treatment options.
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What is dilated
cardiomyopathy?
DCM is a primary myocardial disease,
which by definition is idiopathic (Fox,
Sisson, Moise 1999) that causes progressive systolic dysfunction resulting in
volume overload. Remodelling due to
compensatory eccentric hypertrophy
drives progressive ventricular dilatation
and increased sphericity of the affected
ventricles. This characterises the typical
DCM phenotype (Dukes-McEwan 2010);
see Figure 1. Ultimately, congestive heart
failure develops.
There are many cardiac insults that can
lead to a so-called ‘DCM phenotype’.
Examples include viral myocarditis, toxic
myocarditis (doxorubicin-associated),
nutritional myopathies, infiltrative myopathies, metabolic myopathies, tachycardia
induced cardiomyopathies, and skeletal
myopathies (Maron, Towbin, Thiene, et al,
2006). While all these aetiologies should
be considered as a theoretical possibility
in all new cases, in practice the clear breed
predispositions and the familial distributions within breeds suggest that genetically
determined primary myocardial disease
is the most likely cause (Dukes-McEwan
2010). A detailed review of the various
genetic mutations that have been elucidated is outside the scope of this article;
suffice to say that genetic testing is not a
core part of the recommended diagnostic
approach currently.

How common is DCM?
It is important to remember that prevalence and incidence data for a particular
condition depends on the population
studied. The incidence (number of new
cases presenting during a set time period)
of DCM in a referral population is likely
to be far higher than the incidence in the
general dog population. However, general
dog population studies are, by their very
nature, difficult to conduct. Therefore, the
calculation below can only be considered a
rough estimate of the true number of dogs
in the UK with DCM.
If we take the estimated UK dog
population as a whole as approximately
10,300,000 (Murray, Browne, Roberts, et
al, 2010), and apply an estimated prevalence
of DCM in dogs of 1.1% (Fioretti and
Delli Carri 1998), then at any one time
point there are approximately 113,000 dogs
in the UK with dilated cardiomyopathy.
As this figure includes all dogs with DCM,
including new cases, undiagnosed cases and
cases under treatment we need to factor
in the median survival time to get an idea
of the potential number of new cases of
DCM in dogs annually. If we use a median
survival time of 671 days for a population
of dogs with pre-clinical and symptomatic
DCM (Borgarelli, Santilli, Chiavegato
et al, 2006), then a good estimate of the
number of new cases of DCM in UK
dogs annually is 61,000. For an illustration
of the difference between prevalence and
incidence see Table 1.
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Table 1: Illustrating the difference between prevalence and incidence; National Institute of Mental
Health (2014) and of Ottowa (2014) Descriptive Epidemiology

Prevalence

Which breeds are most
commonly affected?
DCM is almost exclusively a disease of
large and giant breed dogs. As a rule of
thumb affected dogs usually have a body
weight greater than 20kg; the spaniel
breeds are the main exception to this rule.
Breeds with a high prevalence of DCM are
listed in Table 2.

Incidence

Definition

Clinical Example

The proportion of a
population who have
(or had) a specific
disease in a given time
period or at a given
point in time, regardless of when they first
acquired the disease.

The total number of dogs in the UK with DCM in a given
time period or at a given point in time.

A measure of the
number of new cases
of a disease that arise
in a population over a
given period of time
such as 1 year.

The number of new dogs developing the disease in
question during the time period in question.

Clinical Presentation
The natural progression of DCM can be
described by 3 distinct stages (O’Grady
and O’Sullivan 2004). Dogs with Stage
I disease have a morphologically and
electrically normal heart and no evidence
of clinical signs of heart disease. Dogs
with stage II disease have evidence
of cardiac morphological changes on
echocardiography and/or evidence of
electrocardiographic abnormalities but no
evidence of clinical signs of heart disease.
Dogs with stages I and II disease are often
defined as having ‘occult’ DCM, because
the disease is hidden from the owner as
a result of the absence of demonstrable
clinical signs. These dogs therefore have
pre-clinical DCM. Dogs with stage III
disease have ‘overt’ or clinical DCM
because owners are able to identify clinical
signs of heart failure.
There are a number of breed-specific
variations in the typical clinical features
of DCM (Dukes-McEwan 2010), which
are outlined in Table 2. In those dogs with
pre-clinical disease, asymptomatic murmurs
and tachyarrhythmias can be picked up
on clinical examination. The commonest
clinical signs reported by owners reflect the
development of congestive heart failure,
forward failure, syncope (Table 3) and
combinations thereof that are frequently
breed characteristic (Table 2).
There remains some debate as to whether
there is any sex pre-disposition. Males
are more likely to present with signs of
congestive heart failure (CHF) at an earlier
age, so they appear to be over-represented
(Dukes-McEwan 2010). However, in Great
Danes, an X-linked recessive inheritance is
likely (Meurs, Miller, Wright 2001).

If the entire population of interest is evaluated the
prevalence is calculated. If the information is only
available from a sample of the population of interest then
the prevalence is estimated.

Although an accurate calculation of incidence requires a
cohort outcome study, an approximation valid in most
situations can be obtained from the equation:
Prevalence = incidence × duration of disease

Table 2: Showing breeds predisposed to developing DCM and any salient clinical features
particular to the breed or group of breeds in question
Breed Group
Giant breeds

Large breeds

Spaniel
breeds

Breeds with
high prevalence

Clinical features

Irish Wolfhound
Deerhound
Great Dane
Newfoundland
St Bernard
Leonberger

Atrial fibrillation is reported to be present in 75% to 80%
of giant-breed dogs with DCM (Vollmar 2000).

Doberman
Boxer
Weimaraner
Dogue de Bordeaux
Golden Retriever
Labrador Retriever
Old English Sheepdog
German Shepherd Dog

Sudden death caused by ventricular tachyarrhythmiafibrillation occurs before the onset of CHF in at least
25–30% of affected Dobermans (Summerfield, Boswood,
O’Grady et al, 2012).

English Cocker
Spaniel
English Springer
Spaniel
American Cocker
Spaniel

A proportion of American Cocker Spaniels have a form
of DCM associated with low plasma taurine levels.
Supplementation can result in significant echocardiographic improvement within 3 - 6 months of treatment.
(Kittleson, Keene, Pion et al 1997).

In some dogs atrial fibrillation with a low ventricular
response rate (80 – 120 bpm) is identified as an incidental finding. Echocardiography is often unremarkable, or
there is evidence of only mild dilation. Some dogs remain
stable long-term while others progress to develop CHF
within about 3 – 4 years (Dukes-McEwan 2010).

Although Boxer dogs can get classic dilated
cardiomyopathy, most Boxers develop arrhythmogenic
right ventricular cardiomyopathy (ARVC) which has a
very different clinical presentation (Meurs 2006).
A cohort of Golden Retrievers has been identified with
taurine-responsive disease (Bélanger, Ouellet, Queney et
al, 2005).

English Cocker Spaniels usually enjoy a relatively long
asymptomatic clinical course before deteriorating into
heart failure. (Gooding, Robinson, Wyburn et al, 1982
and Thomas 1987).
The relationship between taurine-associated DCM in
American Cocker Spaniels and DCM in English Cocker
Spaniels is unknown.

Other breeds

Portuguese Water
Dogs

Age of onset is typically middle-aged
(e.g. 4-8 years), but there is a wide age
Full article available for purchase at www.vetcpd.co.uk/modules/

Affected dogs die within the 1st seven months of life.
Poorly responsive to medical management and fulminant congestive heart failure develops rapidly, with death
often resulting before the recognition of clinical signs of
cardiovascular disease. (Dambach, Lannon, Sleeper et
al, 1999).
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DCM in dogs will therefore be encountered on a regular basis by small animal vets
in the UK. A working understanding of
new treatment options should help us to
better manage this condition, and hopefully
lessen the morbidity experienced by our
canine patients and their human families.

