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Abstract
Dilated cardiomyopathy (DCM) is acquired myocardial disorder in dogs, predominantly affecting large and giant

breeds, and is characterized by ventricular dilation and impaired contractility. The condition often progresses from a
prolonged occult phase to overt congestive heart failure (CHF), marked by clinical signs such as dyspnea, cough, ascites
and exercise intolerance. This review presents an overview of the current understanding of the pathophysiology, epidemiology,
and clinical manifestations of DCM in dogs. Diagnostic advancements, including echocardiography, electrocardiography,
radiographic assessment, and the use of cardiac biomarkers, in early detection and disease monitoring. Recent progress in
therapeutic strategies includes the use of inodilators like Pimobendan, ACE inhibitors, and diuretics, along with emerging
agents such as sacubitril/valsartan and danicamtiv. Novel therapies, including gene and stem cell treatments, as well as
nutritional modulation with taurine, L-carnitine, and omega-3 fatty acids, show promising results in managing disease
progression and improving survival outcomes. The integration of these diagnostic and therapeutic advancements is crucial
for the effective management of DCM in the canine population.
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Highlights
 Dilated Cardiomyopathy (DCM) is a prevalent myocardial disorder in large and giant breed dogs, progressing

from a subclinical stage to congestive heart failure (CHF), with symptoms like exercise intolerance, cough, and
dyspnea

 Advanced diagnostic modalities such as echocardiography (2D, M-mode, Doppler, and Tissue Doppler),
radiography, ECG, and cardiac biomarkers (NT-proBNP, cTnI, Galectin-3, ST2) enable early detection and
monitoring of DCM

  Echocardiographic techniques and Tissue Doppler Imaging provide detailed functional assessment of both left
and right ventricles and help evaluate diastolic dysfunction and intraventricular desynchrony

 Therapeutic Innovations include the use of Pimobendan, ACE inhibitors, diuretics, and newer agents like
sacubitril/valsartan and danicamtiv, showing improved outcomes in managing CHF and DCM progression

 Emerging Therapies, such as gene therapy using VEGF-B167 and cardio sphere-derived stem cells, along with
nutritional modulation (taurine, L-carnitine, omega-3 fatty acids), show promising results in improving cardiac
function and longevity in affected dogs
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INTRODUCTION
Cardiovascular disorders in canines are relatively

common and exhibit a comparable incidence to those
observed in human populations, with an estimated
10–15% of the canine population affected (Rush,
2002; MacPete, 2018; Sawhney et al., 2025). These
conditions are broadly categorized into congenital and
acquired forms. Epidemiological data suggest that

congenital heart disease is uncommon in the general
canine population, with the majority of cardiac disease
burden attributable to acquired conditions such as
degenerative valve disease or cardiomyopathy
(Schrope, 2015; Elsharkawy et al., 2022). Breeds with
a higher predisposition to valvular disease include
Cavalier King Charles Spaniels, Miniature Poodles,
Cocker Spaniels, Miniature Schnauzers, Dachshunds,



Pomeranians, Chihuahuas, and various mixed-breed
dogs (Disatian, 2010).

Myocardial disease in dogs, particularly dilated
cardiomyopathy (DCM), constitutes 8% of heart
diseases (MacPete, 2018). DCM is defined as a primary
myocardial disease that results in weakened
contractility and dilation of one or both ventricles of
the heart (O’Grady & O’Sullivan, 2004; Wess et al.,
2010). Dutton and Lopez-Alvarez (2018) described
dilated cardiomyopathy as a primary myocardial

Fig. 1. Different phases of DCM

syndrome that may present with mechanical
dysfunction resulting in ventricular dilation and
circulatory congestion or electrical disturbances,
leading to arrhythmias and sudden cardiac death, or a
combination of both.

Large and giant-breed dogs are predominantly
affected, and the underlying cause is often idiopathic
or familial, although contributory factors such as
genetic predisposition, nutritional imbalances (e.g.,
taurine or carnitine deficiency), persistent
tachyarrhythmias, or exposure to cardiotoxic agents
have been implicated (Borgarelli et al., 2006). The
natural progression of DCM can be explained by three
distinct phases (Fig. 1) (Wess et al., 2018; Wess, 2022).
Clinically, DCM may manifest with ventricular
dilation, systolic dysfunction, congestive heart failure,
arrhythmias or sudden death, sometimes with minimal
or no premonitory signs due to a prolonged subclinical
phase. Because of the variable etiology and clinical
presentation, DCM represents a complex myocardial
syndrome rather than a uniform disease. Therefore, its
diagnosis relies on cardiac imaging (e.g.,
echocardiography) and careful exclusion of secondary
causes before labelling it as idiopathic DCM.

Prevalence of dilated cardiomyopathy
Prevalence of dilated cardiomyopathy has been

summarized in Table 1.
Table 1. Prevalence of DCM in dogs
Study Time Period Sample Size Breed(s) Most Affected Other Observations
Dukes-McEwan 1986–1991 Purdue Dobermanns, Irish Higher incidence in
et al. (2003) Database Wolfhounds, Great pedigree dogs (0.65%)

Danes, Boxers, vs. crossbreds (0.16%)
Newfoundland

Borgarelli 1998–2003 76 dogs Great Dane, Saint 90% of affected dogs
et al. (2006) Bernard, Newfoundland, were male

Doberman Pinscher,
Neapolitan Mastiff

Martin et al. 1993–2006 369 dogs Doberman Pinscher, Medium-to-large
(2009) Boxer, Great Dane, purebred dogs most

Cocker Spaniel, German commonly affected
Shepherd, Saint Bernard,
Labrador

Oyama (2015) 2015 - Doberman Pinschers, Male predominance;
Irish Wolfhounds DCM is common in

middle-aged to
older dogs

Wess et al. (2018) 2018 - Irish Wolfhounds, Boxers, Identified Dobermans
Newfoundland, Great Danes, as frequently affected
Saint Bernard’s, Cocker in Europe and North
Spaniels America

Cont. Table 1.
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Study Time Period Sample Size Breed(s) Most Affected Other Observations
Table 1., Cont. ...

Thirunavukkarasu 2019 106 dogs Labrador Retriever Older dogs (8–10 years)
(2019)  most frequently

diagnosed with DCM
Jeyaraja et al. 5 years 537 dogs Labrador Retriever Male predominance;
(2019) study focused on

clinical and diagnostic
findings

Clinical signs
Dogs affected with dilated cardiomyopathy (DCM)

and congestive heart failure (CHF) may exhibit various
clinical signs such as difficulty breathing (dyspnea),
coughing, lethargy, reduced appetite, fainting
(syncope), exercise intolerance, weight loss, and ascites
(Martin et al. ,  2009; Baisan et al. ,  2016;
Thangapandiyan et al., 2016; Sidhu et al., 2018).
Canine DCM can be divided into two distinct stages
based on the presence or absence of these symptoms: a
prolonged pre-clinical phase, during which no signs
are evident, also called as occult phase, and an overt
clinical phase, characterized by the appearance of
noticeable clinical symptoms (Dukes-McEwan et al.,
2003). Clinical findings of canine DCM include
tachypnea, dyspnea, tachycardia, arrhythmia, weak
femoral arterial pulse, and a low-intensity systolic
murmur (Tidholm & Jonsso, 2005; Jeyaraja et al.,
2019).

Diagnosis of Dilated Cardiomyopathy
Diagnosis of DCM in dogs is primarily made

through a combination of medical history, clinical
signs, echocardiographic, radiographic findings, and
through evaluation of cardiac biomarkers.

Radiography: In dogs with dilated cardiomyopathy
(DCM), cardiac enlargement (Fig. 2) on left lateral
radiograph is typically reflected by an increased
vertebral heart score (VHS). The vertebral heart scale
(VHS) is a method of cardiac measurement that
compares the dimensions of the cardiac silhouette with
the length of thoracic vertebral bodies (Buchanan &
Bucheler, 1995). Oyama et al. (2008) noted that signs
of congestive heart failure were more frequently
observed when the VHS was 11.5 or higher. Similarly,
Jeyaraja et al. (2015) reported a mean VHS of
12.51±0.14 in affected dogs, indicating significant
cardiac enlargement. In DCM dogs, cardiomegaly often
noticed on a dorsoventral (DV) or ventrodorsal (VD)
view, this may manifest as an increased transverse

Fig. 2. Thorax left lateral radiograph of dog showing
cardiomegaly with elevated trachea at the base of
heart

diameter of the cardiac silhouette, displacement of
mediastinal structures, and, in overt congestive cases,
evidence of pulmonary congestion or edema
(Saikrishna et al., 2022). Additional radiographic
findings in DCM cases include pleural effusion and
pulmonary edema, as documented by Jeyaraja et al.
(2019). Pleural effusion is generally associated with
right-sided congestive heart failure, while pulmonary
edema is indicative of left-sided failure (Martin et al.,
2009). Other radiographic changes may include
increased sternal contact, auricular bulging, left atrial
enlargement, and both pleural and pericardial effusion
(Haritha et al., 2017).

The cardiothoracic index (or ratio), defined as the
ratio of maximal cardiac width to maximal thoracic
width on a radiograph, may also be used (on DV/VD
view) as an adjunct to assess cardiac enlargement,
though it is less commonly standardized than VHS.
Radiographic assessments, including cardiothoracic
ratio or similar heart-to-thorax width comparisons,
along with observation of shape changes (e.g., more
globoid heart, rounding of cardiac silhouette), tracheal
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or mediastinal displacement, and pulmonary vascular/
edema changes, help support a diagnosis of DCM or
other cardiomegaly-associated conditions when
echocardiography is not immediately available (Saka
et al., 2022).

Electrocardiography: Atrial fibrillation (Fig. 3) was
the most commonly detected arrhythmia in giant and
large-breed dogs with dilated cardiomyopathy (DCM),
whereas ventricular premature complexes were
frequently observed in Boxers and Dobermans, and
supraventricular premature complexes were notably
seen in Boxers and German Shepherds (Borgarelli
et al., 2006; Martin et al., 2009; Baisan et al., 2016).
Atrial fibrillation is a supraventricular arrhythmia
characterized by excessively rapid and uncoordinated

atrial electrical activity, leading to the absence of
effective atrial contraction and reduced ventricular
filling. Clinically, it is identified by a rapid and
irregular cardiac rhythm, variable pulse intensity, and
pronounced pulse deficits (Saikrishna et al., 2022).
Ventricular premature complexes (VPCs) are ectopic
cardiac beats that arise from spontaneous
depolarization of an abnormal pacemaker focus within
the ventricular myocardium. A small number of VPCs,
typically fewer than 50 occurrences within 24 hours,
may be observed in clinically healthy dogs. In cases
of dilated cardiomyopathy (DCM), however, the
diagnostic threshold for VPC frequency is
breed-dependent. For most breeds, more than 100 VPCs
in a 24-hour period is considered abnormal, whereas
Boxers and Dobermans are regarded as positive when

Fig. 3.  No distinct P wave and irregular ventricular rhythm indicative
of Atrial fibrillation

Fig. 4. ST coving

Fig. 5. Deepening of Q wave with elevated T wave

the count exceeds 300 VPCs over 24
hours (Saikrishna et al., 2022). Heart
rate was also found to increase in
correlation with the severity of heart
failure (Jeyaraja et al. ,  2015).
Electrocardiographic abnormalities
associated with DCM included elevated
P and R wave amplitudes, ST segment
coving (Fig. 4), deep Q waves (Fig. 5),
ventricular tachycardia, and wide,
abnormal QRS complexes (Haritha
et al., 2017). Furthermore, Wess et al.
(2010), in a prospective study involving
412 Doberman Pinschers, identified
ventricular premature complexes as the
earliest detectable abnormality on
24-hour Holter ECG monitoring in
dogs lacking echocardiographic signs
of DCM.

Cardiac biomarkers: A promising
method of diagnosing cardiac diseases
may be the identification and
monitoring of blood-based cardiac
biomarkers, either alone or in
conjunction with other diagnostic
tools. Canine cardiac biomarkers,
including cardiac troponin I (cTnI) and
brain natriuretic peptide (BNP), have
been extensively studied and are
associated with myocardial injury
(Oyama & Sisson, 2004). Cardiac
troponin I (cTnI) is a protein bound to
the actin filament that plays a crucial
role in cardiac muscle contraction and
relaxation (Gavazza et al., 2020). It
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becomes detectable in circulation within 2–3 hours
following myocardial injury and reaches peak levels
between 18–24 hours post-injury (Eggers et al., 2009).
Natriuretic peptides, a group of hormones released by
the myocardium in response to volume overload,
contribute to the suppression of the
renin–angiotensin–aldosterone system (RAAS) and
play crucial role in counteracting cardiac remodeling
(Oyama, 2015; De Lima & Ferreira, 2017). The
prohormones pro-BNP and pro-ANP are enzymatically
cleaved into NT-proBNP, NT-proANP, and their
respective biologically active C-terminal fragments,
BNP and ANP. Elevations in NT-proBNP and BNP
levels are commonly observed in various cardiac
pathologies (Oyama, 2015).

Several recent Indian studies have investigated the
utility of cardiac biomarkers for detecting and
characterizing cardiomyopathy in dogs. For example,
in a North Indian study on 2,582 registered dogs
(41 suspected cases), Cardiac Troponin-I (cTnI) was
significantly elevated in dogs across different cardiac
disease categories (including DCM), using a cut-off
value > 92 ng/L to indicate cardiac affection (Yadav
et al., 2023). Another study comparing B-type
Natriuretic Peptide (BNP), Cardiac Troponin T (cTnT),
and Atrial Natriuretic Peptide (ANP) in dogs with
cardiac disease (confirmed by echocardiography)
reported that BNP had the highest sensitivity (88.5%)
and specificity (78.6%) among the biomarkers tested
suggesting BNP may serve as a useful diagnostic tool
under field conditions where imaging is not available
(Mahendran et al., 2022).

Creatine kinase (CK) is a cytosolic enzyme found
in skeletal muscle, cardiac tissue, and the brain,
existing in three isoforms: CK-MM, CK-MB, and
CK-BB. Among these, CK-MB is specific to cardiac
muscle (Sagar et al., 2021). Lactate dehydrogenase
(LDH), a widely distributed enzyme responsible for
the conversion of lactate to pyruvate during glycolysis,
exists in five isoforms (LDH1–LDH5). Of these, LDH5
has cardiac specificity and shows elevated levels under
hemodynamic stress (Gavazza et al., 2020).

Emerging biomarkers such as Galectin-3 and
Interleukin-1 receptor-like 1 protein (ST2) have shown
diagnostic value in human cardiology, although their
application in veterinary medicine remains limited due
to a paucity of research. Galectin-3, a member of the
-galactoside-binding lectin family, is implicated in
fibrosis and inflammatory processes, promoting the
differentiation of fibroblasts into myofibroblasts and
enhancing collagen production (Gehlken et al., 2018;
Ho et al. ,  2012). In dogs, circulating plasma
Galectin-3 levels are reported to be 0.64±0.15 ng/mL
under normal conditions, with elevations up to
1.12±0.83 ng/mL observed in cardiac disease cases
(Lee et al., 2021). Increased Galectin-3 levels have also
been documented in dogs with degenerative mitral
valve disease (DMVD) and patent ductus arteriosus
(PDA) (Sakarin et al., 2016). ST2, another novel cardiac
biomarker, is associated with CD4+T-cell activation
and the production of Th2 cytokines. Elevated levels
of ST2 have been linked to myocardial fibrosis in
humans (Kakkar & Lee, 2008). Canine cardiac
biomarkers have been summarized in the Table. 2.

Table. 2. Summary of canine cardiac biomarkers

Biomarkers Role Source Clinical Relevance Reference(s)
Cardiac Regulates cardiac Cardiac muscle Detectable 2–3 h Eggers et al., 2009;
Troponin muscle contraction post-injury, peaks at Gavazza et al., 2020;

I (cTnI) & relaxation; binds 18–24 h; marker of Mukherjee, 2024;
to actin filament myocardial injury Rebez and Ninan, 2024

BNP/NT Released due to Myocardium Elevated in volume Oyama, 2015; Lima
-proBNP myocardial stretch; overload and various and Ferreira, 2017;

suppresses RAAS; cardiac diseases Morey et al., 2023
aids in cardiac
remodelling

Creatine Kinase Enzyme involved Cardiac, CK-MB is heart- Sagar et al., 2021
(CK-MB) in energy skeletal muscle, specific; elevated

metabolism brain in myocardial
damage

Lactate Catalyzes lactate Widely LDH5 levels increase Gavazza et al., 2020
Dehydrogenase   pyruvate in distributed; during hemodynamic

Cont. Table 2.
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Biomarkers Role Source Clinical Relevance Reference(s)
Table 2., Cont. ...

(LDH5) glycolysis LDH5 heart- stress
specific

Galectin-3 Inflammation & β-galactoside- Elevated in dogs with Gehlken et al., 2018;
fibrosis; activates binding lectin cardiac disease (e.g., Ho et al., 2012;
fibroblasts, increases family DMVD, PDA); Lee et al., 2021;
collagen Normal: 0.64 ng/mL, Sakarin et al., 2016

Diseased: up to
1.12 ng/mL

ST2 Immune modulation; Interleukin-1 Linked to myocardial Kakkar and Lee, 2008
activates CD4+ T-cells receptor-like fibrosis in humans;
& Th2 cytokine protein limited veterinary
production application due to

lack of studies

Echocardiography
Transthoracic echocardiography (Fig. 6a and 6b)

has been a standard diagnostic tool in veterinary
medicine since the early 1980s for evaluating the
structural and functional dynamics of the canine heart
(Boon, 2011; De Lima, 2022). It is a diagnostic
technique that heavily depends on the operator’s skill
in accurately acquiring and interpreting the data.
Initially, A-mode (amplitude mode) echocardiography
was employed, where returning echoes were visualized
as peaks on an oscilloscope, enabling the identification
of cardiac structures based on the timing, amplitude,
and intensity of these peaks. Subsequently, B-mode
(brightness mode) was introduced, which displayed
echoes as stationary dots, with the brightness
corresponding to the strength of the reflected signals.
The integration of a temporal component into B-mode
imaging led to the development of motion mode
(M-mode) echocardiography, wherein echoes appear
as vertical lines arranged sequentially along a time
axis, facilitating the assessment of cardiac structures
intersected by the ultrasound beam (Carerj et al., 2003).

Cardiac dimensions are typically assessed using
either M-mode or two-dimensional (2D)
echocardiography, both of which facilitate
measurement of left ventricular (LV) parameters (Boon,
2011). 2-Dimensional echocardiography was
performed with the patient positioned in right lateral
recumbency. These techniques are primarily employed
in cardiology to evaluate interventricular septal
thickness (IVS), left ventricular internal diameter
(LVD), and left ventricular posterior wall thickness
(LVPW) during both systole and diastole (Fig. 7).
Measurements are generally obtained from two
standard imaging planes: (1) the right parasternal
long-axis view at the level of the mitral valve, and

(2) the right parasternal short-axis view at the level of
the chordae tendineae (Noviana et al., 2011).

Measures of overall left ventricular (LV) systolic
function, including fractional shortening (FS) and
ejection fraction (EF), can be derived from the acquired
echocardiographic data. Fractional shortening (FS)
serves as a primary marker for assessing systolic
function in veterinary echocardiography. In human
medicine, ejection fraction (EF) is considered a more
reliable measure of systolic function, as fractional
shortening (FS) can be misleading in the presence of
severe mitral regurgitation (Petric & Tomsic, 2008).
End-systolic volume, end-diastolic volume, and stroke
volume will be calculated using the Teicholz formula.
Furthermore, ejection fraction and fractional
shortening will also be derived using this same method,
as outlined below:

End diastolic volume (EDV in mL) = 7 (Õ) LVDd3/
(2.4+ LVDd)
End systolic volume (ESV in mL) = 7 (Õ) LVDs3/(2.4
+LVDs)
Stroke volume (SV in mL) = EDV - ESV
EF (%) = EDV-ESV/EDV× 100
FS (%) = LVIDd – LVIDS/LVIDd× 100

The European Society of Veterinary Cardiology
(ESVC) task force has established guidelines for
diagnosing dilated cardiomyopathy (DCM), which are
mainly based on M-mode and 2D echocardiography.
A diagnosis of DCM is confirmed when the following
three conditions are present: (i) left ventricular dilation,
(ii) reduced systolic function, and (iii) an increase in
left ventricular sphericity (Dukes-McEwan et al.,
2003). In the diagnostic scoring system for dilated
cardiomyopathy (DCM), certain findings are assigned
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a minor weight of one point each. These include: (a)
arrhythmias specific to certain breeds; (b) atrial
fibrillation (AF); (c) increased E-point septal separation
(EPSS); (d) elevated pre-ejection period to ejection
time ratio; (e) left ventricular (LV) fractional shortening
within an equivocal range; and (f) enlargement of the
left atrium or both atria. A cumulative score of six or
more points suggests the presence of DCM, while a
total between one and five points indicates the need
for ongoing monitoring to detect potential disease
progression (McNally et al., 2013; Simpson et al.,
2021).

Doppler Echocardiography: Doppler
echocardiography (DE) encompasses several
modalities, including pulse wave Doppler (PW-D),
continuous wave Doppler (CW-D), and color Doppler
(CD) (Fig. 6b). Doppler echocardiography (DE) offers
essential insights into the heart’s hemodynamics,
enabling early detection of cardiac disorders before
irreversible structural or functional changes occur. It
aids in identifying both the nature and severity of heart
disease. Color Doppler (CD) is utilized to visualize
the direction of blood flow, pulse wave Doppler (PW-D)
measures the velocity of blood flow, and continuous
wave Doppler (CW-D) is employed to assess
high-velocity or turbulent blood flow. Pulse wave
Doppler (PWD), initially validated through invasive
measurement techniques, is currently the most
commonly used method for directly assessing diastolic
function and indirectly evaluating atrial function.

Spectral Doppler evaluation is performed by
positioning the animal in left lateral recumbency and
acquiring left parasternal apical four-chamber view.
Mitral and tricuspid valve regurgitation produces a
turbulent jet, which appears as a mosaic pattern within
the atria during systole (De Madron et al., 2015). Pulse
wave Doppler imaging is employed to evaluate
trans-mitral flow velocities (Fig. 8), specifically the
E and A wave velocities and the E/A ratio, in accordance
with the standard procedure described by Boon (2011).
In the same view, parameters such as Mitral
Regurgitation velocity (MR Vmax) (Fig. 9), Tricuspid
Regurgitation velocity (TR Vmax), Pulmonary
Regurgitation velocity (PR Vmax), and the percentage
of left atrial (LA) area affected by regurgitation were
measured using Boon’s (2011) established method.

Tissue Doppler imaging: Tissue Doppler Imaging
(TDI) is an advanced echocardiographic method that
utilizes the Doppler principle to measure the velocity
of myocardial segments and other cardiac structures.

It is particularly effective for evaluating long-axis
ventricular function. Since reduced longitudinal
myocardial fiber motion is an early indicator of
myocardial dysfunction and ischemia, TDI holds
promise as a valuable tool in routine cardiac
assessment. This technique enables accurate,
quantitative evaluation of regional myocardial
performance both at rest and during stress testing. TDI
is especially useful for diagnosing diastolic left
ventricular dysfunction, as it minimizes the influence
of preload conditions common to conventional Doppler
methods. Additionally, it can assess right ventricular
function, estimate intracardiac and pulmonary artery
pressures, detect transplant rejection, and evaluate
intraventricular desynchrony (Nikitin & Witte, 2004).

Tissue Doppler imaging (Fig. 10) was utilized to
assess lateral myocardial velocities by placing the
sample volume at the mitral annulus of the left
ventricular free wall. The systolic (Sa), early diastolic
(Ea), and late diastolic (Aa) velocities were recorded
as described by Thirunavukkarasu (2014). From these
measurements, isovolumic relaxation time (IVRT),
isovolumic contraction time (IVCT), and ejection time
(ET) were determined. Subsequently, the
TEI index was calculated using the formula:
Tei index = (IVCT + IVRT) / ET.

Management of dilated cardiomyopathy
The conventional approach to managing the

clinical signs of congestive heart failure (CHF) includes
the use of inotropic agents, diuretics, vasodilators, and
antiarrhythmic drugs. The therapeutic strategy for
cardiac insufficiency is based on two key principles:
decreasing the workload of the heart and enhancing
its contractile function (Caro et al., 2009). Pimobendan,
a novel drug with both phosphodiesterase-inhibitory
and calcium-sensitizing effects, enhances myocardial
contractility and induces arterial and venous dilation,
making it highly effective in treating CHF in dogs
(Smith et al., 2005; Gordon et al., 2006). Additionally,
angiotensin-converting enzyme (ACE) inhibitors,
which suppress the renin-angiotensin-aldosterone
system, have been shown to improve clinical outcomes
and prolong survival in dogs with CHF when used
alongside other therapeutic agents (Kvart et al., 2002).

Various angiotensin-converting enzyme (ACE)
inhibitors are used in clinical practice, including
enalapril, benazepril, captopril, zofenopril, and
alacepril. ACE inhibitors containing a sulfhydryl
group (e.g., captopril) may offer additional benefits,
such as antioxidant effects and enhanced nitric oxide
production, which contribute to improved vascular

237Advances in diagnosis and treatment of canine DCM



endothelial function and remodelling (Hori et al.,
2018). These drugs have also been shown to reduce
myocardial fibrosis in animal models of heart failure.
According to Bernay et al. (2010), incorporating
spironolactone into standard therapy significantly
decreases the risk by 55% of cardiac-related mortality,
euthanasia, or substantial clinical deterioration in heart
failure cases. Loop diuretics remain a cornerstone in
the treatment of CHF in both human and veterinary
medicine due to their effectiveness in reducing
intravascular hydrostatic pressure and alleviating
edema-related symptoms (Peddle et al., 2012). Among
these, furosemide is the only loop diuretic currently
recommended by the American College of Veterinary
Internal Medicine (ACVIM) for managing CHF
resulting from myxomatous mitral valve disease
(MVD) in dogs (Chetboul et al., 2017), while research
on the use of torsemide in veterinary patients is still
underway.

Sacubitril/valsartan (S/V), an angiotensin
receptor-neprilysin inhibitor (ARNI), has shown
promising results in treating canine heart failure
(Saikrishna et al., 2025). Studies indicate that S/V can
reverse myocardial remodelling, evidenced by
significant reductions in echocardiographic parameters
such as the left atrium to aortic root ratio (LA/Ao) and
left ventricular internal diameter in diastole normalized
to body weight (LVIDDN) in dogs with myxomatous
mitral valve disease (Saengklub et al., 2021).
Advancements in pharmacotherapy include the
exploration of agents like danicamtiv, a cardiac myosin
activator. This drug enhances myocardial contractility
by increasing the efficiency of the heart’s contractile
proteins. In vitro and in vivo trials in dogs have
indicated that danicamtiv can improve systolic
function without adversely affecting diastolic
performance, offering a potential therapeutic option
for DCM management (Grillo et al., 2021).

Gene therapy has emerged as a promising avenue
for treating DCM by targeting molecular abnormalities
within the myocardium. One notable approach
involves the intracoronary administration of
adeno-associated viral vectors carrying the gene for
vascular endothelial growth factor-B167
(VEGF-B167). This cytoprotective factor has
demonstrated anti-apoptotic properties and the ability
to improve cardiac function (Paradies et al., 2019). In
a case study, a St. Bernard dog treated with this gene
therapy exhibited a stable ejection fraction over a
36-month follow-up period and survived for nearly
four years post-treatment, suggesting a potential for

slowing disease progression (Paradies et al., 2025). The
use of cardio sphere-derived stem cells (CDCs)
represents another innovative strategy in DCM
treatment. These cells, derived from adult dog hearts,
have the capacity to differentiate into cardiomyocytes
(Simpson et al., 2021).  In studies involving Doberman
Pinschers with DCM, intracoronary infusion of CDCs
was well-tolerated, with no adverse reactions reported.
Preliminary findings suggest that CDC therapy may
slow ventricular enlargement and mitigate systolic
dysfunction, although larger-scale studies are needed
to confirm these effects (Hensley et al., 2017).

Nutritional factors have been implicated in the
development and progression of DCM.
Supplementation with taurine and L-carnitine has
shown benefits in dogs with suspected nutritional
deficiencies, leading to improvements in clinical signs
and echocardiographic parameters. Additionally,
omega-3 fatty acids have been associated with
reduced muscle loss and increased survival rates in
DCM-affected dogs (McCauley et al., 2020).

Conclusion
Dilated cardiomyopathy (DCM) remains one of the

most critical myocardial disorders in dogs, particularly
affecting large and giant breeds, with a progressive
course that leads to congestive heart failure and sudden
cardiac death if left undiagnosed or poorly managed.
The integration of advanced diagnostic techniques,
including echocardiography, electrocardiography,
radiographic assessment, and the evaluation of novel
cardiac biomarkers, has significantly improved the
ability to detect early-stage disease and monitor
progression more accurately. The development of
newer therapeutic agents such as sacubitril/valsartan
and danicamtiv, along with innovative approaches like
gene therapy, stem cell therapy, and targeted
nutritional support, has opened promising avenues for
better disease control and improved survival outcomes.
Despite these advances, breed-specific predispositions,
diagnostic challenges in the subclinical phase, and
limited accessibility to advanced therapies in routine
practice remain concerns. Therefore, continued
research, coupled with a multidisciplinary approach
involving early diagnosis, tailored therapeutics, and
regular monitoring, is essential to optimize the clinical
management of canine DCM and enhance the quality
of life in affected dogs.
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