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OVERVIEW OF CANINE 
DILATED CARDIOMYOPATHY

Kimberly A. Voisine, DVM, DACVIM

BluePearl Specialty and Emergency Pet Hospital

ETIOLOGY

Exact cause unknown, likely is multifactorial

 Genetic

 Nutritional

 Taurine, carnitine deficiency

 Infectious

 Viral

 Chaga’s disease
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SIGNALMENT

 Adult age of onset

 Exception:  Portuguese water dogs

 Large and giant breeds of dogs

 Exception:  Cocker spaniels

CLINICAL SIGNS
Occult form

 Asymptomatic
 May have arrhythmia or heart murmur note on PE

Overt form

 Lethargy

 Weakness

 Labored breathing

 Cough

 Syncopal episodes

 Distended abdomen
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DIAGNOSTIC EVALUATION

 Thoracic radiographs

 Heart size can look normal in early/occult disease

 Left atrial and left ventricular enlargement

 Pulmonary venous distention

 Pulmonary edema
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DIAGNOSTIC EVALUATION

 Electrocardiogram

 Sinus tachycardia

 Common with concurrent congestive heart failure

 Atrial fibrillation

 Ventricular arrhythmias
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DIAGNOSTIC EVALUATION
Echocardiogram
 Diagnostic test of choice

 Left atrial and left ventricular enlargement

 May also have right heart enlargement

 Thin ventricular walls

 Not always present

 Decreased fractional shortening and ejection fraction

 Increased end systolic volume

 Mitral regurgitation
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DIAGNOSTIC EVALUATION
Biomarkers

 Cardiac troponin-1

 Lacks sensitivity/specificity for occult disease

 Is elevated with overt disease

 NT-proBNP

 Often increased in both occult and overt disease
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BREED PREDISPOSITION
American Cocker Spaniels

 May be associated with taurine and/or carnitine 
deficiency
 Supplementation can result in improved fractional shortening 

and decreased left ventricular size within 4 months

 Whole blood taurine levels should be measured

 Supplementation:  500 mg taurine and 1 gm L-carnitine BID

 May also need treatment for arrhythmias, congestive 
heart failure, myocardial dysfunction

 May be able to wean off of these medications if Fractional 
Shortening increases to at least 20%

BREED PREDISPOSITION

Dalmatians

 Males more likely to be effected

 May be associated with low-protein diet for treatment of 
urate stones

 Has not been associated with taurine or carnitine deficiency

 Recommend dietary change to more balanced diet, if 
possible



12/12/2021

8

BREED PREDISPOSITION
Doberman Pinschers

 Occult form: infrequent VPC’s, mild LV dilation 
and/or systolic dysfunction

 Treatment likely improves survival:

 Pimobendan therapy delayed onset of CHF/sudden death by 9 
months and increased MST by 5 months compared with placebo

 Consider annual screening with echocardiography and 
Holter monitor

 Echo findings:  LVIDd > 4.6 cm, LVIDs > 3.8cm, even with normal FS

 Holter findings:  > 50 VPC’s in 24 hours, or presence of couplets or 
triplets

BREED PREDISPOSITION
Great Danes

 May have an X-link mode of inheritance in 
some lines

 Usually present for weight loss and/or coughing

 Frequently have left sided murmur, gallop 
rhythm or ascites present on physical exam

 May only have atrial fibrillation prior to any other 
evidence of myocardial disease

 Should be evaluated carefully for early DCM and 
monitored annually for a few years to see if they 
develop DCM
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BREED PREDISPOSITION
Irish Wolfhounds

 More common in males

 Atrial fibrillation can precede any other 
changes

 Slower progression of disease when compared 
with other breeds

 Atrial fibrillation may precede development of CHF by 
24 months

BREED PREDISPOSITION
Portuguese Water Dogs

 Juvenile form

 Autosomal recessive trait

 Affected dogs died at 2 to 32 weeks of age 
from collapse/sudden death without any prior 
signs of congestive heart failure
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BREED REDISPOSITION

Golden Retrievers

 Appear to have predisposition to taurine deficiency

 Likely multifactorial cause

 Genetic, metabolic, nutritional

 Normal blood taurine concentration is higher than established 
reference range

 Taurine deficient if whole blood taurine is < 250 nmol/ml or plasma 
taurine is < 60 nmol/ml

BREED PREDISPOSITION
Boxers

 Arrhythmogenic Right Ventricular 
Cardiomyopathy (ARVC)

 Unique histopathology of fibrous, fatty infiltrate in the right 
ventricular free wall

 Present with collapse and/or arrhythmias

 Can also have lethargy, exercise intolerance

 Ventricular dilation and dysfunction occurs in a small 
percentage of Boxers with ARVC

 10% can have biventricular heart failure

 Autosomal dominant trait
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BREED PREDISPOSITION

Boxers

 Arrhythmogenic Right Ventricular 
Cardiomyopathy

 Diagnosis

 ECG:  VPC’s typically have a left bundle branch block morphology 
in leads I, II, III, and aVF consistent with the RV origin

 Holter monitor

 >100 VPC’s in 24 hours or presence of couplets, triplets or runs of VPC’s

 Chest radiographs are typically normal

 Echocardiogram:  important to screen for LV dilation or systolic 
dysfunction

BREED PREDISPOSITION
Boxers

 Arrhythmogenic Right Ventricular Cardiomyopathy

 Treatment
 Is recommended in asymptomatic dogs that have Holter 

monitor abnormalities of >1000 VPC’s in 24 hours, runs of 
ventricular tachycardia or R on T phenomenon

 Sotalol 1.5-2.5 mg/kg BID

 Mexiletine 5-6 mg/kg TID

 May require both anti-arrhythmics

 Ideally, should perform Holter monitor prior to treatment and 2-3 
weeks post-treatment

 Goal is an 85% decrease in the number of VPC’s

 If systolic dysfunction or dilated LV also present, then treat with 
pimobendane, ACE inhibitor, and diuretics, if needed
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BREED PREDISPOSITION

Boxers

 Arrhythmogenic Right Ventricular 
Cardiomyopathy

 Prognosis

 Boxers can live for several years with antiarrhythmic 
treatment and remain asymptomatic

 Some will eventually develop LV dilation/systolic 
dysfunction

TREATMENT OF DCM

Occult form

 Pimobendan:  0.2 to 0.3 mg/kg BID

 Balanced vasodilator and positive inotrope

 ACE inhibitors

 Enalapril 0.5 mg/kg BID

 Benazepril 0.5 mg/kg SID-BID
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TREATMENT OF DCM
Overt form

 Pimobendan:  0.2-0.3 mg/kg BID initially

 With advancing congestive heart failure, may need to increase 
dose in 50% increments up to 1 mg/kg TID

 ACE Inhibitors

 Furosemide:  1-4 mg/kg BID to TID

 Spironolactone:  2 mg/kg SID

 Taurine supplementation, especially in Cocker Spaniels, 
Golden retrievers

 Fatty acid supplementation for patients with cachexia

 Dogs < 10 kg:  250 mg PO BID
 Dogs 10-25 kg:  500 mg PO BID
 Dogs >25 kg:  1000 mg PO BID

TREATMENT OF DCM
Arrhythmias

 Atrial fibrillation

 Goal of treatment:  decrease HR <160 beats/minute initially

 Long term goal:  maintain heart rate <125 beats/minute

 Will need Holter monitor evaluation to assess response to treatment

 Patients with HR<125 bpm had MST of 1037 days vs MST of 105 days in 
dogs with heart rate>125 bpm

 Diltiazem:  1-4 mg/kg TID

 Diltiazem does have mild negative inotropic effects

 Digoxin:  0.22 mg/m2 BID

 Should monitor serum digoxin concentration 6 to 8 hours post-pill

 Desired therapeutic concentration should be 1.0 ng/ml
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TREATMENT OF DCM
Arrhythmias

 Ventricular arrhythmias

 Sotalol:  1-3 mg/kg PO BID

 Use cautiously in patients with decreased systolic function

 Start at 25 to 50% of dose

 Mexiletine

 5-6 mg/kg TID

 Can cause nausea, diarrhea

 Amiodarone 10 mg/kg BID for 5 days, then decrease to 5 
mg/kg once a day

 Must monitor serum drug concentrations

 Can cause neutropenia and elevated liver enzymes

DIET-ASSOCIATED DCM
 First noted around 2017-2018

 Associated with “nontraditional” diets
 Traditional diets:  grain-inclusive and no pulses or potatoes present in top 10 

ingredients

 Nontraditional diets:  grain-free OR pulses/potatoes are in top 10 ingredients

 Note:  grain-free diets often contain pulses/potatoes to replace the grains

 Pulses = peas, lentils, beans, chickpeas, other legumes

 NTD also could include raw diets, homemade diets, or vegetarian/vegan diets

 Atypical breeds are affected
 Pitbulls, miniature Schnauzers, French bulldogs, Shih tzus

 Can also occur in typical breeds

 Often noted at younger age than typical DCM presentation

 Diet-associated DCM is not associated with taurine deficiency
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DIET-ASSOCIATED DCM

 Acana

 Zignature

 Taste of the Wild

 Health

 Earthborne Holistic

 Blue Buffalo

 Nature’s Domain

 Fromm

 Merrick

 California Natural

 Natural Balance

 Orijen

 Nature’s Variety

 NutriSource

 Nutro

 Rachel Ray Nutrish

Diets that have been reported to the 
FDA associated with cases of DCM

DIET-ASSOCIATED DCM
 Diet-associated DCM represents a spectrum of disease

 Approximately 25% of asymptomatic patients had arrhythmias

 Median time of eating NTD for asymptomatic dogs was 30 mos vs 
48 mos in dogs that were symptomatic

 Echocardiographic parameters improved with dietary change 
back to a traditional diet

 Improvement can take at least 9 months after changing back to 
traditional diet

 Most common cause of death was sudden death, followed by CHF

 Dogs with diet-associated DCM have longer survival time when 
treated vs dogs with naturally occurring DCM
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DIET-ASSOCIATED DCM

What to do if diet-associated DCM is suspected:

 Report suspected diet to FDA

 Save food and label

 Change diet back to traditional diet that meets WSAVA global 
nutritional committee guidelines

 Purina, Science Diet/hill’s, Royal Canin, Iams/eukanuba

 Select diet that does not contain pulses or potatoes in the top 10 ingredients

 Treat the heart disease (systolic dysfunction, CHF, arrhythmias)

 Monitor with serial echocardiography

 May be able to wean off of medications if diet change reverses the 
abnormalities

 Screen other dogs in household that were also fed NTD

DIET-ASSOCIATED DCM

 Can occur in cats

 84% had CHF

 41% were on a high pea/lentil diet

 Taurine levels were normal

 Can take quite awhile for echocardiographic 
abnormalities to return to normal (greater than 9 months)


