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Abstract: The suspicion of heart disease, the presence of asymptomatic heart disease and overt heart
failure are common in veterinary practice. Multiple and powerful drugs are available to treat symp-
tomatic heart disease, and often have been prescribed already in the asymptomatic phase. Ideally,
cardiac drugs should only be prescribed after an exact diagnosis has been obtained, their choice based
on the specific needs of the individual patient, and on the best available evidence. However, in view of
only few prospective randomised trials in canine cardiology, more often drugs have to be chosen based
on pathophysiological logic. This article summarises the actions and indications of the commonly used
cardiac drugs and provides practical treatment recommendations to be used at the different stages of
heart failure.
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Heart diseases are relevant clinical problems presented in practice, being estimated to 6 

affect around 10% of the dogs seen in first opinion veterinary practices [1]. However, 7 

“heart disease” or “heart failure” per se do not represent adequate diagnoses that would 8 

dictate or justify a specific or even cookbook treatment. Rather, as exact a diagnosis as 9 

possible as well as stage of disease should be established before any treatment with 10 

cardiac drugs is initiated. As an example to illustrate clinical similarities of different 11 

causes of heart failure with very dissimilar therapeutic needs, the manifestation of 12 

exercise intolerance combined with ascites may be the consequence of various 13 

congenital or acquired heart diseases, e.g. tricuspid valve dysplasia, a large atrial septal 14 

defect, pulmonic stenosis, tachycardia-induced dilated cardiomyopathy, pericardial 15 

effusion and others. It is obvious that already the diseases of this short list need very 16 

different treatment strategies. Therefore, a cardiac diagnosis ideally comprises the name 17 

of a specific disease from a comprehensive list of congenital and acquired diseases, as 18 

well as specific diagnoses of all aspects of the failure, including clinical aspects, i.e. 19 

forward failure and / or backward failure and left sided and / or right sided failure, 20 

pathophysiological aspects, i.e. systolic failure and / or diastolic failure, and 21 

complicating aspects, e.g. supraventricular and / or ventricular arrhythmias.  22 

The two most common acquired canine heart diseases are chronic degenerative mitral 23 

valve disease (CMVD) and dilated cardiomyopathy (DCM) [2,3]. These two diseases 24 

are the only ones where some randomized evidence concerning treatment has been 25 

gathered in canine cardiology.  26 

This manuscript will focus on treatment recommendations for CMVD and DCM based 27 

on evidence where available and based on logic where not, tailored to the stage of the 28 

disease (table 1). The treatment recommendations assume that not only has a clear 29 

diagnosis of CMVD or DCM been reached, but also a clear association between heart 30 

disease and presenting signs been established.  31 

 32 

33 
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Table 1: CHIEF Classification of Heart Failure 34 

 35 

Stage A risk of heart disease present; examples: positive gene test for familial 36 

heart disease; being KKC predisposed to CMVD or Doberman to DCM 37 

Stage B heart disease present, asymptomatic 38 

   NYHA Ia  B1 normal cardiac size 39 

   NYHA Ib B2 enlarged atrium or ventricle 40 

Stage C heart failure objectively documented, present or past 41 

   NYHA I C1 presently asymptomatic (stable heart failure) 42 

   NYHA II-III C2 presently mild to moderate heart failure 43 

   NYHA IVa C3 presently severe heart failure 44 

Stage D severe heart failure, resistant to common treatment, 45 

   NYHA IVb needs hospitalisation and additional therapeutic measures 46 

_____________________________________________________________________ 47 

NYHA = New York Heart Association functional classification 48 

 49 

Treatment of heart failure, Stage A,  50 

At stage A, a yearly clinical examination to assess the presence of a heart murmur in 51 

breeds predisposed to CMVD, or performing episodic Holter ECG and 52 

echocardiographic screenings in dogs from families predisposed to DCM seems 53 

prudent. As long as there is no evidence of heart disease, there is no reason to treat.   54 

 55 

Stage B 56 

Various drugs may be beneficial already at the asymptomatic stage of CMVD, and 57 

particularly ACE inhibitors, spironolactone, betablockers, pimobendan and amlodipin 58 

bear theoretical benefit. However, so far no randomized studies with ACE inhibitors 59 

starting in the asymptomatic phase of CMVD could document a benefit in respect to 60 

delaying onset of heart failure [4,5]. A recent study evaluated the effect of pimobendan 61 

on the mitral regurgitant fraction, but a benefit could not be shown [6]. In contrast, 62 

preliminary data showed amlodipin to decrease the amount of regurgitation in CMVD, 63 

which may delay the onset of heart failure [7]. Results of an ongoing multicentre study 64 

on pimobendan in early heart failure may be expected in around 2 years. The authors are 65 

unaware of studies using spironolactone, beta-blockers or amlodipin in the 66 
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asymptomatic phase looking at delay of congestive heart failure. Based on the above, as 67 

a rule, we do not recommend treatment with cardiac drugs in dogs with CMVD that 68 

have never been symptomatic for the disease. The focus at this stage is owner education 69 

regarding detection of typical signs of heart failure, and tailoring a recheck schedule. 70 

The recheck schedule depends on the clinical perception of the disease, i.e. a dog with 71 

only a soft murmur and none or only mild evidence of compensation (cardiomegaly) 72 

may only need a recheck in 2 years, whereas a dog with a palpable thrill may want to be 73 

rechecked within a few months.  74 

Regarding asymptomatic DCM, no randomized studies but only one retrospective study 75 

on Doberman Pinschers suggests a benefit in the delay of congestive heart failure in this 76 

breed with benazepril [8]. Extrapolating recommendations from human medicine, 77 

spironolactone may be beneficial in early DCM as well. 78 

 79 

Stage C 80 

The first sign of CMVD is cough, which occurs in most instances long before 81 

congestive heart failure with pulmonary oedema and associated dyspnoea develops. 82 

Exercise intolerance is not an early sign of CMVD disease, either, and its presence 83 

should trigger the search for non-cardiac causes.  84 

Before a coughing dog with a typical murmur of mitral regurgitation is placed on 85 

cardiac drugs, the relevance of mitral regurgitation for the cough should be corroborated 86 

using radiographs and / or echocardiography. Other causes of cough like tracheal 87 

collapse, bronchial collapse, chronic bronchitis or interstitial lung disease should be 88 

ruled-out. 89 

Dogs coughing associated with CMVD often times are far away from congestive heart 90 

failure and represent a therapeutic challenge. The symptoms in these cases are related to 91 

compression of the left mainstem bronchus by an enlarged left atrium and probably to 92 

chronic main bronchial irritation due to the permanent regurgitant jet. It seems logical to 93 

try to reduce the volume of MR in order to decrease the size of the left atrium and 94 

bronchial compression, and to reduce the speed of the regurgitant jet. For this purpose, 95 

we use amlodipin combined with an ACE inhibitor as first approach. The developments 96 

of cough and of blood pressure are monitored, and amlodipin is titrated up to around 0.2 97 

mg/kg q24h. If the cough is not clearly suppressed within 10 days, and if there is only 98 

moderate left atrial enlargement, dihydrocodeine or butorphanole are added to the above 99 

drugs as therapeutic trial. If the cough is not suppressed and there is marked left atrial 100 
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dilation, furosemide instead of cough suppressants is added to the above treatment. If 101 

cough is still present, pimobendan is added. Clearly, there is no clinical trial but only 102 

pathophysiological logic as the basis for this approach.  103 

Standard maintenance treatment of dogs with overt heart failure, i.e. pulmonary oedema 104 

or ascites, due to CMVD includes furosemide (starting dose of 2 mg/kg q12h titrated up 105 

or down to minimal effective dose), pimobendan and an ACE inhibitor, even though 106 

preliminary data did not show a benefit of this triple therapy compared to the 107 

combination of furosemide with only pimobendan (Lombard 2000, ACVIM forum oral 108 

communication). If monetary considerations are an issue, furosemide combined with 109 

pimobendan alone as opposed to furosemide combined with an ACE inhibitor alone is 110 

preferred [9].  111 

If the triple therapy with furosemide, pimobendan, an ACE inhibitor does not control 112 

pulmonary congestion or ascites, the case may be classified as advanced heart failure. 113 

Adding spironolactone or even at third (thiazide) diuretic at this stage may be of some 114 

benefit. Alternatively, the administration of furosemide may be changed from p.o. to 115 

s.c.. The logic being that in a visibly congested dog, the bowel walls may also be 116 

congested, negatively affecting drug resorption. If bowel edema is eliminated by 117 

systemically applied furosemide, all oral administered cardiac drugs may be (better) 118 

absorbed again. The observation, that pimobendan capsules appear undigested in the 119 

feces in some dogs with advanced heart failure, supports this concept of malabsorption 120 

of cardiac drugs associated with bowel edema. Preload may be further decreased using  121 

transdermal nitrate ointment for a few days. Furthermore we routinely give amlodipin at 122 

this stage to decrease afterload, thereby improve forward flow and decreasing the 123 

regurgitant fraction [6]. Even though we are more defensive to use amlodipine in dogs 124 

with low or low-normal arterial blood pressure, we may still use it in dogs with 125 

refractory heart failure.  126 

With progressive increase in left atrial pressure, secondary pulmonary hypertension 127 

develops in many dogs with degenerative mitral valve disease. This is the primary 128 

reason for ascites in these dogs. Pulmonary hypertension in many dogs can be improved 129 

directly and indirectly with amlodipine; this drug does not only decrease vascular 130 

resistance in the systemic circulation but also in the pulmonary circulation (direct 131 

effect). By decreasing systemic resistance and left ventricular afterload, left atrial 132 

pressure is reduced (indirect effect). With severe pulmonary hypertension, which is 133 
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often associated with systemic hypotension, amlodipine is not well tolerated, and more 134 

expensive drugs like sildenafil (Viagra
R
) may be used, at least transiently.  135 

In severely advanced degenerative mitral valve disease and associated severe left atrial 136 

dilation, atrial fibrillation may develop acutely worsening cardiac output. A 137 

tachyarrhythmia in this scenario is often very difficult to control. Our first choice is 138 

digoxin (0.22 mg/m2 div q12h) usually combined with diltiazem. The latter dosage has 139 

to be chosen low and slowly uptitrated carefully observing effect and adverse effects. 140 

Most of these dogs do not at all tolerate betablockers like atenolol.  141 

The signs of heart failure in dogs with DCM vary depending on severity of myocardial 142 

failure, predominating side of heart failure, etiology of myocardial failure, and presence 143 

of arrhythmias. As an example, in tachycardia-induced DCM right sided congestion 144 

may predominate. In dogs with ventricular or supraventricular tachyarrhythmias 145 

exercise intolerance and syncope may be present without overt congestion. Therefore, 146 

choice of drugs in the individual dog should be based on its individual clinical 147 

problems. Dogs with left sided congestive heart failure are treated as described for 148 

CMVD, i.e. furosemide in dosage and interval to effect combined with pimobendan and 149 

an ACE inhibitor. Dogs with right sided congestive heart failure probably do not 150 

adequately absorb drugs from the intestines. In these, furosemide is given i.v. or s.c. 151 

until the ascites is resolved. Extrapolated from human medicine, all dogs with DCM 152 

may benefit from spironolactone. Dogs with decreased contractility and arrhythmias but 153 

without congestion do not receive diuretics but pimobendan and antiarrhythmic drugs 154 

based on the specific ECG diagnosis. Because for arrhythmias the exact diagnosis, 155 

assessment of relevance and choice of best treatment demand specific training and 156 

expertise, this aspect is best undertaken or guided by a specialist in cardiology. 157 

 158 

Stage D 159 

In fulminant or refractory pulmonary oedema furosemide is administered as i.v. bolus 160 

every 2 to 6 hours or as i.v. constant rate infusion (CRI, 0.6 to 1 mg/kg/h). These dogs 161 

may benefit form both sodium nitroprusside and dobutamine as CRI. Per definition, 162 

these dogs need hospital care, and therefore should be referred to a hospital. 163 
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