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Idiopathic cardiomyopathy (ICM) is a 
primary heart muscle disease, usually of 
unknown etiology. Dilated cardiomyopathy 
is the most common of all forms of primary 
myocardial disease reported in canine 
patients (Atkins and Synder, 1991; Marks, 
1993; Vijayan, 1996). Management of 
cardiomyopathy is a subject of broad based 
interest to nearly all veterinary 
practitioners. In dog, therapy for ICM 
remained largely symptomatic until 
knowledge of the aetiopathogenic factors 
was more complete. Currently therapy is 
directed towards the treatment of heart 
failure and its associated complications 
(Cobb, 1992). 

Digoxin was used for many years for 
treating heart failure in dogs. Digitalis was 
indicated for the treatment of ICM because 
cardiac output was severely embarrassed 
(Atkins and Synder, 1991; Calvert, 1992; 
Smith, 1995). Apart form isolated clinical 
experiences and experimental studies, 
reports on success and failure of digoxin 
therapy in clinical trials on canine patients 
were sparse in the literature. 

Materials and Methods 

From among 74 cases diagnosed as 
idiopathic cardiomyopathy, which attended 
the small animal clinic outpatient and 
inpatient medical units of Madras 

Veterinary College Hospital, twenty eight 
cases were selected for conducting the drug 
trial with digoxin. The effect of oral 
administration of digoxin at the dose rate 
of 0.01 to 0.02 mg/kg body weight daily in 
divided doses was assessed in clinical cases 
of ICM.AII the animals were given low salt 
diet and cage rest and observed from the 
date of admission till the date of recovery 
limiting the maximum period of 
observation to three months. If a dog did 
not respond within 10 days of therapy, other 
drugs were used in an attempt to stabilize 
clinical signs. In such cases observations 
were recorded for the treatment period of 
10 days only. The values obtained from 
twenty apparently healthy animals were 
selected as control group. 
Results 

Treatment was initially started in 28 
cases of ICM. The age group of the 
animals ranged from 2 to 10 years and 
71.43 per cent of them were male. Highest 
incidence of idiopathic cardiomyopathy 
was found in Doberman Pincher (28.33 per 
cent) followed by Spitz, Non-descript, 
Labrador Retriever, German Shepered and 
mixed breeds. Later, eight animals were 
removed from the trial due to the 
development of the adverse drug reactions. 
The adverse drug reactions observed were 
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anorexia, vomiting and diarrhoea in seven 
dogs and bradycardia with ventricular 
arrhythmia in one dog. All these adverse 
drug reactions appeared within 2 to 7 days 
of therapy. Therapeutic success for digoxin 
was found to 55 per cent. There was 
disappearance of clinical signs within 2 to 
5 days of therapy in drug responsive 
animals. 

The haemogram values (Hb, PCV, RBC, 
MCV, MCH and MCHC) recorded in 
animals affected with ICM before, during 
and/or after therapy did not vary 
significantly from the control group. There 
was significant elevation of total leucocytes 
and neutrophils in dogs affected with 
idiopathic cardiomyopathy. In dogs which 
responded to treatment with digoxin there 
was a significant decrease of the total 
leucocytes and neutrophils towards normal. 
In animals which did not respond to 
treatment, the values were found still 
elevated on the 10~'' day of treatment after 
which the treatment was stopped. Serum 
asparate amino transferase (AST), creatine 
phosphokinase (CPK) and creatine kinase 
MB (CK-MB} values were significantly 
(P<0.01) elevated in idiopathic 
cardiomyopathy. Treatment with digoxin 
lowered the enzyme levels significantly 
even by 10~' day of treatment. Further, it 
was observed that the elevated serum 
enzymes of the non-responsive animals did 
not come even after 10 days of therapy. 

The mean values of heart rate in healthy 
control and idiopathic cardiomyopathy 
group were 114.50 ± 3.94 and 168.50 ± 

2.78 beats per minute. There was a 
significant difference between control and 
sick animals of idopathic cardiomyopathy 
group. The tachycardia was significantly 
controlled after digoxin therapy 
irrespective of the improvement in clinical 
signs. In fact, the heart rate was brought 
lower• than that of the control value. 

Thoracic radiography in clinical cases 
of ICM demonstrated cardiomegaly and 
extra cardiac signs of heart failure. 
Majority of dogs (58.34 per cent) with 
idiopathic cardiomyopathy were found to 
have cardiomegaly with bronchitis or 
pneumonia. The dogs responded to 
treatment with digoxin were found to have 
a notable reduction in radiographically 
determined heart size and much better 
defined cardiac silhouette. Pulmonary 
changes were also improved with notable 
decrease in pulmonary congestion 
Electrocardiographic studies showed that, 
changes in P-R interval and Q-T interval 
were marked in dogs affected with 
idiopathic cardiomyopathy. Though both 
P-R interval and Q-T interval were 
markedly shortened it was a statistically 
significant change with respect to Q-T 
interval alone. Treatment with digoxin 
prolonged (P<0.01) the P-R interval and 
Q-T interval irrespective of clinical 
response brought by it. P-R interval 
recorded on the 10~'' day of treatment was 
prolonged (P<0.01) and comparable to 
control values and the same recorded after 
three months of treatment were still more 
prolonged (P<0.001) (Tables 1 and 2). 
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Table 1. Mean ± SE values of electrocardiogram (Lead II) (Drug responsive 
group) before, during and after treatment with digoxin in dogs with idiopathic 
cardiomyopathy 

Parameter Control 

(n = 20) 

Before 

Treatment 
(n = 11) 

During/After treatment 

(n = 11) 

10~' day After 
treatment 

P amplitude (mv) 0.218 ± 0.01 0.213 ± 0.03 0.19 ± 0.01 0.19 ± 0.006 

P duration (sec) 0.040 ± 0.00 0.045 ± 0.003 0.044 ± 0.002 0.04 ± 0.00 

P-R interval (sec) 0.1106c ± 0.003 0.1076 ± 0.004 0.122^° ± 0.001 0.125° ± 0.002 

QRS duration (sec) 0.043 ± 0.001 0.045 ± 0.002 0.042 ± 0.001 0.04 ± 0.00 

R amplitude (mv) 1.65 ± 0.05 1.95 ± 0.20 1.92 ± 0.17 1.81 ± 0.11 

Q-T interval (sec) 0.1906 ± 0.004 0.167° ± 0.02 0.221^ ± 0.01 0.223 ± 0.006° 

IT amplitude (mv) 0.188 ± 0.017 0.22 ± 0,01 0.17 ± 0.02 0.182 ± 0.017 

Means with different superscript differ significantly (P<D.01) 

Table 2. Mean ± SE values of electrocardiogram (Lead II) (Drug responsive 
group) beforeand after treatment with digoxin in dogs with idiopathic 
cardiomyopathy 

Parameter 
Control 
(n = 20) 

Before 
treatment 
(n = 9) 

After Treatment 
(n = 9) 

P amplitude (mv) 0.218 ± 0.01 0.21 ± 0.01 0.17 ± 0.02 

P duration (sec) 0.040 ± 0.00 0.041 ± 0.004 0.044 ± 0.007 

P-R interval (sec) 0.110 ± 0.003ab 0.096 ± O.OlOb 0.122 ± 0.015a 

QRS duration (sec) 0.043 ± 0.001 0.48 ± 0.002 0.043 ± 0.003 

R amplitude (mv) 1.65 ± 0.05 1.80 ± 0.09 1.89 ± 0.25 

Q-T interval (sec) 0.190 ± 0.04b 0.166 ± 0.03 0.21 ± O.OIa 

T amplitude (mv) 0.188 ± 0.017 0.22 ± 0.04 0.19 ± 0.02 

Means with different superscript differ significantly (P<0.01) 
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The Q-T interval recorded by the 10~' 
day and after three months of treatment 
was prolonged (P<0.01) than the control 
values. 

Discussion 

Qualitative improvement in clinical 
signs assessed by routine clinical 
examination and ECG monitoring were the 
major criteria adopted to assess the efficacy 
of therapy. Clinico-pathological changes, 
evidence of decrease in radiographically 
determined cardiac size, radio graphic 
evidence of reduction in pulmonary odema 
and congestion and haemodynamic 
changes were the other criteria to evaluate 
the drugs under trial. The points pertaining 
to assessment of clinical improvement 
were disappearance of clinical signs, ease 
of ventilation, increased intake of food, 
diuresis, uninterrupted sleep and improved 
exercise tolerance. Hamlin et al. (1971) 
and Allworth et al. (1995) also used the 
same criteria. As opined by Packer (1987) 
assessment based on clinical status of 
human beings or animals with cardiac 
disorders appear to be most obvious and 
direct approach to drug evaluation. 

The reports on the efficacy of drug trials 
with cardiac drug are varied. Kittleson et 
al. (1985) found that 40 per cent of the 
dogswith cardiomyopathy alone responded 
to digoxin administration. Atkins and 
Synder (1991) reported that digoxin 
produced demonstratable improvement in 
less than 50 per cent dogs with ICM. This 
study indicated 55 per cent therapeutic 
success with digoxin. The present findings 
were in agreement with earlier findings. 

Debuf (1994) reported that the earliest 
signs of digitalis toxicity involved the 
gastrointestinal tract and included 
anorexia, vomiting and diarrhoea. Ettinger 
and Suter (1970) reported all type of 
arrhythmias in digitalis toxicity. The toxic 
manifestations experienced in the present 
study endorsed the previous findings. In 
all the cases adverse drug reactions 
appeared within 2 to 7 days of therapy and 
hence ECG monitoring of the patient for 
the first seven days of therapy was found 
inevitable. 

The present findings with regard to 
haemogram showed that the treatment with 
digoxin did not have any significant change 
in the haemogram. After treatment with 
digoxin there was a significant reduction 
in the neutrophilic leucocytosis in dogs 
which responded to treatment. Post 
treatment values in drug responsive 
animals were found quite comparable to 
the values from healthy animals. This 
clearly indicated that drug administration 
might have resulted in sustained 
improvement in cardiac performance in 
drug responsive dogs. A notable reduction 
in radiographically determined heart size 
and resolved pulmonary changes observed 
in radiography in drug responsive group 
of animals also explained the changes 
observed in the neutrophilic leucocytosis 
after treatment. 

Kettleson et al. (1985) observed that the 
dogs that were refractory to digoxin had a 
decreased cardiac output. The decreased 
cardiac output would have resulted from a 
decrease in heart rate due to negative 
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chronotropic action of digitalis. The net 
result could have been decreased arterial 
oxygen concentration without an 
appropriate increase in cardiac output; thus 
placing the animal in great stress. Hence, 
there was persistent leucocytosis in non-
responded animals. 

There was a significant reduction in the 
AST, CPK and CK-MB level after ten days 
of treatment in drug responsive animals, 
thus revealing improved cardiac 
performance and improved perfusion of 
cardiac muscle, skeletal muscle and 
heptatic tissue. Carpenter et al. (1980) and 
Willard and Levin (1982) also reported that 
the CPK values which were initially high 
at the period of hospitalization decreased 
towards normal after treatment. 

The present study clearly indicated that 
clinical and biochemical analysis of serum 
might be useful in assessing the 
progression of idiopathic cardiomyopathy 
and evaluating the efficacy of therapy. 
Non-responded animals with elevated 
serum enzymes (AST, CPK and CK-MB) 
along with persistent leucocytosis and 
neutrophilia even after ten days of 
treatment with digoxin supported the 
inference that the drugs might fail to 
improve cardiac performance in some 
dogs. 

In the present study, heart rate decreased 
significantly after digoxin therapy, 
regardless of the dog's response to the drug 
under trial. The observation indicated that 
heart rate did not appear to be a reliable 
means of predicting which dog responded 
with improved myocardial performance to 
the drug under trial (Kittleson et a1.,1983). 

Summary 

The effect of oral administration of 
digoxin at the dose rate of 0.01 to 0.02 mg/ 
kg body weight daily in divided doses was 
assessed in clinical cases of idiopathic 
cardiomyopathy in dogs. Therapeutic 
success for digoxin was found to 55 per 
cent. There was disappearance of clinical 
signs within 2 to 5 days of therapy in drug 
responsive dogs. 
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