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Introduction 
 
 

Degenerative mitral valve disease 
(DVDM), also known as endocardiosis or 
myxomatous degeneration of the mitral valve is the 
most common heart disease in dogs, especially in 
small breeds, although some large breeds are 
occasionally affected. In most animals only affects 
left atrioventricular valve or (mitral), but in 30% of 
cases the right atrioventricular valve (tricuspid) is 
also engaged. The disease is approximately 1.5 
times more common in males than in females 
(ATKINS, 2009). 

In 2008 during the American Congress of 
Internal Medicine (ACVIM) renowned veterinary 
cardiologists established a new classification for 
chronic mitral valve disease with the aim of 
establishing protocols for the treatment of heart 
disease (ATKINS, 2009). The disease has been 
classified into four stages defined as follows: 
Stage A: Identify patients at high risk of developing 
the disease, but with no change in left 
atrioventricular valve. In this class are the races 
with increased predisposition to disease 
development, such as Cavalier King Charles 
Spaniel, Maltese, Lhasa Apso, Shih-Tzu, 
Dachshund, Pinscher and Yorkshire (ATKINS, 
2009). 
Estage B: Identify asymptomatic patients, as with 
change in left atrioventricular valve. There is presence 
of regurgitation through the valve, which by 
auscultation, is detected by systolic heart murmur. 
Because of the importance of prognosis and treatment 
stage B was subdivided into B1 and B2 stage 
(ATKINS, 2009). 
B1- Refers to asymptomatic patients, as with changes 
in left atrioventricular valve with the presence of 
regurgitation through the valve, but no evidence of 
remodeling of heart muscle and without hemodynamic 
consequences seen through the Echocardiogram or 
Radiography (ATKINS, 2009). 

 
 

 
B2- It refers to asymptomatic patients, with 
alterations in the left atrioventricular valve and 
the presence of regurgitation through the 
valve. At this stage there is already remodeling 
of the heart muscle due to significant 
regurgitation through the valve. Regurgitation 
this, which leads to increased left atrium, 
causing bronchial compression and shifting 
the trachea, which often leads to cough 
(ATKINS, 2009). 
Estage C: It refers to symptomatic patients. At 
this stage, there are dogs that have a history 
of pulmonary edema, which were reversed due 
to the use of drugs at the time (chronic 
pulmonary edema). There are also dogs that 
are in pulmonary edema, with significant 
respiratory difficulty (acute pulmonary edema). 
That is, the administration of medication at 
this stage is essential for the control and 
stability in animal (ATKINS, 2009). 
Estage D: It refers to patients with end-stage 

disease with clinical signs of Congestive Heart 
Failure, and refractory to conventional therapy. 
Therefore, it is widely used the strategy for 
searching for other types of medication to 
thereby attempt to reverse the condition and 
lead to the animal stability. In addition to the 
problems already mentioned, the dogs at this 
stage may have pleural effusion or ascites, 
from complications of pulmonary hypertension 
secondary to the problem of the left 
atrioventricular valve (ATKINS, 2009). 

Valvular lesions are irreversible and, 
therefore, drug therapy DVDM aims to control 
the clinical manifestations and congestion, 
improves cardiac output by reducing 
regurgitant volume and control of excessive 
neuroendocrine activity (WARE, 2007), thus 
improving quality of life, alleviating the clinical 
symptoms and increasing the survival (Olsen, 
2010). The improvement of congestion may be 
obtained using agents that aid in reducing the 
size of the left atrium, such as diuretics, 
vasodilators, and agents causing positive 
inotropic effect and antiarrhythmic. The 
clinical classification of patients by disease 
stage classification methods can also be useful 
in these aspects (Atkins et al, 2009; WARE, 
2007) 

Nutritional support has the following 
objectives: control the nutritional status of the 
patient; minimize the nutritional risk for 
hypertension avoiding the retention of sodium; 

 

 
 

	  



 
 
 
additional components that improve cardiac 
metabolism; keep the calorie intake to prevent 
cardiac cachexia, electrolyte replacement and 
water soluble vitamins lost with the use of diuretics 
(FREEMAN et.al, 2006). The diet for cardiac should 
be normoprotein, so that 25% of the energy 
supplied to the patient is made up of the protein 
source and with low levels of sodium. The protein 
should be of high biological value and high 
digestibility, preferably hydrolyzed, which will 
reduce the need for gastric juice, and the amount 
thereof, is decreased. It is also envisaged a ratio of 
animal protein: vegetable equal to 3:1, to minimize 
the production of nitrogenous wastes in the liver 
and reduce its subsequent renal excretion. 

Objective 

Check palatability, laboratory alterations, 
echocardiographic index and clinical response 
ration Equilíbrio Terapêutica Cardíaca® of the Total 
Alimentos company in dogs who are in stages B2, 
C and D of the mitral degenerative valve disease. 

Material and Methods 

They included 12 dogs of various breeds 
referred to the Clinic of Cardiology Department of 
the Naya Specialties Clinic after diagnosis of 
DVDM in stages B2, C and D. 

In addition to the conventional therapy 
consisting of inhibitors of angiotensin-converting 
enzyme, loop diuretics (furosemide) aldosterone 
antagonist (spironolactone), and positive inotropes 
(pimobendam), as functional class DVDM, the 
animals included in the study underwent diet ration 
Equilíbrio Terapêutica Cardíaca of the Total 
Alimentos, during the period from February to July, 
2012. Therefore, we evaluated in two stages, 
namely: 
- T0: initiation of therapy, which still receive non-
therapeutic rations, which are preferably intended 
for elderly or adults animals or homemade food. 

- T30: evaluation 30 days after initiation of 
therapeutic diet with the therapeutic ration 
Equilibrio ® 

Laboratory evaluation: were evaluated by 
renal profile (urea and creatinine), serum sodium 
dosage and potassium and glucose evaluation.  

Echocardiogram: performed in Esaote 
MyLab 30 Vet Gold Equipment, as methodology 
previously described (BOON, 2011). Therefore, the 
animal was positioned in the left lateral position, 
without the aid of tranquilizers drugs. The following 
parameters were analyzed: aorta/left atrium ratio, 
relation between the maximum speed of the wave 
and isovolumic relaxation time (E/IRT), shortening 
fraction, pulmonary artery pressure and dP/dT. 

Clinical evaluation, laboratory tests and 
echocardiography were performed before to the 
start of the diet (T0), and after 30 days of starting 
the diet (T30). 

For the numeric variables analyzed, was 
calculated mean and standard deviation, being 
tested for normality by the Kolmogorov-Smirnov 
method. The differences found after treatment were 
analyzed by means of ANOVA repeated measures 
test, with Tukey post-test when found statistical 
difference. It was considered significant p<0.05 
value. 

Results 

Among the 12 dogs included in the 
study, two (15.3%) were excluded from analysis 
of clinical parameters before the T30. One 
started to reject the diet and the other had 
diarrhea, where the diet was discontinued in 
both. Therefore, data analysis was performed at 
T30 with a population of 10 dogs. Of these, the 
T90 time, one had died and two had not 
completed 90 days since the start of the study. 
Thus, the population studied in the T90 was 
seven animals. 

In terms of weight, all animals that 
completed the T90 showed significant weight gain 
(Figure 1). The dogs which showed weight loss 
were the same that had an adverse outcome with 
change in functional class. 

Average weight (kg) during the study* 
 

8,9 

8,8 

- T90: evaluation 90 days after initiation of 
therapeutic diet with the therapeutic ration 
Equilíbrio® 

 The evaluation of response to therapy 
was performed by clinical examination, feed 
palatability, survival during the study time, body 
weight variation and evolution in the classification 
of DVDM. 
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From the dogs that completed the T90, 
just one present worsening in the stage of 
DVDCM, moving from stage C to stage D. 

In echocardiographic aspects, there was 
significant reduction in the E/VIRT index in T90 (p 
<0.01). There was no statistical difference in the 
remaining echocardiographic parameters 
evaluated. The echocardiographic index are shown 
in Table 2. 

 
Table 2: means of echocardiographic parameters 
obtained before (T0), 30 days (T30) and 90 days 
(T90) after initiating the diet with Equilíbrio 
therapeutic ration in 10 dogs with mitral 
degenerative chronic valve disease 

 
 
 
 
 
 
 

*p<0,05 
*p<0,01 
Ao/AE: relation Ao/AE; E/TRIV: relation E/TRIV; DDVE; diastolic diameter 
of the left ventricle; DSVE: systolic diameter of the left ventricle; FENC: 
shortening fraction; 

 
 

There was no difference between 
groups in relation to all laboratory tests 
carried out. 

Discussion 
 

After the start of the diet was observed 
weight gain in most of the animals involved, result 
of energy gain promoted by feed and coupled with 
favorable therapeutic control of heart failure. This 
finding can be considered favorable in patient 
therapy with DVDM, since this is an important 
indicator of prognosis in these patients (FREEMAN 
et al., 2006). The dogs who showed weight loss 
were the same that had worsening in functional 
class. Thus, the loss of muscle mass cannot be 
linked only to the change of diet, but also be related 
to the worsening of valve disease. 

The acceptance of the diet by animals 
was considered quite satisfactory since many 
were not used to the diet with commercial 
feed, or did not accept them during the 
progression of the disease. In both cases there 
was an improvement in acceptance with the 
introduction of new feed. 

With respect to echocardiographic 
parameters, the reduction in the E/IRT index may 
indicate a reduction in preload. The increase of this 
ratio is related to the onset of congestive heart 
failure (SCHOBER et al., 2010), and the 

findings of this study suggest that the 
employed diet helped reduce congestion. 

Regarding laboratory tests unfavorable 
significant changes were not observed, and 
may be considered a positive aspect regarding 
the evolution of valve disease. 

Conclusion 

The introduction of the new diet was 
favorable, since it was accompanied by weight 
gain and clinical improvement of heart failure 
in all the animals that received the diet. Thus it 
can be concluded that the new therapeutic 
formulation can be considered an interesting 
adjunctive on therapy of dogs with mitral 
degenerative chronic valve disease. 
Notes: other four animals were already 
included in the study and not yet completed 
the T30, so their data have not yet been 
presented. The increase of the study 
population will be essential to increase the 
scientific relevance of the initial findings. 
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Parameter T0 T30  

Ao/AE  0,532  

E/TRIV  4,67  

DDVE  3,47  
DSVE  1,81  

  45,8*  
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