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Basing on results of the plural Cox’s analysis of proportional intensities three independent predictors of a lethal outcome of illness are detected. They are: presence of pulmonary edema, sex, functional class of chronic cardiovascular failure. The effective model of a lethality prediction in sick dogs during one year of supervising, taking into account the main independent predictors, is developed. The received model is characterized by high level of self-descriptiveness (83,1 %), sensitivity (85,7 %) and specificity (77,8 %).
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Statement of the problem. Combined mitral-tricuspid insufficiency (KMTI) in dogs occurs against a background of endocarditis of atrioventricular heart valves, leading to the development of syndrome of chronic cardiovascular disease (CCD) and the premature death of the animals [3, 4, 6-8]. The determination of prognostic markers for determining the life expectancy of dogs suffering from KMTI is of considerable practical importance.
Analysis of major studies and publications which discuss the problem. Predictors of dogs mortality that are sick in endocarditis of atrioventricular valve is the presence of ascites and pulmonary edema [6], obesity [7, 8], increased N-terminal fragment of pronatriuretic peptide type B [3, 4], cardiac troponin I [5] decrease in cardiac index, urea concentration and size of the left atrium [6]. It should be noted that many aspects of survival and prognosis of dogs suffering from KMTI remain until now poorly understood.

Purpose – to identify independent predictors of cardiac death, to develop a logistic prediction model of mortality in dogs suffering from KMTI.

Objective: to develop an effective model for predicting mortality of sick dogs, to explore their survival during the one-year observation with the main independent predictors.
Materials and methods. To assess survival the method of Kaplan-Meier was used. Comparison of groups was performed using the criteria Hehana. Predictors of death were determined using the analysis of proportional to the Cox intensity. At first, an analysis of the influence of each parameter on the time from the beginning of observation to the emergence of event (univariate analysis). The hazard ratio – HR was determined. Then multiple model analysis, in which the standard technique for all parameters were involved, which according to the univariate analysis were likely to influence the occurrence of events (p <0,05), was created. Indicators which at multiple analyses significantly influenced the occurrence of the final event, were identified as independent predictors of events. Sensitivity and specificity of forecasting of methods of fatal illness was calculated by standard methods. All calculations were performed on a personal computer using the statistical program STATISTICA 7.0 (StatSoft, USA) [1, 2].
Results. Analysis of survival, identifying predictors of cardiac death, prediction of mortality of dogs was performed on 59 dogs suffering from KMTI, including 35 male dogs and 24 females, average age 11,1 ± 0,4 years. The duration was on average, 281,7 ± 29,8 days (17-1049), corresponding to 0,8 ± 0,1 years. Average FC CCD - 2,4 ± 0,1. During the first year of observation 41 animals (69.5%) died. All cases of cardiac death were divided in the death of progression CCD – 51 (86.4%) and sudden death - 8 (13.6%) sick dogs.
Results of the analysis on the definition of predictors of cardiac death in dogs suffering from KMTI (Table 1). Analysis of Cox proportional to the intensity involved the following parameters: gender, age, weight, presence of cyanosis, jugular venous overflow of blood, pulmonary edema, ascites, FC CCD, body temperature, heart rate, raspiration rate, speed of filling of capillary blood (SFCB), P-wave duration, intervals PQ, QRS, QT, end-diastolic dimension (EDD), end-systolic size (ESS), end-diastolic volume (EDV), end-systolic volume (ESV), the fraction output (FO), the size of the left atrium (LA), hemoglobin, erythrocytes, leukocytes, erythrocyte sedimentation rate, activity of ALT, AST, urea and creatinine concentration. Table 1 included only indicators, hazard ratio (HR) for which were significant (p <0,05).

1. Predictors of cardiac death in dogs suffering from combined mitral-tricuspid insufficiency

	Predictor
	Type of analysis proportional to the Cox intensity

	
	univariate
	multiple

	
	HR
	p
	HR
	p

	pulmonary Edema
	4,71
	<0,001
	4,21
	<0,001

	ascites
	9,56
	<0,001
	2,21
	<0,5

	FC HSSI
	1,93
	<0,001
	2,03
	<0,01

	sex
	2,91
	<0,001
	5,32
	<0,001

	raspiration rate
	1,03
	<0,05
	1,02
	<0,5

	EDD
	3,29
	<0,05
	2992,3
	<0,5

	ESS
	2,10
	<0,05
	1,62
	<1

	EDV
	1,05
	<0,05
	0,69
	<0,5

	ESV
	1,05
	<0,05
	0,95
	<1

	LA
	1,72
	<0,05
	0,79
	<1

	Creatinine
	0,02
	<0,05
	0,02
	<0,1


It was established that the majority of clinical and instrumental parameters (presence of pulmonary edema, ascites, sex, FC HSSI, raspiration rate, EDD, ESS, EDV, ESV, LA, creatinine) were associated with an increased risk of death during univariate analysis. According to the analysis of multiple analysis of proportional to the Cox intensity, independent predictors of fatal diseases were only the presence of pulmonary edema, sex and FC HSSI.

As shown in Table 1, cohort of infected animals with the presence of pulmonary edema are characterized by the worst prognosis.
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	Table 1. Cumulative proportion of survival of dogs suffering from KMTI, depending on the influences of independent clinical predictors


Thus, the test Hehana discovered that animals suffering from KMTI, complicated by pulmonary edema, had significantly (p <0.001) lower survival rates than sick dogs without phenomena congestion and pulmonary edema.

Analysis of the data using the Kaplan-Meier method showed the presence of significant difference in the survival of dogs suffering from KMTI, depending on their gender. Male dogs are characterized by significantly worse survival, as evidenced by the test results Hehana (p <0.001).

Assessment of cumulative of survival curves of dogs suffering from KMTI – by the method of Kaplan-Meier showed the presence of significant difference in the survival of sick according to the gradation FC CCD during the initial examination.
Survival of sick dogs is probably in inverse proportion for graduation FC HSSI. Lower survival rates in sick dogs that during the initial examination had III-IV FC HSSI.

To predict fatal disease in dogs suffering from KMTI, within 1 year of observation the multiple method of logistic regression including all independent predictors affecting survival, in particular, the presence of pulmonary edema, sex and FC HSSI was used.

To build a logistic regression model that described the nature of the CCD in dogs suffering from KMTI two data sets were used: the first united dogs (n = 41) who died within 12 months of observation, and the second – the dogs (n = 18 ) who lived more than a year. Total number of patients included in the analysis – 59. The analysis was obtained following the regression model:
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where: y – output parameter of the model; 2.23 – free coefficient, NL – the presence of pulmonary edema; CT - sex, FC - FC CCD expressed in standart units.

The reliability of the model (1) was analyzed using Fisher’s exact test and multiple correlation coefficient (R). The analysis showed that the multiple correlation was very high (R = 0,84; p <0,001). Standard error of the model was 1.07. Criterion χ2 of the model was equal to 26.3 for the highest level of reliability of the results (p <0,001).

Evaluation the effectiveness of model (1) on 96 animals that are sick in MI complicated by the syndrome of various CCD by different FC (Table 2).

2. The results of prediction of survival of dogs suffering from KMTI
	Groups of infected animals
	Correct answers of the system
	Wrong answers 
of the system
	Total patients

	Dogs that stay alive
	14 (77,8 %)
	4 (22,2 %)
	18

	Died 
	35 (85,4 %)
	6 (14,6 %)
	41

	Total 
	49 (83,1%)
	10 (16,9 %)
	59


In case the meaning of the output parameter y ≥ 0,5 the end of the disease was regarded as unfauvorable and when y <0,5 – as favorable on survival for one year. It should also be noted that the resulting model is characterized by high information content (83.1%), sensitivity (85.4%) and specificity (77.8%). In addition, it is imperative that in 83.1% of cases the model made ​​it possible to provide a true prognosis of CCD. The combination of high sensitivity with less than a high specificity indicated that prediction slightly deviated toward overdiagnosis of cases with poor prognosis. Thus, the data show that a certain percentage of affected animals is not considered as potential cases of possible favorable end of the disease.
Conclusions:

1. According to the analysis of multiple method of proportional to the Cox intensity, independent predictors of fatal diseases were only three parameters, namely: the presence of pulmonary edema, sex, functional class of chronic cardiovascular disease.

2. An effective model of forecasting mortality of sick dogs over one year of observation with the main independent predictors was developed. The model is characterized by high information content (83.1%), sensitivity (85.4%) and specificity (77.8%).

3. Perspective area of ​​research is to study the effect of different treatment regimens on survival and prognosis of dogs suffering from cardiovascular disease.
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