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Summary
The purpose of this paper is to detect predicting factors of uneventful survival in patients with dilated cardiomyopathy of non-ischemic etiology (CMDNI) after the administration of conversion enzyme inhibitors (IEC)/ angiotensin receptors blockers (BRA) and beta-blockers.

Methods and results. The study comprised 65 consecutive patients, diagnosed with CMDNI (non-ischemic dilated cardiomyopathy), committed in our clinic during 2006-2009. CMDNI was defined as the telediastolic diameter of the left ventricle (DTDVS) >55 mm and FE <40% determined echocardiographically, with permeable coronaries in angiography. The patients were treated with optimal therapy, including IEC/BRA and beta-blockers and were followed for a period of 32±4 months. The average FE was of 26±10.1%, and DTDVS 62.9±7,1 mm. The primary endpoint was the hospital readmission for the worsening of heart failure condition or death of cardiac origin. The Cox regression equation was used to analyze the association of these events with age, sex, FE, DTDVS, NYHA functional class, QRS complex duration, dimensions of the left atrium and the presence of atrial fibrillation. During follow-up, 23 patients reached the primary endpoint. In a multivariate analysis, FE (p=0.0166) and the severity of mitral regurgitation (p= 0.0004) turned out to be strong predicting factors.

Conclusion. In patients with CMDNI, the severity of mitral regurgitation is a strong prognostic factor of morbidity and mortality.
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Introduction
Dilated non-ischemic cardiomyopathy (CMDNI) is a chronic myocardial condition characterized by the dilatation and alteration of the systolic function of the left ventricle or of both ventricles. The amplitude of the myocardial dysfunction is not determined by the abnormal pregnancy conditions, such as systemic arterial hypertension or valvulopathies, ischemic heart disease or uncontrolled arrhythmias. Patients with CMDNI represent the largest group of myopathic disorders responsible for systolic heart failure. In most randomized multicentered trials of heart failure, about one third of the patients enrolled had CMDNI.
The natural history of CMD is heterogenous and most patients are not in a critical condition. The CMD prognosis has improved significantly in recent decades, as a result of optimizing treatment with angiotensin conversion enzyme inhibitors (IEC), blockers of angiotensin receptors (BRA) and beta-blockers (BB). These groups of drugs represent the cornerstone of the therapy in patients with heart failure, regardless its etiology and severity. They have proved in large studies that they produce reverse remodelling of the left ventricle, improve dyspnea and exercise tolerance, reduce the rate of rehospitalisation for the worsening of heart failure and reduce the cardiovascular mortality. The treatment with IEC and/or BB improves the systolic function of the left ventricle in 50% of the cases and only in 16% of these cases this is normalized. For the remaining 33% of cases, the disease progresses independently of the initial response to treatment.
There are, therefore, numerous cases difficult to treat despite therapy with IEC/ BRA and BB, and for these, biventricular pacing or surgery treatment (transplant) are necessary. The risk prediction in patients with CMDNI is crucial to select the best therapeutic strategies.
The purpose of this study was to assess the various factors that might predict an unfavourable evolution of patients with CMDNI which are already treated with IEC/BRA and/or BB.

Method
Selection of patients
It is a prospective study which included 65 consecutive patients with CMDNI committed in our clinic during 2006-2009. CMDNI was diagnosed using echocardiography and angiographic criteria, in accordance with the WHO/ISFC recommendations. The inclusion criteria were: the ejection fraction of the left ventricle (FEVS) <40%, the telediastolic diameter of the left ventricle (DTDVS) >55mm, the absence of significant coronary lesions at angiography (no stenosis >50% on the epicardial coronary arteries). Patients with pulmonary, renal, hepatic and hematologic severe diseases, as well as those already known with heart failure, were excluded.
Patients follow-up
All patients benefited at the time of enrolment of clinical examination, ECG, biological samples, including NT-proBNP and echocardiography. The follow-up began at the moment of the CMDNI diagnosis. In all cases the treatment with IEC/BRA and/or BB in progressively growing doses, depending on tolerance, aiming towards optimal doses, was introduced. 58 patients received treatment only with IEC/BRA and the remaining 7 received only BB. 42 patients received both IEC/BRA, and BB.
The endpoint was the progression of the heart failure defined as hospital readmission or death caused by the worsening of heart failure condition.

Echocardiographic evaluation 
The transthoracic echocardiography was performed by using a Philips iU 22 ultrasound; measurements in standard parasternal and apical sections were practiced. DTDVS and DTSVS in parasternal section long axis were measured; the telesystolic and telediastolic ventricular volume as well as FEVS were calculated with the biplane Simpson’s method. Also, the antero-posterior diameter of the left atrium (AS) in parasternal section long axis and the AS area in apical section were determined. 
The severity of the mitral regurgitation was appreciated using the assessment of the Doppler colour flow and was classified ]n mild (1), moderate (2), moderate-severe (3) and severe (3) depending on the extension of the regurgitant jet in the left atrium.
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This method is no longer strongly recommended lately, which is why it was completed with the assessment of other parameters to quantify the RM severity: shrink vein (VC) and PISA method.

VC was measured in perpendicular sections on the coaptation line of the valves from the parasternal section, long axis. The limits of <3mm for mild RM and of ≥7 mm to define severe RM were considered.
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PISA method is very useful for the quantitative assessment of RM and is recommended by the current guidelines in all cases where it is feasible. It is validated in clinical studies to calculate the effective area of the regurgitation orifice (AOR) and of the regurgitation volume (VR). The severe functional mitral regurgitation was defined as the area of the effective regurgitation orifice (AORE) ≥0.2 cm². To establish the severity of the mitral regurgitation cut-off values of AOR of 0.2 cm² and VR ≥30ml were used, because the quantification of the functional mitral regurgitation has threshold values lower than those of organic mitral regurgitation, as recommended by the current guidelines.
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Another parameter to assess the RM severity was tenting aria (TA). This reflects the geometrical change of the mitral apparatus. It is a parameter easy to obtain through 2D ultrasound examination and it has proved to accurately estimate the RM severity. This is measured in parasternal long axis section, in mesosystole, as the area between the plan of the mitral ring and the point of coaptation of the mitral foils. The normal value is 4.4 ±0.8 cm².
[image: image4.jpg]



Statistical analysis
The continuous variables were expressed as average ± standard deviation. Analyses of univariate and multivariate logistic regression to identify the significant negative events predictors (death or hospital readmission due to worsening heart failure condition) were used. The variables introduced into the model were: age, sex, type of treatment, echocardiographic parameters, presence of atrial fibrillation, NYHA functional class, QRS duration. A value of p<0.05 was considered with statistic significance. All parameters that proved to be independent predictors for negative events in the univariate analysis were included in the Cox multivariate analysis. The Kaplan-Meier method was used to calculate the survival curves.
Results
The study group included 65 patients with CMDNI (54 men and 11 women), having an average age of 56 years. Most part of the patients at the time inclusion in the study was in functional class NYHA I (23%) and II (18%). The systolic function of the left ventricle was moderately/severely altered (FE 26±10.1% average). One should note that, in only 64% of the cases it was possible to introduce medication with IEC or BRA plus BB. Table 1 shows the characteristics of the patients included in the study.
Table 1. Characteristics of patients with CMDNI
	n 
	65 

	Age (years) 
	56 +/- 10.4 

	Sex (M/F) 
	54/11 

	NYHA     I  class
	23 

	                II 
	18 

	                III 
	15 

	                IV 
	9 

	DTDVS (mm) 
	62.4 +/- 6.2 

	FE VS (%) 
	26+/-10.1 

	TAS (mmHg) 
	132+/-18 

	Atrial fibrillation 
	21 (33.6%) 

	Medication:       IEC or ARB 
	58 (89.2%) 

	                        just BB 
	7   (10.8%) 

	                        IEC or ARB and BB 
	42 (64%) 


After 36 months of follow-up, 23 events (35.3%): 3 deaths and 20 hospital readmissions for worsening of heart failure condition were registered. 

In the univariate analysis, DTDVS, the duration of the QRS complex and the severity of the mitral regurgitation were predictors of cardiac events with a p<0.05 (table 2). 

Table 2. Predictors of negative events (univariate analysis)
	
	Value p 

	Age (years) 
	0.12 

	Sex (M or F) 
	0.42 

	DTD vs 
	0.0006 

	FE (%) 
	0.03 

	Severity of the mitral regurgitation 
	0.0005 

	Rhythm (RS or FiA) 
	0.88 

	QRS duration (ms) 
	0.001 

	IMC (kg/mp) 
	0.48 

	AS diameter (mm) 
	0.30

	NYHA class 
	0.66 

	BB treatment
	0.82 

	IEC/ARB treatment
	0.36 


Also, we shared the patients in two groups, depending on the severity of the mitral regurgitation: 42 patients (64.6%) had no RM or had mild RM, and the remaining 23 patients (35.3%) had moderate or severe RM. In table 3, we see that patients with moderate/severe RM are older and frequently have atrial fibrillation, but no correlation could be established with FEVS. Patients without RM or with mild RM are more frequent ion the NYHA I or II functional class. 
Table 3. Comparison of the clinical variables of patients with mild, moderate or severe IM
	
	IM : absent/gr 1
	IM: gr 2, 3, 4
	P
	

	n 
	42
	23
	
	

	Age (years) 
	54.9 +/-11
	61.3 +/-10.9
	0,0001
	

	Sex (M/F) 
	36/6
	18/5
	0,9054
	

	FE (%) 
	27.9 +/- 10.3
	25.3 +/- 8.5
	0,4447
	

	DTD VS (mm) 
	62.2 +/- 7.0
	64.4 +/- 7.2
	0,0311
	

	AS diameter(mm) 
	44.6 +/- 9.8
	47.4 +/- 9.0
	0,9542
	

	IEC/ARB 
	36 (85.7%)
	21 (91.3%)
	0,0787
	

	BB 
	25 (59.5%)
	13 (56.5%)
	0,0657
	

	Atrial fibrillation 
	11 (26.2%)
	10 (43.4%)
	0,2595
	

	QRS duration (ms) 
	113 +/- 18
	120 +/- 20
	0,5672
	

	NYHA    I  class
	18
	6
	
	

	               II 
	10
	6
	
	

	               III 
	7
	6
	
	

	               IV 
	7
	5
	
	


The multifactorial analysis which included age, sex, FE, DTDVS, AS diameter, treatment cu IEC/BB, QRS duration, FiA presence and NYHA class indicates that the only prediction factors of the negative events with statistical value are age, RM severity and DTDVS.

The event-free survival (death, hospital readmission for worsening of heart failure) assessed by the Kaplan-Meier analysis was significantly lower in the group with severe RM than in the one with easy RM (figure no. 1).
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Figure no. 1. Kaplan-Meier event-free survival curves 

Patients were evaluated ecographically at the beginning of the study and at the end of the follow-up period. In 32 cases (49.2%), DTDVS diminished under treatment with IEC/BRA and/or BB, which means reverse VS remodelling after the above mentioned therapy. We have discovered that this result was obtained in patients that could achieve the optimal doses. We also assessed the severity of the mitral regurgitation before and after treatment. In most cases, the level of severity did not change, in 6 cases it got worse, and in 8 cases it improved.
Discussions
The functional RM is a phenomenon which appears in the context of VS remodelling and of deformation of the mitral valve apparatus, as a consequence of the VS severe systolic dysfunction and of the contraction asyncronism. Severe RMF is associated with an unfavourable clinical evolution and with the decrease in survival, regardless the etiology of the subjacent, ischemic or non-ischemic cardiopathy. Studies have shown that regurgitation at the level of a normally anatomic valve is due to a complex of mechanisms that contribute independently: the local and global VS remodelling, dysfunction and displacement of the papillary muscles, the mitral ring dilatation and the intraventricular desynchronism. The main mechanism of RMF remains unclear in patients with CMDNI. There is growing evidence that the local factors which produce the deformation of the mitral valve have a major role in determining the RM severity in CMDNI, resembling that of the ischemic cardiopathy.
The management of patients with cardiomyopathy and severe RMF remains controversial because the optimization of medical therapy or the intervention moment for mitral valve surgery depend on several factors such as functional status, severity of regurgitation, ventricular remodelling progression. 

The RM severity secondary to the VS dilatation and to the VS systolic dysfunction is often improved as a result of optimizing the heart failure medical therapy. The mechanism that is supposed to be responsible for this improvement is the ventricular reverse remodelling with an alignment of the papillary muscles and of the mitral ring closer to normal. Any reduction of the VS-AS systolic gradient seems to play just a minor role. The biventricular pacing for heart failure is associated with severity decrease of RMF. The role of the ventricular re-synchronicity opposite reverse remodelling, in obtaining this benefit, is still unclear.
Conclusions
In this study, IM has proved 
an independent prognostic factor of rehospitalisation for IC worsening and death by the same cause in CMDNI.

Patients with CMDNI that have severe IM should benefit from aggressive therapies such as the biventricular pacing or surgical corrective intervention of IM in the early stages of the disease.
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