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Introduction

The discussion of the role of bronchial obstruction in the pathogenesis of left ventricle (LV) diastolic dysfunction has arisen nowadays. There are some difficulties in differentiation of LV diastolic dysfunction and bronchial obstruction syndrome, as hypertension in the pulmonary capillaries may increase LV stiffness and result in the dysfunction of the LV relaxation [1]. Therefore, increase of bronchial obstruction degree causes more significant changes in LV diastolic function.

Recently two important studies have emphasized the prognostic significance of echocardiographic parameters of LV diastolic function, particularly E/A ratio. The first study, PIUMA, showed that impairment of LV relaxation (E/A ratio less than normal reference values adjusted for age and heart rate) significantly increased the risk of cardiovascular cases in population consisted of 1839 patients with arterial hypertension (AH) during 11 years of observation (p<0,01). This prognosis was independent of LV mass as well as blood pressure. In another study – The Strong Heart Study – the observation lasted for 3 years on 3008 American Indians and showed, that transmitral E/A ratio < 0,60 was associated with two-fold increased mortality. However, increased E/A ratio > 1,5 (pseudonormal / restrictive types of LV fulfilling) was also associated with three-fold increased cardiovascular mortality, regardless of other factors, including LV hypertrophy [2].

Therefore, it is important to find the drugs able to reduce the signs of LV diastolic Therefore, it is important to find the drugs able to reduce the signs of LV diastolic dysfunction and improve prognosis for life. Such characteristics are being investigated in ACE inhibitors, angiotensin receptor blockers and aldosterone antagonists [3]. Thus, the European Society of Cardiology Congress in Munich published the results of Aldo-DHF research, which showed beneficial effect of spironolactone in patients with AH and diastolic heart failure [4].So we decided to assess the ability of spironolactone to affect the parameters of LV diastolic function in patients with AH and concomitant COPD.

The objective: to study the effictiveness of spironolactone in diastolic function

improvement of left ventricle in patients with arterial hypertension (AH)  in combination with chronic  obstructive  pulmonary  disease (COPD).

Material and methods

A total of 80 patients with AH and COPD of II-III degree of bronchial obstruction

(GOLD 2-3) were examined. All patients were randomized in 2 grops. 1 group consisted of

41 patients with a combination of AH and GOLD 2-3 (26 men and 15 women, mean age 64,42 ± 2,73 g), which were treated with standard therapy of COPD and AH with use of β2-

agonists, corticosteroids, anticholinergics, ACE inhibitors and diuretics. 2 group consisted of

39 people (24 men and 15 women, mean age 57,35 ± 1,64 g) with AH and GOLD 2-3, which

in addition to standard therapy were treated with spironolactone in a dose of 50 mg per day

for 3 months. General clinical and biochemical studies, spirometry and echocardiography

were provided for all patients.

Results

Analysis of the types of diastolic dysfunction of LV of patients with AH and GOLD 2

showed, that 38 (92 %) patients had hypertrophic type of diastolic dysfunction, 2 (4,8 %) –

pseudonormal type and 1 (2,4 %) patient – restrictive type. In patients with AH and GOLD 3

hypertrophic type of LV diastolic dysfunction was determined in 29 (74 %) patients,

pseudonormal type – in 8 (20,5 %) and restrictive one – in 2 (5,1 %).

To find out is there a link between bronchial obstruction and diastolic dysfunction of

LV we performed Spirmen’s correlation between data of spirometry and diastolic function of

LV. Thus, we observed a direct correlation between the peak of early diastolic filling (E) and

vital capacity (VC)(r = 0,60,p <0,05), forced vital capacity (FVC)(r = 0,53,p <0,05), forced

expiratory volume in 1 second (FEV1)(r = 0,43,p <0,05), forced expiratory flow at 25 % (FEF

25)(r = 0,30,p <0,05) and peak expiratory flow (PEF) (r = 0,61,p <0,05); between the peak of

late diastolic filling (A)and FVC(r = -0,51,p <0,05), FEV1(r = -0,53,p <0,05), FEF 25 (r = -

0,48,p <0,05),FEF 50(r = -0,53,p <0,05) and FEF 75(r = -0,52,p <0,05); between E / Aratio

and VC(r = 0,70,p <0,05), FVC(r = 0,81,p <0,05), FEV1(r = 0,74,p <0,05) FEF25(r = 0,60,p

<0,05), FEF50(r = 0,46,p <0,05), FEF75(r = 0,40,p <0,05) and PEF(r = 0,65,p <0,05) (Table

1).

Table 1 – Correlation between lung function characteristics and some parameters of left

ventricular diastolic function in patients with arterial hypertension in combination with COPD
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Note: * – р<0,05.

Obtained results showed, that the presence of concomitant COPD in patients with AH

contributes to the development of diastolic dysfunction of LV.

After basic treatment hypertrophic type of diastolic dysfunction of LV was detected in

19 (90,4 %) patients and pseudonormal one – in 2 (9,5 %) patients. Thus, the use of only basic

treatment in patients with AH and GOLD 2 did not lead to the significant improvement of LV

diastolic function. After additional use of spironolactone hypertrophic type of LV diastolic

dysfunction was established in 10 (50 %) patients, pseudonormal one – in 3 (15 %) patients,

restrictive one – in 1 (5 %) and 6 (30 %) patients revealed normal type of LV diastolic

function.

After standard basic treatment impaired relaxation of LV was found in 9 (45 %)

patients with AH and GOLD 3, and more than half of the patients revealed pseudonormal and

restrictive types – in 7 (35 %) and 4 (20 % ) patients, respectively. Additional use of

spironolactone in patients with AH and GOLD 3 resulted in increased frequency of impaired

relaxation type (10 (52,6 %)) and the appearance of normal LV diastolic function (2 (10,5 %))

along with reduced frequency of adverse – pseudonormal and restrictive – types (6 (31,5 %)

and 1 (5,2 %) patients, respectively).

The results indicate that additional use of spironolactone in patients with AH and

COPD not only inhibits the progression of diastolic dysfunction of LV, but also contributes to

the improvement of LV diastolic function and transition to its more favourable types.

Improvement of LV diastolic function by additional prescription of aldosterone antagonist as

antifibrotic product is pathogenetically justified as LV relaxation process depends on the

activity of fibrotic processes in the LV.

Conclusions. Thus, different results of LV diastolic function dynamics in patients with AH and COPD having received basic therapy with or without spironolactone, suggests that spironolactone has a cardioprotective effect in patients with AH and COPD. The results demonstrate the effectiveness of spironolactone in improving diastolic dysfunction of LN in patients with AH and COPD.
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