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Congestive heart failure is associated with activation of the sympathetic
nervous system. Circulating levels and urinary excretion of norepinephrine are
increased, whereas myocardial stores of norepinephrine are depleted [3,4]. Evi-
dence exists that ventricles from patients with heart failure and in particular
dilated cardiomyopathy (DCM) show reductions to B-adrenoceptor density
and contractile responses [2]. Subsensitivity to B-adrenergic simulation in pati-
ents with heart failure may be related to long-term catecholamine exposure
[2,3].

Clinical trials have revealed the apparent positive effect of B-adrenergic
blocking drugs in the treatment of congestive heart failure [1,6].

The purpose of our study was to evaluate the effect of long-term atenolol
therapy on left ventricular systolic and diastolic functions in patients with di-
lated cardiomyopathy as assessed by echocardiographic method.

Material and Methods

The study was performed in 38 patients with DCM, 21 men and 17
women. The mean age of patients was 41 years ranging from 23 to 54. Patients
with the clinical diagnosis of idiopathic DCM only were .included into the
study. Criteria for inclusion included the ejection fractions (EF) < 0,45 and the
absence of clear etiology. Patients in whom the clear cause for cardiomyopathy
was identified or suspected (for example, coronary artery disease) were ex-
cluded.

It was a single-blind placebo-controlled study. 18 patients were assigned to
placebo period of three months. 16 of them reached the month target, 2 were
prematurely crossed to active therapy because of clinical deterioration, 20 pa-
tients enrolled received cardioselective B-blocker atenolol.
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Atenolol at the initial dose 12,5 mg/day was used in the most severely sick
patients. The dose was gradually increased until either the heart rate fell below
70 beats/min or the maximum dose of 150 mg daily was achieved. The par-
ticular combination of conventional medications including digoxin, diuretics,
vasodilators and anticoagulants was maintained and not changed during the
treatment protocol. :

Comprehensive two-dimensional and Doppler echocardiography examina-
tions were performed in all patients. Left ventricular end-diastolic and end-
systolic dimensions were measured below the tips of mitral leaflets. Fractional
shortening [FS] of the left ventricle was calculated as LVD4-LVD,/LVD4x 100,
where LVD, and LVD, are left ventricular end-diastolic and end-systolic di-
mensions, respectively. Mean rate of circumferitial shortening [V,], was cal-
culated as [LV4-LV,]/[LV;xLVET], where LVET is left ventricular ejection
time. Ejection fraction [EF] was calculated by Teicholz L. method [7]. Trans-
mitral Doppler flow velocity profiles were digitized using the Image-Vue
Worcstation. A minimum of 3 spectral envelopes were analysed and averaged
for each measurement. The peak early inflow velocity (M,), peak atrial velocity
(M,) were measured.

Data were analysed by using Student's criteria by variance lines method.

Results and Discussion

Beta blockade was administered to 20 patients for periods of 6 months. In
terms of NYHA functional classification criteria, 11 patients improved, 3 re-
mained unchanged. We have revealed a greater improvement of left ventricular
gjection fraction after 6 months of therapy in patients with higher peak systolic
pressure and heart rate. The ejection fraction (EF) and fractional shortening
(AS) were increased in all functional groups after atenolol therapy (Table). In
patients of III-IV NYHA functional class we have observed diastolic dysfunc-
tion with a restrictive type filling pattern [S], which probably reflects higher
early diastolic left atrial — left ventricular gradient. After atenolol therapy no
significant changes of diastolic function were found in patients with restrictive
type of diastolic filling.

Thus diastolic dysfunction features, depending on the stage of disease, sug-
gest that mitral inflow Doppler echocardiographic patterns add important in-
formation to the hemodynamic characterization of patients with DCM. In pa-
tients with increased late diastolic dysfunction B-blockade therapy was most
effective, which means that in early stages of cardiac failure administration of
B-blockers is indicated. Therapy with atenolol in our studies led to the decrease
of late diastolic peak velocity. This change was favourable for intracardiac
hemodynamics. It is possible that this mechanism may be also involved in the
following improvement of myocardial contractility after long-term treatment
with B-blockers.

87



88

Hemodynamic Indices Improvement in Ventricular Function After Treatment with Atenolol (X+SE)

Table

Baseline Control I NYHA II NYHA [II-IV NYHA
Characteristic Functional Class Functional Class Functional Class
Before After A% Before After A% Before After A%
Treatment | Treatment Treatment | Treatment Treatment | Treatment
Peak systolic pressure 13,4 +5,6(128,9 + 5,5/ 118,945,47| -7,6 |118,1 + 3,6/101,2 + 3,2 -15,3 | 91,8+ 1,3(89,6 £2,1"| -2.4
(mm Hg)
End-diastolic pressure 71,1+34|834+39|83,4+39(-7,8|79,7+4,5|68,7+2,9"| -15,4 (63,4 £ 1,04 70,5+2,6| 10
(mg Hg)

Heart rate (beats/min) 69,9 43,1 | 94 +4,1 [76,1+3,7°| -191 |106,1 + 5,9| 84,3 £ 5,2™ | -20.5 | 93,0 £3,5(90,1 £2,1°| -3,3
End-systolic dimension (cm) | 3,040,9 | 4,4+0,2 |4,1+0,2™| -16 | 53+0,3 | 44+£02™ | -17 | 6,0+03 | 56%1,1 | -6,6
End-diastolic dimension (cm)| 4,6 40,2 | 6,1£0,2 |57£0,2"| -6 | 64+0,2| 60+01 | -63 | 69+09 | 6,6+1,3 | -4.3

Ejection fraction (%) 71,3 3,5 | 40,8 £2,0 | 55,1£1,7°| 35 |35,1+2,4(49,6+ 1,8 41 |[23,1£22(28,4+1,8"| 18,7

Fractional shortening (%) | 38,2 5,6 | 20,6 + 1,1 | 29,141,1™| 42 |17,5+1,1|263+ 1,2 47 |13,0+1,8] 17,382,1" | 24
Mean rate of ircumferential | 1,0 0,04 | 0,5 + 0,03 | 0,840,03"*( 60 | 0,5+0,1 |0,7+0,03™| 40 |0,4+0,02/0,5+0,003™| 20
shortening (S™)
Early diastolic max. velocity | 81,7 +13,7(56,4 + 15,8/59,0 + 15,1| 4,9 [57,1 % 15,1{75,8 £ 11,97 24,7 |75,8 +11,9/69,3 +0,1°| -7,6
(em/s)
Late diastolic max. velocity | 68,2 8,7 | 82,0+14,5 | 67,9+15,0%| -17,2|71,3 £ 10,3|54,4 + 16,1™| 23,4 |67,6 + 16,366,4 £9.67| -1,8
(em/s)
Filling velocity ratio (M;/M,)| 1,210,8 [0,71+0,024| 0,98 +0,3| 27,6 (0,82 £ 0,18 1,28 +0,34 | 35 |1,17 £0,35/1,04 +0,33| -6,1
Diastolic filling deceleration | 175+37 | 229+ 73 | 184 +37 |-17,7| 213+51 | 185+50 | -13,2 | 185+44 | 18731 | -1,1
time (AT)

*.p<0,05;** -p < 0,01; *** . p < 0,001




Results of the study show that the use of beta-blockade combined with
standard therapy with diuretics and digitalis in patients with DCM may sig-
nificantly improve myocardial function. Improvement of systolic function in
patients with DCM may be predicted by baseline peak systolic pressure and
heart rate. It should be also noted that patients with increased late diastolic
filling were those, who had the most expressed diastolic improvement after
atenolol therapy. Although patients with low ejection fraction and peak systolic
pressure at baseline did not respond as well hemodinamically, they may still
have had some improvement due to beta-blockade therapy.
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2RLUSUSPAYG YULLPAURNMUL RUSNY {PLUT VA LELD
Elonuiftpn9-fUDRLY SNFSUVRATLELPR 4R VUURPUL Y

B-ALAYUSNALUSPY GLUULUSEL AORFUT Y MUSUUVLELORT
L. V. bvwqupui, £.U.UhuwljjwG

NunuiGwuhpyt] t nhjunnwghnG Juwpghnihnupwphwiny hhjuwinGtph upwh
JupnmgyuwopwjhG b $niGlhghnbw) mbnuywnpdtph nhGwdhyw6 B-pinjuwwnnp’ wpkln-
ininy pnudiwl pGpwgpnud:

8nyg L wpjwd, np wpklnnny yhguiujw pnidiwb pGpugpn wpjwb ypowlu-
nnipjwl wlpwjwpwpnpjul I b I mlGyghnGw) nuubpm] hhjwlnGiph YihGh-
Julwl gh6wlp b upmwdwth joynnujub mbGwynpjniGn qquihnpbl oo t,
wwlhwuni [ dwju thnpnph ghjwwmwghwih wuwhwlp: Upjwl powlwnnipjub
fupnGhjwlwi wipwjwpwpnipjudp mwpwwnn hhjwinlbph pniddw6 uyqpGwljwb
2nowlnd wpklninih wqntgnipyniGp ghwuwmnihly $nillyghwih ypw wpmwhw junynud
E wpjwl hnuph wpwgmpjul himhnjunipjul puguwliwinipjudp U Gwhiwupnbph
whyh qquih Guqiwdp, npniGp hwiwwwunwufuwlnd GG YhGhywliwb Jhdwlh
wumhGuiwlwi pugugiwb pupdpGpwughl:

JTAHAMMKA DXOKAPITUOTPAOHAYECKHX ITOKA3ATEIEHN ¥ BOJBHBIX
JTWIATALIMOHHOM KAPTMOMMOIIATHEA B YCJIOBUAX JJIUTEJILHOI'O
JIEYEHUSA B-BJIOKATOPAMM

JI.LH.Ha3zapsia, A.C.Cucaksas

W3ydeHo felicTBHE UIMTENBHOM Tepamy aTeHOJOJNOM Ha CTPYKTYPHBIE
yHKIMOHAIBHEIE TIOKA3aTelM MUOKapaa JeBoro Xenypnouka (JDK) y GomsHBX
JWIaTallMOHHON KapIUOMMOITaTUEHX ¢ IIOMOILBIO MeTona axoKapauorpaduu. [lo-
cie 6-MecsaHOM Teparu ateHononoM y 6omeHEX HK @K I u II ormeyanocsk
yCWIEHUE KIMHUYECKOro CTaryca, yMeHblleHue crerneHu mwiatauyu JOK. Tlo-
BHIIIEHWE ITOKa3aTeledl COKpaTMMOCTM MMOKapha OhUIo oTMeyeHO y GOJBHBIX
Bcex OK, Ho Goee BEIpaXeHHBIM TIOCIIE Teparuy aTeHosonoM y 6ompHbex @K 1
u II. [letictBue aTeHoNONa Ha TPaHCMMTPAIBHBIA IHACTOIMYECKHM IIOTOK Y
BONMBHBIX Ha HaYaJbHOM CTamuy XpOHMYECKON HENOCTaTOYHOCTH KpoBooOpalie-
HUSI TIPOSIBISUIOCH OTCYTCTBMEM M3MEHEHMS CKOPDOCTM ITOTOKA B IEpHMOJ ORICT-
POTO HAIIOJTHEHMS ¥ 3HAYMTE/IbHEIM CHIDKEHUEM TIPEICEpIHOro IMKa, YTO COOT-
BETCTBOBAJIO CTEIIEHM YIIYJIIEHUs KIMHUYECKOTO CTaTyca OOBHEIX.
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