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ABSTRACT. The aim of the present study was to evaluate and compare a long-term prognosis and clinical
courses of viral and idiopathic (two of the most widespread and heavy) forms of dilated cardiomyopathy (DCM). In
total 144 patients (mean age 43.8±12 years, range 15-68 years, m122/f22) with DCM were enrolled in the study
since 1991. Besides standard examinations, serologic tests for antibodies to cardiotropic viruses (ELISA method)
were performed. The patients were divided into 2 groups (Gr.) according to the results of serologic tests and
patient’s clinical and history data. In case of lethal outcomes we used existing medical reports and/or interviewed
family members to define the cause of death. The Odds and Hazard Ratio, Kaplan-Meyer methods were used for
statistical analyses of the data achieved. In 77 (53.5%) out of 144 patients with DCM, together with acute respira-
tory infections in anamnesis we observed positive serologic reaction to cardiotropic viruses (Gr.1). 67 (46.5%)
patients with idiopathic DCM entered Gr.2. During the 5-year observation period 69 (47.9%) patients died while 75
(52.1%) patients survived. Life-expectancy was 4.1±2.0 and 4.9±2.8 years for Gr.1 and Gr.2, respectively. 3-year
mortality rate was 33.8% and 26.5%, 5-year mortality rate - 53.2% and 41.8%, respectively. The most common
causes of DCM mortality were progressive heart failure and sudden death (in gr.1 – 43.9% vs 31.7% and in gr.2
– 35.7% vs 46.4%, respectively.)

We conclude that more than half of DCM cases are of viral aetiology. Viral DCM is characterized by higher
severity of clinical manifestation, more rapid development of progressive heart failure and higher mortality rates
than idiopathic DCM. © 2008 Bull. Georg. Natl. Acad. Sci.

Key words: Dilated Cardiomyopathy, cardiotropic viruses, heart failure, sudden death, arrhythmias, prognosis,
survival.

Introduction and Objectives
Dilated Cardiomyopathy (DCM) is the most wide-

spread form of cardiomyopathy, it comprises 60-87% of
all cases and is one of the severest, most clinically het-
erogeneous and difficult to diagnose pathologies among
Cardiovascular diseases (CVD). DCM is characterized
by the progression of treatment-resistant heart failure;
arrhythmias and blockades of various grades; develop-
ment of thromboembolisms and high mortality rates. Clas-
sification and explanation of the condition have changed
several times (Table 1). Today, the following classifica-

tion, reported by the WHO/ISFC Task Force in 1995, is
used: 1. Dilated Cardiomyopathy, 2. Hypertrophic Cardi-
omyopathy 3. Restr ictive Cardiomyopathy. 4.
Arrhythmogenic right ventricular Cardiomyopathy. 5.
Specific Cardiomyopathies. 6. Unclassified Cardiomyo-
pathies [1].

Morbidity with DCM is observed to be 7-8 new
cases in 100000 men in a year [2]. 36 cases of DCM are
observed in 100000 people in the USA [3]. More than
10000 men die from cardiomyopathies in the USA, and
most cases are DCM [4]. DCM is observed in 36% of
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patients with heart failure [5].  DCM is one of the main
reasons of chronic heart failure among men under 40
years old [6].

Nowadays great attention is paid to the study of
various etiopathogenic factors of DCM of undetected
etiology, so-called idiopathic DCM. One of the most
important of them is the role of cardiotropic viral infec-
tions, and today the correlation between the Viral Myo-
carditis and DCM - i.e. transformation of viral Myocardi-
tis to DCM - is widely recognized [7-11].

Thus, the main objective of our study was the evalu-
ation of long-term prognosis and specific features of
clinical manifestation of these two, the most widespread
forms of DCM, characterized by the severest course.

Material and Methods
 In total 144 patients (mean age 43.8±12.0, range 15-

68yrs, male 122/female 22) who were treated with the
diagnosis of DCM in the department of Cardiomyopa-
thy and ischemic heart disease of the National Center of
Therapy since 1991, were enrolled in the study. At the
moment of their inclusion in the study groups DCM
was strictly differentiated from such pathologies as myo-
carditis of different genesis, specific and systemic dis-
eases of heart muscles, heart valvular pathologies, arte-
rial hypertension at present or in the anamnesis, coro-
nary heart disease, myocardial infarction, allegro/toxic
heart damage; special attention was paid to ischemic,
alcoholic and other secondary DCM differentiation.

Beside the standard clinical and biochemical exami-
nations (necessary to obtain thorough anamnesis) Dop-
pler Echocardiography, Chest X-ray, 24-h Holter moni-
toring and Treadmill test were performed to verify DCM
diagnosis and assess current clinical symptoms of the
disease. High sensitivity immunoenzyme serologic tests

(ELISA method) were used to reveal the antibodies to
cardiotropic and hepatotropic viruses. In a part of the
patients immunologic and immunogenetic (HLA mark-
ers) tests were performed. Determination of IgM and
IgG to cardiotropic viruses was performed in double
serum using “Virotech” (Austria) reagents. Results were
assessed with VE (Virotech Units) as follows: VE<9.0 –
negative; 9.0<VE<11.9 – borderline; VE>11-positive.

In 18 patients coronary angiography was carried out
to exclude artery stenosis. Due to the presence of treat-
ment-resistant arrhythmias and conduction disorders,
radio-frequency ablation of atrioventricular nod and pace-
maker implantation were performed in 5 patients at the
department of Surgical Treatment of Rhythm Disorders.
In a few cases the diagnosis was confirmed by autopsy.

Angiotensin converting enzyme inhibitors and An-
giotensin-II receptor blockers, loop diuretics, beta-
blockers, peripherial vasodilators, Spironolacton, cardiac
glycosides were included in the basic treatment; vitamin
B2 and Selenium deficiency were treated, antiviral and
immune-correction therapy was initiated when positive
serologic reaction to cardiotropic viruses was revealed.
If necessary, antiarrhythmic drugs, agents with positive
inotropic effect and other drugs were administrated, but
the use of 1A/1B class antiarrhythmic drugs was re-
stricted.

Based on the results of serologic tests, anamnesis
and clinical data the patients were separated into the
following groups (gr):

Gr.1 - Patients with DCM of viral etiology.
Gr.2 - Patients with DCM of idiopathic etiology.
While differentiating various etiologic forms of

DCM, we took into consideration positive serologic re-
actions to cardiotropic viruses and acute respiratory in-
fections in anamnesis, presence of pneumonia and viral
hepatitis and pericardium leaflet scarring/separation and
valve thickening detected by echocardiography. When
possible, repeated serologic tests were performed to re-
veal viral infections associated with DCM.

Statistically, the data achieved were processed us-
ing Computer Statistical Program - Minitab Release – 13
(Minitab Inc, USA, 2000). We determined Hazard and
Odds Ratio (OR) and 95% Confidence Interval (CI), χ2

statistics. Student’s (t) criterion was used to compare
mean values and Kaplan-Meyer analysis for survival
were performed using Cox F- and Gehan-Wilcoxon Tests.

Results and Discussion
Identification of seropositive (to cardiotropic vi-

ruses) cases of DCM:  Most of the patients informed
that prior to symptom manifestation they had acute res-

Table 1

Early Classifications of Cardiomyopathies

• Goodwin J. 1961
• WHO 1963, 1980, 1983
• Braunwald, Wynne 1984
• Kipshidze N.N. 1985
--------------------------------------------------------------------------

WHO/ISFC Task Force in 1995:
• Dilated Cardiomyopathy
• Hypertrophic Cardiomyopathy
• Restrictive Cardiomyopathy
• Arrhythmogenic right ventricular Cardiomyopathy
• Specific Cardiomyopathies
• Unclassified Cardiomyopathies
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piratory infections (gr.1 – 97%, gr.2 – 13.7%), while pneu-
monia was mentioned in 38.1% and 7.8% respectively.
Out of 144 DCM patients enrolled in the study 77 (53.5%)
had positive serologic reactions to cardiotropic viruses.
Based on these 77 patients with viral DCM were sepa-
rated to gr.1, while the remaining 67 (46.5%) patients
with idiopathic DCM comprised gr.2.

In 33 (42.9%) patients from gr.1 we revealed Cox-
sackie B virus; in 17 patients (22.1%) – adenovirus and
in 15 (19.5%) patients – influenza A virus. In one single
case Cytomegalovirus, Herpes virus, Echo-virus, Epstein-
Barr virus, Hepatitis C, Coxsackie A, influenza B and
other viral infections were found (Fig 1).

Single virus invasion was registered in 36 cases
(46.8%), two viruses – in 21 (27.3%), three viruses-in 15
(19.5%) and four viruses – in 4 (5.2%) cases. In 5 cases
we observed repeated viral infections and development
of Myocarditis that aggravated the course of DCM.

In the structure of DCM, the high specific share of
Cardiomyopaties of viral etiology is determined by the
number of researches. Endomyocardial  biopsy and poly-
merase chain reaction (PCR) compared with slot-blot
hybridization has shown genomic viral persistence in
myocardial tissues in a widely variable percentage (rang-
ing from 0-76%) of patients with DCM [7, 12-18].

Patients’ history data. When comparing age and
sex distribution between the groups (Table 2), in Gr.1 we
found the tendency to a younger age of the disease.
Mean age in gr.1 was 41.1.7±12.2yrs, while in gr.2 it was

44.9±11.7yrs. Age at diagnosis was 42.7±12.4 and
46.8.0±11,5yrs, respectively. Age range was 15-68 yrs.
We found that most frequently DCM developed in 31-
50yr. age group. Number of females in gr.1 was slightly
higher than in gr.2. Anamnesis time (from the first mani-
festation of symptoms to the DCM diagnosis) varied
from 3 months to 2.7 years, with mean duration of 1.6±1.2
and 1.9±1.8yrs, respectively.

The average ages of patients with DCM in our ma-
terial contradict with the data of several authors. E.g. by
Y. Matsumura and co-authors 2006 [19], the average
ages of the patients exceed 59 years. However, accord-
ing to the majority of the authors [7, 8, 11, 17, 20], the
average ages of the patients with DCM are compara-
tively low. According to  [21], unlike other authors, the

Fig. 1. Ratio of cardiotropic viruses in patients with DCM

Table 2

Distribution of patients with DCM according to age and sex (n=144).

DCM GROUPS 
TOTAL  

(n=144) 

VIRAL  

DCM (n=77) 

IDIOPATHIC  

DCM (n=67) 

Age at diagnosis (yr.) 44.9 ± 12.0 42.7 ± 12.4 46.8 ± 11.5 

Age at revealing (yr.) 42.7 ± 11.8 41.1 ± 12.2 44.9 ± 11.7 

Sex (male/female) 122/22 65/12 57/10 

AGE (yrs.) NUMBER OF PATIENTS 

< 20  7 (4.9%) 5 (6.5%) 2 (3.0%) 

21-30 10 (6.9%) 6 (7.8%) 4 (6.0%) 

31-40 43 (29.9%) 24 (31.1%) 19 (28.4%) 

41-50 45 (31.3%) 23 (29.9%) 22 (32.8%) 

51-60 31 (21.5%) 15 (19.5%) 16 (23.9%) 

> 60  8 (5.5%) 4 (5.2%) 4 (6.0%) 
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average age of the patients with Viral Miocarditis and
with DCM exceed   47-49yrs and are not greatly differ-
ent.

Clinical status of patients at entry. Comparing gr.1a
and gr.2, ECG data show that high grade arrhythmias

(48.1% vs 35.8%), supraventricular arrhythmias
(supraVA) (31.2% vs 19.4%), atrial fibrillation and flutter
(35.1% vs 25.4%) are observed more frequently in gr.1.
A statistically not valid difference was found when com-
paring ventricular arrhythmias (VA) (84.4% vs 88.1%),

Table 3

Baseline ECG and chest X-ray data in patients with DCM.

ECG INDICES TOTAL (n=144) 
VIRAL  

DCM (n=77) 
IDIOPATHIC DCM 

(n=67) OR (95%CI) 

Ventricular arrhythmias 44 (30.6%) 27(35.1%) 17(25.4%) 1.59 (0.77-3.27) 

High grade VA 61 (42.4%) 37(48.1%) 24(35.8%) 1.66 (0.85-3.24) 

SupraVA  37 (25.7%) 24(31.2%) 13(19.4%) 1.88 (0.87-4.08) 

Atrial fibrillation/flutter 44 (30.6%) 27(35.1%) 17(25.4%) 1.59 (0.77-3.27) 

LBBB 37 (25.7%) 17(22.1%) 20(29.9%) 0.67 (0.31-1.41) 

Bilateral BBB 8 (5.6%) 4(5.2%) 4(6.0%) 0.86 (0.21-3.54) 

Atrioventricular block 25 (17.4%) 15(19.5%) 10(14.9%) 1.38 (0.57-3.32) 

QTc interval, ms 413.1 ± 2.4 403.9 ± 53.0 425.5 ± 51.9 P = 0.015 

QRS complex length, ms 114.0 ± 1.8 116.0 ± 11.2 112.0 ± 12.5 P = 0.045 

Low-voltage ECG 24 (16.7%) 15(19.5%) 9(13.4%) 1.56 (0.63-3.84) 

Cardiothoracic index 0.63 ± 0.10 0.64 ± 0.10 0.61 ± 0.11 p = 0.089 (NS) 

Table 4

Doppler-echocardiography data in patients with DCM.

INDICES TOTAL 
(N=144) 

VIRAL  

DCM (N=77) 

IDIOPATHIC  

DCM (N=67) 
P 

LVedD, cm 7.1 ± 0.8 7.3 ± 0.8 6.9 ± 0.8 p=0.003 NS 

LAD, cm 4.7 ± 0.7 4.8 ± 0.6 4.6 ± 0.7 p = NS 

RVedD, cm 4.2 ± 0.8 4.2 ± 0.9 4.3 ± 0.9 p = NS 

RAD, cm 4.2 ± 0.8 4.2 ± 0.9 4.3 ± 0.8 p = NS 

LVPWTh, cm 1.0 ± 0.17 0.98 ± 0.16 1.02 ± 0.17 p = NS 

IVSTh, cm 0.96 ± 0.13 0.94 ± 0.12 0.99 ± 0.14 p = 0.023 

LVEF, % 28.9 ± 8.0 28.1 ± 9.4 29.7 ± 6.5 p = NS 

LVFS, % 14.0 ± 3.3 13.9 ± 1.9 14.2 ± 4.7 p = NS 

LVVcf-1 0.66 ± 0.23 0.63 ± 0.21 0.69 ± 0.25 p = NS 

LVedP, mmHg. 20.3 ± 0.8 21.5 ± 6.6 19.1 ± 4.5 p = 0.013 

LVedV, ml 162.6±36.3 166.2 ± 35.9 159.0 ± 36.7 p = NS 

E/A 2.5 ± 1.0 2.6 ± 1.2 2.3 ± 0.9 p = NS 
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left bundle branch block (LBBB) (22.1% vs 29.9%), atrio-
ventricular block (19.5% vs 14.9%), QTc interval, QRS
complex length and frequency of low-voltage ECG signs
(Table 3).

Chest X-ray examination showed high rates of car-
diomegaly and an increase in the cardiothoracic index
up to 0.61±0.1 and 0.64±0.11, respectively.

Data of Doppler echocardiography (Table 4) showed
significant dilation of heart chambers and pronounced
systolic and diastolic dysfunctions. Mean left ventricu-
lar end diastolic diameter was 7.1±0.8cm; in gr.1 and gr.2
it was 7.3±0.8 and 6.9±0.8cm, respectively (p=0.003).
Right ventricle diastolic diameter was 4.2±0.7cm and
4.3±0.8cm, respectively. In both groups mean indices of
LVEF were <30%-28.1±9.4% and 29.7±6.5%, respectively.
Mean values of left ventricle end-diastolic pressure and
end-diastolic volume were elevated – 21.5±6.6mmHg and
19.1±4.5 mmHg (p=0.013), and 166.2±35.9mmHg and
159.0±36.7mmHg, respectively. Index of transmitral blood
flow (E/A) was also significantly elevated – 2.4 (2.3±1.2
and 2.6±0.9, respectively).

Thus, we may say that at diagnosis of both viral
and idiopathic DCM, their clinical manifestation is asso-
ciated with severe complications and presence of sev-
eral predictors of poor prognosis, which have adverse
effect on life-expectancy and quality of life of patients
with DCM.

Long-term prognosis of DCM and causes of death:
We continued observations and compared the severity
of the clinical course of the disease and DCM progno-
sis between the groups.

During a 5-year observation period 69 (47.9%) out
of 144 patients enrolled in the study died, while 75
(52.1%) survived. Life-expectancy in patients with DCM
was 4.4±2.5yrs; 4.1±2.4yrs and 4.9±2.8yrs, respectively
for viral and idiopathic DCM groups (Fig 2).

One-year mortality rate was 10.4% and 7.5%; 3-year
mortality rate was 33.8% and 26.9% and 5-year mortality
rate was 53.2% and 41.8%, respectively for gr.1 and gr.2
(Fig 3). Total mortality rates were as follows: 1-year –
9.0%; 3-year – 30.6%; 5-year – 47.9% (Fig 3).

Survival rates were: 1-year – 89.6% and 92.5%; 3-
year – 66.2% and 73.1%; 5-year – 46.8% and 58.2% for
gr.1 and gr.2 respectively. Total survival index was: 1-
year – 91.0%, 3-year – 69.4%, 5-year – 52.1%.

Thus, during 5-year period 47.9% of patients with
DCM died, and DCM of viral etiology was characterized
by the tendency to higher mortality rates, when com-
pared to idiopathic DCM.

According to other authors as well, the survival of
the patients is rather limited, although, 5-year mortality
rates are very different and range from 37%-66%. [1, 5,
16,  17, 20, 22]. According to V. Naumov (1995), 40%
mortality occurred within the period of 1.5 years; Y.
Matsumura 2006 had different results [19]:  5-year mor-
tality rate was only 19.1 %. According to M. Grogan et
al 1995 [21], there was no significant difference in 5-
year survival rates of patients with Viral Myocarditis
and with DCM - 56% vs 54%, respectively.

In the case of lethal outcomes we used existing
medical reports and/or interviewed family members to
define the cause of death, and found that the most com-
mon causes of DCM mortality are progressive heart fail-
ure (28 patients, 40.6%) and sudden death (26 patients,
37.7%). Then - thromboembolisms (9 patients, 13.1%),
non-cardiac mortality (3 cases, 4.3%) and unknown death
(3 cases, 4.3%). When groups were analyzed, we found
that in gr.1 mortality due to progressive cardiovascular
failure prevailed, while in gr.2 - sudden death was the
most common cause. Thromboembolisms were a rela-
tively rare cause of death. They comprised 14.6% and
10.7%, respectively (Table 5).

Fig. 2. Mean life-expectancy in patients with viral and idiopathic DCM (n=144).
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Conclusions
More than 1/2 of all DCM cases are of viral etiol-

ogy, Coxsackie B virus is characterized by the highest
cardiotropicity and is revealed most frequently, next
comes Influenza A and Adenoviruses, while combina-
tions of other viruses are observed less frequently.

Viral DCM is characterized by a higher severity of
clinical manifestation, more rapid development of pro-

gressive heart failure and by higher mortality rates than
idiopathic DCM.

The most common cause of viral DCM mortality is
progressive heart failure, while in idiopathic DCM sud-
den death occupies the first position. In the whole DCM
group progressive heart failure and sudden death (as
mortality causes) are approximately equal, each amount-
ing to around 40%.

Table 5

Death causes in patients with viral and idiopathic DCM.

TOTAL Viral DCM Idiopathic DCM 
DEATH CAUSE 

n=69 n=41  n=28 

OR 

(95%CI) 

Progressive HF 28 40.6% 18 43.9% 10 35.7% 1.41(0.52-3.79) 

Sudden death 26 37.7% 13 31.7% 13 46.4% 0.54(0.20-1.44) 

Tromboembolism 9 13.1% 6 14.6% 3 10.7% 1.43(0.33-6.26) 

Non-cardiac 3 4.3% 2 4.9% 1 3.6% 1.38(0.12-16.05) 

Unknown 3 4.3% 2 4.9% 1 3.6% 1.38(0.12-16.05) 

Fig. 3. 1, 3 and 5-year mortality rates in patients with Viral and Idiopathic DCM (n=144)
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eqsperimentuli medicina

virusuli da idiopaTiuri dilataciuri
kardiomiopaTiis klinikuri manifestacia da
xangrZlivi prognozi

nodar yifSiZe*, kaxa nadaraia**

* akademikosi, akademikos nodar yifSiZis saxelobis Terapiis  erovnuli centri, Tbilisi
** akademikos nodar yifSiZis saxelobis Terapiis  erovnuli centri, Tbilisi

Cveni kvlevis ZiriTadi mizani iyo kardiomiopaTiebis yvelaze gavrcelebuli da mZimed mimdinare
formebis _ virusuli da idiopaTiuri dilataciuri kardiomiopaTiis – klinikuri gamovlenis
TaviseburebaTa da xangrZlivi prognozis maCveneblebis Sefaseba. kvlevaSi CarTul iqna 15-dan 68
wlamde asakis 144 pacienti (saSualo asaki – 43.8±12.0, 122 mamakaci da 22 qali) romlebic
mkurnalobas gadiodnen Terapiis erovnuli centris kardiomiopaTiebisa da gulis iSemiuri
daavadebis ganyofilebaSi dkm-is diagnoziT 1991 wlidan. pacientebis CarTvisas sakvlev jgufSi
xorcieldeboda dkm-is mkacri diferencireba iSemiuri, alkoholuri da sxva meoradi
kardiomiopaTiebisgan. standartul klinikur da bioqimiur gamokvlevebTan erTad (rac moicavda
daavadebis detalur anamnezs) kardiotropul da hepatotropul virusebze antisxeulebis
gamosavlenad gamoyenebul iqna serologiuri kvleva (imunofermentuli meTodi ELISA).
serologiuri kvlevis Sedegebis gaTvaliswinebiT da anamnezur da klinikur monacemebze dayrdnobiT
pacientebi dayofil iqnen 2 jgufad: I jgufi _ pacientebi virusuli etiologiis dkm-iT; II jgufi
_ pacientebi idiopaTiuri dkm-iT.

kvlevaSi CarTuli dkm-is diagnozis mqone 144 pacientidan 77 (53.5%) pacients anamnezSi mwvave
respiratorul infeqciasTan erTad gamouvlinda dadebiTi serologiuri reaqcia kardiotropuli
virusebis mimarT, ris Sedegadac I jgufSi gaerTianda 77 pacienti virusuli etiologiis dkm-iT,
xolo II jgufSi _ 67 (46.5%) pacienti idiopaTiuri dkm-iT. 144 pacientidan 5 wlis ganmavlobaSi
daiRupa 69 (47.9%) pacienti, xolo 75 (52.1%) gadarCa. saSualo sicocxlis xangrZlivobam virusuli
da idiopaTiuri dkm-is jgufebSi Seadgina Sesabamisad 4,1±2,0 da 4,9±2,8 weli. 3-wlianma letalobam
Seadgina 33.8% da 26.9%, xolo 5-wlianma letalobam _ 53.2% da 41.8% Sesabamisad. letalobis
yvelaze xSiri mizezebi iyo gsl mzardi ukmarisoba da uecari sikvdili (I jgufi - 43.9% da 31.7%,
II jgufi – 35.7% da 46.4% Sesabamisad).

miRebuli Sedegebis safuZvelze SeiZleba davaskvnaT, rom dkm-is SemTxvevaTa naxevars aqvs
virusuli etiologia, yvelaze xSirad gamovlindeba da maRali kardiotropulobiT xasiaTdeba
koqsakiBB virusi.  virusuli dkm xasiaTdeba ufro mZimed gamoxatuli klinikuri manifestaciiT,
progresirebadi gulis ukmarisobis ufro swrafi ganviTarebiT da letalobis maCveneblebis ufro
maRali doniT, vidre idiopaTiuri dkm.

dilataciuri kardiomiopaTiebis struqturaSi virusuli etiologiis kardiomiopaTiis maRali
xvedriTi wilisa da letalobis maRali maCveneblebidan gamomdinare aucileblad migvaCnia qvemwvave
da qronikuli virusuli miokarditebis drouli diagnostireba da maTi adekvaturi mkurnaloba,
raTa Tavidan iqnas acilebuli dilataciur kardiomiopaTiad maTi SesaZlo transformacia.
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