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Abstract: Supraventricular arrhythmias are common in patients with dilated cardiomyopathy. Among them, atrial fibrillation
(AF) plays an important role, especially in terms of negative hemodynamic consequences and embolic risk. Aim - To identify
predictive factors of AF presence in patients with dilated cardiomyopathy and to quantify their predictive power. Secondary,
these factors have been pursued with the overall risk of death and how the presence of AF influences the long term evolution
of these patients. Materials and methods — The retrospective study included 348 patients diagnosed with dilated cardiomyo-
pathy, in sinus rhythm, divided according to etiology in subgroup A - non-ischemic etiology — and subgroup B - ischemic
etiology —. Patients were followed clinically, ECG, echocardiography for a mean of 60.1 months (4-126 months). Statistical
analysis was performed using Epilnfo 6.0, Epilnfo 3.5.1 (CDC Atlanta, USA) and MedCalc 12.2.1.0 (Medcalc Software BVBA,
Belgium). Results - During follow-up, AF was identified in subgroup A and subgroup B as paroxystic AF in 7% and 5% respec-
tively, and permanent AF in 12% and 10% respectively of patients. Univariate and multivariate analysis (Cox) showed a good
prediction of paroxysmal AF for 2 parameters in univariate analysis: left ventricular end diastolic diameter (HR = 2.7, p <0.05)
and presence of mitral regurgitation (HR = 2.7, p <0.05); predictive power was better for grade 3 mitral regurgitation (HR =
3.78, p <0.05). In multivariate analysis, only the presence of grade 3 mitral regurgitation maintains its prediction power. Best
predictors of permanent AF were NYHA functional class at baseline (HR = 1.74, p <0.05), LA diameter (HR = 7.96, p <0.005),
presence of mitral regurgitation (HR = 2.14, p <0.05), also the predictive power was better for grade 3 mitral regurgitation (HR
=2.47, p <0.05). None of these parameters reach statistical significance in multivariate analysis. NYHA functional class >3, LV
ejection fraction >35%, presence of mitral regurgitation greater than grade 2 or systolic pulmonary artery pressure >60mmHg
had high specificity (70%, statistically significant only for the presence of any type of fibrillation), while QRS duration <110ms,
LV end-diastolic diameter >63mm, LV end-systolic diameter >47mm, LA diameter >41mm had high sensitivity (over 70%,
statistically significant only for LA diameter in relation to installation of permanent AF). Conclusions - This study identified
as predictive factors of paroxysmal AF ventricular end diastolic diameter >63mm and presence of mitral regurgitation, while
permanent AF was associated with heart failure NYHA class, LA diameter and presence of mitral regurgitation. With a high
enough prevalence, AF is a condition that can contribute to lower quality of life and heart failure worsening. Overall mortality,
on the other hand, was not significantly influenced by the presence of AE.
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Rezumat: Tulburirile de ritm supraventriculare sunt frecvent intélnite la pacientii cu cardiomiopatie dilatativa. Intre acestea,
fibrilatia atriald (AF) joaca un rol important, mai ales prin prisma consecintelor hemodinamice negative si a riscului embolic.
Scopul lucrarii - Identificarea factorilor de predictie privind aparitia AF la pacientii cu cardiomiopatie dilatativa si cuantifica-
rea puterii de predictie a acestora. Secundar au fost urmadrite corelarea acestor factori cu riscul global de mortalitate si modul
in care prezenta AF influenteaza evolutia pe termen lung a acestor pacienti. Material si metoda - Studiul retrospectiv a inclus
348 de pacienti diagnosticati cu cardiomiopatie dilatativd, in ritm sinusal, impartiti in functie de etiologie in lotul A - etiologie
non-ischemicd - si lotul B - etiologie ischemicé —. Pacientii au fost urmadriti clinic, ECG, ecocardiografic pe o perioadd medie
de 60,1 luni (4-126 luni). Analiza statisticd s-a facut cu Epilnfo 6.0 si Epilnfo 3.5.1 (CDC Atlanta, SUA) si MedCalc 12.2.1.0
(Medcalc Software BVBA, Belgia). Rezultate - Pe perioada urmdririi, AF a fost identificata in lotul A si in lotul B sub forma de
AF paroxistica la 7%, respectiv 5%, iar ca AF permanenta la 12%, respectiv 10%, din pacienti. Analiza univariatd i multivariata
(Cox) a aratat o predictie bund pentru aparitia AF paroxistice a 2 parametri in analiza univariatd: diametrul telediastolic al
ventriculului sting (HR= 2,7, p<0,05) si prezenta regurgitdrii mitrale (HR= 2,7, p<0,05); puterea de predictie a fost mai buna
in cazul regurgitarii grad 3 (HR= 3,78, p<0,05). In analiza multivariatd, numai prezenta regurgitérii mitrale grad 3 isi mentine
puterea de predictie. Pentru aparitia AF permanente predictori buni s-au dovedit clasa functionald NYHA la includere (HR=
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1,74, p<0,05), diametrul AS (HR= 7,96, p<0,005), dar si prezenta regurgitarii mitrale (HR= 2,14, p<0,05); de asemenea, pute-
rea de predictie a fost mai buna in cazul regurgitérii grad 3 (HR= 2,47, p<0,05). Nici unul dintre acesti parametri nu au atins
semnificatia statistica in analizd multivariatd. Clasa functionala NYHA>3, fractia de ejectie VS >35%, prezenta regurgitarii mi-
trale mai mare de gradul 2 sau presiunea sistolica in artera pulmonara >60mmHg au avut specificitate mare (peste 70%, sem-
nificativ statistic doar pentru prezenta oricarui tip de AF), in timp ce durata QRS <110ms, diametrul telediastolic VS> 63mm,
diametrul telesistolic VS> 47mm, diametrul AS> 41 mm au avut sensibilitate crescuta (peste 70%, semnificativa statistic doar
pentru diametrul AS in relatie cu instalareaA F permanente). Concluzii - Studiul a identificat ca factori de predictie in aparitia
AF paroxistice un diametru telediastolic VS >63mm si prezenta regurgitarii mitrale, in timp ce aparitia AF permanente s-a
corelat cu clasa de insuficientd cardiacd, diametrul AS si prezenta regurgitdrii mitrale. AF reprezinta una din conditiile ce pot
contribui la sciderea calitétii vietii prin agravarea fenomenelor de insuficientd cardiacd. Mortalitatea globala, pe de alta parte,

nu a fost semnificativ influentata de prezenta AF.

Cuvinte-cheie: fibrilatie atriald, cardiomiopatie dilatativa, insuficientd cardiaca

INTRODUCTION

Idiopathic dilated cardiomyopathy (DCM) is a myo-
cardial disease characterized by the dilatation of the
left ventricle or biventricular dilatation, combined with
the decrease of myocardial contractility in the absence
of abnormal filling conditions (valve diseases, systemic
arterial hypertension) or coronary heart disease to ca-
use decrease of the global systolic function. In the past
few years more evidences have been presented suppor-
ting the implication of an autoimmune process (both
humoral and cellular) in the pathogenesis of dilated
cardiomyopathy’. Most of the patients are diagnosed
between the ages of 20 and 50 years, but the disease can
also manifest in children and elders.

The most common first clinical manifestation of idi-
opathic dilated cardiomyopathy is heart failure (HF),
which develops in 75-85% of the patients. Just certain
categories of patients present arrhythmias with a high
prevalence. They mark a negative prognostic, thus evo-
king the special importance of determining some pre-
diction factors for the onset of such arrhythmias. The
literature gives special attention to ventricular arrhyth-
mias, which can lead to one of the two death mecha-
nisms in DCM, sudden death. Less studied, supraven-
tricular arrhythmias contribute to hemodynamic de-
terioration, frequently modifying the functional status
and the patient quality of life.

Among supraventricular arrhythmias, atrial fibrilla-
tion (AF) is the most common in dilated cardiomyo-
pathy associated with heart failure. Loss of the atrial
contraction contribution to ventricular filling, rapid
ventricular rate and the increased risk of embolism are
just some of the negative effects of atrial fibrillation on-
set in patients with DCM.

The prevalence of atrial fibrillation in DCM incre-
ases proportionally with heart failure class as defined
by the New York Heart Association (NYHA). The risk

of AF increases as the global ejection fraction (EF) de-
creases. Thus, the presence of congestive heart failure
is one of the most important independent predictive
factors for AF, with a 6-fold increase of the relative risk.
On the other hand, atrial fibrillation can significantly
aggravate congestive heart failure symptoms in patients
who were in a compensated stage of the disease when
AF occurred, being one of the most important causes
for decompensated heart failure.

It is also known that patients having AF with high
ventricular rate can develop ventricular dilatation and
decrease of the systolic function (the so-called tachyar-
rhythmic cardiomyopathy), so it is sometimes difficult
to establish whether the atrial fibrillation occurred in
the evolution of the DCM, or it is one of its causes.
Even patients with recurrent AF episodes can develop
in time such tachy-cardiomyopathies, which can disap-
pear once the arrhythmia has been eliminated. R-to-R
interval irregularity can also participate in the develop-
ment of ventricular dysfunction®

Finding some prediction factors for the onset of AF
in patients diagnosed with DCM can be useful to im-
prove the prognosis, generally reserved, of these pati-
ents.

OBJECTIVES

The main objective of the study was to identify some
predictors for the onset of AF in patients with DCM
and quantify their predictive power. As secondary ob-
jectives we correlate these factors with the overall risk
mortality and the relationship between presence of AF
and the long term evolution of these patients.

MATERIALS AND METHODS

The patients included in our study were selected from
the electronic database of the “Prof. Dr. C.C. Ilies-
cu” Emergency Institute for Cardiovascular Diseases,



Romanian Journal of Cardiology
Vol. 22, No. 2, 2012

Bucharest between January 2003 and December 2007
using search criteria “dilated cardiomyopathy” as dis-
charge diagnosis. From the 562 patients found, only
patients in sinus rhythm and without pacemaker im-
plantation at the time of the diagnosis, or at the first
evaluation, were selected for our study. Three hundred
forty-eight patients (85.6% men, 14.4% women) with
ages between 18 and 83 (mean age 54.9+12.8) were
identified in the database and formed the study group.
Considering the etiology of DCM the patients were
divided in subgroup A - 186 patients with non-ische-
mic DCM and subgroup B - 162 patients with ischemic
DCM. The ischemic etiology was accepted based on the
myocardial infarction history or on objective evidence
of coronary artery disease (CAD) at angiography in pa-
tients with LV systolic dysfunction®*. It is important to
mention that in subgroup A the most frequent etiology
was idiopathic cardiomyopathy (58%), followed by al-
coholic cardiomyopathy (26%), whilst the remaining
16% were determined by other etiologies.

Data regarding clinical parameters (NYHA class, 6
minutes walking test), the presence of cardiovascular
risk factors (arterial hypertension, diabetes, smoking,
dyslipidemia), ECG parameters (QRS duration, pre-
sence of conduction abnormalities), 24h ambulatory
ECG readings (the number, frequency and systemati-
zation degree of supraventricular events), echocardio-
graphy data (LV ejection fraction, LV and LA dimensi-
ons, presence of mitral and/or aortic regurgitation, the
presence and degree of the LV diastolic dysfunction), as
well as the treatment used (drugs classes) were recor-
ded for the study group patients at inclusion.

Tahle 1. Clinical characteristics of the patients
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The patients were followed for a mean period of 60.1
months (4-126 months). Their final status and follow-
up duration were decided by two factors: 1) hospital/
ambulatory visit for clinical check-up or admission or
2) interrogation of the Romanian National Health In-
surance House Integrated Information System (SIUI)
available online at http://siui.casan.ro:82/Asigurati/
(for those who were not registered in the Institute elec-
tronic database for more than 12 months). For the last
category of patients, it was decided that in case of death
the date would be approximated at 3 months after their
last presence in the Institute (thus obtaining informa-
tion in 139 of the total 158 deaths). In case the patient
was not dead, the follow-up period would be conside-
red up to December 2011 (date of the last reported data
before the SIUI interrogation). Data collection and the
statistic analysis were made taking into account the
confidentiality rules.

When available, the same data recorded at inclusion
were captured at follow-up. The atrial fibrillation histo-
ry (clinically documented and confirmed by a 12 leads
ECG) was also noted. The patients were divided accor-
ding to the European Society of Cardiology recom-
mendations for the management of atrial fibrillation in
two categories (paroxistical / permanent). “Persistent”
atrial fibrillation could not be identified in the studied
patients due to the lack of information about the len-
gth of the paroxistical episodes not converted to sinus
rhythm during admission.

Statistical analysis was done using Epilnfo 6.0 and
Epilnfo 3.5.1 (CDC, Atlanta, 2008) and MedCalc
12.2.1.0 (Medcalc Software BVBA, Belgium). Continu-

.. Study grou Subgroup A Subgroup B
Characteristic (nZ i 8) P (ng= 18 6p) (ng= 16 21; P

Sex (M:F) 6:1 42:1 10,6:1 <0,01
Age (years) 54,9 £ 12,8 51,0+ 134 59,4 £ 10,4 <0,005
Diabetes 24,1% 12,9% 37,0% <0,001
Hypertension 54,3% 47,3% 62,3% <0,005
Dyslipidemia 67,0% 54,3% 81,5% <0,001
Alcohol consumption 20,4% 29,6% 9,9% <0,001
Smoking

Absent 52,3% 62,4% 40,7% ns

Present 18,4% 16,1% 21,0% ns

Ex - smoker 29,3% 21,5% 38,3% ns
NYHA Class

Class IT 28,4% 28,5% 28,4% ns

Class IIT 58,0% 56,5% 59,9% ns

Class IV 13,5% 15,1% 11,7% ns

NYHA - New York Heart Association



C. Matei et al.
Atrial fibrillation predictors in DCM

Romanian Journal of Cardiology
Vol. 22, No. 2, 2012

Table 2. Lahoratory parameters and therapeutic classes used for treatment

. Study group Subgroup A Subgroup B
Characteristic (n=348) (n=186) (n=162) p
Anemia (Hgb <11 g/dl) 13,2% 11,3% 15,4% ns
Na* <134 mmol/l 9,2% 9,1% 9,3% ns
K* <3.5 mmol/l 3,2% 2,7% 3,7% <0,05
Chronic kidney disease*
Stage I+11 89,7% 93,0% 85,8% ns
Stage I1I 9,2% 6,5% 12,3% ns
Stage IV+V 1,2% 0,5% 1,8% ns
Treatment
ACEI 95,1% 95,2% 95,1% ns
ARB 2,0% 2,2% 1,9% ns
Beta-blockers 89,1% 84,4% 94,4% ns
Furosemide 83,6% 83,3% 84,0% ns
Digoxin 65,5% 66,7% 64,2% ns
Spironolactone 75,0% 75,8% 74,1% ns
Amiodarone 7,8% 10,8% 4,3% ns
Propafenone 0,9% 1,1% 0,6% ns
* The chronic kidney disease staging was done according to the National Kidney Foundation Criteria®
Hgb - hemoglobin, ACEI - angiotensin-converting enzyme inhibitors, ARB - angiotensin II receptor blockers
ous variables are presented as mean +/- standard de-  RESULTS

viation and categorical variables are expressed in per-
centiles. The continuous variables were assessed with
the Kolmogorov-Smirnov test for normal distribution.
The non-paired t-test was used for the continuous vari-
ables between patients with and without atrial fibrilla-
tion. Squared Chi-test was used to compare the same
patient’s categorical values. Univariate and multivari-
ate analysis were performed using Cox proportional
hazard regression. Receiver operator characteristics
(ROC) curves were used to determine the predictive
power of the studied parameters for the development
of atrial fibrillation - sensitivity (St), specificity - (Sp),
positive predictive value - (PPV) and negative predic-
tive value - (NPV). The differences in survival in the
selected categories were presented through the Kaplan
- Meyer survival curves. A p value less then < 0.05 was
considered statistically significant.

The main characteristics of study patients are presen-
ted in Table 1 (clinical data) and Table 2 (biological
and treatment parameters). As expected, statistically
significant differences of prevalence were registered for

12%

‘5%

‘

Subgroup A (n=186)

O No AF
O Paroxystic AF

Subgroup B (n=162)

@ Paroxystic AF (>2)
B Permanent AF

W Pacemaker

Figure 1. The prevalence of atrial fibrillation, in different forms, in the pa-
tients taken into the study

Tahle 3. Echocardiographic characteristics (frequencies) in the study group

. Study grou, Subgroup A Subgroup B

Characteristic (n:y § 48) P (ng: 1 Sg) (ni 1 65) P

LVEF <30% 58,9% 65,1% 51,9% ns

LVEDD >65 mm 57,1% 62,0% 51,6% ns

LVESD >55 mm 49,4% 55,3% 42,7% ns

LA diameter >40 mm 79,9% 78,2% 81,9% ns

Mitral regurgitation* 32,6% 29,1% 36,9% ns
Mitral diastolic pattern

Impaired relaxation 41,0% 48,8% 32,5% ns

Pseudonormal 18,6% 17,9% 19,5% ns

Restriction 34,8% 31,0% 39,0% ns

* Mitral regurgitation (echo grade III and IV)

LVEF - Left ventricular ejection fraction, LVEDD - Left ventricular end-diastolic diameter, LVESD - Left ventricular end-systolic diameter, LA - left atrium (antero-posterior diameter).
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Tahle 4. Echocardiographic characteristics (mean +/-SD)
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Characteristic Study group

Subgroup A Subgroup B

(n= 348) (n=186) (n=162) P
LVEF (%) 30,6 +7,8 29,5+£8,1 31,8+7,3 <0,01
LVEDD (mm) 67,6 £7,8 68,1 + 8,2 67,1+7,4 ns
LVESD (mm) 55,6+ 8,4 56,7 9,0 544+ 7,6 ns
LA diameter (mm) 46,8 + 7,4 47,2 +8,0 46,4 *+ 6,6 ns
Pulmonary systolic pressure (mmHg) 46,1 + 14,6 44,5+ 14,7 48,7 + 14,1 ns

LVEF - Left ventricular ejection fraction, LVEDD - Left ventricular end-diastolic diameter, LVESD -

the CAD risk factors in the two subgroups, linked to
the fact that patients having ischemic cardiomyopathy
frequently have associated co-morbidities such as dia-
betes, arterial hypertension and dyslipidemia. We have
noticed, in both subgroups of patients, high values for
beta-blockers (95%), ACE inhibitors (90%) and spi-
ronolactone (75%) use. More surprising was the high
number of patients receiving digitalis treatment (65%)
as the study patients were in sinus rhythm at inclusion.
A small number of patients were taking amiodarone
with antiarrhythmic purposes, most frequently intro-
duced for ventricular arrhythmias prophylaxis.

The echocardiographic parameters significant to our
study were synthesized in Table 3 (expressed in percen-
tiles in the study group) and Table 4 (mean values and
standard deviation).

Clinically documented AF episodes, confirmed by
12 leads ECG, occurred during the follow-up period in
59 patients (16.9%), 35 from subgroup A (18.8%) and
24 from subgroup B (14.8%). Atrial fibrillation episo-
des were categorized according to the current guides5,
as it can be observed in Figure 1, without noticing any
significant statistical differences between the two types
of DCM (ischemic and non-ischemic). It is important
to mention that “persistent” atrial fibrillation could not
be clearly identified in our patients because of the ab-
sence of information regarding the duration of the pa-
roxistical episodes when sinus node rhythm restoration
was not achieved during hospitalization. Twenty-one
patients (6%) needed permanent pacemaker implanta-
tion, three of them having permanent atrial fibrillation
(they were not pacemaker dependent).

For the study of the predictive power for the onset
of AF (paroxistical, permanent, or both) we choose a
series of clinical, ECG and echocardiographic parame-
ters, which we have tested in order to determine their
prediction capacity by measuring the sensitivity (St),
specificity (Sp), positive predictive value (PPV) and ne-
gative predictive value (NPV) of each parameter (Ta-

Left ventricular end-systolic diameter, LA - left atrium (antero-posterior diameter).

ble 5). As a general observation, we note that the NPV
were very good for all the parameters taken into con-
sideration, whereas the PPV were low. The best value
(PPV= 33%) - statistically significant (p<0.005) - was
obtained for the NYHA functional class greater than 3
as a predictor for the onset of any type of AF, no matter
the DCM group taken into study (39% in subgroup A,
27% in subgroup B).

NYHA functional class greater than 3, LV ejection
fraction >35%, the presence of a more than moderate
mitral regurgitation or pulmonary artery systolic pre-
ssure (PAsP) > 60mmHg had a high specificity (over
70%, statistically significant only for the presence of any
type of fibrillation), whereas QRS duration <110ms,
LVEDD > 63 mm, LVESD > 47 mm or LA diameter
> 41 mm had high sensitivity (statistically significant
only for the LA diameter, in relation to the presence of
permanent AF).

The univariate and multivariate analysis (Table 6)
revealed a good prediction for paroxystic AF onset,
realized by 2 parameters in the univariate analysis:
LVEDD (HR= 2.7, 95% CI 1.02-7.11, p< 0.05) and the
presence of mitral regurgitation (HR= 2.7, 95% CI=
1.02-7.11, p< 0.05); the predictive power was better in
case of presence of grade 3 mitral regurgitation (HR=
3.78, 95% CI= 1.27-11.28, p <0.05). Only the grade 3
mitral regurgitation maintains its predictive power
in the multivariate analysis. On the other hand, the
NYHA functional class at inclusion (HR= 1.74, 95%
CI=1.07-2.81, p <0.05), LA diameter (HR= 7.96, 95%
CI=1.91-33.07, p <0.005) and the presence of mitral
regurgitation (HR= 2.14, 95% CI= 1.04-4.42, p <0.05)
proved to be good predictive factors for the presence of
permanent atrial fibrillation; also, the predictive power
was better for presence of grade 3 mitral regurgitation
(HR=2.47,95% CI=1.04-5.88, p <0.05). None of these
parameters reached statistical significance in multiva-
riate analysis. The PAsP seems to be also statistically
significant, but with low HR value (1.03). We may no-
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Table 6. Univariate and multivariate Cox proportional-hazards regression analysis for AF prediction

Univariate analysis

Multivariate analysis

Dependant variable
HR 95% CI P HR 95% CI P
Paroxystic atrial fibrillation
Sex 1,30 0,53 - 3,22 0,5618 1,91 0,58 - 6,19 0,2836
NYHA class 1,50 0,85 - 2,65 0,1554 1,41 0,67 - 2,98 0,3591
Ejection fraction >35% 1,75 0,79 - 3,86 0,1656 2,57 0,72 - 9,07 0,1445
LVEDD >63 mm 2,70 1,02 - 7,11 0,0451 1,32 0,27 - 6,32 0,7277
LVESD >47 mm 1,27 0,44 - 3,66 0,6598 0,56 0,07 - 4,33 0,5885
LA diameter >41 mm 1,40 0,56 - 3,49 0,4628 1,48 0,29 - 7,41 0,6315
Mitral regurgitation 2,71 1,17 - 6,28 0,0204 2,37 0,72 - 7,79 0,1562
Grade2 1,90 0,61 - 5,89 0,2646 1,99 0,60 - 6,62 0,2598
Grade 3 3,78 1,27 - 11,28 0,0173 3,35 1,09 - 10,27 0,0353
Grade 4 3,13 0,78 - 12,49 0,1066 1,53 0,28 - 8,18 0,6160
PAsP >60 mmHg$ 1,50 0,33 - 6,77 0,5930 0,61 0,06 - 5,50 0,6613
SVPB presence on Holter monitoring 3,23 0,39 - 26,61 0,2773 2,04 0,20 - 20,50 0,5460
Permanent atrial fibrillation
Sex 0,64 0,25 - 1,65 0,3621 0,59 0,19 - 1,85 0,3749
NYHA class 1,74 1,07 - 2,81 0,0241 1,33 0,72 - 2,46 0,3613
Ejection fraction >35% 1,37 0,66 - 2,82 0,3879 1,59 0,43 - 5,82 0,4842
LVEDD >63 mm 1,80 0,85 - 3,81 0,1232 0,97 0,26 - 3,58 0,9646
LVESD >47 mm 1,08 0,45 - 2,58 0,8590 0,96 0,14 - 6,22 0,9686
LA diameter >41 mm 7,96 1,91 - 33,07 0,0045 5,20 0,67 - 40,13 0,1154
Mitral regurgitation 2,14 1,04 - 4,42 0,0393 1,50 0,54 - 4,16 0,4333
Grade 2 1,05 0,41 - 2,67 0,9107 1,09 0,42 - 2,85 0,8535
Grade 3 2,47 1,04 - 5,88 0,0408 2,20 0,91 - 5,30 0,0803
Grade 4 1,62 0,45 - 5,74 0,4543 1,10 0,28 - 4,20 0,8865
PAsP >60 mmHg$ 1,03 1,00 - 1,06 0,0120 1,70 0,47 - 6,03 0,4128
Parox/perm atrial fibrillation
Sex 0,86 0,42 - 1,76 0,6983 0,91 0,37 - 2,19 0,8357
NYHA class 1,89 1,27 - 2,81 0,0015 1,54 0,93 - 2,56 0,0930
Ejection fraction>35% 0,99 0,96 - 1,02 0,7466 1,93 0,75 - 4,95 0,1709
LVEDD >63 mm 1,02 0,99 - 1,05 0,1255 1,13 0,41 - 3,10 0,8038
LVESD >47 mm 1,01 0,98 - 1,04 0,4028 0,93 0,21 - 4,05 0,9318
LA diameter >41 mm 1,03 1,00 - 1,07 0,0427 3,30 0,76 - 14,22 0,1109
Mitral regurgitation 2,49 1,39 - 4,47 0,0023 1,64 0,72 - 3,76 0,2398
Grade 2 1,38 0,63 - 3,01 0,4129 1,49 0,66 - 3,34 0,3288
Grade 3 3,19 1,56 - 6,55 0,0016 2,85 1,37 - 5,92 0,0052
Grade 4 2,11 0,76 - 5,80 0,1495 1,22 0,38 - 3,88 0,7277
PAsP >60 mmHg$ 1,02 1,00 - 1,04 0,0286 1,43 0,47 - 4,29 0,5212
SVPB presence on Holter monitoring 0,49 0,16 - 1,48 0,2123 0,29 0,08 - 1,09 0,0687

SPAsP was determined in a small number of cases

HR - hazard ratio, CI - confidence interval, NYHA - New York Heart Association, LVEDD - left ventricular end-diastolic diameter, LVESD - left ventricular end-systolic diameter, LA - left atrium (antero-

posterior diameter), PAsP - pulmonary artery systolic pressure, SVPB - supraventricular premature beats

tice that small number of determinations in the study
group (only the abnormal values were recorded) can
influence the statistical analysis for this parameter.

The presence of supraventricular premature beats
on Holter monitoring, their number (total, maximum/
hour, mean/hour), as well as therapeutic drug classes
used were also studied in the uni- and multivariate
analysis but none of them showed statistically signifi-
cant values, so they were not mentioned.

The analysis of NYHA class changes between inclu-
sion and end of the follow-up showed no significant di-
fferences both in patients with, or without, paroxystic
atrial fibrillation; in contrast, the evolution of patients

with permanent atrial fibrillation shows a slight incre-
ase in the functional class, compared to those without
permanent AF which maintains almost the same value
(Table 7).

The survival of patients with or without paroxys-
tic AF episodes was similar (Figure 2A). Looking at
patients with permanent AF, as it is shown in Figure
2B, the survival curves diverges after a period of 45
months, but without reaching statistically significance
(p= 0.13). The analysis of survival curves in patients
with permanent AF (Figure 2C, D) shows that patients
with ischemic DCM (subgroup B), although initially
seem to have a better prognosis despite the presence
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Figure 2. Kaplan - Meyer survival curves in DCM patients, with or without

of AF, have a lower long term survival probability than
those in non-ischemic DCM group (subgroup A). We
must also consider the potential biases in the apprecia-
tion of mortality of DCM patients, as death can be the
consequence of both the pump dysfunction, as well as
of presence of malignant ventricular arrhythmias. One
of the limitations of this study is the absence informati-
on regarding the mechanisms of death.

AF

Time (months)

Subgroup B

Twenty-one patients received permanent pacema-
kers during the follow-up period, in three, already ha-
ving AF at the time of cardiac stimulation, only biven-
tricular re-synchronization was performed.

Interaction and inter-relationship between AF and
heart failure, as well as information on their prevalen-

Tahle 7. The mean of the NYHA functional class for patients with, or without permanent, or paroxystic atrial fibrillation

Inclusion 95%CI Follow-up 95%CI P
Paroxystic atrial fibrillation
Absent 2,84 2,77 - 2,91 2,79 2,71 - 2,87 0,083
Present 3,00 2,77 - 3,23 2,79 2,54 - 3,05 0,523
Permanent atrial fibrillation
Absent 2,80 2,73 -2,87 2,74 2,65 - 2,82 0,041
Present 3,03 2,78 - 3,27 3,11 2,89 - 3,32 0,370
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ce were outlined starting from the Framingham study,
estimating that it is important to consider the tempo-
ral sequence between AF and heart failure when ob-
serving relative risk for mortality associated with AF
or heart failure patients, the second condition having
a detrimental impact on survival”®. With a reported
prevalence between 13% and 27% in different studies,
atrial fibrillation is one of important co-morbidities the
patient with heart failure may face during disease evo-
lution®*!.

Trying to determine potential predictor factors for
the risk of patients with DCM and heart failure to de-
velop atrial fibrillation during disease progression, ei-
ther paroxysmal or permanent, can be difficult, as well
as with malignant ventricular arrhythmias associated
with this disease. Many factors, some permanent, oth-
ers just with temporary appearance during disease pro-
gression (precipitating factors) may lead to an episode
of AFE. The presence of a systolic ventricular dysfunc-
tion (often accompanied by diastolic dysfunction) can
in its turn influence the evolution of such an episode
(AF) towards becoming permanent, thorough the he-
modynamic modifications it induces. It is a well-known
fact that the success rate of conversion to sinus rhythm
and relapse prevention is when compared to the situa-
tion the above mentioned factors are absent.

Recent investigations of structural and physiologi-
cal changes of atrial myocardium (both structural and
electrical remodeling!) revealed that the presence of
neurohormonal activation, fibrosis and apoptosis in
the evolution of idiopathic DCM are important triggers
for atrial fibrillation. In our study we found a relatively
low prevalence of permanent atrial fibrillation (12% in
the patients with idiopathic DCM and 9% in patients
with ischemic etiology), somewhat at the lower compa-
red with existing literature on patients with heart failu-
re without take account of the etiology. Thus, when the
DCM patient becomes symptomatic with heart failure
symptoms, the risk of developing atrial fibrillation in-
creases 6 times'>. In our study we found a relatively
low prevalence of permanent atrial fibrillation (12% in
the idiopathic DCM group and 9% in patients with is-
chemic etiology), somewhat at the lower limit of the
data existing in literature on patients with heart failure
without take account of the etiology'"'>!*.

At the same time, the well known implication of the
renin-angiotensin-aldosterone system in the pathoge-
nesis of heart failure contributes to the onset and main-
taining of the atrial fibrillation. The increase in the pro-
duction of angiotensin II contributes to the stimulation

C. Matei et al.
Atrial fibrillation predictors in DCM

of atrial interstitial fibrosis, promoting the structural
atrial remodeling. Neurohormonal modulation and
adrenergic receptors blockage with angiotensin con-
version enzyme inhibitors' and beta-blockers, respec-
tively, could explain the effectiveness of these drugs in
AF prevention in patients with heart failure and DCM.
However, in our study, the presence of these drug cla-
sses in the therapeutic scheme did not represent a sig-
nificant risk factor or protection factor against AF. It
is noticeable as a possible explanation for this fact the
high prevalence (over 90%) of patients treated with
both ACE-I and beta-blockers even from the inclusion
in the study.

DCM patients with a low ejection fraction and in-
creased LV end-diastolic pressure have an increased
risk of LA dilatation, an important predictive factor
for the onset and development of AF". It is yet unclear
whether the prognostic significance of the left atrium
dilation (quantified by diameter, area or volume - it
was recently showed that LA dimension increase is best
quantified by volume) is the result of the diastolic dys-
function of the left ventricle, of the mitral regurgitati-
on, or even that of the AF itself. All of these pathologi-
cal conditions contribute to the dilation of the LA, ha-
ving a negative influence on the prognostic of patients
suffering from DCM and low ejection fraction. It is also
possible that the LA dilation in patients with DCM can
be caused by the myopathic atrial affliction, caused by
the extension of the primary pathological process to
the atrial myocardium. Pathological anatomy studies
could bring further information on this subject.

Atrial fibrillation also represents one of the inde-
pendent factors influencing mortality in patients with
heart failure. As Macarie and colab.* have shown, AF
is a negative prognostic factor, being responsible for
a 14% increase in the death risk (univariate analysis),
together with the ejection fraction. Its improvement
by even one unit determines a significant 3% decrease
of the risk. In our study, the survival curves show the
same tendency for a less favorable evolution for pati-
ents with DCM who in the course of their evolution
enter permanent atrial fibrillation, without reaching
statistical significance parameters; we also note that the
same phenomenon is independent of the non-ischemic
etiology of dilated cardiomyopathy.

The limitations of the study are mostly connected to
the retrospective nature of the selected patient’s group
analyses. Thus, regarding the echocardiography data,
we did not have more sensitive parameters for the
quantification of the LA dimensions and function, be-
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cause the routine examinations performed on patients’
admission do not have a systematic record of such para-
meters, which generally require a large amount of time
to measure. Another important limit was the absence
of details concerning the causes of death, this leading
to the impossibility to separate deaths caused by car-
diovascular events from those caused by other factors.

Our study identified factors that can predict atrial fi-
brillation appearance in patients with dilated cardi-
omyopathy, regardless of its etiology (ischemic or non-
ischemic). The left ventricular end-diastolic diame-
ter >63 mm and the presence of mitral regurgitation
proved to be significantly correlated to the onset of
paroxystic atrial fibrillation, whereas permanent atrial
fibrillation proved to be correlated to the heart failure
NYHA class, the LA diameter and the presence of mi-
tral regurgitation.

With a fairly high prevalence (7%, respectively 5%
for the paroxystic atrial fibrillation and 12%, respecti-
vely 9% for the permanent atrial fibrillation in the 2
subgroups) atrial fibrillation represents one of the con-
ditions that can contribute to the deterioration of the
quality of life, by aggravating the heart failure symp-
toms. On the other hand, global mortality was not sig-
nificantly influenced by the presence of atrial fibrilla-
tion, other factors, such as the presence of malignant
ventricular arrhythmias, being to be also quantified.

List of abbreviations

ACE-1  angiotensin II converting enzyme inhibitors
AF atrial fibrillation

ARB angiotensin II receptors blockers
AUC area under curve

CAD coronary artery disease

CI confidence interval

DCM  dilated cardiomyopathy

EF ejection fraction

Hgb hemoglobin

HF heart failure

HR hazard ratio

LA left atrium

LV left ventricle

LVEDD left ventricular end-diastolic diameter
LVEF  left ventricular ejection fraction
LVESD left ventricular end-systolic diameter
NPV negative predictive value

NYHA New York Heart Association

PAsP pulmonary artery systolic pressure
PPV positive predictive value
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ROC receiver operator characteristic

SD standard deviation

SIUI Unique Computerized Integrated System
Sp specificity

St Sensitivity

SVPB  supraventricular premature beats
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