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Introduction: Frailty is a common geriatric syndrome that causes an elevated risk of
catastrophic declines in the health and function among older adults — we hypothesized that
frailty may be related to the maintenance of sinus rhythm after cardioversion.

Methods: The study sample was a group of 199 consecutive patients over 60 (average age
71.41 £+ 6.99; 40.2% women) with AF who were hospitalized in order to perform electrical
cardioversion. The Tilburg Frailty Indicator (TFI) was used to assess frailty before cardio-
version. The six-month visit after the electrical cardioversion was a follow-up. The follow-up
period for the maintenance of sinus rhythm after electrical cardioversion was 180 + 14 days.
Results: Patients in whom cardioversion was effective had a statistically significantly lower
severity of frailty syndrome (3.44 £ 1.83 vs 5.87 + 1.12; p=0.000) and its components:
physical components (2.14 + 1.33 vs 3.62 + 1.05 p=0.000); emotional components (0.92 +
0.79 vs 1.29 £ 0.86 p=0.037) and social components (0.37 £ 0.56 vs 0.96 + 0.46; p=0.000)
compared to those patients in which cardioversion was ineffective. In the logistic regression,
frailty (OR: 0.65, 95% CI:0.5010-0.8330; p=0.000) was observed to be an independent
predictor for maintaining sinus rhythm.

Conclusion: Frailty is a novel, independent factor that can be used to predict the effective-
ness of electrical cardioversion and the maintenance of sinus rhythm in the elderly popula-
tion. Modifying the level of recognition in the Tilburg Frailty Indicator to a 4 improved the
prediction of the effectiveness of electrical cardioversion as well as the maintenance of sinus
rhythm.
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Introduction

Atrial fibrillation (AF), which occurs in 1-2% of the general population, is con-
sidered to be one of the epidemics of the 21st century. It is estimated that nearly
400,000 people suffer from AF in Poland. With increasing age, the incidence of
atrial fibrillation increases; it is estimated that in patients between 60 and 70 years
old, it occurs in 4.2% of the population, while in individuals who are more than 80
years old, it increases to 17%.' This is the most common arrhythmia in clinical
practice, and it is found in about 30% of people who are hospitalized due to
arrhythmias. An even greater increase in the prevalence of this disease in the
population is forecasted.*
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According to the European Society of Cardiology
(ESC) guidelines, restoring and maintaining sinus rhythm
are an integral part of the procedure in AF. Therefore, it is
best to moderate an arrhythmia as soon as it is detected.
Currently, two strategies are recommended for managing
a patient with AF: therapy to maintain the sinus rhythm
and AF acceptance and treatment to control the ventricular
rate. Electrical cardioversion is one of the recognized
methods for treating atrial fibrillation (AF)/maintaining
sinus rhythm. There are no unequivocal factors that permit
the response to electrical cardioversion in the elderly
population to be predicted.'

The guidelines for treating atrial fibrillation do not
indicate any advantage of a rhythm-control strategy
over a rate-control strategy in the elderly population.’
Because older patients experience more advanced struc-
tural and electrical remodeling of the atria, the rate of
success in maintaining sinus rhythm in this age group
may be worse. In addition, concomitant diseases, which
may significantly limit the treatment options, are also
more common in elderly patients. Therefore, elderly
patients should initially be treated with a rate-control
strategy. One of the factors that affects the success of
atrial fibrillation therapy may be the coexistence of frailty
syndrome."® Frailty syndrome is a dynamic process that
leads to a reduction in the physical, mental and/or social
functions that are associated with the aging process. This
condition is a potential public health problem due to its
numerous clinical and social consequences and its
dynamic nature.”” Frailty syndrome is defined as
a clinically recognizable state of increased vulnerability
that results from age-related decline in the reserve and
function in many physiological systems and a limited
ability to deal with daily or acute stressors. The appro-
priate identification of frailty syndrome can reduce the

risk of potential interventions,™'°

and the dynamic nature
of frailty emphasizes the potential for preventive and
corrective interventions.'' After early detection, it is pos-
sible to maintain the functional and cognitive reserves,
maintain self-care and prevent disabilities, falls, func-
tional decline, institutionalization, hospitalization and
death.”®

Frailty is a common geriatric syndrome that causes an
elevated risk of catastrophic declines in the health and
function among older adults — we hypothesized that frailty
could be a factor in predicting the effectiveness electrical

cardioversion and maintenance of the sinus rhythm.

Patients and Methods
Study Design and Settings

This was an observational — prospective study, which was
conducted in the Department of Electrocardiology and
Heart Failure.

Study Participants and Selection

The study sample was a group of 199 consecutive patients
over 60 (average age 71.41 £+ 6.99; 40.2% women) with
in the

AF who were hospitalized Department of

Electrocardiology and Heart Failure in the years
2015-2017 in order to perform electrical cardioversion.
Patients with permanent atrial fibrillation or without
proper anticoagulation during the four weeks prior cardi-
oversion or those who had a thrombus or echogenic blood
in the left atrium were excluded. Patients with diagnosed
cancer in the active phase were also excluded. Twenty-one
patients were excluded from the due to their refusal to
participate in the follow-up visit during the study.

The optimal pharmacological treatment of the existing
cardiovascular diseases was confirmed in all of the
of the

a standard physical examination, a 12-lead electrocardio-

included patients. All patients underwent
gram and echocardiography. During the biphasic cardio-
version, a standard energy of two joules per kg were used.
Effectiveness of the electrical cardioversion was defined as
sinus rhythm presence directly after cardioversion mean-
while maintenance of sinus rhythm at 6 months, being in
sinus rhythm without need of electrical cardioversion dur-

ing that time.

Ethical Considerations

The Medical University of Silesia ethics committee
approved the study protocol (KNW/0022/KB/20/19). The
study protocol complied with the version of the Helsinki
Convention that was current at the time the study was
designed. Participation in this study was anonymous and
voluntary. All of the participants gave their written consent
at the beginning of the study and were also informed about
its purpose and of the possibility to withdraw their parti-
cipation at any stage.

Research Instruments

The Tilburg Frailty Indicator (TFI) was used to assess
frailty before cardioversion. This is a tool that was devel-
oped by Gobbens et al that is based on the concept of the
frailty model. The scale consists of two parts: part A,
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which concerns the determinants of frailty syndrome and
part B, which includes 15 questions on the presence of the
components of frailty. The first eight questions are for
the physical component, the next four questions are for
the emotional component and the last three questions are
for the social component. The total TFI value is within
a range of 0 to 15 points, and frailty syndrome is recog-
nized as 5 points and above. The higher the score, the

higher the level of frailty syndrome.'%"!

Follow-Up

The six-month visit after electrical cardioversion was
a follow-up. The follow-up period for maintaining sinus
rhythm after electrical cardioversion was 180 + 14 days.

Statistical Analyses

The Shapiro—Wilk test was used to check the normality of
the data distribution. The two groups were compared using
the Student’s #-test for the normal distribution of the vari-
able, while groups without a normal distribution were
analyzed using the Mann—Whitney test. The chi’ test and
chi® test with the Yates correction were used for the
selected nonparametric data. Univariate logistic regression

analysis was also used to predict the factors that were
associated with the effectiveness of electrical cardiover-
sion and maintaining sinus rhythm. A receiver operating
characteristic (ROC) curve analysis was used to evaluate
the diagnostic performance of frailty syndrome. The area
under the curve was calculated to reflect and to compare
the predictive value of frailty syndrome in order to dis-
criminate the patients who had an effective electrical car-
dioversion and maintenance of sinus rhythm. The results
were considered to be significant at P values <0.05. All of
the presented analyses were performed using MedCalc
(MedCalc Software, Ostend, Belgium).

Results

The characteristics of the patients that were included in the
study are presented in Table 1. Effective electrical cardio-
version was observed in 174 patients of the 199 patients
(87.4%). In this group, electrical cardioversion was effec-
tive in 64 (80%) of the women and 110 (92.4%) of the men;
p=0.094. Frailty was recognized in 68 of the 199 patients
(34.17%). Frailty syndrome was diagnosed in the women
more often (37) (46.25%) compared to the men (34)
(28.2%); p=0.032. None of the patients had complications

Table | Characteristics of the Patients That Were Included in the Study

All Frailty Robust p
n=199 n=68 n=131

Age 7141 £6.99 7444 £ 6.95 69.83 £ 6.50 0.000
Gender [women] 40.2% 54.41% 32.82% 0.003
Weight [kg] 83.37 £ 15.66 80.14 £ 16.30 84.97 £ 14.85 0.051
Height [cm] 67.38 £ 9.62 165.00 + 9.33 168.56 + 9.59 0.019
EHRA

| 20.10% 5.88% 27.48% 0.043

2 43.22% 20.59% 54.96%

2b 15.58% 22.06% 12.21%

3 20.10% 48.53% 5.34%

4 1.01% 2.90% 0%
Hypertension [yes] 79.39% 85.29% 76.36% 0.138
Diabetes [yes] 19.09% 27.94% 14.50% 0.000
Peripheral Artery Disease [yes] 55.78% 61.76% 52.67% 0.579
CHA,DS,VASC 354 + .46 447 £ 1.36 3.05 % 1.26 0.000
Creatinine [mg/dl] 1.08 + 0.44 1.0l £0.23 1.12 £ 0.51 0.073
Ejection fraction [%] 52.74 £ 11.08 54.37 £ 10.69 51.87 £ 11.22 0.134
Left atrium area [cm?] 2642 £ 5.16 26.13 + 493 26.57 + 1.15 0.572
Left atrium diameter 4449 + 5.46 4440 £ 5.14 44.55 * 5.64 0.863
NOAC 38.69% 29.41% 43.51%% 0.053
VKA 59.29% 66.18% 55.72% 0.155
Other 2.02% 4.41% 0.77% 0.227

Abbreviations: EHRA, European Heart Rhythm Association; NOAC, novel oral anticoagulants; VKA, vitamin K antagonists; Other, eg enoxaparin.
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Table 2 Gender-Related Values of Frailty Syndrome and the Individual Domains

Whole Group Men Women P
Mean; SD Mean; SD Mean; SD
Min - Max Min - Max Min - Max
n=199 n=119 n=80

Total frailty 373 £ 1.93 334+ 1.94 431 £ 1.94 0.000
0-8 0-8 0-8

Physical components 232+ 1.39 2.14 + 140 259 + 1.40 0.026
0-6 0-5 0-6

Emotional components 0.97 £ 0.8l 0.82 £ 0.75 1.19 £ 0.84 0.002
0-3 0-3 0-3

Social components 0.44 + 0.58 0.38 + 0.54 0.54 + 0.64 0.058
0-3 0-2 0-3

such as a stroke/TIA (transient ischemic attack) after cardi-
oversion. Most of the patients (183) (92%) used B-blockers,
and the second most frequent group of drugs were potas-
sium channel blockers and (52) (26%) of patients used
calcium channel blockers. Cardioversion after the first
shock was successful in 183 (92%) of the patients. The
detailed characteristics regarding the occurrence of frailty
syndrome are presented in Table 2.

The patients for whom cardioversion was effective
showed a significantly lower severity of frailty syndrome
(3.44 £ 1.83 vs 5.87 + 1.12; p=0.000) and its components:
physical components (2.14 = 1.33 vs 3.62 + 1.05 p=0.000);
emotional components (0.92 + 0.79 vs 1.29 £ 0.86
p=0.037) and social components (0.37 £ 0.56 vs 0.96 +
0.46; p=0.000) compared to those patients for which car-
dioversion was ineffective.

An analysis of sinus rhythm maintenance after six-
month of follow-up showed that the group of patients
with a maintained sinus rhythm had a significantly lower
severity of frailty syndrome (3.55 £ 1.91 vs 5.04 + 1.63;
p=0.000) and its components: physical components (2.21
+ 1.36 vs 3.17 + 1.31; p=0.001) and social components
(0.39 £ 0.57 vs 0.79 + 0.59; p=0.002). We found signifi-
cant difference in the values for the emotional scale (0.95
+ 0.81 vs 1.08 + 0.78; p=0.465).

The effectiveness of cardioversion in the frailty-
affected group was 66.2% (45/68), whereas it was 99.2%
(130/131) in the robust group; p=0.000. In the women with
diagnosed frailty syndrome, the effectiveness of cardiover-
sion was 59.5% and 100% of cardioversion was effective
in the robust women. A similar situation was observed in

the group of men, in the men with frailty syndrome,

cardioversion effectiveness was 74.2%, while in the robust
patients, it was 98.9%.

Most of the patients (87.9%) had maintained sinus
rhythm after six months. In the frailty-affected group, it
was 75% vs 94.6% in the robust group; p=0.000. Sinus
rhythm was maintained in all of the women in the robust
group but in only 54.1% of the women with diagnosed
frailty syndrome. In the men, the difference between main-
taining sinus rhythm that was dependent on the occurrence
of frailty syndrome was smaller — 94.3% of the robust men
and 80.64% of the men with diagnosed frailty syndrome
had maintained sinus rhythm after six months.

In the logistic regression, which had been adjusted to
age and gender, frailty (OR: 0.41, 95% CI:0.2870-0.5851;
p<0.000; Nagelkerke R? = 0.33) was an independent pre-
dictor of the effectiveness of electrical cardioversion. The
ROC curves for frailty in the effectiveness electrical car-
dioversion are presented in Figure 1. The area under the
curve was 0.856 (95% CI — 0.799-0.902). The cutoff value
for recognizing frailty was 4 (p<0.000). Similarly, in the
univariate logistic regression, which had been adjusted to
age and gender, frailty (OR: 0.65, 95% CI1:0.5010-0.8330;
p=0.000; Nagelkerke R* = 0.12) was also an independent
predictor for maintaining sinus rhythm. The ROC curves
for frailty in maintaining sinus rhythm are presented in
Figure 2. The area under the curve is 0.718 (95% CI —
0.650-0.779). The cutoff value for recognizing frailty, in
this case, was also 4 (p<0.000).

Discussion
Atrial fibrillation very often affects the elderly. Bunch et al
proved that AF was independently associated with all
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Figure | The ROC curves for frailty in the effectiveness of electrical cardioversion.
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Figure 2 The ROC curves for frailty in the maintenance of sinus rhythm.

forms of dementia.'> Some geriatric-dependent diseases
are described as being the reasons for not prescribing
oral anticoagulants, which suggests that prescribers may
either be unaware of or deliberately ignoring the presence
of these factors in clinical settings.'> Meanwhile, the study
of Nguyen et al suggested that the frailty status had little
impact on antithrombotic prescriptions and also had no
impact on anti-arrhythmic prescriptions.'* One of the

biggest problems in modern geriatrics is frailty syndrome,
which is often mistakenly identified with multiple dis-
eases. Frailty syndrome is a state of increased susceptibil-
ity to endogenous and exogenous stress factors, which
result from reduced physiological reserves and the dys-
function of many of the systems that affect homeostasis
and the stress response.'>'¢

The literature reports that frailty syndrome is diag-
nosed in 4.4% to 75.4% of patients with atrial fibrillation.
Polidoro et al showed that frailty is an independent factor
that is associated with prevalent AF (AF: 89% frail vs no
AF: 67% frail). In our study, we identified frailty syn-
drome in 34.2% of patients, and more often among the
women.' 78

Many authors have undertaken research whose aim
was to assess the factors that affect the effectiveness of
electrical cardioversion. Among the factors that influence
the effectiveness of cardioversion are the elimination of
the cause of arrhythmias, the duration of arrhythmia,
age, obesity, mitral valve defects, left atrial enlargement,
number of previous relapses, atrial conduction distur-
bances and a higher heart rate. A number of researches
also lists the echocardiographic factors that are condu-
cive to the recurrence of arrhythmia, among which the
size and function of the left atrium and its appendix are
the most important.'® ' There is also a need to explain
fact that AF recurrence rates after electrical cardiover-
sion are ranging from 63% to 84% in the first year,
meanwhile according to our results 87.9% of the patients
had maintained sinus rhythm after six months. We
believe this is related to the specific population. In our
case, prior to their recruitment for the study, the patients
were being treated by a cardiologist and were receiving
the appropriate antiarrhythmic treatment, which had been
adjusted according to their age and abilities.

However, among these numerous studies, no impact
analysis of the effect of frailty syndrome on the effectiveness
of electrical cardioversion and the maintenance of sinus
rhythm has been undertaken. According to the adopted
definition of frailty syndrome, this is a geriatric syndrome
that is characterized by a reduction in the reserves and
resistance to stressors, which result from the accumulation
of the decreased efficiency of various physiological systems,
which in turn leads to a susceptibility for the occurrence of
some adverse consequences. A reduction in the reserves,
a lack of resistance to stressors and a reduced efficiency of

the physiological reserves may result in the ineffectiveness
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of cardioversion and an inability to maintain sinus rhythm
after successful electrical cardioversion.”?

The results of a European Heart Rhythm Association
survey showed that 40% of the centers believed that a rate-
control strategy was the best approach for frail patients
with AF, whereas 57.1% of the centers believed that both
the rate-control and rhythm-control strategy could be used
depending on the clinical context.”’

Assessing the occurrence of frailty syndrome before
elective electrical cardioversion could be an element in
deciding whether to perform cardioversion and the treat-
ment strategy to be used. Elderly patients who are already
at risk of frailty syndrome or are prefrail are at risk of
cardioversion failure and a lack of maintaining sinus
rhythm at a 180-day follow-up. According to our results,
modifying of the value on the Tilburg Frailty Indicator to 4
points (typical value is 5 points) for patients with atrial
fibrillation may be one of the reasons for the lack of
treatment effectiveness and a predictor for recommending
those patients for increased care and a comprehensive
holistic geriatric assessment. Our results are in agreement
with Lefebvre et al, who suggested that frailty syndrome
should be assessed for all patients with diagnosed atrial
fibrillation.?** Our results, combined with those of
Conkbayir et al, who believe that restoring and maintain-
ing sinus rhythm seem to have a beneficial effect on the
secondary prevention of stroke in patients with AF, may
cautiously confirm the general belief of clinicians that it is
necessary to restore sinus rhythm and its maintenance in
all patients but perhaps especially in the elderly.*®

Conclusion

Frailty is a novel, independent factor that can be used in
predicting the effectiveness of electrical cardioversion and
the maintenance of sinus rhythm in the elderly population.
Modifying the level of recognition in the Tilburg Frailty
Indicator to a 4 improved the prediction of the effectiveness

of electrical cardioversion as well as the maintenance of sinus
thythm.

Study Limitations
The most important limitation of this research is the fact
that our study sample was recruited from a single center.
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