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Abstract

Atrial fibrillation and obesity are interlinked epidemics and both impair quality of life. As the prevalence
of both conditions in the US continues to rise, so will the number of obese patients with atrial fibrillation
referred for catheter ablation. Catheter ablation has already been shown to significantly improve quality
of life in patients with atrial fibrillation. Until recently, there has been little attention to the effects of
catheter ablation on quality of life specifically in obese patients with atrial fibrillation. This paper will
review what is known about the effects of atrial fibrillation and obesity on quality of life and how quality
of life is affected by catheter ablation for atrial fibrillation in obese patients.

Introduction

Atrial fibrillation (AF) is the most common sus-
tained arrhythmia in the US, and it is expected to
affect more than 12.1 million people by the year
2050.! Obesity has also become a major health
problem in the US, with more than 70% of US
adults classified as overweight or obese.”> Obese
patients have a 1.5 times higher risk of develop-
ing new onset AF compared to normal weight
patients®* and it has been speculated that obe-
sity could be responsible for almost 60% of the
increase in AF incidence."* Given that these ep-
idemics appear to be interlinked, understand-
ing their interplay is of increasing importance.

Both AF and obesity have been shown to neg-
atively impact health related quality of life
(QoL)*® and catheter ablation for AF has been
shown to improve QoL measures of AF patients
to population norms.”!'' As the prevalence of
AF and obesity continue to rise, it is no surprise
that a substantial proportion of patients referred
for catheter ablation for AF are overweight or

obese.”*'® In these patients, catheter ablation
has been shown to be equally effective when
compared to normal body weight patients.'*"

Although catheter ablation has been shown to
improve QoL in multiple study populations, lit-
tle is known about the effects of catheter ablation
for AF on QoL specifically in obese patients. The
aim of this review is to summarize what is known
about the interaction between atrial fibrillation,
obesity, and quality of life as well as specifically
the effects of catheter ablation on quality of life
in AF patients who are overweight and obese.

Atrial Fibrillation, Obesity, and Quality of
Life

Most patients with symptomatic AF report im-
paired QoL, at least prior to treatment. In a
cross-sectional study, Dorian et al. assessed the
effect of intermittent AF on QoL using the SF-36,
Specific Activity Scale (SAS), and AF Symptom
Checklist. The AF patients had significantly worse
scores on all scales compared to healthy controls,
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and similar scores to patients with moderate heart
failure or prior coronary events.® Reynolds et al.”
published QoL outcomes for a large inception co-
hort of AF patients followed for up to 2.5 years
in the FRACTAL registry. FRACTAL patients
had SF-12 derived physical and mental summary
scores below age-adjusted population norms, and
AF Symptom Checklist scores were above histor-
ical healthy controls. In another large cross sec-
tional study, Dagres et al.” reported low baseline
QoL scores in AF patients as measured by the Eu-
roQoL questionnaire with average EQ-5D scores
of 0.73 and 0.85 and average EQ-VAS scores of 60
and 70 for women and men respectively.

Like atrial fibrillation, obesity also has a pro-
found effect on patient outcomes. From 1990 to
2000 the number of deaths attributable to poor
diet and physical inactivity has increased sub-
stantially.®® Beyond its effects on mortality, obe-
sity also impacts quality of life both directly and
indirectly through association with other chronic
health problems.”?! Sturm and Wells** examined
health-related QoL in a US civilian population
using the physical health scale of the SF-12 and
the Mental Health Inventory from the Medical
Outcomes Study. They found that obesity was
consistently a significant predictor of poor physi-
cal health, but not mental health. After adjusting
for a number of other chronic health conditions,
they found that BMI>35 was associated with SF-
12 physical scores that were 1.1 to 2 points low-
er in men and women, respectively, than scores
from normal weight individuals (BMI 18.5 — 25).

In a cross-sectional study, Jia et al.® assessed QoL
in obese patients without other chronic medical
conditions using the SF-12 and EuroQoL (EQ-
5D) and found that scores on both measures de-
creased with increasing levels of obesity. Com-
pared to normal weight persons, the greatest
decrement in both measures was seen in the most
obese group (class II, BMI > 35) but even over-
weight patients (BMI 25 to <30) and moderately
obese patients (BMI 30 to <35) had significant-
ly lower QoL scores than patients with normal
BMI. In the class II obesity group, decrements
in QoL measures were similar to the impact of
asthma, hypertension, and diabetes. For exam-
ple, SF-12 physical summary scores for class II
obesity were 4 points lower compared with nor-
mal BMI after multivariate adjustment, while

the adjusted effects of asthma, hypertension, and
diabetes were 2.0, 2.7, and 2.8 points respectively.
The impact of overweight (BMI 25-30) and class
I obesity (BMI 30-35) were considerably smaller.
Sach et al.” similarly reported decrements in QoL
measures in obese patients compared to normal
BMI patients after controlling for patient charac-
teristics and co-morbidities using the EQ-5D, SF-
6D, and EuroQoL visual analogue scale (EQ-VAS).
It is worth noting that not all population studies
have found impaired QoL in AF patients. “Elderly”
patients with AF have been shown to have no dif-
ferences in QoL measured by SF-36 when compared
to age-matched controls.However, this is likely a
different population than obese patients with AF
being treated with catheter ablation as these pa-
tients tend to present at younger ages.'*'*'>1¢ Cha
et al. found that their most obese group of patients
was significantly younger than their lower BMI
groups.'

The precise interaction between AF, obesity, and
other associated medical problems on QoL is dif-

Impact of Obesity on SF-36 Scores in AF

HEels Patients Prior to Catheter Ablation

Measure s BMI <25 BMI 25-29.9 BMI 230
Norm

General Health 70.8 68 + 18 66 +19 55+ 21

General Health 70.8 70.3 60.3

Mental Health  75.0 79+ 16 76 + 15 71+18

Mental Health  75.0 75.8 76.5

Egsmal Func- 33 73121 7621 64 +26

E};nyical Fune-g33 769 66.6

Social Function 84.3 74 +23 74 + 24 67 + 26

Social Function 84.3 80.1 77.3

Physical Role 82.5 46 +£43 47 +44 40 £ 42

Physical Role 825 73.4 52.8

Emotional Role 87.4 78 + 34 81+35 70 +40

Emotional Role 87.4 83.3 69.8

Pain 71.3 80 £ 22 75+23 71+£22

Pain 71.3 80.4 78.3

Vitality 58.3 50 +23 47 +23 41 £22

Vitality 58.3 56.9 50.7

SF-36 sub-scale scores are shown across BMI categories from
Cha et al.”” in the non-shaded rows and Mohanty et al.” in the
shaded rows. Normal values for the US adult population® are
also shown
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ficult to specify. We are not aware of studies eval-
uating the QoL impacts of obesity while adjusted
for the presence or absence of AF. In Table 1, taken
from 2 cohorts of AF ablation patients,'>" the base-
line impact of AF on SF-36 sub-scales across cate-
gories of BMI is shown. Generally speaking, SF-36
scales pertaining to physical health and function-
ing (e.g. physical function, role physical, vital-
ity) are below normal even in patients with BMI
<25, but in AF patients, all scales tend to decline
as BMI increases, particularly when BMI is >30.

Catheter Ablation for AF and Quality of Life

A variety of treatment strategies, including rate
control alone, have been shown to improve symp-
toms and QoL in patients with AF.* Catheter abla-
tion has become an important option for patients
with AF whose symptoms are not well controlled
despite other therapies. Multiple nonrandomized
and randomized studies assessing the effects of
catheter ablation for both paroxysmal and persis-
tent AF have included QoL or symptom assess-
ment among their endpoints, often using the SF-36
and/or some type of symptom checklist. Although,
these studies involved a variety of ablation tech-
niques and included patients with both paroxys-
mal and persistent forms of atrial fibrillation, all
studies reported large positive changes in all or
nearly all SF-36 subscales in patients following ab-
lation with varying follow up between 6 months
and up to 3 years.”

Several studies have described the effect of sinus
rhythm maintenance following catheter ablation
on QoL outcomes, with mixed results. Reynolds et
al.’ analyzed SF-36 QoL data from the Thermocool
AF trial, a prospective, randomized, multicenter
study comparing RFA catheter ablation with an-
tiarrhythmic drug therapy. Three months after,
ablation group scores on all 8 subscales of the SF-
36 as well as the physical and mental summary
scores had statistically significant increases, ap-
proximating or exceeding general US population
means. With mixed linear regression modeling,
documentation of atrial arrhythmia on monitor-
ing within 30 days of the QoL measurement was
strongly associated with reduced QoL scores. Cha
et al.’? found a similar association between QoL
improvement and maintenance of sinus rhythm.
Mohanty et al.” also found that patients with suc-

cessful ablation experienced a significantly higher
improvement in SF-36 physical summary scores
compared with those with recurrent arrhythmia.
On the other hand, Wokhlu et al.** did not find a
statistically significant difference in QoL improve-
ment based on ablative efficacy although the recur-
rence free group did show a trend toward greater
improvement in physical and mental summary
scores than those who had a recurrence. In con-
trast, changes in AF specific symptoms measured
using the Mayo AF-Specific Symptom Inventory
(MAFSI) more consistently reflected ablation effi-
cacy suggesting important differences between ge-
neric and disease-specific QoL measures following
catheter ablation. Purerfellner et al.* also reported
differences in QoL measures based on ablation effi-
cacy in disease-specific but not generic QoL meas-
ures following ablation. In their study, symptom
checklist frequency and severity scores as well as
SF-36 physical and mental summary scores im-
proved significantly following ablation. However,
when correlating both measures to atrial tachyar-
rhythmia burden as measured by pacemaker inter-
rogation, symptom checklist frequency and severi-
ty but not SF-36 composite scores was significantly
associated with atrial tachyarrhythmia burden.

Catheter Ablation and Quality of Life in
Obese Patients

Recently, several groups of investigators have re-
ported the effects of catheter ablation in patients
with atrial fibrillation based on BMI — with incon-
sistent results. Cha et al.”* prospectively studied
523 patients with highly symptomatic AF who un-
derwent catheter ablation at a single center. In this
cohort, 18% of patients were lean (BMI<25), 44%
were overweight (BMI 25 to <30), and 38% were
obese (BMI>30). There was no statistical difference
in AF recurrence rates among BMI groups. As
expected, significant differences in baseline SF-36
QoL scores were seen across the 3 BMI groups. In
particular, baseline scores appeared to be poor-
er in the obese patients (BMI>30) compared with
the lean (BMI<25) and overweight (BMI 25 to <30)
groups in all SF-36 domains. After 12 months of
follow up, improvement was seen in nearly all SF-
36 functional domains compared with baseline
and the magnitude of increase for each SF-36 scale
was similar for all BMI groups. Therefore, in this
population, generic QoL as measured by the SF-
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36 improved to a similar degree one year after AF
ablation, regardless of BMI grouping.

In contrast, Wokhlu et al.** reported that obese
patients experienced smaller long-term improve-
ment in QoL following ablation than non-obese
patients. They prospectively followed 502 symp-
tomatic AF patients undergoing AF ablation at a
single center and reported a significant increase in
SF-36 scores after ablation at 12 and 24 months for
their cohort as a whole. On univariate analysis,
obese patients (BMI>30) enjoyed smaller improve-
ments in SF-36 physical summary scores at 2 years
than non-obese patients (BMI<30), with gains of
roughly 12 points and 16 points, respectively, in
the two groups (using 0-100 scoring). After mul-
tivariate adjustment, the improvement in SF-36
physical scores 2 years after ablation was found
to be 6.8 points smaller in obese compared with
non-obese patients (p=0.0002). Based on Wokh-
lu’s data, obese patients undergoing AF ablation
still reported improved SF-36 physical scores at 2
years, but the improvement was less robust than
in non-obese patients.

Conversely, Mohanty et al.”® reported the results
of 660 prospectively enrolled patients undergoing
catheter ablation for AF. They divided patients
into two groups based on baseline BMI with 21%
of patients in the normal BMI group (BMI<25) and
79% of patients in the overweight or obese group
(BMI>25). Once again, baseline QoL scores — as-
sessed using the SF-36 and several depression and
anxiety scales — were generally higher among the
patients with normal BMI. In fact, most of the SF-
36 scales were at or close to population norms in
the normal BMI group. In this group, no signifi-
cant improvement in SF-36 scores was observed
after 12 months of follow up. In the overweight/
obese group, the 12-month post-ablation QoL
scores improved significantly in all measures ex-
cept physical functioning and bodily pain. How-
ever, given the differences between groups at
baseline, almost all SF-36 scores were higher at
12 months in the normal versus the overweight/
obese group. On multivariate analysis, “high”
BMI (BMI>25) was found to be an independent
predictor of QoL improvement, however the mag-
nitude of this effect, while statistically significant,
was small (3.5 points on the physical summary
score, using the 0-100 scale), after adjustment for
baseline scores.

The three recent studies which assessed the impact
of BMI on QoL improvement (using the SF-36 ques-
tionnaire) after AF ablation therefore each report-
ed a different result. Cha et al. observed similar
degrees of QoL improvement following ablation
among three different BMI groups. Wokhlu et al.
reported a lower degree of QoL improvement at 2
years in patients with obesity (BMI>30) compared
with lean and overweight patients combined. Mo-
hanty et al. reported no improvement in QoL in
lean patients (BMI<25) at one year, but significant
QoL gains in overweight and obese patients com-
bined (BMI>25).

Several possibilities for these discrepancies exist,
however, comparison between the studies is lim-
ited by the fact that each study reported results
using different BMI cut-points, and all 3 described
the relationship between obesity and QoL im-
provement after ablation only using the generic
SF-36 scale. More importantly, none of the 3 re-
ported results specifically for patients with stage
2-3 obesity (BMI=35), so results to date generally
pertain to ablated patients who are overweight or
have stage 1 obesity. The impact of AF ablation on
more severely obese patients is therefore presently
unknown.

In the study by Mohanty et al., no improvement
was seen in QoL in the normal BMI group, which
is contrary to the results of most published litera-
ture on AF ablation. The most likely explanation
for this finding is that the normal BMI group in
this study had relatively normal SF-36 scores at
baseline. This is evident by comparing the base-
line QoL scores of normal BMI patients in the Mo-
hanty study to the normal BMI group in the Cha
study, which were lower in almost every sub-scale
(Table 1). It remains quite possible that improve-
ments in AF symptoms and AF-related QoL might
have been observed in this group had they been as-
sessed with a disease specific questionnaire having
greater sensitivity to change in AF status, as sug-
gested by others.* This would be especially true in
a population of obese patients with multiple med-
ical problems affecting their QoL. Reynolds et al.
reported that noncardiac comorbid illness correlat-
ed with diminished scores on QoL scales reflect-
ing general health and functional status, whereas
cardiac conditions correlated with both reduced
general physical function and higher AF symptom
scores.”” Wokhlu et al., did find a greater sensitiv-
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ity to AF status with the AF-specific MAFSI score,
which was reflective of AF ablation efficacy unlike
generic SF-36 scores.*

Recognizing that most studies have shown a cor-
relation between ablation success and QoL im-
provement, one might expect obese patients to
have lower rates of QoL improvement related to
more technically challenging and, therefore, less
successful ablations. There is also a strong asso-
ciation between obesity and obstructive sleep ap-
nea, which has been correlated with AF recurrence
post-ablation independent of its association with
BML.'¢ Surprisingly, although obesity has been re-
ported to be an independent predictor of catheter
ablation failure in at least one study,'* multiple
other studies have shown catheter ablation to be
equally efficacious in obese patients with AF when
compared to patients with normal BMIs.'>'31¢

An obesity paradox has been described in conges-
tive heart failure, hypertension, peripheral vascu-
lar disease, and coronary artery disease with obese
patients having better long term outcomes than
non-obese patients.”* Badeka et al.*' showed
that among AFFIRM trial patients, overweight
and obese patients were at significantly less risk
of suffering death, cardiovascular death, and the
combined end points of the original AFFIRM trial
(ventricular tachycardia, ventricular fibrillation,
cardiac arrest, ischemic stroke, major bleeding,
systemic embolism, pulmonary embolism, and
myocardial infarction) compared to normal BMI
patients. It remains unclear as to whether such
an obesity paradox exists for obese patients un-
dergoing catheter ablation. From a quality of life
perspective, such an obesity paradox could be ex-
plained by regression to the mean, given that obese
patients are known to have lower baseline QoL
scores than nonobese patients. In general, obese
patients tend to present to physicians at younger
ages, tend to be younger in cohort studies, and
may be on more beneficial medical regimens from
earlier ages, which could contribute to effects seen.

It seems clear that the relationship between BMI
and quality of life following catheter ablation for
AF is neither linear nor simple. Future research
will need improved standardization in order to
answer the question of how quality of life of obese
patients is affected following catheter ablation.
Standardization should focus not only on how

BMI is analyzed but also what type of QoL meas-
ures are utilized. Patients with multiple comor-
bidities in addition to AF, such as obese patients,
are less likely to have large changes in generic
QoL measures even if AF is well controlled* sug-
gesting that a disease-specific QoL measure might
be more applicable to obese patients. Though, if
overall quality of life is unlikely to be improved
following catheter ablation, one could question
the utility of the procedure for obese patients
from a clinical and cost effectiveness perspective.
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