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Atrial fibrillation (AF) is the most common sustained cardiac
rhythm disorder, affecting 1%-4% of the global population.1

The lifetime risk of developing AF is approximately 25%,
which increases with age and other risk factors.2 It is currently
estimated that 33.5 million people worldwide3 and more than
350,000 Canadians4 have AF and the prevalence is expected
to increase threefold over the next 3 decades with experts
categorizing the disease as a future epidemic.5 The increasing
prevalence has important public health implications because
AF is responsible for more disability than any other cardiac
arrhythmia.6 In a study that assessed the total costs of AF care
in Canada, more than 50% of the costs of AF represent the
direct and indirect costs associated with hospitalizations.6,7

Further, using administrative data from across Canada, the
Canadian Cardiovascular Outcomes Research Team reported
that AF hospitalizations were rapidly increasing.8

Strong associations exist between AF and increased risk of
stroke, development of heart failure, and increased mortality.9

Stroke, in particular, is a leading cause of chronic disability
and is associated with subsequent hospitalizations because of
long-term cognitive decline and increased risk of recurrent
stroke and mortality.10 Further, approximately 25%-30% of
strokes are attributable to the presence of AF.11 Cognitive
decline in AF patients, independent of previous stroke, has
also raised concern about the downstream effects of height-
ened AF burden on health care systems.12,13 Studies showed
that in patients without a previous stroke, AF was an
independent risk factor to accelerated cognitive decline and
new-onset dementia, both of which might lead to increased
long-term institutionalization and care.12,14 In addition to the
development of disease, AF further aggravates prevalent
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diseases, such as heart failure, chronic kidney disease, and
chronic obstructive pulmonary disorder.9 Therefore, although
an evaluation of the true hospitalization burden due to AF is
of extreme importance, it a difficult and complex task.

In this issue of the Canadian Journal of Cardiology, Meyre
et al. report their comprehensive systematic review and
meta-analysis to provide a more clear, accurate, and thorough
understanding of the increased risk of hospitalizations in pa-
tients with AF.15 The authors included 35 studies that
assessed the incidence of all-cause hospitalizations in a total of
311,314 AF patients. Their study showed that the pooled
incidence of all-cause hospitalizations was high (43.7 [95%
confidence interval, 38.5-48.9] per 100 person-years), which
translates to almost half of all AF patients requiring a hospi-
talization per year. Readers need to be cautious, however,
because there was a tenfold heterogeneity between studies,
with incidence rates ranging from 8.9 to 88.0 all-cause hos-
pitalizations per 100 person-years. Among the 24 studies that
reported the incidence of cardiovascular hospitalizations, AF-
related admissions were the most frequent, followed by
heart failure, bleeding, stroke, and myocardial infarctions. In a
meta-regression analysis, only advancing age and presence of
chronic pulmonary disease were identified as positive pre-
dictors for all-cause hospitalizations. The high incidence of
hospitalizations, all-cause and cardiovascular, led the authors
to conclude that effective strategies to reduce hospitalizations
and adverse events due to AF are warranted to improve
patients’ lives and reduce the hospitalization burden of AF
patients on health care systems.

Hospitalizations because of AF is a key patient-oriented
outcome, in addition to a major effectiveness and health
care outcome measure.7,16 As research evolves to include the
patient perspective, studies assessing outcomes important to
patients are essential. Reductions in hospitalizations and
strokes were identified as the most important outcomes
among surveyed AF patients,7,16 which makes the findings
reported by Meyre et al. more relevant and important.15

As evidenced by the vast heterogeneity in all-cause hospi-
talization incidence between studies, the precision of the
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estimate for the association between AF presence and all-cause
hospitalization is difficult to quantify. Consequently, the
systematic approach to study identification and appraisal
combined with the most rigourous meta-analytical techniques,
including a random effects model that appropriately accounts
not only for within study, but also between study, as used by
the authors is necessary to attain this goal.17 The authors
further attempted to explain the residual hospital admission
rate variations by applying the common techniques of
regression and stratification to the combined results.

It is challenging to differentiate hospitalizations that were
attributable to the presence of AF, aggravated by AF, or un-
related to AF. Therefore, the authors also provide evaluation
of all-cause hospitalizations in addition to cardiovascular and
noncardiovascular hospitalizations separately, which are
assumed to reflect AF-related and non-AF-related events.
However, ambiguity arises when the authors categorized
hospitalization as AF-related, because this is not precisely
defined.15 Although it might be assumed that the primary
admission diagnosis was AF, it can be argued that stroke, heart
failure, and bleeding events were also AF-related hospitaliza-
tions, further emphasizing the challenge of determining the
effect of AF.

Although the authors should be applauded for presenting a
comprehensive and well written systematic review, which
leads to an improve understanding of the burden of hospi-
talizations due to AF, important pieces of the puzzle con-
cerning the entire disease burden on our health care systems
are missing. First, the authors capture the number of hospi-
talizations, however, the length of stay in these studies was not
reported. To understand the AF disease burden on our health
care systems, it is important to understand the effect of AF on
hospital duration, a surrogate marker for disease severity and
resource utilization. Among the studies included in the meta-
analysis of Meyre et al., the mean length of stay ranged from 4
to 9 days.18-23 Future research could investigate these varia-
tions in the length of stay using the same techniques of meta-
regression and stratification.10 For example, length of stay
might differ according to age or reason for admission. This
was indicated in an Australian study, which showed the
average length of stay for an AF patient 65 years or older was
12.8 � 9.0 days,24 which is greater than that of the overall AF
populations included in the present meta-analysis.15

Most studies included in the review had a short follow-up
time of 1-3 years,15 and therefore the lifetime burden of AF
on hospital admissions is not captured. In randomized trials or
studies following patients from the date of new-onset AF or
postintervention, AF patients might have more hospitaliza-
tions because of therapy changes necessary to effectively
manage AF. Hospitalizations might decrease after patients are
medically stabilized, therefore the lifetime incidence per 100
person-years might also be less than estimated in Meyre
et al.15

However, the most difficult aspect of attributing hospi-
talizations to AF is the potential under-reporting of silent AF,
a condition estimated to occur in approximately 10%-30% of
AF patients.11 Because these patients and their physicians are
often completely unaware of paroxysmal AF, this untreated
condition might unknowingly contribute to ischemic stroke
and heart failure hospitalizations.11 Thus, the estimate in
Meyre et al. is on the basis of studies of patients with detected
and known AF,15 which might be an underestimate of the
true AF disease burden.

Meyre and colleagues are to be congratulated for focusing
our attention on the costly, life-threatening, and adverse
quality of life outcomes associated with AF hospitalizations.
The authors’ conclusions that effective strategies are required
to treat AF and reduce hospitalizations is certainly valid.
Strategies including better anticoagulation management and
newer technologies such as the left atrial appendage closure
devices and catheter ablation have been investigated. The use
of catheter ablation in particular has shown promise with
observational studies indicating that there is a reduction in
health care resource utilization, including hospitalizations,
after ablation compared with before the procedure.25,26

However, more data are warranted to investigate potential
long-term reductions in stroke risk with left atrial appendage
closure devices.27,28 More methodologically rigourous studies
on meaningful patient-centred outcomes, including hospital-
izations, due to differing management strategies are certainly
warranted.
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