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ABSTRACT ARTICLE HISTORY
Background: Atrial Fibrillation (AFib) is the most common cardiac arrhythmia, occurring in =1% Received 26 August 2019
of the general population. An increased risk of malignancy among patients with AFib would be of ~ Accepted 12 December 2019
substantial public health importance, given the high prevalence and associated economic

bur-den‘of both disorders. _ _ S . KEYWORDS
Objectives: To evaluate the relationship between atrial fibrillation (AFib) and cancer. Atrial fibrillation; cancer(s);
Methods: We conducted an extensive database search on PubMed, Google Scholar, neoplasm(s); malignancy(ies)
ScienceDirect, and SEER Database from their inception to September 2019 for any study

that evaluated the association between AFib and cancer.

Results: In the first 3 months of AFib diagnosis, Ostenfeld et al. reported an absolute cancer

risk of 2.5% with a standardized incidence ratio of 7.02 and 3.53 for metastatic and localized

cancer, respectively. Likewise, Saliba et al. detected an increase in the odds of cancer

diagnosis in first 90 days after AF diagnosis with OR of 1.85. Moreover, in another study new-

onset breast and colorectal cancer was especially associated with AF in the first 90 days after

diagnosis with HR of 3.4 but not thereafter (HR 1.0). Similarly, Conen et al. reported high

relative risk of cancer with HR of 3.54 in the first 3 months after new-onset AFib. However,

beyond the initial 90 day period, the risk of cancer in AFib is only slightly increased.

Conclusion: Based on our review, there appears to be an increase in risk of subsequent

diagnosis of cancer in patients with AF, likely owing to the shared risk factors between the

two conditions. While the results of this study raise interesting questions for future search,

they are not currently strong enough to justify initiating cancer screening for an occult cancer

in a patient with AF. Regardless, measures to target modification of these shared risk factors

remains an important consideration.

1. Introduction 95% CI 1.02 to 1.38 [7,8]. A recent study showed that
overall prevalence of AFib in cancer patients is
approximately 14.1%. Although a formal association
cannot be determined from cross-sectional studies, it
has been suggested that cancer could be a risk factor for
AFib. Alternatively, studies also suggest that AFib
could promote the development of cancer; as both
Women’s Health Study (WHS) and Danish National
Registry study detected a significant increased risk of
cancer after AFib diagnosis [9,10]. However, recent
studies by Saliba et al., and Wassertheil-Smoller et al.,
paradoxically did not support the notion of AFib being
a risk marker for cancer [11,12]. An increased risk of
malignancy among patients with AFib would be of
substantial public health importance, given the high
prevalence and associated economic burden of both
disorders. Therefore, we conducted this in-depth lit-
erature review to further evaluate the relationship
between AFIB and cancer. A total of nine cohort stu-
dies were included in our review.

Atrial Fibrillation (AFib) is the most common cardiac
arrhythmia, occurring in =1% of the general popula-
tion [1]. AFib is associated with fourfold to fivefold
increased risk of stroke, a twofold to threefold
increased risk of congestive heart failure, a twofold
increased risk of thromboembolism, impaired quality
of life, and leads to increased mortality [2,3].
According to the Framingham study, even in the
absence of preexisting cardiovascular disease, AFib
doubles the mortality risk in both men (multivariate
OR, 2.4 [95% CI, 1.8 to 3.3]) and women (multivariate
OR, 2.2 [95% CI, 1.6 to 3.1], suggesting a close associa-
tion between noncardiovascular diseases and AFib [4].
Among such disorders, malignancies are accountable
for a substantial proportion (12%) of these deaths [5,6].
Cross-sectional studies showed that AFib was more
prevalent in patients with cancer than those without
cancer (3.6% in patients with cancers vs. 1.6% controls
who had no diagnosis of malignancy) (odds ratio 1.19,
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2, Materials and method
2.1. Search strategy and data sources

We conducted an extensive database search on
PubMed, Google Scholar, ScienceDirect, and SEER
Database from their inception to September 2019
for any study that evaluated the association between
AFib and cancer. To identify any additional studies,
the bibliographies of relevant articles were also
searched. The search used the following keywords:
Atrial fibrillation, cancer(s), neoplasm(s), and
malignancy(ies).

2.2. Study selection

Studies were considered eligible if they met all of the
following criteria: an original study comparing AFib
in adults >18 years of age with an inactive control
(general population or age-matched controls), inci-
dence reported for cancers of any type, follow-up
over 1 year, provided hazard ratios or relative risks
and the corresponding 95% Cls. Extra studies were
identified by a hand search of all the references of the
retrieved articles Studies were assessed as having low,
high, or unclear level of bias using the Cochrane Risk
of Bias assessment tool.

2.3. Data extraction and quality assessment

Two reviewers (NL, VK) independently identified all
the retrieved studies based on the aforementioned
selection criteria. We also performed a cross-
reference search of eligible articles to identify studies,
which we did not find in the computerized search.
The following information were extracted from the
studies: study design, the name of the first author;
publication year; regions of study; study period; sam-
ple size; case size; duration of follow-up; gender;
mean age or age range; comorbidities; and pharma-
cological treatment. Any disagreement was resolved
through discussion and consensus.

3. Results
3.1. Studies and patient population

A total of nine cohort studies (N = 670, 733) were
included [8-11]. Summary of this selection process is
given in PRISMA flow chart (Figure 1). PICO ques-
tions for our review are mentioned as follows:
Population: Adults >18 with AFib; Intervention:
Investigations like CXR, CBC/CMP, ECG, or tumor-
specific labs for cancer diagnosis; Comparison:
General population or age matched controls without
AFib diagnosis; Outcomes: The outcome of interest
was incidence of any type of cancers in each study with

hazard ratios or relative risks and the corresponding
95% CT’s to prove association of AFib and cancer.

3.2. Studies investigating AFib (exposure) and
cancer (outcome) association

(1) Saliba et al. conducted two large prospected
population-based case-control studies (the
molecular Epidemiology of Colorectal Cancer
(MECC) in March 1998, and the Breast Cancer
in Northern Israel Study (BCINIS) in
January 2000) to assess the association
between cancer and AFib. They assessed an
association between exposure (AFib) and out-
come (cancer) using a case-control approach.
Cases included 9264 incident cancer patients
while 10,727 individuals who were cancer free
at the time of recruitment were controls.
A previous history of AFib was identified in
3.8% (N = 352) cases and 5.0% (N = 538)
controls. The immediate period (90 days)
after an AF event was associated with a 1.85
times increased risk of cancer. Cancer odds
was 2.11 in the first 3 months of AF diagnosis,
and 0.78 with AF of longer than 3 months.

(2) Ostenfeld et al. conducted a population-based
cohort study from 1980 through 2011 to deter-
mine the risk of localized or metastatic cancer
following diagnosis of AFib (N = 269,742).
Median follow-up was 3.4 years. They reported
an absolute risk of 2.5% for cancer in AFib
patients (N = 665) within 3 months of follow-
up. A total of 2948 cases of metastatic cancers
were diagnosed with standardized incidence
ratio (SIR) of 7.02, while 2129 cases of non-
metastatic cancers were diagnosed with SIR
of 3.53.

(3) Wassertheil-Smoller et al. conducted a large trial
(N = 93,676 postmenopausal women) named
Women’s Health Initiative (WHI) Observational
study in the United States from 1994 through
1998 to determine an association between AFib
and development of invasive breast or colorectal
cancer. 4376/86,046, patients had baseline diag-
nosis of AFib (5.1%). Median time of follow-up
was 15.3 years and 15.9 years for breast and color-
ectal cancer, respectively. They found that AFib
was associated with a 19% higher risk of incident
breast cancer; however, they noticed that this
association may be related to baseline use of car-
diac glycosides (digoxin). Baseline use of cardiac
glycosides showed 68% higher risk of invasive
breast cancer with HR of 1.68. However, use of
cardiac glycoside was not associated with risk of
colorectal cancer (HR = 1.08).

(4) Conen et al. conducted a large prospective
cohort trial (N = 3461 women) from 1993
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Figure 1. PRISMA flowsheet showing literature search and study selection details.

(5)

through 2014 to study the relationship between
AFib and cancer. Follow-up was conducted for
a median of 19.1 years. New onset AFib and
malignant cancer was confirmed among 4.2%
(N = 1467) and 14.8% (N = 5130) individuals,
respectively. Risk of cancer was noted to be high-
est within the first 3 months of AFib with an
incidence of 3.8 per 100 person-years (HR 3.54;
p < 0.001), but it remained significantly elevated
beyond 1 year as well (incidence 1.3 per 100 per-
son-years; HR 1.42, p < 0.001).

Vinter et al. conducted a population-based cohort
of 270,000 patients with new-onset AF. Median
follow-up time was 16-19 years. They found
higher incidence of cancer within first 90 days
after diagnosis of AFib with the standardized rate
incidence ratio of cancer diagnosis to be 5.11 [13].

3.3. Studies investigating cancer (exposure) and
AFib (outcome) association

(1)

Kattelus et al. conducted a long-term prospective
study (OPERA study) (N = 1045) with a mean
follow-up time of 16.3 years. They demonstrated

(4)

that cancer patients had greater probability of
developing AF for a HR of 2.47 [14].

Guzzetti et al. observed in a case-control study
(cases/controls 456/791) that patients who
were admitted for surgical management of
colorectal neoplasm from 1987 to 1998 were
more than twice as likely to have AFib than
patients admitted for non-neoplastic surgery,
with an adjusted odds ratio (OR) of 3.5 [15].
Likewise, another case-control study was per-
formed by Guzzetti et al. in 2008 (N = 2339).
In this study, they compared presurgery electro-
cardiograms of patients with cancer (colorectal/
breast cancer -> cases) to matched patients
admitted for non-neoplastic surgery. They
observed that AFib was present in 3.6% of the
cases and 1.6% in controls with OR of 3.3 [7].
In 2012, Erichsen et al. conducted a population-
based case control study including 28,333
patients. They observed after 90 days of color-
ectal cancer diagnosis patients were more likely
to develop AFib than controls with OR of 12.
This higher risk was only found in initial 90-day
period [16].
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(5) Saliba et al. in aforementioned study also
assessed the association between cancer as expo-
sure and AFib as outcome using a prospective
cohort approach analysis. In the first 90 days, the
risk of AFib was 3.05, while it was 1.01 beyond
first 90 days.

4. Discussion

In this review, we investigated the association between
cancer and atrial fibrillation. Aforementioned results
showed a markedly increased incidence of cancer diag-
nosis within the first 3 months following a diagnosis of
atrial fibrillation. However, beyond 3 months the risk
was only slightly increased.

The potential mechanisms underlying the associa-
tion between AFib and increased long-term cancer
risk remain unclear. Shared risk factors (e.g.,
advanced age, obesity, diabetes, and smoking) for
both cancer and AFib possibly explain this association
[8]. Also, antiarrhythmic medications are guideline
recommended first-line management of AFib.
Recent studies have shown increased cancer risk
with antiarrhythmic medication use particularly
Amiodarone. The study by Su et al. found that amio-
darone use was associated with increased risk of inci-
dent cancer in male patients with (SIR, 1.18; 95% CI,
1.02 to 1.36 [p = 0.022]). Similarly, in the study by
Lim et al. Amiodarone was associated with an
increased risk of malignant neoplasm of liver and
intrahepatic bile ducts with an odds ratio of 1.60 (1.-
45-1.77). The latter study also found an association of
increased risk of cancer with other antiarrhythmic

medications like Quinidine and Propafenone; how-
ever, the adjusted ratios were not significant for
these two drugs [17,24]. Few case reports have
described hepatotoxicity arising from the use of
Propafenone. Steatohepatitis, hepatocellular injury,
and fibrosis leading to cirrhosis and HCC is proposed
mechanism of action [19]. Furthermore, as suggested
by the prominence of colon cancer, increased detec-
tion can be due to gastrointestinal bleeding with
anticoagulation use (Figure 2).

In our analysis, the most significant association
between AFib and incident cancer was in the first
3 months of AFib diagnosis, hence it can be specu-
lated that AFib may be an early sign of occult
cancer. Further, in the Danish study, 57% of the
reported cancers had metastasis, suggesting that the
cancers were present and undetected at the time
when AFib was diagnosed. This finding is in con-
gruence to the study by Guzzetti et al, who
reported a more than two-fold higher prevalence
of AFib among cases with either colorectal or breast
cancer as compared to cancer-naive controls [7].
Multiple other studies have echoed this association
indicating concomitant prevalence of AFib and can-
cer [15,16,18]. Cancer may increase risk of AFib via
complex/systemic inflammatory responses leading
to CRP elevation, hypercoagulability leading to pul-
monary micro-embolism or autoantibody produc-
tion by paraneoplastic syndromes.

In contrast with the relationship between AFib and
heart failure, myocardial infarction, and venous
thromboembolism, which are more likely to be truly
causally bidirectional, the association between AFib

Figure 2.
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and cancer is not as distinct. Women Health Study
[12] suggested that AFib may be an initial manifesta-
tion of a systemic process which increases the risk of
both the diseases and proposed a bidirectional asso-
ciation between the two entities with possible inter-
linking by shared risk factors (obesity, smoking, and
alcohol) and shared systemic factors (inflammation,
oxidative stress, and apoptosis) [26,27,28].

Our analysis did not show a significant association
between AFib and breast cancer. The study by
Wassertheil-Smoller et al. noted that the association of
risk of breast cancer with AFib in postmenopausal
women was related to the use of cardiac glycosides in
these patients [12]. Similarly, a recent meta-analysis
showed an overall 34% increase in breast cancer risk
with use of cardiac glycosides, further validating this
association [25].

The elevated medical surveillance among patients
with new-onset AFib may result in detection bias as
a potential cause of increased diagnosis of cancer in
the immediate period as investigations like imaging
studies (e.g., Chest X-ray, cerebral scan, CT, or MRI)
are more prevalent in patients with AFib [20]. In
addition, some patients with AF can be symptomatic
and repeatedly seek care for managing these symp-
toms leading to an increased chance diagnosis of
cancer [21] or possibly due to excessive radiations
that AFib patients may already be undergoing which
could lead to a potential cancer diagnosis. This aspect
is not well reported in literature and thus can be
explored in the future research. WHS in 2016
reported elevated relative risk for malignant cancer
beyond 1 year of AFib diagnosis after adjustment for
screening. In Danish study, AFib showed strong asso-
ciation with cancers that are sensitive to detection
bias like nonmelanoma skin cancers [22] and
advanced malignancies. Similarly, a case-control
study by Muller et al. consisting of 12,304 veterans
in the United States showed a positive association of
AFib and atrial flutter with increased occurrence of
colon cancer after 5-10 years after initial diagnosis
[23], indicating AFib may act as a potential risk
marker for cancer.

This analysis has patient management implications
for clinicians and warrants future research to further
delineate the relationship between these two entities.
AFib is associated with increased mortality, concomi-
tant cancer diagnosis further increasing mortality risk
underscoring the need for cancer surveillance in such
patients [29]. There are several shared risk factors
between AFib and cancer, keeping this in mind some
preventive strategies might be beneficial for both dis-
orders, e.g., smoking cessation. Alternatively, AFib and
cancer also share opposite risk factors, such as Atrial
natriuretic peptide (ANP) levels are increased in AFib,
and in some recent studies ANP has shown anti-
proliferative activity against various forms of human

cancers [30-32]. Identification of such factors in future
studies may have relevant public health implications
for cancer prevention. Finally, the interrelations
between AFib and cancer are complex, which demands
further investigations.

Some important limitations to our review should
be considered. More than 80% of the subjects in the
included studies were female. Because of the paucity
of the data, it is difficult to comment on the subgroup
analyses to evaluate the association of AFib with
cancers other than that of breast and colon. No
adjustments for sex, comorbidities, or medication
use were made which remains a concern. The num-
bers of included studies was small.

5. Summary

In conclusion, available data suggests that patients
with AFib have an increased probability of a cancer
diagnosis within 3 months after being diagnosed with
AFib. After the initial 90-day period, the risk is only
slightly increased. Screening for cancer at the time of
AFib diagnosis might require extensive work-up, and
it remains unclear whether earlier diagnosis will
affect the prognosis. Regardless, optimal risk factor
control in AFib patients seems justifiable.
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