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Atrial fibrillation (AF) affects more than 33 million people worldwide.! The prevalence in
high-income countries is 1-4%, but rises to more than 13% in individuals over 80 years of
age.2 Although embolic stroke is the most feared complication, over the past few decades
AF has been associated with increased risk of myocardial infarction,3 heart failure,*
dementia,® chronic kidney disease,®’ venous thromboembolism,8 and mortality.®
Conversely, biologically plausible bidirectional relations have been reported, such that
myocardial infarction, 10 heart failure,1° chronic kidney disease,7 and venous
thromboembolism!! are associated with increased risk of incident AF.

An association between AF and malignancy has been reported but incompletely defined.12
The earliest publications of cancer predisposing to AF came in the 1940s-50s with reports
of neoplastic cardiac infiltration or mechanical pressure on the heart,13 and with oncologic
thoracic surgery.1415 Subsequently, multiple studies have reported an increased risk of AF
after cancer therapy with surgery (particularly thoracic) and chemotherapy.12 However, the
prevalence of AF appears to be higher in patients with cancer at the time of diagnosis even
before undergoing therapy.16:17 Patients with cancer are also at increased risk of developing
AF, particularly in the first 90 days after diagnosis suggesting an overlap in
pathophysiological processes.1718

There have been periodic reports of AF preceding the diagnosis of cancer. A case-control
study among veterans published in 1994 appears to be the first report that antecedent AF was
more common (odds ratio, 1.34; 95% Cl, 1.16-1.55) among individuals with cancer
(colon).1® In 2014, investigators published a registry study of all Danish patients, and
observed that those with AF had a 2.5% (95% Cl, 2.4%-2.5%) absolute risk of a cancer
diagnosis in the first 3 months after diagnosis of AF, which represented a 5 fold increased
risk. They observed that the standardized incidence ratio of cancer was elevated at 1.11 even
24 months after AF diagnosis.2? The Danish investigators noted that the cancers were more
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likely to be metastatic (57%) at the time of diagnosis, which might suggest that the AF was
unlikely to have caused the cancer. The authors suggested that AF may act as a marker for
occult cancer.20

In this issue of JAMA Cardiology, Conen et al. investigated if the relationship between AF
and cancer in the Women’s Health Study (WHS) is bidirectional 2! In the large WHS cohort,
1467 women developed AF; the authors reported that the incidence of cancer was
significantly higher in women with AF compared to those without AF. The risk of cancer
was 3 fold greater within 3 months of AF diagnosis but still elevated beyond 1 year (hazard
ratio 1.42). Further, they investigated the risk of incident AF after diagnoses of cancer and
only found a 20% increased risk in the first 3 months, but not beyond.

The study by Conen et al. has several strengths, including the large sample size, low amount
of missing data, routine longitudinal surveillance and adjudication for cancer and AF, ability
to account for multiple potential confounders, adjustment for cancer screening tests, and the
authors’ multiple sensitivity analyses. The longitudinal nature of the study also is an
advantage, facilitating the ability to examine the relative timing of the AF and cancer
diagnoses. However, as noted by the authors both conditions frequently have long latency
periods, wherein they may remain clinically unrecognized, which may preclude precise
assessments of temporality.

The study by Conen et al. raises the question as to whether AF is a risk factor for cancer.
The term risk factor often implies a causal relation between the exposure and the outcome.
We concur with the investigators’ conclusion that the modest effect size of AF for cancer
after 3 months suggests that AF most likely serves as a risk marker for future diagnosis of
cancer. The mechanisms underlying the interrelations are probably multifactorial and
include shared risk factors, increased detection due to bleeding with anticoagulation
(suggested by the prominence of colon cancer), or other systemic processes (Figure 1).
Although cancer screening was adjusted for, it is possible that patients with AF are more
likely to have increased surveillance with other investigations including imaging studies (e.g.
CT or MRI) than patients without new-onset AF. In addition, AF is often undiagnosed or
asymptomatic?2 and patients who are more likely to be diagnosed with AF may have
significant differences than those who go clinically undetected. For example, patients who
are more symptomatic with AF may be more symptomatic for cancer, or may be more likely
to seek care for other ailments.

The distinction of AF being a risk marker for cancer, bears a contrast with the relationship
between AF and myocardial infarction, heart failure, chronic kidney disease, and venous
thromboembolism, which are more likely to be truly causally bidirectional. The underlying
mechanisms explaining the association between AF and cancer may be even more
complicated with possible interlinking bidirectional relationship of a wide variety of factors
(Figure 1).

The provocative work raises both clinical and research questions. Clinically, should a
diagnosis of AF prompt a search for occult cancer? Several factors argue against routine
screening, including the low absolute risk of cancer (in WHS 1.4 vs. 0.8 per 100 person
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years of follow-up in individuals with and without AF), and the potential cost and burden of
cancer screening. Similar to the literature regarding screening in unprovoked VTE,23 based
on available data cancer screening beyond standard routine health care is currently not
merited with a new diagnosis of AF.

Clearly many research questions regarding the complex interrelations between AF and
cancer remain, and with an aging population represent important areas for future research.
Further investigation is required to identify if the presence of AF and cancer should modify
management strategies given the increased risk of bleeding and thromboembolism observed
with both conditions.12 In addition, understanding the intermediate steps that link AF and
cancer in the bidirectional associations reported by Conen et al. may provide valuable
mechanistic and therapeutic insights for both conditions.
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Figure 1. Possible components underlying the association between atrial fibrillation and cancer
The factors contributing to the development, diagnosis, treatment, and complications of

atrial fibrillation (AF) and cancer have complex interrelations, many of which are
bidirectional. The development of AF and cancer are promoted by genetics, risk factors,
systemic inflammation, and neurohormonal changes. Patient specific factors affect the
likelihood of both conditions’ diagnosis. AF and cancer may in turn modify patient specific
factors, the original risk factors, neurohormonal systems, and systemic inflammation. AF
treatment is associated with increased healthcare exposure such as INR monitoring, follow-
up outpatient visits, and increased risk of bleeding, which may hasten cancer diagnosis.
Cancer treatments may also promote AF. Both AF and cancer can lead to multiple
complications, which can further modify healthcare exposure, the original risk factors,
systemic inflammation, and neurohormonal systems. The mechanisms underlying the
bidirectional relations AF and cancer are incompletely understood and require further
research.
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