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Management of atrial fibrillation in patients
taking targeted cancer therapies
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Abstract

Atrial fibrillation (AF) is frequently observed in patients being treated for cancer and can lead to increased morbidity
and mortality in this population. With the use of newer, targeted cancer therapies, several drug-drug interactions have
emerged that complicate the use of antiarrhythmic drugs (AADs) in patients with active malignancy. Moreover, specific
targeted therapies such as ibrutinib may contribute directly to the development of AF. The decision to pursue systemic
anticoagulation can be challenging in patients with malignancy due to a number of factors, including the need for
frequent procedures, the presence of malignancy-related risk factors for bleeding, and limited data regarding the safety
of the novel oral anticoagulants (NOACs) in cancer patients. This review describes the challenges associated with AF
management in patients with cancer and highlights a number of important drug-drug interactions that can impact
patient management.
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Background
AF is commonly diagnosed in the setting of active can-
cer. Although there are limited epidemiologic data
examining the prevalence of AF in this population, one
recently published study of over 24,000 patients with
newly diagnosed malignancy reported that 2.4% of pa-
tients had pre-existing AF at the time of their cancer
diagnosis. An additional 1.8% of patients went on to de-
velop new-onset AF after their initial cancer diagnosis
[1]. In comparison, the overall prevalence of AF is ap-
proximately 1% in the general population [2]. However,
this estimate varies significantly with age, and the preva-
lence of AF has been reported to be as low as 0.1% in
adults less than 55 years of age to as high as 9% in pa-
tients greater than 80 years of age. The increased preva-
lence of AF in patients with cancer, compared to that of
the general population, thus likely reflects the increased
prevalence of AF in patients with advanced age and/or
cardiovascular comorbidities. Patients with cancer who
had either baseline or new-onset AF were older, with an
average age of 72–75 years compared to 60 years in
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patients who did not develop AF [1]. Moreover, patients
with cancer and AF had higher rates of hypertension,
myocardial infarction, and heart failure compared to
those patients who did not develop AF. These observa-
tions reflect the well-defined relationship between AF, age,
and cardiovascular comorbidies in the general population.
Compared to patients with baseline AF, those with new-
onset AF in the context of malignancy had a 2-fold in-
creased risk of thromboembolism and a 6-fold increased
risk of heart failure, highlighting the importance of
prompt recognition and treatment of AF during cancer
treatment. Notably, new-onset AF may in turn increase
the risk of subsequent cancer, particularly within the first
3 months following diagnosis of AF [3, 4]. This effect is
not well-understood but may be related to shared risk fac-
tors, increased detection of malignancies due to increased
health care exposure, or to the unmasking of occult GI
malignancies by anticoagulation [5].
AF is particularly common after surgical excision of

tumors, with rates ranging from 13% to 65% following
lung cancer surgery [6, 7]. Presence of AF after tumor
excision may also be an important prognostic marker:
lung cancer survivors with post-operative AF have a
higher morbidity and mortality compared to those who
do not experience AF, an effect which persists at 5 years
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of follow-up [8]. In parallel with the aging of the general
population, the number of cancer survivors in the United
States is anticipated to grow to nearly 19 million by the
year 2024 [9], in large part due to the advent of more ef-
fective, targeted cancer therapies. Many of these patients
will develop AF during cancer treatment and follow-up,
and it will become increasingly important to define
management strategies specific to this patient population.
Systemic inflammation may play a role in the maintenance
of AF, as suggested by prior data demonstrating increased
levels of C-reactive protein in patients with AF [10].
Patients who are undergoing treatment for cancer may ex-
perience a number of issues that can precipitate arrhyth-
mias, including dehydration, electrolyte disorders, and
pain leading to increased sympathetic tone. Mass effect of
tumors may also be related to AF occurrences. Expansion
of tumor within the thoracic cavity can cause external com-
pression of the left atrium [11] and present with new-onset
and sometimes refractory AF. Rarely, primary cardiac tu-
mors or cardiac metastases can precipitate AF [12, 13].
Commonly used cancer treatments may also contrib-

ute to the development of atrial fibrillation [14]. In par-
ticular, targeted therapies such as the tyrosine kinase
inhibitor ibrutinib, may increase the incidence of AF and
complicate its treatment due to drug-drug interactions.
In this review, we provide an overview of several drug-
drug interactions between targeted cancer therapies and
antiarrhythmic drugs that have the potential to impact
AF management. We also review the limited data per-
taining to simultaneous use of oral anticoagulants and
targeted cancer therapies.

Antiarrhythmic drug therapy for AF in patients
receiving targeted cancer therapies
As opposed to traditional cytotoxic chemotherapy, tar-
geted therapies have been developed to inhibit specific
molecular targets essential to tumor survival and prolifer-
ation. Targeted therapies include hormone antagonists,
signal transduction inhibitors, gene expression modula-
tors, apoptosis inducers, angiogenesis inhibitors, immuno-
therapies, and monoclonal antibodies [15]. There are
currently over 80 FDA-approved targeted therapies, many
of which are tyrosine kinase inhibitors used to treat com-
mon malignancies such as breast cancer, lung cancer,
leukemia, and lymphoma. Given the rapid development of
these agents, with many more in the pipeline, it will be
important to understand the interactions between targeted
therapies and commonly used cardiovascular medications.
Interactions between targeted therapies and AADs can

significantly impact the choice of treatment strategy for
AF. Newer cancer therapies are often multitargeted, with
a different kinome binding profile and therefore a differ-
ent pharmacokinetic/adverse effect profile for each
(Table 1). Co-administration of targeted cancer therapies
and AADs may lead to increased levels of one or both
drugs, often due to impaired hepatic cytochrome p450
metabolism or inhibition of P-glycoprotein-mediated
transport of the targeted therapy. Furthermore, some
targeted therapies increase the propensity for bradycar-
dia and QT prolongation in the setting of AADs.
Although some AADs can be used with careful electro-
cardiographic monitoring and/or dose reduction, others
are contraindicated in the setting of specific targeted
therapies (Tables 2 and 3). These drug-drug interactions
can pose a significant challenge for the management of
AF in the setting of active malignancy. In general, amio-
darone, dronedarone, and the calcium channel blockers
have the potential to interact with nearly all the targeted
therapies and often require dose adjustment or disconti-
nution of either the AAD or targeted therapy, depending
on the combination of agents utilized. Class IA, IC, and
III antiarrhythmics are the most likely to cause QT pro-
longation when used in combination with targeted ther-
apies. In contrast, Class IB antiarrhythmics, particularly
mexiletine, are the least likely to cause significant drug-
drug interactions when used with the targeted therapies
listed in Tables 2 and 3. Finally, carvedilol, propran-
olol, and nadolol are more likely to participate in
drug-drug interactions than metoprolol, atenolol, and
pindolol in the setting of targeted therapies. Even so, use
of AV nodal blockers may be limited by bradycardia,
hypotension, and other side effects.

Ibrutinib and AF
Recent clinical trials have demonstrated particularly high
rates of atrial fibrillation with the targeted therapy ibruti-
nib, a covalent, irreversible inhibitor of Bruton’s tyrosine
kinase (BTK). Ibrutinib is currently FDA-approved for the
treatment of relapsed or refractory chronic lymphocytic
leukemia (CLL) and mantle cell lymphoma as well as
Waldenström macroglobulinemia. In the initial clinical tri-
als of ibrutinib, serial electrocardiographic studies were
performed without any evidence of arrhythmia [16, 17].
Ibrutinib was otherwise found to be well-tolerated, with
only mild-moderate GI side effects and no significant
bone marrow suppression or life-threatening infections
[18, 19]. However, in the RESONATE trial, which included
391 patients with relapsed or refractory CLL or small
lymphocytic lymphoma, 3% of patients on ibrutinib devel-
oped grade 3 (severe) atrial fibrillation, as opposed to 0%
of patients in the ofatumumab-treated standard therapy
group [20]. The development of atrial fibrillation required
cessation of therapy in one patient. Furthermore, an
additional four patients in the ibrutinib group experienced
grade 1 or 2 (mild or moderate) atrial fibrillation, com-
pared to one patient in the ofatumumab group.
Similar observations were made in a subsequent small,

open-label, Phase 2 clinical trial studying ibrutinib in



Table 1 Pharmacokinetics of commonly used targeted cancer therapies

Tyrosine Kinase
Inhibitors

Molecular Target(s) FDA-Approved Indications Clinically Significant
Drug Metabolism/
Elimination

Clinically Significant
Adverse Effects

Afatinib ErbB family (EGFR, HER-2,-4) NSCLC P-gp substrate

Axitinib VEGFR-1,-2,-3 RCC CYP3A4 substrate

Bosutinib BCR-ABL, SRC family
(SRC, LYN, HCK), c-KIT, PDGFR

CML CYP3A4 substrate;
P-gp inhibitor

QT prolongation

Cabozantinib HGFR, RET, VEGFR-1, −2, −3,
KIT, FLT3, TIE-2, TRKB, AXL

Medullary thyroid cancer CYP3A4 substrate

Ceritinib ALK, IGF-1R, InsR, ROS1 NSCLC CYP3A4 substrate &
strong inhibitor;
P-gp substrate

QT prolongation
Bradycardia

Crizotinib ALK, HGFR, RON NSCLC CYP3A4 substrate &
moderate inhibitor;
CYP2B6 moderate
inhibitor; P-gp
substrate and
inhibitor

QT prolongation
Bradycardia

Dasatinib SRC family (SRC, LCK, YES, FYN),
BCR-ABL, c-KIT, EPH-A2, PDGFR-β

ALL, CML CYP3A4 substrate &
weak inhibitor

QT prolongation

Erlotinib EGFR NSCLC, Pancreatic cancer CYP3A4 substrate

Gefitinib EGFR NSCLC CYP3A4 substrate;
CYP2D6 substrate

Ibrutinib BTK CLL, MCL, WM CYP3A4 substrate;
P-gp inhibitor

Imatinib BCR-ABL, c-KIT, PDGFR, SCF ALL, CEL, CML, GIST, ASM,
DFSP, MDS/MPD

CYP3A4 substrate &
moderate inhibitor;
P-gp substrate

Lapatinib EGFR, HER2 Breast cancer CYP3A4 substrate;
CYP2C8 moderate
inhibitor; P-gp substrate
& inhibitor

QT prolongation

Lenvatinib VEGFR-1,-2,-3, FGFR-1,-2,-3,-4,
PDGF-α, KIT, RET

Thyroid cancer QT prolongation

Nilotinib BCR-ABL, PDGFR, c-KIT CML CYP3A4 substrate &
moderate inhibitor;
CYP2D6 moderate inhibitor;
CYP2C8 moderate inhibitor;
P-gp inhibitor

QT prolongation

Osimertinib EGFR NSCLC CYP3A4 substrate; BRCP inhibitor QT prolongation

Pazopanib VEGFR-1,-2,-3, PDGFR-α,-β,
FGFR-1,-3, c-KIT, IL-2 inducible
TcK, Lck, c-Fms

RCC, STS CYP3A4 substrate; P-gp substrate QT prolongation

Ponatinib BCR-ABL, VEGFR, FGFR, PDGFR,
EPH, SRC, KIT, RET, TIE2, FLT3

ALL, CML CYP3A4 substrate

Regorafenib VEGFR-1,-2,-3, KIT, PDGFR-α,-β,
RET, FGFR-1,-2, TIES2, DDR2, TrkA,
EPH-A2, RAF-1, BRAF, BRAFV600E,
SAPK2, PTK5, ABL

Colorectal cancer, GIST CYP3A4 substrate Bradycardia

Ruxolitinib JAK-1,-2 Myelofibrosis,
Polycythemia vera

CYP3A4 substrate Bradycardia
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Table 1 Pharmacokinetics of commonly used targeted cancer therapies (Continued)

Sorafenib RAF, VEGFR-1,-2,-3, PDGFR-β, c-KIT,
FLT-3, RET, RET/PTC

RCC, HCC, Thyroid
carcinoma

CYP2C9 moderate inhibitor; CYP2B6
moderate inhibitor

QT prolongation

Sunitinib PDGFR-α,-β, VEGFR-1,-2,-3, FLT3,
CSF-1R, RET

RCC, GIST, PNET CYP3A4 substrate; P-gp inhibitor QT prolongation

Vandetanib EGFR, VEGFR, RET, BRK, TIES2, EPH,
SRC

Medullary thyroid cancer P-gp inhibitor QT prolongation

ALK anaplastic lymphoma kinase, BCR-ABL fusion gene, BRAF B-Raf Proto-Oncogene, Serine/Threonine Kinase, BRK protein tyrosine kinase 6, BTK Bruton’s Tyrosine
Kinase, c-Fms transmembrane glycoprotein receptor tyrosine kinase, c-KIT cytokine receptor, CSF-1R colony-stimulating factor type 1, DDR2 discoidin domain
receptor 2, EGFR epidermal growth factor receptor, EPH Ephrin Receptor, ErbB family of tyrosine kinase inhibitors, FGFR fibroblast growth factor receptor, FLT FMS-
like Tyrosine Kinase, HCK Hemopoietic cell kinase, HER human epidermal growth factor receptor, HGFR hepatocyte growth factor receptor, IGF-1R insulin-like
growth factor 1 receptor. IL-2 inducable, TCK interleukin-2 receptor inducible T-cell Kinase, InsR insulin receptor, JAK Janus Associated Kinases, Lck Leukocyte-
specific Protein Tyrosine Kinase, PDGFR platelet-derived growth factor receptor, PTK protein tyrosine kinase 2 beta, RET “Rearranged During Transfection”, RON Recepteur d’Or-
igine Nantais, SCF stem cell factor, TIE Tyrosine Kinase with Immunoglobulin-like and EGF-like Domains, VEGFR vascular endothelial growth receptor, ALL acute lymphoblastic
leukemia, ASM aggressive systemic mastocytosis, CEL chronic eosinophilic leukemia, CML chronic myeloid leukemia, DFSP Dermatofibrosarcoma Protuberans, GIST gastrointes-
tinal stromal tumor, HCC hepatocellular carcinoma, MCLmantle cell lymphoma, MDS/MPDmyelodysplastic syndrome/myeloproliferative disease, NSCLC non-small cell lung
cancer, PNET pancreatic neuroendocrine tumor, RCC renal cell carcinoma, STS soft tissue sarcoma, WMWaldenstrom’s Macroglobulinemia, BRCP breast cancer resistance pro-
tein, P-gp P-glycoprotein
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combination with rituximab in 50 patients with relapsed
or refractory mantle cell lymphoma [21]. In this study,
six patients (12%) developed grade 3 atrial fibrillation,
and three patients required discontinuation of ibrutinib
for atrial fibrillation. An additional patient developed
mild to moderate atrial fibrillation and was continued
on the study regimen. Given the demographics of the
study population, the authors postulated that advanced
age (median 67 years) and prior exposure to anthracy-
clines (at least 24% of patients) may have contributed to
the increased rate of arrhythmia observed in the trial.
Based on these data, an international retrospective study

was performed to define the clinical characteristics of pa-
tients treated for CLL who developed AF on ibrutinib
[22]. In this study, which included 56 patients, AF onset
generally occurred between 3 and 8 months after initiation
of ibrutinib, and 76% of patients developed AF during the
first year of ibrutinib therapy. The majority of patients
were treated with AADs or electrical cardioversion. Three
patients experienced congestive heart failure while in AF,
and one patient had an ischemic stroke. Of note, only 48%
of patients received oral anticoagulation. This was likely
due to the concern for thrombocytopenia and significant
bleeding events, the latter of which occurred in 14% of pa-
tients. Ibrutinib was either stopped or dose-reduced in 35
patients, and it was continued at full dose in 21 patients.
Interestingly, in four patients ibrutinib therapy was
stopped and then restarted at full dose. All of these pa-
tients were then able to continue treatment for the re-
mainder of the study, suggesting that re-challenge of
ibrutinib may be successful once effective therapies have
been initiated for AF. Ibrutinib has significant intrinsic
anticoagulant activity due to unclear mechanisms. In a
small series, up to 55% of patients treated with ibrutinib
suffered from mild to moderate bleeding events during
the course of their therapy [23]. Because of this anticoagu-
lant activity, additional platelet inhibition is generally con-
traindicated during the ibrutinib therapy course.
These clinical observations have prompted preliminary
investigations into the molecular mechanisms contribut-
ing to ibrutinib-mediated atrial fibrillation. For many of
the novel targeted cancer therapies, both on-target and
off-target toxicities have been observed. Although one
report suggests that ibrutinib-induced atrial fibrillation
may be related to on-target toxicity via inhibition of
BTK [24], newer BTK inhibitors such as acalabrutinib
have not been associated with increased rates of AF [25],
suggesting an off-target mechanism. Elucidation of the
molecular mechanisms underlying this process will be-
come increasingly important as clinical indications for
the use of ibrutinib and other BTK inhibitors continue
to expand over time.

Anticoagulation for AF in patients with cancer
The decision to initiate therapeutic anticoagulation in
patients with active cancer can be challenging. Malig-
nancy increases both the risk of thromboembolic events
as well as the risk of bleeding, particularly in the setting
of thrombocytopenia and intracranial disease. The
choice of cancer therapy may influence the decision to
anticoagulate, as some targeted therapies such as angio-
genesis inhibitors specifically increase the risk of
thromboembolism [26]. Traditional risk stratification
tools to evaluate the thromboembolic risk associated
with AF may not apply in patients with active cancer. In
patients with a new diagnosis of cancer, an increasing
CHADS2 score was predictive of thromboembolism only
in patients with baseline AF and not in those patients
with new-onset AF, though it did correlate with increas-
ing mortality in the latter population [1]. The more con-
temporary CHA2DS2-VASc score, as well as the HAS-
BLED score to evaluate the bleeding risk associated with
therapeutic anticoagulation, have not been validated in
patients with active malignancy.
Vitamin K antagonists (VKAs) such as warfarin have

long been the gold standard for anticoagulation to
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Table 3 Recommended dose adjustments in the setting of drug-drug interactions

TKI Interaction Dose Adjustments

Nilotinib * Should interrupt TKI therapy. If cannot interrupt
TKI therapy, consider reducing TKI dose to:
300 mg QD (Resistant/intolerant Ph + CML)
200 mg QD (Newly diagnosed Chronic Phase Ph
+ CML, with careful monitoring, especially of QT interval)
If 3A4 inhibitor discontinued, allow washout period prior
to uptitrating dose.

Pazopanib * Reduce TKI dose to 400 mg QD (careful monitoring). Further
dose reductions may be necessary if toxicity occurs.

Ponatinib * Reduce TKI dose to 30 mg QD

Ruxolitinib * Dose of TKI:
Myelofibrosis
-Platelets≥ 100,000/mm3: 10 mg BID
-Platelets 50,000/mm3 - 100,000/mm3: 5 mg QD
Polycythemia Vera: 5 mg BID
Patients on already stable TKI doses of:
-5 mg QD: AVOID or interrupt TKI therapy
-5 mg BID: Reduce TKI dose to 5 mg QD
- ≥ 10 mg BID: Reduce TKI dose by 50% (rounded to closest
available tablet strength)

D
(Canadian Labeling)

Reduce TKI dose by 50% (rounded to closest available tablet strength).
Monitor hematologic parameters more frequently (i.e. twice weekly).
-If platelets < 100,000/mm3: AVOID
-Titrate dose based on safety & efficacy

Sunitinib * Consider TKI dose reduction to minimum of:
GIST, RCC: 37.5 mg/day
PNET: 25 mg/day
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minimize stroke risk in the setting of atrial fibrillation.
However, several issues related to cancer and its treat-
ment can complicate warfarin therapy, including drug-
drug interactions when co-administered with targeted
cancer treatments (Table 4) and changes in nutritional
status related to nausea/vomiting, anorexia, and weight
loss [27]. In addition, cancer patients are more likely to
interrupt anticoagulation for surgeries and other invasive
procedures, as well as for thrombocytopenia. One retro-
spective, non-randomized study followed 2168 consecutive
patients with non-valvular AF and newly diagnosed malig-
nancy for an average of nearly 4 years [28]. Patients were
propensity-matched and outcomes assessed based on the
use of VKAs for oral anticoagulation. No significant differ-
ence was observed in the composite endpoint of major
adverse cardiac events (MACE; ischemic stroke, myocardial
infarction, pulmonary thromboembolism) or major bl-
eeding in patients treated with VKAs when compared to
those who were not anticoagulated. However, only 12% of
patients on VKA therapy achieved a target INR of 2.0-3.0,
and difficulty maintaining therapeutic anticoagulation likely
contributed to the observed lack of benefit. Interestingly,
patients who maintained a target therapeutic range (TTR)
greater than 60% and did not experience a MACE within
the first year of their cancer diagnosis demonstrated an im-
proved cumulative survival free of the composite endpoint
compared to those patients who had not been anticoagu-
lated. These observations suggest that VKAs such as war-
farin may be less effective due to the difficulty in achieving
target INR values during active treatment for cancer. Those
patients who are able to maintain therapeutic levels of war-
farin may benefit from anticoagulation, although larger ran-
domized trials will be necessary to assess the risk/benefit
ratio in this patient population.
Given the limitations of VKA therapy, alternative

agents have been proposed for anticoagulation in the



Table 4 Drug-drug interactions and predicted plasma levels of oral anticoagulants and targeted cancer therapies

Oral Anticoagulants

Warfarin Dabigatran Rivaroxaban Apixaban Edoxaban

Tyrosine
Kinase
Inhibitors

Afatinib

Axitinib

Bosutinib

Cabozantinib

Ceritinib ↑OAC levels ↑OAC levels ↑OAC levels

Crizotinib ↑OAC levels ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Dasatinib ↑OAC levels & effect ↑OAC effect ↑OAC levels & effect ↑OAC levels & effect ↑OAC effect

Erlotinib ↑OAC levels

Gefitinib ↑OAC effect

Ibrutinib ↑OAC effect ↑OAC levels & effect* ↑OAC levels & effect* ↑OAC levels & effect* ↑OAC levels & effect*

Imatinib ↑OAC levels & effect ↑OAC levels ↑OAC levels

Lapatinib ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Lenvatinib

Nilotinib ↑OAC levels ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Osimertinib ↑OAC levels ↑OAC levels ↑OAC levels

Pazopanib

Ponatinib

Regorafenib ↑OAC effect

Ruxolitinib

Sorafenib ↑OAC levels & effect ↑OAC levels

Sunitinib ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Vandetanib ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Drug-drug interactions are predicted based on pharmacokinetics, given the limited data available from patient studies
Underlined = "Alter combination"
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setting of AF and cancer. The use of low-molecular-
weight heparin has been advocated for the treatment of
venous thromboembolism in patients with active cancer
[29], although its use in AF has not been well-studied.
The NOACs (novel oral anticoagulants; dabigatran, riv-
aroxaban, apixaban, and edoxaban) are appealing alter-
natives, as they do not require frequent laboratory
monitoring. Outcomes associated with NOAC use in pa-
tients with cancer are not well-studied as patients with
active cancer were excluded from all major clinical trials
studying the use of these agents in AF [30–33]. Al-
though NOAC trials for VTE treatment included
patients with cancer, the total number of cancer-affected
patients was too small (3–9%) to allow for definitive
conclusions [28]. Acute fluctuations in renal and hepatic
function can affect plasma levels of NOACs and may re-
quire dose adjustment or discontinuation of these
agents. Notably, P-glycoprotein (P-gp)-mediated trans-
port is important for NOAC elimination [34] and can be
affected by a number of targeted cancer therapies
(Table 4). These drug-drug interactions may result in in-
creased NOAC distribution to the brain and potentially
increase the risk of intracranial bleeding, although there
is not enough data in the literature to allow for an
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accurate quantification of relative risk. For instance, al-
though the precursor drug dabigatran etexilate is a P-gp
substrate, dabigatran itself is not [35]. The effect of co-
administration of P-gp inhibitors and inducers on dabi-
gatran levels in the brain and the related bleeding risk
have not been directly assessed in either preclinical
models or in patients. With regard to rivaroxaban,
knockout of P-gp in mice resulted in a mild increase in
drug concentrations in the brain [36]. However, it is not
clear whether these observations extend to patients co-
treated with rivaroxaban and P-gp modulators. Although
apixaban is a P-gp substrate [37], it appears to have lim-
ited penetration across the blood-brain barrier [38].
Thus, consideration of NOAC treatment in patients with
AF undergoing active treatment for cancer should take
into account the pharmacokinetic properties of targeted
cancer therapies when applicable, although data support-
ing the clinical relevance of these drug-drug interactions
remain limited.
Conclusions
The development of novel targeted cancer therapies has
improved patient survival and increased the tolerability
of treatment regimens for a number of different malig-
nancies. Atrial fibrillation has emerged as an important
cardiovascular side effect in the setting of malignancy,
particularly with the use of ibrutinib, which may directly
contribute to the pathogenesis and maintenance of AF.
Management of AF in cancer patients can be challenging
given the many drug-drug interactions between targeted
therapies and AADs. Moreover, recognition and treat-
ment of atrial fibrillation in this setting will be critical to
minimize adverse events such as stroke, although the
choice of anticoagulation strategy in these patients re-
mains challenging and requires further study. In light of
the improved toxicity profile of targeted therapies, many
patients are now staying on these medications for long-
term cancer suppression. In the case of ibrutinib, a re-
cent study highlighted the durability of response in pa-
tients with mantle cell lymphoma, 20% of whom
continued treatment for over 2 years [33]. Atrial fibrilla-
tion was observed in 11% of patients in this study, lead-
ing to dose reduction of the study drug in one patient.
As the use of ibrutinib and other targeted cancer therap-
ies continues to expand, a multidisciplinary approach in-
cluding cardiology and oncology will be important in
minimizing the morbidity and mortality associated with
AF in the setting of active malignancy.
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