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A B S T R A C T   

Atrial fibrillation (AF) may be a pre-existing disease before cancer diagnosis, may be a direct effect of the 
neoplasm or, more often, appears as a post-surgical complication, especially after thoracic surgery. AF may also 
develop as a consequence of chemotherapy or radiotherapy. The management of the anticoagulation in cancer 
patients with AF is challenging, and data on these patients are lacking. The use of vitamin K antagonists (VKAs) 
may be problematic because of the unpredictable therapeutic response and high bleeding risk in patients with 
active cancer who are undergoing chemotherapy and who may experience thrombocytopenia and/or changes in 
renal or hepatic function. Low molecular weight heparins and direct oral anticoagulants (DOACs) could be 
preferred. However, the possible pharmacological interactions of DOACs with anti-cancer and anti-arrhythmic 
drugs and the bleeding risks in thrombocytopenic patients should be considered. Based on these consider-
ations, a careful evaluation of the antithrombotic strategy with the best efficacy/safety ratio is always needed in 
cancer patients and anticoagulation for AF should be tailored individually. An ongoing consultation of oncolo-
gists/hematologists with cardiologists and coagulation experts in a multidisciplinary approach, with a periodic 
re-assessment of the benefits of anticoagulation with changes in cancer status/advancement and treatment plans 
is needed.   

1. Introduction 

Atrial fibrillation (AF) is the most common cardiac rhythm disorder 
and affects about 1.5–2% of the general population. Patients experi-
encing AF have a 5-fold increased risk of ischemic stroke, a 3-fold 
increased risk of heart failure, and a 2-fold increased rate of mortality 
[1]. Cancer patients may experience a wide spectrum of cardiac ar-
rhythmias, including AF [1–3]. Data on the prevalence of AF in the 
setting of cancer are very limited. However, the prevalence of AF re-
ported so far appears to be up to 20% in oncologic patients, in various 
types of cancer [4,5]. In a large epidemiological retrospective cohort 
study conducted in Taiwan, of 24,125 cancer patients, 2.4% of patients 
were already affected by AF at the time of cancer diagnosis and 1.8% 
developed new onset AF during the course of the cancer treatments [4]. 
In this study, AF was associated with higher incidence of thromboem-
bolism and heart failure in cancer patients, compared with patients with 
cancer but without AF [4]. Evidence suggests that AF could be the 
consequence of cancer and/or anti-cancer therapies, but also could 
precede the development of cancer (mostly in the first 3 months 
following a diagnosis of AF) or be a marker of occult cancer. However, 
data on this latter aspect are contrasting [5]. In any case, these two 

conditions may share common risk factors, such as advanced age, 
obesity, diabetes mellitus, inflammation, and cigarette smoking [5]. 
New onset AF in oncologic patients is associated with negative prognosis 
and difficult therapeutic management [4]. Among patients with new 
onset AF, active cancer appears to be associated with 11-fold increased 
risk of 30-day mortality [6]. The management of the anticoagulation in 
cancer patients with AF is challenging and influenced by many 
complicating factors (thrombocytopenia, changes in renal or hepatic 
function, malnourishment) and the lack of solid evidence on treatment 
strategies. The purpose of this review is to summarize the evidence on 
the association between AF and cancer and to provide some practical 
considerations about the management of anticoagulation in this setting. 

2. AF in cancer patients: risk factors and mechanisms 

Although AF may be a pre-existing disease before cancer diagnosis, 
multiple causes can induce new onset AF in oncologic patients [6]. AF 
may be due to a direct effect of the neoplasm, in the case of intra-cardiac 
cancers or due to extra-cardiac compression, or a post-surgical compli-
cation, especially after thoracic (lung, esophageal cancer) or abdominal 
surgery (colon cancer) [6]. Factors such as aging, electrolyte 
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abnormalities and malnourishment contribute to the onset of AF in 
cancer patients. AF may develop also during/after cancer chemo-
therapy, including treatments with novel “targeted” drugs, or radio-
therapy [3,7,8]. Anti-cancer drugs may induce AF through multiple and 
partially uncertain mechanisms, including: 1) the release of cytokines, 
2) abnormalities in calcium homeostasis and also 3) direct myocardial 
damage, creating an arrhythmogenic substrate [9]. Additional 
arrhythmogenic conditions in cancer patients include: coronary vaso-
spasm, through the inhibition of endothelial nitric oxide (NO) synthesis, 
oxidative vessel damage, and a direct toxic effect on the atrial conduc-
tion system [9]. Treatments with anthracyclines may increase, for 
example, cardiomyocyte susceptibly to reactive oxygen species (ROS) 
interfering with the production of endogenous antioxidants, catalase, 
glutathione-peroxidase and superoxide dismutase [6,7]. AF associates 
with increased levels of C-reactive protein, suggesting a key role of an 
inflammatory state in AF development/maintenance [10]. Anthracy-
clines and alkylating agents (in particular cisplatin) are the drugs mostly 
associated with new-onset AF in oncologic patients [11–15]. Ifosfamide, 
melphalan, cyclophosphamide, 5-fluorouracil, capecitabine, mono-
clonal antibodies and also bisphosphonates can also induce AF [16–26]. 
Ibrutinib, an inhibitor of Bruton kinases, approved for chronic lymphatic 
leukemia, Waldenstrom's macroglobulinemia and mantle cells lym-
phoma, is responsible for newly onset AF, in particular in the first six 
months of treatment [27–29]. Also, rituximab was reported to be asso-
ciated to new onset AF, reversible upon the discontinuation of the drug 
[30]. Reversible arrhythmias have been reported also in patients treated 
with interferons and interleukin (IL)-2. In a phase II trial of patients with 
metastatic renal cell cancer treated with subcutaneous IL-2 plus 
interferon-alpha, two cases of AF developed in 5-years of follow-up [31]. 
Tyrosine kinase inhibitors (TKI) may produce important cardiotoxicity. 
In patients with metastatic renal cell carcinoma treated with sorafenib 
after sunitinib failure, 1/3 patients experienced AF within the first 2 
weeks of treatment [32]; this occurred also with sunitinib plus lenali-
domide [33]. Literature reports describe the occurrence of AF with 
azathioprine, docetaxel, mitoxanthrone and trastuzumab [34–40]. 
Despite the lack of definitive data, it is conceivable that also radio-
therapy could induce AF through the development of heart failure [41]. 

3. Optimizing antithrombotic therapy for AF in cancer 

A new diagnosis of AF in oncologic patients is associated with 
difficult therapeutic management [4,8]. The anticoagulation of cancer 
patients experiencing AF is challenging, because of the need to balance 
the thromboembolic and the bleeding risk. These two risks are both 
increased in relation to the neoplasm itself and the effects of anti-cancer 
treatments [3]. Cancer is associated to a prothrombotic state due to 
release of pro-coagulants by tumor cells, platelet activation and endo-
thelial dysfunction. The risk of thrombosis is highest in metastatic dis-
ease and in the most aggressive malignancies [42–44]. On the other side, 
the bleeding tendency of intracranial and hematologic neoplasms and 
drug-induced thrombocytopenia are concomitant complicating factors. 
Also, the need for frequent surgery or other invasive procedures and 
other factors such as advanced age, anemia, renal failure, frailty, and 
gastrointestinal (GI) cancers increase the bleeding risk in oncologic 
patients [42–44]. Moreover, current clinical scores for the prediction of 
thromboembolism (CHA2DS2-VASc) and bleeding (HAS-BLED) have not 
yet been validated in this context [3]. The recent ESC Position Paper on 
cardiovascular toxicity stated that the decision on antithrombotic ther-
apy for stroke prevention in AF may be quite challenging and should not 
be based only on the risk assessment scores used for the general popu-
lation [3]. In any case, anticoagulation is universally considered to have 
a positive risk benefit ratio in patients with a CHA2DS2-VASc score ≥ 2 
and a platelet count ≥50 × 109/L [3]. 

There is also controversy as to which anticoagulant is the best. The 
use of vitamin K antagonists (VKAs) in cancer patients with AF is 
problematic, mainly because of the difficulty in maintaining a stable 

international normalized ratio (INR) resulting from multiple factors, 
including variable dietary intake due to vomiting or nausea, low body 
weight and drug interactions [45]. The response to VKAs and the 
bleeding risk are unpredictable in this context and also in relation to 
possible changes in renal and/or hepatic function. In a recent retro-
spective study of 2168 consecutive patients with AF and cancer followed 
for an average of 4 years, no significant difference was observed in the 
composite end-point of major adverse cardiac events (ischemic stroke, 
myocardial infarction, and pulmonary embolism) or major bleeding in 
patients treated with VKAs, when compared to those who were not 
anticoagulated. However, only 12% of patients on VKA therapy ach-
ieved a therapeutic INR, and the difficulty of maintaining effective 
anticoagulation likely contributed to the lack of treatment benefit [46]. 
In a large population of veterans taking VKAs for AF or for VTE, warfarin 
laboratory control worsened significantly over a period of 6 months 
following a new diagnosis of cancer, compared to no oncologic patients 
[47]. 

The use of low molecular weight heparins (LMWHs), widely studied 
in cancer patients experiencing VTE [48,49], is not recommended/ 
approved for AF in the general population (no phase 3 studies support 
long term use) [1]. A short to intermediate use of LMWHs could be 
considered in AF in patients with cancers at high bleeding risk, including 
patients with luminal GI cancers [3], or unable to tolerate oral route of 
administration, or peri-operatively (bridging therapy) [50]. In some 
studies, LMWHs showed also an anti-angiogenic role, which has been 
considered theoretically beneficial against cancer progression [51]. 

Direct oral anticoagulants (DOACs) present advantages because of 
their short half-life, less food and drug interaction than VKAs, and 
absence of a routine monitoring. The current European AF guidelines 
recommend these drugs over VKAs in patients with AF [1]. High quality 
data on the efficacy and safety of DOAC therapy in cancer patients is 
limited to randomized trials in oncology patients with VTE [52–55], 
good information on the use of DOACs for cancer patients with AF is 
lacking [1,56]. However, recently, some important evidence on the use 
of DOACs in patients with cancer and AF has been produced. In a Danish 
population-based cohort study, the absolute risks of thromboembolic or 
bleeding complications were nearly the same in AF patients with and 
without cancer, and treated with VKAs or DOACs [57]. A post-hoc 
analysis from the ARISTOTLE trial showed that, compared with 
warfarin, apixaban was associated with a greater reduction in the risk of 
stroke, systemic embolism, myocardial infarction, and death in patients 
with cancer (Hazard Ratio -HR-, 0.30; 95% CI, 0.11–0.83) versus no 
cancer (HR, 0.86; 95% CI, 0.78–0.95) [58]. In an 8-year cohort study, 
the use of DOACs compared with warfarin in cancer patients with AF 
was associated with a significantly lower risk of stroke and systemic 
embolism (HR 0.42, 95% CI 0.24–0.74) and major bleeding (HR 0.26, 
95% CI, 0.09–0.76); furthermore, at 1 year, no intracranial bleeds in 
patients treated with DOACs were reported. There was no difference 
between the DOAC and warfarin groups in GI bleeding and death from 
any cause at 6 months and one year [59]. A study of the Market Scan 
databases compared the safety and effectiveness of DOACs and warfarin 
in 16,096 AF patients with active cancer. Compared with warfarin, risks 
of bleeding were similar in patients treated with rivaroxaban and 
dabigatran, whereas apixaban use was associated with significantly 
lower rates of bleeding (HR 0.37, 95% CI 0.17–0.79) [60]. Two meta- 
analyses showed a reduction in stroke/embolism and intracranial 
bleeding in patients with cancer treated with DOACs compared to VKAs 
[61,62], while no difference in major bleeding between the two groups 
was found. A large registry including 196,521 AF patients with active 
cancer showed a lower 1-year mortality in the DOAC group (dabigatran 
25%, p < 0.001; rivaroxaban 24.4%, p < 0.001; apixaban 30%, p <
0.001) as compared with VKA group (44.9%) [63]. 

Moreover, in cancer patients with AF, the risk of VTE is lower with 
DOACs compared with warfarin, as evidenced in the large population of 
the MarketScan databases [60]. It should also be emphasized that the 
prescription of oral anticoagulation after ischemic stroke in AF cancer 
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patients has increased since the introduction of DOACs [64]. 
Although these findings generate enthusiasm, caution is warranted 

when considering use of DOACs in cancer patients with AF. First of all, 
caution is needed in patients with gastrointestinal malignancies, who 
may be predisposed to major GI bleeding. In this regard, it is important 
to consider the characteristics of the different DOACs in cancer patients. 
Treatment with edoxaban or rivaroxaban has been associated with an 
increased risk of GI bleeding in oncologic patients with VTE, as 
compared with LMWH [52,53], while apixaban is not associated with 
increased GI bleeds [54]. However, it should be emphasized that there 
are no head-to-head trials with DOACs for this outcome. Gastric pro-
tection with proton pump inhibitors or H2 blockers should always be 
considered in patients with cancer and high bleeding risk [56]. 

Second, possible pharmacological interactions between DOACs and 
anti-cancer therapies should be taken into account [65–69]. However, 
the extent to which each DOAC interacts with each anti-cancer drug and 
the clinical relevance of these interactions is not clear. Strong 
glycoprotein-P or CYP3A4 inducers or inhibitors should be avoided, but 
a majority of anti-cancer drugs have small or moderate effect on 
glycoprotein-P or CYP3A4, and therefore many interactions are not 
clinically relevant. Further data on this point are needed and will 
certainly become available in the future. 

Third, in randomized clinical trials of DOACs, patients with platelet 
count <100 × 109/L were excluded. Thrombocytopenia is common 
during chemotherapy or it can be developed by tumor invasion of the 
bone marrow, or by an immune-mediate mechanism. There is no 
contraindication to anticoagulation in case of platelet count ≥50 × 109/ 
L, in the absence of other bleeding risk factors. In patients with severe 
thrombocytopenia (<50 × 109/L), considering the lack of data on 
DOACs in this clinical setting, reduced doses of LMWHs may represent a 
valid choice for treatment [70,71]. In patients with platelet count be-
tween 25 and 50 × 109/L, half doses of LMWH may be safe. In the case of 
platelet counts <25 × 109/L, treatment decisions should be individu-
alized [70,71]. 

Finally, DOACs are safe in AF cancer patients with creatinine clear-
ance >30 ml /min. They can also be used cautiously and with close 
monitoring until creatinine clearance is 15 ml /min. Dehydration, sepsis 
and drugs can worsen renal function in cancer patients and dose ad-
justments may be needed [65]. Close monitoring for bleeding signs/ 
symptoms is also needed in patients with chronic liver failure [65]. 

4. Conclusions and perspectives 

In cancer patients the incidence of AF is increased. Patients with both 
AF and cancer require a multidisciplinary approach to face the problems 
associated with this arrhythmia. Patients at high risk for AF should be 
managed, for example, by choosing anti-cancer drugs which are less 
associated with the risk of AF. Common stroke risk and bleeding risk 
stratification scores are not validated in these patients, and an individ-
ualized stratification for this specific population is necessary. The choice 
of anticoagulant is also a challenge in cancer AF patients. Since VKAs 
interact with several oncologic treatments, in patients with active cancer 
undergoing chemotherapy, coagulation experts traditionally prefer 
LMWHs (in general as a short- to intermediate-term treatment), espe-
cially in patients with high bleeding risk (including intraluminal GI 
malignancies) or in the case of metastatic disease. When choosing an 
oral anticoagulant strategy (VKA or DOAC), patient characteristics, 
comorbidities and also preferences should be considered and a careful 
follow-up needs to be adopted. A complete clinical examination for 
bleeding symptoms/signs, a regular laboratory evaluation of renal/he-
patic function, as well as periodic full blood counts, including platelets, 
should be performed. The choice of any DOAC should always be guided 
by the renal and hepatic function, and the interactions with anti-cancer 
and anti-arrhythmic drugs, and the safety of anticoagulation should be 
periodically reassessed. 
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[57] A.G. Ording, E. Horváth-Puhó, K. Adelborg, et al., Thromboembolic and bleeding 
complications during oral anticoagulation therapy in cancer patients with atrial 
fibrillation: a danish nationwide population-based cohort study, Cancer Med. 6 
(2017) 1165–1172. 

[58] C. Melloni, A. Dunning, C.B. Granger, et al., Efficacy and safety of apixaban versus 
warfarin in patients with atrial fibrillation and a history of cancer: insights from the 
ARISTOTLE trial, Am. J. Med. 130 (2017) 1440–1448. 

[59] V.C. Wu, C.L. Wang, Y.T. Huang, et al., Novel oral anticoagulant versus warfarin in 
cancer patients with atrial fibrillation: an 8-year population-based cohort study, 
J. Cancer 11 (2020) 92–99. 

[60] S. Shah, F.L. Norby, Y.H. Datta, et al., Comparative effectiveness of direct oral 
anticoagulants and warfarin in patients with cancer and atrial fibrillation, Blood 
Adv. 2 (2018) 200–209. 

[61] Y. Deng, Y. Tong, Y. Deng, L. Zou, S. Li, H. Chen, Non-vitamin K antagonist oral 
anticoagulants versus warfarin in patients with cancer and atrial fibrillation: a 
systematic review and meta-analysis, J. Am. Heart Assoc. 8 (2019), e012540. 

[62] I. Cavallari, G. Verolino, S. Romano, G. Patti, Efficacy and safety of nonvitamin K 
oral anticoagulants in patients with atrial fibrillation and cancer: a study-level 
metaanalysis, Thromb. Haemost. 120 (2020) 314–321. 

[63] A.C. Sawant, A. Kumar, W. McCray, et al., Superior safety of direct oral 
anticoagulants compared to warfarin in patients with atrial fibrillation and 
underlying cancer: a national veterans affairs database study, J. Geriatr. Cardiol. 
16 (2019) 706–709. 

[64] A. Atterman, K. Asplund, L. Friberg, J. Engdahl, Use of oral anticoagulants after 
ischaemic stroke in patients with atrial fibrillation and cancer, J. Intern. Med. 288 
(4) (2020 Oct) 457–468. 

[65] D. Menichelli, T. Vicario, P. Ameri, M. Toma, F. Violi, P. Pignatelli, D. Pastori, 
Cancer and atrial fibrillation: epidemiology, mechanisms, and anticoagulation 
treatment, Prog. Cardiovasc. Dis. 66 (2021 May-Jun) 28–36. 

[66] J.M. Walenga, C. Adiguzel, Drug and dietary interactions of the new and emerging 
oral anticoagulants, Int. J. Clin. Pract. 64 (2010) 956–967. 

[67] C. Chai-Adisaksopha, M. Crowther, T. Isayama, et al., The impact of bleeding 
complications in patients receiving target-specific oral anticoagulants: a systematic 
review and meta-analyses, Blood 124 (2014) 2450–2458. 

[68] L. de Zwart, S. Snocys, J. De Jong, et al., Ibrutinib dosing strategies based on 
interaction potential of CYP3A4 perpetrators using physiologically based 
pharmacokinetic modeling, Clin. Pharmacol. Ther. 100 (2016) 548–557. 

[69] L.A. Hajjar, S.M.R. Fonseca, T.I.V. Machado, Atrial fibrillation and cancer, Front. 
Cardiovasc. Med. 15 (8) (2021 Jul), 590768. 

[70] A. Delluc, T.F. Wang, E.S. Yap, et al., Anticoagulation of cancer patients with non- 
valvular atrial fibrillation receiving chemotherapy: guidance from the SSC of the 
ISTH, J. Thromb. Haemost. 17 (2019) 1247–1252. 

[71] A. Leader, A. Gurevich-Shapiro, G. Spectre, Anticoagulant and antiplatelet 
treatment in cancer patients with thrombocytopenia, Thromb. Res. 191 (Suppl. 1) 
(2020 Jul) S68–S73. 

A. Tufano                                                                                                                                                                                                                                         

http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349031170
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349031170
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349031170
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070348588689
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070348588689
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349058311
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349058311
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349058311
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341297457
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341297457
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341297457
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070348569309
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070348569309
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070348569309
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354389182
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354389182
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354389182
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354389182
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354389182
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070344426664
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070344426664
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070344426664
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070344426664
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070344426664
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070345016028
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070345016028
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070345016028
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349213927
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349213927
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349213927
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349414781
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349414781
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349414781
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349427753
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349427753
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349427753
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349420078
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349420078
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341408862
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341408862
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349368985
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349368985
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349368985
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349482188
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349482188
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349490829
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349490829
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349490829
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342046892
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342046892
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341453146
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341453146
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349491152
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349491152
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349565586
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349565586
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349565586
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070349565586
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350292613
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350292613
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350292613
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350292613
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350110947
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350110947
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350128398
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350128398
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350128398
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350363371
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350363371
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350363371
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341464076
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341464076
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341464076
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341495418
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341495418
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341495418
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350247631
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350247631
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350279468
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350279468
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351066108
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351066108
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351066108
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351066108
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350440308
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350440308
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350513548
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070350513548
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351464909
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351464909
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351464909
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351464909
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070345557490
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070345557490
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070345557490
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070345557490
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070345557490
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070345557490
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351487333
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351487333
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351487333
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070351487333
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341502435
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341502435
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341502435
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341525306
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341525306
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070341525306
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354391057
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354391057
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354391057
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342080068
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342080068
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342080068
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354261901
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354261901
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354261901
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354287537
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354287537
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354287537
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070354287537
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070352259102
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070352259102
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070352259102
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070352421831
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070352421831
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070352421831
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070352496031
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070352496031
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070353055387
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070353055387
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070353055387
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342089444
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342089444
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342089444
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342316015
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342316015
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070353139611
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070353139611
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070353139611
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342356307
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342356307
http://refhub.elsevier.com/S0049-3848(22)00001-9/rf202201070342356307

	Optimizing antithrombotic therapy for atrial fibrillation in cancer
	1 Introduction
	2 AF in cancer patients: risk factors and mechanisms
	3 Optimizing antithrombotic therapy for AF in cancer
	4 Conclusions and perspectives
	Declaration of competing interest
	References


