
Antithrombotic prophylaxis is one of the current priorities of 
cardio-oncology [1]. In the medical literature, more atten-

tion is paid to venous thromboembolic events in cancer patients 
[2]. However, the definition of thromboembolism covers both 
venous and arterial thromboembolic complications, and both 
of these should be addressed with preventive strategies [3]. Ar-
terial thromboembolic complications are increasingly observed 
in cardio-oncology and are 
associated with a more than 
threefold increase in mortal-
ity [4]. Recent data have shown that myocardial infarction and 
stroke, especially in advanced cancer diseases, are increasing in 
frequency [5]. Arterial and venous complications are observed in 
the same histopathological diagnoses of neoplastic diseases. This 
research confirms that the risk of all thromboembolic events is 
strongly associated with coagulation disorders and prothrombotic 
readiness induced by a specific type of cancer. [6].

The cancer disease is already recognized as an independent 
risk factor for the occurrence of atrial fibrillation [7]. The inci-
dence of atrial fibrillation is more than 60% higher in cancer 
patients than in those without cancer. Among the histopatho-
logical diagnoses, those associated with an increased prothrom-
botic risk include hematological neoplasms such as myeloma, 
leukemias, lymphomas, and solid neoplasms such as lung, liver, 
colon, or stomach cancer [8]. Antithrombotic prevention against 
the risk of cerebral stroke and systemic embolism in patients 
with atrial fibrillation and cancer disease is essential [9]. The 
risk of bleeding also depends on the type of tumor [10].

Fradley and colleagues [11] published a summary of their observa-
tions on anticoagulation due to atrial fibrillation in cancer patients. 
They showed that among patients with classic indications for anti-

-
ly half (44.3%) did not receive antithrombotic prophylaxis. The 
most common reasons were renal dysfunction, history of previous 
bleeding, chemotherapy administration, thrombocytopenia < 50 
G/L, concomitant use of non-steroidal anti-inflammatory drugs, 
and brain metastases. An essential beneficial finding is the fact 
that anticoagulation was more frequent in elderly patients (65 
years of age or older) with a history of hypertension, cerebral 
stroke, or a venous thromboembolic event.

Until recently, experts emphasized that we do not have suffi-
cient evidence for the efficacy and safety of new direct oral an-
ticoagulants (DOACs) in the population of cancer patients with 
atrial fibrillation [12]. However, the same documents indicated 
that there is a problem with the use of vitamin K antagonists 
(VKAs). On the one hand, the problem was associated with 
difficulties in obtaining a therapeutic international normalized 

ratio (INR) since the activi-
ty of many anti-cancer drugs 
may affect liver function and 

coagulation parameters. On the other hand, even if a therapeutic 
INR is obtained, there are still significant concerns about pa-
tients with an increased risk of bleeding related to the tumor's 
location, including central nervous system, urinary system, up-
per, or lower gastrointestinal tract. Traditionally, low molecular 
weight heparins (LMWHs) have been the preferred choice in 
many clinical situations, but their efficacy has never been prov-
en, and the optimal dosage for the prevention of stroke in the 
course of atrial fibrillation has not been defined [13].

The presence of atrial fibrillation is associated with a worse 
prognosis in cancer patients, such as a shorter survival time, both 
in the case of preexisting atrial fibrillation and when observed 
within 3 years of cancer diagnosis and usually associated with 
cardiotoxic treatment [14]. In that study, the CHA2DS2-VASc re-
sult did not refer to mortality in patients who developed atrial 
fibrillation within the first 3 years after their cancer diagnosis. 



The presence of atrial fibrillation was of prognostic significance. 
However, if atrial fibrillation was diagnosed after 3 years of can-
cer, the CHA2DS2-VASc result was associated with the risk of 
death (  < 0.001).

Many experts raise the question of whether the CHA2DS2-VASc 
scale can be used in the population of cancer and atrial fibrillation 
[15]. One of the retrospective studies showed that in cancer patients 
with atrial fibrillation, CHA2DS2 and CHA2DS2-VASc were pre-
dictive of ischemic stroke [16]. In the univariate analysis, each 
CHA2DS2 point increased the risk of stroke by 40% (hazard ra-
tio [HR] 1.40,  = 0.002), each CHA2DS2-VASc point increased 
by 29% (HR = 1.29,  = 0.002). Similarly, each point on these 
scales was associated with 
an increase in mortality by 
22% and 15%, respective-
ly (  < 0.001). Multivariate 
analysis showed that a high Khorana score was a predictor of 
mortality (HR 4.5,  and independently, each point 
according to CHA2DS2 score resulted in a near 20% increased 
risk of death (HR 1.19,  Significantly, antiplatelet 
therapy and elevated creatinine levels were also associated with 
an increased risk of stroke but with no effect on mortality.

In the course of neoplastic disease, several risk factors for 
atrial fibrillation can be mentioned, especially older age, comor-
bidities, and those factors specific only for oncology, including 
surgical procedures and especially in the area of the chest, or 
anti-cancer drugs [17]. It has been shown on the basis of large 
analyses that many anti-cancer drugs, especially those used in 
hematology, can cause atrial fibrillation [18]. This result is often 
the case at the beginning of anti-cancer treatment when the pro-
thrombotic risk is also the highest due to the current neoplastic 
disease [19]. This result implies two problems. The first is to 
recognize an arrhythmic event as soon as possible. The second 
is to consider when to choose anticoagulation. 

If the population of cancer patients is very heterogeneous, 
will it ever be possible to validate the CHA2DS2-VASc score? 
Moreover, many cancer 
patients experience throm-
bocytopenia, especially in 
hematology [20]. The main 
question is whether the HAS-BLED scale can be used in any 
way and interpreting whether an anti-cancer drug has an ad-
ditional risk of bleeding if it has potential endothelial tox-
icity [21]. The fundamental problem involves also checking 
whether there are any adverse and significant interactions be-
tween an anticoagulant and an anti-cancer drug because that 
creates a risk of bleeding. Changing the oncological drug's 
concentration may lead to the risk of insufficiently effective 
or excessively toxic antitumor treatment [22]. A particular 
example of interpreting significant interactions is the ibruti-
nib-treated patient population, where the underlying disease, 
such as chronic lymphocytic leukemia, gives rise to platelet 

dysfunction and the risk of bleeding. Therefore, significant 
interactions that may occur between ibrutinib and dabigatran 
should be avoided [23]. In the case of factor Xa inhibitors, the 
interaction is moderate. 

In the context of this information, it is reasonable to determine 
who will plan and control anticoagulation. One analysis showed 
that patients with atrial fibrillation and cancer consulted less fre-
quently with a cardiologist [24]. However, if there was a consul-
tation with a cardiologist, cancer patients were significantly more 
likely to receive an anticoagulant (relative risk [RR] 1.48). In 

cancer patients under the care 
of a cardiologist, a significant 
reduction in the risk of stroke 
was observed (HR 0.89) and 

the risk of bleeding was not increased. The results remained sig-
nificant regardless of whether there was active anti-cancer treat-
ment or only oncological follow-up. This presentation justifies 
the role of a cardiologist (or even a cardio-oncologist) in caring 
for these patients. 

The largest and latest available analysis comparing the effi-
cacy and safety of DOACs and VKAs in oncology has shown 
that DOACs are more effective in preventing strokes in the 
course of atrial fibrillation [25]. DOACs compared to VKAs 
significantly reduce the risk of both ischemic stroke (RR 0.84, 

 = 0.007) and hemorrhagic stroke (RR 0.61,  < 0.00001). The 
risk of major bleeding was significantly reduced by up to 32% 
with DOACs rather than VKAs (RR 0.68,  = 0.01). Similarly, 
the use of DOACs versus VKAs significantly reduced the risk 
of intracranial or gastrointestinal bleeding (RR 0.64,  = 0.006). 
The main pooled analysis result indicated that the risk of sys-
temic embolism or any type of stroke was reduced by 35% when 
DOACs was used (RR 0.65,  < 0.0001). 

Should we choose DOACs according to the same principles 
as in the case of venous thromboembolism in oncology? Indeed, 

the decision should be indi-
vidualized, considering the 
prothrombotic risk related to 
cancer disease [26]. The risk 

of bleeding should be addressed in each case. We know from the 
analyses of randomized controlled trials in venous thromboem-
bolic disease that the use of DOACs compared to LMWH (dalte-
parin) resulted in more bleeding events among DOACs users [27]. 

In the case of atrial fibrillation in cancer and prophylaxis with 
DOACs, we do not have the results of randomized trials, so only the 
analysis of observational studies may be performed. In the largest 
available observation of 16,096 patients with atrial fibrillation and 
actively treated for neoplastic disease in 2010–2014, the efficacy 
and safety of DOACs versus VKA (warfarin) were compared [28]. 
The bleeding rate was similar with rivaroxaban and dabigatran, but 
significantly lower with apixaban (0.37 [0.17–0.79]). None of the 



anticoagulants showed greater efficacy in reducing the incidence of 
ischemic stroke. In terms of the frequency of venous thromboem-
bolic events, all analyzed DOACs (rivaroxaban, dabigatran, apix-
aban) were superior to warfarin. In addition, fewer venous throm-
boembolic events and major / severe bleeding were seen in patients 
taking apixaban than in those taking rivaroxaban. 

The Scientific and Standardization Committee (SSC) of the 
International Society on Thrombosis and Haemostasis (ISTH), 
summarizing the available knowledge in its guideline docu-
ment, recommends that individual decisions should be made for 
a patient with cancer and atrial fibrillation, considering the risk 
of stroke and bleeding [29]. In patients who had initiated antico-
agulation before anti-cancer treatment, it should be continued if 
there are no significant interactions with oncological drugs. In 
the case of newly diagnosed atrial fibrillation during anti-cancer 
therapy, DOACs should be preferred over VKAs or LMWHs if 
no significant drug-drug interactions are found. The exception 
is patients with gastrointestinal neoplasms or other gastrointesti-
nal tract diseases predisposing to bleeding, where the procedure 
should be strongly individualized. LMWH in therapeutic doses 
should only be recommended when the patient cannot take oral 
anticoagulants, such as due to persistent vomiting or nausea. 
However, there are several clinical situations in which VKAs 
are recommended, including patients with mechanical heart 
valves or moderate-to-severe mitral stenosis [30]. 


