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Non-vitamin K oral anticoagulants, also known as direct oral 
anticoagulants (DOACs), due to their direct inhibition of 
thrombin (dabigatran) or factor Xa (rivaroxaban, apixaban, 
and edoxaban) are safe and efficacious alternatives to vita-
min K antagonists (VKAs) for the prevention of thromboem-
bolism in atrial fibrillation (AF) and they are recommended 
in preference to VKAs in AF patients eligible to oral anti-
coagulants (excluding those with moderate-to-severe mitral 
stenosis or mechanical heart valves) [1].

AF and valvular heart disease (VHD) frequently coexist, 
but the thromboembolic risk is not equivalent for all forms 
of VHD in patients with AF. With the notable exception 
of mitral stenosis, conferring a high risk of thromboembo-
lism probably related to the low-flow patterns occurring in 
the left atrium, all forms of VHD accompanying AF do not 
appear to increase the risk of thromboembolism beyond 
the level entailed by AF alone. Regarding prosthetic heart 
valves, mechanical valves lead to a high risk of thrombo-
embolism due to contact with the artificial surface, acting 
as additional risk factors in patients with AF. Otherwise, 
biological valves are less thrombogenic than mechanical 
valves, and the incidence of thromboembolism is not sig-
nificantly dissimilar from that of an average AF population 
with risk factors, probably entailing a higher risk in the first 
three postoperative months before superficial healing of the 
sewing ring is complete.

Due to their high risk of thromboembolism, patients with 
AF and moderate-to-severe mitral stenosis or with a mechan-
ical prosthetic heart valve have been consistently excluded 

from the phase III trials comparing DOACs with VKAs 
[2–5]. Furthermore, one phase II trial testing dabigatran in 
patients with mechanical prosthetic valves was prematurely 
interrupted because of excess stroke in the dabigatran arm at 
doses also associated with excess bleeding [6]; and in a more 
recent trial in patients with AF and rheumatic heart disease, 
VKAs led to a lower rate of a composite of cardiovascular 
events or death than rivaroxaban, without a higher rate of 
bleeding [7]. For these reasons, VKAs remain the only rec-
ommended oral anticoagulants for the prevention of stroke 
and systemic embolism in these patients [1].

However, phase III clinical trials of DOACs included 
variable proportions of VHD patients, other than mitral 
stenosis and mechanical valves, and individually provided 
no evidence of a differential effect of DOACs over warfa-
rin in patients with and without VHD [8–11]. Aggregate 
evaluations of these data confirmed that the coexistence of 
VHD does not affect the overall relative efficacy or safety 
of DOACs in terms of prevention of stroke and major bleed-
ing [12].

Of particular interest are patients with AF and biological 
heart valves (BHVs) because the implantation (surgical or 
transcatheter) of bioprosthesis is a common, increasingly 
utilized treatment for valvular heart disease, particularly 
left-sided.

In a recent issue of Internal and Emergency Medicine, 
Galliazzo et al. [13] reported on an interesting meta-anal-
ysis aimed at comparing the efficacy and safety of DOACs 
versus VKAs in patients with previously and newly surgi-
cally implanted BHV with or without AF. They included 
two subgroup analyses from ARISTOTLE and ENGAGE 
AF-TIMI 48 trials, four observational studies, and four rand-
omized controlled trials, for a total of 5808 patients, 1893 on 
DOACs, and 3915 on VKAs; about 98% of patients had AF.

The ENGAGE AF-TIMI 48 [3] and the ARISTOTLE [4] 
trials, which compared, respectively, edoxaban and apixaban 
to warfarin in patients with AF, did not exclude patients 
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with BHVs (191 patients in the ENGAGE AF-TIMI 48, and 
104 patients in the ARISTOTLE), providing the opportu-
nity to analyze this group of patients. Overall, there were 
no significant differences between these both factor Xa 
inhibitors and warfarin for efficacy or safety outcomes in 
this population [14, 15]. Furthermore, patients with BHVs 
treated with edoxaban 60 mg had a lower rate of a primary 
net clinical outcome including stroke, SEE, major bleeding, 
and death [14]. Notably, patients who had undergone recent 
(< 3 months) BHV implantation were excluded from both 
the ARISTOTLE and ENGAGE AF-TIMI 48 trials. Results 
from observational studies have been consistent with the 
findings from these trials. Particularly, in a retrospective 
cohort study on 2672 patients with BHVs and AF treated 
with warfarin, dabigatran, rivaroxaban, or apixaban between 
2011 and 2020, DOACs were as effective as warfarin in pre-
venting ischemic events, while associated with less intrac-
ranial bleeding [16], supporting the use of DOACs for AF 
in patients with BHVs.

Few randomized clinical trials were conducted in this set-
ting and included patients recently implanted. The DAWA 
pilot phase II study evaluated the use of dabigatran in 
patients with BHVs in mitral and/or aortic position and AF, 
indicating that dabigatran 110 mg twice daily was compa-
rable to warfarin in preventing the formation of intracardiac 
thrombus [17]. The RIVER trial was specifically designed 
to assess the effects of rivaroxaban in 1005 patients with 
AF and a BHV in mitral position implanted at any time at 
least 48 h after mitral-valve surgery [15]. Here, rivaroxaban 
20 mg once daily was shown non-inferior to warfarin con-
cerning mean time free from death, major cardiovascular 
events, or major bleeding. A little randomized trial in 50 
patients with AF during the first three months after aortic 
BHV implantation showed that apixaban 5 mg twice daily 
was non-inferior to warfarin for thromboembolic events and 
have a better safety profile than warfarin for the incidence of 
death or major bleeding [18].

Beyond the limitation of a pooled data analysis includ-
ing RCTs, sub-analysis of RCTs, and observational studies, 
the results of the meta-analysis of Galliazzo et al. [13] con-
firm and strengthen the evidence of the effectiveness and 
safety of DOACs in previously implanted BHV patients with 
AF. Regarding the early 3-month period after surgery, the 
risk–benefit profile of DOACs appeared similar to VKAs, 
prevalently in patients with AF, although this analysis was 
underpowered due to the low number of patients enrolled in 
the two randomized trials aimed at this population.

Galliazzo et al. [13] also included in their meta-analysis 
the recent ENAVLE trial showing that edoxaban 60 mg once 
daily is non-inferior to warfarin for preventing thromboem-
bolism and is potentially comparable for risk of major bleed-
ing during the first three months after surgical bioprosthetic 
valve implantation or valve repair, regardless of the presence 

of AF [19]. This study tried to address an unmet need in 
patients with no baseline indications for oral anticoagulants 
for the first three months after a BHV implantation, although 
the little number of patients does not allow to ascertain a 
potential difference in treatment effect between edoxaban 
and warfarin.

In the absence of AF, the thrombogenicity of the pros-
thetic heart valve should guide the indication for the opti-
mal antithrombotic strategy. Patients with mechanical heart 
valves require lifelong treatment with VKAs, targeting INR 
according to prosthesis thrombogenicity and patient-related 
risk factors [20]; DOACs currently have no role in these 
patients. Otherwise, antithrombotic therapy following sur-
gical implantation of a BHV remains controversial. It aims 
at preventing thromboembolic events and thrombosis of 
the valve related to the lack of endothelialization during 
the early postoperative period. While patients with a mitral 
prosthesis seem to have higher rates of thromboembolism 
than those with an aortic prosthesis and take advantage of 
anticoagulant treatment [21], the benefit of an anticoagulant 
strategy remains debated early after surgical implantation 
of an aortic BHV. Here, observational studies supported the 
use of VKAs to reduce the risk of thromboembolism [22, 
23], but a small, randomized trial found that VKAs for three 
months significantly increased major bleeding compared 
with aspirin, without reducing the rate of deaths or throm-
boembolic events [24]. Along with the ENAVLE trial, fur-
ther studies are needed to clarify the efficacy/safety profile 
of DOACs early after the implantation of BHVs in patients 
with sinus rhythm.

Authors excluded from their meta-analysis patients 
undergoing transcatheter aortic valve implantation (TAVI), 
representing another setting of BHVs. The use of antico-
agulants appears not applicable to TAVI in the absence 
of other indications to anticoagulant therapy, and lifelong 
single antiplatelet therapy is recommended based on recent 
trials [25]. On the other hand, in patients with prevalent or 
incident AF as the indication for oral anticoagulation after 
TAVI, the ENVISAGE-TAVI AF trial showed that edoxaban 
60 mg was non-inferior to VKAs for a composite primary 
outcome of adverse clinical events including death from 
any cause, myocardial infarction, ischemic stroke, systemic 
thromboembolic event, valve thrombosis, or major bleed-
ing; however, edoxaban was associated with a higher risk of 
major bleeding than VKAs [26].

According to the available evidence, in patients with AF, 
2020 ACC/AHA guidelines for the management of valvu-
lar heart disease indicate DOACs as an effective alternative 
to VKAs in patients who received a BHV > 3 months ago 
(Class I, LoE A), but they consider only the use of VKAs in 
patients with new-onset AF < 3 months after surgical or tran-
scatheter BHV replacement (Class IIa, LoE B) [27]. Forged 
further ahead, 2021 ESC/EACTS guidelines indicate that 
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DOACs should be considered over VKAs after 3 months 
following surgical implantation of a BHV (Class IIa, LoE 
B) and may be considered over VKA within 3 months fol-
lowing surgical implantation of a BHV in mitral position 
(Class IIb, LoE C) [20].

On the other hand, in the absence of baseline indication 
for oral anticoagulant therapy, 2020 ACC/AHA guidelines 
recommend VKAs for 3–6 months in patients at low bleed-
ing risk, regardless of the position of the bioprosthesis 
(Class IIa, LoE B), and low-dose aspirin for all patients life-
long (Class IIa, LoE B) [27]. Differently, 2021 ESC/EACTS 
guidelines recommend the use of low-dose aspirin and, alter-
natively VKAs for three months after surgical implantation 
of an aortic BHV (Class IIa, LoE B), while VKAs should be 
considered for the first three months after surgical implan-
tation of a bioprosthesis in the mitral or tricuspid position 
(Class IIa, LoE B) [20].

Finding an optimal oral anticoagulant therapy among 
patients undergoing BHVs with and without AF is still chal-
lenging. Increasing evidence suggests that DOACs should 
be preferred to VKAs in patients with AF after three months 
from intervention while further data are needed to reinforce 
the evidence in the early postoperative period. In patients 
without AF after surgical implantation of a BHV, data on 
DOACs are encouraging but still scarce. DOACs are not 
recommended after TAVI in the absence of other indications 
for anticoagulation.
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