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Based on their at least similar efficacy and better safety 
profiles, non-vitamin K oral anticoagulants (NOACs) 
have become the standard of care for stroke prevention in 
patients with non-valvular atrial fibrillation (AF) [1–5]. 
In the current issue of Cardiology, Carvalho Silva et al. [6] 
report on the outcome of a patient with a mechanical mi-
tral valve, who was changed from warfarin to rivaroxaban 
and half a year later presented with the typical symptoms 
of valve thrombosis. He was treated by re-do mitral valve 
replacement, and fortunately the operation as well as the 
postoperative course were uneventful.

The case is important and illustrates very well some of 
the important challenges we face in the current era of 
NOACs. The almost unanimously positive results from 
the above-mentioned landmark randomized clinical tri-
als as well as subsequent registry data led to a paradigm 
shift in stroke prevention in “non-valvular” AF. Indeed, 
the 2016 European Guidelines [7] as well as the 2019 
AHA/ACC/HRS guidelines [8] now recommend NOACs 
as the standard of care for most patients with AF requir-
ing anticoagulation.

The situation is less clear, however, for patients with 
“valvular” AF. Part of the problem is the lack of homoge-
neity regarding its definition, which is why current ESC 
guidelines have more or less abandoned its use [7], and 
the European Heart Rhythm Association (EHRA) has in-
troduced a new concept consisting of “EHRA 1” and 

“EHRA 2” [9]. In addition, the inclusion criteria for the 
trials were not the same throughout; for example, bio-
prosthetic valves were allowed in ARISTOTLE and EN-
GAGE AF-TIMI 48, but not in ROCKET-AF [2–4]. Im-
portantly, however, mechanical heart valves and rheu-
matic mitral stenosis were excluded in all four of the 
phase III NOAC trials.

Moreover, the Re-ALIGN trial investigating dabiga-
tran as anticoagulation after mechanical heart valve im-
plantation had to be prematurely due to an excess in 
thromboembolic as well as bleeding complications in the 
NOAC arm [10, 11]. There are several potential patho-
physiological differences in stroke prevention in AF ver-
sus prevention of thrombus formation after mechanical 
valve implantation, including thrombus formation as a 
result of exposure of foreign material in the latter, which 
may require a more continuous and more “upstream” 
(i.e., factor VIIa/TF-targeted) anticoagulation. However, 
also the design of Re-ALIGN including the selection of 
the dose of dabigatran as well as the time window for in-
clusion may have contributed to its outcomes [11]. In-
deed, the amount of dabigatran used in Re-ALIGN was 
not specifically tested in a dedicated phase II study but 
rather extrapolated from the Re-LY trial and preclinical 
animal data, resulting in doses equal to or substantially 
higher than those given in Re-LY (150–300 mg b.i.d. in 
Re-ALIGN). In addition, most patients (80%) were re-
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cruited into the trial in the immediate postoperative pe-
riod (3–7 days after surgery), hence in a phase where the 
risk of bleeding as well as that of thromboembolism is 
increased. It therefore comes with no surprise that the 
majority of complications occurred in exactly these pa-
tients. Inclusion of patients in a more stable phase; e.g., 
6–12 months after the operation, may have led to much 
less perioperative “noise” and may have possibly been 
able to determine the true efficacy and safety of dabiga-
tran in this patient population [11].

Be it as it is, the results of Re-ALIGN have contributed 
to the clear contraindication of the use of NOACs in pa-
tients with mechanical heart valves. The situation is less 
clear in patients after biological valve implantation. Usu-
ally, outside the postoperative period where vitamin-K 
antagonists (VKA) are mandatory in these individuals, 
they are switched to aspirin after postoperative months 
3–6 (until 12 months) when reendothelialization is pre-
sumed to be complete, especially after biological aortic 
valve implantation. In a patient with AF after biological 
aortic valve implantation, substituting a NOAC for VKA 
when they would usually be switched to aspirin may 
hence be feasible [12].

For biological mitral valve replacement, the situation 
is less clear, since thrombogenicity is higher; this of course 
is particularly true for mechanical valves in the mitral po-
sition, as it was the case for the presented patient [6]. We 
usually do not even recommend NOACs in patients who 
receive a biological mitral valve replacement after rheu-
matic mitral stenosis [12]. Although the rheology of the 
mitral valve has been restored in these patients, their atria 
are usually greatly enlarged, and the substrate of their 
atrial myopathy frequently remains unchanged. As such, 
these patients should be treated with VKA until further 
data are available. In contrast, patients with AF after bio-
logical aortic valve implantations (or, possibly, after bio-
logical mitral valve replacement for degenerative mitral 
regurgitation) may be given a NOAC outside the initial 
“mandatory” postoperative period with VKA.

In the unfortunate situation of the presented case, war-
farin was changed to the NOAC likely with good inten-
tions but in the lack of knowledge that in patients with 
mechanical prosthetic valve – even more so in the mitral 
position – this is contraindicated. The case therefore once 
more underlines the importance of continuing our in-
tense educational efforts on stroke prevention in AF and 
the proper use of NOACs [12]. With four drugs available 
in different indications (including stroke prevention, 
treatment of deep vein thrombosis/pulmonary embo-
lism, prevention of deep vein thrombosis, etc.) with vary-
ing dosages and different patient populations, the poten-
tial for confusion is enormous. A good example is the 
recently published COMPASS trial, where addition of a 
very low dose of rivaroxaban (2 × 2.5 mg – numerically 
identical to the reduced dose of apixaban for stroke pre-
vention in AF) was shown to be beneficial in patients with 
chronic coronary artery disease – but without AF! [13]

Things have become more complicated over the last 10 
years; there does not seem to be a “one-size-fits-all solu-
tion,” and a balanced, patient-tailored use of NOACs 
seems to be the way to go. And indeed, recent data indi-
cate that the proper usage of these novel agents may pay 
out: registries from both the UK and Sweden observed for 
the first time a reduced incidence in ischemic stroke in AF 
patients [14, 15]. Hence, NOACs, if correctly used for the 
right patients, carries a great potential in stroke preven-
tion in AF – for most, but not for all patients, as the cur-
rent case nicely illustrates.
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