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Editorial

Atrial fibrillation (AF) is a common arrhythmia with an incidence 
rate of approximately 2% of the general population in the developed 
world. It is usually a consequence of underlying cardiovascular or 
thoracic morbidities, cardiovascular stress, toxicities, or age-related 
degeneration. The presence of AF may provoke or aggravate 
cardiocerebrovascular disease, resulting in stroke, dementia, wors-
ening heart failure, disturbances of mood and quality of life. 
Thromboprophylaxis is a fundamental and critical element of its 
management.

Warfarin, the most widely used oral vitamin K antagonist (VKA), 
was first used clinically during the 1950s but its application for 
stroke prevention in patients at risk of AF-related thromboembolism 
only became clinically commonplace after the metanalysis of early 
trials vs placebo, or the then standard of care. This showed a 
remarkable stroke reduction of 64% and an often forgotten 26% 
reduction of mortality, which favored anticoagulation.1 There is, 
however, one major problem: major bleeds are common (2%-3% per 
year), of which intracranial bleeding (1% per year) often causes more 
serious strokes than those of ischaemic etiology. Major haemorrhage 
is usually due to an underlying arteriopathy and/or excessive anti-
coagulation due to drug-drug and food-drug interactions increasing 
the anticoagulant potency of VKAs. Regular monitoring of the 
anticoagulation status is necessary, and patient education/counsel-
ling is needed to encourage patient adherence and persistence with 
therapy. Both patients and doctors often prefer to use the consid-
erably less effective approach using aspirin, despite its associated 
bleeding risks.

Direct oral anticoagulants (DOACs), which are at least equally 
effective and less complicated by intracranial bleeds, entered the 
therapeutic armamentarium in 2010.2 Dosing depends to a certain 
degree on a few patient characteristics, such as renal function, age 
and body weight. They are not compromised by food-drug interac-
tions but co-medication with P-glycoprotein inhibitors does result 
in elevated plasma concentrations. DOACs do not need regular 
monitoring. As a class effect, the risk of major gastrointestinal 
bleeding is 25% higher, and clinically relevant non-major bleeding 
remains a frequent and troublesome concern. It does not come as 
a surprise, then, that many patients continue to be reluctant to 
accept anticoagulant therapy to avert a future, albeit serious event. 

Drug doses are often skipped, and discontinuation is a common 
finding.3

Some patients are at high risk of bleeding complications, regardless 
of which anticoagulant is being used, and others remain vulnerable 
to ischaemic stroke, even when the anticoagulant is properly 
prescribed and appropriately taken. Since most AF-related thrombi 
form in the left atrial appendage (LAA) a mechanical approach, such 
as excising, closing or occluding the appendage is a therapeutic 
option. When patients with high-stroke-risk AF undergo cardiac 
surgery, many surgeons routinely excise the LAA as a preventive 
measure. For other patients the LAA may be closed with a ligature 
inserted transcutaneously. However, for most patients at high risk 
of AF-related stroke for whom a mechanical solution is thought 
necessary, an occlusion device may be inserted transvenously and 
placed through the atrial septum and into the LAA. Following 
device insertion, antiplatelet drugs or full or reduced-dose antico-
agulants are used to prevent thrombus formation on the newly 
implanted foreign body. Although the therapy has proven to be as 
effective as VKA anticoagulation4 and is possibly, at least, as effec-
tive as DOAC therapy,5 this remains to be conclusively proven by 
randomized clinical trials.

The Left Atrial Appendage Occlusion Study (LAAOS III) has conclu-
sively demonstrated that removing/ligating the orifice of the LAA 
is very effective at reducing stoke or systemic embolism in patients 
with high-risk AF who undergo surgery for coronary revasculariza-
tion or heart valve surgery.6 However, almost 80% of the patients 
from the study were also still on anticoagulants 3 years after 
surgery, which raises the question about whether the most effective 
stroke-reducing therapy for patients with high-risk AF, not under-
going surgery, should also be a combination of oral anticoagulation 
and LAAC (left atrial appendage closure) with a mechanical device. 
It does not come as a surprise that a new study (LAAOS IV) 
recruiting AF patients at high risk of stroke despite anticoagulation 
(CHA2DS2-VASc score ≥ 4) will compare anticoagulation with anti-
coagulation plus a mechanical device.7 (LAAOS IV - Research 
Studies - PHRI - Population Health Research Institute of Canada).

In a recent paper published in REC: Interventional Cardiology, 
Amaro et al. described their study which is also designed to address 
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this issue, choosing a specific group of patients who have suffered 
a stroke despite anticoagulation (breakthrough stroke).8 Although 
this is not a rare event with an incidence rate is 1%/year in anti-
coagulated patients due to AF, there is no accepted and fully 
investigated therapeutic solution to this clinical problem (figure 1). 
If the stroke is ischaemic and cardioembolic it is likely related 
directly to the AF (3 of 4 breakthrough strokes). Anticoagulant 
therapy might not have been prescribed or taken correctly, which 
can be improved. If current antithrombotic therapy seems optimal, 
as in the proposed study by Amaro et al.8, physicians sometimes 
consider changing the anticoagulant, increasing VKA to an INR > 
3.0, using an off-label high dose of a DOAC, or adding antiplatelet 
therapy like aspirin—none of which appear beneficial. In these 
circumstances, a practical solution may be switching to a mechan-
ical device requiring a short course of antiplatelet therapy or 
low-dose anticoagulation, or adding a mechanical device to the 
existing anticoagulant regimen. Although none of these approaches 
has been fully demonstrated, substantial observational data9-11 
support transitioning from anticoagulation to LAAC therapy, justi-
fying ongoing randomized clinical trials in this patient population. 
These trials compare LAAC therapy to anticoagulant treatment, or 
to no thromboprophylaxis if patients with bleeding complications 
associated with oral anticoagulants are also elilgible for enrollment. 
The results of the OCCLUSION-AF PROBE design trial, with 750 
patients and documented AF and ischaemic strokes or transient 
ischaemic attacks randomized to DOAC or LAAC are expected 
shortly.12

There is some observational study support for the hybrid approach 
of adding LAAC to inadequate anticoagulant therapy, a strategy for 
preventing a recurrence of oral anticoagulation-resistant cardioem-
bolic stroke in patients with AF and no major oral anticoagula-
tion-related bleeding complications.13 Several groups have proposed 
and are conducting such studies, such as the ELAPSE trial (Early 
closure of left atrial appendage for patients with atrial fibrillation 
and ischaemic stroke despite anticoagulation therapy; NCT05976685) 

which will help them, together with the ADD-LAAO study (Oral 
anticoagulation alone vs oral anticoagulation plus left atrial 
appendage occlusion in patients with stroke despite ongoing anti-
coagulation) led by Amaro et al. to confirm or refute the value of 
this hybrid approach. Successful results of these studies would help 
us widen extensively the indication for LAAC therapy, which is 
now a procedure that can be performed by skilled operators with 
a complication rate no greater than that of other common proce-
dures in interventional cardiology.14

This strategy of using all antithrombotic approaches may be more 
effective therapy for patients resistant to just one strategy.
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Figure 1. Approach to patients with atrial fibrillation who suffer a stroke whilst treated with an anticoagulant. AF, atrial fibrillation; D/D, drug-drug; F/D, food-drug; 
LAAC, left atrial appendage closure; LAAO, left atrial appendage occlusion; OAC, oral anticoagulants.�  
a Direct oral anticoagulants drug level/coagulation tests of limited value with short acting medications.�  
b Plus short term OACs, longer term aspirin or dual antiplatelet therapy, or low dose of direct oral anticoagulants.
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