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a r t i c l e i n f o increased LAA volume was significantly associated with a pro-
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coagulant state in AF, while neither LAA or LA morphology, nor LA func-
tion, correlated with enhanced pre-activation of platelets. This finding is
consistent with an earlier report showing an association of LAA volume,
but not atrial dysfunction, with cardioembolic stroke in AF [6]. In the
present study [5], pre-activated platelets were subsequently less respon-
sive to thrombin receptor activation ex vivo, indicating receptor con-
Atrial fibrillation (AF) remains the most common form of heart

specific antibodies against the uncleaved (non-activated) and cleaved
(activated) forms of themajor thrombin receptor PAR1, the observations
rhythm disorder and a leading cause for stroke and mortality. A major
challenge for comprehensive AF prevention and management is
the timely identification and risk stratification of patients requiring
treatment.

AF is considered as associated with a pro-coagulant state, character-
ized by augmented platelet activation and predisposition to intra-atrial
thrombi and stroke. In turn, hypercoagulability per se appears to support
AF development and progression, largely attributable to pleiotropic ac-
tions of coagulation factors through cellular protease-activated recep-
tors, or PAR [1]. Although our understanding of the bidirectional
association of AF and stroke is growing, the respective roles of rhythm
dysfunction and abnormalities of the atrial and/or systemic substrate
remain blurred. An open question is how precisely do changes in atrial
rate translate into altered thromboembolic propensity? It is known
that cardiomyocytes themselves can trigger and propagate inflamma-
tory signaling, particularly during AF, throughNLRP3 inflammasome ac-
tivation. This positions the cardiomyocyte NLRP3 inflammasome and its
major product (IL)-1β as potential links betweenAF and thromboembo-
lism [2,3]. Indeed IL-1β can drive platelet hyper-activation and spread-
ing, leading to pro-coagulant viscoelastic properties of the blood [4].
Thus platelets might be considered as inflammatory cytokine sensors
and health indicators, but it is still not clear to what extent changes in
platelet function directly reflect the degree of atrial inflammation.

The report by Kosiuk et al. published in this issue of the International
Journal of Cardiology [5], extends our understanding of the association
between platelet changes and atrial remodeling in AF (insert citation).
The authors examined the characteristics of left atria (LA) and LA ap-
pendages of patients with paroxysmal or persistent AF, correlating
them with baseline platelet activity and the residual responsiveness to
thrombin receptor activation. The major finding of the study was that
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sumption. While the authors did not confirm desensitization with

fit with previous reports showing reduced ex vivo platelet reactivity to
thrombin receptor activation in AF [7]. Intriguingly, the direct thrombin
inhibitor dabigatran apparently resensitizes thrombin receptor reactivity
in AF patients, by increasing PAR1 and PAR4 density on the platelet sur-
face [8]. This resensitization is evident within 12 h after first intake of
dabigatran, likely reflecting translational effects and/or shuttling from in-
tracellular pools or previously internalized receptors, and is specific for
thrombin-activated receptors. Whether the direct factor X inhibitors
(“xabans”) also modify platelet PAR density and hence reactivity needs
direct demonstration. In the present study, 7% of patients were on
dabigatran, the overwhelming majority (one-third) of all subjects re-
ceived a xaban [5]. The possibility that oral coagulant therapy itself mod-
ifies platelet reactivity, thereby blurring the consequences resulting from
the increased LAA volume, needs to be addressed in subsequent studies.

A puzzling finding was the apparent lack of association between
changes in LA or LAA characteristics, and circulating microparticles
(MP). In the present study, only those patients with concomitant diabe-
tes showed elevated platelet MP levels. Platelet MP, particularly
phosphatidylserine-exposing MP, have emerged as candidate mediators
of the pro-coagulant state in AF [9] and endothelial-derived MP predict
AF recurrence, along with hsCRP, implicating inflammatory processes
as a potential trigger of AF. Since MP-bound IL-1β predicts platelet pre-
activation [10], it is possible that atrial NLRP3 inflammasome-derived
IL-1β may contribute the pro-coagulant state in AF. Future studies
assessing the precise role of circulating MP as potential biomarkers of a
low-grade chronic inflammatory state in the heart, particularly the
atria, might help establish and validate the potential link between in-
flammation, thromboembolism and AF.

In an ideal world, the cardiologist can quickly and reliably identify
and quantify the patient's risk of stroke and progression of AF. Platelets
are readily accessible and techniques for functional evaluation are rou-
tinely available. However, before the platelet can provide a window to
what is going on in the atria, additional studies such as the one
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highlighted [5] here will be required. Importantly, observations made in
blood ex vivomust be thoroughly validated against the alterations in the
atrial tissue, and standardized protocols established.
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