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            Abstract
Direct inhibitors of coagulation factor Xa (FXa) or thrombin are promising oral anticoagulants that are becoming widely adopted. The ability to reverse their anticoagulant effects is important when serious bleeding occurs or urgent medical procedures are needed. Here, using experimental mouse models of hemostasis, we show that a variant coagulation factor, FXaI16L, rapidly restores hemostasis in the presence of the anticoagulant effects of these inhibitors. The ability of FXaI16L to reverse the anticoagulant effects of FXa inhibitor depends, at least in part, on the ability of the active site inhibitor to hinder antithrombin-dependent FXa inactivation, paradoxically allowing uninhibited FXa to persist in plasma. Because of its inherent catalytic activity, FXaI16L is more potent (by >50-fold) in the hemostasis models tested than a noncatalytic antidote that is currently in clinical development. FXaI16L also reduces the anticoagulant-associated bleeding in vivo that is induced by the thrombin inhibitor dabigatran. FXaI16L may be able to fill an important unmet clinical need for a rapid, pro-hemostatic agent to reverse the effects of several new anticoagulants.
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                    Figure 1: Effects of FXaI16L and GD-FXaS195A on thrombin generation in rivaroxaban-treated plasma.[image: ]


Figure 2: In vivo effects of FXaI16L and GD-FXaS195A in mice anticoagulated with rivaroxaban.[image: ]


Figure 3: Blood loss following tail-clipping.[image: ]


Figure 4: Reversal of rivaroxaban by FXaI16L and GD-FXaS195A in a laser-injury model.[image: ]


Figure 5: Distribution of FXa in plasma in the presence or absence of rivaroxaban.[image: ]


Figure 6: Influence of dabigatran on TAT levels and effects on blood loss following tail-clipping.[image: ]
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