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Preventing ischaemic stroke in patients with atrial fibrillation (AF) necessitates effective antithrombotic therapy, 

balancing thrombotic risk reduction against the inherent risk of haemorrhage. Current direct oral anticoagulants 

(DOACs) offer advantages over warfarin, yet residual bleeding events, particularly intracranial haemorrhage, 

remain a clinical concern. Factor XI inhibition is emerging as a potential therapeutic strategy, aiming to provide 

comparable or superior stroke prevention with a reduced bleeding profile by targeting the intrinsic coagulation 

pathway.

K E Y  TA K E AWAY S

º The Pivot: Factor XI inhibition targets the intrinsic coagulation pathway, offering a potential antithrombotic 

strategy with a differentiated bleeding risk profile compared to existing DOACs.

º The Data: Clinical trials are evaluating whether Factor XI inhibitors can achieve non-inferior stroke 

prevention to DOACs while demonstrating a superior safety profile, specifically regarding major bleeding 

events.

º The Action: While promising, Factor XI inhibitors are investigational. Clinicians should continue to adhere 

to established guidelines for stroke prevention in AF, utilising DOACs or warfarin as indicated, until robust 

Phase III data supports a change in practice.

The landscape of antithrombotic therapy for stroke prevention in atrial fibrillation has evolved significantly since the 

introduction of vitamin K antagonists. Warfarin, while effective, requires frequent monitoring and carries a substantial 

risk of bleeding, particularly intracranial haemorrhage. The advent of direct oral anticoagulants (DOACs), including 

dabigatran, rivaroxaban, apixaban, and edoxaban, marked a considerable advancement, demonstrating non-inferiority 

or superiority to warfarin for stroke prevention and a reduced risk of intracranial bleeding. Despite these improvements, 

major bleeding events, including gastrointestinal haemorrhage, continue to occur with DOACs, prompting ongoing 

research into agents with an improved safety profile.

The Rationale for Factor XI Inhibition
The coagulation cascade involves two primary pathways: the extrinsic pathway, initiated by tissue factor, and the intrinsic 

pathway, activated by contact factors. Both converge on the activation of factor X, leading to thrombin generation and 

fibrin formation. Traditional anticoagulants, such as DOACs, broadly inhibit thrombin or factor Xa, thereby impacting 

both physiological haemostasis and pathological thrombosis. This broad inhibition contributes to their bleeding risk.

Factor XI (FXI) plays a critical role in amplifying thrombin generation within the intrinsic pathway, particularly under 

conditions of high shear stress, which are relevant to arterial and venous thrombosis. However, FXI appears to contribute 

less to primary haemostasis, which is largely maintained by the extrinsic pathway. This differential role suggests that 
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inhibiting FXI could selectively impair pathological thrombus formation while preserving the haemostatic plug, thereby 

reducing bleeding risk. Preclinical models have supported this hypothesis, showing that FXI deficiency or inhibition can 

reduce thrombosis without significantly increasing bleeding time.

Several investigational agents targeting Factor XI are currently in various stages of clinical development. These include 

antisense oligonucleotides (ASOs) that reduce hepatic synthesis of FXI, and small molecule inhibitors that directly block 

the enzymatic activity of FXIa. The goal of these therapies is to achieve a therapeutic window where thrombotic events 

are prevented with a lower incidence of bleeding complications compared to existing anticoagulants.

Clinical trials are designed to evaluate the efficacy and safety of these novel agents. Primary endpoints typically include 

the incidence of ischaemic stroke or systemic embolism, while key safety endpoints focus on major bleeding events, 

including intracranial and gastrointestinal haemorrhage. Comparator arms in these trials generally consist of established 

DOACs, reflecting the current standard of care for stroke prevention in atrial fibrillation. The non-inferiority design for 

efficacy and superiority design for safety are common approaches to demonstrate clinical benefit.

The development of Factor XI inhibitors represents a targeted approach to anticoagulation. If these agents demonstrate 

a favourable benefit-risk profile in large-scale clinical trials, they could offer a valuable addition to the therapeutic 

armamentarium for stroke prevention, particularly for patients at high risk of bleeding or those who have experienced 

bleeding events on current anticoagulant therapies. The ongoing research aims to precisely define the role of Factor 

XI inhibition in various thrombotic conditions, including atrial fibrillation, venous thromboembolism, and secondary 

prevention after acute coronary syndromes.

CLINICAL IMPLICATIONS

The prospect of Factor XI inhibition offers a tantalising glimpse into a future where antithrombotic therapy 

might be refined to a degree previously unattainable. For clinicians managing patients with atrial fibrillation, 

the perennial tightrope walk between preventing stroke and avoiding major haemorrhage is a daily reality. 

Current DOACs, while superior to warfarin, still present a non-trivial bleeding risk, particularly in the elderly 

or those with comorbidities. A therapy that could offer comparable stroke prevention with a genuinely reduced 

bleeding profile, especially intracranial haemorrhage, would be a significant clinical advance. It would expand 

the pool of patients who could safely receive effective anticoagulation, potentially including those currently 

deemed too high-risk for existing agents.

From an industry perspective, the development of Factor XI inhibitors represents a strategic move to 

differentiate within a mature and competitive anticoagulant market. Companies investing in these novel agents 

are betting on the fundamental physiological distinction of Factor XI's role in thrombosis versus haemostasis. 

Success in Phase III trials, particularly demonstrating a statistically significant reduction in major bleeding 

without compromising efficacy, would position these drugs as premium options. This could lead to shifts in 

prescribing patterns, potentially carving out a niche for patients who are either intolerant to or at high risk of 

bleeding with current DOACs. Guideline bodies, such as the ESC and AHA/ACC, would undoubtedly integrate 

such evidence into updated recommendations, influencing global practice.

For patients, the implications are profound. A safer anticoagulant means fewer life-threatening bleeding events, 

improved quality of life, and potentially a greater willingness to adhere to therapy. The fear of bleeding is a 

significant barrier to compliance for many patients on anticoagulants. If Factor XI inhibitors deliver on their 
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promise, they could alleviate this anxiety, leading to better long-term outcomes and a reduction in the overall 

burden of stroke. However, it is crucial that the enthusiasm for this novel mechanism is tempered by rigorous, 

transparent data from large, well-conducted trials before widespread adoption. The medical community must 

await definitive evidence before declaring Factor XI inhibition the undisputed future of stroke prevention.
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