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Challenge or Chimera?

Effective inhibition of thrombus formation 
on pathological vascular lesions

No effect on physiological haemostasis (i.e. no bleeding) 



Buller H et al., N Engl J Med 2015; 372:232-240



Harrington et al JACC 2023 



Factor XI deficiency: a rare bleeding disorder

Peyvandy et al JTH 2012



Factor XI deficiency: phenotypic bleeding characteristics

Peyvandy et al JTH 2012



Factor XI deficiency: a weak relationship between factor’s activity 
and bleeding severity

Peyvandy et al JTH 2012



Venous thromboembolism and cardiovascular events are reduced 
in a cohort of 10,193 individuals tested for levels of FXI activity

Preis et al., Blood 2017

FXI >50%

FXI ≤50%

Normal FXI >50%

FXI 30-50%

FXI <30%

Adjusted HR 0.52 
(95% CI, 
0.31-0.87)

Adjusted HR 0.26 
(95% CI, 
0.08-0.4)



Cardiovascular events and venous thromboembolism weak 
dose-dependance with Factor XI activity in 10,193 individuals 

Preis et al., Blood 2017

Patients with factor XI deficiency (<50% activity) had more prior 
gastrointestinal bleeding compared with patients with normal factor XI 
activity, 2.9% and 0.6%, respectively (P <0.001)
Prior history of intracerebral hemorrhage was observed in 3.3% of patients 
with factor XI deficiency (<50% activity) compared with 3.1% in patients 
with normal factor XI activity (P 0.689).



Nopp & Cy, Front in Pharmacol 2022



Asundexian (small FXIa inhibitor) in AF a dose-finding, 
phase II trial

Piccini et al., Lancet 2022

• Inclusion criteria: CHA2DS2-VASc score of 2+ if male or 3+ if 
female with an indication oral anticoagulant, age 45+ years and 
at least one bleeding risk feature

• Randomization 1:1:1 asundexian 25 or 50 mg od or apixaban for 
12 weeks

• Primary outcome: composite of major and clinically relevant 
bleeding (ISTH definition); no primary or secondary thrombotic 
endpoints were formally analyzed

• Statistical hypothesis: assumed 4% events in the apixaban group over 
12 weeks, and a relative risk reduction with asundexian (all doses) of 
50% vs. apixaban. Approx 250 patients/group



Asundexian in AF dose-dependent effect on FXIa activity

Piccini et al., Lancet 2022



Asundexian in AF primary safety endpoint

Piccini et al., Lancet 2022

Major bleed= 0
CRNM= 10
All bleed= 48
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Asundexian in AF: CV events

Piccini et al., Lancet 2022



Asundexian in stroke in a dose-finding, phase II trial: 
primary efficacy and safety endpoints

Salhoamanesh et al, Lancet 2022



Asundexian in acute MI in a dose-finding, phase II trial

Rao et al., Circulation 2022

• 1601 patients randomized to asundexian 10, 20, or 50 mg or placebo od for 6 to 
12 months within 5 days of their qualifying MI, on DAPT (aspirin plus a P2Y12 
inhibitor). Approx 400 patients/group

• The trial designed for safety without any formal hypothesis testing, as specified 
in the protocol. The main safety outcome was BARC type 2, 3, or 5 bleeding 
comparing all pooled asundexian doses with placebo. 

• The prespecified efficacy outcome was a composite of cardiovascular death, MI, 
stroke, or stent thrombosis comparing pooled asundexian 20 and 50 mg doses 
with placebo.



Asundexian in acute MI: effect on FXIa activity

Rao et al., Circulation 2022



Asundexian in acute MI: effect on BARC 2-5 bleeding and thromboses

Rao et al., Circulation 2022



Asundexian in MI conclusions of the Authors

Rao et al., Circulation 2022



Nopp & Cy, Front in Pharmacol 2022



Conclusions 
Congenital factor XI deficiency is described as a bleeding disorder milder than 
other congenital defects, and with a reduced, mostly venous, thrombosis 
tendency.
Congenital FXI deficiency do not show a clear relationship between FXI levels and 
bleeding intensity, but <20% FXI activity seems associated with spontaneous 
bleeding
Several pharmacological strategies have been developed to block FXI or FXIa, on 
the assumption to increase bleeding-free thrombosis protection. 
Dose finding, phase II trials in different  settings have inconsistently shown a 
dose-dependency with coagulation biomarkers (aPTT or FXI activity) and with 
bleeding. Events are too low (and largely minor) to prove any hypothesis
Only phase III trials in different conditions (TKA, CKD, AF, MI, non-cardioembolic 
stroke) with FXI(a) blockade alone or as add-on (atherothrombosis) will finally 
prove the hypothesis of a bleeding-free antithrombotic strategy





Weitz et al NEJM 2021

Milvexian in total knee arthroplasty: dose-dependent effect 
on aPTT



Weitz et al NEJM 2021

Milvexian in total knee arthroplasty: phase II dose finding vs. enoxaparin



Weitz et al NEJM 2021



Ionis (ASO) concentrations in ESKD patients after and before 
dialysis (phase II trial) 

Walsh et al., Kidney Int Rep 2022



Outcome in 49 patients with ESKD on dialysis
with FXI-ASO or placebo for 12 weeks  

Walsh et al., Kidney Int Rep 2022



Safety and efficacy outcome in 300 patients undergoing total 
knee arthroplasty randomized to FXI-ASO vs. enoxaparin: 

phase II, dose finding trial 

Buller et al., NEJM 2015

FXI-ASO administered @ days 1, 3, and 5, 8, 15, 22, 29, then 6 hours postoperatively.
Day 36: surgery
Repeated on day 39


