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Despite revascularisation and optimal secondary prevention, including dual antiplatelet
medication (DAPT), patients with acute coronary syndrome (ACS) remain at risk of recurrent
ischemic events, with up to 7% risk of recurrent myocardial infarction at 3 years.! To address
this residual risk, prior studies have investigated the benefit of increasing the intensity of
antithrombotic medication, through the addition of an oral anticoagulant (Factor Xa inhibitor
or vitamin K antagonist) to antiplatelet therapy.> 3> While studies have generally shown a
significant reduction in ischemic events with this approach, it came at a significant cost of
excess major haemorrhage. Even the addition of very low dose rivaroxaban at 2.5 mg or 5 mg
twice daily to DAPT in the Anti-Xa Therapy to Lower Cardiovascular Events in Addition to
Standard Therapy in Subjects with Acute Coronary Syndrome—Thrombolysis in Myocardial
Infarction 51 (ATLAS ACS 2- TIMI 51) study was associated with a significantly increased
risk of major bleeding including intracranial haemorrhage.? Thus, there remains an important
unmet need for an antithrombotic agent which reduces ischemic risk without increasing
bleeding, especially where dual pathway inhibition (especially with increasingly potent
antiplatelet agents) is increasingly considered to reduce arterial thromboembolism.*

Asundexian is a novel, orally bioavailable inhibitor of FXIa.> Factor XI (FXI) deficiency in
humans and experimentally-induced in animals is associated with reduced risk of ischemic
stroke and venous thromboembolism, but unlike Factor VIII or Factor XI deficiency,
spontaneous bleeding is rare and bleeding in response to trauma or surgery is much milder.
Interestingly, a recent retrospective cohort study reported that when matched to a general
population, patients with any FXI deficiency are at higher risk of severe bleeding (adjusted HR
2.56,95% CI 1.13 — 5.81) and clinically relevant non-severe bleeding (adjusted HR 1.45, 95%
CI 1.08-1.97).° Most cases were post-procedural hence highlighting low likelihood of
spontaneous bleed; however, when stratified by severity of deficiency, partial FXI deficiency
was associated with an increase in severe bleeding whereas severe FXI deficiency was not,
further highlighting the observed differences may be due to potential overlaps between
haematological conditions rather than observing a dose related FXI deficiency response®

Factor XIa inhibition therefore appears a potentially attractive avenue to achieve additional
antithrombotic effect without compromising haemostasis’ 8. In the recently published phase 2
trial in patients with atrial fibrillation, asundexian was associated with significantly lower rates
of major bleeding compared with apixaban, with near complete FXIa inhibition. ® Other Factor
Xla inhibitors such as IONIS-416858 and AB023 are in development, or tested in various
clinical settings.'?

In this issue of Circulation, the investigators of the PACIFIC-AMI trial report on the
pharmacodynamics, safety and efficacy of adding asundexian to DAPT in patients with a recent
myocardial infarction.!! In this phase 2, randomised double-blind trial, patients with ACS
considered at high ischemic risk (defined as at least one of age >65 years; prior MI; prior
peripheral arterial disease; diabetes mellitus; prior coronary artery bypass grafting) and without
increased bleeding risk, were randomised within 5 days of the index ACS event to asundexian
10, 20 or 50 mg or placebo once daily for up to 12 months. The majority of patients received
prasugrel or ticagrelor as the P2Y2 inhibitor, in addition to aspirin, and nearly all patients
underwent revascularisation with PCIL.

Whilst asundexian achieved dose-dependent inhibition of FXIa, with >90% inhibition with the
50mg dose, there was no difference in the main safety outcome of Bleeding Academic Research
Consortium type 2, 3, or 5 bleeding comparing all pooled asundexian doses with placebo. In
terms of the efficacy outcome of the composite of cardiovascular death, myocardial infarction,



stroke, or stent thrombosis, although there were numerically fewer events observed as
asundexian dose increased, none of the asundexian groups had event rates lower than placebo.

The Phase II study is important, showing the apparent safety of asundexian in addition to DAPT
in ACS, although the lack of signal for reducing ischemic events is disappointing. However,
the apparent safety yet the numerically fewer ischemic events seen with the 50 mg asundexian
dose is encouraging and suggests the need to properly evaluate the potential ischemic benefit
of this dose. That would be best demonstrated in a population at high ischemic risk, and the
population in PACIFIC-AMI with an average age of 68 years, with only half the patients
experiencing ST-segment elevation, may not have been truly representative of that. Given the
reassuring safety profile, a future large Phase 3 trial should focus on high ischemic risk patients,
without excluding those considered at increased risk of bleeding. As the authors alluded to in
their discussion, there may perhaps be a role in augmenting clinical outcomes in patients at
both high bleeding and ischemic risk.

The study also raises a number of new questions. What is the optimal level of FXIa inhibition
required to achieve desired outcomes? Is it all or nothing or can this be tailored to a patient’s
risk profile? What should the optimal treatment duration be? A short course to alleviate the
initial highest risk period or given its relatively safe profile, even in addition to DAPT, a
prolonged period of treatment beyond the first year of ACS? Could it be used as a substitute
for conventional DAPT post ACS — single antiplatelet with FXIa inhibitor? If so, should that
be aspirin or a P2Y12 inhibitor? Would there be ethnic differences in sensitivity to this new
class of drugs, particularly to the risk of bleeding? '

We congratulate the investigators in presenting this much-welcomed novel therapeutic agent
as an addition to the antithrombotic armamentarium in ACS, which appears not to increase
bleeding complications, a common shortfall with modern era antithrombotic therapy.'?
Although more data on both safety and efficacy are required, we can exercise cautious
optimism in the application of Factor Xla inhibition in ACS and other therapeutic areas,
offering patients potential tailored antithrombotic therapy commensurate with their risk profile.
Indeed, the Factor Xla inhibitors are being investigated as thromboprophylaxis for stroke
prevention in atrial fibrillation and secondary prevention of stroke.

As with all new drug therapies, more information leads to more questions. We look forward to
future phase III studies using FXIa inhibition in ACS patients, to assess whether this therapeutic
option can reduce thrombotic events in those at high ischemic risk, whilst avoiding excess
bleeding.

References

1. Guedeney P and Collet JP. Antithrombotic Therapy in Acute Coronary Syndromes:
Current Evidence and Ongoing Issues Regarding Early and Late Management. Thromb
Haemost. 2021;121:854-866.

2. Mega JL, Braunwald E, Wiviott SD, Bassand J-P, Bhatt DL, Bode C, Burton P, Cohen M,
Cook-Bruns N, Fox KAA, Goto S, Murphy SA, Plotnikov AN, Schneider D, Sun X, Verheugt
FWA and Gibson CM. Rivaroxaban in Patients with a Recent Acute Coronary Syndrome. N
EnglJ Med. 2011;366:9-19.



3. Andreotti F, Testa L, Biondi-Zoccai GG and Crea F. Aspirin plus warfarin compared to
aspirin alone after acute coronary syndromes: an updated and comprehensive meta-
analysis of 25,307 patients. Eur Heart J. 2006;27:519-26.

4, Goldin M, Koulas I, Weitz JI and Spyropoulos AC. State-of-the-Art Mini Review: Dual-
Pathway Inhibition to Reduce Arterial and Venous Thromboembolism. Thromb Haemost.
2022.

5. Heitmeier S, Visser M, Tersteegen A, Dietze-Torres J, Glunz J, Gerdes C, Laux V,
Stampfuss J and Roehrig S. Pharmacological profile of asundexian, a novel, orally
bioavailable inhibitor of factor Xla. J Thromb Haemost. 2022;20:1400-1411.

6. Sharman Moser S, Chodick G, Ni YG, Chalothorn D, Wang MD, Shuldiner AR, Morton
L, Salomon O and Jalbert JJ. The Association between Factor XI Deficiency and the Risk of
Bleeding, Cardiovascular, and Venous Thromboembolic Events. Thromb Haemost.
2022;122:808-817.

7. Al-Horani RA and Desai UR. Factor Xla inhibitors: A review of the patent literature.
Expert Opin Ther Pat. 2016;26:323-45.
8. Salomon O, Steinberg DM, Koren-Morag N, Tanne D and Seligsohn U. Reduced

incidence of ischemic stroke in patients with severe factor XI deficiency. Blood.
2008;111:4113-4117.

9. Piccini JP, Caso V, Connolly SJ, Fox KAA, Oldgren J, Jones WS, Gorog DA, Durdil V,
Viethen T, Neumann C, Mundl H, Patel MR, Auer J, Hubauer M, Pandzic S, Preishuber E,
Primus-Grabscheit C, Reitgruber D, Schmalzer F, Adlbrecht C, Schober A, Hajos J, Keil C,
Schratter A, Frick M, Benda MA, Machler M, Mutschlechner B, Saely C, Sprenger L,
Lichtenauer M, Eber M, Hoppe U, Kolbitsch T, Jirak PM, Mirna M, Schénbauer R, Bergler-
Klein J, Hengstenberg C, Stojkovic S, Scherr D, Manninger-Wiinscher M, Rohrer U, Stihlinger
M, Schgoer W, Schwarzl J, Pirerfellner H, Derndorfer M, Ebner C, Eder V, Kollias G,
Sturmberger T, Sieghartsleitner S, Vijgen J, Koopman P, Dujardin K, Anné W, De Ceuninck M,
Tavernier R, Duytschaever M, Knecht S, Missault L, Vandekerckhove Y, Rossenbacker T,
Ector B, Charlier F, Debruyne P, Dewilde W, Janssens L, Roosen J, Vankelecom B, Heidbuchel
H, Delesie M, Vervoort G, Rombouts H, Vanassche T, Engelen M, Verhamme P, Willems R,
Constance C, Pranno N, Cox J, Bata |, Macle L, Aguilar M, Tourigny JC, Dubuc M, Dyrda K,
Guerra P, Khairy P, Mondésert B, Rivard L, Roy D, Tadros R, Talajic M, Thibault B, Nault |,
Blier L, Champagne J, Molin F, O'Hara G, Philippon F, Plourde B, Sarrazin J-F, Steinberg C,
Coufal Z, Balazsik D, Mikulica M, Zapeca J, Cermak O, Drasnar T, Falc M, Hornof J, Racz B,
Weissova D, Linkova H, Paskova E, Petr R, Sirakova A, Kettner J, Benak A, Holek M, Podpera
|, Podperova M, Vancura V, Jandik T, Smid J, Dedek V, Banik J, Durdil V, Hnat T, Lellouche N,
Rouffiac S, Taldir G, Bridonneau V, Couffon P, Daudin M, Hamon C, Lacaze J, Quentin A,
Thebault C, Boiffard E, Billon O, Miette F, Pouliquen H, Turlotte G, Gorka H, Albert F, Bayle S,
Bensaid R, Dasoveanu M, Demichili T, Dutoiu T, Khalil C, Loghin C, Range G, Roussel L, Socié
P, Thuaire C, Extramiana F, Algalarrondo V, Boughanmi H, El Mansour N, Mohammad U,
Sellier R, Elbaz M, Laperche C, Maury P, Kiss R, Borsanyi T, Gingl Z, Polgar B, Benczur B,
Bodor A, Hepp T, Malati E, Nagy L, Erdei N, Kapus J, Kapus K, Toth B, Matoltsy A, Kiss T,
Merkely B, Herczeg S, Kiss O, Sallo Z, Toth K, Habon T, Rabai M, Totsimon K, Zilahi Z, Bencze
G, Santa J, Aradi D, Kelemen B, Bolognese L, Nesti M, Notarstefano PG, D'Orazio S, Cosmi F,
Becattini C, Agnelli G, Broccatelli B, Mosconi MG, Paciaroni M, Urbini C, Parato VM,
Notaristefani C, Scarano M, Ameri P, Ghigliotti G, Guglielmi G, Lotti R, Merlo AC, Muiesan
ML, Abondio A, Berasi C, Mattiuzzo E, Mutti C, Salvetti M, Pignatelli P, Menichelli D, Pastori
D, Tamiya E, Matsumoto T, Takabe T, Yamamoto S, Yamashita H, Higashiue S, Furuya O,



Hiramatsu N, Kasuga K, Kojima S, Komooka M, Kuroyanagi S, Matsuura M, Takemoto T,
Yamamoto S, Saito K, Abe T, Ishida I, Iwanami Y, Kataoka S, Moriyama T, Murohashi A,
Sasaki A, Nakamura Y, Ueno T, Shimane A, Hamana T, Ichibori H, Inoue T, Itoh M, Iwane S,
Kawai H, Kokawa T, Masumoto A, Matsuo K, Miyata T, Nakano S, Qishi S, Onishi T, Sawada T,
Saito T, Shoda M, Takahashi N, Takaya T, Taniguchi Y, Tsukamoto S, Tsukishiro Y, Tsukiyama
Y, Tsunamoto H, Uzu K, Yamamoto H, Yamamoto T, Yokoi K, Yoshida C, Watanabe N,
Betsuyaku T, Adachi K, Awane K, Goto D, Sakakibara M, Watanabe M, Ueno H, Hiroe Y,
Matsuo K, Ayata K, Fukuda K, Hata Y, Hashimoto K, Matsumi H, Nikaido A, Okamoto S, Sime
I, Stirna V, Reinholde I, Hansone S, Kozlovska A, Romanova J, Klincare D, Pontaga N, Dirmans
I, Kalnins A, Upite D, Gersamija A, Teleznikovs A, Rozkova N, Safro J, Anguera Camos |,
Domenico Dallaglio P, Salguero Bodes R, Arnbas F, Borrego L, Marco A, Jimenez JR, Gdmez-
Doblas JJ, Pérez Cabeza A, Ferreira Gonzalez |, Limeres Freire J, Lopez Grau M, Vifiolas Prat
X, Moreno Weidmann Z, Guerra Ramos JM, Alonso Martin MC, Campos Garcia B, Mogro
Carranza JM, Mendez Zurita FJ, Rodriguez Font E, Gonzales Matos CE, Garcia Hernando V,
Lindholm C-J, Thulin J, Wallén H, Hagwall K, Eliasson K, Lundvall M, Olsson J, Kjellman B, Lind
M, Johansson L, Svedberg N, Berglund S, Séderberg J, Zedigh C, Mooe T, Axelsson M, Binsell
E, Huber D, Miller C, Danier |, Kihne M, Okamura B, Schoepfer H, Simmen C, Reichlin T,
Chollet L, Lam A, Wittmer S, Rickli H, Gall C, Hametner G, Intorp S, Luescher D, Haegeli L,
Berg JC, Ebrahimi R, Auricchio A, Crljenica C, Moccetti T, Monti C, Pasotti E, Petrova |, Rossi
M, Mach F, Namdar M, de Groot J, Proost V, Neefs J, Linz D, van Stipdonk T, den Uijl D,
Alings M, Schaap J, Segers D, Wouters N, Bartels L, Tieleman R, Pisters R, de Vries T, Selig J,
Kuijper A, Bot P, Keijzers M, Verdel G, Tukkie R, van den Bos E, Kauer F, Oemrawsingh R,
Stevenhagen J, van Es J, Lip G, Gupta D, Kotalczyk A, Gunstone A, Brixey RD, Gorog D,
Dinarvand D, Gue Y, Kanji R, Memtsas V, Senior R, Bioh G, Wong Y-K and Child N. Safety of
the oral factor Xla inhibitor asundexian compared with apixaban in patients with atrial
fibrillation (PACIFIC-AF): a multicentre, randomised, double-blind, double-dummy, dose-
finding phase 2 study. The Lancet. 2022;399:1383-1390.

10. Székely O, Borgi M and Lip GYH. Factor Xl inhibition fulfilling the optimal
expectations for ideal anticoagulation. Expert Opinion on Emerging Drugs. 2019;24:55-61.
11. Rao SV, Kirsch B, Bhatt DL, Budaj A, Coppolecchia R, Eikelboom J, James S, Jones WS,
Merkely B, Keller L, Hermanides RS, Campo G, Ferreiro JL, Shibasaki T, Mund|l H and
Alexander JH. A Multicenter, Phase 2, Randomized, Placebo-Controlled, Double-Blind,
Parallel-Group, Dose-Finding Trial of the Oral Factor Xla Inhibitor Asundexian to Prevent
Adverse Cardiovascular Outcomes Following Acute Myocardial Infarction. Circulation. 2022.
12. Kim HK, Tantry US, Smith SC, Jr., Jeong MH, Park SJ, Kim MH, Lim DS, Shin ES, Park
DW, Huo Y, Chen SL, Bo Z, Goto S, Kimura T, Yasuda S, Chen WJ, Chan M, Aradi D, Geisler T,
Gorog DA, Sibbing D, Lip GYH, Angiolillo DJ, Gurbel PA and Jeong YH. The East Asian Paradox:
An Updated Position Statement on the Challenges to the Current Antithrombotic Strategy in
Patients with Cardiovascular Disease. Thromb Haemost. 2021;121:422-432.

13. Hansen ML, Sgrensen R, Clausen MT, Fog-Petersen ML, Raunsg J, Gadsbgll N,
Gislason GH, Folke F, Andersen SS, Schramm TK, Abildstrgm SZ, Poulsen HE, Kgber L and
Torp-Pedersen C. Risk of bleeding with single, dual, or triple therapy with warfarin, aspirin,
and clopidogrel in patients with atrial fibrillation. Arch Intern Med. 2010;170:1433-41.



