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Direct oral anticoagulants (DOACs) are easier to use 
than warfarin1. They are effective and safe in treating 
venous thromboembolism and in preventing strokes 

related to most forms of atrial fibrillation (AF)1,2. DOACs 
are also recommended for patients with AF and comor-
bid acute coronary syndromes or undergoing percutaneous 
coronary intervention (PCI)3-5. DOACs are contraindicated, 
however, in patients with thrombotic antiphospholipid syn-
drome, mechanical heart valves, and rheumatic heart disease, 
given their lower efficacy and safety compared to warfarin1,2. 
For AF associated with end-stage renal disease and – until 
recently – for left ventricular thrombus (LVT) resolution, 
the evidence from randomised controlled trials (RCTs) has 
been insufficient to formulate strong recommendations for 
or against DOACs2. 

LVT after an acute myocardial infarction (MI) can cause 
devastating embolic strokes3,6. The incidence of post-
infarct LVT has declined thanks to timely pharmacological 
and mechanical recanalisation that has drastically limited 
infarct size3,6,7. The mechanisms underlying post-infarct LVT 
formation follow Virchow’s triad and involve ventricular 
dysfunction and deformation (especially aneurysmatic), flow 
abnormalities, and prothrombotic/inflammatory reactions in 
response to infarction and heart failure6,7-9. 

The contemporary incidence of LVT complicating acute 
ST-elevation MI (STEMI) is estimated to be ~5-10%, 
particularly in the presence of reduced ejection fraction or large 
anterior infarcts3,6. In geographical areas and clinical settings 
lacking prompt MI diagnosis and reperfusion, the incidence 
will be higher. If not anticoagulated, it is estimated that, in 
patients with LVT, more than 5 patients per 100 patient-years 
will develop embolic stroke6. Thus in patients with acute MI, 
timely detection of LVT and stroke-preventing anticoagulant 

strategies (vitamin K antagonist or DOAC) are recommended 
(Class IIa), albeit with a level of evidence (LoE) C3. 

Four pilot trials have compared apixaban or rivaroxaban 
against warfarin in the setting of LVT (typically post-acute 
MI) and reported 90-day LVT resolution rates; the sample size
has ranged from 27 to 79 patients per trial, with follow-up
durations of 3-12 months10.

In this issue of EuroIntervention, Jenab et al report the results 
of a  fifth trial, REWARF-STEMI10. The authors also perform 
a prespecified meta-analysis of the available RCT evidence10. 

Article, see page 82

In REWARF-STEMI, 50  patients with post-STEMI LVT, 
diagnosed by non-contrast transthoracic echocardiography at 
two medical centres, were randomised to either rivaroxaban 
20 (or 15) mg daily or to warfarin targeted to an international 
normalised ratio of 2.0-2.5; all were revascularised (49 by 
primary PCI and one by emergent bypass surgery) and all 
received daily clopidogrel 75  mg and aspirin 80  mg10. The 
primary endpoint was complete LVT resolution at 3 months; 
secondary endpoints were relevant bleeding, deaths, and 
non-fatal ischaemic events10. At 90  days, REWARF-STEMI 
showed a favourable trend for complete LVT resolution with 
rivaroxaban compared to warfarin (risk ratio [RR] 1.40, 95% 
confidence interval [CI]: 0.91-2.15; p=0.12)10. There was one 
sudden death on day 31 in the rivaroxaban arm, and no 
major International Society on Thrombosis and Haemostasis 
(ISTH) bleeding in either arm10. 

On meta-analysis, the DOACs that were tested against 
warfarin in the 5 trials (apixaban 5  mg twice daily in 
~110 patients and rivaroxaban 20 mg daily in ~120 patients) 
maintained a  small favourable trend for LVT resolution (RR 
1.14, 95% CI: 0.98-1.32; p=0.08) and showed a  reduction 
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in ISTH major bleeding: 1.7% versus 8% (p=0.05)10. These 
preliminary findings suggest that apixaban and rivaroxaban 
are as safe (and maybe safer than) and as effective as warfarin 
in resolving post-infarct LVT. The present meta-analysis 
provides a  small but consistent evidence base for the use of 
rivaroxaban or apixaban instead of warfarin to treat post-
infarct LVT, with a cautious LoE B. The clinical implications 
are the ease of use of rivaroxaban and apixaban compared 
to warfarin, the prompt onset (and offset) of anticoagulant 
effects, the predictable pharmacology with limited drug-drug 
interactions and with no need for routine monitoring1,3. 

The 5 randomised pilot trials share similar designs (mostly 
open-label with blinded outcome assessment), similar patient 
populations (mainly post-STEMI), and similar primary 
outcome definitions (thrombus resolution at 90 days)10. The 
limitations of these trials include the small number of patients 
(228  patients in all, followed up for 3-12  months), with 
uncertain generalisability to larger groups, and underpowered 
to assess non-fatal ischaemic events or deaths; the diagnosis 
of LVT using non-contrast transthoracic echocardiography 
(less sensitive, but easier and cheaper than the “gold 
standard” magnetic resonance imaging)6; the paucity of major 
bleeding events (none in 2 of 5 trials); the open-label design 
with the associated risk of bias; and uncertainties over times 
in therapeutic range or initial bridging procedures in the 
warfarin-treated arms.

Gaps in evidence for the management of patients with post-
infarct LVT include (i) the efficacy and safety of edoxaban 
or dabigatran compared to warfarin; (ii) strategies to prevent 
LVT development in the first place; (iii) the relative value of 
accurate/sustainable diagnostic tools; (iv) ways to gauge the 
duration of anticoagulation; and (v) the impact of different 
anticoagulant and antiplatelet combinations on ischaemic 
and fatal events (in addition to thrombus resolution and 
bleeding). Seven trials in the pipeline (see ClinicalTrials.
gov and Supplementary Table 3 from Jenab et al10) should 
provide new information on the effects of rivaroxaban+dual 
antiplatelet therapy (DAPT) versus DAPT alone, on 
rivaroxaban or apixaban versus warfarin (each on top of 
antiplatelet therapy), and on clopidogrel- or ticagrelor-based 
DAPT combined with either dabigatran or warfarin.

In conclusion, the paper by Jenab et al reporting the results of 
a new randomised pilot trial together with a careful systematic 
review and meta-analysis supports the use of rivaroxaban or 
apixaban instead of warfarin for post-MI LVT resolution. 

Authors’ affiliations
1. Cardiovascular Science Department, Fondazione Policlinico 
Universitario Gemelli IRCCS, Rome, Italy; 2. CardioThoracic 
Department, Catholic University Medical School, Rome, Italy

Conflict of interest statement
F. Andreotti reports receiving, in the past 36 months, 
consultant or speaker fees from Amgen, AstraZeneca, Bayer, 
BMS/Pfizer, Daiichi Sankyo, Menarini, Novo Nordisk, 

and Servier, outside the present work. F. Burzotta reports 
receiving, in the past 36 months, speaker fees from Abbott, 
Abiomed, Daiichi Sankyo, Medtronic, and Terumo, outside 
the present work.

References
 1.  Camm AJ, Pinto FJ, Hankey GJ, Andreotti F, Hobbs FD; Writing 

Committee of the Action for Stroke Prevention alliance. Non-vitamin K 
antagonist oral anticoagulants and atrial fibrillation guidelines in practice: 
barriers to and strategies for optimal implementation. Europace. 
2015;17:1007-17.

 2.  Bejjani A, Khairani CD, Assi A, Piazza G, Sadeghipour P, Talasaz AH, 
Fanikos J, Connors JM, Siegal DM, Barnes GD, Martin KA, Angiolillo DJ, 
Kleindorfer D, Monreal M, Jimenez D, Middeldorp S, Elkind MSV, 
Ruff CT, Goldhaber SZ, Krumholz HM, Mehran R, Cushman M, 
Eikelboom JW, Lip GYH, Weitz JI, Lopes RD, Bikdeli B. When Direct Oral 
Anticoagulants Should Not Be Standard Treatment: JACC State-of-the-Art 
Review. J Am Coll Cardiol. 2024;83:444-65.

 3.  Byrne RA, Rossello X, Coughlan JJ, Barbato E, Berry C, Chieffo A, 
Claeys MJ, Dan GA, Dweck MR, Galbraith M, Gilard M, Hinterbuchner L, 
Jankowska EA, Jüni P, Kimura T, Kunadian V, Leosdottir M, Lorusso R, 
Pedretti RFE, Rigopoulos AG, Rubini Gimenez M, Thiele H, Vranckx P, 
Wassmann S, Wenger NK, Ibanez B; ESC Scientific Document Group. 2023 
ESC Guidelines for the management of acute coronary syndromes. Eur 
Heart J. 2023;44:3720-826.

 4.  Galli M, Andreotti F, Porto I, Crea F. Intracranial haemorrhages vs. stent 
thromboses with direct oral anticoagulant plus single antiplatelet agent or 
triple antithrombotic therapy: a meta-analysis of randomized trials in atrial 
fibrillation and percutaneous coronary intervention/acute coronary syn-
drome patients. Europace. 2020;22:538-46.

 5.  Vrints C, Andreotti F, Koskinas KC, Rossello X, Adamo M, Ainslie J, 
Banning AP, Budaj A, Buechel RR, Chiariello GA, Chieffo A, 
Christodorescu RM, Deaton C, Doenst T, Jones HW, Kunadian V, Mehilli J, 
Milojevic M, Piek JJ, Pugliese F, Rubboli A, Semb AG, Senior R, Ten 
Berg JM, Van Belle E, Van Craenenbroeck EM, Vidal-Perez R, Winther S; 
ESC Scientific Document Group. 2024 ESC Guidelines for the management 
of chronic coronary syndromes. Eur Heart J. 2024;45:3415-537.

 6.  Giordana F, Bugani G, Camilli M, Di Odoardo L, Zilio F, Andreotti F, 
Maggioni AP, Di Pasquale G. Il paziente con trombosi ventricolare sinistra 
dopo infarto miocardico acuto: tra evidenze disponibili, incertezze e pros-
pettive future [Managing patients with left ventricular thrombosis after 
acute myocardial infarction: current evidence, uncertainties, and future 
perspectives]. G Ital Cardiol (Rome). 2023;24:196-205.

 7.  Andreotti F, Roncaglioni MC, Hackett DR, Khan MI, Regan T, Haider AW, 
Davies GJ, Kluft C, Maseri A. Early coronary reperfusion blunts the proco-
agulant response of plasminogen activator inhibitor-1 and von Willebrand 
factor in acute myocardial infarction. J Am Coll Cardiol. 1990;16: 
1553-60.

 8.  Andreotti F, Burzotta F, Maseri A. Fibrinogen as a marker of inflammation: 
a clinical view. Blood Coagul Fibrinolysis. 1999;10:S3-4.

 9.  Sbarouni E, Bradshaw A, Andreotti F, Tuddenham E, Oakley CM, 
Cleland JG. Relationship between hemostatic abnormalities and neuro-
endocrine activity in heart failure. Am Heart J. 1994;127:607-12.

 10.  Jenab Y, Sadeghipour P, Mohseni-Badalabadi R, Kaviani R, Hosseini K, 
Pasebani Y, Khederlou H, Rafati A, Mohammadi Z, Jamalkhani S, 
Talasaz AHH, Firouzi A, Ariannejad H, Alemzadeh-Ansari MJ, Ahmadi-
Renani S, Maadani M, Farrashi M, Bakhshandeh H, Piazza G, 
Krumholz HM, Mehran R, Lip GYH, Bikdeli B. Direct oral anticoagulants 
or warfarin in patients with left ventricular thrombus after ST-elevation 
myocardial infarction: a pilot trial and a prespecified meta-analysis of ran-
domised trials. EuroIntervention. 2025;21:82-92.




