
RIVAROXABAN NEI 

PAZIENTI CON 

FIBRILLAZIONE ATRIALE E 

PROTESI BIOLOGICA 

MITRALICA

RISULTATI DEL RIVER TRIAL



BACKGROUND

 Patients with atrial fibrillation (AF) and a bioprosthetic mitral valve require long-
term anticoagulation, but the optimal therapeutic strategy remains uncertain. 

 The efficacy and safety of DOACs in patients with AF and a mitral bioprosthetic 
valve are based on subgroup analyses of pivotal trials

ARISTOTLE (apixaban) N = 31 patients

ENGAGE-TIMI 48 (edoxaban) N = 131 patients

and on the findings of a pilot trial of dabigatran that enrolled 27 patients (DAWA) 

 Patients with bioprosthetic valves were excluded from the ROCKET-AF trial. 
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STUDY DESIGN

Rivaroxaban Warfarin

Primary Endpoint*: death, major CV events**, or major bleeding

INR target 

(2.0-3.0 inclusive)
20 mg daily

15 mg for Cr Cl 30-49 ml/min

Patients with atrial fibrillation or flutter and a bioprosthethic mitral valve 

Randomized
(Concealed)

Open-label

ITT ITTFollow-up 12 months

* adjudicated by a blinded Clinical Events Classification Committee
** stroke, TIA, valve thrombosis, systemic embolism not related to the central nervous system, or 
hospitalization for heart failure. 

Noninferiority RCT
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SECONDARY ENDPOINTS

 Efficacy

 Composite outcome of CV death or thromboembolic events (stroke, TIA, valve thrombosis, 

venous thromboembolism, or non-CNS systemic embolism) 

 Individual components of the combined endpoints

 Safety

 Bleeding events (major, minor, minimal, or fatal)

 Bleeding events are classified based on the ROCKET-AF definition, but also using the TIMI and 

BARC criteria 
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STATISTICAL ANALYSIS

 Primary Endpoint Analysis

 Restricted Mean Survival Time (RMST)*:

 Sample Size

 Noninferiority margin: between-group difference of - 8 days in the RMST (approximately 2% of 365 days).    
N =1000 patients

 80% power, event rate of 14.5% in the warfarin group, with a hazard ratio of 0.79 and an alpha level of 5%.

the mean time free 
from an outcome 

event up to 365 days, 

reflecting the area 

under the survival 

curve

RMST difference 
(days)

95% CIs

rivaroxaban minus 
warfarin, so negative 

values indicate an 

increased risk from

rivaroxaban 

treatment

* not dependent on the number of events and

on the assumption of proportional hazards
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CONSORT DIAGRAM

Randomized to 
Rivaroxan

N = 500

Randomized to 
Warfarin

N=505

Study Drug 
Discontinuation 52 (10.4%) 36 (7.1%)

Lost to 
Follow-up

0 (0.0%) 6 (0.3%)

Withdrawal of 
Consent

0 (0.0%) 0 (0.0%)

1005 patients randomized

* method of Rosendaal et al.

Median TTR*

65.5%

(IQR 51.3 to 70.5)
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BASELINE 

CHARACTERISTICS
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BASELINE 

CHARACTERISTICS
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KAPLAN–MEIER 
ANALYSIS OF 
THE PRIMARY 
OUTCOME
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SECONDARY EFFICACY OUTCOME

N Engl J Med 2020; 383:2117-2126



SAFETY OUTCOME
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SUBGROUP ANALYSIS OF THE PRIMARY OUTCOME
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TIME FROM MITRALVALVE IMPLANTATION < 3 MONTHS

RMST Difference (days) 35.2 (95% CI 8.6 to 61.7)

HR 0.31 (0.12 to 0.79); P Value = 0.01
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LIMITATIONS

 The open-label design could have introduced bias in the ascertainment or reporting of events. 

 blinded end-point adjudication process and regular training and monitoring of personnel at the trial sites. 

 Findings cannot be extrapolated to patients with a bioprosthetic aortic valve or to those with mitral

stenosis or mechanical valves. 

 Ongoing PROACT Xa (apixaban versus warfarin in patients with a mechanical On-X aortic heart valve)

 Ongoing INVICTUS rheumatic heart disease research program: rivaroxaban compared to VKA in rheumatic

valvular disease and AF. 

 The as-treated and per-protocol analyses used restricted populations based on post-randomization

variables such as adherence to the trial drugs, which could have influenced these results.
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CONCLUSIONS

 In conclusion, in patients with atrial fibrillation and a bioprosthetic mitral valve, 

rivaroxaban is noninferior to warfarin with respect to mean time free from death, 

major cardiovascular events, or major bleeding. 

 Since rivaroxaban does not require monitoring and has a more consistent 

anticoagulant effect, which is less influenced by food or concomitant medications, 

it represents an attractive alternative to warfarin for this patient population
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