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INTRODUCTION 
 TAVR (Transcatheter Aortic-Valve Replacement) 

 又稱TAVI (Transcatheter Aortic-Valve Implantation) 

 



COMPLICATIONS OF TAVI 
 Mortality 

 Thrombotic events 

 Cerebrovascular events 

 Atrial fibrillation 

 Valve thrombosis 

 Myocardial infarction 

 Acute kidney injury 

 Bleeding Events 

 Prosthetic valve endocarditis 

 

 



2020 ACC/AHA GUIDELINE 
 Antithrombotic therapy for prosthetic valves 

ASA=Aspirin 



2021 ESC GUIDELINE 

OAC=Oral Anticoagulation 

SAPT=Single Antiplatelet Therapy 



2020 JCS GUIDELINE 

DAPT=Dual Antiplatelet Therapy 



TAVI GUIDELINE 

2020 ACC/AHA 2021 ESC 2020 JCS 

 終身Aspirin 75-100 
mg QD 

低出血險者 : 可考慮
使用DAPT 3-6個月或

Warfarin (INR 2.5)至少3
個月 

OAC適應症 
有 : 終身 OAC 
無 : 終身 SAPT 

使用DAPT 6個月後， 
終身使用SAPT 

OAC=Oral Anticoagulation 
SAPT=Single Antiplatelet Therapy 
DAPT=Dual Antiplatelet Therapy 
(Aspirin 75-100mg + Clopidogrel 75mg) 



2020 ACC/AHA GUIDELINE 
 Anticoagulation for AF in Patients With VHD 

 Postoperative AF after VHD intervention is  
associated with increased stroke and mortality rates. 

CHA2DS2-VASc score ≥2 



Q&A 

有一位病患在做完TAVI之後，出現了A-Fib的症狀，
在抗凝血劑的選擇上是否會建議優先使用
Edoxaban取代Warfarin以達到更好的效果呢? 

Edoxaban Warfarin 
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ENVISAGE-TAVI AF trial 



CLINICAL TRIAL 

N Engl J Med 2021;385:2150-60.  

DOI: 10.1056/NEJMoa2111016 

August 28, 2021 

ENVISAGE-TAVI AF trial 



STUDY DESIGN  

 

 

 

 

 

 

 A multinational, multicenter, prospective, randomized, open-
label, adjudicator-masked, Non-inferior  trial 

 

P 
patient 

Adult with either prevalent or incident atrial fibrillation 
lasting more than 30 seconds after successful TAVR 

I 
intervention Edoxaban 60mg  QD 

C 
comparison Vitamin K Antagonist (target INR= 2.0-3.0) 

O 
outcome Efficacy and Safety 



PATIENTS – INCLUSION CRITERIA 
 18 years of age or older 

 Indication for chronic oral anticoagulant  

 Pre-existing AF 

 New onset AF (e.g., >30 seconds documented by ECG) 

 After successful TAVR for severe aortic stenosis 

 Correct positioning of a transcatheter bioprosthetic heart   
     valve into the proper anatomical location 
 Presence of all 3 conditions post TAVR 
     ‧Peak transvalvular velocity <3.0 m/s 
‧Mean aortic valve gradient < 20mmHg 

     ‧Aortic valve regurgitation of 2 or less 
 No clinically overt stroke  
 No uncontrolled bleeding  



PATIENTS – EXCLUSION CRITERIA 
 Conditions with a high risk of bleeding 

 

 

 

 

 Serious unresolved periprocedural complications 

 Concomitant treatment with other antithrombotic agents 
(aspirin)>100mg/day, fibrinolytic therapy, or chronic 
(>4days/week) use of NSAIDs 

 Pregnant or breastfeeding 

 Participation in other studies involving investigational drug 

 

active peptic ulcer with upper gastrointestinal bleeding, malignancy at high risk of 
bleeding, recent unresolved brain or spinal injury, recent spinal or ophthalmic 
surgery, intracranial hemorrhage, esophageal varices, arteriovenous 
malformations, vascular aneurysms, or major intraspinal or intracerebral vascular 
abnormalities 



STUDY PROCEDURES 

TAVR 

12hours to 7 days 

Randomization 1:1 

Edoxaban 
60 mg QD 

Vitamin K Antagonist 
INR = 2.0-3.0 

Dose adjustment to 30 mg QD : 
• Clcr ≤ 50 mL/min 
• Body weight ≤ 60kg 
• Use of certain P-gp inhibitors 

INR adjusted to 1.6 to 2.6 : 
≥70 years of age 

Follow up at 3 months and at 6 months after randomization and 
every 6 months thereafter (minimum of 6 months up to 36 months) 

DAPT (≤ 3months) or SAPT after TAVR was allowed 



OUTCOME ASSESSMENT  

 Primary efficacy outcome 

 Net Adverse Clinical Events  

    (all-cause death, myocardial infarction, ischemic stroke, 
systemic thromboembolic event, valve thrombosis, and 
ISTH-defined major bleeding) 

 Primary safety outcome 

 ISTH-defined major bleeding 



OUTCOME ASSESSMENT  

 Secondary outcomes 

 bleeding defined by GUSTO,TIMI, and BARC 

 components of the composite primary outcome 



STATISTICAL ANALYSIS 

 320 net adverse clinical events would need to occur in 
approximately 1400 patients 

 Noninferiority of edoxaban vs. VKAs with 80% power and a 
two-sided significance level of 0.05 

 

 Intention-to-treat analysis 



STATISTICAL ANALYSIS 
 Four-step testing strategy (Edoxaban vs. VKAs ) 

 

 

 

 

 

 

 
 Noninferiority will be accepted if the upper boundary of the 2-sided 95% CI of the 

Hazard Ratio falls below 1.38 

 Superiority will be accepted if the upper boundary of the 2-sided 95% CI of the 
Hazard Ratio falls below 1.00 

 

 

 

 

 

 

 

 

 

 

 

 

NACE=Net Adverse Clinical Events 

MB=Major Bleeding 

(ITT=Intension-to-treat population) 



STATISTICAL ANALYSIS 
 

 

1.0 1.38 
Edoxaban Better VKAs Better 



RESULTS - PATIENTS 
April 2017 ~ January 2020 

66.6 hours 70.2 hours 

Median Duration of Follow-up 554 days 530 days 

Discontinued 
215 patients 

(30.2%) 
289 patients 

(40.5%) 

Concomitant use of 
Oral Antiplatelet  
Agents before 
randomization 

328 patients 
(46.0%) 

359 patients 
(50.4%) 

 46.4% of the overall trial population met  
    any of the criteria for adjustment  
    of the edoxaban dose  
 INR within the theraputic range  
    in VKA group (percent of time): 
 Mean 63.5% 
 Median 68.2% 

99% had AF before TAVR 



RESULTS - PATIENTS 
The baseline characteristics of the 
patients were similar across groups 

V 

V 

V 

V 

V 



RESULTS - PATIENTS 
Table 1. (Continued.) 

V 

V 

V 

V 

V 



RESULTS - EFFICACY AND SAFETY OUTCOMES 

Noninferiority for MB had not shown. 

• More patients in the edoxaban group than in the VKA group  
   had major gastrointestinal bleeding  [56(5.4) vs 27(2.7); HR=2.03(1.28-3.22)] 
• One case of major gastrointestinal bleeding was fatal in the edoxaban group 

Noninferiority for NACE had shown. 

The four-step testing failed at this step;  
hence, formal testing for superiority was not performed. 

NI 

O 

X 



RESULTS - EFFICACY AND SAFETY OUTCOMES 

V 

V 

V 

V 

V 

NI 

O 
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V 

V 

V 
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RESULTS - EFFICACY AND SAFETY OUTCOMES 
Cox proportional-hazards regression model 

(Treatment group, transcatheter aortic-valve replacement procedure undergone with stenting, and indication for dose adjustment as covariates) 

Inferiority Noninferiority Superiority 

Net adverse clinical events O X 

Major bleeding O X 

Ischemic stroke O X 

Myocardial infraction X X 

Death from any cause O X 



RESULTS - EFFICACY AND SAFETY OUTCOMES 

• 84.7% met the CrCl ≤50 mL/min indication 
• 42.2% met the body weight ≤60 kg indication 
• 6.5% met the P-gp inhibitor indication 
• 30.3% met more than 1 indication 

No significant difference had shown. 



RESULTS - EFFICACY AND SAFETY OUTCOMES 

No significant difference had shown. 

Patients with oral antiplatelet therapy  showed significant difference(VKA better). 
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CONCLUSION 
 ENVISAGE-TAVI AF trial involving patients who had an indication for oral 

anticoagulation for atrial fibrillation after successful TAVR 

 

EFFICACY 

 Edoxaban was noninferior to vitamin K antagonists for the composite 
primary outcome of adverse clinical events 

 

SAFETY 

 Edoxaban was associated with a higher risk of major bleeding than vitamin 
K antagonists 

 Subtherapeutic INR values and a higher incidence of drug discontinuation in 
the vitamin K antagonist group may have affected the bleeding outcomes 



LIMITATIONS 
 Our trial results apply only to patients with atrial fibrillation, intermediate 

operative risk, and symptomatic aortic stenosis, and the trial involved a 
population of older adults who were undergoing TAVR 

 The coronavirus disease 2019 pandemic affected the outpatient clinic 
follow-up routine and may have resulted in underassessment of laboratory 
data and mild-to-moderate clinical events 

 The outcomes of death and trial-drug discontinuation may have been 
competing risks in relation to the outcomes we studied, and we did not 
perform competing-risk analyses 

 Formal testing for superiority was not performed 

 Lack of a plan for adjustment of confidence intervals 

 



DISCUSSION 
 ENGAGE AF-TIMI 48 (2013) 

 Patients with atrial fibrillation who were at moderate-to-high thromboembolic risk 

→  Edoxaban were noninferior to warfarin in the prevention of stroke or systemic 
embolism and had lower rates of bleeding and death from cardiovascular causes 

 POPular TAVI (2020) 

 Clopidogrel in addition to oral anticoagulation after TAVR in patients with an 
indication for oral anticoagulation 

→  Combination regimen showed more bleeding and had no clinical benefits 

 GALILEO (2020) 

 Intermediate-dose rivaroxaban in patients without an indication for oral 
anticoagulation but who were receiving antiplatelet therapy 

→  Increased risks of major bleeding and death 



DISCUSSION 

 Mean age = 82.1 years 

 Concomitent use of antiplatelet drugs 
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CASP RCT checklist 



SECTION A:  
IS THE BASIC STUDY DESIGN VALID FOR A RANDOMISED CONTROLLED TRIAL? 

1. Did the study address a clearly 
focused research question? 

        Yes   No   Can’t tell 

 

 

 

 

2. Was the assignment of 
participants to interventions 
randomised?        

 Yes   No   Can’t tell 

 
3. Were all participants who 

entered the study accounted 
for at its conclusion? 
 Yes   No   Can’t tell 

 

 

P 
patient 

Adult with either prevalent or incident atrial 
fibrillation lasting more than 30 seconds after 
successful TAVR 

I 
intervention Edoxaban 60mg  QD 

C 
comparison Vitamin K Antagonist (target INR= 2.0-3.0) 

O 
outcome Efficacy and Safety 

 Patients were randomly assigned in a 1:1 ratio  
    to receive edoxaban or a vitamin K antagonist. 

 Intention-to-treat analysis 
 The modified ITT population comprised all randomized patients 
     receiving ≥1 dose of the study drug 



SECTION B:  
WAS THE STUDY METHODOLOGICALLY SOUND? 

4. Were the participants/ 
investigators/people analyzing 
outcome ‘blind’?  

        Yes   No   Can’t tell 

5. Were the study groups similar 
at the start of the randomised 
controlled trial? 

 Yes   No   Can’t tell 

 
6. Apart from the experimental 

intervention, did each study 
group receive the same level of 
care (that is, were they treated 
equally)? 
 Yes   No   Can’t tell 

 

 

 

 

 Open-label trial 
 Adjudicator-masked trial 
 Most data analyses were performed by a clinical research 
organization (Covance), whose members were unaware of the trial-
group assignments. 

 The demographic and clinical characteristics of the patients  
     at baseline were similar in the two trial groups (Table 1) 

 Similar incidences of administration of PPI (71.7% and 69%) 
 Similar follow-up duration (554 days and 530 days) 



SECTION C:  
WHAT ARE THE RESULTS? 

7. Were the effects of intervention 
reported comprehensively? 

 Yes   No   Can’t tell 

 
8. Was the precision of the 

estimate of the intervention or 
treatment effect reported? 
 Yes   No   Can’t tell 

 
 
 
 
9. Do the benefits of the 

experimental intervention 
outweigh the harms and costs? 
 Yes   No   Can’t tell 

 

 
 

 Because of the hierarchical design of our statistical analysis,  
     the failure to show noninferiority for major bleeding  
     precluded formal testing for superiority of edoxaban. 

   
 

 

Benefits 
Noninferiority of primary 
efficacy outcome 

Harms Higher risk of major bleeding 

 320 net adverse clinical events would need to occur  
    in approximately 1400 patients : 
    Noninferiority of edoxaban vs. VKAs with 80% power and 
    a two-sided significance level of 0.05 
 Noninferiority will be accepted if the upper boundary of the  
    2-sided 95% CI of the Hazard Ratio falls below 1.38 
 Superiority will be accepted if the upper boundary of the  
    2-sided 95% CI of the Hazard Ratio falls below 1.00 
 

 



SECTION D:  
WILL THE RESULTS HELP LOCALLY? 

10. Can the results be applied to 
your local population/in your 
context? 

         Yes   No   Can’t tell 

 

 

 

 
11. Would the experimental 

intervention provide greater 
value to the people in your 
care than any of the existing 
interventions? 

         Yes   No   Can’t tell 

 
 

 
 

 Edoxaban was noninferior to vitamin K antagonists 
    for the composite primary outcome of adverse clinical event. 
 Edoxaban was associated with a higher risk  
    of major bleeding than vitamin K antagonists. 



Q&A 

有一位病患在做完TAVI之後，出現了A-Fib的症狀，
在抗凝血劑的選擇上是否會建議優先使用
Edoxaban取代Warfarin以達到更好的效果呢? 

Edoxaban Warfarin < 



Thank You 


