
Reduction in bleeding with edoxaban vs 
warfarin linked to lower all-cause mortality 

in 21,105 patients randomized in the 
ENGAGE AF-TIMI 48 trial 

(Effective aNticoaGulation with factor xA next 
GEneration in Atrial Fibrillation – TIMI 48)

Robert P. Giugliano, MD, SM, FAHA, FACC

On behalf of the ENGAGE AF-TIMI 48 

Executive Committee and Investigators



Disclosures

• Research Grant Support
– Daiichi-Sankyo, Merck

• Honoraria for Lectures/Consulting
– Daiichi-Sankyo, Merck, Janssen, Portola, 

Pfizer, Sanofi
• NOTE: Dr. Giugliano plans to reference 

unlabeled/unapproved uses of drugs or 
products in his presentation.



Lower-dose Edoxaban
30* mg QD
(N=7034)

Higher-dose Edoxaban
60* mg QD
(N=7035)

21,105 PATIENTS
AF documented within last 12 m

CHADS2 ≥2

*Edoxaban dose reduced by 50% if: 
   - CrCl 30–50 mL/min
   - weight ≤60 kg
   - strong P-gp inhibitor

Ruff CR et al. Am Heart J 2010; 160:635-41.

1º Efficacy EP = Stroke or SEE
1º Safety EP = Major Bleeding (ISTH criteria) 

Study Design
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CrCl = creatinine clearance; ISTH=International Society on Thrombosis and 
Haemostasis; P-gp = P-glycoprotein; SEE=systemic embolic event

Double-blind, Double-dummy

RANDOMIZATION  1:1:1

Warfarin (N=7036)
(INR 2.0–3.0)

Median TTR 68.4%
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Primary and Mortality Endpoints
% pts / year P: HD Edox vs W

P=0.10

P<0.001

P<0.001

P=0.08

P=0.006

P=0.013

P=0.008

P: LD Edox vs W

P=0.08

Giugliano RP. NEJM 2013; 369:2093-104

337 296 383 524 418 254 839 773 737 611 530 527
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Objectives

In ENGAGE AF-TIMI 48 ITT cohort:
• To compare the causes of death by 
treatment group
• To explore reasons for differences 
in mortality rates by treatment group
• To explore the relationship between 
bleeding and death

ITT = intention-to-treat during the overall time period
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Methods
•  All deaths, CV and bleeding events were 
adjudicated by an independent, blinded 
committee using prospective definitions:

* ISTH=International Society on Thrombosis and Haemostasis

§ Death: Cardiovascular (CV) vs Non-CV         
            Subcategories of each       
   NOTE: Bleeding deaths classified as CV  

§ Bleeding: ISTH* criteria
        - Fatal bleeds (directly caused death < 7d)
        - Bleeding contributed to death (bleed on            

           causal pathway to death within 30d)
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Results: Causes of Death
Cardiovascular (71%)

611
530 527

Warfarin HD Edox LD Edox
0

250

500

750
# pts

P=0.013
P=0.008

Non-Cardiovascular (29%)

228 243 204

Warfarin HD Edox LD Edox
0

250

500

750
# pts

P = NS for each 
pairwise comparisons
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Top 4 Subclasses of CV Death
270 242 232

Warfarin HD Edox LD Edox
0

50

100

150

200
250 Sudden Cardiac Death (45%)

143 129 118

Warfarin HD Edox LD Edox
0

50

100

150 Fatal CHF /Shock (23%)

47 44
55

Warfarin HD Edox LD Edox
0

25

50

75 Fatal Ischemic Stroke (8.8%)

65
35 25

Warfarin HD Edox LD Edox
0

25

50

75 Fatal Bleeding (7.5%)

P = NS for each 
pairwise comparisons

P = NS for each 
pairwise comparisons

P = NS for each 
pairwise comparisons

P<0.001
P=0.003

# pts # pts

# pts# pts



65

35
25

Warfarin HD Edox LD Edox
0

25

50

75

100
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Bleeding Related to Death
101

59
55

# pts

P = 0.001
36

24
30

Bleeding 
contributed              
to death (16% ICH)

Fatal
(79% ICH)

P < 0.001

ICH=Intracranial hemorrhage
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Deaths “not due” to bleeding

No Prior 
Major Bleed
639 (87%)

No Prior 
Major bleed
632 (89%)

No Prior 
Major Bleed
625 (92%)

Prior 
Major 
Bleed

99 (13%)

Prior 
Major 
Bleed

58 (8%)

Prior 
Major 
Bleed

82 (11%)

After a Non-Fatal Major Bleed 
• Risk of death was increased by 1.7-fold (vs no major bleed)
• 91% of patients interrupted study anticoagulant >3d

- 61% never rechallenged with any anticoagulant
• Ischemic CV death (W=32, HDE=16, LDE=20) and fatal 
ischemic stroke (W=10, HDE=4, LDE=6) ↑2x warfarin group

Warfarin
738

HD Edox
714

LD Edox
683

2135 Deaths not related to bleeding at time of death
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Breakdown of Excess Deaths
in the Warfarin Group

Bleed 
contributed 

to death

Prior NF 
Major bleed

46-64% of 
excess deaths 
with warfarin 

related to fatal 
bleeds or bleeds 
that contributed 

86-89% of 
excess 

deaths with 
warfarin 

preceded by 
a major 
bleed

-80

-60

-40

-20

0

Deaths (n)

Fatal 
Bleeds

-66

-102

-59

-88

HD Edox
- warfarin

LD Edox - 
warfarin

-100

39-45% of 
excess deaths 
with warfarin 
due to fatal 

bleeds-30

-40-42
-46
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Summary
1. Compared to well-managed warfarin        

(TTR 68.4%), once-daily edoxaban:
Ø Reduced bleeding (incl. fatal bleeding)
Ø Reduced mortality

2. Fewer fatal bleeds and bleeding 
contributing to death account for 50% 
of reduction in total mortality with edox.

3. Better tolerability with edoxaban may 
have reduced deaths not directly due to 
active/recent bleeding


