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SITES OF ACTION OF WARFARIN AND THE NON-VITAMIN K 
ORAL ANTICOAGULANTS 

Yeah et al. Arterioscler Thromb Vasc Biol. 2015;35:1056-1065



• Meta-analysis of data from RE-LY®, ROCKET AF, ARISTOTLE, ENGAGE AF-TIMI 48

• Ruff et al. Lancet 2013

NOAC INNOVATION MEANS IMPROVED OUTCOMES ON KEY 

STROKE ENDPOINTS VS VKA THERAPIES



Multimorbidity Is Associated With Greater Risk of 
Thromboembolism and Bleeding in Patients With Atrial Fibrillation 
but a Constant Benefit of Apixaban: 
Results From ARISTOTLE
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ARISTOTLE POST-HOC SUBANALYSIS MULTIMORBIDITY



 Multimorbidity (MM), defined as ≥ 3 chronic conditions, is a 

marker of frailty based on the cumulative deficit model. 

 This method of identifying increased risk counts comorbid 

conditions, and the sum of these is used to identify those with 

greater demands on homeostasis. 

 MM increases the risk of polypharmacy which adds concerns 

about drug-drug and drug-disease interactions. 

 MM is also a marker of increased risk for adverse events. 

 For older patients with non-valvular atrial fibrillation, 

anticoagulation may be associated with different risks in the 

setting of MM. 

BACKGROUND



 Rates per 100 patient-years of stroke/systemic embolism, death, and major bleeding increased with MM, 
which was significant even after adjustment for age, sex, race, and region

4321

Outcome Rate (Events) HR (95% CI)

Stroke or Systemic Embolism

3 to 5 comorbidities

6+ comorbidities

Death

3 to 5 comorbidities

6+ comorbidities

Major Bleed

3 to 5 comorbidities

6+ comorbidities

1.63 (253)

1.70 (65)

3.78 (602)

7.44 (291)

2.81 (395)

4.45 (145)

1.47 (1.19 to 1.82)

1.64 (1.20 to 2.24)

1.65 (1.43 to 1.90)

3.54 (2.98 to 4.22)

1.31 (1.11 to 1.56)

1.87 (1.49 to 2.34)
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RESULTS: ADJUSTED HAZARD RATIO OF ADVERSE EVENTS IN 

THOSE WITH MULTIMORBIDITY COMPARED TO THOSE 

WITH 0 TO 2 COMORBIDITIES 



 The safety and efficacy of apixaban and warfarin were consistent across the range of MM, with less bleeding with apixaban in all groups. Intracranial 
hemorrhage was significantly lower in patients randomized to apixaban across all MM groups; HR 0.28 (0.09 to 0.84) for apixaban vs. warfarin among 
6+ comorbidities.

Outcome
Apixaban

Rate (Events) HR (95% CI)
Stroke or Systemic Embolism

0 to 2 comorbidities

3 to 5 comorbidities

Death

0 to 2 comorbidities

3 to 5 comorbidities

Major Bleed

0 to 2 comorbidities

3 to 5 comorbidities

1.03 (59)

1.39 (109)

2.21 (129)

3.69 (297)

1.61 (86)

2.30 (164)

0.76 (0.54 to 1.06)

0.74 (0.58 to 0.95)

0.75 (0.59 to 0.94)

0.96 (0.81 to 1.12)

0.62 (0.48 to 0.82)

0.69 (0.56 to 0.84)

6+ comorbidities

6+ comorbidities

6+ comorbidities

1.64 (31)

6.95 (135)

3.98 (66)

0.93 (0.57 to 1.51)

0.88 (0.70 to 1.11)

0.81 (0.58 to 1.12)

1.36 (77)

1.87 (144)

2.96 (172)

3.86 (305)

2.58 (135)

3.34 (231)

1.77 (34)

7.93 (156)

4.94 (79)

P-Value
0.7367

0.2205

0.4857

Warfarin

Rate (Events)

1.41.00.80.6 1.2

Favors apixaban Favors warfarin

RESULTS: HAZARD RATIO OF ADVERSE EVENTS IN EACH 

COMORBIDITY GROUP TREATED WITH APIXABAN VS. WARFARIN 
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 MM (≥ 3 chronic conditions) is common, occurring in 63% of a 

contemporary trial population with AF. It is likely more common 

in a non-selected population.

 MM is associated with older age, polypharmacy, use of NSAIDs, 

gastric acid reducers, falls in the prior year, and increased 

CHA2DS2-VASc risk of stroke. 

 Although MM is associated with greater risk of stroke/systemic 

embolism, death, and major bleeding, the efficacy and safety of 

apixaban versus warfarin was consistent even among patients 

with the greatest number of coexisting conditions.

 This supports the extension of trial results to community-treated 

patients with AF who often have greater MM than seen in clinical 

trials.

RESULTS: HAZARD RATIO OF ADVERSE EVENTS IN EACH 

COMORBIDITY GROUP TREATED WITH APIXABAN VS. WARFARIN 



DRUG INTERACTION

EUROPACE 2015; 17: 1467-1507



SPECIAL POPULATIONS: FOCUS ON

GI bleeding

Extreme body weights

Cancer

Patients in therapy with antiaggregants



MAJOR BLEEDING IN CLINICAL TRIALS

Dabigatran 150 
mg twice daily1

Rivaroxaban 20 mg 
daily1

Apixaban 5 mg

twice daily1

Edoxaban 60 mg 
daily2

Total patients (n) 6076 7131 9088 7012

Major GI bleeding (n) 223 224 105 232

Major GI bleeding 
(%/year)

1.85 2.00 0.76 1.51

Hazard ratio for major 

GI bleeding (vs. 

warfarin)

1.49 [CI 1.21–
1.84]

1.61 [CI 1.30–1.99] 0.89 [CI 0.70–
1.15]

1.23 [CI 1.02–
1.50]

1. Modified by Desai J et al, Thromb Haemost 2013; 110: 205–212

2. Giugliano RP et al; ENGAGE AF-TIMI 48 Investigators. N Engl J Med. 2013; 369: 2093-2104



Rivaroxaban vs dabigatran

Apixaban vs dabigatran

Apixaban vs rivaroxaban

HR 1.20

HR 0.39

HR 0.33

HR 1.06

HR 0.45

HR 0.39

Abraham et al. Gastroenterology 2017

MAJOR GI BLEEDING IN REAL-LIFE



Diener et al. Eur Heart J 2017



Ruff et al. Lancet 2014

Stroke/SE

Major Bleeding

ADVANCED AGE AND STROKE and/or BLEEDING RISK 
IN CLINICAL TRIAL   



Patti et al. J Am Heart Ass 2017

NET CLINICAL BENEFIT OF OAC IN ELDERLY



Diener et al. Eur Heart J 2017



SPECIAL POPULATIONS: FOCUS ON

GI bleeding

Extreme body weights

Cancer

Patients in therapy with antiaggregants



Recent International Society on Thrombosis and 
Haemostasis (ISTH) guidelines caution against the use 
of non-vitamin K antagonists oral anticoagulants 
(NOACs) in patients with extremely high (> 120 kg) 
and low (≤ 60 kg) body weight due to lack of data in 
this population.

 The 2014 American College of Cardiology/American 
Heart Association guidelines suggest dose adjustment 
with extreme weights but do not provide guidance. 

BACKGROUND



The Efficacy and Safety of Apixaban Versus Warfarin are
Preserved in Patients With Atrial Fibrillation and Extreme
Body Weights: Insights From the ARISTOTLE Study

• Marat Fudim1, Renato D. Lopes1, John H. Alexander1, Daniel M. Wojdyla1, Justin A. Ezekowitz2, Michael Hanna3*, Dan Atar4, Ziad Hijazi5, M. Cecilia 
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Squibb, Princeton, NJ, USA; 4University of Oslo, Oslo, Norway; 5Uppsala Clinical Research Center, Uppsala University, Uppsala, Sweden; 6Department 
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ARISTOTLE POST-HOC SUBANALYSIS MULTIMORBIDITY
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Weight ≤ 60 kg
Apixaban 
Rate (n)*

Warfarin 
Rate (n)*

Hazard Ratio (95% CI)
Apixaban vs Warfarin

Efficacy Endpoints

Stroke or systemic embolism 2.01 (34) 3.20 (52) 0.626 (0.406 to 0.964)

Stroke 1.95 (33) 2.95 (48) 0.658 (0.422 to 1.025)

Ischemic or uncertain stroke 1.77 (30) 1.90 (31) 0.933 (0.565 to 1.541)

Hemorrhagic stroke 0.18 (3) 1.10 (18) 0.158 (0.047 to 0.536)

All cause death 7.00 (122) 6.33 (107) 1.104 (0.852 to 1.431)

Myocardial infarction 0.64 (11) 0.36 (6) 1.741 (0.644 to 4.708)

Safety Endpoints

Major bleeding 2.33 (36) 4.28 (62) 0.546 (0.362 to 0.823)

Major or CRNM bleeding 3.60 (55) 7.06 (101) 0.512 (0.369 to 0.711)

Intracranial bleeding 0.32 (5) 1.49 (22) 0.214 (0.081 to 0.565)

GI bleeding 0.90 (14) 1.09 (16) 0.838 (0.409 to 1.717)

Any bleeding 18.68 (244) 30.86 (344) 0.622 (0.528 to 0.733)0 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5
Favor Apixaban Favor Warfarin

RESULTS: EFFICACY AND SAFETY OUTCOMES STRATIFIED BY WEIGHT 

CATEGORIES FOR APIXABAN VS WARFARIN USE – WEIGHT ≤ 60
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RESULTS: EFFICACY AND SAFETY OUTCOMES STRATIFIED BY WEIGHT 

CATEGORIES FOR APIXABAN VS WARFARIN USE – > 60 to 120 kg

Weight > 60 to 120 kg
Apixaban 
Rate (n)*

Warfarin 
Rate (n)*

Hazard Ratio (95% CI)
Apixaban vs Warfarin

Efficacy Endpoints

Stroke or systemic embolism 1.23 (173) 1.44 (201) 0.853 (0.696 to 1.045)

Stroke 1.14 (161) 1.37 (191) 0.835 (0.677 to 1.030)

Ischemic or uncertain stroke 0.91 (128) 0.98 (137) 0.926 (0.728 to 1.179)

Hemorrhagic stroke 0.25 (36) 0.40 (56) 0.637 (0.419 to 0.968)

All cause death 3.14 (451) 3.75 (535) 0.836 (0.738 to 0.948)

Myocardial infarction 0.54 (76) 0.66 (92) 0.819 (0.604 to 1.110)

Safety Endpoints

Major bleeding 2.15 (277) 3.02 (379) 0.713 (0.610 to 0.832)

Major or CRNM bleeding 4.20 (532) 5.97 (730) 0.707 (0.632 to 0.790)

Intracranial bleeding 0.35 (46) 0.75 (96) 0.468 (0.330 to 0.666)

GI bleeding 0.67 (87) 0.79 (100) 0.849 (0.637 to 1.132)

Any bleeding 18.15 (1987) 25.29 (2528) 0.732 (0.690 to 0.776)0 0,5 1 1,5 2
Favor Apixaban Favor Warfarin
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RESULTS: EFFICACY AND SAFETY OUTCOMES STRATIFIED BY WEIGHT 

CATEGORIES FOR APIXABAN VS WARFARIN USE – Weight > 120 kg

Weight > 120 kg
Apixaban 
Rate (n)*

Warfarin 
Rate (n)*

Hazard Ratio (95% CI)
Apixaban vs Warfarin

Efficacy Endpoints

Stroke or systemic embolism 0.44 (4) 1.13 (11) 0.387 (0.123 to 1.215)

Stroke 0.44 (4) 1.03 (10) 0.426 (0.134 to 1.357)

Ischemic or uncertain stroke 0.44 (4) 0.61 (6) 0.711 (0.201 to 2.521)

Hemorrhagic stroke 0.00 (0) 0.41 (4) -

All cause death 3.00 (28) 2.52 (25) 1.190 (0.694 to 2.042)

Myocardial infarction 0.33 (3) 0.41 (4) 0.806 (0.180 to 3.600)

Safety Endpoints

Major bleeding 1.55 (13) 2.08 (19) 0.742 (0.366 to 1.502)

Major or CRNM bleeding 2.77 (23) 4.83 (43) 0.575 (0.347 to 0.954)

Intracranial bleeding 0.00 (0) 0.43 (4) -

GI bleeding 0.47 (4) 0.33 (3) 1.436 (0.321 to 6.416)

Any bleeding 16.44 (119) 25.13 (176) 0.670 (0.531 to 0.846)0 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5 5,5 6 6,5
Favor Apixaban Favor Warfarin



 This post-hoc analysis of the ARISTOTLE trial 
represents the largest study of NOACs in patients with 
AF allowing for analysis of efficacy and safety in 
patients within various weight categories.

 The efficacy and safety of apixaban versus warfarin 
appear to be similar in patients with very high or very 
low body weight when compared with those without 
extremes of body weight.

RESULTS: EFFICACY AND SAFETY OUTCOMES STRATIFIED BY WEIGHT 

CATEGORIES FOR APIXABAN VS WARFARIN USE – Weight > 120 kg



SPECIAL POPULATIONS: FOCUS ON

GI bleeding

Extreme body weights

Cancer

Patients in therapy with antiaggregants



CANCER PATIENTS IN FACTOR XA-INH TRIALS

RCT Drug Patients Cancer

EINSTEIN-

DVT
rivaroxaban N = 3,449 6%

EINSTEIN-PE rivaroxaban N = 4,382 5%

AMPLIFY apixaban N = 5,395 3%

Hokusai-VTE edoxaban N = 8,240 10%

Total
N = 

21,466
N = 1,366 (6%)



Hokusai VTE Cancer trial

Raskob G.E. et al., NEJM, 2017



p = 0.006

Raskob G.E. et al., NEJM, 2017

PRIMARY OUTCOME: RECURRENT VTE OR MAJOR BLEEDING



Fanola et al. JACC March 21, 2017 Volume 69, 

Issue 11

SAFETY AND EFFICAY COMPARED TO WARFARIN BASED ON 

MALIGNANCY STATUS



• VTE a common complication in cancer patients

• Treatment of cancer-associated VTE 
challenging

– Risk of recurrent VTE and bleeding higher than in patients 
without cancer 

– Both recurrent VTE and bleeding important

– Contribute to mortality/morbidity,  interfere with cancer therapy

• Guidelines (ACCP, ASCO, ESMO)* recommend 
LMWH for initial and long-term therapy

• SC injections burdensome and limit adoption

*Kearon et al CHEST 2016; 149: 315 - 352 

Lyman et al  Journal of Clinical Oncology, 2013, 31:2189 - 2204

Mandala et al Ann Oncol 2011;22 (Suppl 6): 85 – 92

Farge et al JTH 2013; 11: 56 - 70



DOACs may be an attractive alternative for these 
patients, but…..

•Rate of severe major bleeding similar 

•Survival free of recurrent VTE or major bleeding 
similar

•Limited data 

•Active vs previous (???), type of cancer



SPECIAL POPULATIONS: FOCUS ON

GI bleeding

Extreme body weights

Cancer

Patients in therapy with antiaggregants



2016 ESC GUIDELINES FOR THE MANAGEMENT OF 

ATRIAL FIBRILLATION

Eur Heart J. 2016;37(38):2893-2962. 



2016 ESC GUIDELINES FOR THE MANAGEMENT OF 

ATRIAL FIBRILLATION

Eur Heart J. 2016;37(38):2893-2962. 



WOEST trial



Dewilde WJM et al. Lancet 2013; 381: 1107–15

PRIMARY ENDPOINT AT 1 YEAR



Dewilde WJM et al. Lancet 2013; 381: 1107–15

INCIDENCE OF THE PRIMARY ENDPOINT (ANY BLEEDING)



Dewilde WJM et al. Lancet 2013; 381: 1107–15

CUMULATIVE INCIDENCE OF THE SECONDARY ENDPOINT (DEATH, 

MYOCARDIAL INFARCTION, STROKE, TARGET-VESSEL

REVASCULARISATION, AND STENT THROMBOSIS)



Dewilde WJM et al. Lancet 2013; 381: 1107–15

SECONDARY AND SAFETY ENDPOINTS AT 1 YEAR



PIONEER trial



STRATIFICATION, RANDOMIZATION, AND FOLLOW-UP.

Gibson CM et al. N Engl J Med 2016;375:2423-2434

group 1 rivaroxaban (15 mg once daily) 

plus a P2Y12 inhibitor for 12 months

group 2 rivaroxaban (2.5 mg twice daily) 

plus DAPT for 1, 6, or 12 months

group 3 standard therapy with a dose-

adjusted vitamin K antagonist (once 

daily) plus DAPT for 1, 6, or 12 months. 



BASELINE CHARACTERISTICS OF THE PARTICIPANTS

Gibson CM et al. N Engl J Med 2016;375:2423-2434



CUMULATIVE INCIDENCE OF THE PRIMARY SAFETY END 
POINT AND A SECONDARY EFFICACY ENDPOINT

Gibson CM et al. N Engl J Med 2016;375:2423-2434



CUMULATIVE INCIDENCE OF THE PRIMARY SAFETY END POINT AND ITS 
COMPONENTS, WITH STRATIFICATION ACCORDING TO INTENDED DURATION 

OF DAPT

Gibson CM et al. N Engl J Med 2016;375:2423-2434



CUMULATIVE INCIDENCE OF SECONDARY EFFICACY END POINTS, WITH 
STRATIFICATION ACCORDING TO INTENDED DURATION OF DAPT.

Gibson CM et al. N Engl J Med 2016;375:2423-2434



RE-DUAL PCI trial



PRIMARY END POINT SAFETY AND 
SECONDARY EFFICACY ENDPOINT

Cannon et al. N Engl J Med 2017;377:1513-24



SAFETY ENDPOINTS

Cannon et al. N Engl J Med 2017;377:1513-24



EFFICACY ENDPOINTS

Cannon et al. N Engl J Med 2017;377:1513-24



Bo et al. Eur J Itern Med 2017

Guida pratica alla scelta dei NOAC



Grazie per l’attenzione


