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• Il	63.3%	delle	ospedalizzazioni	correlate	al	warfarin	sono	dovute	ad	emorragie1

• La	stima	dei	costi	per	le	emorragie	correlate	al	warfarin	ammonta	a	centinaia	di	milioni	di	
dollari	ogni	anno

AVK e ospedalizzazioni

†Dati	da	US	National	Electronic	Injury	Surveillance	System	– Cooperative	 Adverse	Drug	Event	Surveillance	project	(2007–
2009);	n=99	628	ospedalizzazioni	in	emergenza

*Sono	riportate	le	classi	di	farmaci	associate	ad	un	tasso	di	ospedalizzazione	≥10%
VKA	=	antagonisti	della	vitamina	K
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Assume that NOACs have been on the market 
for 5 years:

￭ 21 % increase of stroke and sytemic embolism 

￭ 50 % increase of fatal bleeding

￭ 33 % increase of intracranial hemorrages

￭ Requirement for monthly monitoring to adjust dose

￭ Falls out of target anticoagulation one third of the time in 

RCT and one half in GP

￭ Many food and drug interactions

The new drug shows in RCT: 



Novel Anticoagulants

TFPI (tifacogin)

Fondaparinux
Idraparinux
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Adapted from Weitz & Bates, J Thromb Haemost 2007
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NOACs



Ruff CT et al. Lancet 2014; 383:955-962

Stroke and SE in NOACs Phase III Trials

*Dabigatran 150 mg twice daily. †Rivaroxaban 20 mg once daily. 
‡Apixaban 5 mg twice daily. §Edoxaban 60 mg once daily.



Ruff CT et al. Lancet 2014; 383:955-962

Haemorrhagic Stroke and Mortality in NOACs Phase 
III Trials



Ruff CT et al. Lancet 2014; 383:955-962

Major Bleeding in NOACs Phase III Trials

*Dabigatran 150 mg twice daily. †Rivaroxaban 20 mg once daily. 
‡Apixaban 5 mg twice daily. §Edoxaban 60 mg once daily.



Zalesak M et al, Circ Cardiovasc Qual Outcomes, September 2013



Independent FDA study of Medicare confirmed the positive 
safety and efficacy of Dabigatran in clinical practice

In the USA, the licensed doses for Pradaxa® are: 150 mg BID and 75 mg BID for the prevention of stroke and systemic embolism in 
adult patients with NVAF

1. Connolly SJ et al. N Engl J Med 2009;361:1139–51
2. Connolly SJ et al. N Engl J Med 2010;363:1875–6
3. Pradaxa®: EU SPC, January 2015
4. Connolly SJ et al. N Engl J Med 2014;371:1464–5
5. Graham DJ et al. Circulation 2015;131:157–64

RE-LY 1–4
N>18 000
Warfarin
D150 BID

MEDICARE*5
N>134 000
Warfarin
D150 & D75 BID 
combined
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HR: 0.76
P=0.04

HR: 0.80
P=0.02

RR: 0.41
P<0.001

HR: 0.34
P<0.001

RR: 0.94
P=0.41

HR: 0.97
P=0.50

RR: 1.48
P=0.001

HR: 1.28
P<0.001

RR: 1.27
P=0.12

HR: 0.92
P=0.29

RR: 0.88
P=0.051

HR: 0.86
P=0.006

RCT

Real-world 
data
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*Primary findings for dabigatran are based on analysis of both 75 mg 
&150 mg together without stratification by dose



Stroke. 2014;45:2286-2291



Idracizumab



In Real World AF Patients Stayed Longer on 
Rivaroxaban Than on Warfarin

Patients were significantly more persistent with Rivaroxaban than with Warfarin

Two retrospective U.S. database analyses 

1. Laliberté F et al. Curr Med Res Opin. 2014;30(7):1317-1325;   2. Nelson WW et al. Curr Med Res Opin. 2014;30(12):2461-2469

HR 0.66 (95% CI 0.60–0.72); 
p<0.0001 
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u Matched sample included 3,654 
Rivaroxaban and 14,616 Warfarin patients1

Rivaroxaban
Warfarin

HR 0.63 (95% CI 0.59–0.68);
p<0.001

Time to non-persistence (days)

100

90

80

70

60

50

40
0 60 120 180 240 300 360

Pa
tie

nt
 p

er
si

st
en

ce
 (%

)

u 7,259 Rivaroxaban patients were matched 
1:1 with Warfarin patients2



Dresden NOAC Registry: In Real World AF Patients 
Stayed Longer on Rivaroxaban than on Dabigatran
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Two analyses of the prospective Dresden NOAC registry

Treatment Discontinuation with Rivaroxaban and Dabigatran

Median follow-up: 544 days
1204 AF patients treated with rivaroxaban1

Median follow-up: 671 days

341 AF patients treated with dabigatran2

Treatment discontinuation with Rivaroxaban was lower than
discontinuation with Dabigatran (two different analyses from the same registry)

1. Beyer-Westendorf J et al. Europace 2015;17(4):530-538; 2. Beyer-Westendorf J et al. Thromb Haemost. 2015;113(6):1247-1257



Retrospective U.S. database analysis
u 7,259 Rivaroxaban patients were matched 1:1 with Dabigatran patients

Higher Persistence with Rivaroxaban vs. Dabigatran
in Patients with NVAF

Use of Rivaroxaban led to higher rates of persistence compared to Dabigatran
among patients with AF

Rivaroxaban
Dabigatran

Nelson WW et al. Curr Med Res Opin 2015;doi: 10.1185/03007995.2015.1074064

1.0

0.9

0.8

0.7

0.6

0.5

0.4
0 90 180 270 360

Pr
ob

ab
ili

ty
 o

f p
er

si
st

en
ce

Time to event (days)

81%

74%

64%

78%

70%

60%

aHR 0.89 (95% CI 0.84-0.95)
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• 27.467 rivaroxaban users 
• Diagnosed with NVAF
• 455 days of follow-up

2013 2014

Tamayo et	al.,	Clin Cardiol 2015

• Observational cohort study 
• US Department of Defense electronic 

health care records
• Rates of major bleeding, any bleeding, 

ICH, fatal bleeding, GI bleeding 
• Endpoint definition approved by FDA

Study period



Patient Characteristics

Major Bleed Characteristics*

Tamayo et	al.,	Clin Cardiol 2015

*MB	classified using the		Cunningham	 et	al.	defintion including:	 GI	bleeding,	 hemorragic

Strokes and	other intracranial bleeds,	genitourinarybleeding and	bleeding at other sites.

Endpoint definition approved by FDA

Low rate of MB with rivaroxaban in a pharmacovigilance study of 
27.467 patients with NVAF



Rivaroxaban: Any Major Bleeding

Modificatoda Tamayo et al (Clin. Cardiol. 38, 2, 63–68 2015)  e Aristotle Trial

5.6%

1.7%



§ 6784 patients with NVAF newly started on rivaroxaban at 311 centres in Europe, Israel, and 
Canada

§ Follow-up: 3-month intervals for 1 year, or for at least 30 days after permanent 
discontinuation

§ Major outcomes:  major bleeding, symptomatic thromboembolic events (stroke, systemic 
embolism, transient ischaemic attack, and myocardial infarction), and all-cause death

§ Mean treatment duration:  329 days

Xantus Investigators,	Eur Heart	J.	2015	Sep	1



XANTUS Study: Major Outcomes
Major outcomes: all-cause death, major bleedings, and stroke/systemic embolism

Xantus Investigators,	Eur Heart	J.	2015	Sep	1



XANTUS Study: Event-free rate
Event-free rate for treatment-emergent all-cause death, major bleeding events, 

and stroke/systemic embolism

Xantus Investigators,	Eur Heart	J.	2015	Sep	1

In total, 6522 (96.1%) patients did not experience any of the outcomes of treatment-emergent
all-cause death, major bleeding, or stroke/systemic embolism. Safety analysis set.



XANTUS Study: Outcomes as a function of 
CHA2DS2-VASc score

Xantus Investigators,	Eur Heart	J.	2015	Sep	1



XANTUS Study: Crea Clearance

Xantus Investigators,	Eur Heart	J.	2015	Sep	1

9.4% had documented severe or moderate renal impairment 
(creatinine clearance < 50 mL/min)



Comparison of Main Outcomes: 
XANTUS versus ROCKET AF

CHADS2 Prior stroke#

ROCKET AF1 3.5 55%

XANTUS2 2.0 19%

#Includes prior stroke, SE or TIA; *Events per 100 patient-years

1. Patel MR et al, N Engl J Med 2011;365:883–891; 2. Camm AJ et al, Eur Heart J 2015; doi: 10.1093/eurheartj/ehv466



Primary objective: retrospective database analysis to compare the effectiveness of newly
initiated Rivaroxaban or VKA in patients with NVAF in German primary care

Primary endpoint: Composite of ischaemic stroke, TIA , ICH, other non-traumatic ICH (including subdural
haemorrhage), MI

Coleman CI et al., Int J Cardiol 203 (2016) 882-884 



Lower Rates of Clinically Relevant 
CV Events* Compared with VKA Treatment 

HR=0.54 (95% CI 0.31–0.92; p=0.0245)

Rates of most individual endpoints of the composite 
were numerically less frequent with Rivaroxaban

1.97

3.68

* CV events include ischemic stroke, TIA, ICH, MI 
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Coleman CI et al., Int J Cardiol 2015 
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ROCKET AF1
mean CHADS2-Score 3.5

n=7,111
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*Major bleeding definitions according to ISTH; # modified ISTH definition (additionally included surgical revision from bleeding)
**Major bleeding was defined by the Cunningham algorithm3

#55th ASH Meeting 2013, Oral presentation, Abstract 213, https://ash.confex.com/ash/2013/webprogram/Paper58333.html
1. Patel MR et al. N Engl J Med 2011; 365(10):883–891; 2. Beyer—Westendorf et al. Blood 2014;124(6); 955-962; 3. Peacok ESC 2015; 4. Camm
et al Eur Heart J 2015; 5. Tamayo et al. Clin Cardiol 2015

n=1,200

Major Bleeding Rates with Rivaroxaban:
Low and consistent in clinical trial and real life setting

Dresden NOAC Registry2
mean CHADS2-Score 2.4#

US DoD PMSS3
mean CHADS2-Score 2.25

n=39,052

2.
9

3,6
2.93.1

XANTUS4
mean CHADS2-Score 2.1

n=6,784

2.1

Data on more than 54.000 rivaroxaban treated patients



ROCKET AF1
mean CHADS2-Score 3.5

n=7,111
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n=1,200

Fatal Bleeding Rates with Rivaroxaban in Real Life 
Studies are Consistent with Findings from ROCKET AF

Dresden NOAC Registry2
mean CHADS2-Score 2.4#
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XANTUS4
mean CHADS2-Score 2.1

n=6,784
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#55th ASH Meeting 2013, Oral presentation, Abstract 213, https://ash.confex.com/ash/2013/webprogram/Paper58333.html
1. Patel MR et al. N Engl J Med 2011; 365(10):883–891; 2. Beyer—Westendorf et al. Blood 2014;124(6); 955-962; 3. Peacok ESC 2015; 4. Camm
et al Eur Heart J 2015; 5. Tamayo et al. Clin Cardiol 2015

US DoD PMSS3
mean CHADS2-Score 2.25

n=39,052

Data on more than 54.000 rivaroxaban treated patients



Indications	for	NOACs



Grazie dell’attenzione


