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§  Efficacy 
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BACKGROUND
Edoxaban is a direct oral factor Xa inhibitor with proven antithrombotic effects. 
The long-term efficacy and safety of edoxaban as compared with warfarin in patients 
with atrial fibrillation is not known.
METHODS
We conducted a randomized, double-blind, double-dummy trial comparing two 
once-daily regimens of edoxaban with warfarin in 21,105 patients with moderate-
to-high-risk atrial fibrillation (median follow-up, 2.8 years). The primary efficacy 
end point was stroke or systemic embolism. Each edoxaban regimen was tested for 
noninferiority to warfarin during the treatment period. The principal safety end 
point was major bleeding.
RESULTS
The annualized rate of the primary end point during treatment was 1.50% with 
warfarin (median time in the therapeutic range, 68.4%), as compared with 1.18% 
with high-dose edoxaban (hazard ratio, 0.79; 97.5% confidence interval [CI], 0.63 
to 0.99; P<0.001 for noninferiority) and 1.61% with low-dose edoxaban (hazard ratio, 
1.07; 97.5% CI, 0.87 to 1.31; P = 0.005 for noninferiority). In the intention-to-treat 
analysis, there was a trend favoring high-dose edoxaban versus warfarin (hazard 
ratio, 0.87; 97.5% CI, 0.73 to 1.04; P = 0.08) and an unfavorable trend with low-dose 
edoxaban versus warfarin (hazard ratio, 1.13; 97.5% CI, 0.96 to 1.34; P = 0.10). The 
annualized rate of major bleeding was 3.43% with warfarin versus 2.75% with high-
dose edoxaban (hazard ratio, 0.80; 95% CI, 0.71 to 0.91; P<0.001) and 1.61% with 
low-dose edoxaban (hazard ratio, 0.47; 95% CI, 0.41 to 0.55; P<0.001). The corre-
sponding annualized rates of death from cardiovascular causes were 3.17% versus 
2.74% (hazard ratio, 0.86; 95% CI, 0.77 to 0.97; P = 0.01), and 2.71% (hazard ratio, 
0.85; 95% CI, 0.76 to 0.96; P = 0.008), and the corresponding rates of the key second-
ary end point (a composite of stroke, systemic embolism, or death from cardiovas-
cular causes) were 4.43% versus 3.85% (hazard ratio, 0.87; 95% CI, 0.78 to 0.96; 
P = 0.005), and 4.23% (hazard ratio, 0.95; 95% CI, 0.86 to 1.05; P = 0.32).
CONCLUSIONS
Both once-daily regimens of edoxaban were noninferior to warfarin with respect to 
the prevention of stroke or systemic embolism and were associated with significantly 
lower rates of bleeding and death from cardiovascular causes. (Funded by Daiichi 
Sankyo Pharma Development; ENGAGE AF-TIMI 48 ClinicalTrials.gov number, 
NCT00781391.)
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NOACs Trials Summary 

Freek W A Verheugt, Christopher B Granger. The lancet Published online 
March 14, 2015 http://dx.doi.org/10.1016/S0140-6736(15)60245-8 3  





Efficacy and Safety of NOACs 
4-trial Meta-analysis Full Dose 

Ruff C, et al.  Lancet 2014;383:955-62 

Measure 
Pooled 
NOAC 

Pooled 
Warfarin Risk 

Ratio 
95% 
CIs p Outcome Events 

/Total 
Events 
/Total 

Efficacy 
Ischaemic 
Stroke 

665 
/29292 

724 
/29221 0.92 0.83-1.

02 0.10 

Hemorrhagic 
stroke 

130 
/29292 

263 
/29221 0.49 0.38-0.

64 <0.0001 

Myocardial 
Infarction 

413 
/29292 

432 
/29221 0.97 0.78-1.

20 0.97 

All-cause 
mortality 

2022 
/29292 

2245 
/29221 0.90 0.851-

0.95 0.0003 

Safety 
Intracranial 
hemorrhage 

204 
/29287 

425 
/29211 0.48 0.39-0.

59 <0.0001 

Gastrointestin
al bleeding 

751 
/29287 

591 
/29211 1.25 1.01-1.

55 0.043 

Favours NOAC 1 2 0.25 



Am J Med. 2015; 128: 1007-1014 



Renda G. et al. The American Journal of Medicine 2015  

Unweighed composite of ischemic stroke + SE + 
MI + hemorrhagic stroke + adjusted major bleeding 



Ruff CT et al. Lancet, December 4 , 2013 
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therapeutic range in patients in the warfarin groups 
ranged from 58% to 68% (table).

Figure 1 shows the comparative effi  cacy of high-dose 
of new oral anticoagulants and warfarin. Allocation to a 
new oral anticoagulant signifi cantly reduced the com-
posite of stroke or systemic embolic events by 19% 
compared with warfarin (fi gure 1). The benefi t was 
mainly driven by a large reduction in haemorrhagic 
stroke (fi gure 2). New oral anticoagulants were also 
asso ciated with a signifi cant reduction in all-cause 
mortality (fi gure 2). The drugs were similar to warfarin 
in the prevention of ischaemic stroke and myocardial 
infarction (fi gure 2).

Randomisation to a high-dose new oral anticoagulant 
was associated with a 14% non-signifi cant reduction in 
major bleeding (fi gure 3). In line with the reduction in 
haemorrhagic stroke, a substantial reduction in intra-
cranial haemorrhage was observed, which included 
haemorrhagic stroke, and subdural, epidural, and sub-
arachnoid bleeding (fi gure 2). New oral anticoagulants 
were, however, associated with increased gastrointestinal 
bleeding (fi gure 2).

The benefi t of new oral anticoagulants compared with 
warfarin in reducing stroke or systemic embolic events 
was consistent across all subgroups examined (fi gure 4). 
The safety of new oral anticoagulants compared with 

warfarin was generally consistent for the reduction of 
major bleeding across subgroups, with the exception of 
a signifi cant interaction for centre-based time in thera-
peutic range (fi gure 4). We noted a greater relative 
reduction in bleeding with new oral anticoagulants at 
centres that achieved a centre-based time in therapeutic 
range of less than 66% than at those achieving a time in 
therapeutic range of 66% or more (fi gure 4).

The low-dose new oral anticoagulant regimens had 
similar effi  cacy to warfarin for the composite of stroke 
or systemic embolic events (appendix). When diff eren-
tiated by stroke type, the low-dose regimens were asso-
ciated with an increase in ischaemic stroke compared 
with warfarin, which was balanced by a large decrease 
in haemorrhagic stroke (appendix). Similar to the 
higher-dose regimens, the low doses showed a signifi -
cant reduc tion in all-cause mortality (appendix). Signifi -
cantly more myocardial infarctions were reported with 
the low-dose regimens than with warfarin (appen dix). 
The low-dose regimens were associated with a non-
signifi cant reduction in major bleeding, but with a 
signifi  cant reduction in intracranial haemor rhage. 
Gastro  intestinal bleeding was similar between low-dose 
new oral anti coagulants and warfarin (appendix).

A meta-analysis of only the factor Xa inhibitors , with 
removal of dabigatran, showed similar results to the 

Figure 2: Secondary effi  cacy and safety outcomes
Data are n/N, unless otherwise indicated. Heterogeneity: ischaemic stroke I²=32%, p=0·22; haemorrhagic stroke I²=34%, p=0·21; myocardial infarction I²=48%, 
p=0·13; all-cause mortality I²=0%, p=0·81; intracranial haemorrhage I²=32%, p=0·22; gastrointestinal bleeding I²=74%, p=0·009. NOAC=new oral anticoagulant. 
RR=risk ratio.

Figure 3: Major bleeding
Data are n/N, unless otherwise indicated. Heterogeneity: I²=83%; p=0·001. NOAC=new oral anticoagulant. RR=risk ratio. *Dabigatran 150 mg twice daily. 
†Rivaroxaban 20 mg once daily. ‡Apixaban 5 mg twice daily. §Edoxaban 60 mg once daily.

RR (95% CI) pPooled NOAC 
(events)

Pooled warfarin 
(events)

Efficacy
Ischaemic stroke
Haemorrhagic stroke
Myocardial infarction
All-cause mortality

 665/29 292
 130/29 292
 413/29 292
 2022/29 292

 724/29 221
 263/29 221
 432/29 221
 2245/29 221

 0·92 (0·83–1·02) 0·10
 0·49 (0·38–0·64) <0·0001
 0·97 (0·78–1·20) 0·77
 0·90 (0·85–0·95) 0·0003

Safety
Intracranial haemorrhage
Gastrointestinal bleeding

 204/29 287
 751/29 287

 425/29 211
 591/29 211

 0·48 (0·39–0·59) <0·0001
 1·25 (1·01–1·55) 0·043

10·2 20·5

Favours warfarinFavours NOAC

RR (95% CI) pNOAC (events) Warfarin (events)

 RE-LY5*
 ROCKET AF6†
 ARISTOTLE7‡
 ENGAGE AF–TIMI 488§
 Combined (random)

 375/6076
 395/7111
 327/9088
 444/7012
 1 541/29 287

 397/6022
 386/7125
 462/9052
 557/7012
 1 802/29 211

 0·94 (0·82–1·07) 0·34
 1·03 (0·90–1·18) 0·72
 0·71 (0·61–0·81) <0·0001
 0·80 (0·71–0·90) 0·0002
 0·86 (0·73–1·00) 0·06

1·00·5 2·0

Favours warfarinFavours NOAC

See Online for appendix

 Secondary efficacy and safety outcomes 









 
 
Dai trial al real world 





Circulation 2015;131:157-64 





      Graham DJ et al. Circulation 2014; October 30 

-20% 
Adjusted HR: 
0.80 (0.67-0.96); p=0.02 

-66% 
Adjusted HR: 
0.34 (0.26-0.46); p<0.001 -14% 

Adjusted HR 
0.86 (0.77-0.96); p=0.006 

+28% 
Adjusted HR: 
1.28 (1.14-1.44); p=0.006 





Nov 2014 

The increased risk of major gastrointestinal bleeding with 
dabigatran was restricted to women aged ≥75 years and to 
men aged ≥85 years 

22 

																																																																															Graham	DJ	et	al.	Circula1on	2014;	131:	157-164	
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      Rivaroxaban and real world 



PVerdecchia2014 

Major Bleed Characteristics* 

Tamayo		et	al.,		
Clin	Cardiol	2015	

*MB	classified	using	the		Cunningham	et	al.	defin=on	including:	GI	bleeding,	
hemorragic	Strokes	and	other	intracranial	bleeds,	genitourinarybleeding	and	
bleeding	at	other	sites.	

Endpoint definition approved by FDA 

US Department of Defense (DoD) EMRs served as the sole data source for this study 

≅ 0.22%/year 





  
XANTUS: Patient Flow 

Screened 
(N=10,934) 

1 patient  
u  Did not take any rivaroxaban (n=1) 

Enrolled 
(N=6785) 

Safety population  
(N=6784) 

Another dose 
(n=35)# 

Rivaroxaban 20 mg od 
(n=5336) 

Rivaroxaban 15 mg od  
(n=1410) 

4149 patients excluded* 
u  Patient decision (n=1222) 
u  Administrative reason (n=456) 
u  Availability of drug (n=18) 
u  Medical guidelines (n=399) 
u  Price of drug (n=473) 
u  Medical reasons (n=442) 
u  Internal hospital guidelines (n=30) 
u  Type of health insurance (n=183) 
u  Other (n=1454) 

*Reasons for not continuing in the study included, but were not limited to, patient decision, administrative or medical 
reasons. Some patients could have more than one reason for exclusion; #other dose includes any initial daily rivaroxaban 
dose besides 15/20 mg od (excluding missing information, n=3) 

1. Camm AJ et al, Eur Heart J 2015; doi: 10.1093/eurheartj/ehv466 

Primary analysis population: 
defined as all patients who 
had taken at least one dose 
of rivaroxaban  

Major events, specifically 
major bleeding, stroke, SE, 
TIA and MI, adjudicated 
centrally by an independent 
CAC blinded to individual 
patient data 



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 



 
 
      Apixaban and real world 
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Real World Comparison Of Major Bleeding Risk 
Among Non-valvular Atrial Fibrillation Patients 
Newly Initiated On Apixaban, Dabigatran, 
Rivaroxaban Or Warfarin 

Lip GYH1, Pan X2, Kamble S2, Kawabata H2, Mardekian J3, Masseria C3, Bruno A2, Phatak H2* 

1University of Birmingham, Birmingham, UK; 2Bristol-Myers Squibb, Princeton, NJ; 3Pfizer, Inc, New York, NY 

*At the time of research, Hemant Phatak was an employee of BMS 

Lip et al. Poster presentation at  ESC Aug/Sept 2015; London, UK Poster/oral poster no.P6217 

 
 
Sponsored by Bristol-Myers Squibb Company and Pfizer Inc 



PVerdecchia2014 

Warfarin vs. Apixaban:  Adjusted HR: 1.93 (95% Cl: 1.12–3.33) P=0.018 
Rivaroxaban vs. Apixaban:      Adjusted HR: 2.19 (95%Cl: 1.26 –3.79) P=0.0052 
Dabigatran vs. Apixaban:  Adjusted HR: 1.71 (95% Cl: 0.94–3.10) P= 0.079 

Cumulative incidence of major bleeding 

Dabigatran (N=4,173) 
150 mg NR 
N=3,768 N=405 

Rivaroxaban 
(N=10,050) 

20 mg NR 
N=8,066 N=1,984 

Apixaban (N=2,402) 
5 mg NR 

N=2,057 N=345 

Warfarin (N=12,713) 

CI, confidence interval; 
HR, hazard ratio 

Lip et al. Poster presentation at  ESC Aug/Sept 2015;  
Poster/oral poster no.P6217  

Real-world bleeding risk among non-valvular AF patients  
newly-prescribed Apixaban, Dabigatran, Rivaroxaban, and 

Warfarin: Analysis of Electronic Health Records 
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Real-world Bleeding Risk among Non-valvular 
Atrial Fibrillation Patients Prescribed Apixaban, 
Dabigatran, Rivaroxaban, and Warfarin: 
Analysis of Electronic Health Records 

Lin I1, Masseria C2, Mardekian J2, Frean M1, Phatak H3, Kamble S3, Abdulsattar Y2, Petkun W2, 
Menzin J1, Lip GYH4 

 
1Boston Health Economics - Waltham - United States of America, 2Pfizer, Inc. - New York - 
United States of America, 3Bristol-Myers Squibb - Princeton - United States of America, 
4University of Birmingham - Birmingham - United Kingdom. 

Lin I et al. Poster presentation at  ESC Aug/Sept 2015; London, UK Poster/oral poster no. P6215 
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Kaplan Meier Analysis of Any Bleed During Follow Up 

§  Bleeding within 180 days: 15% of patients in the warfarin and rivaroxaban cohorts, vs 
9-11% of patients in the apixaban and dabigatran cohorts 
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Lin I et al. Poster presentation at  ESC Aug/Sept 2015; London, UK Poster/oral poster no. P6215 
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Major Ongoing ‘Real Life’ Studies 



 
 
      Adherence & persistence with NOACs 



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



Dabigatran vs Warfarin Persistence in AF 

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



Nelson WW et al. Curr Med Res Opin 2014; 1-9 



Nelson WW et al. Curr Med Res Opin 2014; 1-9 

Kaplan-Meier Curve for Therapy Continuation 



 
 
Il problema dei dosaggi…….. 



EHRA 2015 Europace doi:10.1093/europace/euv309 
 

Approved European labels for NOACs 
and their dosing in CKD-EHRA guideline 



Nella	pra=ca	clinica,	si	nota	un’eccessiva	proporzione	delle	prescrizione	di	
Apixaban	2,5	mg	BID,	rispeMo	alla	dose	standard.	Una	simile	situazione	si	
riscontra	anche	con	rivaroxaban	e	dabigatran.		

Alexander	et	al.	Poster	presenta1on	at		ESC	Aug/Sept	2015;	London,	UK	Poster/oral	poster	no.2032		

Country 2.5mg 5mg 10mg 15mg 20mg 75mg 110mg 150mg
UNITED	STATES 24% 76% 6% 21% 73% 16% 0% 84%
JAPAN 58% 42% 55% 45% 0% 40% 60% 0%
GERMANY 41% 59% 4% 34% 61% 2% 61% 37%
CANADA 38% 62% 6% 26% 68% 1% 52% 47%
AUSTRALIA 39% 61% 2% 30% 68% 0% 63% 37%
UNITED	KINGDOM 42% 58% 6% 22% 71% 3% 51% 46%
SPAIN 37% 63% 5% 33% 63% 3% 60% 38%
FRANCE 46% 54% 0% 0% 0% 0% 0% 0%
BELGIUM 30% 70% 2% 42% 56% 0% 60% 40%
ITALY 35% 65% 2% 37% 61% 0% 63% 36%

Q4	2014Q4	2014

Apixaban Rivaroxaban Dabigatran
Q4	2014

Stroke	and	Bleeding	Outcomes	with	Apixaban	vs.	Warfarin	
in	Pa1ents	with	High	Crea1nine,	Low	Body	Weight	or	High	
Age	Receiving	Standard	Dose	Apixaban	for	SPAF	
	

Alexander	et	al.	Poster	presenta1on	at		ESC	Aug/Sept	2015;	London,	UK	Poster/oral	poster	no.2032		
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Pa=ent	&	Market	Dynamics	
Share	by	Strength	(Values	.000	–	Aug	15)	

4,8% 

32,0% 

63,2% 

Share by Strength   
Qtr 07/15 

Xarelto 10 Xarelto 15 
Xarelto 20 

41,0% 

59,0% 

Share by Strength   
Qtr 07/15 

Eliquis 2,5 Eliquis 5 

0,2% 

61,2% 

38,6% 

Share by Strength   
Qtr 07/15 

Pradaxa 75 Pradaxa 110 

Pradaxa 150 

 

High use of Low dosages 
 



 
 
L’uptake dei NAO in Italia 
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Mth	1	Mth	2	Mth	3	Mth	4	Mth	5	Mth	6	Mth	7	Mth	8	Mth	9	 Mth	
10	

Mth	
11	

Mth	
12	

Mth	
13	

Mth	
14	

Mth	
15	

Mth	
16	

Mth	
17	

Mth	
18	

Mth	
19	

Mth	
20	

Mth	
21	

Mth	
22	

Mth	
23	

Mth	
24	

Mth	
25	

Mth	
26	

Mth	
27	

Germany	 1.862	 2.872	 3.001	 3.181	 4.969	 5.727	 7.193	 8.285	10.176	10.642	13.724	14.104	14.031	18.410	19.671	19.664	24.229	22.399	24.706	30.096	29.969	29.743	37.274	33.857	34.057	40.700	39.372	

France	 4.099	 4.821	 5.452	 2.820	 4.446	 7.194	 8.007	 9.398	10.909	10.922	12.634	13.641	14.167	14.389	16.206	15.056	15.397	16.521	15.096	15.882	16.344	15.204	16.649	17.605	17.345	17.495	19.277	

Spain	 1.231	 1.380	 1.402	 1.580	 1.803	 1.738	 1.938	 2.113	 2.274	 1.926	 2.090	 2.642	 2.724	 2.793	 3.150	 3.097	 3.312	 3.715	 3.867	 3.870	 4.374	 3.824	 4.006	 4.657	 4.459	 4.656	 5.097	

UK	 638	 560	 591	 616	 704	 433	 436	 479	 575	 491	 682	 683	 853	 961	 1.028	 1.255	 1.396	 1.485	 1.700	 1.753	 2.095	 2.342	 2.746	 2.784	 3.367	 3.486	 3.676	

Italy	 426	 1.055	 1.102	 1.708	 2.499	 3.084	 3.655	 4.180	 4.449	 5.371	 6.022	 6.911	 7.332	 8.956	 6.998	 8.956	 9.824	 9.655	10.974	11.635	11.411	13.276	13.909	14.769	15.857	17.956	14.384	

0	
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10.000	

15.000	

20.000	

25.000	

30.000	
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40.000	

45.000	

€.
00
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NOACs	Launch	Uptake	by	Country	Comparison		
Total	NOAC	-	Cumula1ve	Value	(.000	LEU)	-	SPAF	Launch	-	Total	

Pa=ent	&	Market	Dynamics	
NOACs	Sales	Launch	Uptake	by	Country	Comparison	
(LEU	.000	–	Aug	15)	

Italy 
2nd Uptake 



Pa=ent	&	Market	Dynamics	
OAC	Market	Sales	Trend	(DOT	.000)	MAT	Oct	2015	

19% 

I NAO STANNO 
ALLARGANDO IL MERCATO 
 
10/2015 
•  VKA -5% (MAT) 
•  MS NOACs 24% (MAT) 
•  MS NOACs 33% (Mese) 

OAC Market Trend 
MAT Volume (DOT*) (000's) - Italy 

MAT 10/13 MAT 10/14 MAT 10/15 
NOVEL OACS B1E/B1F 3.282 33.699 76.591 

VKA B1A 249.514 244.695 232.524 
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*DOT: Giorni di trattamento 






