
 

 

I nuovi anticoagulanti orali 
(NAO). Cosa cambia? 

t.lenzi imola 



Limiti della terapia con antagonisti della Vitamina K 

Risposta non 

prevedibile 

Monitoraggio 

routinario dei fattori 

della coagulazione 

Lenta 

insorgenza/termine 

d’azione 

Resistenza al 

Warfarin  

La terapia con 
antagonisti 

della vitamina 
K presenta 

diversi limiti 
che ne rendono 

difficoltoso 
l’impiego nella 
pratica clinica 

 

Interazioni con altri 

farmaci 

Interazioni alimentari 

Necessità di 

aggiustamenti della 

dose 
Finestra di 

trattamento stretta  

(INR range 2-3) 

1. Ansell J, et al. Chest  2008;133;160S-198S;  2. Umer Ushman MH, et al.  J Interv Card Electrophysiol 2008; 22:129-137;   

Nutescu EA, et al. Cardiol Clin 2008; 26:169-187. 



•Coagulation 
cascade 

• Drug 
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•Thrombin activity 
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Direct Oral: rivaroxaban, 

apixaban, edoxaban 

Direct Oral: dabigatran, 

AZD0837 
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New Oral Direct FXa Inhibitors   
for Stroke Prevention in Atrial Fibrillation 

Rivaroxaban Bayer Classe IA  

 

Apixaban BMS / Pfizer                               Classe IA   

 

Edoxaban Daiichi Sankyo Phase III 

 

Betrixaban Portola / Merck   

 

Darexaban Astellas Pharma   

 

LY 517717 Lilly   

 

TAK – 442 Takeda   

 



Farmacologia clinica: rivaroxaban,  

apixaban, and dabigatran  
  Apixaban1   Rivaroxaban2  Dabigatran3 

Mechanism of action Direct FXa inhibitor Direct FXa inhibitor Direct thrombin inhibitor 

Absolute availability ~50% 80–100% 6.5% 

Route of 
administration 

Oral  Oral Oral 

Dosing  
BID in all indications 
(VTEp, VTEt, AF, ACS) 

OD (VTEp, VTEt, AF) 
BID (ACS) 

OD (VTEp) 
BID (VTEt, AF) 

Prodrug No No Yes 

Food effect No No No 

Renal clearance ~27% ~ 33% 85% 

Mean half-life (T½) ~12 h 7–11 h 12–14 h  

Tmax 3–4 h 2–4 h 0.5–2 h  

Drug interactions 
Strong CYP3A4 and  
P-gp inhibitors and 
inducers 

Strong CYP3A4 and 
P-gp inhibitors 
Strong CYP3A4 
inducers 

P-gp inhibitors 
P-gp inducers 
Amiodarone and 
verapamil 

ACS = acute coronary syndrome; AF = atrial fibrillation; BID = twice daily; OD = once daily; VTEp = venous thromboembolism prevention; 
VTEt = venous thromboembolism treatment 

1. Eliquis. SmPC, May 2011; 2.  Xarelto. SmPC, December 2011; 3. Pradaxa. SmPC, April 2012 



Indicazioni cliniche 

• Profilassi del TEV nella chirurgia ortopedica 
maggiore (Anca e ginocchio) 

 

• Terapia del Trombo Embolismo Venoso (TVP 
e EP) 

 

 

• Terapia antitrombotica nella FA non 
valvolare 



Atrial Fibrillation  
Phase 3 Study Timelines 

Apixaban 

  

ROCKET AF 
Published  

August 2011  

Rivaroxaban 

RE-LY 
Published 2009 

Dabigatran  

   2009                           2010                         2011                               2012 

 
AVERROES 
Published 

February 2011 
 

 
ARISTOTLE 
Published 

August 2011 
 

 
ENGAGE AF TIMI 48 

Study ongoing 
Expected 2013 

 

Edoxaban 



N Engl J Med 2009;361(12):1139-51 

 



N Engl J Med August 10, 2011 



N Engl J Med August 28, 2011 



Antithrombotic Therapy for AFib 
Stroke Risk Reduction 

Antiplatelet drugs 

vs. Placebo 

Warfarin vs. 

Placebo/Control 

100% 50% 0 - 50% 

6 Trials 

n = 2,900 

8 Trials 

n = 4,876 

Treatment 

Better 

Treatment 

Worse 

Hart RG et al. Ann Intern Med 2007; 146: 857 

-64% 

-19% 



Dabigatran 

 



Rate (%/yr) 

Dabigatran Warfarin 

Stroke or 
systemic embolism 1.54 1.71 

Stroke 1.44 1.58 

Haemorrhagic 
stroke 0.12 0.38 

Ischaemic or 
unspecified stroke 1.34 1.21 

Non-disabling 
stroke 0.50 0.58 

Disabling or fatal 
stroke 0.94 1.01 

RE-LY: dabigatran etexilate 110 mg BID was 
found to be non-inferior to warfarin for stroke 

or systemic embolism 

Error bars = 95% confidence intervals; BID = twice daily; RR = relative risk 

Connolly SJ et al. N Engl J Med 2009;361:1139–51; Connolly SJ et al. N Engl J Med 2010;363:1875–6 

Favours 
warfarin 

2.0 

Favours  
dabigatran 

0 

Dabigatran 110 mg BID  
vs warfarin 

0.5 1.0 1.5 

RR (95% CI); P value 

0.90 (0.74, 1.10); P<0.001 

0.91 (0.74, 1.12); P=0.38 

0.31 (0.17, 0.56); P<0.001 

1.11 (0.88, 1.39); P=0.35 

0.86 (0.61, 1.22); P=0.40 

0.93 (0.72, 1.21); P=0.61 



Rate (%/yr) 

Dabigatran Warfarin 

Stroke or 
systemic embolism 1.11 1.71 

Stroke 1.01 1.58 

Haemorrhagic 
stroke 0.10 0.38 

Ischaemic or 
unspecified stroke 0.92 1.21 

Non-disabling 
stroke 0.37 0.58 

Disabling or fatal 
stroke 0.66 1.01 

2.0 0 

Dabigatran 150 mg BID  
vs warfarin 

0.5 1.0 1.5 

RR (95% CI); P value 

0.65 (0.52, 0.81); P<0.001 

0.64 (0.51, 0.81); P<0.001 

0.26 (0.14, 0.49); P<0.001 

0.76 (0.59, 0.97); P=0.03 

0.62 (0.43, 0.91); P=0.01 

0.66 (0.50, 0.87); P=0.004 

RE-LY: dabigatran etexilate 150 mg BID was 
found to be superior to warfarin for stroke or 

systemic embolism 

Error bars = 95% confidence intervals; BID = twice daily; RR = relative risk 

Connolly SJ et al. N Engl J Med 2009;361:1139–51; Connolly SJ et al. N Engl J Med 2010;363:1875–6 

Favours 
warfarin 

Favours  
dabigatran 



Outcome 
D110 BID 

n = 6015  

D150 BID 

n = 6076 

Warfarin 

n=6022  

D110  vs W 

RR (95% CI) 

P value 

D110 vs W 

D150 vs W 

RR (95% CI) 

P value 

D150 vs W 

Major bleeding 2.87 3.32 3.57  
0.80 

(0.7–0.93)  
0.003 

0.93  

(0.81–1.07) 
0.31 

Life-

threatening 
1.24 1.49 1.85 

0.67 

(0.54–0.82) 
<0.001 

0.80 

(0.66–0.98) 
0.03 

Non-life-

threatening  
1.83 2.06 1.92 

0.96 

(0.80–1.15) 
0.65 

1.08 

(0.90–1.30) 
0.39 

GI 1.15 1.56 1.07 
1.08 

(0.85–1.38) 
0.52 

1.48 

(1.18–1.85) 
0.001 

Intracranial 

bleeding 
0.23 0.32 0.76 

0.30 

(0.19–0.45) 
<0.001 

0.41 

(0.28–0.60) 
<0.001 

RE-LY: bleeding outcomes 

Data represent %/year; BID = twice daily; D = dabigatran; W = warfarin; RR = relative risk 

Connolly SJ et al. N Engl J Med 2010;363:1875–6 



Cardioversion subgroup analysis:                    
stroke or systemic embolism 

BID = twice daily; RR = relative risk 

Nagarakanti R et al. Circulation 2011;123:131–6 

Events/number: 5/647 2/672 4/664 

Dabigatran 

110 mg BID 

Dabigatran 

150 mg BID 

S
tr

o
k
e
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te

m
ic

 e
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b
o
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m
 (

%
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Warfarin 
0 

0.3 

0.6 

0.9 

1.2 

1.5 

1.8 

0.77 

0.30 

0.60 

RR: 0.49 (95% CI: 0.09–2.69) 

RR: 1.28 (95% CI: 0.35–4.76) 

P=0.71 

P=0.40 



 

Rivaroxaban 

 



ROCKET-AF: rivaroxaban was non-inferior to 
warfarin for the primary outcome of stroke and 

systemic embolism 

*P value for non-inferiority, intention-to-treat population, all other results based on safety on-treatment population 

Error bars = 95% confidence intervals; BID = twice daily; CNS = central nervous system; HR = hazard ratio 

Patel MR et al. N Engl J Med 2011;365:883–91  

Rate (%/yr) 

Rivaroxaban Warfarin 

Stroke or 
systemic embolism 2.1 2.4 

Vascular death, 
stroke, embolism 3.11 3.63 

Haemorrhagic 
stroke 0.26 0.44 

Ischaemic stroke 1.34 1.42 

Unspecified stroke 0.06 0.10 

Non-CNS embolism 0.04 0.19 

Favours 
warfarin 

2.0 

Favours 
rivaroxaban 

0 

Rivaroxaban  
vs warfarin 

0.5 1.0 1.5 

HR (95% CI); P value 

0.88 (0.74, 1.03); P<0.001* 

0.86 (0.74, 0.99); P=0.034 

0.59 (0.37, 0.93); P=0.024 

0.94 (0.75, 1.17); P=0.581 

0.65 (0.25, 1.67); P=0.366 

0.23 (0.09, 0.61); P=0.003 



Outcome 
Event rate/100 patient-yrs HR 

(95% CI) 
P value 

Rivaroxaban Warfarin 

Major and non-major clinically 

relevant bleeding 
14.9 14.5 1.03 (0.96–1.11) 0.44 

Major bleeding 3.6 3.4 1.04 (0.90–1.20) 0.58 

≥2 g/dL Hgb drop 2.8 2.3 1.22 (1.03–1.44) 0.02 

Transfusion 1.6 1.3 1.25 (1.01–1.55) 0.04 

Critical bleeding 0.8 1.2 0.69 (0.53–0.91) 0.007 

Fatal bleeding  0.2 0.5 0.50 (0.31–0.79) 0.003 

Intracranial haemorrhage 0.5 0.7 0.67 (0.47–0.93) 0.02 

Gastrointestinal bleeding 

(upper, lower, and rectal) 
3.15 2.16 Data not provided <0.001 

Non-major clinically relevant 

bleeding 
11.8 11.4 1.04 (0.96–1.13) 0.35 

ROCKET-AF: bleeding outcomes  

Based on safety on-treatment population 

CI = confidence interval; Hgb = haemoglobin; HR = hazard ratio 

Patel MR et al. N Engl J Med 2011;365:883–91 



 

Apixaban 

 



ARISTOTLE: apixaban was found to be superior to warfarin for 

the primary outcome of stroke or systemic embolism  

*Part of sequential testing sequence preserving the overall type I error; CI = confidence interval; HR = hazard ratio 

Granger CB et al. N Engl J Med 2011;365:981–92 

Rate (%/yr) 

Apixaban Warfarin 

Stroke or systemic 

embolism* 
1.27 1.60 

Stroke 1.19 1.51 

Ischaemic or 

uncertain 
0.97 1.05 

Haemorrhagic 0.24 0.47 

Systemic 

embolism (SE) 
0.09 0.10 

All cause death* 3.52 3.94 

Stroke, SE, or  

all-cause death 
4.49 5.04 

Myocardial infarction 0.53 0.61 

2.0 0 

Apixaban 
vs warfarin 

0.79 (0.66, 0.95); P=0.011 

0.5 1.0 1.5 

0.79 (0.65, 0.95); P=0.01 

HR (95% CI); P value 

0.92 (0.74, 1.13); P=0.42 

0.51 (0.35, 0.75); P<0.001 

0.87 (0.44, 1.75); P=0.70 

0.89 (0.80, 0.998); P=0.047 

0.89 (0.81, 0.98); P=0.02 

0.88 (0.66, 1.17); P=0.37 

Favours 
Warfarin 

Favours  
Apixaban 



ARISTOTLE: bleeding outcomes 

*Part of sequential testing sequence preserving the overall type I error 

HR = hazard ratio; ISTH = International Society on Thrombosis and Haemostasis 

Granger CB et al. N Engl J Med 2011;365:981–92 

Outcome 

Apixaban 

(n=9088) 

event rate 
(%/yr) 

Warfarin 

(n=9052) 

event rate 
(%/yr) 

HR (95% CI) P value 

Primary safety outcome:  

ISTH major bleeding* 
2.13 3.09 0.69 (0.60–0.80) <0.001 

 Intracranial  0.33 0.80 0.42 (0.30–0.58) <0.001 

 Other location 1.79 2.27 0.79 (0.68–0.93 0.004 

 Gastrointestinal 0.76 0.86 0.89 (0.70–1.15) 0.37 

Major or clinically relevant  

non-major bleeding 
4.07 6.01 0.68 (0.61–0.75) <0.001 

Any bleeding 18.1 25.8 0.71 (0.68–0.75) <0.001 



Quello che sappiamo   

24 

 

 Trials ampi hanno mostrato l’efficacia nella 
prevenzione di stroke e di trombembolsmo sistemico 
dei 3 farmaci con una più bassa incidenza di 
emorragie intracraniche rispetto al Warfarin 

 

 L’incidenza di emorragie complessivamente è risultata 
inferiore o simile al warfarin 

 



Nuovi Anticoagulanti Orali non VKA Antagonisti 

 Vantaggi 
 

• Dose – risposta prevedibile : dose fissa giornaliera  

• Non necessità di monitoraggio dell’anticoagulazione 

• Elevata efficacia e sicurezza 

• Riduzione del rischio emorragico 

• Inizio e termine d’azione rapidi: non necessità di bridge con  
eparina 

• Minime interazioni farmacologiche 

• Assenza di interazioni alimentari 

 

 

                             Di Pasquale G, Riva L, G Ital Cardiol 2011; 12: 556-65 

 

 Maggior numero di pazienti che accettano questa terapia 
 

 



Nuovi Anticoagulanti Oralianti non VKA Antagonisti 

 Svantaggi 

 

 Necessità di nuovi test  laboratoristici da eseguire in caso di 
eventi emorragici o trombotici 

• Difficoltà di valutare l’aderenza del paziente alla terapia 

• Mancanza di antidoto in caso di sovradosaggio o emorragie 

• Inizio e termine d’azione rapidi: potenziale svantaggio nei pazienti 
con bassa aderenza  terapeutica 

• Possibile ridotta consapevolezza della terapia da parte del paziente  

• Costo elevato 

 

 

                         Di Pasquale G, Riva L, G Ital Cardiol 2011; 12: 556-65 

  

 

 



Eerenberg ES et al. Circulation. 2011; 124:1573-79 


