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Agenda 
 

 

• Introduzione ‘farmacologica’ 

 

•Evidenze disponibili 

 

•Considerazioni pratiche 



Breve storia della terapia anticoagulante 

1930s 

1940s 

1980s 

1990s 

2000s 

Oral 

Parenteral 

Parenteral 

Parenteral 

Oral 

Oral 

Parenteral 
Unfractionated heparins: antithrombin (AT)-dependent 

inhibition of Factor Xa and IIa in a 1:1 ratio 

Vitamin K antagonists: indirectly affect 

synthesis of multiple coagulation factors 

Low molecular weight heparin:  

AT-dependent inhibition of Factor Xa >IIa 

Direct Factor IIa inhibitors 

Indirect Factor Xa inhibitors 

Direct Factor IIa 

inhibitors 

Direct Factor Xa  

inhibitors 

 Alban, Eur J Clin Invest 2005; Link, Circulation 1959 

2010s 



Rivaroxaban 

Apixaban 

Edoxaban 

Betrixaban 

Dabigatran 

Nuovi 

Anticoagulanti  

Orali (NAO) 

Xa 

IIa 

TF/VII 

X IX 

IXa 
VIIIa 

Va 

II 

Fibrina Fibrinogeno 

Adapted from Weitz & Bates, J Thromb Haemost 2007 

Nuovi  e “Vecchi” 

“Vecchi” 

Antagonisti  

Vitamina K 

Warfarin 

Acenocumarolo 



Farmaco -dinamica / -cinetica 

Dabigatran Rivaroxaban Apixaban Edoxaban Betrixaban 

Target 
IIa 

(thrombin) 
Xa Xa Xa Xa 

Time to C-max 

(hrs) 
0.5-2.0 2.0-4.0 3.0-4.0 1.0-2.0 3.0-4.0 

Half-Life 14-17 h 9-13h 12-15h 8-10h 19-20h 

Renal 

Elimination 
80% 33% 27% 50% 17% 

Interactions P-gp 
P-gp and 

CYP3A4 

P-gp and 

CYP3A4 
P-gp P-gp 

CYP = cytochrome P450  



Indicazioni approvate dei NAO 
(EMA ed AIFA) 

• Prevenzione del TEV in chirurgia protesica ortopedica 

dabigatran, rivaroxaban, apixaban 

• Trattamento di TVP ed EP acute e prevenzione secondaria 

rivaroxaban 

• Prevenzione del cardioembolismo nella FA non valvolare 

dabigatran, rivaroxaban, apixaban 

• Prevenzione aterotrombosi in SCA 

rivaroxaban 



Chirurgia Ortopedica 
 

• Interventi ortopedici maggiori elettivi:     

   protesi di anca e ginocchio 

•RCT, fase III, non-inferiorità versus enoxaparina 

   

– RECORD I-IV (rivaroxaban) 

– ADVANCE I-III (apixaban) 

– RE-MODEL/RE-NOVATE I and II/RE-MOBILIZE 
(dabigatran) 



Trattamento di TVP ed EP 

AT9 Clinical Practice Guidelines - ACCP 2012  



Evidenze - TVP ed EP acute 

• Studi RCT, fase III, non-inferiorità versus warfarin  

  rivaroxaban - EINSTEIN 

 apixaban - AMPLIFY 

 edoxaban - HOKUSAI  

 dabigatran - RE-COVER 

• Outcome primario:  Recidiva di TEV 

• Sicurezza:    Emorragia maggiore 



Trattamento di TVP ed EP 

1. Per ‘sfidare’ entrambi i trattamenti parenterale e dicumarolico 

I NAO sono stati sviluppati: 

• dose iniziale ottimale per la fase acuta iniziale 

• dose di mantenimento ottimale per il trattamento a lungo termine 

2. Per ‘sfidare’ SOLO i dicumarolici, mantenendo un trattamento parenterale   

iniziale ≥ 5 gg  

• poi  passare direttamente a dose di mantenimento ottimale 

Rivaroxaban e Apixaban 

Dabigatran e Edoxaban 



Evidenze - TVP ed EP acute 

Studio 
Farmaco 

(dosaggio) 

RECIDIVA  

TEV 

P for 

non-inf 

EMORRAGIA 

MAGGIORE 

RE-COVER 

 

 

RE-COVER II 

Dabigatran 

(EBPM x 9 gg, 

poi  150 mg bid) 

1.10 

(0.65-1.84) 

 

1.08 

(0.64-1.80) 

<0.001 

 

 

<0.0001 

0.82 

(0.45-1.48) 

 

0.69 

(0.36-1.32) 

EINSTEIN - DVT 

 

 

EINSTEIN - PE 

Rivaroxaban 

(15 mg bid x 21 gg, 

poi 20 mg od) 

0.68 

(0.44-1.04) 

 

1.12 

(0.75-1.68) 

<0.001 

 

 

0.003 

0.65 

(0.33-1.30) 

 

0.49 

(0.31-0.79) 

AMPLIFY 

Apixaban 

(10 mg bid x 7 gg, 

poi 5 mg bid) 

0.85 

(0.60 - 1.18) 
<0.001 

0.31 

(0.17-0.55) 

HOKUSAI 

Edoxaban 

(EBPM per 7 gg, 

poi 60 mg od) 

0.89 

(0.70-1.13) 
<0.001 

0.84 

(0.59-1.21) 
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RE-COVER EINSTEIN AMPLIFY Hokusai-VTE
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1.6% 
1.9% 

2.3% 
2.2% 2.1% 

2.3% 2.3% 

2.7% 

1. Schulman et al. N Engl J Med 2009;361:2342–2352 

2. EINSTEIN Investigators. N Engl J Med 2010; 3. EINSTEIN–PE Investigators. N Engl J Med 

4. Agnelli et al. N Engl J Med 2013; 5. The Hokusai-VTE Investigators. N Engl J Med 2013 

* 

* On Treatment 

NAO 

CONTROLLO 

   Dabigatran    Rivaroxaban   Apixaban  Edoxaban  

Evidenze - TVP ed EP acute 
 

Recidiva di TEV 
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1. Schulman et al. N Engl J Med 2009;361:2342–2352 

2. EINSTEIN Investigators. N Engl J Med 2010; 3. EINSTEIN–PE Investigators. N Engl J Med 

4. Agnelli et al. N Engl J Med 2013; 5. The Hokusai-VTE Investigators. N Engl J Med 2013 

NAO 

CONTROLLO 

      Dabigatran    Rivaroxaban   Apixaban Edoxaban  

Evidenze - TVP ed EP acute 
 

Emorragia maggiore 



Trattamento di TVP ed EP 

AT9 Clinical Practice Guidelines - ACCP 2012  





FA non valvolare 

 

• Studi RCT, fase III, non-inferiorità  versus warfarin  

  rivaroxaban - ROCKET - AF 

 apixaban - ARISTOTLE 

 edoxaban - ENGAGE 

 dabigatran - RE-LY 

 

  

• Outcome primario:  Stroke (ischemico o emorragico) 

    ed embolismo sistemico 

• Sicurezza:     Emorragia maggiore 



Evidenze - FA non valvolare 

RELY ROCKET-AF ARISTO 

TLE 

ENGAGE AF-

TIMI 48 

Drug Dabigatran Rivaroxaban Apixaban Edoxaban 

Dose (mg) 

Freq 

150, 110 

BID 

20 (15*) 

QD 

5 (2.5*) 

BID 

60*, 30* 

QD 

N 18,113 14,266 18,206 21,105 

Design PROBE 2x blind 2x blind 2x blind 

AF criteria AF ≥ 1 risk 

factor 

 

AF ≥ 2 risk 

factors 

AF ≥ 1 risk 

factor 

AF ≥ 2 risk 

factor 

% VKA naive 50% 38% 43% 41% 

*Dose adjusted in patients with ↓drug clearance.     

PROBE = prospective, randomized, open-label, blinded end point evaluation   VKA = Vitamin K antagonist 



Evidenze - FA non valvolare 

Studio 
Farmaco 

(dosaggio) 

STROKE/EMBO

LISMO 

SISTEMICO 

P for 

non-inf 

EMORRAGIA 

MAGGIORE 

RE-LY 

110 mg bid 

 

Dabigatran 

 

150 mg bid 

0.91  

(0.74–1.11) 

 

0.66  

(0.53–0.82) 

<0.001 

 

 

<0.001 

0.80  

(0.69–0.93) 

 

0.93  

(0.81–1.07) 

ROCKET - AF 
Rivaroxaban 

20 mg od 

0.79  

(0.66–0.96) 
<0.001 

1.03 

(0.89-1.18) 

ARISTOTLE 
Apixaban 

5 mg bid 

0.79  

(0.66–0.95) 
<0.001 

0.69 

(0.60–0.80) 

ENGAGE - AF 

30 mg od 

 

Edoxaban 

 

60 mg od 

1.07  

(0.87–1.31) 

 

0.79  

(0.63–0.99) 

0.005 

 

 

<0.001 

0.47  

(0.41–0.55) 

 

0.80  

(0.71–0.91) 
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Evidenze - FA non valvolare  

  

Ruff et al. – Lancet 2014;383 



Sindromi coronariche acute  

• Studi RCT, fase III  

 rivaroxaban - ATLAS ACS 2 - TIMI 51 (versus placebo) 

      

 apixaban - APPRAISE II (versus placebo) 

 



0

0

2

4

6

8

10

12

4 8 12 16 20 24

APPRAISE-2 and ATLAS-ACS-2:  

Primary Efficacy outcome (CV Death, MI, Stroke*) 

APPRAISE-2 

HR 0.95  

(95% CI 0.80-1.11; p=0.51) 

ATLAS-ACS 2 TIMI 51 

HR 0.84  

(95% CI 0.74-0.96; p=0.008)   

Months since randomization 
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 (
%

) Placebo 

Apixaban 

Rivaroxaban 

Placebo 

*Ischemic stroke only in APPRAISE-2 

Ischemic and hemorrhagic stroke in ATLAS-ACS-2 

Alexander et al. N Engl J Med 2011;365:699-708. 

Mega et al. N Engl J Med 2012;366:9-19. 



HR 3.46  

(95% CI 2.08-

5.77;  p<0.001) 

24 

N
o

 o
f 

p
a
ti

e
n

ts
 (

%
) 

Apixaban 
(n=3673) 

Placebo 
(n=3642) 

HR 2.59 (95% CI 1.50-4.46; p=0.001) 1.8%  

0.6%  

HR 4.47  

(95% CI 2.71-

7.36; p<0.001) 

Rivaroxaban  
5 mg  

(n=5115) 

2.4%  

Rivaroxaban  
2.5 mg  

(n=5114) 

Placebo 
(n=5113) 

APPRAISE-2 and ATLAS-ACS-2: Safety 

APPRAISE-2 

TIMI major 

ATLAS-ACS 2 TIMI 51 

TIMI major non-CABG 

1.3%  

0.5%  

1.5 

0.5 

1.0 

ICH: 12 (0.3%) with apixaban  
vs 3 (0.1%) with placebo: p=0.03 ICH: 32 (0.6%) with rivaroxaban  

vs 5 (0.2%)  with placebo 

2.0 

2.5 

Alexander et al. N Engl J Med 2011;365:699-708. 

Mega et al. N Engl J Med 2012;366:9-19. 



Conclusioni 

•Nei trial di fase III tutti i NAO hanno mostrato almeno 

uguale efficacia, rispetto ai controlli, per la prevenzione 

del TEV in ortopedia maggiore, nel trattamento della 

TVP/EP e per la prevenzione del cardioembolismo nella 

FANV 

•Sono risultati più sicuri per quanto concerne l’incidenza 

di emorragie cerebrali 

• Nella prevenzione dell’aterotrombosi in corso di SCA, 

rivaroxaban si è dimostrato più efficace di placebo, 

essendo tuttavia associato ad una incidenza maggiore di 

sanguinamento maggiore 



Cosa manca (ancora) ? 
 

• Fibrillazione atriale valvolare 

• Trombosi intraventricolare 

• TEV in sedi inusuali 

• Ipertensione polmonare 

• Cardiomiopatia dilatativa 

• … 



Cosa mancherà? 
 



NAO: valutazione preliminare 

ed indicazioni per il follow-up 



EHRA PRACTICAL GUIDE

European Heart Rhythm Association Practical

Guide on the use of new oral anticoagulants in

patients with non-valvular atrial fibrillat ion
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New oral anticoagulants (NOACs) are an alternative for vitamin K antagonists (VKAs) to prevent stroke in patients with non-valvular atrial

fibrillation (AF). Both physiciansand patientswill have to learn how to use these drugseffectively and safely in clinical practice. Many unresolved

questions on how to optimally use these drugs in specific clinical situations remain. The European Heart Rhythm Association set out to co-

ordinate aunified way of informingphysicianson the use of the different NOACs. A writinggroup listed 15 topicsof concrete clinical scenarios

and formulated aspractical answersaspossible based on available evidence. The 15 topicsare: (1) Practical start-up and follow-up scheme for

patientson NOACs; (2) How to measure theanticoagulant effect of NOACs; (3) Drug–druginteractionsand pharmacokineticsof NOACs; (4)

Switching between anticoagulant regimens; (5) Ensuring compliance of NOAC intake; (6) How to deal with dosing errors; (7) Patients with

chronic kidney disease; (8) What to do if there is a (suspected) overdose without bleeding, or a clotting test is indicating a risk of bleeding?

(9) Management of bleeding complications; (10) Patients undergoing a planned surgical intervention or ablation; (11) Patients undergoing an

urgent surgical intervention; (12) Patients with AFand coronary artery disease; (13) Cardioversion in a NOAC-treated patient; (14) Patients

presenting with acute stroke while on NOACs; (15) NOACs vs. VKAs in AF patients with a malignancy. Since new information is becoming

available at a rapid pace, an EHRA Web site with the latest updated information accompanies this text (www.NOACforAF.eu).
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Keywords Atrial fibrillation † Anticoagulation † Stroke † Bleeding † Pharmacology

Introduct ion

New oral anticoagulants (NOACs) have emerged as an alternative

for vitamin K antagonists (VKAs) for thromboembolic prevention

in patients with non-valvular atrial fibrillation (AF). This will have

an impact on many practical considerations in the daily manage-

ment of these patients. Although very promising in many regards

(predictable effect without need for monitoring, fewer food and

drug interactions, shorter plasma half-life, and an improved effi-

cacy/safety ratio), the proper use of NOACs will require new

approaches in many daily aspects. Whereas the 2010 ESC Guide-

lines (and the 2012 Update)1,2 mainly discuss the indications for

anticoagulation in general (e.g. based on the CHA2DS2-VASc

score) and of NOAC in particular, they guide less on how to

* Corresponding author. Tel: + 32-16-34 42 48; fax: + 32-16-34 42 40, Email: Hein.Heidbuchel@uzleuven.be
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Document reviewers: Coordinator: Antonio Raviele, Alliance to Fight Atrial Fibrillation (ALFA), Venice-Mestre, Italy.

Leandro Zimerman, M.D. (Hospital deClı́nicasde Porto Alegre, Brasil), Chern-En Chiang, Ph.D. (Taipei VeteransGeneral Hospital, Taiwan), HansDiener, Ph.D. (University of Essen,

Germany), Giuseppe Di Pasquale, Ph.D. (Ospedale Maggiore, Bologna, Italy), Stephan Hohnloser, Ph.D. (Klinikum der J.-W.-Goethe-Universitat, Frankfurt, Germany), Jean-Yves Le
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1. CHI NON PUO’ (…non deve…) 

FARE i NAO? 
(controindicazioni) 



PRE- 

 1. Valutazione clinica  

    Compliance 

    Farmaci 

    Eventi avversi 

 

 2. Esami ematochimici 

    Funzione renale 

    Funzione epatica 

 

 3. Ecografia 

    Eco cuore 

     



Compliance 



EHRA PRACTICAL GUIDE

European Heart Rhythm Association Practical

Guide on the use of new oral anticoagulants in

patients with non-valvular atrial fibrillat ion
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New oral anticoagulants (NOACs) are an alternative for vitamin K antagonists (VKAs) to prevent stroke in patients with non-valvular atrial

fibrillation (AF). Both physiciansand patientswill have to learn how to use these drugseffectively and safely in clinical practice. Many unresolved

questions on how to optimally use these drugs in specific clinical situations remain. The European Heart Rhythm Association set out to co-

ordinate aunified way of informingphysicianson the use of the different NOACs. A writinggroup listed 15 topicsof concrete clinical scenarios

and formulated aspractical answersaspossible based on available evidence. The 15 topicsare: (1) Practical start-up and follow-up scheme for

patientson NOACs; (2) How to measure theanticoagulant effect of NOACs; (3) Drug–druginteractionsand pharmacokineticsof NOACs; (4)

Switching between anticoagulant regimens; (5) Ensuring compliance of NOAC intake; (6) How to deal with dosing errors; (7) Patients with

chronic kidney disease; (8) What to do if there is a (suspected) overdose without bleeding, or a clotting test is indicating a risk of bleeding?

(9) Management of bleeding complications; (10) Patients undergoing a planned surgical intervention or ablation; (11) Patients undergoing an

urgent surgical intervention; (12) Patients with AFand coronary artery disease; (13) Cardioversion in a NOAC-treated patient; (14) Patients

presenting with acute stroke while on NOACs; (15) NOACs vs. VKAs in AF patients with a malignancy. Since new information is becoming

available at a rapid pace, an EHRA Web site with the latest updated information accompanies this text (www.NOACforAF.eu).
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Keywords Atrial fibrillation † Anticoagulation † Stroke † Bleeding † Pharmacology

Introduct ion

New oral anticoagulants (NOACs) have emerged as an alternative

for vitamin K antagonists (VKAs) for thromboembolic prevention

in patients with non-valvular atrial fibrillation (AF). This will have

an impact on many practical considerations in the daily manage-

ment of these patients. Although very promising in many regards

(predictable effect without need for monitoring, fewer food and

drug interactions, shorter plasma half-life, and an improved effi-

cacy/safety ratio), the proper use of NOACs will require new

approaches in many daily aspects. Whereas the 2010 ESC Guide-

lines (and the 2012 Update)1,2 mainly discuss the indications for

anticoagulation in general (e.g. based on the CHA2DS2-VASc

score) and of NOAC in particular, they guide less on how to
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Compliance 



Compliance 



Farmaci 



Farmaci 



Eventi 

avversi 
 

 

 

 

 

 

 

 

 

 

 

 



Funzione renale 



Insufficienza epatica 

Rivaroxaban 

Child-Pugh B e C: controindicato  

 

Apixaban 

Child-Pugh C: controindicato 

Child-Pugh A e B: da usare con cautela (senza 
aggiustamento dose)  

 

Dabigatran 

Insufficienza epatica o malattia epatica che possa avere un 
qualsiasi impatto sulla sopravvivenza: controindicato 

 
 AST/ALT > 2 x ULN sono stati esclusi nello studio ROCKET-AF,  

ARISTOTELE e RELY-AF 

Funzione 

epatica 



2. QUANDO LO DEVO 

RIVEDERE ? 
(seguirli regolarmente) 



POST- 

 1. Valutazione clinica  

    Compliance (educazione !!) 

    Farmaci 

  

 2. Esami ematochimici 

 

 3. Prossimo controllo 
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New oral anticoagulants (NOACs) are an alternative for vitamin K antagonists (VKAs) to prevent stroke in patients with non-valvular atrial

fibrillation (AF). Both physiciansand patientswill have to learn how to use these drugseffectively and safely in clinical practice. Many unresolved

questions on how to optimally use these drugs in specific clinical situations remain. The European Heart Rhythm Association set out to co-

ordinate aunified way of informingphysicianson the use of the different NOACs. A writinggroup listed 15 topicsof concrete clinical scenarios

and formulated aspractical answersaspossible based on available evidence. The 15 topicsare: (1) Practical start-up and follow-up scheme for

patientson NOACs; (2) How to measure theanticoagulant effect of NOACs; (3) Drug–druginteractionsand pharmacokineticsof NOACs; (4)

Switching between anticoagulant regimens; (5) Ensuring compliance of NOAC intake; (6) How to deal with dosing errors; (7) Patients with

chronic kidney disease; (8) What to do if there is a (suspected) overdose without bleeding, or a clotting test is indicating a risk of bleeding?

(9) Management of bleeding complications; (10) Patients undergoing a planned surgical intervention or ablation; (11) Patients undergoing an

urgent surgical intervention; (12) Patients with AFand coronary artery disease; (13) Cardioversion in a NOAC-treated patient; (14) Patients

presenting with acute stroke while on NOACs; (15) NOACs vs. VKAs in AF patients with a malignancy. Since new information is becoming

available at a rapid pace, an EHRA Web site with the latest updated information accompanies this text (www.NOACforAF.eu).
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Introduct ion

New oral anticoagulants (NOACs) have emerged as an alternative

for vitamin K antagonists (VKAs) for thromboembolic prevention

in patients with non-valvular atrial fibrillation (AF). This will have

an impact on many practical considerations in the daily manage-

ment of these patients. Although very promising in many regards

(predictable effect without need for monitoring, fewer food and

drug interactions, shorter plasma half-life, and an improved effi-

cacy/safety ratio), the proper use of NOACs will require new

approaches in many daily aspects. Whereas the 2010 ESC Guide-

lines (and the 2012 Update)1,2 mainly discuss the indications for

anticoagulation in general (e.g. based on the CHA2DS2-VASc

score) and of NOAC in particular, they guide less on how to
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Heuzey, Ph.D. (Hopital Europeen Georges Pompidou, Paris, France), Josè Lopez-Sendon, Ph.D. (Hospital Universitario La Paz. Madrid, Spain, Jonas Bjerring Olesen, Ph.D. (Copen-

hagen University Hospital Gentofte, Denmark), Frans H Rutten, Ph.D. (Julius Center UMC Utrecht, The Netherlands), Marco Valgimigli, Ph.D. (University Hospital of Ferrara, Italy),

Freek W.A. Verheugt, Ph.D. (Onze Lieve Vrouwe Gasthuis, Amsterdam, The Netherlands), Michael Brainin, Ph.D. (Klinische Medizin Und Praeventionsmedizin, Danube University

Krems, Austria), Kennedy Lees, Ph.D. (University of Glasgow, UK).

Published on behalf of the European Society of Cardiology. All rights reserved. & The Author 2013. For permissions please email: journals.permissions@oup.com.

Europace (2013) 15, 625–651

doi:10.1093/europace/eut083
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 
 b

y
 g

u
est o

n
 N

o
v

em
b

er 4
, 2

0
1

3
h
ttp

://eu
ro

p
ac

e.o
x
fo

rd
jo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 



SE … 

  

 1. Emorragia 

  

 2. Intervento chirurgico 

 

 3. Insufficienza renale severa intercorrente 

 

 

 

 



Camm JA et al.  European  Heart Journal 2012: doi:10.1093/eurheartj/ehs253 







EHRA PRACTICAL GUIDE

European Heart Rhythm Association Practical

Guide on the use of new oral anticoagulants in

patients with non-valvular atrial fibrillat ion

Hein Heidbuchel 1*, Peter Verhamme1, Marco Alings2, Matthias Antz3,

W erner Hacke4, Jonas Oldgren5, Peter Sinnaeve1, A. John Camm 6,

and Paulus Kirchhof7,8

1Department of Cardiovascular Medicine, University Hospital Gasthuisberg, University of Leuven, Leuven, Belgium; 2Department of Cardiology, Amphia Ziekenhuis, Breda,

Netherlands; 3Department of Cardiology, Klinikum Oldenburg, Oldenburg, Germany; 4Department of Neurology, Ruprecht Karls Universität, Heidelberg, Germany; 5Uppsala

Clinical Research Center and Dept of Medical Sciences, Uppsala University, Uppsala, Sweden; 6Clinical Cardiology, St George’s University, London, UK; 7University of Birmingham

Centre for Cardiovascular Sciences, Birmingham, UK; and 8Department of Cardiology and Angiology, University of Münster, Germany

Received 7 November 2012; accepted after revision 18 March 2013

New oral anticoagulants (NOACs) are an alternative for vitamin K antagonists (VKAs) to prevent stroke in patients with non-valvular atrial

fibrillation (AF). Both physiciansand patientswill have to learn how to use these drugseffectively and safely in clinical practice. Many unresolved

questions on how to optimally use these drugs in specific clinical situations remain. The European Heart Rhythm Association set out to co-

ordinate aunified way of informingphysicianson the use of the different NOACs. A writinggroup listed 15 topicsof concrete clinical scenarios

and formulated aspractical answersaspossible based on available evidence. The 15 topicsare: (1) Practical start-up and follow-up scheme for

patientson NOACs; (2) How to measure theanticoagulant effect of NOACs; (3) Drug–druginteractionsand pharmacokineticsof NOACs; (4)

Switching between anticoagulant regimens; (5) Ensuring compliance of NOAC intake; (6) How to deal with dosing errors; (7) Patients with

chronic kidney disease; (8) What to do if there is a (suspected) overdose without bleeding, or a clotting test is indicating a risk of bleeding?

(9) Management of bleeding complications; (10) Patients undergoing a planned surgical intervention or ablation; (11) Patients undergoing an

urgent surgical intervention; (12) Patients with AFand coronary artery disease; (13) Cardioversion in a NOAC-treated patient; (14) Patients

presenting with acute stroke while on NOACs; (15) NOACs vs. VKAs in AF patients with a malignancy. Since new information is becoming

available at a rapid pace, an EHRA Web site with the latest updated information accompanies this text (www.NOACforAF.eu).
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Introduct ion

New oral anticoagulants (NOACs) have emerged as an alternative

for vitamin K antagonists (VKAs) for thromboembolic prevention

in patients with non-valvular atrial fibrillation (AF). This will have

an impact on many practical considerations in the daily manage-

ment of these patients. Although very promising in many regards

(predictable effect without need for monitoring, fewer food and

drug interactions, shorter plasma half-life, and an improved effi-

cacy/safety ratio), the proper use of NOACs will require new

approaches in many daily aspects. Whereas the 2010 ESC Guide-

lines (and the 2012 Update)1,2 mainly discuss the indications for

anticoagulation in general (e.g. based on the CHA2DS2-VASc

score) and of NOAC in particular, they guide less on how to
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DON’T ‘FILL AND FORGET’  



”I may not speak, but I have much to say’’  

     The ‘Angel’ Pietro 
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New oral anticoagulants (NOACs) are an alternative for vitamin K antagonists (VKAs) to prevent stroke in patients with non-valvular atrial

fibrillation (AF). Both physiciansand patientswill have to learn how to use these drugseffectively and safely in clinical practice. Many unresolved

questions on how to optimally use these drugs in specific clinical situations remain. The European Heart Rhythm Association set out to co-

ordinate aunified way of informingphysicianson the use of the different NOACs. A writinggroup listed 15 topicsof concrete clinical scenarios

and formulated aspractical answersaspossible based on available evidence. The 15 topicsare: (1) Practical start-up and follow-up scheme for

patientson NOACs; (2) How to measure theanticoagulant effect of NOACs; (3) Drug–druginteractionsand pharmacokineticsof NOACs; (4)

Switching between anticoagulant regimens; (5) Ensuring compliance of NOAC intake; (6) How to deal with dosing errors; (7) Patients with

chronic kidney disease; (8) What to do if there is a (suspected) overdose without bleeding, or a clotting test is indicating a risk of bleeding?

(9) Management of bleeding complications; (10) Patients undergoing a planned surgical intervention or ablation; (11) Patients undergoing an

urgent surgical intervention; (12) Patients with AFand coronary artery disease; (13) Cardioversion in a NOAC-treated patient; (14) Patients

presenting with acute stroke while on NOACs; (15) NOACs vs. VKAs in AF patients with a malignancy. Since new information is becoming

available at a rapid pace, an EHRA Web site with the latest updated information accompanies this text (www.NOACforAF.eu).
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Keywords Atrial fibrillation † Anticoagulation † Stroke † Bleeding † Pharmacology

Introduct ion

New oral anticoagulants (NOACs) have emerged as an alternative

for vitamin K antagonists (VKAs) for thromboembolic prevention

in patients with non-valvular atrial fibrillation (AF). This will have

an impact on many practical considerations in the daily manage-

ment of these patients. Although very promising in many regards

(predictable effect without need for monitoring, fewer food and

drug interactions, shorter plasma half-life, and an improved effi-

cacy/safety ratio), the proper use of NOACs will require new

approaches in many daily aspects. Whereas the 2010 ESC Guide-

lines (and the 2012 Update)1,2 mainly discuss the indications for

anticoagulation in general (e.g. based on the CHA2DS2-VASc

score) and of NOAC in particular, they guide less on how to
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Dabigatran:  

concentrazioni plasmatiche  

  
Donne vs uomini:  30% in + 

  

 Età > 75 vs < 65:  68% in + 

 

 Peso <50 vs >50 Kg: 21% in + (53% se > 100 Kg) 
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The effect of dabigatran plasma concentrations and patient characteristics
on the frequency of ischemic stroke and major bleeding in atrial fibrillation
patients: the RE-LY Trial (Randomized Evaluation of Long-Term
Anticoagulation Therapy).

Reilly PA , Lehr T , Haertter S , Connolly SJ , Yusuf S , Eikelboom JW , Ezekowitz MD , Nehmiz G , Wang

S , Wallentin L ; RE-LY Investigators.

Abstract

The goal of this study was to analyze the impact of dabigatran plasma

concentrations, patient demographics, and aspirin (ASA) use on frequencies of ischemic

strokes/systemic emboli and major bleeds in atrial fibrillation patients.

The efficacy and safety of dabigatran etexilate were demonstrated in the RE-LY

(Randomized Evaluation of Long-Term Anticoagulation Therapy) trial, but a therapeutic

concentration range has not been defined.

In a pre-specified analysis of RE-LY, plasma concentrations of dabigatran were

determined in patients treated with dabigatran etexilate 110 mg twice daily (bid) or 150 mg bid

and correlated with the clinical outcomes of ischemic stroke/systemic embolism and major

bleeding using univariate and multivariate logistic regression and Cox regression models. Patient

demographics and ASA use were assessed descriptively and as covariates.

Plasma concentrations were obtained from 9,183 patients, with 112 ischemic

strokes/systemic emboli (1.3%) and 323 major bleeds (3.8%) recorded. Dabigatran levels were

dependent on renal function, age, weight, and female sex, but not ethnicity, geographic region,

ASA use, or clopidogrel use. A multiple logistic regression model (c-statistic 0.657, 95%

confidence interval [CI]: 0.61 to 0.71) showed that the risk of ischemic events was inversely

related to trough dabigatran concentrations (p = 0.045), with age and previous stroke (both p <

0.0001) as significant covariates. Multiple logistic regression (c-statistic 0.715, 95% CI: 0.69 to

0.74) showed major bleeding risk increased with dabigatran exposure (p < 0.0001), age (p <

0.0001), ASA use (p < 0.0003), and diabetes (p = 0.018) as significant covariates.

Ischemic stroke and bleeding outcomes were correlated with dabigatran

plasma concentrations. Age was the most important covariate. Individual benefit-risk might be

improved by tailoring dabigatran dose after considering selected patient characteristics.

(Randomized Evaluation of Long Term Anticoagulant Therapy [RE-LY] With Dabigatran Etexilate;

NCT00262600).

Copyright © 2014 American College of Cardiology Foundation. Published by Elsevier Inc. All rights

reserved.
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