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DOACs vs warfarin: stroke and systemic 
embolism 

Not head to head comparison – For illustrative purposes only  
Connolly SJ, et al. N Engl J Med 2009;361:1139–51; Connolly SJ et al. N Engl J Med 2010;363:1875–6; Patel MR, et al. N Engl J Med 2011;365:883–91; 
Granger C, et al. N Eng J Med 2011;365:981–92. 

Warfarin Better New Agent Better 

P Value 

Dabigatran 110 mg BID P =0 .34 

Dabigatran 150 mg BID P < .001 

Rivaroxaban 20 mg QD P = 0.12 

Apixaban 5 mg BID P = 0.01 

HR (95% CI) 
0.50 0.75 1.00 1.25 1.50 



 
 
 
 
 
  P Value 

Dabigatran 110 mg BID P = 0.35 

Dabigatran 150 mg BID P = 0.03 

Rivaroxaban 20 mg QD P = 0.58 

Apixaban 5 mg BID P = 0.42 

HR (95% CI) 
0.50 0.75 1.00 1.25 1.50 

Warfarin Better New Agent Better 

Not head to head comparison – For illustrative purposes only  
Connolly SJ, et al. N Engl J Med 2009;361:1139–51; Connolly SJ et al. N Engl J Med 2010;363:1875–6; Patel MR, 
et al. N Engl J Med 2011;365:883–91; Granger C, et al. N Eng J Med 2011;365:981–92. 

DOACs vs warfarin: ischaemic stroke 



DOACs vs warfarin: haemorrhagic stroke 

P Value 

Dabigatran 110 mg BID P < 0.001  

Dabigatran 150 mg BID P < 0.001 

Rivaroxaban 20 mg QD P = 0.02 

Apixaban 5 mg BID P < 0.001 

Warfarin Better New Agent Better 

HR (95% CI) 
0.00 0.25 0.50 0.75 1.00 1.25 

Not head to head comparison – For illustrative purposes only  
Connolly SJ, et al. N Engl J Med 2009;361:1139–51; Connolly SJ et al. N Engl J Med 2010;363:1875–6; Patel MR, et al. N Engl J Med 2011;365:883–91; 
Granger C, et al. N Eng J Med 2011;365:981–92. 
NOACs= New oral anticoagulants 



Comparative PK/PD of DOACs 

Dabigatran Rivaroxaban Apixaban 

Target IIa (thrombin) Xa Xa 

Hours to Cmax 1-3 2-4 3-4 

Half-life, hours 12-17 5-13 12 

Renal Clearance, %  80 33* 27 

Transporters P-gp P-gp P-gp 

CYP Metabolism, % None 32 <32 

CYP = cytochrome P450; P-gp = P-glycoprotein 

Pradaxa [package insert]. Ridgefield, CT: Boehringer Ingelheim Pharmaceuticals, Inc. 2013 
Xarelto [package insert]. Titusville, NJ: Janssen Pharmaceuticals, Inc. 2011 
ELIQUIS Summary of Product Characteristics. Bristol Myers Squibb/Pfizer EEIG, UK  

*33% renally cleared; 33% excreted unchanged in urine 

 



DOACs Phase III Trials 

Thromb Haemost 2014; 111: 575–582 



DOACs SPAF Trials 

RE-LY ROCKET-AF ARISTOTLE 
Drug Dabigatran Rivaroxaban Apixaban 
# Randomized 18,113 14,264 18,201 
Dose (mg) 
 150, 110 20  5 

Frequency Twice Daily Once Daily Twice Daily 
Dose Adjustment at 
baseline No 20 → 15 5 → 2.5 

Target INR (Warfarin) 2.0-3.0 2.0-3.0 2.0-3.0 
Design PROBE* 2x blind 2x blind 

*PROBE = prospective, randomized, open-label, blinded end point evaluation  
  

Connolly SJ, et al. N Engl J Med 2009;361:1139-1151 
Patel MR, et al. N Engl J Med 2011;365:883-891 
Granger CB, et al. N Engl J Med 2011;365:981-992 



RE-LY 
(Dabigatran) 

ROCKET-AF 
(Rivaroxaban) 

ARISTOTLE 
(Apixaban) 

# Randomized 18,113 14,266 18,201 

Age, years 72 ± 9 73 [65-78] 70 [63-76] 

Female, % 37 40 35 

Paroxysmal AF 32 18 15 

VKA naive 50 38 43 

Aspirin Use 40 36 31 

Baseline Characteristics 

Connolly SJ, et al. N Engl J Med 2009;361:1139-1151 
Patel MR, et al. N Engl J Med 2011;365:883-891 
Granger CB, et al. N Engl J Med 2011;365:981-992 
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ATA-AF 

ISAF 

RE-LY 

ROCKET-AF 

ARISTOTLE 

ENGAGE-AF 

36.1% 63.9% 

37.4% 62.6% 

32% 68% 

100% 

34% 66% 

100% 

Pratica clinica 
italiana 

CHADS2= 0-1 

CHADS2≥ 2 

Distribuzione del punteggio CHADS2 in 
coorti di pazienti con FANV 

Connolly SJ et al. N Engl J Med 2009;361:1139–51;Patel et al. NEJM 2011; 365:883-91; Granger CB et al. N Engl J Med 2011;365:981–92; Giugliano et al N Engl J Med 
2013;369:2093-104.; Gussoni G et al Eur J Int Med 2013. http://dx.doi.org/10.1016/jejim.2013.04.008; Zoni-Berisso M et al Am J Cardiol 2013 

 

  

http://dx.doi.org/10.1016/jejim.2013.04.008


Trial Metrics 

RE-LY 
(Dabigatran) 

ROCKET-AF 
(Rivaroxaban) 

ARISTOTLE 
(Apixaban) 

Median Follow-Up, years 2.0 1.9 1.8 

TTR, % 
64 mean 

67 median 
55 mean 

58 median 
62 mean 

66 median 
Lost to Follow-Up, N 20 32 90 

Connolly SJ, et al. N Engl J Med 2009;361:1139-1151 
Patel MR, et al. N Engl J Med 2011;365:883-891 
Granger CB, et al. N Engl J Med 2011;365:981-992 

*TTR, time in therapeutic range  



INTERAZIONI FRA FARMACI 
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Possible drug-drug interactions –  
effect on DOAC plasma levels  

Dabigatran Apixaban Edoxaban Rivaroxaban 

Atorvastatin P-gp/ CYP3A4 +18% no data yet no effect no effect 

Digoxin P-gp no effect no data yet no effect no effect 

Verapamil P-gp/ wk CYP3A4 +12–180%  
(reduce dose) no data yet + 53% (SR)  

(reduce dose 50%) minor effect 

Diltiazem P-gp/ wk CYP3A4 no effect +40% No data minor effect  

Quinidine P-gp +50% no data yet 
+80% 

(reduce dose 50%) 
+50% 

Amiodarone P-gp +12–60% no data yet no effect minor effect 

Dronedarone P-gp/CYP3A4 +70–100% no data yet 
+85%  

(reduce dose 50%) 
no data yet 

Ketoconazole; 
itraconazole; 
voriconazole; 
posaconazole 

P-gp and BCRP/ 
CYP3A4 +140–150% +100% no data yet up to +160% 

Red = contraindicated; Orange = adapt dose; Yellow = consider dose reduction if two concomitant yellow 
interactions present 
Heidbuchel H et al. Europace 2013;15:625–51 



Possible drug-drug interactions –  
effect on DOAC plasma levels  

Interaction Dabigatran Apixaban Edoxaban Rivaroxaban 

Fluconazole  CYP3A4 no data no data no data +42% 

Cyclosporin; 
tacrolimus P-gp no data no data no data +50% 

Clarithromycin; 
erythromycin P-gp/ CYP3A4 +15–20% no data no data +30–54% 

HIV protease 
inhibitors 

P-gp and BCRP/ 
CYP3A4 no data strong increase no data up to +153% 

Rifampicin;  
St John’s wort; 
carbamezepine; 
phenytoin; 
phenobarbital 

P-gp and BCRP/ 
CYP3A4/CYP2J2 -66% -54% -35% up to -50% 

Antacids GI absorption -12–30% no data no effect no effect 

Red = contraindicated; Orange = adapt dose; Yellow = consider dose reduction if two concomitant yellow 
interactions present 
Heidbuchel H et al. Europace 2013;15:625–51 



MULTAQ … efficacia nella vita reale  

 
● Obiettivo dello studio era di quello di indagare sui potenziali sanguinamenti 

associati alla concomitante somministrazione di dabigatran e dronedarone … 
 
 



MULTAQ … efficacia nella vita reale  

 
 
 



MULTAQ … efficacia nella vita reale  

 
 
 

● Negli USA le segnalazioni alla FDA di sanguinamenti nei pazienti 
trattati solo con dabigatran erano simili a quelle rilevate nei pazienti 
trattati con dabigatran associato a Multaq 



Possible drug-drug interactions –  
effect on DOAC plasma levels (III) 

Dabigatran Apixaban Edoxaban Rivaroxaban 

Aged ≥80 years Increased plasma level no data 

Aged ≥75 years Increased plasma level no data 

Weight ≤60 kg Increased plasma level 

Renal function Increased plasma level 

Red = contraindicated; Orange = adapt dose; Yellow = consider dose reduction if two concomitant yellow 
interactions present 
NSAIDs = non-steroidal anti-inflammatory drugs 
Heidbuchel H et al. Europace 2013;15:625–51 

Other increased  
bleeding risk 

Pharmacodynamic interactions – antiplatelet drugs, NSAIDs 

 Systemic steroid therapy 

 Other anticoagulants 

Recent surgery on critical organ (brain, eye) 

Thrombocytopenia (e.g. chemotherapy) 

HAS-BLED ≥3  



NAO E CARDIOVERSIONE 



Cardioversion during Phase III trials 



Sottoanalisi cardioversione: ictus o embolia 
sistemica con o senza TEE 

BID = due volte al giorno; TEE = ecocardiografia transesofagea 
Nagarakanti R et al. Circulation 2011;123:131–6 

Percentuali analoghe di ictus o embolia sistemica  
con/senza TEE prima della cardioversione 

Dabigatran 
110 mg BID 

Dabigatran 
150 mg BID 

Warfarin Dabigatran 
110 mg BID 

Dabigatran 
150 mg BID 

Warfarin 

P=0.65 

P=0.54 

P=0.75 

P=0.17 

TEE prima della cardioversione Senza TEE prima della cardioversione 

0.61 
0.83 

0.39 

1.14 

0.52 

0.0 

0.5 

1.0 

1.5 

2.0 

2.5 
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X-VeRT: primary efficacy endpoints  

Rivaroxaban 
(N=978) 

VKA  
(N=492)  

Risk ratio 
(95% CI) 

% n* % n* 

Primary efficacy endpoint 0.51 5 1.02 5 0.50 (0.15–1.73) 

Stroke 0.20 2 0.41 2 
Haemorrhagic stroke 0.20 2 0 
Ischaemic stroke 0 0.41 2 

TIA 0  0 
Non-CNS SE 0  0.20 1 
MI 0.10 1 0.20 1 
Cardiovascular death 0.41 4 0.41 2 

*Number of patients with events; patients may have experienced more than one primary efficacy event 
mITT population 
Cappato R et al. Eur Heart J 2014: doi: 10.1093/eurheartj/ehu367 



X-VeRT: time to cardioversion by 
cardioversion strategy 

*Reason for not performing cardioversion as first scheduled from 21–25 days primarily due to 
inadequate anticoagulation (indicated by drug compliance <80% for rivaroxaban or weekly INRs 
outside the range of 2.0–3.0 for 3 consecutive weeks before cardioversion for VKA) 
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Delayed cardioversion  

77,0 

36,3 

0

20

40
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80

100 Rivaroxaban VKA

p<0.001 
1 patient with 
inadequate 

anticoagulation 

95 patients with 
inadequate 

anticoagulation 

Cappato R et al. Eur Heart J 2014: doi: 10.1093/eurheartj/ehu367 

Median time to cardioversion 

D
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p=0.628 

p<0.001  
Rivaroxaban 
VKA 

22 
days 

30 
days 

Patients cardioverted as scheduled* 



RE-LY® ROCKET-AF® ARISTOTLE®  
Popolazioni studiate 

   6015        110mg BID  

  6076        150mg BID  

   6022        W 

 

 1462        15mg OD  

  5619        20mg OD  

    

         7081        W 

 

 428        2.5mg BID  

    8692        5mg BID  

     9081       W 

Connolly et al. NEJM 2009; 361:1139-51; Patel et al. NEJM 2011; 365:883-91; Granger et al. NEJM 2011; 365:981-92; Fox et al. European 
Heart Journal 2011; 32:2387-2394 

http://eorder.sheridan.com/3_0/display/index.php?flashprint=1632


Differenze 
• Dabigatran (dati da RE-LY trial): 

– efficace e sicuro in associazione a clopidogrel e/o ASA (unico con dati) 
– meglio di Warfarin su ictus ischemico (unico) 
– efficace e sicuro nella cardioversione(sottostudio)  
– due dosaggi: 150 mgx2 (maggior efficacia) e 110 mgx2 (maggior sicurezza), 

randomizzazione 1:1 ai due dosaggi 
• Rivaroxaban (dati da ROCKET-AF trial): 

– mono somministrazione (unico con dati) 
– dose ridotta di ¼ (a 15 mg) in pazienti con insufficienza renale moderata (ClCr 

30-49 ml): 21 % del totale dei pazienti 
– Efficace e sicuro nella CV (Xvert) 

• Apixaban (dati da ARISTOTLE trial): 
– unico che ha direttamente dimostrato superiorità ad ASA (AVERROES trial) 
– meglio di W come efficacia (ictus) e sicurezza (emorragie maggiori) 
– ridurre a metà dose (2,5 mg x2) in pazienti con 2 fra età ≥ 80, peso<60 kg, 

      Cr ≥1.5 mg/dl): 4.6 % del totale dei pazienti 

 



BID vs monosomministrazione  



Reproducible PK Profile 

• PK profile is reproducible across a wide range of doses1,2 

1Stangier et al. Br J Clin Pharmacol 2007:64:292-303 
2Stangier Clin Pharmacokinet 2008;47:285-295 



A PK simulation study derived from a 
population PK model supplemented with data 
from 9522 patients enrolled in RE-LY supports 
the BID dosing regimen in patients with AF.  
The results show that BID dosing leads to more 
stable plasma concentrations, thereby 
minimizing the risks of both bleeding and 
thrombosis. The predicted consequences of a 
missed dose with BID dosing are less than for 
QD dosing, where trough levels may decrease 
to the point where they do not provide 
sufficient anticoagulation. 

Clemens A et al. Curr Med Res Opin 2012;28:195–201. 

Twice daily dosing of dabigatran for stroke prevention 
in atrial fibrillation. A pharmacokinetic justification 



Comtè L et al. J Pharmacokinet Pharmacodyn 2007 34:549–558. 



A key point is that the pharmacokinetic equivalent of a single missed 
once-daily dose is between two and three sequentially omitted twice-daily 
doses. Thus, an important parameter is the probability of two or three 
twice-daily doses being sequentially omitted, versus the probability of 
missing a single once-daily dose. An extensive body of electronically 
compiled dosing history data shows that the probability of sequential 
omission of 2–3 twice daily doses is half the probability of omission of a 
single once daily dose. For that reason, a twice-daily regimen is likely to 
prove to be superior to a once-daily regimen in maintaining drug 
concentrations within a therapeutically desirable range. 

(Comtè, 2007) 



Dati a lungo termine 



RELY-ABLE®: goal and design 

To provide additional information on the long-term effects of D150 and 
D110 in patients completing RE-LY® 

Patients eligible at completion of RE-LY® study if still receiving study 
dabigatran and being followed at centre participating in RELY-ABLE® 

– Dabigatran continued blinded in RELY-ABLE® for 2.3 years, when 
combined with RE-LY®:  

Patients in countries where dabigatran was not yet approved continued 
to receive blinded dabigatran:  

Descriptive analysis of outcomes: stroke, SE, MI, vascular mortality, 
total mortality, bleeding (major, life-threatening, minor, and total),  
DVT and net clinical benefit 

D150 and D110 = dabigatran 150 and 110 mg twice daily, respectively; DVT = deep vein thrombosis;  
MI = myocardial infarction; SE = systemic embolism 
Connolly S et al. Circulation 2013;128:237–43; Ezekowitz M. AHA 2013; abstr 10684 

maximum of 4.3 years' follow-up 

maximum of 6.7 years' follow-up 

 



Number at risk 

D110 6015 5706 4190 2737 2147 929 157 

D150 6076 5774 4276 2753 2181 953 149 

RELY-ABLE® extended follow-up: 
stroke or systemic embolism 

Ezekowitz M. AHA 2013; abstr 10684 
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Dabigatran 150 mg BID 
Dabigatran 110 mg BID 

Maximum of 6.7 years' follow-up 

D150: 1.25%/year 
D110: 1.54%/year 
HR: 0.81; 95% CI: 0.68–0.96 

Rates of stroke and systemic embolism remained low during  
the extended follow-up period 



Rates of major bleeding remained consistent over 6.7 years of follow-up 

D150: 3.34%/year 
D110: 2.76%/year 
HR: 1.22; 95% CI: 1.08–1.37 
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Time from randomization (years) 

RELY-ABLE® extended follow-up: major bleeding 

Ezekowitz M. AHA 2013; abstr 10684 

Number at risk: 
D110 6015 5616 4075 2658 2085 903 158 
D150 6076 5622 4130 2638 2077 910 146 

Maximum of 6.7 years' follow-up 

Dabigatran 150 mg BID 
Dabigatran 110 mg BID 
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RELY-ABLE® extended follow-up:  
total mortality 

Ezekowitz M. AHA 2013; abstr 10684 

Number at risk 
D110 6015 5772 4266 2798 2211 957 165 
D150 6076 5824 4340 2786 2226 980 155 

Dabigatran 150 mg BID 
Dabigatran 110 mg BID 

Maximum of 6.7 years' follow-up 

D150: 3.43%/year 
D110: 3.55%/year 
HR: 0.97; 95% CI: 0.87–1.08 

Total mortality remained comparable for both doses during extended 
follow-up 

 



RELY-ABLE®: conclusions 

Dabigatran is the only NOAC with long-term follow-up 
data extending up to 6.7 years 
– No new safety signals were observed during this period 

RELY-ABLE® provides additional safety information for  
a large cohort of patients continuing the same dose of 
dabigatran as assigned in the RE-LY® trial  

Rates of major events were consistent with RE-LY® 
– Low rates of intracranial bleeding were sustained throughout 

the RELY-ABLE® study period  

NVAF = nonvalvular AF  
Connolly S et al. Circulation 2013;128:237–43; Ezekowitz M. AHA 2013; abstr 10684 

The results from RELY-ABLE® support the long-term safety of dabigatran in 
patients with NVAF and contribute to the growing body of data reinforcing 
dabigatran as an important advance in the treatment of patients with AF 
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Warfarin

D150 & D75 BID combined
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Warfarin

D150 BID

RE-LY®2–4 >18 000 patients 

Medicare1 >134 000 patients 
0.86 1.28 

0.92 
0.80 

0.34 

0.88 

1.48 

1.27 
0.75 

0.41 

Independent FDA Medicare analysis findings are 
consistent with findings from RE-LY® 

In the USA, the licensed doses for Pradaxa ® are: Pradaxa® 150 mg BID and Pradaxa ® 75 mg BID for the prevention of 
stroke and systemic embolism in adult patients with nonvalvular AF 
Numbers on bars denote HRs vs warfarin. D75 = dabigatran 75 mg; D150 = dabigatran 150 mg 
1. Available at http://www.fda.gov/Drugs/DrugSafety/ucm396470.htm; accessed September 2014; 2. Connolly SJ et al. N Engl J Med 
2009;361:1139–51; 3. Connolly SJ et al. N Engl J Med 2010;363:1875–6; 4. Pradaxa®: EU SPC, 2014 

Independent FDA analysis confirmed the favourable benefit–risk profile of dabigatran  
in clinical practice 

http://www.fda.gov/Drugs/DrugSafety/ucm396470.htm
http://www.fda.gov/Drugs/DrugSafety/ucm396470.htm
http://www.fda.gov/Drugs/DrugSafety/ucm396470.htm
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Most strokes associated with AF are ischaemic 

Based on data collected in the Danish National Indicator Project for 39 484 patients hospitalized for stroke  
(80% of all stroke admissions in Denmark) including 6294 patients with AF; OAC use not recorded    
Andersen KK et al. Stroke 2009;40:2068–72 

Types of stroke in patients with AF 

Ischaemic 
92% 

(n=5810) 

Haemorrhagic 
8% 

(n=484) 



In addition to a significant reduction in stroke/SE, haemorrhagic stroke, and ICH 

 

 

 

 

 

 

 

 

 

Dabigatran 150 mg is the only new-generation agent to also 
reduce the risk of ischaemic stroke vs warfarin 

ICH = intracranial haemorrhage; NI = non-inferiority;   
RR = relative risk; RRR = relative risk reduction; SE = systemic embolism; Sup = superiority 
Connolly SJ et al. N Engl J Med 2010;363:1875–6; Pradaxa®: EU SmPC, 2012 

Event rate (%/yr) Dabigatran 110 mg BID 
vs warfarin 

Dabigatran 150 mg BID 
vs warfarin 

D110 D150 Warfarin RR  
(95% CI) 

P 
value 

RR  
(95% CI) 

P 
value 

Stroke/SE 1.54 1.11 1.71 <0.001 
(NI) 

<0.001 
(Sup) 

Ischaemic stroke 1.28 0.86 1.14 0.31 0.03  
(Sup) 

Haemorrhagic 
stroke 0.12 0.10 0.38 

<0.001 
(Sup) 

<0.001 
(Sup) 

ICH 0.23 0.32 0.76 <0.001 
(Sup) 

<0.001 
(Sup) 

1.5 0 1.0 0.5 1.5 0 1.0 0.5 
Favours  
warfarin 

Favours 
dabigatran 

Favours  
warfarin 

Favours 
dabigatran 

RRR=25% 





La funzionalità renale deve essere valutata in tutti i pazienti prima di iniziare  
la terapia con dabigatran 
 

>50 mL/min 

Età <75 anni 

Paziente con fattori 
di rischio per ictus 

Valutazione CrCl 

Controindicato in EU (in 
USA dosaggio <75 mg 

BID se CrCL  
30–50 mL/min) 

<30 mL/min 30–50 mL/min 

150 mg BID 110 mg BID 

Rischio emorragico 
elevato 

150 mg BID 150 mg BID 110 mg BID 

Età 75–80 anni 

110 mg BID 

Rischio emorragico 
elevato 

Età >80 anni 

Dosaggio raccomandato 
Dosaggio considerabile  

Dabigatran nella prevenzione dell'ictus in pazienti con 
FA: risolvere le incertezze nella pratica quotidiana 

I fattori di rischio includono: 
•Ictus pregresso, attacco ischemico transitorio o embolia sistemica  
•Frazione di eiezione ventricolare sinistra ≤40  
•Insufficienza cardiaca congestizia ≥ NYHA class 2 
•Età ≥75 anni 
•Età ≥65 anni e con uno dei seguenti: diabete mellito, coronaropatia o 
ipertensione 

BID = due volte al giorno; CrCl = clearance della creatinina; NYHA = New York Heart Association 
Adapted from: Huisman M et al. Thromb Haemost doi:10.1160/TH11-10-0718 
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