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מאפייני המחקר



Pharmacological Characteristics and Rx dose of NOAC 
in Phase III Trials

RELY  
(Dabigatran)

ROCKET 
(Rivaroxaban)

ARISTOTLE
(Apixaban)

ENGAGE-AF 
(Edoxaban)

Mechanism of 
action

Selective direct 
FIIa inhibitor

Selective direct 
FXa inhibitor

Selective direct 
FXa inhibitor

Selective direct 
FXa inhibitor

Oral bioavailability, 
%

6.5 80-100 50 62

Half-life, h 12-17 5-13 8-15 6-11

Renal elimination % 85 66 (36 unchanged &30 
inactive)

27 50

Time to maximal 
inhibition, h

0,5-2 1-4 1-4 1-2

Potential for drug–
drug interactions

P-gp inhibitor CYP3A4 substrate
and P-gp inhibitor

CYP3A4 substrate
and P-gp inhibitor

Study treatment Dabigatran 110mg 
BID 

Dabigatran 150mg 
BID

Rivaroxaban 20mg 
(15 in pts with eFGR 

30-49 ml/min)

QD

Apixaban 5mg     
2.5 mg in age > 80 
Y, weight < 60 kg, 
creat < 1.5mg/dl

BID

Edoxaban 30mg 
QD

Edoxaban 60mg 
QD

Connolly S et al NEJM 2009; Patel M et al NEJM 2011; Granger C et al NEJM 2011; ENGAGE- AF Study Investigators. AHJ 2010

CRNM-clinically relevant non-mjor



Phase III trials vs warfarin (aim INR 2.0-3.0)

RELY  
(Dabigatran)

ROCKET 
(Rivaroxaban)

ARISTOTLE
(Apixaban)

ENGAGE-AF 
(Edoxaban)

Sample size 18,113 14,266 18,201 21,107

Design Non-inferiority

PROBE

Non-inferiority

Double-blind

Non-inferiority

Double-blind

Non-inferiority

Double-blind

Patients AF + CHADS2 ≥ 1 AF + CHADS2 ≥ 2 AF + CHADS2 ≥ 1 AF + CHADS2 ≥ 2

Primary outcome Stroke (ischemic 
or hemorrhagic) 

or systemic 
embolism

Stroke (ischemic 
or hemorrhagic) 

or systemic 
embolism

Stroke (ischemic 
or hemorrhagic) 

or systemic 
embolism

Stroke (ischemic 
or hemorrhagic) 

or systemic 
embolism

Safety outcome Primary: Major 
Bleeding

Secondary: 
Major Bleeding + 

CRNM

Primary: Major 
Bleeding

Secondary: 
Major Bleeding + 

CRNM

Primary: Major 
Bleeding

Secondary: 
Major Bleeding + 

CRNM

Primary: Major 
Bleeding

Secondary: 
Major Bleeding + 

CRNM 

Connolly S et al NEJM 2009; Patel M et al NEJM 2011; Granger C et al NEJM 2011; ENGAGE- AF Study Investigators. AHJ 2010

CRNM-clinically relevant non-mjor



Trial design comparing NOAC in patients with AF

• Double blind, double dummy or 

PROBE (Prospective Randomized Open  Blinded End-point)

• This design is compared to the classical double-blind design. 
– Advantages 

• lower cost 

• Greater similarity to standard clinical practice - the results more easily 
applicable in routine medical care

– Disadvantage – bias?  

– End-points are evaluated by a blinded end-point committee there should be 
no difference between the two types of trials.



End Points

• Primary efficacy endpoint - “all stroke and systemic 
embolism,”

• Primary safety endpoint:
• RE-LY & ARISTOTLE - major bleeding by International Society on 

Thrombosis and Haemostasis (ISTH) criteria 
• ROCKET-AF - composite of “major and clinically relevant non-major 

bleeding,” (were not reported in RE-LY)
• “Life-threatening bleeding” was not reported in the ARISTOTLE 

trial
• “Major or clinical relevant non major bleeding” was not reported 

in RE-LY, but included in ARISTOTLE
• The combined endpoint “ischemic or uncertain type of stroke” was 

not reported for ROCKET-AF



Baseline Characteristic in 3 NOAC  trials for AF 
RELY  

(Dabigatran)
ROCKET 

(Rivaroxaban)
ARISTOTLE
(Apixaban)

ENGAGE-AF 
(Edoxaban)

Sample size 18,113 14,266 18,201 20,500

Age (yrs) 72 ± 9 73 [65-78] 70 [63-76] 72[64-77]

Female 36% 40% 35% 38%

CHAS2 Score ≥3 32% 87% 30% 52%

VKA naïve 50% 38% 43% 41%

Paroxysmal AF 33% 18% 15% 25%

Prior Stroke TIA 20% 55% 19% 18%

D.M 23% 40% 25% 36%

Prior CHF 32% 62% 35% 56%

Hypertension 79% 91% 87% 90%

eGFR ml/min >30 67(52-87) >80;41%,  51-80;42%, 
31-50;15%,<30;1.5%

>30

Connolly S et al NEJM 2009; Patel M et al NEJM 2011; Granger C et al NEJM 2011; ENGAGE- AF Study Investigators. AHJ 2010

Values for RE-LY: mean  SD; for ROCKET-AF and ARISTOTLE: median [interquartile range].



Baseline Characteristic in 3 NOAC  trials for AF 

Connolly S et al NEJM 2009; Patel M et al NEJM 2011; Granger C et al NEJM 2011; ENGAGE- AF Study Investigators. AHJ 2010
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תוצאות  



P

Superiority

P

Non-

inferiority

HR 

(±CI)

Warfarin

N (%/yr)

Study 

medication

N (%/yr)

MedicationStudy

0.34<0.0010.91 

(0.74-1.11)

199

(1.69)

182

(1.53)

Dabigatran

110 mg BID
RE-LY

<0.001<0.0010,66 

(0.53-0.82)

134

(1.11)

Dabigatran

150 mg BID

<0.0010.88

(0.75-1.03)

306

(2.4*)

269

(2.1*)

Rivaroxaban

20 mg (15 mg) QD

ROCKET-AF

ITT

0.12<0.0010.79

0.66-0.96)

241

(2.2*)

188

(1.7*)

Per protocol,

As Treated

0.01<0.0010.79

(0.66-0.95)

265

(1.60)

212

(1.27)

Apixaban

5 mg (2.5 mg) BID

ARISTOTLE

Primary End-points – Stroke & Systemic Emboli



Stroke or Systemic Embolism

199 (1.19) 250 (1.51)

184 (1.65) 221 (1.96)

NOAC Warfarin

0.5 1.0

Favors NOAC Favors warfarin

HR 95% CI

0.65-0.950.79

0.70-1.030.85

171 (1.44) 186 (1.58)Dabi 110
(ITT)

0.74-1.120.91

1.50.0

Riva 
(safety AT)

Apixaban
(ITT)

122 (1.01) 186 (1.58)Dabi 150
(ITT)

0.51-0.810.64

No. of events (%/yr)

2.0

Not head to head comparison – For illustrative purposes only – adapted from references 1-4
1. Connolly et al. NEJM 2009; 361: 1139-51. 2. Connolly et al. NEJM 2010; 363: 1875-6.  
3. Patel et al. NEJM 2011; 365: 883-91. 4. Granger et al. NEJM 2011; 365: 981-92.

ITT: Intention to Treat – AT: as treated



Hemorrhagic Stroke

40 (0.24) 78 (0.47)

29 (0.26) 50 (0.44)

NOAC Warfarin

0.5 1.0

Favors NOAC Favors warfarin

HR 95% CI

0.35-0.750.51

0.37-0.930.59

14 (0.12) 45 (0.38)Dabi 110
(ITT)

0.17-0.560.31

1.50.0

Riva
(safety AT)
Apixaban
(ITT)

12 (0.10) 45 (0.38)Dabi 150
(ITT)

0.14-0.490.26

No. of events (%/yr)

2.0

Not head to head comparison – For illustrative purpose only – adapted from references 1-4
1. Connolly et al. NEJM 2009; 361: 1139-51. 2. Connolly et al. NEJM 2010; 363: 1875-6.  
3. Patel et al. NEJM 2011; 365: 883-91. 4. Granger et al. NEJM 2011; 365: 981-92.

ITT: Intention to Treat – AT: as treated.



Intracranial Bleeding

52 (0.33) 122 (0.80)

55 (0.5) 84 (0.7)

NOAC Warfarin

0.5 1.0

Favors NOAC Favors warfarin

HR 95% CI

0.30-0.580.42

0.47-0.930.67

27 (0.23) 90 (0.76)Dabi 110 0.19-0.450.30

1.50.0

Riva

Apixaban

38 (0.32) 90 (0.76)Dabi 150 0.28-0.600.41

No. of events (%/yr)

2.0

Not head to head comparison – For illustrative purpose only – adapted from references 1-4
1. Connolly et al. NEJM 2009; 361: 1139-51. 2. Connolly et al. NEJM 2010; 363: 1875-6.  
3. Patel et al. NEJM 2011; 365: 883-91. 4. Granger et al. NEJM 2011; 365: 981-92.



Major Bleeding

327 (2.13) 462 (3.09)

395 (3.6) 386 (3.4)

NOAC Warfarin

0.5 1.0

Favors NOAC Favors warfarin

HR 95% CI

0.60-0.800.69

0.90-1.201.04

342 (2.87) 421 (3.57)Dabi 110 0.70-0.930.80

1.50.0

Riva

Apixaban

399 (3.32) 421 (3.57)Dabi 150 0.81-1.070.93

No. of events (%/yr)

2.0

Not head to head comparison – For illustrative purpose only – adapted from references 1-4
1. Connolly et al. NEJM 2009; 361: 1139-51. 2. Connolly et al. NEJM 2010; 363: 1875-6.  
3. Patel et al. NEJM 2011; 365: 883-91. 4. Granger et al. NEJM 2011; 365: 981-92.



Major Gastro-intestinal Bleeding

*p value given in the NEJM; HR not reported;

105 (0.76) 119 (0.86)

224 (X.XX) 154 (X.XX)

NOAC Warfarin

0.5 1.0

Favors NOAC Favors warfarin

HR 95% CI

0.70-1.150.89

137 (1.15) 126 (1.07)Dabi 110 0.85-1.381.08

1.50.0

Riva*

Apixaban

188 (1.56) 126 (1.07)Dabi 150 1.18-1.851.48

No. of events (%/yr)

2.0*%/yr are not reported 

Not head to head comparison – For illustrative purpose only – adapted from references 1-4
1. Connolly et al. NEJM 2009; 361: 1139-51. 2. Connolly et al. NEJM 2010; 363: 1875-6.  
3. Patel et al. NEJM 2011; 365: 883-91. 4. Granger et al. NEJM 2011; 365: 981-92.

(X)



Myocardial Infarction

90 (0.53) 102 (0.61)

101 (0.91) 126 (1.12)

NOAC Warfarin

0.5 1.0

Favors NOAC Favors warfarin

HR 95% CI

0.66-1.170.88

0.63-1.060.81

98 (0.82) 75 (0.64)Dabi 110
(ITT)

0.96-1.751.29

1.50.0

Riva
(safety AT)

Apixaban
(ITT)

97 (0.81) 74 (0.64)Dabi 150
(ITT)

0.94-1.711.27

No. of events (%/yr)

2.0

Not head to head comparison – For illustrative purpose only – adapted from references 1-4
1. Connolly et al. NEJM 2009; 361: 1139-51. 2. Connolly et al. NEJM 2010; 363: 1875-6.  
3. Patel et al. NEJM 2011; 365: 883-91. 4. Granger et al. NEJM 2011; 365: 981-92.

ITT: Intention to Treat – AT: as treated.



Death From Any Cause –Total Mortality

603 (3.52) 669 (3.94)

208 (1.87) 250 (2.21)

NOAC Warfarin

0.5 1.0

Favors NOAC Favors warfarin

HR 95% CI

0.80-0.990.89

0.70-1.020.85

446 (3.75) 487 (4.13)Dabi 110
(ITT)

0.80-1.030.91

1.50.0

Rivaroxaban
(safety AT)

Apixaban
(ITT)

438 (3.64) 487 (4.13)Dabi 150
(ITT)

0.77-1.000.88

No. of events (%/yr)

2.0

582 (4.5) 632 (4.9) 0.82-1.030.92Rivaroxaban
(ITT)

Not head to head comparison – For illustrative purpose only – adapted from references 1-4

1. Connolly et al. NEJM 2009; 361: 1139-51. 2. Connolly et al. NEJM 2010; 363: 1875-6.  
3. Patel et al. NEJM 2011; 365: 883-91. 4. Granger et al. NEJM 2011; 365: 981-92.

p

0.051

0.049

0.07

0.15

0.13



Effects Relative to Warfarin of Dabigatran, Rivaroxaban, and Apixaban

RE–LY ROCKET AF ARISTOTLE

Dabigatran 
110 mg 

twice daily

Dabigatran 
150 mg 

twice daily

Rivaroxaban 
20 mg 

once daily

Apixaban 
5 mg 

twice daily
Reduction in all stroke and systemic 
embolism (superior or noninferior) X X X X

Reduction in major bleeding X X

Reduction in intracranial bleeding X X X X

Reduction in ischemic stroke X

Reduction in fatal bleeding X X

Increase in MI ± ±

Reduction in all-cause mortality X

Reduction in cardiovascular mortality

Increase gastrointestinal bleeding X X

Reduction in gastrointestinal bleeding X

Connolly SJ, Ezekowitz MD, 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.



Double-blind study

VKA unsuitable 

M F/U 1.1 years. 

NEJM February 10, 2011

•DMC recommended early study termination at 1st 
analysis of efficacy – May 28, 2010

• 4 SD x 2 in favour of apixaban
•Long-term open-label apixaban follow-up*

•94% patients received apixaban 5 mg BID
•91% patients received aspirin ≤162 mg daily
•Median follow-up: 1.1 year
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השוואות עקיפות בין התרופות  



This study sought to perform an indirect comparison 
analysis of 
• dabigatran etexilate
• rivaroxaban
• apixaban 
for their relative efficacy and safety against each other.



Statistical Methods

• HRAB and HRCB = hazard rate ratio of 
treatment A versus B and of treatment C 
versus B. 

• Observing that B is the common 
reference comparator (warfarin)

• HRAC = HRAB/HRCB.



Risk Differences and CI,                                                                 
In relation to the Study Population at Baseline

Gregory Y. H. Lip et J Am Coll Cardiol 2012;60



• We found no profound significant differences in efficacy 
between apixaban and dabigatran etexilate (both doses) or 
rivaroxaban

• Dabigatran 150 mg BID was superior to rivaroxaban for 
some efficacy endpoints

• Major bleeding was significantly lower with dabigatran 110 
mg BID or apixaban

• Only a head-to-head direct comparison of the different new 
OACs would fully answer the question of efficacy/safety 
differences between the new drugs for stroke prevention in 
AF.



J Am Coll Cardiolo  2012;59:1413-25





The net clinical benefit ischaemic stroke vs intracranial haemorrhage
• CHA2DS2-VASc score=0  - Negative for warfarin 

• CHADS2=0 + high bleeding risk Positive for apixaban and dabigatran 110 mg 
bid

• CHA2DS2-VASc=1 Positive for apixaban and both doses of dabigatran (110 mg 
and 150 mg bid)

• CHADS2 score≥1 or CHA2DS2-VASc≥2, regardless of risk of bleeding – the three 
new OACs (dabigatran, rivaroxaban and apixaban) appear superior to warfarin 
for net clinical benefit

• When risk of bleeding and stroke are both high all three new drugs appear to 
have a greater net clinical benefit than warfarin.



(Circulation. 2012;126:2381-2391)



(Circulation. 2012;126:2381-2391)

Myocardial infarction during oral anticoagulant treatment.
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?!כניסה איטית לשימוש 

CHADS2 SCORE ≥4

CHADS2 SCORE ≥4

2011

2012

2013

לא הורחבו ההתוויות בשל תת ניצול של התקציב  2013בסל  
!!?? -מן התקציב שיועד לשימוש זה  1/3נוצל ב –
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העדר אנטידוט–סיכון דמם 
NOACs
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The Long Term Data



Nov 2012

During 2.3 years of additional treatment after RE-LY® (total mean follow-
up 4.3 years), rates of stroke and major bleeding remain low on 
dabigatran and are consistent with those seen during RE-LY®

Dabigatran 150 vs dabigatran 110
– Both doses have very low rates of haemorrhagic stroke 

over 4+ years
– With dabigatran 150, there is a lower rate of ischaemic stroke but a higher rate 

of major bleeding
– Both doses have similar mortality

Disclaimer: Dabigatran etexilate is now approved for clinical use in stroke prevention in atrial fibrillation in certain countries. 
Please check local prescribing information for further details

35

The Long Term Multi-center Extension of Dabigatran Treatment 
in Patients with Atrial Fibrillation (RELY-ABLE®) study Nov-2012

Event 
Dabigatran 110 

mg
Dabigatran 150 

mg

Randomized to dabigatran in RE-LY® 6015 6076

Completed RE-LY® alive, still 
receiving dabigatran

4492 (75%) 4519 (74%)

Followed at site participating in 
RELY-ABLE® 3395 (76%) 3397 (75%)



Nov 2012

ICH and GIH events per 100,000 days at risk was 1.8 to 
2.6 times higher for new users of warfarin than for new 
users of Pradaxa. 
The results indicate that the observed bleeding rates 
associated with new use of Pradaxa do not appear to 
be higher than the bleeding rates associated with new 
use of warfarin.

36
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OAC therapy in patients with 
renal impairment

 Newer anticoagulants are partially cleared via the renal route1

 However, not all new anticoagulants rely on this route to the same 
extent1

38

Rivaroxaban2 Apixaban3 Edoxaban4 Dabigatran 
etexilate5

Excreted 
unchanged
Via kidney ~33%* ~25%# 35% ~80%†

Contraindicated in 
patients with severe

renal impairment
Potentially managed via

dose adjustment

1. Eriksson BI et al, 2011; 2. Weinz C et al, 2009; 3. Raghavan N et al, 2008; 4. Ogata K et al, 2010; 
5. Blech S et al, 2008; 6. Xarelto Summary of Product Characteristics 2011.

*Additional 33% cleared renally after metabolic degradation to inactive drug6

#Estimated percentage of the orally administered dose
†Mean percentage after intravenous administration within the first 24 hours of dosing



Feel Better Feel Same Feel Worse

Live Longer

Live Same

Live Shorter

Anticoagulant

Rate ControlAblation

Antiarrhythmic

drugs



בחירת הטיפול נוגד הקרישה המתאים לחולה שלי

CHADS2 score CHADS2 score



CHADS2 vs. CHA2DS2VASc

• CHADS2 score 0: 1.4%  events
• CHA2DS2-VASc  0: 0 events

• CHA2DS2-VASc score 1: 0.6% events

• CHA2DS2-VASc score 2: 1.6% events
anticoagulation when
Isch stroke risk > 0.9%/year
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NOACs
עקרונות פרקטיים מכוונים לבחירת טיפול  

Pradaxa (Dabigatran)Xarelto התרופה (Rivaroxaban)Eliquis (Apixaban

/ מחלת לב כלילית
סיכון אוטם

?יתרון?
ATLAS-2

?יתרון
APPRAISE-2

+ ASAשילוב עם  
clopidogrel

אין מידעאין מידעג"מ 110אפשרי 

פעמיים ביוםפעם ביוםפעמיים ביום)  צורת מתן(היענות 

"סלחני ככל הנראה"אזהרה–גבוה  סיכון"סלחני"אירוע בהפסקת טיפול

גם מול [מחקרים  2–אין מוגבלרבניסיון קליני
)אספירין

בפיתוח -אין בפיתוח–אין איןאנטידוט

מושפע פחות GFRמושפע מ GFRלפי תיקון מינון

GFR 3030מינימאלי in ROCKET – 15 PI30?

תיקון מינון50<  זהירות<60140>משקל

80> מינון תיקון?80> מינון תיקון80> מינון תיקוןגיל

Dronedaroneזהירותזהירותנגד הוראת

*Amiodarone / 
verapmil

*הפחתת מינון–זהירות *הפחתת מינון–זהירות *הפחתת מינון–זהירות 

אין מידעאין מידעמתאיםהכנה להיפוך קצב

יתרוןלא רצוילא רצויGI150 mgבעבר מ  דימום



 )ללא מגבלות הסל(בחירת הטיפול נוגד הקרישה המתאים לחולה שלי 

CHADS2 / CHA2DS2 VASc Non Valvular AF

0 1 >1

Oral Anti CoagulationNon

העדפת  
החולה

המלצת  
הרופא

NOACS 
עדיפים על 

VKA 

, טיפול כרוני יציב  VKA חדש 

תזמון  

הורדת תמותה 

דימום ישן מדרכי העיכול 

היענות 

תרופות נוספות 

 eGFR

משקל 

 CHADS2 score



שחר חדש



CHA2DS2-VASC



Event rates with factor Xa or placebo in ATLAS-2 and APPRAISE-2



Dabigatran compared to control (warfarin, enoxaparin, placebo)

Increased absolute risk of MI or ACS  0.27%

Increased relative risk of MI or ACS   33%


