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How do realHow do real--life patients with AF look like?life patients with AF look like?
Hypertension Hypertension -- CAD CAD -- Heart failureHeart failure



Europace (2014) 16, 308–319

How do realHow do real--life patients with AF look like?life patients with AF look like?
Kidney diseaseKidney disease
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6 Trial of Warfarin vs. Placebo6 Trial of Warfarin vs. Placebo
19891989--19931993

RERE--LYLY
((DabigatranDabigatran))

20092009

ROCKET AF ROCKET AF 
((RivaroxabanRivaroxaban))

20102010

ARISTOTLEARISTOTLE
((ApixabanApixaban))

20112011

ENGAGE AFENGAGE AF--TIMI 48TIMI 48
((EdoxabanEdoxaban))

20132013

Warfarin vs. Placebo
2,900 Patients

NOACs vs. Warfarin
71,683 Patients

Pivotal WarfarinPivotal Warfarin--Controlled TrialsControlled Trials



RE-LY (Dabigatran) ROCKET-AF 
(Rivaroxaban)

ARISTOTLE 
(Apixaban)

Patients 18113 14264 18206

Type of 
patients Low-risk patients High-risk patients low-risk patients

CHADS2 2,1 3,5 2,1

Conditions
AF within 6 months 

prior randomisation + 1 
risk factor

AF within 6 months 
prior randomisation + 

2 risk factors

AF within 6 months 
prior randomisation 

+ 1 or more risk 
factor

Higher CHADs scores are associated with higher rates of major bleeding.

Clinical Trials ComparisonClinical Trials Comparison



Patel MR Patel MR et alet al, 2011; Hacke W and Hankey G. 2011; Connolly SJ , 2011; Hacke W and Hankey G. 2011; Connolly SJ et alet al, 2009; Granger CB , 2009; Granger CB et alet al. 2011.. 2011.
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ΔημογραφικάΔημογραφικά χαρακτηριστικάχαρακτηριστικά ασθενώνασθενών



Proportion Proportion of Patients with Moderate of Patients with Moderate 
Renal Impairment in Phase III Trials with Renal Impairment in Phase III Trials with 

Novel OACsNovel OACs

ROCKET AF1

(n=14,264)
ARISTOTLE2

(n=18,201)
ENGAGE AF3

(n=21,105)
RE-LY4 (n=18,113)

Specific renal dose 
studied to support 
safety

   
Proportion of patients 
with moderate renal 
impairment

21% 15% 19% 19%

1. Patel MR et al. N Engl J Med. 2011;365(10):883-891;    2. Granger CB et al. N Engl J Med. 2011;365(11):981-992; 
3. Giugliano RP et al. N Engl J Med. 2013;369(22):2093-2104;   4. Connolly SJ et al. N Engl J Med. 2009;361(12):1139-1151



New Anticoagulants Superior to Warfarin New Anticoagulants Superior to Warfarin ……



MetaMeta--analysis of data from REanalysis of data from RE--LYLY®®, ROCKET AF, ARISTOTLE, ENGAGE AF, ROCKET AF, ARISTOTLE, ENGAGE AF--TIMI 48TIMI 48
Ruff et al. Lancet 2013Ruff et al. Lancet 2013
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VKAs

NOACs

NOACs with
reversal agents

Development of reversal agents is the next step forward in Development of reversal agents is the next step forward in 
anticoagulation careanticoagulation care

Anticoagulation 
care 3.0Anticoagulation 

care 2.0Anticoagulation 
care 1.0



Αντίδοτο

Glund S, et al. A Specific Antidote for Dabigatran: Glund S, et al. A Specific Antidote for Dabigatran: 
Immediate, Complete and Sustained Reversal of Immediate, Complete and Sustained Reversal of 

Dabigatran Induced Anticoagulation in Healthy Male Dabigatran Induced Anticoagulation in Healthy Male 
Volunteers.Volunteers.

Oral presentation #17765 on Monday 18 November 2013 at the American Heart Association’s 
Scientific Sessions, Dallas, Texas, USA.



Idarucizumab showed reversal of dabigatran Idarucizumab showed reversal of dabigatran 
anticoagulation in healthy volunteersanticoagulation in healthy volunteers

1. Glund S et al. Presented at AHA 2013
2. Glund S et al. Presented at ASH 2014

Dabigatran + placebo (n=9)
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End of idarucizumab 
(5-min infusion)

Dabigatran + 4 g idarucizumab (day 4) (n=8)

Immediate, complete, and 
sustained reversal1
•Consistent pattern in elderly 
patients and patients with moderate 
renal impairment2
•No serious adverse events reported2



Clinicaltrials.gov: NCT02104947; Pollack C et al. 
Presented at ISC 2015, Nashville, USA 

RERE--VERSE ADVERSE AD™™ will provide data on reversal that is truly will provide data on reversal that is truly 
representative of clinical practicerepresentative of clinical practice

GROUP A
Overt bleeding judged by the 
physician to require a reversal agent

GROUP A
Overt bleeding judged by the 
physician to require a reversal agent

GROUP B
Require emergency 
surgery/procedure for a condition 
other than bleeding 

GROUP B
Require emergency 
surgery/procedure for a condition 
other than bleeding 

STARTED IN APRIL 2014; CURRENTLY RECRUITING AT
>500 SITES IN >35 COUNTRIES WORLDWIDE
STARTED IN APRIL 2014; CURRENTLY RECRUITING AT
>500 SITES IN >35 COUNTRIES WORLDWIDE



NEJM 2015













PIONEER AFPIONEER AF--PCIPCI

• Clinically significant bleeding: 16.8% in 
group 1 vs. 18.0% in group 2 vs. 26.7% in 
group 3 (HR 0.59, p < 0.001 for group 1 vs. 3); 
(HR 0.63, p < 0.001 for group 2 vs. 3).

• Stent thrombosis: 0.8% in group 1 vs. 0.9% 
in group 2 vs. 0.7% in group 3 (HR 1.20, p = 
0.79 for group 1 vs. 3; HR 1.44, p = 0.57 for 
group 2 vs. 3)

Trial design: Patients with AF and PCI randomized to: Group 1: Rivaroxaban 15 mg daily 
plus P2Y12 inhibitor for 12 months (n = 709). Group 2: Rivaroxaban 2.5 mg twice daily plus 
DAPT for 1-12 months (n = 709). Group 3: warfarin plus DAPT for 1-12 months (n = 706).

Results

Conclusions

• Rivaroxaban-based strategy was 
associated with a lower frequency of 
clinically significant bleeding compared 
with a warfarin/DAPT strategy

• Stent thrombosis appeared to be similar 
between the three groups

Gibson CM, et al. N Engl J Med 2016;375:2423-34

(p < 0.001 for group 1 
or 2 vs. group 3)

Rivaroxaban 15 mg daily, P2Y12 for 12 
months
Rivaroxaban 2.5 mg twice daily, DAPT for 1-
12 months

Warfarin, DAPT for 1-12 months

%
16.8 18.0

26.7



EvidenceEvidence--based medicinebased medicine

Randomized controlled trialsRandomized controlled trials

Consensus guidelinesConsensus guidelines

Clinical practiceClinical practice



Absorption and metabolism of NOACs



dTT, diluted thrombin time; ECT, ecarin clotting time; TT, 
thrombin time
Adapted from: Heidbuchel et al. Europace 2013; Pradaxa®: 
EU SPC, 2015; Xarelto: EU SPC, 2015; Eliquis: EU SPC, 
2014; Savaysa: US PI, 2015

Consider differences between NOACs when assessing Consider differences between NOACs when assessing 
coagulation statuscoagulation status

Dabigatran Rivaroxaban Apixaban Edoxaban

aPTT

TT, dTT 

ECT

Anti-FXa assays

PT

INR
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 

Time of last NOAC dose should always be considered 
when interpreting test results

Green = quantitative; orange = qualitative only; red = not applicable



ΚάθαρσηΚάθαρση κρεατινίνηςκρεατινίνης
Formula CockroftFormula Cockroft--GaultGault

Smartphone applicationSmartphone application

A.A.App StoreApp Store -- ΒΒ. . Categories: medicalCategories: medical

C.  MedCalcC.  MedCalc



Current Indications for the NOACs

NOAC CrCl
> 50 mL/min

CrCl
30 - 49 
mL/min

CrCl
15- 30 

mL/min

USUS

Dabigatran
150 mg 150 mg 75 mg

Rivaroxaban
20 mg 15 mg 15 mg

Apixaban
5 mg 2.5 mg 2.5 mg

EuropeEurope
and othersand others

Dabigatran
150 mg 150 mg contra

Rivaroxaban
20 mg 15 mg 15 mg

Apixaban
5 mg 2.5 mg 

2.5 mg 





ΠεριεγχειρητικήΠεριεγχειρητική διαχείρισηδιαχείριση
ασθενήασθενή



1. Healey et al. Circulation 2012; 2. Connolly et al. N Engl J Med 2009; 3. Sherwood et al. Circulation 2014

Many patients with AF on OAC will require temporary Many patients with AF on OAC will require temporary 
interruption for surgery/procedureinterruption for surgery/procedure

Rivaroxaban 20 mg OD
Warfarin 

n>14 000

ROCKET-AF3

Dabigatran 150 mg BID 
Dabigatran 110 mg BID
Warfarin 

n>18 000

1,2

had at least one 
temporary interruption 
(n=4692) during 
2-year follow-up

33%33%had at least one 
temporary interruption 
(n=4591) during 
2-year follow-up 

25%25%



Healey et al. Circulation 2012

No significant difference in bleeding with dabigatran vs No significant difference in bleeding with dabigatran vs 
warfarin for warfarin for anyany surgery/procedure in REsurgery/procedure in RE--LYLY®®
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How do we continue to replicate these encouraging results 
in our own practice?

How do we continue to replicate these encouraging results 
in our own practice?



Douketis et al. Thromb Haemost 2015

Perioperative bridging subPerioperative bridging sub--analysis of REanalysis of RE--LYLY®®

1424 patients; treatment interruption for elective surgery/procedure
Heparin bridging vs. no bridging

•Increased major bleeding 6.8% vs. 1.6% (p<0.001)
•No effect on thromboembolism 0.5% vs. 0.2% (p=0.32)

Warfarin

2709 patients; treatment interruption for elective surgery/procedure
Heparin bridging vs. no bridging

•Increased major bleeding 6.5% vs. 1.8% (p<0.001)
•No effect on thromboembolism 1.2% vs. 0.6% (p=0.16)

Dabigatran



*Bleeding events = major bleeding or bleeding hospitalization
†Excluding interruptions, missing data, or those that occurred within 30 days of a previous interruption 
Steinberg et al. Circulation 2015

Bridging anticoagulation associated with higher risk of Bridging anticoagulation associated with higher risk of 
bleeding and adverse events in ORBITbleeding and adverse events in ORBIT--AFAF

Unadjusted, 
% (n)

No bridging 
(N=1724)†

Bridging
(N=503)† P value

Bleeding events* 1.3 (22) 5.0 (25) <0.0001

7372 patients 
with AF treated 
with OAC

Bridging used in 665 interruptions (24%)

• 2803 interruptions (in 2200 patients; 30%)
• 23 interruptions were in patients treated with 

dabigatran



Douketis Nat Rev Cardiol 2015

Bridging anticoagulation might 
enter the expanding list of 

well-intentioned but 
unnecessary perioperative 
treatments, and we might have 

arrived at ‘a bridge too far’



Spyropoulos Α. HEART VESSEL AND BRAIN 2016



Χαρακτηριστικά ασθενούς: 
Α) νεφρική λειτουργία, (Β) ηλικία, (Γ) ιστορικό αιμορραγίας, (Δ) φάρμακα

Χαρακτηριστικά χειρουργείου: 
Χαμηλού αιμορραγικού κινδύνου έναντιέναντι υψηλού αιμορραγικού κινδύνου



Heidbuchel H. Et al., European Heart Rhythm Association Practical Guide on the use of new                       
oral  anticoagulants in patients with non-valvular atrial fibrillation. Europace (2013) 15, 625–651



Heidbuchel H. Et al., European Heart Rhythm Association Practical Guide on the use of new oral anticoagulants in 
patients with non-valvular atrial fibrillation. Europace (2013) 15, 625–651

ΤελευταίαΤελευταία δόσηδόση NOACs NOACs πρινπριν
απόαπό επέμβασηεπέμβαση



Spyropoulos Α. HEART VESSEL AND BRAIN 2016



Spyropoulos Α. HEART VESSEL AND BRAIN 2016



ΔεδομέναΔεδομένα καθημερινήςκαθημερινής κλινικήςκλινικής
πράξηςπράξης

ΕπιβεβαιώνουνΕπιβεβαιώνουν τατα
εκλεκτικάεκλεκτικά απόαπό τουτου στόματοςστόματος
αντιπηκτικάαντιπηκτικά τιςτις προσδοκίεςπροσδοκίες;;



Not head-to-head comparison – no clinical conclusions can 
be drawn – adapted from references1–4

RE-LY® was a PROBE (prospective, randomized, open-label 
with blinded endpoint evaluation) study

Low rates of ischaemic stroke were seen in NOAC Low rates of ischaemic stroke were seen in NOAC 
clinical trialsclinical trials

Dabigatran 150 mg BID1

0.86% per year

HR (95% CI) 
vs warfarin

0.76 (0.59–0.98)

Dabigatran 110 mg BID1

1.28% per year 1.13 (0.89–1.42)

Rivaroxaban 20/15 mg OD2

1.34% per year 0.94 (0.75–1.17)

Apixaban 5/2.5 mg BID3

1.54% per year 1.02 (0.81–1.29)

Edoxaban 60/30 mg OD4

1.25% per year 1.00 (0.83–1.19)

Edoxaban 30/15 mg OD4

1.77% per year 1.41 (1.19–1.67)

1. Pradaxa®: EU SPC, 2015; 2. Patel et al. N Engl J 
Med 2011; 3. Lopes et al. Lancet 2012; 4. Giugliano et 
al. N Engl J Med 2013



Analyses of real-world data can provide additional insights, 
complementing data from randomized clinical trials

*e.g. different age, race, comorbidities, comedications, adherence.

Randomized 
controlled 

trials (RCTs)

Tightly controlled 
patient population

Real-world use provides an opportunity to study:

Approval
Alternative

comparators
Different
settings

Real world evidence (RWE) can confirm whether the results of an RCT are observed in 
everyday clinical practice, and can provide additional insights in more varied settings

Broader patient
populations*

53

Different
outcomes



Global Registry on Long-Term OraL Antithrombotic 
Treatment in AF Patients 

• Collection of data on dabigatran etexilate in countries/regions and 
globally

• Increase knowledge on AF patients, treatment patterns, and outcome 
events in a real-world setting

• Involvement of up to 2200 physicians worldwide: GPs, cardiologists, 
neurologists, internists, geriatricians etc. – hospital based or private 
practice 

up to 56,000
patients

2,200
sites

up to 50
countries



Μελέτη Φάρμακο 2011 2012 2013 2014 2015 2016 2017 2018

Ριβαροξαμπάνη

Ριβαροξαμπάνη

Μελέτη εποπτείας
μετά τη διάθεση
(PMSS)*

Ριβαροξαμπάνη

Ριβαροξαμπάνη

Αντιπηκτικά

Dresden NOAC 
Registry Αντιπηκτικά

Αντιπηκτικά

*Αναδρομική μελέτη σε ηλεκτρονικά ιατρικά αρχεία από τη βάση δεδομένων του Υπουργείου Άμυνας των ΗΠΑ

Πληροφορίες με βάση το ClinicalTrials.gov

Παγκόσμιο ‘Πρόγραμμα δεδομένων καθημερινής κλινικής πράξης’
για τη Ριβαροξαμπάνη στην Πρόληψη ΑΕΕ σε Ασθενείς με ΚΜ

N≈6.800 

N≈7.000 

N≥39.000 

N≈55.000 (5 cohorts) 

N≈2.000 

N≈10.000 

Στρατολόγηση και περίοδος παρακολούθησης

N≈5.000



Kakkar et al, 2015; Bassand et al, 2016 

Συνολική
θνησιμότητα

ΑΕΕ/ΠΕ Μείζων
αιμορραγία



1. Patel MR et al, N Engl J Med 2011;365:883–891; 2. Sherwood MW et al, J Am Coll Cardiol 2015;66:2271–2281; 3. Hecker J et al, Thromb 
Haemost 2016;115:939–949; 4. Förster K et al. Presented at ASH 2013: abstract 214; 5. Camm AJ et al, Eur Heart J 2016;37:1145–1153;
6. Granger CB et al, N Eng J Med 2011;365:981–992; 7.Hylek et al, J Am Coll Cardiol 2014;63:2141–2147

Mean CHADS2
score

Major GI bleeding 
event rate/year

Study populations are different – results are not intended 
for direct comparison 

3.5

2.02.4 2.1

2.0%
1.2% 0.9% 0.8%

Randomized
clinical trial

ROCKET AF1,2

n=7111

Prospective
registry

Dresden NOAC3,4

N=1204

Observational 
study

XANTUS5

N=6784

Randomized 
clinical trial

ARISTOTLE6,7

n=9120

Mean CHADS2
score

Major GI bleeding 
event rate/year



Σύγκριση κύριων εκβάσεων: 
XANTUS έναντι ROCKET AF

CHADS2
Προηγούμενο
εγκεφαλικό#

ROCKET AF1 3,5 55%

XANTUS2 2,0 19%

#Περιλαμβάνει προηγούμενο εγκεφαλικό, SE ή TIA, *Συμβάντα ανά 100 ανθρωποέτη ασθενών
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




