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Baseline characteristics in AF trials

RE-LY (Dabigatran)
ROCKET-AF

(Rivaroxaban)
ARISTOTLE
(Apixaban)

ENGAGE AF
(Edoxaban)

Randomized, n 18,113 14,264 18,201 21,105

Age, years 72 ± 9 73 [65-78] 70 [63-76] 72 [64-78]

Female, % 37 40 36 39

CHADS2 score 2.1 3.5 2.1 2.8

Paroxysmal AF, % 32 18 15 25

Prior stroke/TIA, % 20 55 19 28

VKA naïve, % 50 38 43 41

Aspirin use, % 40 36 31 29

Median follow-up, 
years

2.0 1.9 1.8 2.8

Median TTR, % 66 58 66 68
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1. Connolly SJ et al. N Engl J Med 2009;361:1139-1151; 2. Patel MR et al. N Engl J Med 2011;365:883-891; 

3. Granger CB et al. N Engl J Med 2011;365:981-992; 4. Giugliano RP et al. N Engl J Med 2013;369:2093-2104.
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NOAC AF studies 

RE-LY1 ROCKET-AF2 ARISTOTLE3 ENGAGE AF4

Drug Dabigatran Rivaroxaban Apixaban Edoxaban

N 18,113 14,264 18,201 21,105

Dose (mg) 150, 110 20 5 60, 30

Frequency BID QD BID QD

Initial dose reduction No 20→15 mg 5→2.5 mg
60→30 mg
30→15 mg

Dose reduction at baseline, % 0 21 5 25

Dose modification after 
randomization

No No No Yes (7%)

Target INR (warfarin) 2.0–3.0 2.0–3.0 2.0–3.0 2.0–3.0

Design PROBE 2x blind 2x blind 2x blind

Follow up (years) 2.0 1.9 1.8 2.8

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

1. Connolly et al. N Engl J Med 2009;361:1139–1151; 2. Patel et al. N Engl J Med 2011;365:883–891

3. Granger et al. N Engl J Med 2011;365:981–992; 4. Giugliano et al. N Engl J Med 2013; e-pub ahead of print



Dose reduction for patient characteristics in 

NOAC studies

RE-LY1 ARISTOTLE3 ENGAGE-AF4

• 60→30 mg QD for:

– Creatinine

clearance

30–50 mL/min

– body weight

≤60 kg

– Use of quinidine, 

verapamil or 

dronedarone

• 5→2.5 mg BID for ANY 

TWO of:

– Age

≥80 years

– body weight

≤60 kg

– Serum creatinine

≥1.5 mg/dL

• None

BID=twice daily; QD=once daily

1. Connolly et al. New Engl j Med 2009;361:1139–1151.     2. Patel et al. N Engl J Med 2011;365:883–891.    

3. Granger et al. N Engl J Med 2011;365:981–992.    4. Giugliano et al. N Engl J Med 2013; e-pub ahead of print

ROCKET-AF2

• 20→15 mg QD for:

– Creatinine clearance

<30–49 mL/min
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Selected indications and contraindication for 

DOACs in AF pts

2018 EHRA Pratical Guide on NOACs in AF



Findings of studies with AF pts and 

bioprosthetic valves

Russo V. et al. Semin Thromb Hemost. 2018; 44: 312- 314





ATLANTIS: Study design
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Yao X. Et al. JACC 2017;70: 2621 - 32

OBJECTIVES This study aimed to compare 4 oral anticoagulant agents (apixaban, 

dabigatran, rivaroxaban, and warfarin) for their effects on 4 renal outcomes: ≥30% 

decline in estimated glomerular filtration rate (eGFR), doubling of the serum creatinine 

level, acute kidney injury (AKI), and kidney failure.

METHODS Using a large U.S. administrative database linked to laboratory results, the 

authors identified 9,769 patients with nonvalvular AF who started taking an oral 

anticoagulant agent between October 1, 2010 and April 30, 2016.



Renal Outcomes Associated With the Various 

Oral Anticoagulant Agents

Yao X. Et al. JACC 2017;70: 2621 - 32



Use of DOACs according to renal function

2018 EHRA Pratical Guide on NOACs in AF





A retrospective matched cohort study,

Follow-up 5.8 years

AMONG WARFARIN USERS:

Significant bleeding (incident rate ratio, IRR 3.57 with 95% CI

1.51–8.45; p < 0.01) 

Myocardial infarction (IRR 4.20 with 95% CI 1.78–9.91; p < 0.01)



Dias C. et al. Am J Nephrol. 2016;43:229-36

PK, PD and Safety of Single-Dose Rivaroxaban in Chronic 
Hemodialysis

Group B: healthy 

matched control with 

CLCR≥ 80 ml/min

Group A: subjects with ESRD

7-14 day 

washout

N=16
Population:

Subjects with 

ESRD and 

healthy

matched control

Rivaroxaban, 15 mg
(single dose, 2 ± 0.5 h
before start of dialysis)

Rivaroxaban, 15 mg
(single dose)

Rivaroxaban, 15 mg
(single dose, 3 h

after the completition
of dialysis)

Objective: (1) to characterize the single-dose PK and PD of rivaroxaban administered as a 15-mg dose,

both once before and once after dialysis, in subjects with ESRD, and (2) to compare this PK and PD profile

in subjects with ESRD to that in healthy control subjects with CL CR ≥ 80 ml/min

Period 1 Period 2

Results:

• rivaroxaban plasma AUC increased by 56% administered post-dialysis. This reflects an approximate

35% decrease in overall clearance due to ESRD;

• rivaroxaban administration prior to a 4-hour hemodialysis session resulted in only a 5% lowering of

plasma AUC as compared to the AUC with post-dialysis dosing, indicating that dialysis has a minimal

impact on the PK of rivaroxaban;

• No bleeding events occurred during the study



7 pts



7 pts

Apixaban

2,5mg TD

Apixaban

5mg TD



2016 ESC Guidelines for AF
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Atrial fibrillation and malignacy

2018 EHRA Pratical Guide on NOACs in AF



VTE Risk varies over the natural history of 

cancer



CLOT: disegno dello studio

R

Pazienti adulti

con cancro attivo

diagnosticato di 

recente, 

sintomatico e 

TVP prossimale, 

EP o entrambe

5–7 days

1 month 6 months

Dalteparina 200 

IU/kg

Dalteparina 200 

IU/kg

Dalteparina 150 

IU/kg

Antagonista Vitamin K  

(INR 2.0–3.0)

Outcome Primario: Primo episodio di recidiva di TVP, EP o entrambi sintomatici durante il periodo di trattamento di 6 mesi

Criteri di inclusione

• Pazienti adulti con cancro attivo e recentemente diagnosticato e TVP, EP o entrambi erano eleggibili. 

• Il cancro attivo era definito come:

• tumori, ad esclusione dei tumori baso cellulari e squamo cellulari della pelle, diagnosticati entro 6 mesi

dall’arruolamento, 

• Tumori in trattamento nei 6 mesi precedenti l’arruolamento

• Recidiva di cancro o cancro metastatico

DVT, deep vein thrombosis; INR, international normalised ratio; PE, pulmonary embolism

676 

PTS

Lee AYY. Et al. NEJM 2003; 349: 146 - 53



Outcome events

Lee AYY. Et al. NEJM 2003; 349: 146 - 53

VTE



Shah S. et al. Blood advances 2018; 2: 200 - 209

Effectiveness and associated risk of DOACs vs warfarin, as well as comparisons of 

DOACs, in a large population of cancer patients with nonvalvular atrial fibrillation (AF). 

MarketScan databases. 

16 096 AF patients (mean age, 74 years) initiating oral anticoagulant and being actively 

treated for cancer between 2010 and 2014. 

Anticoagulant users were matched by age, sex, enrollment date, and drug initiation date.

Study end points were identified with diagnostic codes and included ischemic stroke, 

severe bleeding, other bleeding, and venous thromboembolism (VTE). 



Characteristics of population

Shah S. et al. Blood advances 2018; 2: 200 - 209



Outcomes among AF pts with cancer:
Rivaroxaban vs Warfarin

Shah S. et al. Blood advances 2018; 2: 200 - 209



Outcomes among AF pts with cancer:
Dabigatran vs Warfarin

Shah S. et al. Blood advances 2018; 2: 200 - 209



Outcomes among AF pts with cancer:
Apixaban vs Warfarin

Shah S. et al. Blood advances 2018; 2: 200 - 209



Outcomes among AF pts with cancer:

Shah S. et al. Blood advances 2018; 2: 200 - 209

• In AF and cancer patients, rate of bleeding is lower with 

apixaban, similar in dabigatran and rivaroxaban users, 

compared to warfarin users.

• Ischemic stroke rates did not differ among anticoagulant

users.

• Incident VTE risk was lower in all DOAC compared with 

warfarin users.



Raskob G.E et al. NEJM 2018; 378: 615 - 624  



Hokusai VTE Cancer: Design of study

TEV Confermato da obiettività

* Aggiustamento a 30 mg per pz con peso < 60 kg, ClCr

compresa fra 30 e 50 mL/min, e uso concomitante di 

potenti inibitori della p-Gp

1050 pz

randomizzati e stratificati 

per rischio di 

sanguinamento e 

necessità di riduzione del 

dosaggio*

Raskob G.E et al. NEJM 2018; 378: 615 - 624  



Clinical Characteristics of pts at baseline

Raskob G.E et al. NEJM 2018; 378: 615 - 624  



Outcomes during the overall trial period

Raskob G.E et al. NEJM 2018; 378: 615 - 624  
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Weight-based analysis for efficacy and 

Obese patients in major phase III Trials

Martin K. Et al. Journal of Thrombosis and Heamost. 2016; 14: 1308 - 1313



Guidance statements
for 

VTE treatment; VTE prevention and AF pts

Martin K. Et al. Journal of Thrombosis and Heamost. 2016; 14: 1308 - 1313

BMI ≤ 40 kg/m2

and

Weight ≤ 120 kg

BMI ≥ 40 kg/m2

and

Weight ≥ 120 kg

Appropriate standard 

dosing of the DOACs

DOACs should not be 

used



DOACs in obese patients

2018 EHRA Pratical Guide on NOACs in AF



Balla S.R. et al. Am J Cardiol 2017; 119: 1989 - 1996

Incidence of stroke and systemic embolic events as well as bleeding events in normal 
weight (n[ 3,289), overweight (n [ 5,535), and obese (n [ 5,206) patients.

Post hoc analysis of the ROCKET-AF trial. 



Primary endpoint and anticoagulant therapy

Balla S.R. et al. Am J Cardiol 2017; 119: 1989 - 1996



Primary endpoint and anticoagulant therapy

Rivaroxaban Warfarin

Balla S.R. et al. Am J Cardiol 2017; 119: 1989 - 1996



Sandhu RK et al. EHJ 2016; 37: 2869 - 2878



Outcomes according to categories of BMI

Sandhu RK et al. EHJ 2016; 37: 2869 - 2878



Sandhu RK et al. EHJ 2016; 37: 2869 - 2878

Outcomes according to categories of BMI stratified

by study treatment
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Measures to take in case of bleeding

2018 EHRA Pratical Guide on NOACs in AF
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2018 EHRA Pratical Guide on NOACs in AF



Application and effect of reversal DOACs

2018 EHRA Pratical Guide on NOACs in AF

Idarucizumab completely reversed the 

anticoagulant activity of dabigatran within 

minutes in almost all patients

It is currently less clear at what point in 

time and with which anticoagulant effect 

Fxa inhibitors or heparin can be re-

administered following andexanet alpha 

administration.
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Structured follow-up

2018 EHRA Pratical Guide on NOACs in AF

It is mandatory to esure safe and 

effective drug intake



Checklist during follow-up contacts

2018 EHRA Pratical Guide on NOACs in AF



Adherence data for oral anticoagulans in England

Burn J. Et al.  Open Heart (BMJ). 2018;5:e000712

- Sep 2016

- 2143 general practitioners



Take home message

➢ I DOACs nei pazienti con FA e protesi valvolari biologiche si

possono usare. Recenti evidenze e trials ongoing per TAVI

➢ La terapia anticoagulante con Warfarin deteriora la

funzionalità renale. I DOACs (soprattutto Dabigatran e

Rivaroxaban) hanno effetto più protettivo per il rene

➢ Nel paziente neoplastico i DOACs si sono dimostrati efficaci

nel ridurre la VTE (in particolare Edoxaban per RCT) e sicuri

(apixaban) rispetto a warfarin



Take home message

➢ Il soggetto obeso è gravato da minor tasso di stroke/SE.

Recenti evidenze indicano che i DOACs (in particolare

dabigatran, apixaban e rivaroxaban) non sono inferiori a Warfarin

➢ Nei sanguinamenti Life-threatening l’utilizzo di un «antidoto»

può essere importante. Ad oggi solo l’idarucizumab (per

dabigatran) è disponibile

➢ E’ fondamentale mantenere un’aderenza terapeutica elevata al

fine di beneficiare degli effetti positivi dei DOACs
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