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AF
ESC Guidelines

Kirchhof et al; EHJ 2016



Stroke or SE

Major Bleeding

Ruff et al. Lancet 2013



Other endpoints

Ruff et al. Lancet 2013



Differences Between Clinical Trials and 
Real-Life Settings

Real life
• Unselected patient population
• Dose recommendations only
• Over- and under-reporting 

of events

Clinical trial
• Strict inclusion and exclusion 

criteria
• Strict study protocol
• Objectively adjudicated event 

rates



Limitations of well conducted phase 3 RCTs 

• Unintended adverse events (UAEs) are unlikely to be revealed 
during phase III trials because the usual sample sizes of such 
studies and even the entire new drug application may range 
from hundreds to only a few thousand patients.  

• Phase III trials also are not useful for detecting UAEs that 
occur only after long-term therapy because of insufficient 
length of follow-up time  





RCT

Prospective,
non-interventional

study

Prospective Registry

Retrospective databases

Independent Central 

Adjudication Committee

(CAC)

Highest quality



XANTUS: Study Objective and Design

◆ To collect real-life data on adverse events in patients with non-valvular 

AF treated with rivaroxaban to determine the safety profile of 

rivaroxaban across the broad range of patient risk profiles encountered 

in routine clinical practice

• Primary outcomes: major bleeding (ISTH definition), all-cause mortality,

any other adverse events

Final visit: 

1 year#

Data collection at initial 

visit, hospital discharge 

(if applicable) and quarterly*Population: 
Adult patients with
non-valvular AF receiving 
rivaroxaban for stroke/
non-CNS systemic embolism 
prevention, who had provided 
written informed consent

Rivaroxaban; 
treatment 

duration and 
dose at 

physician’s 
discretion

*Exact referral dates for follow-up visits not defined (every 3 months recommended); #for rivaroxaban discontinuation ≤1 year, observation period 

ends 30 days after last dose. Observational design means no interference with clinical practice was allowed

Prospective, single-arm, observational, non-interventional phase IV study

Statistical analyses were descriptive and exploratory in nature 

1 year

Camm AJ et al. Eur Heart J 2016;37:1145-53



Cumulative Rates (Kaplan–Meier) for

Treatment-Emergent Primary Outcomes

Camm AJ et al. Eur Heart J 2016;37:1145-53

◆ In total, 6522 (96.1%) patients did not experience any of the outcomes of 

treatment-emergent all-cause death, major bleeding or stroke/SE
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Steffel et al. EHJ 2018

Contraindications in AF patients (VHD)



ROCKET AF1

(n=14,264)
ARISTOTLE2

(n=18,201)
ENGAGE AF3

(n=21,105)
RE-LY4,5

(n=18,113)

Mean CHADS2-Score 3.5 2.1 2.8 2.1

C CHF* 64% 35% 57% 32%

H Hypertension 91% 87% 94% 79%

A Age ≥75 years 44% 31% 40% 40%

D Diabetes mellitus 40% 25% 36% 23%

S2 Prior stroke or TIA# 55% 19% 28% 20%

* LVEF <40%; #Data include patients with systemic embolism 

1 Van Diepen S et al. Circ Heart Fail. 2013;6(4):740–47.;  
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; 5. Eikelboom JW et al. Circulation 2011;123(21):2363-2372

Not intended for direct comparison of studies results

Phase III Trials - Patient Characteristics



Absorption and metabolism of different DOACs

Steffel et al. EHJ 2018



Approved Dose



Renal function estimation and categories of 
renal dysfunction

Steffel et al. EHJ 2018



DOAC dose according to renal function in AF 
patients

Steffel et al. EHJ 2018



Child-Turcotte-Pugh score and DOACs use in 
hepatic insufficiency

Steffel et al. EHJ 2018



Steffel et al. EHJ 2018



Steffel et al. EHJ 2018

Checklist during follow-up contacts of AF patients on anticoagulation



Adherence

• Choice of anticoagulant 

• Clinical monitoring

• Laboratory monitoring

• Periprocedural management

• Emergency setting 



Steffel et al. EHJ 2018

Plasma levels and coagulation assays in patients treated with NOACs
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Old/very Old?



Incidence of thromboembolic events (stroke/TIA/systemic embolism) 
and major bleeding at 1 year in patients aged <85 and ≥85 years. 

Rates of  events according to 3 age strata (<75, 75–84, and ≥85 years) are also depicted.

A Sub-Analysis From the PREFER in AF 
(PREvention oF Thromboembolic Events–European Registry in Atrial Fibrillation)

G.Patti et al. J Am Heart Assoc. 2017;6:e005657. DOI:10.1161/JAHA.117.005657
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Incidence of thromboembolic events (stroke/TIA/systemic embolism) and major 
bleeding at 1 year in patients aged <85 and ≥85 years receiving OAC or no
OAC (antiplatelet therapy only or no antithrombotic drug). 

A Sub-Analysis From the PREFER in AF 
(PREvention oF Thromboembolic Events–European Registry in Atrial Fibrillation)

G.Patti et al. J Am Heart Assoc. 2017;6:e005657. DOI:10.1161/JAHA.117.005657

Thromboembolic events (n.per 100 patients/year) Major bleeding events (n.per 100 patients/year)



Probability of Prescription



Clinical Features Associated with OACs Nonuse on 
Discharge After Ischemic Stroke

McGrath et al; JAGS 2016



Patients > 75 years
Stroke or SE

Sardar et al; JAGS 2014



Patients > 75 years
Major or Clinically Relevant Bleeding

Sardar et al; JAGS 2014
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Renal Impairment Increases the Risk of Stroke and Bleeding in Patients 
with AF

• Every third patient with AF
has CKD1

• Patients with AF and renal
impairment are at higher
risk for bleeding and stroke2

• Patients with AF and renal
impairment were more
often undertreated with

warfarin
than those with normal
renal function3
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Danish registry2 (N=132,372)
(~28% of patients received warfarin)

Without renal disease

Non-end-stage CKD

1. Hart RG et al, Can J Cardiol 2013;23:S71–S78; 2. Olesen JB et al, N Engl J Med 2012;367:625–635; 
3. Capodanno D et al, Circulation 2012;125:2649–2661 



Patients with Chronic Renal Failure
Stroke or SE

Kimaki et al; Cochrane 2017



Patients with Chronic Renal Failure
Major Bleeding

Kimaki et al; Cochrane 2017



Pharmacological Characteristics of the NOACs

Xabans DTI

Rivaroxaban Apixaban Edoxaban Dabigatran

Target Factor Xa Thrombin

Prodrug No No No Yes

Oral bioavailability 80–100%* 50% 62% 6.5%

Renal clearance of 
absorbed active drug

~33% ~27% ~55–60% >80%

Tmax (h) 2–4 3–4 1–2 2–6#

Half-life (h) 5–13 12 10–14 12–14

Fixed dosing 
(AF indication)

od bid od bid

*15–20 mg to be taken with food; #Postoperative period; 

1. Dabigatran SmPC; 2. Apixaban SmPC; 3. Rivaroxaban SmPC; 4. Edoxaban SmPC



DOACs and Warfarin Real World Data in AF Patients:

Different impact on adverse renal outcomes

4185

2485

1216

1883

Rivaroxaban

Dabigatran

Apixaban

Warfarin

9,769 patients with nonvalvular AF 

New users of oral anticoagulants between 

10/1/2010-4/30/2016

Propensity scores and inverse probability 

treatment weights (IPTW)

Patients in the four treatment groups 

(apixaban, dabigatran, rivaroxaban and 

warfarin) were balanced on over 60 baseline 

characteristics

Cox proportional hazards regression to 

compare treatments



DOACs and Warfarin Real World Data in AF Patients:

Different impact on adverse renal outcomes

≥30% Decline in eGFR



DOACs and Warfarin Real World Data in AF Patients:

Different impact on adverse renal outcomes

Acute Kidney Injury



DOACs and Warfarin Real World Data in AF Patients:

Different impact on adverse renal outcomes

Kidney Failure



Take home messages

◆Ruolo centrale del Clinico.

◆ DOACs almeno ugualmente efficaci e sicuri rispetto a 
AVK nelle diverse situazioni cliniche.

◆ “Monitoraggio” periodico della terapia anticoagulante 
è utile nella maggior parte dei nostri pazienti.


