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WARFARIN AND STROKE RISK IN AF PATIENTS

Hart RG et al. Ann Int Med 2007



RATES OF THROMBOEMBOLISM AND REDUCTION IN RISK DUE TO ANTICOAGULATION

Kearon et al. NEJM 1997



Unpredictable response

Routine coagulation 
monitoring

Slow onset/offset 
of action

Risk of Bleeding
Complications

Warfarin 
therapy has 

several 
limitations that 
make it difficult 

to use in 
practice

Numerous drug-drug 
interactions

Numerous food-drug 
interactions

Frequent dose 
adjustments

Narrow therapeutic 
window 

(INR range 2-3)

• Warfarin was #1 in 2003 and 2004 in the number of mentions of “deaths for drugs 
causing adverse effects in therapeutic use”

• Warfarin caused 6% of the 702,000 ADEs treated in the ED/year; 17% required 
hospitalization

J Thromb Thrombolysis 2008



Stroke or SE

Major Bleeding

Ruff et al. Lancet 2013



Other endpoints

Ruff et al. Lancet 2013



Van Es et al. Blood 2014

HR 0.90 (95%CI 0.77,1.06)

DOACs vs VKAs on VTE treatment

HR 0.61 (0.45,0.83)

VTE recurrence Major Bleeding



Van Es et al. Blood 2014

Other End Points
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Rivaroxaban Warfarin

Event 
Rate

Event 
Rate

HR
(95% CI)

P-value

On 
Treatment

N= 14,143

1.70 2.15
0.79 

(0.65,0.95)
0.015

ITT

N= 14,171
2.12 2.42

0.88 
(0.74,1.03)

0.117

Rivaroxaban
better

Warfarin
better

Event Rates are per 100 patient-years
Based on Safety on Treatment or Intention-to-Treat

0.5 1.0 2.0

Stroke and non-CNS Embolism

Patel M et al. NEJM 2011
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Rivaroxaban Warfarin

Event Rate Event Rate 
HR 

(95% CI)
p-value

Major and non-major 
Clinically Relevant

14.91 14.52
1.03 

(0.96, 1.11)
0.442

Major 3.60 3.45 1.04 
(0.90, 1.20)

0.576

Non-major Clinically 
Relevant

11.80 11.37
1.04 

(0.96, 1.13)
0.345

Event Rates are per 100 patient-years
Based on Safety on Treatment Population

Primary Safety Outcomes

Patel M et al. NEJM 2011



EINSTEIN DVT and EINSTEIN PE pooled analysis: 
VTE recurrence

Number of patients at risk

Rivaroxaban 4150 4018 3969 3924 3604 3579 3283 1237 1163 1148 1102 1034 938

Enoxaparin/VKA 4131 3932 3876 3826 3523 3504 3236 1215 1149 1109 1071 1019 939

ITT population
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HR=0.89; p non-inferiority <0.0001

Mean time in therapeutic range = 61.7%

1. The EINSTEIN Investigators. N Engl J Med 2010;363:2499–510; 
2. The EINSTEIN–PE Investigators. N Engl J Med 2012;366:1287–97



EINSTEIN DVT and EINSTEIN PE pooled analysis: major 
bleeding

Number of patients at risk

Rivaroxaban 4130 3921 3862 3611 3479 3433 2074 1135 1095 1025 969 947 499

Enoxaparin/VKA 4116 3868 3784 3525 3394 3348 1835 1109 1065 990 950 916 409

Safety population
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n/N (%)

Enoxaparin/VKA

n/N (%)

HR (95% CI)

p-value

40/4130 

(1.0)

72/4116

(1.7)

0.54 (0.37–0.79) 

p=0.002

1. The EINSTEIN Investigators. N Engl J Med 2010;363:2499–510; 

2. The EINSTEIN–PE Investigators. N Engl J Med 2012;366:1287–97



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

APPROVAL NUMBER: L.IT.MA.05.2017.2517



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  





Beyer-Westerdorf J et al. Blood 2014



Tamayo D et al. Clin Cardiol  2015



Rivaroxaban vs Dabigatran

Maura et al; Circulation 2015

Un farmaco è superiore all’altro? Dati dei 

registri
Rivaroxaban vs Dabigatran



French National Database
Hospitalization for MB (after PSM)

Maura et al; Circulation 2015



BMJ 2016
APPROVAL NUMBER: L.IT.MA.05.2017.2517
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Pubblicazioni “Real World”



Tempo Medio per leggere un articolo 
scientifico

Minuti





Real-World Evidence

• Real-world evidence is a broad term for many 
different study designs, including, in order of 
strength of evidence:

– Retrospective clinical studies (including case/case 
series studies)

– Claims database analyses

– Prospective registries

– Phase IV non-interventional studies

Low

High

Strength of 
evidence





Austin et al; Circ Card out 2008



UNMEASURED VARIABLES???



RCT

Prospective,
non-interventional

study

Prospective Registry

Retrospective databases

US PMSS 5

RELIEF6

REVISIT US7

Dresden NOAC 

Registry4

Xantus2

Xalia3

Rocket AF1

Independent Central 

Adjudication Committee

(CAC)

Highest quality

1) Patel MR et al, N Engl J Med 2011;365:883–891 2) Camm AJ et al. Eur Heart J 2016;37:1145-53 3) Ageno W et al, Lancet Haematol 2016;3(1):e12–e21

4) Hecker J et al, Thromb Haemost 2016;115:939-49 5) Tamayo S et al, Clin Cardiol 2015;38:63–68  6)  Coleman CI et al. Int J Cardiol 2016;203:882-4  7)Coleman CI et al, Curr Med Res 

Opin  2016;Sep 20:1-7

Rivaroxaban Provides a Consistent and Unique 

Dataset Covering the Full Patient-Risk Spectrum



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



XANTUS: Patient Disposition

Screened

(N=10,934)

1 patient 

 Did not take any rivaroxaban (n=1)

Enrolled

(N=6785)

Safety population 

(N=6784)

Another dose

(n=35)#

Rivaroxaban 20 mg

(n=5336)

Rivaroxaban 15 mg 

(n=1410)

4149 patients excluded*

 Patient decision (n=1222)

 Administrative reason (n=456)

 Availability of drug (n=18)

 Medical guidelines (n=399)

 Price of drug (n=473)

 Medical reasons (n=442)

 Internal hospital guidelines (n=30)

 Type of health insurance (n=183)

 Other (n=1454)

*Reasons for not continuing in the study included, but were not limited to, patient decision, administrative or medical reasons. Some patients could have 

more than one reason for exclusion; #other dose includes any initial daily rivaroxaban dose besides 15/20 mg od (excluding missing information, n=3)

Primary analysis population: 

defined as all patients who 

had taken at least one dose 

of rivaroxaban

Major events, specifically 

major bleeding, stroke, SE, 

TIA and MI, adjudicated 

centrally by an Adjudication 

Committee blinded to 

individual patient data

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



Baseline Demographics and Clinical Characteristics
Rivaroxaba

n (N=6784)

Age (years)

Mean±SD 71.5±10.0

Age <65, n (%) 1478 (21.8)

Age ≥65–≤75, n (%) 2782 (41.0)

Age >75, n (%) 2524 (37.2)

Gender (male), n (%) 4016 (59.2)

Weight (kg), mean±SD 83.0±17.3

BMI (kg/m2), mean±SD 28.3±5.0

CHADS2 score, mean±SD 2.0±1.3

CHA2DS2-VASc score, 

mean±SD
3.4±1.7

AF, n (%)

First diagnosed 1253 (18.5)

Paroxysmal 2757 (40.6)

Persistent 923 (13.6)

Permanent 1835 (27.0)

Missing 16 (0.2)

Rivaroxaba

n (N=6784)

VKA experienced 3089 (45.5)

VKA naïve 3695 (54.5)

Creatinine clearance, n (%)

<15 ml/min 20 (0.3)

≥15–<30 ml/min 75 (1.1)

≥30–<50 ml/min 545 (8.0)

≥50–≤80 ml/min 2354 (34.7)

>80 ml/min 1458 (21.5)

Missing 2332 (34.4)

Co-morbidities, n (%)

Hypertension 5065 (74.7)

Diabetes mellitus 1333 (19.6)

Prior stroke/non-CNS SE/TIA 1291 (19.0)

Congestive HF 1265 (18.6)

Prior MI 688 (10.1)

Hospitalization at baseline, 

n (%)
1226 (18.1)

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



Event-Free Rate (Kaplan–Meier) for

Treatment-Emergent Primary Outcomes

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

of treatment-emergent all-cause death, major bleeding or stroke/SE

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



AF Patients in ROCKET AF Had a Higher Risk of 

Stroke than Patients in Other Phase III Trials

CHADS2 score and age patient distribution

≤1 2 3–6CHADS2 score

1. Patel MR et al. N Engl J Med. 2011;365(10):883-891; 2. Connolly SJ et al. N Engl J Med. 2009;361(12):1139-1151; 

3. Granger CB et al. N Engl J Med. 2011;365(11):981-992; 4. Giugliano RP et al. N Engl J Med. 2013;369(22):2093-2104

73 years 71 years 70 years 72 years



Safety Profile of Rivaroxaban Confirmed Through 

Real-World Evidence Regardless of Data Source6

Mean CHADS2

score

Major bleeding 

event 

rate/year§

Randomized

clinical trial

ROCKET AF1*

n=7111

3.6%
3.1% 2.9%

2.1%

Results are not intended for direct comparison 

Prospective

registry

Dresden NOAC2#

n=1200

3.5

2.2**
3,0***

2.4
2.0

Retrospective 

database

US DoD PMSS3‡

n=27,467

Observational 

study

XANTUS4*

n=6784

2.0% 1.2% 0.9%
Major GI bleeding 

event rate/year† 1.5%

*Major bleeding definition according to ISTH; #modified ISTH definition (additionally included surgical revision from bleeding);
‡major bleeding defined by the Cunningham algorithm5; 

§Warfarin MB 3,4% †Warfarin MB-GI 1,24 

1. Patel MR et al, N Engl J Med 2011;365:883–891; 2. Hecker J et al, Thromb Haemost 2016 Jan 21;115(5) ];

3. Tamayo S et al, Clin Cardiol 2015;38:63–68; 4 ; Camm AJ et al, Eur Heart J 2016;37(4):1145-53

5. Cunningham A et al, Pharmacoepidemiol Drug Saf 2011;20:560–566

6. Modified from Beyer-Westendorf J et al Thromb Hemost 2016:116:S13-S23

** Referred to  patient population with no major bleeding cohort ( representative of > 98% of the patient population) 

*** Referred to pts with major bleeding ( Beyer-Westendorf et Al. Thromb and Haemost Suppl 2/2016)



XALIA: Study Design

Prospective, non-interventional cohort field study

Objective: To collect real-life data on adverse events (AEs), bleeding, thromboembolic events and 

mortality in patients diagnosed with acute DVT treated with rivaroxaban or SOC

Investigators to collect data 

at initial visit, at 1 month 

and then quarterly†

Final 

assessment

Rivaroxaban for ≥3 months (n=2460)

Standard anticoagulation: e.g. initial treatment 

with LMWH or fondaparinux, followed by VKA 

for  ≥3 months (n=1972)

Patients (n=4744)* 

with diagnosis of 

acute DVT and with 

an indication for 

anticoagulant 

therapy for 

≥3 months

Type, dose 
and duration 
of drug used 
at discretion 
of attending 
physician

(1 month 

after end of 

treatment)

Primary outcomes
Major bleeding 

events, symptomatic 
recurrent venous 
thromboembolic 
events, all-cause 

mortality

*Includes 312 early switchers, defined as patients who received parenteral anticoagulation and/or VKA for >2–14 

days before being switched to rivaroxaban; †protocol does not define exact referral dates for follow-up visits; 

Study start date: June 2012

Estimated study completion 

date:

June 2015

Ageno W et al, Lancet Haematol 2016;3(1):e12–e21



XALIA: Baseline Demographics and Clinical 
Characteristics (1)

Rivaroxaban

(n=2619)

Standard 

anticoagulation 

(n=2149)

Age, years, mean (SD) 57.3 (16.7) 63.0 (16.9)

<60 years, n (%) 1366 (52.2) 824 (38.8)

60 years, n (%) 1253 (47.8) 1325 (61.7)

Male sex, n (%) 1428 (54.5) 1116 (51.9)

Weight, kg, mean (SD) 82.4 (18.0) 80.6 (18.0)

Index diagnosis, n (%)

DVT without PE 2399 (91.6) 1894 (88.1)

DVT with PE 220 (8.4) 255 (11.9)

Active Cancer, n (%) 146 (5.6) 411 (19.1)

Ageno W et al, Lancet Haematol 2016;3(1):e12–e21



Treatment-Emergent Clinical Outcomes 
(Propensity-Score Adjusted Comparison)

Rivaroxaban
(n=2505)

n (%)

Standard 
anticoagulation

(n=2010)
n (%)

Hazard ratio
(95% CI)

p-value

Major bleeding 19 (0.8) 43 (2.1)
0.77

(0.40–1.50)
0.44

Recurrent VTE 36 (1.4) 47 (2.3)
0.91

(0.54–1.54)
0.72

All-cause mortality 11 (0.4) 69 (3.4)
0.51

(0.24–1.07)
0.07

Ageno W et al, Lancet Haematol 2016;3(1):e12–e21



Summary of Product Characteristics

Rivaroxaban. Summary of product characteristics

In confirmation of the weight of phase IV results, the summary of product

characteristics has been recently updated:



Take home messages

 Gli studi di Fase III (RCT) sono importanti per stabilire l’efficacia e la 

sicurezza di un nuovo trattamento rispetto al gold standard (ma 

rappresenta la popolazione generale?)

 Gli studi “Real-life” e I registri  ci danno informazioni sull’efficacia e la 

sicurezza di un trattamento in condizioni più aderenti alla realtà clinica 

di tutti i giorni.

 Attenzione alla qualità degli studi considerati e ai confronti tra diversi 

trattamenti negli studi osservazionali (differenti caratteristiche di base 

misurate e non misurate).

 Negli studi di più alta qualità rivaroxaban conferma l’efficacia e la 

sicurezza dei trials di fase III


