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Stroke or SE

Major Bleeding

Ruff et al. Lancet 2013



Other endpoints

Ruff et al. Lancet 2013



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



Apenteng et al. BMJ Open 2018



Source: IMS 

ITALY_ OA Unfactored Market: VKA vs NOA
Pack EQ (RETAIL, HOSPITAL & DPC – MONTHLY Data)

Novembre 2017



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  



Beyer-Westerdorf et al. Blood 2014



Graham DJ et al. Circulation 2015 



Graham DJ et al. Circulation 2015 



Lip GYH et al Int J Clin Pract 2016





Lip GYH et al Int J Clin Pract 2016



Lip GYH et al Int J Clin Pract 2016



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



BMJ 2016



BMJ 2016



Ischemic and Haemorrhagic Stroke
Danish Database

Staerk et al; EHJ  2016



Ischemic and Haemorrhagic Stroke
Danish Database

Staerk et al; EHJ  2016



Ischemic and Haemorrhagic Stroke
Danish Database

Staerk et al; EHJ  2016



Ischemic and Haemorrhagic Stroke
Danish Database

Staerk et al; EHJ  2016



Proietti et al; Stroke 2018



Proietti et al; Stroke 2018



Ragione/i per questi differenti risultati?

a. Differenze nell’analisi

b. Differenze nelle popolazioni

c. Caso

d. Altro
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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

Independent Central 
Adjudication Committee

(CAC)

Highest quality



XANTUS Registry

u 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



Event-Free Rate (Kaplan–Meier) for
Treatment-Emergent Primary Outcomes

u 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 et al. Eur Heart J 2016



ETNA-AF Registry

ETNA-AF 
EU w/o Italy

[9.962]

ITALY
[3.512]

Gender:
- male
- female

57.9%
42.1%

53.6%
46.4%

Age [yrs] Mean (SD) 73.1 (9.50) 75.0 (9.43)

Weight [kg] Mean (SD) 82.8 (17.75) 76.2 (15.31)

BMI [kg/m2] Mean (SD) 28.5 (5.27) 27.1 (4.71)

ENGAGE AF
Age (mean) [IQR] 72 (64-78)



Ruiz Ortiz et al. Europace 2018



Ruiz Ortiz et al. Europace 2018



Take home messages
ü Beneficio Clinico netto dei DOACs vs AVK nei trials 

randomizzati e controllati

ü Safety confermata anche nel mondo reale

ü Attenzione alla qualità degli studi! (utilità dei confronti?)

ü Attenzione alle dosi!


