
Fattori predittivi di emorragia 
intracranica in corso di terapia con 

anticoagulanti orali diretti per la 
prevenzione di ictus ischemico



Background

• Clinical trials on stroke prevention in patients with atrial fibrillation (AF) have 
consistently shown benefits from either warfarin or non–vitamin K 
antagonist oral anticoagulants (NOACs). 

• However, these patients are known to experience anticoagulation-related 
intracerebral hemorrhage (ICH). 
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Aim of the study

The aims of this prospective, multicenter, multinational, unmatched, case-
control study were:
• to investigate for risk factors that could predict ICH occurring in patients with 

atrial fibrillation during NOAC treatment
• to evaluate the role of CHA2DS2-VASc and HAS-BLED scores in the same 

setting. 
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Methods

• Cases were consecutive patients with atrial fibrillation who had ICH during
NOAC treatment (N= 419).

• Controls were consecutive patients with atrial fibrillation who did not have
ICH during NOAC treatment (N=1526).

• As within the CHA2DS2-VASc and HAS-BLED scores there are some risk
factors in common, several multivariable logistic regression models were
performed to identify independent prespecified predictors for ICH events. 
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Characteristics 
of the Cases 
and Controls 
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Characteristics 
of the Cases 
and Controls 
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Results

Independent predictors of ICH Variables inversely associated with the 
risk of ICH

• Increasing age
• Concomitant use of antiplatelet agents
• Active malignancy
• High risk of fall
• Hyperlipidemia
• Low clearance of creatinine
• Peripheral artery disease
• White matter changes

• Low doses of NOACs (given according to label or 
not) 

• Congestive heart failure
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Characteristics of the patients with deep or 
lobar ICH 
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Multivariable analysis (model including HAS-
BLED score): predictive factors for ICH
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Multivariable analysis (model including
CHA2DS2VASc score): predictive factors for ICH
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Multivariable analysis (model including risk factors, 
white matter changes and excluding HAS-BLED and 
CHA2DS2VASc scores): predictive factors for ICH
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Limitations

• Observational and neither individual NOACs nor their doses were
randomized

• Other pharmacological treatments besides NOACs except
antiplatelets were not investigated. In fact, this limitation might be 
considered a serious shortcoming, in that it might hinder the 
interpretation of these data. 

• Compliance information was provided by the patients themselves or 
the caregiver, no laboratory assessment of the anticoagulant status 
during the event.
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Conclusions

• In patients with AF treated with NOACs, age, concomitant use of 
antiplatelet agents, the presence of an active malignancy, high risk of 
fall, hyperlipidemia, low clearance of creatinine, peripheral artery
disease, and white matter changes on neuroimaging were associated
with increased risk of ICH. 

• Low doses of NOACs (given according to label or not) and congestive 
heart failure were inversely associated with the risk of ICH. 

• The HAS- BLED and CHA2DS2-VASc scores performed poorly in 
predicting ICH. 
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