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Intracranial Bleedings in DOACs Trials

I pazienti con 
pregressa EC 
erano esclusi 
dai trial.



Le emorragie cerebrali non sono tutte uguali



Major hemorrhage types

§ Traumatic vs spontaneous non-traumatic

§ Intracerebral (ICH) vs subdural, subarachnoid (eg.ruptured aneurysm)

§ Primary ICH vs secondary ICH (AV malformations, cavernous 
malformations,tumors, infective endocarditis) 

Cerebral Hemorrhage
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Lobar ICH 
Cerebral Amyloid Angiopathy

Deep ICH
Arteriolosclerosis

Annual risk recurrence
11.8%

Samarasekera N, et al. Stroke 2015

~ 15%                         vs                         ~ 2%
Eckman MH, et al. Stroke 2003

Poon MT, et al. J Neurol Neurosurg Psychiatry 2014
1-year rate

~ 22%                         vs                         ~ 4%
Viswanathan A, et al. Neurology 2006

2-year rate

Primary ICH



Lobar ICH: Cerebral Amyloid Angiopathy



Neuroimaging Correlates of Cerebral Amyloid Angiopathy

Charidimou A et al. J Neurol Neurosurg Psychiatry 2012

Microemorragie 
lobari

Emorragia 
subaracnoidea 

della 
convessità

Siderosi 
superficiale 

corticale

Emorragia 
lobare

Spazio 
subaracnoideo



Rosenblum WI et al.
Acta Neuropathol 2008;116:361-369

Necrosi fibrinoide Aneurismi miliari
(di Charcot e Bouchard)

“fibrous balls”

Deep ICH: Hypertensive Vasculopathy



§ Hypertensive vasculopathy is the most important mechanism for ICH in the 
deep hemisferic regions.

                     Risk of recurrence can be limited by control of hypertension

§ Cerebral amyloid angiopathy is the most common underlying pathophysiology 
for lobar ICH.

                Lack of any known treatment for the prevention of recurrence

Lobar vs Deep Intracerebral Hemorrhage
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2021 EHRA Practical Guide on the use of NOACs 



Fischer U et al. for the ELAN Investigators. NEJM 2023;388:2411-2421

2013 pts with acute ischemic stroke and AF

Early AC Later AC

Ischemic stroke, SE
Major extracranial bleeding,

symptomatic ICH, vascular death within 30 days

Within 48 hours after a 
minor or moderate stroke 
or on day 6-7 after a major 
stroke

Day 3 or 4 after a minor
stroke, day 6 or 7 after
a moderate stroke, or day
12-14 after a major stroke



Fischer U et al. for the ELAN Investigators. NEJM 2023;388:2411-2421
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1. Studi di popolazione



Li L. et al Lancet Neurol 2021;20:437-47 

674 pz con ICH di 2 coorti in England 
e Scotland

3,2 % /anno recidiva ICH 
1,7 % /anno stroke ischemico

Sede ICH e incidenza recidiva ICH

P = 0,0005

Presenza FA e incidenza stroke ischemico

P < 0,0001

Non differente incidenza stroke ischemico Non differente incidenza recidiva ICH



2. Studi clinici osservazionali



Kuramatsu JB et al. JAMA 2015; 313:824-36

Studio retrospettivo
566 pz in 19 centri tedeschi 
• FA in AVK
• ICH spontanea
Follow-up 1 anno
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Nielson et al. Circulation 2015;132:517-25 

1752 pts with AF in OAC treatment within 6 months before ICH 

OAC reintroduction
Same risk of recurrent
ICH in OAC-treated
vs non-OAC treated 



Ivany E et al. Stroke 2022;53:3035-46 

Metanalisi di 20 studi  e 50.470 pazienti con FA e ICH spontanea di qualsiasi dimensione e sede: 
TAO dopo ICH vs no TAO dopo ICH

Antithrombotics After ICH in AF

RR 0,51

Favours OAC                   Favours No Therapy

Eventi tromboembolici

RR 1,44

Recidiva ICH

Favours OAC                   Favours No Therapy

Risk Ratio Risk Ratio

TAO vs no terapia TAO vs no terapia



3. Studi clinici randomizzati



Al-Shahi Salman R et al. Lancet Neurol 2023;22:1140-1149

§ SoSTART (203 participants)

§ APACHE-AF (101 participants)

§ NASPAF-ICH (30 participants)

§ ELDECARE-AF (80 participants)

412 pts; 75% ≥ 75 years
40% CHA2DS2-VASc > 4
DOAC 99%
Primary Outcome: any stroke or CV death



Al-Shahi Salman R et al. Lancet Neurol 2023;22:1140-1149

Frequency of the first occurrence of outcome events during FU

99% DOAC 33% antiaggregante



Ongoing RCTs of OAC in AF Patients Following ICH



Ongoing RCTs of OAC in AF Patients Following ICH

ENRICH-AF





Studio ENRICH-AF

End-point 1° efficacia à ogni stroke (ischemico, emorragico)
End-point 1° sicurezza à ogni emorragia maggiore (criteri ISTH)

Analisi ad interim DSMB (Giugno 2023): 
interrotto arruolamento sottotipo ICH lobare e subaracnoidea della 

convessità per elevato rischio di recidiva ICH con DOAC



Xu Y et al. PLoS ONE 2018;13: e0191137 
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Angiopatia amiloide cerebrale ICH traumatica

Survey che ha incluso 
228 clinici esperti di
38 Paesi



LeeS-R et al. Stroke 2020;51:416-423

Among 5712 pts with AF with prior ICH, 2434 were treated with warfarin and 3278 with NOAC
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2020 ESC Guidelines Atrial Fibrillation

2023 ACC/AHA/ACCP/HRS Guideline Atrial Fibrillation
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Take Home Messages 

§ Nei pazienti con FA e pregressa ICH non è necessariamente preclusa la ripresa 
o l’inizio della TAO, con preferenza per i DOAC.

§ La controindicazione assoluta per la TAO riguarda soltanto i pazienti con ICH 
lobare associate ad angiopatia amiloide cerebrale.

§ Negli altri casi è opportuna una valutazione multidisciplinare cardiologica, 
neurologica e neuroradiologica per valutare nel singolo paziente il rapporto 
rischio/beneficio della TAO.

§ E’ inoltre importante correggere i fattori di rischio emorragico eventualmente 
associati (ipertensione, uso concomitante di aspirina e FANS etc).


