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• Life-long anticoagulation is the mainstay therapy for prevention of 
thrombo-embolic events including ischemic stroke in patients with atrial 
fibrillation. 

• The residual stroke risk in patients with AF on OAC is substantial, ranging 
from 0.7% to 2.3% per year in primary & secondary prevention, 
respectively. 

• A significant proportion of ischemic strokes despite OAC remain 
unexplained and portend worse clinical outcomes.

• The management of these patients represents a challenge in everyday 
clinical practice.



• Patient with AF and stroke, despite OAC, are at higher risk for future stroke 
recurrence than patients who are naïve to OAC before their stroke.

• 22.5% of patients were taking OAC

• 13.5% on DOAC

• 72.% on VKA (INR <2 in 73%)

• 14%.unknown AC type

• 0.3% on heparins







• Competing stroke mechanisms
• Large artery atherosclerosis

• Small vessel disease

• Others (dissection, drugs, etc.)

• Non-adherence/poor compliance

• Inappropriate dosing of OAC or inappropriate intake

• For example, XARELTO® co-administration with food increases its bioavailability and it should be taken 

with the evening meal to reduce the potential risk of decreased efficacy of therapy. 

• Reduced pharmacological efficacy 
• Use of concomitant prohibited medications

• Genetic variability

• Other causes



Pooled data from 11 stroke centers in 

Switzerland, Germany & USA





• A retrospective observational study of consecutive 

patients diagnosed with acute ischemic stroke and 

preexisting use of OAC for known AF between 

12/01/2017 and 03/31/2021 at the Centre 

Hospitalier de l’Université de Montreal.

• Data were analyzed separately as: 1) the whole cohort 

(all stroke patients evaluated at the CSC) and 2) local 

cohort (patients subsequently hospitalized at our 

institution).



• Overall, easily modifiable causes of ischemic 

stroke despite OAC are common. 

• Strategies to improve treatment compliance, 

including appropriate dosing along with guideline-
based risk factor and periprocedural OAC 

management, should be emphasized to improve 

secondary stroke prevention in this patient 
population.

Authors’ 
Interpretation



• The rate of ischemic stroke among patients who 
are on DOAC is the fastest growing category 
among all ischemic strokes

• Since 2014, the proportion of patients with AF 
& a new ischemic stroke while taking a DOAC 
has increased (~ 33% in 2019)

• Subgroup analyses of DOAC RCTs consistently 
showed a higher recurrent ischemic stroke risk in 
AF patients with past history of stroke/TIA



DOAC Failure Management Strategy

1) Reviewing adherence and dosage: First step is to ensure 
the patient is taking the correct dose and adhering to the 
prescribed schedule.

2) Investigating underlying causes: Further evaluation may 
be needed to identify potential contributing factors like 
poor kidney function or other medical conditions that could 
impact DOAC effectiveness.

3) Assessment of calibrated anti-Xa activity may provide 
clues re: non-adherence 

4) Investigating underlying/ competing stroke mechanism: 
imaging exams; TEE to exclude intracardiac thrombus, 
endocarditis, tumors, and evidence of severe atrial 
dysfunction (e.g., LA enlargement) or of thrombogenic 
LAA)

5) R/O Occult hypercoagulability

• DOAC failure" refers to a situation where 
a patient experiences an ischemic stroke 
despite being on a DOAC) medication 

• Patients who experience an ischemic stroke 
while on a DOAC have a higher risk of 
experiencing another stroke, highlighting 
the need for careful evaluation and 
potential adjustments to their treatment 
plan



Drugs which may decrease blood levels of DOACs

o Rifampicin (P-gp inducer)

o Carbamazepine

o Phenytoin

o Phenobarbital

o Levetiracetam 

o Valproate



• These tests may inform etiological work to determine non-
adherence beyond reported compliance by patients and/or next 
of kin.

• However, these tests are not routinely available and calibrated 
anti-factor Xa activity can be difficult to interpret as there are no 
target levels and the absolute values expected at different time 
points after last DOAC intake are very heterogeneous.

• Only very low levels (<30 ng/mL) of calibrated anti-Xa activity 
on admission may be highly indicative of non-adherence. 

 

Blood Tests

(Anti-Xa activity or 
DOAC plasma level)



Alternative 
Strategies

• Correct inappropriate dosing or intake

• Add aspirin

• Switch to another OAC
• Warfarin to DOAC (apixaban or Dabigatran)

• DOAC to DOAC

• DOAC to warfarin

• DOAC to LMWH

• ? Factor XIa inhibitor(s)*

• Consider LAAO + OAC

• Rhythm control

* There currently is not much data about

the relative efficacy of Factor XIa inhibitors compared

with DOACs to prevent IS among patients with NVAF











B) Secondary analysis of patients that changed the type of anticoagulation (OACchanged, dashed line) 

compared to those who continued the same type of anticoagulation (OACunchanged, solid line).

Changing the type of OAC after the index 
stroke was not associated with decreased 
risk of further ischemic strokes.



Nonpharmacologic 
Treatment Options 



Significant reduction in the rate of stroke who received LAAO 

compared with no-occlusion group, and LAAO + OAC 

compared with no OAC!





Carotid Artery Implant for Trapping
Upstream Emboli

The implant is designed to exclude emboli > 1.4mm in size from reaching the anterior 

circulation. In AF patients, approximately 80% of strokes are total or partial anterior 

circulation (M1, M2 and rarely A1-2) strokes. The diameter of these branches, in the 

majority of cases, is > 1.5 mm



The CAPTURE trial showed the 

feasibility and safety of permanent 

carotid filter in patients with AF with 

high stroke risk (CHA2DS2-VASc ≤ 4 

and stroke history.



Rhythm Control

• Rhythm control therapy is an emerging approach to 
potentially reduce stroke recurrence beyond the effect of 
anticoagulation alone in patients with AF

• In RAFAS 

• Rates of stroke recurrence were lower at 12 months in the 
early rhythm control group (1.7%) compared with the 
standard care group (6.3%, p = 0.034). 

• While antiarrhythmic drugs were used early following acute 
stroke (<10 days), pulmonary vein ablation was performed 
later during the study course (>3 months), and no safety 
signals were observed. 





• Breakthrough stroke on OAC is not uncommon

• Only a minority of these cases (less than one-third) may be related to insufficient 
OAC (poor compliance or OAC underdosing)

• Initial care should firstly focus on excluding alternative reasons for stroke. BUT few 
cases may be related to alternative stroke mechanisms and most cases are 
unexplained

• There are conflicting data regarding the benefits of changing OAC regimen/type 
in preventing stroke recurrence

• Non-pharmacologic interventions + OAC hold promise as potential treatment 
strategies for secondary stroke prevention – studies are ongoing.  
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