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Sources of cardioembolic stroke:





Some of the indications currently proposed by many experts for early full-dose IV heparin after stroke or 

transient ischemic attack (TIA) include the following:

•Conditions with potential high risk of early cardiogenic reembolization, such as atrial fibrillation with proven 

intracardial thrombus on echocardiography, artificial valves, left atrial or ventricular thrombi, or MI during the 

last 4 weeks

•Symptomatic dissection of the arteries supplying the brain (after exclusion of subarachnoid hemorrhage on CT 

scan)

•Symptomatic extracranial or intracranial arteriosclerotic stenosis with crescendo TIAs or early progressive

stroke

•Basilar artery occlusion before or after intra-arterial pharmacological or mechanical thrombolysis.

•Known hypercoagulable states (eg, protein C and S deficiencies, activated protein C [APC] resistance, 

antithrombin deficiency, relevant titer of antiphospholipid antibodies)

•Cerebral venous sinus thrombosis







A 75 y/o male presented with left hemiparesis and LCHFW. At Brain imaging he has acute ischemic lesion at
right fronto-parietal lobe. There was no significant stenosis at cervical and Brian vessels, echo was
unremarkable for cardiac source of stroke and ECG showed AF rhythm. What is the best medication for
secondary prevention of stroke (at long term)?

1. ASA 80:OD
2. Ticagrelor 90:BID
3. Warfarin (INR 2-3)
4. NOACs



Non-vitamin K antagonist oral anticoagulants (NOACs) are considered by atrial fibrillation (AF) 

guidelines world-wide as the preferred choice of anticoagulants to prevent stroke in patients with AF. 1–4







Why NOACs?

• NOACs were associated with similar ischemic stroke risk reduction compared 

with VKAs but a 51% reduction in hemorrhagic stroke and a significant 10% 

reduction in all-cause mortality.



(Cockcroft–Gault)

Dosing



For the presented gentleman, if he has cardiac valve diseases, for which of these conditions we are not
allowed to use NOACs?

1. Prosthetic (mechanical) Mitral valve replacement 
2. Prosthetic (mechanical) Aortic valve replacement
3. Moderate to severe rheumatic mitral stenosis
4. All of above



In patients with Bio-prosthetic valve replacement and AF, are allowed to use NOACs?

1. Not at all
2. Yes, 3 months after operation
3. Yes, 6 months after operation
4. Yes, 12 months after operation





NOACS in Pregnancy and breastfeeding

 NOACs are contraindicated in pregnancy (A test to R/O pregnancy in 
women of reproductive age).

 NOACs are contraindicated in breast feeding.



NOACs in Children

 Pediatric patients have been excluded from the pivotal stroke prevention RCTs 

and AF with need for OAC is rare in this population.

 NOAC therapy should be discouraged in children but can be considered in fully 

grown adolescents with body weight > 50 kg.



Our patient on Apixaban (9-21), calls on 13:00 and ask “I forgot to take my
pill at the morning”, what should I do now?

1. Take up a 5 mg Apixaban and next dose at the scheduled time (21:00).
2. Take up a 2.5 mg Apixaban and next dose at the scheduled time (21:00).
3. skipped the dose and take next dose at the scheduled time (21:00).
4. skipped the dose and take a 7.5 mg Apixaban at next scheduled time (21:00).



Missed dose

 A forgotten dose may be taken until half of the dosing interval has passed.

 Hence, for NOACs with a twice daily (BID) dosing regimen (i.e., intake every 12 h), 
a forgotten full dose can be taken up until 6 h after the scheduled intake

 For NOACs with a once daily (QD) dosing regimen, a forgotten dose can be taken 
up until 12 h after the scheduled intake. 

 After these time points, the dose should be skipped, and the next scheduled dose 
should be taken.



Double dose:

- For NOACs with a BID dosing regimen, the next planned dose (i.e. after 12 h) may be 

skipped, with the regular BID dosing regimen restarted 24 h after the double dose intake.

- For NOACs with a QD dosing regimen, the patient should continue the normal dosing 
regimen, i.e. without skipping the next daily dose.



Uncertainty about dose intake:

- For NOACs with a BID dosing regimen, it is generally advisable to not take another tablet/capsule, but to 

continue with the regular dose regimen, i.e. starting with the next dose at the 12 h interval. 

- For NOACs with a QD dosing regimen, when thromboembolic risk is high (CHA2DS2-VASc >_3), it may 
generally be advisable to take another tablet 6–8 h after the original (uncertain) intake and then continue 
the planned dose regimen. 
In case the thromboembolic risk is low (CHA2DS2-VASc <_2) we advise to wait until the next scheduled 
dose.















• Bleeding risk, as estimated using the HAS-BLED score, is not in 
itself a reason to deny OAC to AF patients at risk of stroke or 
reduce the dose of the NOAC. Instead, particularly patients at 
high bleeding risk (e.g. HAS-BLED >_3) should have their 
modifiable bleeding risk factors identified and addressed, and 
should be scheduled for an earlier and more frequent clinical 
follow-up.



In addition to the general preference of NOACs over VKA for stroke prevention in 

AF due to efficacy and safety,NOAC therapy comes with some potentially 

important practical advantages over VKA based anticoagulation during the 

coronavirus disease of 2019 (COVID-19) pandemic, including the lack of 

necessity for frequent clinic/office visits for INR monitoring. As a result, both the 

individual’s risk for contracting the virus as well as the workload on the healthcare 
system would be reduced.

2019 (COVID-19) pandemic



Covid-19 vaccines are usually administered by intramuscular (i.m.) injection. In patients on NOACs it is 

advisable to follow the scheme for ‘minor risk’ interventions:

• Leave out the morning dose of the NOAC prior to i.m. injection;

• Use a fine-gauge needle for injection;

• Apply firm pressure for 2–5 min after the injection;

• In QD NOACs: take the left-out morning dose 3 h after the injection and

• In BID NOACs: re-start NOAC with the next scheduled dose.



Which one the drugs listed below, do not have interaction with NOACs?

1. Lacosamide, Lamotrigin, Zonisamide
2. Na Valproate, Carbamazepine, Phenytoin
3. Levetiracetam, Oxcarbazepine, Topiramate
4. Phenobarbital, Phenytoin, Na Valproate



Anticipated effects of common 
antiepileptic drugs on non-vitamin 
K antagonist oral anticoagulants 
plasma levels:









From Warfarin to NOACs

SmPC: the NOAC can be started when INR is <3 for rivaroxaban and 
<2.0 for apixaban and dabigatran 



From NOACs to Warfarin



 As NOACs may have an impact on INR measurements it is important

that the INR is measured just before the next intake of the NOAC

during concomitant administration, and is re-measured 2-3 days

after stopping the NOAC (i.e. reflecting solely VKA therapy) to ensure

adequate anticoagulation.

From NOACs to Warfarin



NOAC to IV anticoagulants 



• In a patient with Nasogastric tube, we are allowed to use all except?

1. Apixaban

2. Edoxaban

3. Dabigatran

4. Rivaroxaban



• Which of the NOACs must be taken with food?

1. Apixaban

2. Edoxaban

3. Dabigatran

4. Rivaroxaban



Food intake, antacids, and nasogastric tube administration

 Nasogastric tube: Data have shown that administration in crushed form,
e.g. via a nasogastric tube, does not alter the bioavailability for Apixaban and
rivaroxaban. In contrast, dabigatran capsules must not be opened as it
results in a substantial increase in drug bioavailability (75% per SmPC).

 Food intake: Rivaroxaban needs to be taken with food since plasma
concentration increases by 39% to a very high bioavailability of almost 100%

 Antacids: The concomitant use of PPIs and H2-blockers: without effect on
clinical efficacy.



Indication for anticoagulation and choice between VKA and NOAC

• After the indication for OAC is established, NOACs are preferred over VKAs in all NOAC-eligible 

AF patients.

• When starting a NOAC, knowledge of current kidney and liver function is required as all NOACs 

are eliminated to some extent via the kidneys, and renal function affects NOAC dosing.

Importantly, kidney function should be assessed using the Cockcroft–Gault formula.





Oral anticoagulant therapy in patients with severe CKD (CrCl of 15–29 mL/min):

There are no RCT data on the use of warfarin for thromboprophylaxis in AF patients with severe CKD or on 

dialysis, and all landmark trials with NOACs essentially excluded patients with a creatinine clearance (CrCl) 

of <30mL/min (apart from few patients on apixaban

with CrCl 25–30mL/min).

- In the US (but not in Europe), a low dose dabigatran 75mg BID has been approved for patients with 

severe CKD (a CrCl of 15–29mL/min), based on pharmacokinetic simulations.

- Rivaroxaban, apixaban, and edoxaban (but not dabigatran) are approved in Europe for the use in patients 

with severe CKD (stage 4, i.e. a CrCl of 15–29mL/min), with a reduced dose regimen. 

In view of the individual NOAC pharmacokinetics (27% renal clearance for apixaban), dose-reduction 
criteria (50% reduction for apixaban and edoxaban), and available evidence from RCTs, the use of either 
apixaban or edoxaban may be preferable in these patients.



Warfarin and apixaban are the only anticoagulants that are Food and Drug Administration approved 

for use in patients with CKD and patients with ESKD.











- Impact of NOACs on thrombophilia testing NOACs interfere with thrombophilia tests 
and the measurement of coagulation factors. Therefore, leaving a time window of at 
least 24 h is reasonable between the last intake of a NOAC and blood sampling to 
confidently assess coagulation parameters.

- This time window may need to be even longer for lupus anticoagulant measurements 
(>_48 h) or in the presence of factors potentially prolonging the anticoagulant effect 
such as CKD.





Organization of follow-up and continued care:



Take home message:

- Cardioembolic stroke is a major etiology accounting for one-fifth of all ischemic strokes.

- Recent advances in technology have enabled us to monitor heart rhythm remotely and detect 

paroxysmal atrial fibrillation.

- Newer risk stratification scores like CHADS2-Vasc and HAS-BLED have been developed to 

predict ischemic stroke due to atrial fibrillation as well as bleeding risk on anticoagulation.

- Rheumatic mitral valve disease has the highest risk of ischemic stroke of all native valvular heart 

disease.

- Newer oral anticoagulants have shown equal or superior efficacy to warfarin in preventing 

ischemic stroke in non-valvular atrial fibrillation expanding treatment options for this patient 

population.




