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1. Can patients with AIS who are taking DOAC be 
treated with i.v. thrombolysis and/or endovascular
thrombectomy?

2. When to start DOAC in patients with recent AIS?

3. Can patients be given DOAC after ICH?  

4. How to manage DOAC-related ICH?

Acute stroke treatment decision making
Outline of the presentation



Acute ischemic stroke
and anticoagulants

Anticoagulants are effective in stroke 
prevention but despite treatment a number 
of subjects develop a stroke

Anticoagulation may favour bleeding and the 
risk, in patients with AIS,  may be further 
increased by any revascularization treatment



Efficacy of DOAC in the SPAF Trials

Lancet 2014;383:955-962

RRR 19%

RRR 8%

Ischemic vs Hemorrhagic stroke

RRR 51%

Ischemic stroke or Systemic embolism

RRR 52%



The use of i.v. rtPA in patients taking direct thrombin 
inhibitors or direct factor Xa inhibitors may be harmful 
and is not recommended unless sensitive laboratory 
tests (aPTT, INR, platelet count, ECT, TT, or 
appropriate direct factor Xa activity assay) are normal, 
or the patient has not received a dose of these agents 
for >2 days (assuming normal renal metabolizing 
function)
Similar consideration should be given to patients being 
considered for intra-arterial rtPA
(Class III; Level of Evidence C)

Stroke 2013;44:870-947



Current use of direct thrombin inhibitors or direct factor Xa
inhibitors with elevated sensitive laboratory tests (such as
aPTT, TT, INR, platelet count, and ECT; or appropriate
factor Xa activity assays)

Under some circumstances - considering and weighting risk
to benefit - patients may receive iv rtPA despite 1 or more
relative contraindications

Consider risk to benefit of iv rtPA administration carefully if
any of the relative contraindications are present

Exclusion criteria for thrombolysis

Stroke 2013;44:870-947



Coagulation assays for DOACs

Dabigatran Rivaroxaban Apixaban

Peak Concentration (h) 2-3 2-4 1.5-3

Half-life (h) 12-17 (19-28 impaired 
renal function)

5-9 (11-13 moderate 
renal imp./age ≥75)

8-15 (17-18 CrCl<50 
mL/min)

aPTT ↑↑ ↑ to↔ ↔ to ↑

PT/INR ↑ ↑-↑↑ ↑

TT ↑↑↑↑ ↔ ↑

ECT ↑↑↑↑ ↔ ↔

Anti-Xa activity ↔ to ↑ ↑↑↑↑ ↑↑↑↑

Peak value aPTT Anti-Xa activity (PT, 
aPTT)

Anti-Xa activity (PT, 
aPTT)

Trough value Thrombin time Anti-Xa activity Anti-Xa activity

Specific test system Hemoclot test Calibrated anti-Xa 
activity

Calibrated anti-Xa 
activity
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No data on a cut-off of these specific tests below which thrombolysis is safe





Trial Publ (year) Exclusion criteria

PROACT 1998 INR >1.5

PROACT-II INR >1.7 or aPTT >1.5 X normal

MERCI 2005 INR >1.7 in 

part I 

INR >3.0 in part II,heparin within 48 h, 

and a PTT 2X normal

IMS 2004 INR >1.5 or normal PTT if heparin

IMS-II 2007 INR >1.5 or normal PTT if heparin

MELT 2007 INR >1.7

TREVO 2 2012 INR >3.0 or aPTT >2 X normal

IMS-III 2013 INR >1.5

MR RESCUE 2013 INR >3.0 or PTT >3X normal

SYNTHESIS 2013 INR >1.5, aPTT >1.5 X normal

Clinical trials on endovascular treatment for AIS

Patients on anticoagulants have been excluded from earlier trials 



Trial Publ (year) Exclusion criteria

STAR 2013 INR >3.0

MR CLEAN 2015 Exclusion criteria for 

intrarterial thrombolysis:

INR >1.7 or NOACs

Exclusion criteria for 

mechanical thrombectomy: 

aPTT>50 s or INR >3

ESCAPE 2015 None 

EXTEND-IA 2015 Standard contraindications to rtPA

SWIFT PRIME 2015 INR >1.7 or full-dose heparin within the last 24h

REVASCAT 2015 INR >3.0

THERAPY 2016 Use of IV heparin in the past 48 hours with PPT >1.5 

times the normalized ratio. Known hemorrhagic diathesis, 

coagulation deficiency, or on anticoagulant therapy with 

an INR >1.7

TRACE 2016 Contraindications for intravenous thrombolysis

Clinical trials on endovascular treatment for AIS



If intravenous thrombolysis is contraindicated (e.g. 
warfarin-treated patients with therapeutic INR) while 
mechanical thrombectomy is recommended as first-line 
treatment in large vessel occlusions (Grade A, Level 1a, 
KSU Grade A)

Consensus statement on mechanical thrombectomy in acute ischemic 
stroke - ESO-Karolinska Stroke Update 2014 in collaboration with ESMINT 
and ESNR - 20 february, 2015



Patients on DOACs

Avoid i.v. thrombolysis except in highly 
selected pts (age, time from stroke onset, 

stroke severity, time from last dose, 
coagulation status) 

Provide mechanical thrombectomy in pts 
with large vessel occlusion

Current evidence and Clinical practice
Recommendations



Acute IS treatment in 
pts on NOAC



1. Can patients with AIS who are taking DOAC be 
treated with i.v. thrombolysis and/or endovascular
thrombectomy?

2. When to start DOAC in patients with recent AIS?

3. Can patients be given DOAC after ICH?  

4. How to manage DOAC-related ICH?

Acute stroke treatment decision making
Outline of the presentation



Timing for DOAC introduction 
after stroke

Ischemic stroke recurrence

Systemic embolism

Cerebral bleeding



For most patients with a stroke or TIA in the setting of AF, it is
reasonable to initiate oral anticoagulation within 14 days after
the onset of neurological symptoms (Class IIa, Level of
evidenze B)

In the presence of high risk for hemorrhagic conversion (ie,
large infarct, hemorrhagic transformation on initial imaging,
uncontrolled hypertension, or hemorrhage tendency), it is
reasonable to delay initiation of oral anticoagulation beyond 14
days (Class IIa; Level of Evidence B)

Stroke 2014;45:2160-36

Secondary stroke prevention



Neurology 2016;87:1852–53

How long should we wait to start oral
anticoagulation after cardioembolic stroke?

Expert consensus has suggested starting warfarin
within 2 weeks after stroke except in those with large 
infarcts, with the understanding that it will typically 
take an additional 3 to 5 days after starting therapy 
to achieve full anticoagulation

As the DOAC anticoagulation is achieved within hours 
of the first dose, optimal timing of initiation is even 
more uncertain given lack of data



Mild = NIHSS score <8; moderate = NIHSS score 8–16; severe = NIHSS score >16
NIHSS, National Institutes of Health Stroke Scale

Initiation or resumption of anticoagulation 
depends on severity of stroke*

TIA Mild 

stroke

Moderate 

stroke

Severe 

stroke

As soon as imaging 

has excluded a 

cerebral haemorrhage

3–5 days after 

symptom onset

5–7 days after 

stroke onset

2 weeks after 

stroke onset

1 3 6 12Day

Time to re-initiation depends on infarct size:

1 – 3 – 6 – 12 day rule (Diener’s Law)

Thromb Haemost 2012;107:838–47



Outcome events (90 days) N (%)

Symptomatic hemorrhagic transformation 37 (3.6)

Major extracranial bleeding 14 (1.4)

Ischemic stroke/TIA/systemic embolism 77 (7.6)

Total outcome events 128 (12.6)

1029 consecutive patients with AIS and AF without 
contraindication to anticoagulation

14.7% LMWH alone
37.1% VKA
12.1% DOAC (dabigatran, rivaroxaban, or apixaban)
36.0% LMWH followed by VKA 

Stroke 2015;46:2175-82.



Ischemic outcome events Hemorrhagic outcome events

Stroke 2015;46:2175-82.

4-14 days

<4 >14 days

4-14 days

<4 >14 days



204 patients with AIS or TIA and with 
NVAF: after the index event a DOAC was 
started within 7 days in 65% (DOACearly) 
while in 35% patients, DOAC was started 
after day 7 (DOAClate)

The study demonstrates that in clinical 
practice, DOACs are often started earlier 
among patients with AIS or TIA than in 
the RCTs

Neurology 2016;87:1856–62



Even if DOACs are often started early after an index event, the risk of ICH 
appears to be low

Neurology 2016;87:1856–62

These findings apply mostly to patients with minor stroke
Perhaps other factors, such as size of infarct or presence of hemorrhagic
trasformation were also used to select patients for early vs late therapy



Size of the ischemic lesion



Restart anticoagulant in 
pts with IS



1. Can patients with AIS who are taking NOAC be 
treated with i.v. thrombolysis and/or endovascular
thrombectomy?

2. When to start NOAC in patients with recent AIS?

3. Can patients be given NOAC after ICH?  

4. How to manage NOAC-related ICH?

Acute stroke treatment decision making
Outline of the presentation



Anticoagulation after ICH

No RCT to establish which may be the best 
treatment

Lack of adequate data regarding events
occurrence after restarting anticoagulants in 
patients with a previous ICH (probably reflecting
the ethical challenge of prescribing patients an 
apparently contraindicated medication)

Extrapolation of the risk of thromboembolism/ICH 
from available RCT on primary and secondary
prevention is inappropriate



ICH recurrence vs 
thromboembolism

The benefit of warfarin in patients with atrial 
fibrillation is unequivocal in high risk 
subgroups without strong contraindications to 
anticoagulation, that is in patients with prior 
thromboembolism

Whether to resume anticoagulation after the 
complete reabsorption of ICH is a difficult 
dilemma that requires balancing the 
competing risks of recurrent ICH versus a 
thromboembolic event

For the anticoagulation therapy to be of 
benefit, the decrease in thromboembolic risk 
should outweigh the risk of a new ICH



Clinical implications of CMBs

Future stroke risk

Stroke 2011;42:1867-1871

Subjects who had MBs were 5 
and 50 times as likely to 
experience ischemic stroke
and ICH, respectively, than
those who did not have MBs



Distribution of stroke recurrences 
among survivors of primary ICH

Neurology 2001;56:773-777



Lobar ICH location has consistently been 
associated with an increased risk of ICH 

recurrence
Kaplan–Meier plot of recurrent intracerebral

hemorrhage in survivors of lobar and deep hemorrhage

Viswanathan et al. Neurology 2006;66:206-209

There is currently no way to 
modify the risk of ICH 

associated with 
cerebral amyloid angiopathy

On the other hand, in patients 
with 

hypertensive hemorrhage, 
antihypertensive therapy likely 
reduces the risk of recurrent 

ICH



Suggested risk stratification for 
recurrent intracranial 

hemorrhage

Clev Clin J Med 2010;77:743-746



Even without anticoagulation, 
ICH is the deadliest form of 

stroke 

Stroke 2009;40:394-399



Alternatives to oral 
anticoagulation

In patients with atrial fibrillation and an 
unfavorable risk/benefit profile to restarting 
anticoagulation, antiplatelet therapy is a 
reasonable alternative

In some, the use of a left atrial appendage 
occlusion device or procedure may be 
another consideration



Restart anticoagulant 
in pts with ICH



1. Can patients with AIS who are taking DOACs be 
treated with i.v. and/or endovascular thrombolysis?

2. When start DOAC in patients with recent AIS?

3. Can patients recive DOAC after ICH ? 

4. How to manage DOAC-related ICH?

Acute stroke treatment decision making
Outline of the presentation



Universal 
Antidote

Aripazine/Ciraparantag

NOAC reversal agents

Management of DOAC-related ICH



Management of ICH 
in pts on NOAC



THANKS!


