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Since the release of first Korean Clinical Practice Guideline of Stroke in 2009, many important new evidences have emerged in
the field of thrombolytic therapy. Among the recent developments are the extended therapeutic time window of intravenous (IV)
tissue plasminogen activator (tPA) up to 4.5 hours after onset, and the efforts for the wider application of IV thrombolysis to pa-
tients with minor stroke and elderly patients over 80 years old. Debates about the optimal dose of IV tPA according to the ethnic
population is still ongoing. Further evidences for the efficacy of intra-arterial thrombolysis have also accumulated, including
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Kyung-Hee Cho, et al.

Safe Implementation of Thrombolysis in Stroke—International
Stroke Treatment Registry (SITS-ISTR) 3-to-4.5 hour study
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2009 AHA/ASA Science Advisory”

1. rtPA should be administered to eligible patients
who can be treated in the time period of 3 to 4.5 hours
after stroke (Class I Recommendation, Level of Evi—
dence B). The eligibility criteria for treatment in this
time period are similar to those for persons treated at
earlier time periods, with any one of the following ad—
ditional exclusion criteria: Patients older than 80 years,
those taking oral anticoagulants with an international
normalized ratio <1.7, those with a baseline National
Institutes of Health Stroke Scale score >25, or those
with both a history of stroke and diabetes, Therefore,
for the 3—to—4.5—hour window, all patients receiving
an oral anticoagulant are excluded regardless of their
international normalized ratio, The relative utility of
rtPA in this time window compared with other meth—
ods of thrombus dissolution or removal has not been
established,

2. The efficacy of intravenous treatment with rtPA
within 3 to 4.5 hours after stroke in patients with
these exclusion criteria is not well established (Class
IIb Recommendation, Level of Evidence C) and requires
further study.



2009 European Stroke Organization Guidelines®

1. Intravenous rtPA (0.9 mg/kg body weight, maxi—
mum 90 mg), with 10% of the dose given as a bolus
followed by a 60—minute infusion, is recommended
within 4.5 hours of onset of ischaemic stroke (Class I,
Level A), although treatment between 3 and 4.5 h is
currently not included in the European labelling (mod—
ified January 2009).

2012 9th American College of Chest Physicians Guidelines®

2.1 IV Recombinant Tissue Plasminogen Activator (r—
tPA) for Patients With Acute Ischemic Stroke

2.1.1, In patients with acute ischemic stroke in whom
treatment can be initiated within 3 h of symptom onset,
we recommend IV r—tPA over no IV r—tPA (Grade 1A).

2.1.2. In patients with acute ischemic stroke in whom
treatment can be initiated within 4.5 but not within 3
h of symptom onset, we suggest IV r—tPA over no IV
r—tPA (Grade 20).

2.1.3. In patients with acute ischemic stroke in whom
treatment cannot be initiated within 4.5 h of symptom

onset, we recommend against IV r—tPA (Grade 1B).

Kyung-Hee Cho, et al.
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6. |7 371" o|Llofl &l ZA40] SlofoF &f

7. 22 214 o|Loll Ast7| S Hl\=7 A S20] glo{oF &
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13. 47 B0XE S&835111 UCHH INR 1.7 0[5H040F 8F
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TABLE 3. YLl tPA F0q EitH

1. 227 kg & 0.9 mgg AlAtsi0f 82o] 10%= 112 S0t bolus 1 LIDIXIS 6022 FSICHEIHES 90 mgS dx| ef=C).

2. 2 XH= monitoringE ¢/l intensive care unit tE= stroke unitofl &St

3. HXISH| £0{ B0l AZEE HTIS 0 152 21202, T1S 6AIH SOH2 0ff 3012 712{02, ThS 16AI7H SOH2 if A2+ AlgySict
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2009 AHA Scientific Statement™

Intra—Arterial Thrombolysis

1. Intra—arterial thrombolysis is indicated for treat—
ment of selected patients with major stroke of <6
hours’ duration due to an occlusion of the middle ce—
rebral artery (Class I, Level of Evidence B) (This rec—
ommendation has not changed since the publication of
previous guidelines).

2. Intra—arterial thrombolysis is reasonable for pa—
tients who have contraindications to the use of intra—
venous thrombolysis, such as recent surgery (Class Ila,
Level of Evidence C) (This recommendation was not

included in the previous guidelines).

102 Korean J Stroke 2012;14:95-105

3. The availability of intra—arterial thrombolysis
should generally not preclude the intravenous admin—
istration of rt—PA in otherwise eligible patients (Class I,
Level of Evidence A).

4. Treatment requires the patient to be at an experi—
enced stroke center with immediate access to cerebral
angiography and qualified interventionalists, Facilities
should define criteria to credential individuals who can
perform intra—arterial thrombolysis (Class I, Level of
Evidence C),

Mechanical Clot Extraction

1. Although the Concentric Merci device can be use—
ful for extraction of intra—arterial thrombi in appro—
priately selected patients, the utility of the device in
improving outcomes after stroke remains unclear (Class
IIb, Level of Evidence B).

2. The usefulness of other endovascular devices is
not yet established, but they may be beneficial (Class
IIb, Level of Evidence C),

2012 9th American College of Chest Physicians Guidelines®

2.2 Intraarterial Thrombolysis in Patients with Acute
Ischemic Stroke

2.2.1, In patients with acute ischemic stroke due to
proximal cerebral artery occlusions who do not meet
eligibility criteria for treatment with IV r—tPA, we
suggest intraarterial (IA) r—tPA initiated within 6 h of
symptom onset over no IA r—tPA (Grade 2C).

2.2.2. In patients with acute ischemic stroke we
suggest IV r—tPA over the combination IV/IA r—tPA
(Grade 20).

Remarks: Carefully selected patients who value the
uncertain benefits of combination IV/IA thromboly—
sis higher than the associated risks may choose this
intervention, Patients who prefer to avoid risk in the
setting of uncertain benefits are more likely to choose
IV r—tPA alone,

2.3 Mechanical Thrombectomy in Patients with Acute
Ischemic Stroke

2.3. In patients with acute ischemic stroke, we sug—
gest against the use of mechanical thrombectomy
(Grade 20).



Remarks: Carefully selected patients who value the
uncertain benefit of mechanical thrombectomy higher

than the associated risks may choose this intervention,

2012 Standards of Practice Committee of the Society of
Neurolnterventional Surgery*’

1. The availability of intra—arterial therapy should
generally not preclude the intravenous administration
of recombinant tissue plasminogen activator (rt—PA) in
otherwise eligible patients (American Heart Association
[AHA] Class I, Level of Evidence A, Centre for Evi—
dence Based Medicine [CEBM] level 1b, grade A —B).”

2. Treatment requires the patient to be at an experi—
enced stroke center with rapid access to cerebral angi—
ography and qualified interventionalists (AHA Class I,
Level of Evidence C, CEBM level 2C, grade C)."

3. Intra—arterial chemical thrombolysis is an op—
tion for the treatment of selected patients with ma—
jor stroke of <6 h duration due to an occlusion of the
middle cerebral artery and who are not otherwise can—
didates for intravenous rt—PA (AHA Class I, Level of
Evidence B, CEBM level 2b, grade B)."

4. Intra—arterial chemical thrombolysis is reasonable
for patients who have contraindications to the use of
intravenous thrombolysis, such as recent surgery (AHA
Class Ila, Level of Evidence C, CEBM level 4, grade C)."

5. Combination intravenous/intra—arterial therapy is
reasonable in selected patients who present with major
stroke of <4.5 h duration (AHA Class Ila, Level of Evi—
dence B, CEBM level 2a, grade B).

6. Intra—arterial thrombus removal with the Pen—
umbra aspiration system or Concentric MERCI clot
retrieval device is reasonable in selected patients with
major stroke where care has been initiated at <8 h du—
ration although data regarding improvement of clinical
outcomes is unclear (AHA Class Ila, Level of Evidence
B, CEBM level 2a, grade B).

7. The usefulness of other endovascular devices is
not yet established, but they may be beneficial and
may be considered (AHA Class IIb, Level of Evidence C,
CEBM level 4, grade C).”

8. The usefulness of endovascular treatment in the

posterior circulation is not yet established, but it may

Kyung-Hee Cho, et al.

be beneficial and may be considered, even beyond the
6-8 h time window typical for anterior circulation
stroke (AHA Class IIB, Level of Evidence C).

“As already defined by the AHA guidelines for the
early management of adults with ischemic stroke (Cir—
culation 2007) and AHA statement regarding indica—
tions for the performance of intracranial endovascular

neurointerventional procedures (Circulation 2009).
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