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-Unexplained mental change

-Unilateral weakness

-Unilateral sensory change

-Visual disturbance or diplopia

-Aphasia or dysarthria
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Thrombolysis
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Inclusion criteria

=  Diagnosis of ischemic stroke causing measurable neurological deficit
=  Onset of symptoms <4.5 hours before beginning treatment

Exclusion criteria

=  Significant head trauma or prior stroke in previous 3 months

=  Symptoms suggest subarachnoid hemorrhage

=  Arterial puncture at noncompressible site in previous 7 days

» Intracranial neoplasm, arteriovenous malformation, or aneurysm (anytime)

» Recent intracranial or intraspinal surgery (within previous 3 months)

= Major surgery or serious trauma within previous 14 days

= Recent gastrointestinal or urinary tract hemorrhage (within previous 21 days)

= Recent acute myocardial infarction (within previous 3 months)

= Elevated blood pressure (systolic >185 mm Hg or diastolic >110 mm Hg) > Y= ¥ 0|
ez =2EE FAq7Is

=  Active internal bleeding

=  Acute bleeding diathesis, including but not limited to
- Platelet count <100,000/mm?

- Heparin received within 48 hours, resulting in abnormally elevated aPTT greater than the
upper limit of normal

- Current use of anticoagulant with INR >1.7 or PT >15 seconds

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

B CT demonstrates multilobar infarction (hypodensity >1/3 cerebral hemisphere)

Relative exclusion criteria

Recent experience suggests that under some circumstances—with careful consideration and
weighting of risk to benefit—patients may receive fibrinolytic therapy despite 1 or more relative
contraindications. Consider risk to benefit of IV rtPA administration carefully if any of these
relative contraindications are present:



N
—-—
ofn

a

=
=

o
rad
oo
%
>
lo
i)

ot

= Aged<18years or >80 years (5A| sUL| X sz 2 HF 0525t tPAALE 1)

-

*  Blood glucose concentration <50 mg/dL or 400mg/dL > YHEEHO|Z0= T4 XAl &
o7ts

= History of previous intracranial hemorrhage

= Only minor or rapidly improving stroke symptoms (clearing spontaneously)

=  Pregnancy

= Seizure at onset with postictal residual neurological impairments (Acute infarct related
seizure2 O{AX|H FEHE trauma X ST A740| go® Fojnd)
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Inclusion criteria

= Diagnosis of ischemic stroke causing measurable neurological deficit

=  Onset of symptoms <8 hours for anterior circulation, <12 hours for posterior circulation
before beginning treatment

Exclusion criteria

= No major vessel occlusion in angiographic study (CT angio 22744F major occlusion0| =&

stolHete AASAHMOZ major artery occlusion0| 2 A E|H A|&SIC})

=  Significant head trauma or prior stroke in previous 3 months

=  Symptoms suggest subarachnoid hemorrhage

» Intracranial neoplasm, arteriovenous malformation, or aneurysm

=  Elevated blood pressure (systolic >185 mm Hg or diastolic >110 mm Hg) > =22 0|
HOIE ZEEY 237

= Active internal bleeding

=  CT demonstrates multilobar infarction (hypodensity >1/3 cerebral hemisphere)

Relative exclusion criteria

Recent experience suggests that under some circumstances—with careful consideration and
weighting of risk to benefit—patients may receive fibrinolytic therapy despite 1 or more relative
contraindications. Consider risk to benefit of mechanical thrombectomy carefully if any of these
relative contraindications are present:

= History of previous intracranial hemorrhage



Only minor or rapidly improving stroke symptoms (clearing spontaneously)

Acute bleeding diathesis, including but not limited to

- Heparin received within 48 hours, resulting in abnormally elevated aPTT greater than
the upper limit of normal

- Platelet count <100,000/mm?3
- Current use of anticoagulant with INR >1.7 or PT >15 seconds
- Current use of direct thrombin inhibitors or direct factor Xa inhibitors with elevated

sensitive laboratory tests (such as aPTT, INR, platelet count, and ECT; TT; or
appropriate factor Xa activity assays)
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Blood glucose concentration <50 mg/dL or 400mg/dL > Y ZHO|Z 0= SA X|HA| A
H7ts

Seizure at onset with postictal residual neurological impairments (Acute infarct related
seizure2 O{AX|H SHtEl trauma X SYYY A740| Qo Aldnd)
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Remifentanyl 1mg 1
Fentanyl 100ug 2
Naloxone 0.4mg 2
Midazolam Smg 2
Diazepam 10mg 1
Pentothal 0.59 1
Hydralazine 20mg 1
Labetalol 100mg 2
Atropine 0.5mg 4
Ephedrine 40mg 1
Urokinase 102HUnit 2

~ Aggrastat 0.25mg 1
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Table 9. Potential Approaches to Arterial Hypertension in
Acute Ischemic Stroke Patients Who Are Candidates for Acute
Reperfusion Therapy

Patient otherwise eligible for acute reperfusion therapy except that BP is
>185/110 mmHg:

Labetalol 10—20 mg IV over 1-2 minutes, may repeat 1 time; or

Nicardipine 5 mg/h IV, titrate up by 2.5 mg/h every 5-15 minutes, maximum
15 mg/h; when desired BP reached, adjust to maintain proper BP limits; or

Other agents (hydralazine, enalaprilat, etc) may be considered when
appropriate

If BP is not maintained at or below 185/110 mm Hg, do not administer rtPA

Management of BP during and after rtPA or other acute reperfusion therapy to
maintain BP at or below 180/105 mmHg:

Monitor BP every 15 minutes for 2 hours from the start of rtPA therapy, then
every 30 minutes for 6 hours, and then every hour for 16 hours

If systolic BP >180-230 mm Hg or diastolic BP >105-120 mmHg:
Labetalol 10 mg IV followed by continuous IV infusion 2-8 mg/min; or

Nicardipine 5 mg/h 1V, titrate up to desired effect by 2.5 mg/h every 5-15
minutes, maximum 15 mg/h

If BP not controlled or diastolic BP >140 mm Hg, consider IV sodium
nitroprusside

BP indicates blood pressure; IV, intravenously; and rtPA, recombinant tissue-
type plasminogen activator.
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Table 2

Intravenous agents for management of hypertension in acute ischemic or intracerebral hemorrhagic stroke

Drug Dose Onset of Effect Duration of Action

Labetalol 10-20 mg as IV bolus, over 1-2 minutes or 0.5-2.0-mg/min 5 minutes 8—12 hours
infusion. May repeat at 10 min

Nicardipine 5-15 mg/hour as 1V infusion, increasing the rate of infusion, 1-5 minutes 15-120 minutes
2.5 mg/hour every 5 minutes, to a maximum of 15 mg/hour

Hydralazine 10-20 mg as IV bolus or intramuscularly; repeat every 4-6 hours 10-20 minutes 3-8 hours
(maximum dose: 40 mg)

Sodium 0.25-10 pg/kg/min as IV infusion; maximal dose for Seconds to 2 minutes after  1-3 minutes

nitroprusside 10 minutes only beginning of infusion
Esmolol 500 ug per kg as IV bolus over 1 minute, followed by a 2-10 minutes 10-30 minutes

maintenance infusion of 50 ug/kg/min for 4 minutes. Maximal
dose 300 ug/kg/min
Enalaprilat 1 mg as IV bolus injection followed in 30 minutes by 10 mg 15 minutes

Nitroglycerin 5-100 mg/min as IV

infusion

2-5 minutes

12 to 24 hours
5-10 minutes

1V, intravenous.

Nicardipine is most often administered initially for patients with acute hemorrhagic stroke followed by intermittent IV labetalol, and

when necessary, sodium nitroprusside.
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Drug

Method

Comment

Remifentanil

IV infusion: 0.02 ~ 0.05
pg/kg/min
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Fentanyl IV bolus: 25 ug, 20| a2t  =Z0OHH0| F=2|
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Table 2. Pharmacokinetic Profile of Common Sedatives in the Neuroscience Intensive Care Unit
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Protein Metabolism/Active
Drug Half-Life Starting Dose Titration Binding Metabolite
Fentanyl 30-60 min 25-50 meg IV 0.5-2.5 meg/kgthr every 80%-86%  Hepatic

(single IV dose); every 5-10 min 15-30 min, up to

hrs in repeated 50-100 mcg/hr

dosing

Remifentanil 3-10 min after 0.5-1 mcg/kg IV bolus Infusion: 0.05-0.2 meg/kg/min  70% Plasma esterases
single dose
Morphine sulfate 1.5-4.5 hrs IV, 5-20 mg IM every 4 hrs Caution: metabolites may 20%-30%  Hepatic/

IM, 5Q 2-10 mg IV every 4 hrs accumulate; For post- Morphine-3-glucuronide,
operative pain (PCA): Morphine-6-glucuronide
0.2-3.0 mg and
5-20 min lockout
intervals

Diazepam 30-60 hrs 2 mg IV every 30-60 min — 99% Hepatic/
N-Desmethyldiazepam,
N-methyloxazepam,
oxazepam
Lorazepam 10-20 hrs 0.25 mg-1 mg IV every Infusion: 0.01-0.1 mg/kg/hr  91%-93%  Hepatic
5-30 min
Midazolam 1-2.5 hrs 0.5-1 mg IV every 5-30 min  Infusion: 0.25-1 mcg/kg/min  97% Hepatic/
|-hydroxymethylmidazolam
Haloperidol 12-36 hrs 0.5-5 mg IV — 92% Hepatic
Droperidol 4-12 hrs 0.625-2.5 mg IV — 92% Hepatic
Olanzapine 21-54 hrs 2.5-5 mg PO daily — 93% Hepatic
Quetiapine 6 hrs 25-50 mg PO twice daily — 83% Hepatic/N-desalkyl quetiapine
Risperidone 20-30 hrs 0.5 mg PO — 90% Hepatic/
9-hydroxyrisperidone
Dexmedetomidine 2 hrs I meglkg IV bolus over Infusion 0.2-1.0 mcg/kg/hr 94% Hepatic
10 min
Thiopental 3-18 hrs 1-2 mglkg IV 1.5-5 mg/kg/hr 97% Hepatic/pentobarbital
Pentobarbital 15-50 hrs 10-20 mg/kg IV 0.5-3 mg/kg/hr 35%-55%  Hepatic
Phenobarbital 36-117 hrs 10 mg/kg IV at 100 mg/min 50 mg/min until seizures 20%-60%  Hepatic
are controlled
Fospropofol 1-2 hrs 6.5 mglkg |.6 mglkg every 4 minutes  98% Hepatic/propofol
Propofol 4-10 min 1.0-2.5 mg/kg IV Increase infusion >90% Hepatic and extrahepatic
(anesthesia 5-10 meglkg/min every
induction); 5-10 min to maintenance

5 meg/kg/min
IV (sedation)

of 25-80 mcg/kg/min, up
to 100-300 mcg/kg/min

Abbreviations: IM, intramuscular; IV, intravenous; PCA, patient-controlled analgesia; SQ, subcutaneous; PO, oral.

Jauch EC, Saver JL, Adams HP, Bruno A, Connors JJ (Buddy), Demaerschalk BM, et al. Guidelines

for the Early Management of Patients With Acute Ischemic Stroke A Guideline for Healthcare

Professionals From the American Heart Association/American Stroke Association. Stroke. 2013
Mar 1;44(3):870-947.
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