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Despite the increase in the global burden of stroke, 

advances are being made. In 2008, after years of being the 

third-leading cause of death in the United States, stroke 

dropped to fourth in 2013

2015 American Heart Association/American Stroke Association 

Focused Update of the 2013 Guidelines for the Early 

Management of Patients With Acute Ischemic Stroke Regarding 

Endovascular Treatment



In 2018 and 2019 New high-quality evidence has produced major 

changes in the evidence-based treatment of acute ischemic 

stroke (AIS) since the publication of the guidelines for the early 

management of patients with acute ischemic stroke in 2013



Healthcare professionals involved in the emergency identification, 
evaluation, transport, and management of patients with acute 

ischemic stroke

Prehospital care providers

ED physicians, nurses

Stroke team members, inpatient nurses, general medicine physicians



These guidelines deal with the acute diagnosis, stabilization, and 
acute medical and surgical treatments of acute ischemic stroke, 

as well as early inpatient management, and complication 
management





Emergency Triage and Initial Evaluation



Emergency Triage and Initial Evaluation

The initial evaluation of a potential stroke patient is similar to that of 
other critically ill patients: immediate stabilization of the airway, 

breathing, and circulation (ABCs)

• Patient History

• Physical Examination

• Neurological Examination and Stroke Scale/Scores





Neurological Examination and Stroke Scale/Scores

• Canadian Neurological Scale

• National Institutes of Health Stroke Scale(NIHSS) 

Timely and uniform 

fashion

NIHSS is recommended



National Institutes of Health Stroke Scale



Canadian Neurological Scale



Brain Imaging



Parenchymal Brain Imaging

Non contrast-Enhanced CT Scans of the Brain

MRI of the Brain

All patients with suspected acute stroke should receive emergency 

brain imaging evaluation on first arrival to a hospital before initiating 

any specific therapy to treat AIS



MRI  or CT scan

Compared with CT, advantages of MRI for parenchymal imaging

• Ability to distinguish acute, small cortical, small deep, and 
posterior fossa infarcts

• Ability to distinguish acute from chronic ischemia 

• Identification of subclinical satellite ischemic lesions that provide 
information on stroke mechanism



All patients admitted to hospital with suspected acute stroke 
should receive brain imaging evaluation on arrival to hospital

MRI or CT scan (2013/2018/2019)

Non-contrast CT is effective to exclude ICH before IV alteplase 
administration (2019)



In patients who awake with stroke or have unclear time of onset 
>4.5 hours from baseline or last known well, MRI to identify 
diffusion-positive/ FLAIR–negative lesions can be useful for 

selecting those who can benefit from IV alteplase administration

New recommendation



Non contrast brain CT scan

Structured scoring system 

Alberta Stroke Program Early CT Score 

(ASPECTS) 

Atlantis CT Summit Criteria



Other Diagnostic Tests



Baseline electrocardiographic

Baseline troponin

Usefulness of chest radiographs in the hyperacute stroke setting in 
the absence of evidence of acute pulmonary, cardiac, or 

pulmonary vascular disease is unclear

Only the assessment of blood glucose must precede 

the initiation of IV alteplase in all patients



General Supportive Care and Emergency Treatment



Airway, Breathing, and Oxygenation

Airway support and ventilatory assistance are recommended for 
the treatment of patients with acute stroke who have decreased 

consciousness or who have bulbar dysfunction that causes 
compromise of the airway

Supplemental oxygen should be provided to maintain oxygen
saturation >94%.



Blood Pressure

Hypotension and hypovolemia should be corrected to maintain 
systemic perfusion levels necessary to support organ function

Patients who have elevated BP and are otherwise eligible for 
treatment with IV alteplase should have their BP carefully lowered 
so that their SBP is <185 mm Hg and their diastolic BP is <110 mm 

Hg before IV fibrinolytic therapy is initiated





Blood Glucose

It is reasonable to treat hyperglycemia to achieve blood glucose 
levels in a range of 140 to 180 mg/dL and to closely monitor to 

prevent hypoglycemia in patients with AIS in first 24 hr



Temperature

Sources of hyperthermia (temperature >38°C) should be identified 
and treated, and antipyretic medications should be administered 

to lower temperature in hyperthermic patients with stroke



Acute Medical Management



• Intravenous Fibrinolysis

• Antiplatelet

• Anticoagulant



IV Fibrinolytic



Alteplase 

0.9 mg/kg, maximum dose 90 mg over 60 min with initial 10% of    
dose given as bolus over 1 min

Reteplase 
No sufficient data 

Streptokinase 
Forbidden



IV Alteplase



In patients eligible for IV alteplase, benefit of therapy is time dependent, 
and treatment should be initiated as quickly as possible

In patients undergoing fibrinolytic therapy, physicians should be 
prepared to treat potential emergent adverse effects, including bleeding 

complications and angioedema that may cause partial airway 
obstruction

General Principles 



Given the extremely low risk of unsuspected abnormal platelet 
counts or coagulation studies in a population, it is reasonable that 

urgent IV alteplase treatment not be delayed while waiting for 
hematologic or coagulation testing if there is no reason to suspect 

an abnormal test

Bleeding Risk



IV alteplase should not be administered to patients who have 
received a full treatment dose of low-molecular-weight heparin 

(LMWH) within the previous 24 hours

Bleeding Risk



Routine use of MRI to exclude cerebral microbleeds (CMBs) 
before administration of IV alteplase is not recommended (2018)

Administration of IV alteplase in eligible patients without first 
obtaining MRI to exclude cerebral microbleeds (CMBs) is 

recommended

New recommendation

Bleeding Risk



In otherwise eligible patients who have previously had a small 
number of CMBs(1–10)  demonstrated on MRI, administration of IV 

alteplase is reasonable (2019)

CMBs (>10) demonstrated on MRI, treatment with IV alteplase may 
be associated with an increased risk of sICH, and the benefits of 

treatment are uncertain (2019)

Bleeding Risk



Bleeding Risk

IV aspirin should not be administered within 90 minutes after the 
start of IV alteplase

New recommendation



The CT hyperdense MCA sign should not be used as a criterion to 
withhold IV alteplase from patients who otherwise qualify (2018)

In patients with a hyperdense MCA sign, IV alteplase can be 
beneficial (2019)

New recommendation

Specific Circumstances



IV alteplase for adults presenting with an AIS with known sickle cell 
disease can be beneficial

New recommendation



BP should be maintained at <180/105 mm Hg for at least the first 
24 hours after IV alteplase treatment

Post-alteplase Treatment



The risk of antithrombotic therapy with antiplatelet or anticoagulant 
within the first 24 hours after treatment with IV alteplase is uncertain

Use might be considered in the presence of concomitant 
conditions for which such treatment given in the absence of IV 
alteplase is known to provide substantial benefit or withholding 

such treatment is known to cause substantial risk

Post-alteplase Treatment



Indications of Alteplase



CT

If frank hypodensity involves more than one third of the MCA 

territory, intravenous rtPA treatment should be withheld 

(2013)

There remains insufficient evidence to identify a threshold of 

hypoattenuation severity or extent that affects treatment  

response to alteplase 

(2018, 2019)



Intravenous  fibrinolytic  therapy  is  recommended in the setting of 
early ischemic changes (other than frank hypodensity) on CT, 

regardless of their extent 

2013

IV alteplase administration is recommended in the setting of 

early ischemic changes on NCCT of mild to moderate 

extent (other than frank hypodensity)

2019/2018

CT scan



Blood glucose

IV alteplase is recommended in otherwise eligible patients with 
initial glucose levels >50 mg/dL



3 hours

Age

For otherwise medically eligible patients ≥18 y of age, IV alteplase 
administration within 3 h is equally recommended for patients ≤80 

and >80 y of age



3 hours

• Severe stroke

IV alteplase is indicated within 3 h from symptom onset of 
ischemic stroke in severe stroke

Despite increased risk of hemorrhagic transformation, there is still 
proven clinical benefit for patients with severe stroke symptoms



• Mild but disabling stroke

For otherwise eligible patients with mild but disabling stroke 
symptoms, IV alteplase is recommended

• Mild nondisabling stroke

For otherwise eligible patients with mild nondisabling stroke 
symptoms (NIHSS score 0–5), IV alteplase is not recommended

New recommendation

3 hours



3 and 4.5 hours

IV alteplase treatment in the 3- to 4.5-h time window is 
recommended for those patients ≤80 y of age, without a history of 
both diabetes mellitus and prior stroke, NIHSS score ≤25, not taking 

any OACs, and without imaging evidence of ischemic injury 
involving more than one-third of the MCA territory



in AIS patients with prior stroke and diabetes mellitus 
presenting in the 3- to 4.5- h window, IV alteplase may 

be as effective as treatment in the 0- to 3-h window 
and may be a reasonable option



3 to 4.5 h

• Severe stroke

The benefit of IV alteplase between 3 and 4.5 h from symptom 
onset for patients with very severe stroke symptoms (NIHSS score 
>25) is uncertain

• Mild disabling stroke 

For otherwise eligible patients with mild disabling stroke, IV 
alteplase may be reasonable



3 to 4.5 hours

• Mild non-disabling stroke symptoms (NIHSS 0–5)

IV alteplase is not recommended for patients who could be 
treated within 3 and 4.5 hours of ischemic stroke symptom onset or 

patient last known well or at baseline state

New recommendation



Prior antiplatelet therapy 

IV alteplase is recommended for patients taking antiplatelet drug 
monotherapy before stroke

COR I; LOE A

IV alteplase is recommended in patients taking antiplatelet 

drug combination therapy (eg, aspirin/clopidogrel) before 

stroke

COR I; LOE  B-NR



End-stage renal disease 

In patients with end-stage renal disease on hemodialysis and 
normal aPTT, IV alteplase is recommended

However, those with elevated aPTT may have elevated risk for 
hemorrhagic complications.



Additional recommendations



IV alteplase administered within 4.5 hours of stroke symptom 
recognition can be beneficial in patients with AIS who awake with 
stroke symptoms or have unclear time of onset >4.5 hours from last 

known well or at baseline state and who have a DW-MRI lesion 
smaller than one-third of the MCA territory and no visible signal 

change on FLAIR

2018/2109

Wake-up and unknown time of onset



Preexisting disability

Preexisting disability does not seem to independently increase the 
risk of ICH after IV alteplase, but it may be associated with less 

neurological improvement and higher mortality 

(2018/2019)

Therapy with IV alteplase for acute stroke patients with preexisting 
disability may be reasonable, but decisions should take into 

account relevant factors, including quality of life, social support, 
place of residence, need for a caregiver, patients’ and families’ 

preferences, and goals of care



Seizure at onset

IV alteplase is reasonable in patients with a seizure at the time of 
onset of acute stroke if evidence suggests that residual 

impairments are secondary to stroke and not a postictal 
phenomenon 

(2018/2019)



Blood glucose

Treatment with IV alteplase in patients with AIS who present with 
initial glucose levels <50 or >400 mg/dL that are subsequently 

normalized and who are otherwise eligible may be reasonable

(2018/2019)



Early improvement

IV alteplase treatment is reasonable for patients who present with 
moderate to severe ischemic stroke and demonstrate early 

improvement but remain moderately impaired and potentially 
disabled in the judgment of the examiner

(2018/2019)



Coagulopathy

IV alteplase may be reasonable in patients who have a history of 
warfarin use and an INR ≤1.7 or a PT <15 s

The safety and efficacy of IV alteplase for acute stroke patients 
with platelets <100  000/mm 3 , INR >1.7, aPTT >40 s, or PT >15 s are 

unknown, and IV alteplase should not be administered

(2018/2019)



Recent major trauma 

In AIS patients with recent major trauma (within 14 d) not involving 
the head, IV alteplase may be carefully considered

In AIS patients with recent (severe head trauma within 

3 mo), IV alteplase is contraindicated



GI and genitourinary bleeding 

Reported literature details a low bleeding risk with IV alteplase 
administration in the setting of past GI/genitourinary bleeding. 
Administration of IV alteplase in this patient population may be 

reasonable

Patients with a structural GI malignancy or recent 

bleeding event within 21 d of their stroke event should be 

considered high risk, and IV alteplase administration is 

potentially harmful



Recent major surgery 

Use of IV alteplase in carefully selected patients presenting with AIS 
who have undergone a major surgery in the preceding 14 d may

be considered



Pregnancy

IV alteplase administration may be considered in pregnancy when 
the anticipated benefits of treating moderate or severe stroke 
outweigh the anticipated increased risks of uterine bleeding

The safety and efficacy of IV alteplase in the early postpartum 
period (<14 d after delivery) have not been well established



Pervious Stroke

Use of IV alteplase in patients presenting with AIS who have had a 
prior ischemic stroke within 3 mo may be harmful



Acute MI 

For patients presenting with concurrent AIS and acute MI, 
treatment with IV alteplase at the dose appropriate for cerebral 
ischemia, followed by percutaneous coronary angioplasty and 

stenting if indicated, is reasonable



Recent MI 

For patients presenting with AIS and a history of recentnon-STEMI in 
the past 3 mo, treating the ischemic stroke with IV alteplase is 

reasonable

Is reasonable if the recent MI was a STEMI involving the right or 
inferior myocardium

May be reasonable if the recent MI was a STEMI involving the left 
anterior myocardium



Management during administration of Alteplase



Control of Blood pressure

Measure BP and perform neurological assessments every 15 min during 
and after IV alteplase infusion for 2 h, then every 30 min for 6 h, then 

hourly until 24 h after IV alteplase treatment

Increase the frequency of BP measurements if SBP is >180 mm Hg or if 
DBP is >105 mm Hg



Repeat Head CT scan

If the patient develops severe headache, acute hypertension, 
nausea, or vomiting or has a worsening neurological examination, 

discontinue the infusion and obtain emergency head CT scan



Delay placement of nasogastric tubes, indwelling bladder 
catheters, or intra-arterial pressure catheters if the patient can be 

safely managed without them



Obtain a follow-up CT or MRI scan at 24 h after IV alteplase before 
starting anticoagulants or antiplatelet agents



Management of Alteplase side effects

Orolingual Angioedema 

Intracranial Bleeding 



Management of Symptomatic Intracranial Bleeding Occurring 
Within 24 Hours

Stop alteplase infusion

CBC, PT (INR), aPTT, fibrinogen level, and type and cross-match

Emergent nonenhanced head CT

Hematology and neurosurgery consultations

Supportive therapy, including BP management, ICP, CPP, MAP, 
temperature, and glucose control





10 U infused over 10–30 min
(additional dose for fibrinogen level of 

<150 mg/dL

1000 mg IV infused over 10 min 

Cryoprecipitate Tranexamic acid



Management of Orolingual Angioedema

Maintain airway

• Endotracheal intubation may not be necessary if edema is limited to anterior 

tongue and lips.

• Awake fiberoptic intubation is optimal. Nasal-tracheal intubation may be 

required but poses risk of epistaxis after IV alteplase. 

• Cricothyroidotomy  is rarely needed and also problematic after IV alteplase.

• Discontinue IV alteplase infusion and hold ACE inhibitors





Treatment of Acute Neurological Complications

Ischemic Brain Edema

Hemorrhagic Transformation

Seizures



Malignant edema

Although the cytotoxic edema normally peaks 3 to 4 days after 
injury, early reperfusion of a large volume of necrotic tissue can  

accelerate the edema to a potentially critical level within the first 
24 hours



Ischemic Brain Edema

Depending on stroke location, infarct volume, patient age, and 
degree of preexisting atrophy, edema may produce a range of 

clinical findings from being clinically silent and not associated with 
new neurological symptoms to precipitous fatal deterioration

In patients with severe stroke or posterior fossa infarctions, careful 
observation is required for early intervention to address potentially 

life-threatening edema



Medical Management of Cerebral Edema

• Restriction of free water 

• Avoid hypo-osmolar fluid

• Avoidance of excess glucose administration

• Minimization of hypoxemia and hypercarbia

• Treatment of hyperthermia

• Antihypertensive agents, particularly those that induce cerebral 
vasodilatation, should be avoided

• To assist in venous drainage, the head of the bed can be elevated at 20° to 
30°



If Hyper-Edema produces increased ICP, standard ICP 
management practices should be initiated

Hyperventilation, hypertonic saline, osmotic diuretics,  
intraventricular drainage of cerebrospinal fluid,  and  

decompressive surgery

Mannitol 

0.25 to 0.5 g/kg IV over 20 min

every 6 hours



In hospital management

Antiplatelet Treatment

Anticoagulants



Antiplatelet Treatment

Oral administration of aspirin (initial dose is 325 mg) within  24  to  
48  hours  after  stroke  onset  is  recommended for treatment of 

most patients 

(Class I; Level of Evidence A)

2013



Antiplatelet Treatment

Administration of aspirin is recommended in patients with AIS 
within 24 to 48 hours after onset

For those treated with IV alteplase, aspirin administration is 
generally delayed until 24 hours later

ASA 160 -300 mg



Antiplatelet Treatment

The usefulness of clopidogrel for the treatment of acute ischemic 
stroke is not well  established  

(Class IIb; Level of Evidence C) 2013

In minor stroke, treatment for 21 days with dual antiplatelet therapy 
(aspirin/clopidogrel) begun within 24 hours can be beneficial for 
early secondary stroke prevention for a period of up to 90 days 

from symptom onset

New recommendation in 2018



Antiplatelet Treatment

In patients presenting with minor non-cardioembolic ischemic 
stroke (NIHSS score ≤3) who did not receive IV alteplase, treatment 

with dual antiplatelet therapy (aspirin and clopidogrel) started 
within 24 hours after symptom onset  and continued for 21 days is 

effective in reducing recurrent ischemic stroke for a period of up to 
90 days from symptom onset

New recommendation

Plavix  300 mg followed by 75 mg/d for 90 days plus aspirin 75 

mg/d for the first 21 days or placebo plus aspirin



Anticoagulants

Urgent anticoagulation with heparin or Enoxaparin, with the goal 
of preventing early recurrent stroke, halting neurological 

worsening, or improving outcomes after acute  ischemic stroke, is 
not recommended for treatment of patients with acute ischemic 

stroke

(2013/2018/2109)



The safety and usefulness of oral factor Xa inhibitors in the 
treatment of AIS are not well established

Anticoagulants



Thank you for your attention



Supplements





Early signs of ischemic brain injury  

• Early infarct signs 

Loss of gray-white differentiation

Insular ribbon sign

cortical ribbon sign

Sulcal effacement

• Arterial occlusion 

hyperdense MCA sign

hyperdense MCA “dot” sign



Alberta stroke program early CT score (ASPECTS)

Scoring system

Segmental assessment of the middle cerebral artery (MCA) 
vascular territory is made and 1 point is deducted from the initial 

score of 10 for every region involved

10-point quantitative topographic CT scan score used in patients 

with middle cerebral artery (MCA) stroke

It has also been adapted for the posterior circulation  



C - caudate head

LN - lentiform nucleus

IC - internal capsule

I - insular cortex

M1 - anterior MCA cortex

M2 - MCA cortex lateral to insular ribbon

M3 - posterior MCA cortex

A anterior circulation

P posterior circulation

CT Axial slice at the level of 

thalamus and basal ganglion 
which includes 4 deep and 3 

cortical territories



M4 anterior MCA territories

M5 lateral MCA territories

M6 posterior MCA territories

CT Axial slice at the level adjacent to the most 

superior margin of the ganglionic structures which 
includes 3 cortical MCA territories

A anterior circulation

P posterior circulation



Normal CT scan received an ASPECTS of 10 points 

Score <7 is equal to 

one third of the MCA 

territory

Score of zero 
indicates diffuse 

ischemia 

involvement 

throughout the MCA 

territory



pc-ASPECTS 

Variations of the ASPECT scoring system have been described for 
use in the posterior circulation and referred to as pc-ASPECTS

pc-ASPECTS is a 10 point scale, where points are lost for each 
region affected

Unlike ASPECTS, the pons and the midbrain are worth 2 points 
each thalami (1 point each)



Occipital lobes 1 point each

Midbrain 2 points

Pons 2 points

Cerebellar hemispheres 1 
point each



Atlantis CT summit criteria

Scans were scored as >1/3 
MCA infarction if there was 

substantial infarct in ≥2 of 

the 4 areas in 1 hemisphere


