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Is patient a candidate for
intra-arterial treatment?

Initial assessment
Exam: vitals, O2 (oxygen), monitor, record weight, NIHSS

Labs:
1) Glucose
2) INR/Cr/CBC (including platelets) – if there is no

suspicion that these are abnormal, do not delay head
CT or tPA

Unless emergently indicated do not delay imaging/IV tPA to 
obtain EKG, CXR or place foley

Patient presents with 
signs and symptoms of 

an acute stroke

Manage 
hemorrhagic stroke

Positive for 
hemorrhage Evaluate for

TIA

Negative for hemorrhage 
(resolved neurological 
deficits)

Symptom 
onset?

Negative for hemorrhage 
(continuing neurological deficits)

Neurology consultation 
(if available and timely)

Neurology consultation

Within 4.5 hours > 4.5 hours or time of onset is unknown

IV tPA 
contraindicated?

yes

• Place 2 IVs of adequate size for
contrast administration

• Treat SBP if > 185, DBP if > 110
• Administer IV tPA (avoid significant

delays seeking consult, IV tPA is
standard of care)

• Post IV tPA monitoring

no

Is intra-arterial 
treatment 
available?

yes

Admit to appropriate 
level of care

Treat

no

yes

Perform CTA head and 
neck if not already 
obtained on initial 

imaging

Non-contrast head CT and 
consider CTA head and neck if 

it will not delay IV tPA (or 
MRI/MRA if readily available)

Is tPA indicated based on 
symptoms (causing measurable 
neurological deficits) and can be 

given within a 4.5 hour
time frame?

Admit to appropriate 
level of care

no

yes

Is proximal large vessel 
occlusion with small 

ischemic burden 
present?

Admit to appropriate 
level of care

no

Consider transfer to 
facility with intra-arterial 

treatment capabilities

no

yes
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Evidence Grading 
The American Heart Association (AHA)/American Stroke Association (ASA) uses its own system for clas-
sifying recommendations and evaluating the levels of evidence.  This system is explained in the AHA/ASA 
stroke documents.  Since this is an endorsement document, ICSI did not use its own system to evaluate the 
levels of evidence or classify recommendations.  In one instance where the level of evidence for a recom-
mendation was upgraded, the work group used AHA/ASA's system.  In all other instances, where new 
literature was available to support the existing recommendations or qualification statement for an existing 
recommendation, the new literature was cited.  If there was no new literature on the topic, and the recom-
mendation was still valid based on the existing practice and previous literature, no literature was cited.

Return to Table of Contents
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Foreword
The American Heart Association/American Stroke Association (AHA/ASA) is not a sponsor of or affiliated 
with, nor does it endorse ICSI or the ICSI Diagnosis and Initial Treatment of Ischemic Stroke work group.  
AHA/ASA has not reviewed ICSI's process for endorsement of guidelines.  The following ICSI endorsement 
and conclusions are solely the consensus of the ICSI Diagnosis and Initial Treatment of Ischemic Stroke 
work group using the ICSI Endorsement Process.

Return to Table of Contents

Introduction
Stroke is the fifth leading cause of death in the United States and a leading cause of serious long-term 
disability (Mozzafarian, 2015; Kochanek, 2014).  Annually, approximately 800,000 people in the United 
States have a stroke, and 130,000 die (Centers for Disease Control and Prevention, 2016). Of all strokes, 
87% are ischemic strokes (Mozaffarian, 2015).  In Minnesota, ischemic stroke death rate – regardless of 
gender and age group – is at 19 per 100,000, compared to the national rate of 20 per 100,000, for years 2011-
2013 per the Centers for Disease Control and Prevention's Interactive Atlas of Heart Disease and Stroke.

In the United States, one person dies from stroke every four minutes, on average (Mozaffarian, 2015).  
Therefore, time is of the essence in getting appropriate early care for persons with an onset of stroke symp-
toms.  The recommendations in this guideline are for early management of stroke due to ischemic brain 
ischemia/infarction.  This guideline does not address stroke prevention, transient ischemic stroke (TIA) or 
management of hemorrhagic stroke.

To increase access to appropriate early care for stroke, Minnesota passed legislation to authorize the 
Minnesota Department of Health (MDH) to designate hospitals as Acute Stroke-Ready Hospitals, Primary 
Stroke Centers and Comprehensive Stroke Centers.  In addition to hospital designation, the legislation 
also included data collection and reporting, and standardization of EMS protocols.  These changes have 
led to 91 hospitals in Minnesota getting designated as stroke hospitals as of January 1, 2016, and 87% of 
residents living within 30 minutes of a designated stroke center, per MDH data.  MDH provides training, 
education and other resources to the hospitals that want to become designated as stroke centers.  The ICSI 
Diagnosis and Initial Treatment of Ischemic Stroke guideline work group strongly encourages the hospitals 
to participate in this process.

Return to Table of Contents

Endorsement of American Heart Association (AHA)/American Stroke 
Association (ASA) Stroke Documents

The ICSI Diagnosis and Initial Treatment of Ischemic Stroke guideline work group endorsed the content 
and recommendations from three AHA/ASA documents (see below).  For detailed explanation and evidence 
supporting the recommendations, see the original documents.  AHA/ASA provided writing group and 
reviewer group conflict of interest disclosures.  These were reviewed and taken into consideration by the 
ICSI Diagnosis and Initial Treatment of Ischemic Stroke work group.  The AHA/ASA's original documents 
can be accessed at http://www.strokeassociation.org/STROKEORG/.

1.	 2013 AHA/ASA Guidelines for the Early Management of Patients with Acute Ischemic Stroke.   
Full citation: Jauch EC, Saver JL, Adams HP Jr, Bruno A, Connors JJ, Demaerschalk BM, Khatri P, 
McMullan PW Jr, Qureshi AI, Rosenfeld K, Scott PA, Summers DR, Wang DZ, Wintermark M, Yonas 
H; on behalf of the American Heart Association Stroke Council, Council on Cardiovascular Nursing, 
Council on Peripheral Vascular Disease, and Council on Clinical Cardiology. 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;44:870-947.

Return to Table of Contents
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The literature search was conducted for studies published between January 2012 and March 2016 for any 
new studies to update the recommendations in this document.  For information on the types of studies 
searched and the literature search terms, please see Appendix A, "Literature Search Terms by Topic." 

The following sections content and recommendations were reviewed and endorsed:  

•	 Public Stroke Education and Prehospital Stroke Management

•	 Designation of Stroke Centers and Stroke Care Quality Improvement Process

•	 Emergency Evaluation and Diagnosis of Acute Ischemic Stroke

•	 Early Diagnosis: Brain and Vascular Imaging: Recommendations for Patients With Acute Cerebral 
Ischemic Symptoms That Have Not Yet Resolved

•	 General Supportive Care and Treatment of Acute Complications

•	 Anticoagulants

•	 Antiplatelet Agents

•	 Admission to the Hospital and General Acute Treatment (After Hospitalization)

•	 Treatment of Acute Neurological Complications

The following sections content and recommendations were reviewed and endorsed:  

•	 Early Diagnosis: Brain and Vascular Imaging: Recommendations for Patients With Cerebral 
Ischemic Symptoms That Have Resolved 

•	 Intravenous Fibrinolysis

•	 Endovascular Interventions

•	 Volume Expansion, Vasodilators, and Induced Hypertension

•	 Neuroprotective Agents

•	 Surgical Interventions

2.	 2015 AHA/ASA Focused Update of the 2013 Guidelines for the Early Management of Patients 
With Acute Ischemic Stroke Regarding Endovascular Treatment.

Full citation: Powers WJ, Derdeyn CP, Biller J, Coffey CS, Hoh BL, Jauch EC, Johnston KC, Johnston 
SC, Khalessi AA, Kidwell CS, Meschia JF, Ovbiagele B, Yavagal DR; on behalf of the American Heart 
Association Stroke Council. 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: a guideline for healthcare professionals from the American Heart Association/
American Stroke Association. Stroke 2015;46:3020-35. 

ICSI did not conduct literature search on the recommendations in this guideline since AHA/ASA's update 
was recent.  However, it was brought to the attention by work group members to include in the review 
two studies published in 2016 on this topic.  Those studies are Goyal, 2016 and Schönenberger, 2016.  
Refer to the reference section for full citations on these studies.

Return to Table of Contents
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3.	 2016 Scientific Rationale for the Inclusion and Exclusion Criteria for Intravenous Alteplase in 
Acute Ischemic Stroke.  Full citation: Demaerschalk BM, Kleindorfer DO, Adeoye OM, Demchuk 
AM, Fugate JE, Grotta JC, Khalessi AA, Levy EI, Palesch YY, Prabhakaran S, Saposnik G, Saver JL, 
Smith EE; on behalf of the American Heart Association Stroke Council and Council on Epidemiology 
and Prevention. Scientific rationale for the inclusion and exclusion criteria for intravenous alteplase in 
acute ischemic stroke: a statement for healthcare professionals from the American Heart Association/
American Stroke Association. Stroke 2016;47:581-641. 

ICSI did not conduct literature search on the recommendations in this guideline, since AHA/ASA's 
update was recent.

Return to Table of Contents
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 Diagnosis and Initial Treatment of Ischemic Stroke	
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AHA/ASA Recommendation AHA/ASA Class ICSI Work Group 
Consensus 

Qualification Statement/ 
Comment 

New Literature 
Support 

8.  Implementation of telestroke 
consultation in conjunction with 
stroke education and training for 
healthcare providers can be useful in 
increasing the use of intravenous rtPA 
at community hospitals without access 
to adequate onsite stroke expertise 
(Class IIa; Level of Evidence B). (New 
recommendation) 

Class IIa: Benefit>>Risk 

IT IS REASONABLE to 
perform 
procedure/administer 
treatment. 

Agree Demaerschalk, 2012a; 
Demaerschalk, 2012b; 
Meyer, 2012 

9.  The creation of ASRHs can be 
useful (Class IIa; Level of Evidence C). 
As with PSCs, the organization of such 
resources will depend on local 
resources. The stroke system design of 
regional ASRHs and PSCs that 
provide emergency care and that are 
closely associated with a CSC, which 
provides more extensive care, has 
considerable appeal. (New 
recommendation) 

Class IIa: Benefit>>Risk 

IT IS REASONABLE to 
perform 
procedure/administer 
treatment. 

Agree  

 
Evaluation/Diagnosis

 

AHA/ASA Recommendation AHA/ASA Class ICSI Work Group 
Consensus 

Qualification Statement/ 
Comment 

New Literature 
Support 

Emergency Evaluation and Diagnosis of Acute Ischemic Stroke 
1.  An organized protocol for the 
emergency evaluation of patients with 
suspected stroke is recommended 
(Class I; Level of Evidence B). The goal 
is to complete an evaluation and to 
begin fibrinolytic treatment within 60 
minutes of the patient’s arrival in an 
ED. Designation of an acute stroke 
team that includes physicians, nurses, 
and laboratory/radiology personnel is 
encouraged. Patients with stroke 
should have a careful clinical 
assessment, including neurological 
examination. (Unchanged from the 
previous guideline) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 
 

Agree  

 Return to Table of Contents
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AHA/ASA Recommendation AHA/ASA Class ICSI Work Group 
Consensus 

Qualification Statement/ 
Comment 

New Literature 
Support 

2.  The use of a stroke rating scale, 
preferably the NIHSS, is 
recommended (Class I; Level of 
Evidence B). (Unchanged from the 
previous guideline) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

3.  A limited number of hematologic, 
coagulation, and biochemistry tests 
are recommended during the initial 
emergency evaluation, and only the 
assessment of blood glucose must 
precede the initiation of intravenous 
rtPA (Table 8) (Class I; Level of 
Evidence B). (Revised from the previous 
guideline) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree 

For the list of tests, refer to 
Table 8 (Immediate 
Diagnostic Studies: 
Evaluation of a Patient With 
Suspected Acute Ischemic 
Stroke) on page 881 in the 
2013 AHA/ASA Guidelines 
for the Early Management of 
Patients with Acute Ischemic 
Stroke. 

 

4.  Baseline electrocardiogram 
assessment is recommended in 
patients presenting with acute 
ischemic stroke but should not delay 
initiation of intravenous rtPA (Class I; 
Level of Evidence B). (Revised from the 
previous guideline) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

5.  Baseline troponin assessment is 
recommended in patients presenting 
with acute ischemic stroke but should 
not delay initiation of intravenous 
rtPA (Class I; Level of Evidence C). 
(Revised from the previous guideline) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

6.  The usefulness of chest radiographs 
in the hyperacute stroke setting in the 
absence of evidence of acute 
pulmonary, cardiac, or pulmonary 
vascular disease is unclear. If 
obtained, they should not 
unnecessarily delay administration of 
fibrinolysis (Class IIb; Level of 
Evidence B). (Revised from the previous 
guideline) 

Class IIb: Benefit ≥ Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

 
Return to Table of Contents
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AHA/ASA Recommendation AHA/ASA Class ICSI Work Group 
Consensus 

Qualification Statement/ 
Comment 

New Literature 
Support 

Early Diagnosis: Brain and Vascular Imaging: Recommendations for Patients With Acute Cerebral Ischemic 
Symptoms That Have Not Yet Resolved 
1.  Emergency imaging of the brain is 
recommended before initiating any 
specific therapy to treat acute 
ischemic stroke (Class I; Level of 
Evidence A). In most instances, NECT 
will provide the necessary information 
to make decisions about emergency 
management. (Unchanged from the 
previous guideline) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

2.  Either NECT or MRI is 
recommended before intravenous 
rtPA administration to exclude ICH 
(absolute contraindication) and to 
determine whether CT hypodensity or 
MRI hyperintensity of ischemia is 
present (Class I; Level of Evidence A). 
(Revised from the 2009 imaging 
scientific statement) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree   

3.  Intravenous fibrinolytic therapy is 
recommended in the setting of early 
ischemic changes (other than frank 
hypodensity) on CT, regardless of 
their extent (Class I; Level of Evidence 
A). (Revised from the 2009 imaging 
scientific statement) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

4.  A non-invasive intracranial 
vascular study is strongly 
recommended during the initial 
imaging evaluation of the acute stroke 
patient if either intra-arterial 
fibrinolysis or mechanical 
thrombectomy is contemplated for 
management but should not delay 
intravenous rtPA if indicated (Class I; 
Level of Evidence A). (Revised from the 
2009 imaging scientific statement) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree with qualification 

The ICSI work group would 
like to change this 
recommendation to add 
“cervical and” before 
intracranial vascular.  
Therefore, the 
recommendation would state 
the following: 
A non-invasive cervical and 
intracranial vascular study 
is strongly recommended 
during the initial imaging 
evaluation of the acute 
stroke patient if either 
intra-arterial fibrinolysis or 
mechanical thrombectomy 
is contemplated for 
management but should not 
delay intravenous rtPA if 
indicated. 

Menon, 2015; 
van den Wijngaard, 
2015; 
Chung, 2014 
 

 
Return to Table of Contents
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AHA/ASA Recommendation AHA/ASA Class ICSI Work Group Consensus 

Qualification Statement/ 
Comment 

New Literature 
Support 

5.  In intravenous fibrinolysis 
candidates, the brain imaging study 
should be interpreted within 45 
minutes of patient arrival in the ED by 
a physician with expertise in reading 
CT and MRI studies of the brain 
parenchyma (Class I; Level of 
Evidence C). (Revised from the previous 
guideline) 

Class I: Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree Spokoyny, 2014; 
Demaerschalk, 
2012b 
 

6.  CT perfusion and MRI perfusion 
and diffusion imaging, including 
measures of infarct core and 
penumbra, may be considered for the 
selection of patients for acute 
reperfusion therapy beyond the time 
windows for intravenous fibrinolysis. 
These techniques provide additional 
information that may improve 
diagnosis, mechanism, and severity of 
ischemic stroke and allow more 
informed clinical decision-making 
(Class IIb; Level of Evidence B). 
(Revised from the 2009 imaging 
scientific statement) 

Class IIb: Benefit ≥ Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED 

Disagree 

The ICSI Diagnosis and Initial 
Treatment of Ischemic Stroke 
work group concluded that 
evidence of value of 
core/penumbra imaging remains 
unproven, and its use in 
selecting patients for treatment 
with IV tPA beyond 
recommended time window of 
4.5 hours from onset is not 
recommended outside a 
clinical trial per 
recommendation 3 in Wake-
up/Unclear Onset Time Stroke 
section of Intravenous 
Fibrinolysis recommendations 
table. Recommendation 3 
pertains to the use of imaging 
criteria to determine 
administration of  IV tPA but in 
the setting of “wake-up stroke” 
(or onset time unknown). Please 
also see recommendation 3 in 
Imaging section of Endovascular 
Interventions recommendations 
table pertaining to selection for 
endovascular thrombectomy 
beyond recommended window 
of 6 hours from onset. 

Albers, 2015; 
Borst, 2015; 
Burton, 2015; 
Galinovic, 2014; 
Sanelli, 2014; 
Schroeder, 2014; 
Lin, 2014; 
Kidwell, 2013; 
Michel, 2012; 
Nagakane, 2012 

7.  Frank hypodensity on NECT may 
increase the risk of hemorrhage with 
fibrinolysis and should be considered 
in treatment decisions. If frank 
hypodensity involves more than one 
third of the MCA territory, 
intravenous rtPA treatment should be 
withheld (Class III; Level of Evidence 
A). (Revised from the 2009 imaging 
scientific statement) 

Class III: Harm or No 
Benefit 
 
 

Agree  

 Return to Table of Contents
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Acute Management

 

AHA/ASA Recommendation AHA/ASA Class ICSI Work Group Consensus 

Qualification Statement/ 
Comment 

New Literature 
Support 

General Supportive Care and Treatment of Acute Complications 
1.  Cardiac monitoring is recommended 
to screen for atrial fibrillation and other 
potentially serious cardiac arrhythmias 
that would necessitate emergency cardiac 
interventions. Cardiac monitoring should 
be performed for at least the first 24 
hours (Class I; Level of Evidence B). 
(Revised from the previous guideline) 

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be performed/ 
administered. 

Agree  

Further studies are required to 
determine patient selection, 
optimal timing, method and 
duration of cardiac 
monitoring, which are 
important issues relevant to 
long-term secondary stroke 
prevention that is beyond the 
purview of this guideline. 

 

2.  Patients who have elevated blood 
pressure and are otherwise eligible for 
treatment with intravenous rtPA should 
have their blood pressure carefully 
lowered (Table 9) so that their systolic 
blood pressure is <185 mmHg and their 
diastolic blood pressure is <110 mmHg 
(Class I; Level of Evidence B) before 
fibrinolytic therapy is initiated. If 
medications are given to lower blood 
pressure, the clinician should be sure that 
the blood pressure is stabilized at the 
lower level before beginning treatment 
with intravenous rtPA and maintained 
below 180/105 mmHg for at least the first 
24 hours after intravenous rtPA 
treatment. (Unchanged from the previous 
guideline) 

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be performed/ 
administered. 

Agree 
For approaches to arterial 
hypertension in acute ischemic 
stroke, refer to Table 9  
(Potential Approaches to 
Arterial Hypertension in Acute 
Ischemic Stroke Patients Who 
are Candidates for Acute 
Reperfusion Therapy) on page 
891 in the 2013 AHA/ASA 
Guidelines for the Early 
Management of Patients with 
Acute Ischemic Stroke. 

Berge, 2015; 
Lee, 2015; 
Bath, 2014; 
He, 2014 

3.  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 (Class I; Level 
of Evidence C). (Unchanged from the 
previous guideline)  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree Minnerup, 2012 

4.  Supplemental oxygen should be 
provided to maintain oxygen saturation > 
94% (Class I; Level of Evidence C). 
(Revised from the previous guideline)  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree Bennett, 2014 

 Return to Table of Contents
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AHA/ASA Recommendation AHA/ASA Class ICSI Work Group 
Consensus 

Qualification Statement/ 
Comment 

New Literature 
Support 

5.  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 (Class 
I; Level of Evidence C). (Unchanged from 
the previous guideline)  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

6.  Until other data become available, 
consensus exists that the previously 
described blood pressure 
recommendations should be followed in 
patients undergoing other acute 
interventions to recanalize occluded 
vessels, including intra-arterial 
fibrinolysis (Class I; Level of Evidence C). 
(Unchanged from the previous guideline)  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree with qualification 

For the list of therapies, refer 
to Table 9  (Potential 
Approaches to Arterial 
Hypertension in Acute 
Ischemic Stroke Patients Who 
are Candidates for Acute 
Reperfusion Therapy) on page 
891 in the 2013 AHA/ASA 
Guidelines for the Early 
Management of Patients with 
Acute Ischemic Stroke 
guideline. 

It is consensus of the ICSI 
work group to add Clevidipine 
to this list.  Studies have been 
done to evaluate the 
effectiveness and safety of this 
therapy. 

 

7.  In patients with markedly elevated 
blood pressure who do not receive 
fibrinolysis, a reasonable goal is to lower 
blood pressure by 15% during the first 24 
hours after onset of stroke. The level of 
blood pressure that would mandate such 
treatment is not known, but consensus 
exists that medications should be 
withheld unless the systolic blood 
pressure is > 220 mm Hg or the diastolic 
blood pressure is > 120 mm Hg (Class I; 
Level of Evidence C). (Revised from the 
previous guideline)  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree He, 2014 

8.  Hypovolemia should be corrected with 
intravenous normal saline, and cardiac 
arrhythmias that might be reducing 
cardiac output should be corrected (Class 
I; Level of Evidence C). (Revised from the 
previous guideline)  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  
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AHA/ASA Recommendation AHA/ASA Class ICSI Work Group 
Consensus 
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12.  Evidence indicates that persistent in-
hospital hyperglycemia during the first 
24 hours after stroke is associated with 
worse outcomes than normoglycemia, 
and thus, 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 acute 
ischemic stroke (Class IIa; Level of 
Evidence C). (Revised from the previous 
guideline) 

Class IIa: 
Benefit>>Risk 

IT IS REASONABLE 
to perform 
procedure/administer 
treatment. 

Agree Rosso, 2015 
 

13.  The management of arterial 
hypertension in patients not undergoing 
reperfusion strategies remains 
challenging. Data to guide 
recommendations for treatment are 
inconclusive or conflicting. Many patients 
have spontaneous declines in blood 
pressure during the first 24 hours after 
onset of stroke. Until more definitive data 
are available, the benefit of treating 
arterial hypertension in the setting of 
acute ischemic stroke is not well 
established (Class IIb; Level of Evidence 
C). Patients who have malignant 
hypertension or other medical indications 
for aggressive treatment of blood 
pressure should be treated accordingly. 
(Revised from the previous guideline) 

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree Lee, 2015; 
Zhao, 2015; 
Bath, 2014; 
He, 2014 
 

14.  Supplemental oxygen is not 
recommended in non-hypoxic patients 
with acute ischemic stroke (Class III; 
Level of Evidence B). (Unchanged from the 
previous guideline) 

Class III: Harm or No 
Benefit 

Agree Bennett, 2014 
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Intravenous Fibrinolysis (Endorsed Recommendations from the 2016 Scientific Rationale for the Inclusion 
and Exclusion Criteria for Intravenous Alteplase in Acute Ischemic Stroke) 
Age Issues 
1.  For otherwise medically eligible 
patients ≥ 18 years of age, intravenous 
alteplase administration within 3 hours is 
equally recommended for patients < 80 
and > 80 years of age. Older age is an 
adverse prognostic factor in stroke but 
does not modify the treatment effect of 
thrombolysis. Although older patients 
have poorer outcomes, higher mortality, 
and higher rates of sICH than those < 80 
years of age, compared with control 
subjects, intravenous alteplase provides a 
better chance of being independent at 3 
months across all age groups (Class I; 
Level of Evidence A).  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be performed/ 
administered. 

Agree   

2.  The efficacy and risk of intravenous 
alteplase administration in the pediatric 
population (neonates, children, and 
adolescents < 18 years of age) are not well 
established (Class IIb; Level of Evidence 
B).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

Stroke Severity  
1.  For severe stroke symptoms, 
intravenous alteplase is indicated within 3 
hours from symptom onset of ischemic 
stroke. Despite increased risk of 
hemorrhagic transformation, there is still 
proven clinical benefit for patients with 
severe stroke symptoms (Class I; Level of 
Evidence A). 

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

2.  For patients with mild but disabling 
stroke symp"toms, intravenous alteplase is 
indicated within 3 hours from symptom 
onset of ischemic stroke. There should be 
no exclusion for patients with mild but 
nonetheless disabling stroke symptoms in 
the opinion of the treating physician from 
treatment with intravenous alteplase 
because there is proven clinical benefit 
for those patients (Class I; Level of 
Evidence A).  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  
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3.  Within 3 hours from symptom onset, 
treatment of patients with milder 
ischemic stroke symptoms that are 
judged as non-disabling may be 
considered. Treatment risks should be 
weighed against possible benefits; 
however, more study is needed to further 
define the risk-to-benefit ratio (Class IIb; 
Level of Evidence C). 

Class IIb: Benefit > 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

Rapidly Improving 
1.  Intravenous 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 (Class IIa; Level of Evidence 
A).  

Class IIa: 
Benefit>>Risk 

IT IS REASONABLE 
to perform 
procedure/administer 
treatment. 

Agree  

2.  Because time from onset of symptoms 
to treatment has such a powerful impact 
on outcome, delaying treatment with 
intravenous alteplase to monitor for 
further improvement is not 
recommended (Class III; Level of 
Evidence C).  

Class III: Harm or No 
Benefit 
 
 

Agree  

Time from Symptom Onset  
1.  The time from last seen normal to 
treatment with intravenous alteplase 
should be < 3 hours for eligible patients 
with the use of standard eligibility 
criteria (Class I; Level of Evidence A).  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

2.  Intravenous alteplase treatment in the 
3- to 4.5-hour time window is also 
recommended for those patients < 80 
years 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 (Class I; Level of 
Evidence B).  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree 

See Extended 3- to 4.5-Hour 
Window: Recommendations 
Section below for 
recommendations on patients 
> 80 years of age, patients 
taking warfarin with an INR < 
1.7, patients with a baseline 
NIHSS score > 25 and patients 
with prior stroke and diabetes 
mellitus. 

 

3.  Treatment should be initiated as 
quickly as possible within the above listed 
time frames because time to treatment is 
strongly associated with outcome (Class I; 
Level of Evidence A). 

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  
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4.  In patients in the 0- to 4.5-hour time 
window who meet criteria for treatment 
with intravenous alteplase, substantially 
delaying intravenous alteplase treatment 
to obtain penumbral imaging before 
treatment is not recommended (Class III; 
Level of Evidence C). 

Class III: Harm or No 
Benefit 
 
 

Agree  

Extended 3- to 4.5-Hour Window 
1.  Intravenous alteplase is recommended 
for carefully selected patients who meet 
ECASS III criteria and are treated in the 
3- to 4.5-hour window (Class I; Level of 
Evidence B).  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

2.  For patients > 80 years of age 
presenting in the 3- to 4.5-hour window, 
intravenous alteplase treatment is safe 
and can be as effective as in younger 
patients (Class IIa; Level of Evidence B).  

Class IIa: 
Benefit>>Risk 

IT IS REASONABLE 
to perform 
procedure/administer 
treatment. 

Agree  

3.  For patients taking warfarin and with 
an INR < 1.7 who present in the 3- to 4.5-
hour window, intravenous alteplase 
treatment appears safe and may be 
beneficial (Class IIb; Level of Evidence B).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

4.  The benefit of intravenous alteplase 
administration for acute stroke patients 
with a baseline NIHSS score > 25 and 
presenting in the 3- to 4.5-hour window is 
uncertain (Class IIb; Level of Evidence C).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

5.  In acute ischemic stroke patients with 
prior stroke and diabetes mellitus 
presenting in the 3- to 4.5- hour window, 
intravenous alteplase may be as effective 
as treatment in the 0- to 3-hour window 
and may be a reasonable option (Class 
IIb; Level of Evidence B).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

Acute Intracranial Hemorrhage on CT  
1.  Intravenous alteplase should not be 
administered to a patient whose CT 
reveals an acute intracranial hemorrhage 
(Class III; Level of Evidence C). 

Class III: Harm or No 
Benefit 

Agree  
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Pregnancy and Postpartum 
1.  Intravenous alteplase administration 
for ischemic stroke may be considered in 
pregnancy when the anticipated benefits 
of treating moderate to severe stroke 
outweigh the anticipated increased risks 
of uterine bleeding (Class IIb; Level of 
Evidence C).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree with qualification 

It is consensus of the ICSI 
work group to recommend 
consultation with a high-risk 
obstetrics gynecology provider 
in these instances. 

 

2.  The safety and efficacy of intravenous 
alteplase in the early postpartum period 
(< 14 days after delivery) have not been 
well established (Class IIb; Level of 
Evidence C).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

3.  Urgent consultation with an 
obstetrician-gynecologist and potentially 
a perinatologist to assist with 
management of the mother and fetus is 
recommended (Class I; Level of Evidence 
C).  

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree  

Platelets and Coagulation Studies  
1.  The safety and efficacy of intravenous 
alteplase for acute stroke patients with 
platelets < 100000/mm

3
, INR > 1.7, aPTT 

> 40 seconds, or PT > 15 seconds are 
unknown, and intravenous alteplase is 
not recommended (Class III; Level of 
Evidence C). 

Class III: Harm or No 
Benefit 

Agree  

2.  Given the extremely low risk of 
unsuspected abnormal platelet counts or 
coagulation studies in a population, it is 
reasonable that urgent intravenous 
alteplase treatment not be delayed while 
waiting for hematologic or coagulation 
testing if there is no reason to suspect an 
abnormal test (Class IIa; Level of 
Evidence B). 

Class IIa: 
Benefit>>Risk 

IT IS REASONABLE 
to perform 
procedure/administer 
treatment. 

Agree  

History of Bleeding Diathesis/Coagulopathy  
1.  The safety and efficacy of intravenous 
alteplase for acute stroke patients with a 
clinical history of potential bleeding 
diathesis or coagulopathy are unknown. 
Intravenous alteplase may be considered 
on a case-by-case basis (Class IIb; Level of 
Evidence C). 

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  
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Anticoagulant Use 
1.  Intravenous alteplase may be reasonable 
in patients who have a history of warfarin 
use and an INR ≤ 1.7 (Class IIb; Level of 
Evidence B).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

2.  Intravenous alteplase in patients who 
have a history of warfarin use and an INR > 
1.7 is not recommended (Class III; Level of 
Evidence B). 

Class III: Harm or 
No Benefit 
 

Agree  

3.  Intravenous alteplase in patients who 
have received a dose of LMWH within the 
previous 24 hours is not recommended. This 
applies to both prophylactic doses and 
treatment doses (Class III; Level of Evidence 
B).  

Class III: Harm or 
No Benefit 
 

Agree  

Refer to Table 4 (Inclusion and 
Exclusion Characteristics of 
Patients With Ischemic Stroke 
Who Could Be Treated With 
Intravenous rTPA Within 3 Hours 
From Symptom Onset) on page 
586 of the 2016 Scientific 
Rationale for the Inclusion and 
Exclusion Criteria for Intravenous 
Alteplase in Acute Ischemic 
Stroke. The table states that as it 
relates to heparin, exclusion 
criteria include heparin 
received within 48 hours resulting 
in abnormally elevated aPTT 
above the upper limit of normal. 

 

4.  The use of intravenous alteplase in 
patients taking direct thrombin inhibitors or 
direct factor Xa inhibitors has not been 
firmly established but may be harmful (Class 
III; Level of Evidence C). The use of 
intravenous alteplase in patients taking 
direct thrombin inhibitors or direct factor 
Xa inhibitors is not recommended unless 
laboratory tests such as aPTT, INR, platelet 
count, ecarin clotting time, thrombin time, 
or appropriate direct factor Xa activity 
assays are normal or the patient has not 
received a dose of these agents for > 48 hours 
(assuming normal renal metabolizing 
function).  

Class III: Harm or 
No Benefit 
 
 

Agree 

Antidotes are being tested for 
direct factor Xa and thrombin 
inhibitors. At this point, no 
recommendation can be made 
about efficacy and safety of 
alteplase in patients taking direct 
facor Xa and thrombin inhibitors. 
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Major Surgery Within 14 Days 

1.  Use of intravenous alteplase in 
carefully selected patients presenting with 
acute ischemic stroke who have 
undergone a major surgery in the 
preceding 14 days may be considered, but 
the potential increased risk of surgical-
site hemorrhage should be weighed 
against the anticipated benefits of 
reduced stroke-related neurological 
deficits (Class IIb; Level of Evidence C). 

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

Major Trauma Within 14 days and Severe Head Trauma Within 3 Months 
1.  In acute ischemic stroke patients with 
recent major trauma (within 14 days), 
intravenous alteplase may be carefully 
considered, with the risks of bleeding 
from injuries related to the trauma 
weighed against the severity and potential 
disability from the ischemic stroke (Class 
IIb; Level of Evidence C).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

2.  In acute ischemic stroke patients with 
recent severe head trauma (within 3 
months), intravenous alteplase is 
contraindicated (Class III; Level of 
Evidence C).  

Class III: Harm or No 
Benefit 
 

Agree  

3.  Given the possibility of bleeding 
complications from the underlying severe 
head trauma, intravenous alteplase is not 
recommended in posttraumatic infarction 
that occurs during the acute in-hospital 
phase (Class III; Level of Evidence C).  

Class III: Harm or No 
Benefit 
 

Agree  

Acute MI or History of Recent MI 
1.  For patients presenting with 
concurrent acute ischemic stroke and 
acute MI, treatment with intravenous 
alteplase at the dose appropriate for 
cerebral ischemia, followed by 
percutaneous coronary angioplasty and 
stenting if indicated, is reasonable (Class 
IIa; Level of Evidence C).  

Class IIa: 
Benefit>>Risk 

IT IS REASONABLE 
to perform 
procedure/administer 
treatment. 

Agree  
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2.  For patients presenting with acute 
ischemic stroke and a history of recent 
MI in the past 3 months, treating the 
ischemic stroke with intravenous 
alteplase is reasonable if the recent MI 
was non-STEMI (Class IIa; Level of 
Evidence C), is reasonable if the recent 
MI was STEMI involving the right or 
inferior myocardium (Class IIa; Level of 
Evidence C), and may be reasonable if the 
recent MI was STEMI involving the left 
anterior myocardium (Class IIb; Level of 
Evidence C). 

Class IIa: 
Benefit>>Risk 

IT IS REASONABLE 
to perform 
procedure/administer 
treatment. 

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

Left-Sided Heart Thrombus 
1.  For patients with major acute ischemic 
stroke likely to produce severe disability 
and known left atrial or ventricular 
thrombus, treatment with intravenous 
alteplase may be reasonable (Class IIb; 
Level of Evidence C).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

2.  For patients presenting with moderate 
acute ischemic stroke likely to produce 
mild disability and known left atrial or 
ventricular thrombus, treatment with 
intravenous alteplase is of uncertain net 
benefit (Class IIb; Level of Evidence C).  

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree  

Endocarditis 
1.  For patients with acute ischemic 
stroke and symptoms consistent with 
infective endocarditis, treatment with 
intravenous alteplase is not recommended 
because of the increased risk of 
intracranial hemorrhage (Class III; Level 
of Evidence C). 

Class III: Harm or No 
Benefit 
 

Agree  

History of Intracranial/Spinal Surgery Within 3 Months 
1.  For patients with acute ischemic 
stroke and a history of intracranial/spinal 
surgery within the prior 3 months, 
intravenous alteplase is potentially 
harmful (Class III; Level of Evidence C). 

Class III: Harm or No 
Benefit 
 
 

Agree  
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History of Ischemic Stroke Within 3 Months 
1. Use of intravenous alteplase in patients
presenting with acute ischemic stroke
who have had a prior ischemic stroke
within 3 months may be harmful (Class
III; Level of Evidence B).

Class III: Harm or No 
Benefit 

Agree 

2. The potential for increased risk of
sICH and associated morbidity and
mortality exists but is not well established
(Class IIb; Level of Evidence B).

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree 

3. The potential risks should be discussed
during thrombolysis eligibility
deliberation and weighed against the
anticipated benefits during decision-
making (Class I; Level of Evidence C).

Class I: 
Benefit>>>Risk 

Procedure/Treatment 
SHOULD be 
performed/administered. 

Agree 

Active Internal Bleeding or History of Gastrointestinal/Genitourinary Bleeding Within 21 Days 
1. Reported literature details a low
bleeding risk with intravenous alteplase
administration in the setting of past
gastrointestinal/genitourinary bleeding.
Administration of intravenous alteplase
in this patient population may be
reasonable (Class IIb; Level of Evidence
C).

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree 

2. Patients with a structural
gastrointestinal malignancy or recent
bleeding event within 21 days of their
stroke event should be considered high
risk, and intravenous alteplase
administration is potentially harmful
(Class III; Level of Evidence C).

Class III: Harm or No 
Benefit 

Agree 

Arterial Puncture of Non-Compressible Vessels in the Preceding 7 Days 
1. The safety and efficacy of
administering intravenous alteplase to
acute stroke patients who have had an
arterial puncture of a non-compressible
blood vessel in the 7 days preceding
stroke symptoms are uncertain (Class
IIb; Level of Evidence C).

Class IIb: Benefit ≥ 
Risk 

Procedure/Treatment 
MAY BE 
CONSIDERED. 

Agree 
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