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The information in Table 3 was compiled from manufacturer package inserts, www.epocrates.com, www.
micromedex.com, www.uptodate.com, www.pdr.net and is current as of April 1, 2010.  For the most up-to-
date medication and prescribing information, consult with your pharmacy or consider the following sources: 
http://www.epocrates.com, http://www.micromedex.com, http://www.uptodate.com, http://www.pdr.net.

Initiate Two Intravenous Lines
Two IV lines should be started so that tPA may have a dedicated line.

Start Intravenous Fluids
Treatment with a 0.9% normal saline at a rate of 75-125 cc/hr or 2-3 L/day should be administered to avoid 
dehydration (Adams, 2007 [R]).  The rate may be adjusted for febrile patients.  IV fluids are particularly 
important, of course, for patients in whom oral intake is prevented or limited by swallowing problems.  
Dehydration is fairly common on admission in stroke patients.

Hemorrheologic disturbances may be a factor in limiting cerebral blood flow in the setting of ischemic stroke.  
Attempts to affect blood viscosity by lowering hematocrit to increase blood flow and oxygen delivery have 
suggested the possibility of a useful therapeutic intervention (Thomas, 1977 [C]; Wade, 1983 [D]).  Results 
have been mixed in studies of hemodilution techniques that attempt to decrease blood viscosity utilizing 
phlebotomy and volume expansion with dextran or pentastarch.  Although there were promising results in 
small clinical trials, when subjected to more rigorous study with large controlled trials, this treatment was 
unsuccessful (Italian Acute Stroke Study Group, 1988 [A]; Scandinavian Stroke Study Group, 1987 [A]).  
Although proponents of this treatment have argued that results would be improved with earlier time-to-
treatment, a more individualized approach with treatment decisions, or a more aggressive hypervolemic 
hemodilution approach, additional large-scale trials have not been undertaken.  In fact, use of a hypervolemic 
approach in order to further raise cardiac output by volume expansion was complicated in some cases by 
cerebral edema and increased mortality, raising questions regarding the safety of this treatment (Hemodilution 
in Stroke Study Group, 1989 [A]).  Therefore, hemodilution therapy is not recommended since the clinical 
benefit has not been established and the possibility of risk due to the development of cerebral edema has 
been suggested.  Also, there is a risk of heart failure.

However, in the general medical management of patients with stroke, it is important to administer adequate 
fluids to avoid the development of dehydration or to treat it when present since dehydration with relative 
hypotension and hemoconcentration may impair cerebral blood flow (Thomas, 1977 [C]).  Dehydration 
with hemoconcentration may also increase the risk of thrombus formation and recurrent embolization in 
cardiogenic stroke (Arboix, 1998 [B]; Yasaka, 1993 [R]; Yasaka, 1990 [C]).  Therefore, it is suggested 
that isotonic intravenous fluids be administered to not only those admitted with dehydration or at risk for 
dehydration due to problems with swallowing, but to all stroke patients.  Hypotonic fluids should be avoided 
because they promote brain swelling.

Other Systemic Management
Based on patient's presentation, other management may be required to control hyperthermia, hypothermia, 
hyperglycemia, hypoglycemia, hypotension, hypovolemia and/or hypoxia.  (For additional information, 
please see Annotation #38, "Other Post-Emergency Department Medical Management [First 24-48 Hours]").

Return to Algorithm		  Return to Table of Contents

33.	Initiate tPA 
Treatment should consist of tPA 0.9 mg/kg intravenously to a maximum dose of 90 mg.  Ten percent of this 
dose should be given as a bolus over one to two minutes and the remainder infused over one hour (Adams, 
2007 [R]).   This dosing may be based upon actual or estimated weight.
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35.	Initiate Aspirin After Swallow Evaluation Unless Contraindicated
Key Points:

•	 Aspirin should be given orally, rectally or via nasogastric tube promptly in patients who 
are not tPA candidates unless contraindicated (aspirin allergy, gastrointestional [GI] 
bleeding).  A bedside swallow test should be performed in the emergency department 
before oral administration of aspirin.

•	 There is no evidence to support therapeutic anticoagulation with unfractionated heparin, 
low-molecular-weight heparin or heparinoids. There is, as yet, insufficient evidence to 
decide whether specific subgroups of ischemic stroke (e.g., dissection, cardio-embolism 
with intra-cardiac clot) will benefit from therapeutic anticoagulation.

•	 If a decision is made to use continuous heparin infusion, boluses should be avoided, 
and aPTT should be maintained in the 1.5-2 times baseline range.

•	 Low-dose prophylactic parenteral anticoagulation (e.g., enoxaparin, 40 mg subcutane-
ously daily) is beneficial for prevention of deep vein thrombosis (DVT) or PE (pulmonary 
embolism) in stroke patients with limited mobility.

Aspirin
Patients who are not candidates for tPA should be given aspirin promptly in a dose of 325 mg (Adams, 2007 
[R]) orally, rectally or by nasogastric tube and should be continued on a similar daily dose (Albers, 2004 
[R]).  Exceptions to this approach would be justified in those with contraindications to aspirin therapy (e.g., 
aspirin allergy, gastrointestinal hemorrhage).  For patients with an aspirin allergy, 75 mg of clopidogrel may 
be reasonable.  Intravenous or oral loading with 150-600 mg of clopidogrel establishes antiplatelet effect 
more rapidly; however, efficacy in this setting is unproven.

Initiation of aspirin therapy should be withheld for 24 hours for patients who have received tPA.

Although the benefits of aspirin therapy for long-term preventive therapy for stroke are well established, 
the use of aspirin to improve outcome in the acute treatment setting has also been demonstrated.  Large 
randomized controlled trials have identified a small but measurable benefit with use of aspirin in the first 48 
hours following ischemic stroke onset (Bath, 2001b [A]; Chinese Acute Stroke Trial Collaborative Group, 
1997 [A]; International Stroke Trial Collaborative Group, 1997 [A]; Sandercock, 1993 [M]). 

The studies together demonstrate benefit of small magnitude, but with statistical significance in the following 
outcome measures:

•	 Early recurrent ischemic stroke – 7 fewer per 1,000 treated (p< 0.0001)

•	 Death from any cause – 4 fewer per 1,000 treated (p=0.05)

•	 Death or early recurrence of non-fatal stroke – 9 fewer per 1,000 treated (p=0.001)

•	 Death or dependency at discharge or six months – 13 fewer per 1,000 treated (p=0.007)

Also, the measured hazard appears to be small and statistically insignificant:

•	 Hemorrhagic stroke or transformation – 2 more per 1,000 in ASA treated (p=0.06)
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Considerations with Heparin Use
In contrast, to the proof of efficacy for aspirin, results from the International Stroke Trial provide powerful 
evidence against the routine use of any heparin regimen as intensive as the moderate-dose subcutaneous 
regimen utilized in this very large clinical trial (unfractionated heparin – 12,500 units subcutaneous twice 
daily) (International Stroke Trial Collaborative Group, 1997 [A]).

The commonly cited indications of vertebrobasilar distribution ischemia or ischemic stroke in the setting of 
atrial fibrillation were analyzed separately and there was no measurable benefit in these specific subgroups.  
Similarly, the weight of available data regarding use of full-dose low-molecular-weight heparin for the acute 
treatment of stroke does not support their routine use for limiting disability or decreasing mortality in this 
setting (Publications Committee for the Trial of ORG 10172 in Acute Ischemic Stroke, 1998 [A]).

In summary, the routine use of acute anticoagulation treatment with unfractionated heparin, low-molecular-
weight heparin, or heparinoid in acute ischemic stroke is not supported by the available evidence (Inter-
national Stroke Trial Collaborative Group, 1997 [A]).  This treatment does not appear to improve clinical 
outcome from the index stroke.  There may be subgroups that benefit, but further studies of this problem 
are required for confirmation.

Despite these discouraging results, the use of continuous heparin infusion in acute stroke has continued to 
be common in clinical practice (Albers, 2004 [R]; Berge, 2000 [A]; Coull, 2002 [M]; Diener, 2001 [A]).

Given these data, if the decision is made to use full-dose continuous heparin infusion for a specific indica-
tion (e.g., large vessel atherothrombosis or dissection), physicians are strongly encouraged to discuss with 
their patients the lack of proof for this therapy and to detail the potential hazards.

Heparin use for venous thromboembolism (VTE) prophylaxis

For patients at high risk for VTE where pharmacologic prophylaxis is contraindicated, intermittent pneu-
matic compression (IPC) should be used if the patient is confined to bed.  Thigh-length graduated compres-
sion elastic stockings have been shown not to be effective (CLOTS Trials Collaboration, 2009 [A]).  See 
also Annotation #38, "Other Post-Emergency Department Medical Management (First 24-48 Hours)" 
(Kamphnisen, 2005 [R]).

See the ICSI Venous Thromboembolism Prophylaxis guideline for more information.
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36.	Post-Emergency Department (ED) Medical Management 
(Postthrombolysis)
•	 Admit to intensive care unit or acute stroke care unit/cardiac monitoring.

•	 Perform vital signs and neurological checks (not NIHSS National Institutes of Health Stroke Scale) 
every 15 minutes for two hours, then every 30 minutes for six hours, then every 60 minutes for 24 hours 
(recommend use of an abbreviated NIHSS for neurological checks).  (See Appendix B, "Non-NIHSS 
Neuro Check.")

•	 Treat blood pressure (BP) if greater than 180/105

-	 First 24 hours:  Treat if systolic blood pressure greater than 180 mmHg or diastolic blood pressure 
greater than 105 mmHg.

-	 Monitor BP and any corresponding neurological changes in the emergency department and first few 
days of hospitalization.
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•	 Initiate bleeding precautions:                                                                                              

-	 Avoid placement of central venous access or arterial puncture for the first 24 hours.

-	 Avoid placement of an indwelling bladder catheter during drug infusion and for at least 30 minutes 
after infusion ends.

-	 Avoid insertion of a nasogastric tube, if possible, during the first 24 hours.

-	 Avoid use of anticoagulant, antiplatelet, or non-steroidal anti-inflammatory agents for the first 24 
hours.

-	 Monitor for central nervous system (CNS) hemorrhage.

•	 If any signs of CNS hemorrhage (e.g., neurological deterioration, development of severe headache, 
sudden severe elevation of BP, or new nausea or vomiting) or signs of major systemic hemorrhage, 
institute the following measures:

-	 Discontinue infusion of thrombolytic drug.

-	 Obtain hemoglobin, hematocrit, partial thromboplastin time, prothrombin time/INR, platelet count, 
fibrinogen (also type and cross match if transfusions will be needed).

-	 Obtain surgical consultation if necessary.

-	 Obtain emergent CT head without contrast if CNS hemorrhage suspected.

•	 Initiate antithrombotic therapy 24 hours after tPA administration (antiplatelet agent or anticoagulant 
as appropriate).
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37.	Post-Emergency Department (ED) Medical Management (Not a 
Thrombolysis Candidate)
Treat Blood Pressure If Greater than 220/120 mmHg or Mean Arterial Pressure Greater 
than 130 mmHg
Recommendations – ischemic stroke, not a tPA candidate:

•	 Admit to the intensive care unit or acute stroke care unit and perform cardiac monitoring.

•	 Perform vital signs with neuro checks (not National Institutes of Health Stroke Scale).

•	 Treat BP only if systolic blood pressure (SBP) is greater than 220 mmHg, diastolic blood pressure 
(DBP) is greater than 120 mmHg, and/or mean arterial pressure (MAP) is greater than 130 mmHg.

•	 Use easily titrated agents, choosing those with the least effect on cerebrovasculature (labetolol, 
nitroglycerin ointment USP 2% or nicardipine).  American Heart Association (AHA) recommenda-
tions support oral dosing if the patient has passed a bedside swallow test.  If not, intravenous agents 
should be used.

	 Dosing examples:

	 labetalol oral		  100-200 mg by mouth initially and every two hours as needed, up 
				    to 800 mg total in 24 hours

				    or

	 labetalol IV		  10-20 mg IV over 1-2 min., repeat or double dose every 10-20 min.
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	 nitroglycerin ointment	 1 to 2 inches 
	 USP 2%

	 nicardipine		  5 mg/hr IV infusion, titrate for BP control, increasing 2.5 mg/hr 
				    every 5 min. to maximum of 15 mg/hr

	 nitroprusside		  0.5 mcg/kg/min IV; titrate for BP control as needed up to 
				    10 mcg/kg/min

•	 Avoid agents that tend to cause precipitous drops in BP (e.g., sublingual calcium channel blockers).

•	 Treat hypotension (IV fluids; treat congestive heart failure or arrhythmia and consider pressors).

•	 Monitor BP and any corresponding neurological changes in the emergency department and first few 
days of hospitalization.  Avoid overtreating BP.

In patients with markedly increased blood pressure on presentation with acute stroke, measured reduction 
(e.g., 15% reduction targeted for the first 24 hours) is reasonable. The threshold for initiating such treat-
ment remains 220 mmHg systolic and/or 120 mmHg diastolic. This is despite preliminary evidence that 
initiating treatment at a lower level may be safe and beneficial (CHHIPS, 2008 [NA]). In patients who are 
on an antihypertensive medication program at the time of the ischemic stroke, these medications should 
generally be withheld for the initial 24 hours. They should be reinstated after 24 hours, assuming that oral or 
tube administration is possible and hypotension is not present (Adams, 2007 [R]).  Many potential reasons 
for deviating from this general principle exist.  For example, suspension of a beta-blocker in a patient with 
coronary heart disease may be dangerous, and discontinuation of clonidine may cause rebound hypertension.

•	 Continue antithrombotic therapy
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38.	Other Post-Emergency Department Medical Management (First 
24-48 Hours)
Continue to Treat Hyperthermia, Hyperglycemia or Hypoglycemia
Treat Hyperglycemia
Hyperglycemia may adversely influence clinical outcome.

•	 Early identification of patients with hyperglycemia in the setting of acute ischemic stroke or in those 
at risk for cerebral ischemia (ED evaluation of glucose level) is recommended (Leigh, 2004 [C]; 
Ribo, 2005 [C]).

•	 Avoid any agents or factors that might induce hyperglycemia.

-	 Eliminate glucose from IV solutions using normal saline (recommended).

-	 Avoid use of corticosteroids, even in those patients with cerebral edema, as they are not helpful 
and may be harmful.  Separate recommendations are needed for those on maintenance corti-
costeroids for concurrent conditions, and treatment decisions are left to the discretion of the 
physician.

•	 Use appropriate measures to maintain euglycemia, carefully avoiding hypoglycemia.

•	 Continue to monitor glucose with bedside testing in those receiving treatment in order to maintain 
euglycemia.

Most observational studies document either increased mortality or decreased functional outcome, or both, 
with higher glucose.  Some have speculated that early hyperglycemia in the setting of acute stroke is simply
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a marker of physiologic stress and an epiphenomenon in those who have suffered severe stroke (Bruno, 
1999 [B]; Jorgensen, 1994 [B]; Kiers, 1992 [B]; Woo, 1990 [B]).  Others have documented that it is an 
independent predictor of poor outcome and propose that it has a causative role (Baird, 2003 [D]; Lindsberg, 
2004 [R]; Parson, 2002 [D]).  Despite the extensive body of literature describing this relationship, a defini-
tive clinical trial aimed at intervention to improve outcome is still lacking.  A study utilized a continuous 
infusion of insulin, glucose and potassium in the setting of acute ischemic stroke (Gray, 2007 [A]).  The trial 
was discontinued due to low enrollment.  When stopped, it showed no benefit by the primary (mortality) 
or secondary (death or disability) endpoints.  Significant but modest reductions in glucose level, as well as 
blood pressure, were seen in those randomized to the active treatment.  The study was underpowered and 
had other limitations, making its negative results not definitive.  It remains unclear whether early hyper-
glycemia in the setting of acute stroke is a marker of physiologic stress or an independent predictor of poor 
outcome.  Usual management of hyperglycemia (glucose levels greater than 140 mg/dL) with gentle dosing 
of subcutaneous insulin, avoiding hypoglycemia, in a timely manner during acute ischemia would seem 
prudent until ongoing clinical trials address the appropriateness of more aggressive treatment measures 
(Adams, 2007 [R]).

Initiate Deep Vein Thrombosis (DVT) Prophylaxis
Consider DVT prophylaxis in any patient admitted to the hospital with lower extremity weakness related 
to an ischemic stroke.  The risk of DVT is high (25%-50%), and prophylaxis with parenteral anticoagulant 
decreases the incidence (10% to 20%).  The risk of pulmonary embolism appears to be decreased, as well, 
although numbers have been small and statistical significance not achieved (Counsell, 2001 [M]).

All patients should receive patient education that includes signs and symptoms of venous thromboembo-
lism (VTE) and therapy options, and encouraged to ambulate early and perform flexion/extension exercises 
(Geerts, 2004 [R]).  Thigh-length graduated elastic compression stockings have been shown in a randomized 
trial not to be effective in reducing risk of deep vein thrombosis after stroke (Clots Trials Collaboration, 
The, 2009 [A]).  Intermittent pneumatic compression should be considered for patients at high risk for VTE 
who have contraindications to pharmacologic prophylaxis (Clots Trials Collaboration, The, 2009 [A]).

The PREVAIL Trial recently compared the low-molecular-weight enoxaparin (40 mg/day) with unfractionated 
heparin (5,000 units twice daily) for 10 days after stroke preventing walking. There was a 43% reduction in 
the incidence of venous thromboembolism in the enoxaparin group (10%), compared with the unfraction-
ated heparin group (18%). Overall bleeding rates were similar. Based on this trial, low-molecular-weight 
heparin is superior to unfractionated heparin in prevention of venous thromboembolism after stroke with 
inability to ambulate (Sherman, 2007 [A]).

Low-molecular-weight heparin is renally cleared.  For patients with a CrCl less than 30 mL/min, use 
unfractionated heparin.  The patient should be monitored for the possible development of heparin-induced 
thrombocytopenia (HIT) and bleeding.  Obtain a platelet count and hemoglobin every other day, beginning 
on the second day of heparin therapy.

See the ICSI Antithrombotic Therapy Supplement and the Venous Thromboembolism Prophylaxis guideline.

Perform Swallow Evaluation
Pneumonia is a common finding among patients with acute strokes, its incidence ranging from 6% to 32% 
(Perry, 2001 [M]), and it is associated with stroke-related dysphagia symptoms. Implementation of a coordi-
nated swallow evaluation on all acute stroke patients has been shown to significantly decrease the incidence 
of pneumonia among patients with acute stroke (Odderson, 1995 [D]). This study used a screening tool 
consisting of three components: 1) the patient is alert, follows simple requests, has a clear, strong voice, 
and can produce a strong cough; 2) the patient can handle his/her own secretions without difficulty and 
can swallow ice chips and sips of ice water briskly; and 3) The larynx elevates completely at the time of 
swallowing, the voice remains clear after swallow and there is no coughing afterward.  (See Appendix C, 
"Stroke Dysphagia Screen.")

Return to Algorithm		  Return to Table of Contents

 Diagnosis and Initial Treatment of Ischemic Stroke
Algorithm Annotations Ninth Edition/June 2010

http://www.icsi.org/guidelines_and_more/gl_os_prot/cardiovascular/antithrombotic_therapy_supplement__guideline__14045/antithrombotic_therapy_supplement_guideline.html
http://www.icsi.org/guidelines_and_more/gl_os_prot/cardiovascular/venous_thromboembolism_prophylaxis__2__guideline_/venous_thromboembolism_prophylaxis__guideline__47056.html


Institute for Clinical Systems Improvement  
  	
  	

www.icsi.org

40

Dysphagia screening, performed in the emergency department, is an easy and effective way to identify stroke 
patients who are eligible for early oral medications and nutrition (Turner-Lawrence, 2009 [C]).

The work group recommends that a bedside swallow test be performed prior to the patient's ingestion of 
anything by mouth (including oral aspirin or other medications). This screen should be performed in the 
emergency department by a physician or nurse and should include pre-specified screening questions iden-
tifying patients at high risk for aspiration. If the result of the screening tool is negative, bedside swallow 
evaluation shall be performed using 2-3 ounces of water.  If no clinical signs of aspiration occur, the patient 
may receive medications, including aspirin, by mouth.  If the result of the screening tool is positive or if 
bedside swallow evaluation reveals clinical signs of aspiration, the patient shall be given nothing by mouth, 
referred for a formal swallow evaluation to be performed by a speech language pathologist, and aspirin 
administered via nasogastric tube or per rectum.  If this swallow screen is not to be performed in the emer-
gency department, aspirin should be administered rectally or via nasogastric tube.

Bedside swallow assessment or more a formal swallow evaluation, and dietary adjustments based on this 
information, have not been adequately evaluated in sufficiently powered randomized clinical trials.  Because 
these interventions are safe and have a reasonable probability of improving care by decreasing complications, 
it is reasonable to advocate their use in this setting despite absence of proof of efficacy.  Several previously 
published guidelines advocate these practices (Bath, 2001a [M]). 

Initiate Rehabilitation Early
Early mobilization within 48 hours of admission, in the form of early initiation of appropriate rehabilita-
tion swivels or other nursing intervention, is advocated for the purpose of preventing complications related 
to immobility, including deep vein thrombosis, contractures, joint disorders, and pressure sores/decubitus 
ulcers (Adams, 1994 [R]; Helgason, 1997 [R]).  This recommendation is not based on existing randomized 
trial data, and it is unlikely that such a trial will be carried out in the future.

Perform Nutritional Status Assessment
Assessment of the patient's baseline nutritional status and the implementation of treatments to correct any 
major nutritional problems are recommended (Adams, 2007 [R]).  Poor nutritional status in patients admitted 
for stroke is associated with increased morbidity and mortality (FOOD Trial Collaboration, 2003 [B]).  
However, a trial did not find benefit in administering nutritional supplementation (Food Trial Collabora-
tion, 2005 [A]).

Early Treatment of Ischemic Brain Edema
Although ischemic brain swelling typically peaks between three and five days after stroke onset, marked 
early swelling (in the first 24-48 hours) causing mass effect and tissue shift can occur in the most severe 
cases ("malignant" ischemic brain edema). Low attenuation changes exceeding two-thirds of the middle 
cerebral artery territory and large areas of hypoperfusion on perfusion scans (computed tomography [CT] 
perfusion or magnetic resonance perfusion) on initial radiological evaluation are associated with high risk 
of developing malignant brain edema. Patients with these features should be strictly monitored with serial 
neurological examinations, ideally in a stroke unit. Repeating CT scan of the brain to evaluate for progres-
sion of regional mass effect is indicated if the patient develops any signs of neurological deterioration. The 
value of serial CT scans of the brain in the absence of clinical changes remains to be established.

Decompressive hemicraniectomy with durotomy improves survival and functional outcome (Vahedy, 2007 
[M]).  The optimal timing of the procedure is not well established, but most experts recommend early inter-
vention.  Improvement in functional outcome has been shown only for patients 60 years old or younger.
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Osmotherapy (mannitol 20% or hypertonic saline) may be used to treat ischemic brain edema, but there is 
very limited data supporting its value (Bardutzky, 2007 [R]). Mannitol 20% is usually administered as a bolus 
of 1-2 g/kg of body weight, followed by repeated boluses as needed for neurological decline or scheduled 
doses of 0.25  to 0.5 g/kg every four to six hours. In patients with established signs of herniation, a rescue 
dose of 23.4% of saline solution (30 cc) may be useful (Koenig, 2008 [D]).

Hyperventilation should be avoided except for mild to moderate hyperventilation (target pCO2 30-34 mmHg) 
for brief periods of time because of the risk of exacerbating ischemia by causing vasoconstriction.

Treat Hyperthermia
The acutely injured brain, whether due to trauma or ischemia, is inordinately susceptible to the damaging 
effects of brain temperature elevation.  This fact is well supported by both animal and human studies (Gins-
berg, 1998 [R]; Terént, 1981 [B]).

Interventions for patients with temperatures of greater than 99.5ºF (37.5ºC) include appropriate dosing of 
acetaminophen (1 gram orally or 650 mg rectally every four to six hours, not to exceed 4-6 grams in 24 hours) 
and regular monitoring of temperature status (every four hours). A recent phase III trial of this approach 
in patients with 36-39ºC failed to identify benefit in primary analysis and does not support routine use of 
acetaminophen for normothermic patients for cooling, although possible benefit was shown post hoc in 
those with mild to moderate temperature elevation in the 37-39ºC range (den Hertog, 2009 [A]).  For those 
patients with extreme hyperthermia, greater than 103ºF (39.4ºC), aggressive interventions, including cooling 
blankets and ice packs, are encouraged.  Causes for temperature elevation should be sought and treated.

In human studies, early hyperthermia in acute stroke is associated with increased risk of poor outcome, 
higher mortality and increased infarct volume (Azzimondi, 1995 [B]; Castillo, 1998 [D]; Hajat, 2000 [M]; 
Reith, 1996 [B]).  The causality and the relationship of temperature elevation to these poor outcomes are not 
fully understood.  Whether intervention with cooling methods will result in improved outcomes is unknown.

Return to Algorithm		  Return to Table of Contents

 Diagnosis and Initial Treatment of Ischemic Stroke
Algorithm Annotations Ninth Edition/June 2010



Institute for Clinical Systems Improvement  
  	
  	

www.icsi.org

42

Appendix A – Acute Stroke Care Networks

 Diagnosis and Initial Treatment of Ischemic Stroke
Ninth Edition/June 2010

Two advances in ischemic stroke care, IV tPA and coordinated inpatient care processes (often considered 
together as "stroke unit care"), are known to improve outcomes. The urgency, complexity and potential risks 
of the former and training required for the latter challenge the resources of emergency rooms and hospitals 
that may care for only a few ischemic stroke patients each year.  A recent national survey showed that 64% 
of all United States hospitals had not administered IV tPA for stroke during the two-year sampling interval 
(2005-07), and 40% of Americans live in counties in which no hospitals have substantial experience with IV 
tPA administration (Kleindorfer, 2009 [C]).  At the same time, hospitals with large volumes of such patients 
have developed "frontline" capability driven by local competition and supported by quality improvement 
programs offered through The Joint Commission (TJC), the American Heart Association, National Stroke 
Association, CDC, and others. Currently there exist significant care inequities across the region.

In contrast to those who arrive at frontline stroke hospitals, stroke patients in remote/rural areas in our state 
and region are likely not to have access to advantages of informed, urgently deployed reperfusion techniques 
(especially IV tPA but also intra-arterial chemical and mechanical reperfusion therapies for selected cases) 
and stroke unit care during their hospitalizations. It is likely that outcomes are impacted by low rates of IV 
tPA use, suboptimal patient selection for IV tPA, and hospital processes that are not guideline based. In fact, 
one might calculate from number-needed-to-treat metrics that many poor outcomes each year in Minnesota 
might result from disparities in care based on geography.

Ad hoc systems have been developed in Minnesota and elsewhere to eliminate the disparities in care 
resulting from geographic exigencies (Frey, 2005 [D]; Hoody, 2008 [D]; Rymer, 2003 [D]; Silliman, 2003 
[D]; Silverman, 2005 [D]; Switzer, 2008 [R]; Switzer, 2009 [R]; Vaishnav, 2008 [D]; Wang, 2000b [D]; 
Wang, 2003 [D]; Wang, 2004 [D]). Typically the systems that have evolved provide support for remote/rural 
emergency rooms and hospitals by neurologists or other stroke experts who are physically located elsewhere, 
usually at a frontline hospital.  A single frontline hospital (a "hub") may provide support for several remote/
rural emergency rooms and hospitals ("spokes").  Several models of support have evolved. In some models, 
the stroke cases are transferred to the frontline stroke center.  Models include:

•	 Field to comprehensive stroke center transport – For example, a ground ambulance or helicopter is 
deployed by regional EMS to a farmhouse, and the patient is transport to a frontline stroke center 
without intermediate hospitalization, i.e., "spokeless."  This model has not proliferated beyond a 
few areas.

•	 "Trip to drip" – A stroke expert or team of experts travels quickly to the remote/rural emergency 
room or hospital to provide or supervise acute care. This model is limited by distances and avail-
ability of mobile stroke experts/teams.

•	 "Ship and drip" – The stroke patient is transferred prior to initiation of reperfusion therapies from 
remote/rural emergency room or hospital to a frontline stroke center.

•	 "Drip and ship" – After assessment of eligibility with input of supportive expert, IV tPA is started at 
the remote/rural hospital, and the patient is immediately transported to the front line stroke center.

•	 "Drip and keep" – IV tPA is given with support as above, and the patient remains at remote/rural 
hospital for acute hospitalization.

There is considerable latitude for individual variation within these models. For example, the formality 
of expectations between the hub and spoke varies from casual (e.g., a phone call to a hospital neurology 
consulting line) to explicit, including expectation for 24/7 availability of a stroke expert on the hub side and 
for formal training, ongoing education, joint protocol development, and joint post-stroke care planning on 
the spoke side. The form of communication from hub to spoke varies from simple phone call to phone call/
teleradiography to telemedicine/teleradiography.
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Literature supports the feasibility and safety of administering IV tPA in all of these models.  There is level I 
evidence showing that compared with phone call alone, telemedicine avoids protocol deviations in admin-
istration of IV tPA (Meyer, 2008 [A]).  The trial was not powered to analyze actual outcomes.

Working relationships between individual stroke centers and remote/rural hospitals and emergency rooms 
will necessarily and appropriately be customized according to the unique circumstances and goals of the 
entities. It seems prudent, however, that these evolving relationships be guided by basic principles. The 
work group makes the following recommendations:

•	 Agreements between hub and spokes should be formal, as opposed to ad hoc.

•	 Hub should provide 24/7 availability of support for reperfusion therapies by one or several of the 
following:

-	 telephone +/- teleradiography

-	 telemedicine +/- teleradiography

•	 Protocols defining care processes between hub and spoke should be jointly developed and support 
the agreed-upon model, e.g., 3, 4 or 5.

•	 Initial and ongoing education of spoke personnel relevant for the care model should be provided.

•	 Initial and ongoing training of spoke personnel (e.g., NIHSS performance and interpretation, 
conducting an informed consent discussion regarding IV tPA) relevant to the care model should be 
provided.

•	 There should be joint planning for stroke unit care at hub (models 3 and 4) or spoke (model 5) and 
case follow-up. Planning for optimal care of non-reperfusion cases should also be provided.

(Schwamm, 2009a [R]; Schwamm, 2009c [R])
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Appendix B – Non-NIHSS Neuro Check

 Diagnosis and Initial Treatment of Ischemic Stroke
Ninth Edition/June 2010

Function & Measurement Format Scores: 

Level of Consciousness: 
0=Alert 

1=Not alert, but arousable with minimum 

    stimulation 

2=Not alert, requires repeated stimulation to 

     attend 

3=Coma 

       

LOC Questions: Ask Patient the Month 

and His/Her Age 
0=Answers both correctly 

1=Obeys one correctly 

2=Both incorrect 

       

LOC Commands: Ask Patient to Open 

and Close Eyes  
0=Opens both correctly 

1=Obeys one correctly 

2=Both incorrect  

       

Motor Functions: Arms  
0=Normal extension arms 90º or 45º for 10 

    seconds without drift 

1=Drift 

2=Some effort against gravity 

3=No effort against gravity 

4=No movement 

9=Untestable – Joint fused or limb amputated 

    (Do not include this in total score) 

       

Motor Functions: Legs  
0=Normal – hold leg 30º position for 5 seconds 

1=Drift 

2=Some effort against gravity 

3=No effort against gravity 

4=No movement 

9=Untestable – Joint fused or limb amputated 

       

Best Language  
0=No aphasia 

1=Mild to moderate 

2=Severe aphasia 

3=Mute 

       

Dysarthria 
0=Normal articulation 

1=Mild to moderate slurring of words 

2=Near unintelligible or unable to speak 

3=Mute 
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Appendix C – Stroke Dysphagia Screen

 Diagnosis and Initial Treatment of Ischemic Stroke
Ninth Edition/June 2010

Who should be assessed?

Patients who present with clinical TIA, stroke or stroke symptoms.

How do you assess?

Use this algorithm for a quick three-step process!

Is the patient able to 
handle secretions?

Swallowing normally Patient drooling, 
choking, coughing

Give patient a small
sip of water

Patient swallowed 
normally

Give the patient
4 ounces of water

Patient swallowed 
normally

Patient may take PO

Make patient NPO 
and notify physician

Provided by HealthPartners Medical Group and Regions Hospital.
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Individual research reports are assigned a letter indicating the class of report based on design type:  A, B, 
C, D, M, R, X.

A full explanation of these designators is found in the Foreword of the guideline.
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This section provides resources, strategies and measurement specifications 
for use in closing the gap between current clinical practice and the 
recommendations set forth in the guideline.
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Priority Aims and Suggested Measures
1.	 Increase the percentage of patients age 18 and over presenting within 3 hours, or up to 4.5 hours for 

patients meeting selected criteria of stroke onset who are evaluated within 10 minutes of arriving in the 
emergency department.

Possible measure for accomplishing this aim:

a.	 Percentage of patients presenting within 3 hours, or up to 4.5 hours for patients meeting selected 
criteria of stroke onset who are evaluated by a physician within 10 minutes of arriving in the emer-
gency department.

2.	 Increase the percentage of patients at high risk for stroke presenting with clinical TIA symptoms within 
24 hours who are admitted to the hospital.

Possible measure for accomplishing this aim:

a.	 Percentage of patients admitted to the hospital who have documentation of clinical TIA symptoms 
within the last 24 hours.

3.	 Increase the percentage of patients receiving appropriate thrombolytic and antithrombotic therapy for 
ischemic stroke (use of tPA and aspirin).

Possible measures for accomplishing this aim:

a.	 Percentage of eligible patients with ischemic stroke treated with tPA.

b.	 Percentage of patients who are not candidates for tPA treatment who receive aspirin within 24 hours 
of hospitalization, after a negative head CT, unless contraindicated.

c.	 Percentage of patients receiving tPA according to guideline.  (Refer to Annotations #29 and 30).  
(This is similar to TJC process measure.)

d.	 Percentage of patients with stroke symptoms who are candidates for tPA with a "door to drug" time 
(time of arrival to time of drug administration) of less than 60 minutes.

e.	 Percentage of patients with stroke symptoms who undergo a computed tomography scan within 25 
minutes of arrival in the emergency department.

4.	 Increase the percentage of non-tPA recipients who have hypertension appropriately managed in the first 
48 hours of hospitalization or until neurologically stable.

Possible measure for accomplishing this aim:

a.	 Percentage of non-tPA recipients who have hypertension appropriately managed according to the 
guideline.

5.	 Increase the percentage of stroke patients who receive appropriate medical management within the 
initial 24-48 hours of diagnosis for prevention of complications such as:

•	 Hypoglycemia and hyperglycemia

•	 Hyperthermia

•	 Dehydration

•	 Hypoxia

•	 Deep vein thrombosis
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•	 Aspiration

•	 Immobility

•	 Nutritional status decline

Possible measures for accomplishing this aim:

a.  	 Percentage of patients who receive appropriate intervention for hypoglycemia and hypergly-
cemia.

b.	 Percentage of patients who receive appropriate intervention for hyperthermia.

c.  	 Percentage of patients who receive intravenous fluids.

d.	 Percentage of patients who receive appropriate treatment for hypoxia.

e.  	 Percentage of patients with ischemic stroke with paralysis or other reason for immobility receiving 
appropriate prevention for venous thromboembolism (subcutaneous heparin or pneumatic compres-
sion device).

f. 	 Percentage of patients who are at risk for aspiration who receive an early swallow evaluation.

g. 	 Percentage of patients mobilized from bed within 48 hours of admission.

6.	 Improve patient and family education of patients with ischemic stroke in both the emergency department 
and the admitting hospital unit.
Possible measures for accomplishing this aim:
a.	 Percentage of patients presenting in the emergency department with ischemic stroke for whom 

patient/family education is documented in the medical record.
b.	 Percentage of patients admitted to a hospital unit with ischemic stroke for whom patient/family 

education is documented in the medical record.
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Measurement Specification

Possible Success Measure #5f 
Percentage of patients who are at risk for aspiration who receive an early swallow evaluation.

Population Definition
Adults patients (18 years and older) initially presenting with acute symptoms of ischemic stroke.

Data of Interest
Patients who are already identified as nothing by mouth upon presentation of acute ischemic symptoms.

Numerator/Denominator Definitions
Numerator:	 # of patients who were screened for dysphagia before taking any food, fluids or medication 

		  (including aspirin) by mouth.

Denominator:	 # of all patients screened for acute ischemic stroke.

Method/Source of Data Collection
Concurrent and retrospective data collection through administrative data/claims data, and medical record.

Time Frame Pertaining to Data Collection
Data may be collected monthly or quarterly. For The Joint Commission primary stroke center certification, 
data reporting is quarterly with monthly data points.
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Key Implementation Recommendations
The following system changes were identified by the guideline work group as key strategies for health care 
systems to incorporate in support of the implementation of this guideline.

1.	 Hospitals should consider developing and implementing critical pathways, standing orders and a stroke 
process to accomplish rapid evaluation and treatment.  The process should expedite the evaluation and 
treatment of patients who are candidates for intravenous tPA and assure uniform, guideline-driven care 
for all patients with respect to issues like:

•	 ongoing antithrombotic therapy,

•	 management of blood pressure,

•	 early mobilization, and

•	 use of appropriate antiembolism treatment in the paralyzed patient.

2.	 A process should be in place for the patient and family that will rapidly orient them to the suspected 
diagnosis, emergency department process, tests to be preformed, tPA treatment and its risks, and other 
treatment measures to be considered.  This could include both face-to-face interactions with the patient 
and family by the caregiver, as well as teaching tools in written form.

System Improvement
There is evidence that benchmarking can guide and drive quality improvement. Using essentially the same 
quality indicators as The Joint Commission (TJC) and ICSI, programs like the American Heart Association's 
Get With The Guidelines-Stroke (LaBresh, 2008 [C]; Schwamm, 2009b [B]) and the Paul Coverdell National 
Acute Stroke Registry (Stoeckle-Roberts, 2006 [C]) have been shown to improve the quality of stroke care.

Centers for Medicare and Medicaid Services

Beginning in 2010, hospitals submitting Medicare claims for stroke must let CMS know if they participate 
in a database registry for stroke care. For further information on the CMS Final FY 2010 Rule, refer to 
http://www.cms.gov.

The Joint Commission (TJC) Primary Stroke Center Certification

TJC  offers certification as Primary Stroke Centers to hospitals that meet specific qualifications.  The process 
is on the early recognition and management of stroke, and the scope of accreditation includes integrated 
efforts in public awareness, emergency medical services, emergency department and hospitalization (Alberts, 
2000 [R]).  The link is http://www.jointcommission.org/CertificationPrograms/PrimaryStrokeCenters.  
Beginning in October 2009, all TJC-accredited hospitals are required to submit the eight National Quality 
Forum-endorsed stroke consensus measures.

Among the requirements for TJC certification as a Primary Stroke Center is ongoing process improvement 
guided by data and benchmarking. The quality indicators chosen by TJC overlap with those developed 
by the ICSI Diagnosis and Initial Treatment of Ischemic Stroke guideline work group.  The TJC quality 
indicators are:

1.	 Deep Vein Thrombosis (DVT) Prophylaxis*

2.	 Discharged on Antithrombotics*

3.	 Patients with Atrial Fibrillation Receiving Anticoagulation Therapy*

4.	 Thrombolytic Therapy Administered (in eligible patients)

Return to Table of Contents

http://www.jointcommission.org/certification/primary_stroke_centers.aspx


Institute for Clinical Systems Improvement  
  	
  	

www.icsi.org

64

5.	 Antithrombotic Therapy by End of Hospital Day Two

6.	 Discharged on Cholesterol Reducing Medication

7.	 Dysphagia Screening **

8.	 Stroke Education

9.	 Smoking Cessation/Advice Counseling **

10.	 Assessed for Rehabilitation

* Initial standard stroke measure set.

** Note: indicators for 7 and 9 are not currently (as of 2010) required by the Joint Commission.  The remaining 
eight indicators are required.  These eight are also endorsed by the National Quality Forum.

Measures 1, 4, 5, 7 and 8 are similar to or identical to those measures listed in this document and within 
the scope of the guideline.

Return to Table of Contents

Knowledge Resources
Criteria for Selecting Resources
The following resources were selected by the Diagnosis and Treatment of Ischemic Stroke guideline work 
group as additional resources for providers and/or patients.  The following criteria were considered in 
selecting these resources.

•	 The site contains information specific to the topic of the guideline.

•	 The content is supported by evidence-based research.

•	 The content includes the source/author and contact information.

•	 The content clearly states revision dates or the date the information was published.

•	 The content is clear about potential biases, noting conflict of interest and/or disclaimers as	
appropriate.

Resources Available to ICSI Members Only
ICSI has a wide variety of knowledge resources that are only available to ICSI members (these are indicated 
with an asterisk in far left-hand column of the Resources Available table).  In addition to the resources listed 
in the table, ICSI members have access to a broad range of materials including tool kits on CQI processes 
and Rapid Cycling that can be helpful.  To obtain copies of these or other Knowledge Resources, go to 
http://www.icsi.org/improvement_resources.  To access these materials on the Web site, you must be logged 
in as an ICSI member.

The resources in the table on the next page that are not reserved for ICSI members are available to the 
public free-of-charge.
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Resources Available

 Diagnosis and Initial Treatment of Ischemic Stroke	
 Ninth Edition/June 2010

* Author/Organization Title/Description Audience Web Sites/Order Information
Academy of Neurology Practice guidelines and tools Health Care 

Providers
http://www.aan.com/go/practice/
guidelines

AHA/ASA Top Ten Things to Know: Use of 
Telemedicine within Stroke Systems 
of Care

Health Care 
Providers

http://www.american-
heart.org/presenter.
jhtml?identifier=3066480

AHA/ASA Top Ten Things to Know: Recom-
mendations for Implementation of 
Telemedicine within Stroke Systems 
of Care

Health Care 
Providers

http://www.american-
heart.org/downloadable/
heart/124172827688420090507_
topTenTelemedicinePolicy.pdf

American Association 
of Neuroscience Nurses  
(AANN)

•  Professional association's Web site Health Care 
Providers

http://www.aann.org

ASA (American Stroke 
Association)

•  Comprehensive Web site
•  Patient education resources

Health Care 
Providers; 
Patients and 
Families

http://www.strokeassociation.org

Association of Black 
Cardiologists

•  Patient education resources Health Care 
Providers; 
Patients and 
Families

http://www.abcardio.org

The Brain Attack 
Coalition

•  Contains tools for health care 
    professionals developing systems to 
    enable the rapid diagnosis and 
    treatment of acute stroke
•  Patient education resources

Health Care 
Providers; 
Patients and 
Families

http://www.stroke-site.org/

Demaerschalk This article offers a practical presenta-
tion of how telemedicine can be set 
up for stroke.  Helpful information for 
those considering entry to telestroke 
arrangements.

Health Care 
Providers

Mayo Clinic Proc. 
2009;84(1):53-64
Stroke Telemedicine

GLRSN (Great Lakes 
Regional Stroke Net-
work)

•  Comprehensive Web site
•  Patient education resources

Health Care 
Providers; 
Patients and 
Families

http://tigger.uic.edu/depts/ 
glstrknet/

* Available to ICSI members only.
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 Diagnosis and Initial Treatment of Ischemic Stroke	
Resources Available Ninth Edition/June 2010

* Author/Organization Title/Description Audience Web Sites/Order Information
Gropen A report from a cutting-edge consor-

tium which prioritizes system and 
policy changes to implement stroke 
systems of care.  Recommendations 
for multistate regional collaboratives 
to decrease rural/urban disparities 
through uniform stroke care systems.

Health Care 
Providers

Stroke 2009;40;1793-1802 
Regional Implementation of the 
Stroke Systems of Care Model: 
Recommendations of the North-
east Cerebrovascular Consortium

Minnesota Stroke 
Association

•  Patient education resources Patients and 
Families

http://www.strokemn.org/

NSA (National Stroke 
Association)

•  Comprehensive Web site
•  Patient education resources
•  Links to survivor/caregiver 
   products and services and 
   additional related Web sites

Health Care 
Providers; 
Patients and 
Families

http://www.stroke.org

NINDS  
(National Institute of 
Neurological 
Disorders and Stroke)

•  Links to clinical trials
•  Vontains entire discussion and  
   guidelines for system change to 
   address stroke treatment

Health Care 
Providers; 
Patients and 
Families

http://www.ninds.nih.gov/

Web MD Site for medical information for gen-
eral public

Patients and 
Families

http://webmd.com/stroke/default.
htm

* Available to ICSI members only.
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