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Stroke is a medical emergency and care provided in the first hours is critical in shaping 

patients’ long-term recovery and prognosis.1 There is robust evidence demonstrating 

significant reductions in death and disability with early interventions in acute stroke care, 

including antiplatelet therapy2 stroke unit (SU) care3 and thrombolysis.4  International clinical 

guidelines for stroke provide key recommendations to guide clinical practice,5-8 however, 

uptake of evidence-based care is variable and often less than optimal.9-14  For example, 

among ischemic stroke patients, rates for treatment with intravenous recombinant tissue 

plasminogen activator (rtPA) are relatively low in the USA (5%)9, and Australia (7%)10, 

compared to Canada (12%)11 and some European centers (14%).15 

Nurses play a pivotal role in rapid identification and triage of acute stroke patients, initial 

assessment, and coordinating the timely flow of acute stroke patients through the health 

system, for delivery of relevant time-critical treatments, and rapid transfer to acute SUs for 

on-going assessment and provision of further treatment (Table 1). 

Table 1 about here 

The purpose of this paper is to highlight nursing’s essential contribution to the expedient 

delivery of acute stroke care by providing evidence-based recommendations for clinical 

practice processes of care and models of care where nurses have a pivotal role during the first 

72 hours from arrival at the Emergency Department (ED) through to SU care.  A more 

detailed comprehensive overview of nursing and interdisciplinary care for acute ischemic 

stroke patients extending beyond the first 72 hours previously has been published.16 

Where available in existing guidelines, the Class and Level of Evidence for recommendations 

shown in the Tables 2 to 4 have been provided using the American Heart Association 

taxonomy.6  As there is a dearth of evidence from high quality stroke nursing research, not all 

the recommendations described in this paper have been evaluated using randomised 



controlled trials.  Therefore, we have included examples of clinical models and systems for 

which lower levels of evidence suggest improvement in patient outcomes or a reduction in 

barriers to rapid assessment and management of stroke.17-19  Furthermore, we also have 

included models of care that emphasize the multidisciplinary team, as examination of nursing 

care in isolation from care provided by other health professionals does not reflect current 

evidence based practice.  Where no rigorous evidence exists for a recommendation, we have 

labelled it a ‘good practice point’ (GPP).7  Lastly, opportunities for future research are 

identified in an effort to direct the growth of acute stroke nursing research.  

Triage and rapid management 

Key processes relevant to emergency nurses that are tied to timely assessment, triage and 

rapid management of acute stroke in the ED are outlined in Table 2.  As urgent 

administration of thrombolysis provided up to 4.5 hours from symptom onset is one of the 

few proven interventions for stroke,4 the aim of rapid triage is to commence immediate 

assessment of suitability for this treatment.  It has been estimated that each 15 minutes of 

decrease in treatment delay results in one month of additional disability-free life following a 

stroke.20  However, triage times21 and process22 upon arrival in the ED remain variable. 

Use of a ‘Code Stroke’ alert system has been shown to improve time to diagnosis and 

treatment, and reduce intravenous rtPA door-to-needle times (Table 2).17-19  Recently, use of 

stroke team models led by appropriately trained advanced practice nurses have been shown to 

be efficient, accurate, and safe at identifying and treating patients with rtPA.23-26  These teams 

capitalize on the 24-hours-a-day nature of nursing providing around the clock on-site expert 

input for both Code Stroke calls, and ongoing acute stroke patient management.  Code Stroke 

advanced practice nurses oversee the diagnostic work up, interpretation of neuroimaging, 

review of laboratory work, and communicate remotely to physician supervisors about their 



estimation of suitability for rtPA treatment.  This model of care enables rapid decision 

making that may significantly reduce door-to-needle times.  Advanced practice nurse-led 

teams offer a method to safely extend vascular neurologist services when an in-house 

neurologist is unavailable 24 hours a day23-25 and to augment telemedicine services.26 

Table 2 about here 

Transfer 

Organised SU care significantly reduces death and disability3 and improves processes of 

care30 as grouping patients together by clinical specialty is associated with improved 

outcomes.31  However, overall access to SUs is variable and suboptimal eg 23% (Canada),11 

58% (Australia);10 and SU staffing, structure and organization may vary considerably. 

Timeliness of SU access also may be a critical factor.32,33  Extended waiting time in EDs for 

non-stroke specific conditions is associated with poorer outcomes and higher inpatient 

mortality.34  While data are limited, better outcomes have been reported in stroke patients 

with shorter admission times (greater than six hours compared to within three hours),32 and 

earlier admission to SU (within 2 days) has been associated with fewer complications.33  

Hence, any unnecessary delays in transfer to a SU likely may compromise patient outcomes, 

especially for patients requiring complex stroke care and those needing close nursing 

surveillance.  Key nursing elements and models of care that facilitate rapid admission to the 

SU are shown in Table 3 and include pre-notification of incoming stroke to the stroke team35 

and use of protocols to ensure patients are admitted directly to the SU.32  The effect of 

admission to a short-stay ward prior to transfer to a dedicated SU is unknown and requires 

further research. 

Significant variability exists in the nursing qualifications, education/training, and services 

offered in hospitals throughout the world36 and this variability is likely also to be reflected in 



SUs.  Local policies and procedures, often underpinned by nursing care safety concerns (lack 

of nursing staff, lack of nursing staff with necessary skill mix) may impede direct admission 

to SUs for the entire hospital admission.  For example, in some hospitals an admission to an 

intensive care unit (ICU) or high dependency unit is required6 following thrombolysis 

administration or for those patients requiring more complex care including cardiac 

monitoring or acute blood pressure management.  Specifically, in the United States, SUs 

commonly are set up as general care wards with a few dedicated beds, and rarely are rtPA 

treated patients admitted to SUs directly, without first spending 24 hours in an ICU.  In 

contrast, in Australia and Europe, rtPA patients often are admitted directly to SUs that offer 

an ability to provide close monitoring of these patients.  Recent evidence from the USA 

suggests that an ICU admission solely for monitoring patients post-rtPA may be unwarranted 

and unnecessarily expensive and that these patients safely can be managed in a SU when 

nurses have undertaken specialized education and training.37  Furthermore, admission directly 

to a SU for rtPA patients improves continuity of care and the opportunity to provide early and 

consistent education about the stroke event, stroke recovery, and strategies for stroke 

prevention.   

Emerging evidence from the UK has demonstrated improved quality of care and lower 

mortality in SUs with staffing ratios of 3.0 registered nurses/ten beds.  The study also found 

that patients admitted to a SU with 1.5 registered nurses/ten beds on a weekend had a 

significantly higher adjusted 30-day mortality rate (15.2%) when compared with patients 

admitted to a SU with a weekend ratio of 3.0 registered nurses/ten beds (11.2%).38 

Table 3 about here 

Monitoring and Treatment 



Nurses play a pivotal role in the on-going monitoring and treatment of patients in the first 72 

hours of acute stroke (Table 4).  Adherence to evidence based processes of stroke care 

improves patient outcomes13,30 and many of these are either initiated, administered, or co-

ordinated by nurses.40  Use of clinical pathways and stroke care protocols also improve 

adherence to evidence-based care41,42 and patient outcomes.43  Use of specialised stroke 

clinical co-ordinators to implement change also can improve SU access, aspirin 

administration within 24 hours, use of care plans, increased allied health assessments and 

result in more patients discharged to home.39 

For all stroke patients, but particularly following administration of rtPA, and those with acute 

intracerebral haemorrhage (ICH), close and accurate blood pressure (BP) monitoring is 

required.  Non-invasive automatic oscillometric blood pressure monitors commonly are used, 

but are not recommended for use in patients with atrial fibrillation due to significant beat-to-

beat variability.  In this situation, manual sphygmomanometers should be considered 

recording the average of three consecutive systolic and diastolic measurements.44,45  

Importantly, non-invasive oscillometric BP monitors only accurately measure the mean 

arterial pressure and then algorithmically derive a systolic and diastolic pressure.46,47  As 

current stroke BP management guidelines are not based on mean arterial pressure ranges, 

more research is warranted to refine the use of derived values from these devices in acute 

stroke patients.  Goals for blood pressure levels are outlined in Table 4.  In the case of ICH, 

aggressive blood pressure lowering appears to be safe with potential small improvements in 

outcome.48 

Accurate and frequent neurological observation assists in early identification and subsequent 

management of deterioration.6  The Glasgow Coma Score is not recommended for ongoing 

monitoring of ischaemic stroke patients and has been shown to produce a normal score of 15 

when the NIHSS in the same patient reflects significant disability.49  The NIHSS is 



recommended as a method to quantify stroke disability and can be validly and reliably 

performed by nurse.50  Using the full NIHSS more accurately reflects the vascular territory 

involved rather than use of a ‘cut down’ version of the NIHSS which involves an arbitrary 

selection of assessments that may not be related to the presenting stroke deficit.49 

Evidence of the impact of a nurse-led multidisciplinary intervention on outcomes in acute 

stroke was provided by the Quality in Acute Stroke Care (QASC) Trial.43  Results 

demonstrated that supported implementation of three clinical protocols for the management 

of fever, hyperglycaemia and swallowing dysfunction [Fever, Sugar, Swallowing (FeSS) 

clinical protocols] in the first 72 hours of stroke significantly decreased death and 

dependency by 16% and also significantly reduced temperature, blood glucose level and 

improved swallowing management.  Specifically, the FeSS protocols consisted of: four to six 

hourly monitoring of temperature with treatment of temperature > 37.5° C with antipyretics; 

monitoring of glucose levels sixth-hourly and treatment of elevated glucose > 198mg/dl (11 

Mol/L) with insulin; and either a swallowing screen by nurses within 24 hours of admission 

with referral to speech-language pathologist for those who fail the screen, or a swallowing 

assessment by a speech-language pathologist.  This is one of the few trials in stroke nursing 

care demonstrating that evidence-based nursing care can reduce death and dependency13,43 

and results from this trial reinforce the potential that nursing quality improvement initiatives 

can have dramatic impact on patient outcomes. 

Maintenance of glucose levels of 140-180 mg/dl (7.8 – 10 mmol/L) is recommended.6  

Hyperglycaemic management is important not just for diabetic patients, as hyperglycaemic 

stroke patients not known to have diabetes (glucose 108 to 144 mg/dL [6 to 8 mmol/L]) have 

a 3-fold higher risk of death when compared with euglycaemic stroke patients not known to 

have diabetes.51  Hence, glucose monitoring for all stroke patients is crucial and often 

overlooked.13 



Nurses play a critical role in implementing important clinical processes of care at the bedside, 

many of which have demonstrated association with improved outcomes.13,30  These are 

outlined more fully in Table 4 and include: assessment procedures, early mobilization; 

avoidance of urinary catheterization; treatment of hypoxia, hyperglycaemia and suspected 

infection; ongoing rehabilitation policies (eg co-ordinated multidisciplinary team care; and 

early assessment for discharge).52  Use of intermittent pneumatic compression,53 but not 

compression stockings54,55 has been shown to reduce the risk of deep venous thrombosis and 

possibly improve survival in immobile patients following stroke. 

Dysphagia is a significant problem following stroke experienced by 42% to 67% of patients 

within three days of stroke.56  Patients with dysphagia have a three-fold increased risk of 

pneumonia57 and should be nil by mouth until their swallowing ability has been determined.6  

Dysphagia screening should be performed using a validated,7 evidence-based tool6 and can 

safely be undertaken by nurses.58  A dysphagia screen is defined as ‘a pass/ fail procedure to 

identify an individual who may need a complete dysphagia assessment’.59  Patients who fail a 

swallow screen should be referred to a speech-language pathologist for a full dysphagia 

assessment.60 

Determination of stroke pathogenic mechanism is a key area of focus during SU care and 

guides subsequent secondary prevention therapies.  Identification of atrial fibrillation requires 

either serial ECGs or telemetric cardiac monitoring.61  Nurses play a vital role in overseeing 

this aspect of care through inquiry about stroke risk factors and mechanism, reviewing 

diagnostic test results, and providing advice on secondary prevention measures to prevent 

future stroke.   

Additionally, nurses are responsible for educating patients and family members/carers about 

their stroke care, including the pathogenesis of stroke, treatment provided, personal risk 



factors, medications, stroke signs and symptoms, use of emergency medical services and 

strategies to reduce further stroke risk.  Despite this, recent data show that patients and family 

members/carers poorly retain information taught to them in the hospital about stroke.62  

Table 4 about here 

A summary of key nursing supported factors guiding stroke care in the first 72 hours are 

shown in Table 5.77   

Table 5 about here 

Discussion 

The clear priority for improving stroke care outcomes is closing known evidence-practice 

gaps by improving timely access to early interventions with demonstrated efficacy.  Nurses 

play a crucial role in stroke care and they are well placed to take a leadership role in 

implementing evidence based care within the multidisciplinary stroke team.40,78  The 

internationally emerging roles of the stroke advanced practice nurse and stroke nurse 

practitioner hold great promise for development of new nurse-led models of stroke nursing 

care, including stroke telemedicine services which could be augmented by inclusion of these 

nursing roles.26 

The future for SUs to involve critical care is worthy of consideration where nurses have the 

appropriate qualifications and experience to undertake complex nursing care such as care of 

ventilated patients, administration of intravenous insulin, co-ordination of rtPA 

administration, post tPA recovery, and care of the unstable stroke patient.6 

Quality monitoring and improvement activities are recommended to ascertain adherence to 

nationally accepted clinical practice guidelines.6  Routine collection of quality data in the 

form of local or national audit10,11,14,79 or stroke clinical registries80,81 to measure adherence to 



important stroke processes of care is imperative.  Use of these data to drive continuous 

quality improvement in stroke care can benefit patients.82  Recently published clinical 

performance measures for acute ischemic stroke have been published by the American Heart 

Association and American Stroke Association.83 

Acute stroke nursing research is in its infancy.  Encouragingly, there are an increasing 

number of trials underway exploring vital questions for acute stroke care nursing.84-88  Nurse 

researchers also have a pivotal role in conducting implementation research, that is, 

examination of methods to increase evidence uptake by clinicians.43,84  Future rigorous 

clinical and implementation research will help to address gaps in evidence and strengthen 

existing models of care and clinical guidelines. 

 

  



 

Take-home points:  

• Rapid evidence-based assessment and management of stroke is fundamental to 

reducing mortality and disability.  

• Nurses have a key role to facilitate multidisciplinary models of care and improve 

uptake of evidence-based stroke care 

• Nurse-led stroke research is paramount to further inform the evidence-base for 

nursing care 

 

 

  



 

Table 1: Stroke Chain of Survival^ involving nursing care from emergency 

department (ED) arrival to stroke unit (SU) admission 

Triage Door Immediate ED triage to high-acuity area 

Treatment Data Prompt ED interdisciplinary evaluation, stroke team activation, 

brain imaging, stroke scale scoring, and laboratory studies 

 Drug Timely administration of appropriate drugs or other 

interventions 

Transfer Disposition Timely admission to SU, intensive care unit or transfer to a 

comprehensive stroke center 

^ adapted from Stroke Chain of Survival from AHA Stroke Guidelines6 

 

  



 

Table 2 Triage: Key nursing elements for timely assessment, triage and rapid 

management of acute stroke in emergency department (ED) 

• Use of evidence-based rapid stroke screening tools at triage such as the Los Angeles 

Pre-hospital Stroke Screen, the Cincinnati Pre-hospital Stroke Scale (FAST)27 , or 

Recognition of Stroke in the Emergency Room Scale (ROSIER)28 (Class I; Level of 

Evidence B).6 
• Assignment of a high severity triage category - to be seen within < 10 minutes of ED 

arrival6 - using a standardized triage system such as the Emergency Severity Index 

(ESI) (GPP). 

• Systems to urgently notify the hospital Stroke Team such as hospital pre-notification 

and initiation of ‘Code Stroke’ (see below) (Class I: Level of Evidence B) aiming for 

rapid brain imaging (Class I: Level of Evidence A), assessment for suitability for rtPA 

and thrombolytic administration where indicated (Class I: Level of Evidence A) with 

a ‘door-to-needle’ time of less than 60 minutes (Class I: Level of Evidence A).6 

• Code Stroke alerts including: a) pre-notification: ambulance to the ED or directly to 

stroke team; and/or ED notification to stroke team; b) rapid assessment of airway, 

breathing, circulation, and disability (ABCD), with assignment of triage category to 

be seen in < 10 mins; c) rapid patient registration or use of a pre-registration alias; d) 

priority use of computed tomography (CT) scanner; e) immediate intravenous access, 

with blood drawn for standard laboratory tests; f) immediate transfer to CT directly 

from ambulance after obtaining a brief but thorough history including time last seen 

normal, anticoagulant use, and medical-surgical history pertinent to thrombolysis 

risks; g) rapid imaging interpretation by stroke team and completion of the National 

Institutes of Health Stroke Scale (NIHSS); h) rapid control of arterial blood pressure 

as indicated by rtPA treatment criteria, with infusion kit brought to CT to expedite  

treatment; i) rtPA bolus and infusion initiated on CT scanning bed when possible 

(Class 1: Level of Evidence C).17,18 

• Assessment of initial stroke severity using the National Institutes of Health Stroke 

Scale (NIHSS) on arrival in ED, and prior to and post-treatment with rtPA (Class I: 

Level of Evidence B).6,29 

• Rapid imaging of the brain (Class I: Level of Evidence A)6 with either non-contrast 

CT or magnetic resonance imaging within 25 minutes of arrival to the ED with rtPA 

administration commenced before use of additional imaging sequences (i.e. CT 

angiography) (GPP).  

Key: GPP = Good practice point 

  



Table 3 Transfer: Key nursing elements for rapid transfer of acute stroke patients 

from the emergency department (ED) to the stroke unit (SU) 

• All patients should be cared for in a dedicated SU (Class I: Level of Evidence A).3,6 

• Rapid transfer to the SU from the ED is optimal32,33, 30 (GPP).  

• Pre-notification of the stroke team may facilitate rapid transfer to the SU on 

admission (GPP).35  

• Use of stroke protocols may facilitate rapid transfer to the SU on admission (GPP).32 

• Formal appointment of a stroke coordinator may streamline stroke system processes 

and strengthen quality improvement of stroke services. (Class I: Level of Evidence 

C).39 

 

Key: GPP = Good practice point 

 

  



 

Table 4 Key nursing elements for monitoring and treatment in first 72 hours of 

acute stroke 

Monitoring 

• Neurological assessment with the National Institutes of Health Stroke Scale (NIHSS) 

to determine deterioration or improvement in neurological condition (GPP).6 

• Continuous oxygen saturation monitoring to identify hypoxia and early development 

of complications (eg aspiration) (GPP).6 

• Cardiac monitoring for at least the first 24 hours to determine possible stroke 

pathogenic mechanism (eg atrial fibrillation) and monitor for possible arrhythmias 

(Class I: Level of Evidence B).6 

• Blood pressure (BP) monitoring every 15 minutes for two hours, then every 30 

minutes for six hours, and then every hour for 16 hours in patients undergoing 

reperfusion therapy (GPP); Ongoing blood pressure assessment to manage titration of 

antihypertensive medications, and identify patients for improved stroke risk factor 

management.6 

• Temperature monitoring at least every four hours (Class I: Level of Evidence B) to 

determine the need for treatment of hyperthermia.8,43 

• Glucose monitoring on arrival to ED and every six hours thereafter for the initial 72 

hours of care to determine the need for regularly scheduled glucose monitoring and 

implementation of glucose control measures (GPP) (Class I; Level of Evidence B).43 

• Dysphagia screening using a valid and reliable tool by a trained non-speech-

language pathologist (SLP) or swallowing assessment by a SLP should occur prior to 

administration of food, drink or oral medications,60 (Class I: Level of Evidence B)6 

within 4 to 24 hours of hospitalization.63,64  Referral to SLP for those failing the 

screen for formal swallowing assessment. (Class I; Level of Evidence B).43,60  The 

presence of a gag reflex does not constitute an adequate dysphagia screen as this does 

not indicate safety with swallowing.6 

• Fluid Balance monitoring is recommended to identify dehydration and concurrent 

conditions seen in vascular patients (i.e. renal insufficiency associated with long-

standing hypertension; congestive heart failure or left ventricular dysfunction) (Class 

I: Level of Evidence C). 

• Comprehensive nursing care assessment within 4 hours of SU admission for: 

nutritional and hydration needs, positioning and mobilization needs, bladder control 

and incontinence management, pressure ulcer risk, cognitive and language capacity, 

hearing and visual needs, and family/ carer needs (GPP).5 

Treatment 

• Use of appropriately educated and credentialed advanced practice nurses where 

available to initiate standardized diagnostic protocols (ie ordering and interpreting 

standardized laboratory tests and neuroimaging) (GPP), and administer intravenous 

rtPA (Class IIb: Level of Evidence B).25 

• Airway and breathing support as required (Class I: Level of Evidence C) with 

provision of oxygen for hypoxic patients (< 94% oxygen saturation) (Class I: Level of 

Evidence C);6 routine oxygen for non-hypoxic patients is not recommended (Class III: 

Level of Evidence B).6 



• Thrombolysis: Delivery of prompt intravenous rtPA treatment for eligible ischaemic 

stroke patients up to 4.5 hours from symptom onset (Class I: Level of Evidence A)65 

with a door-to-needle time (time of bolus administration) target of less than 60 

minutes6 (Class I; Level of Evidence B).  

• Hypertension management: Goals for target blood pressure (BP) are uncertain.6  

However, the following are recommended:  

o Pre-thrombolysis (potentially eligible patients): systolic blood pressure (SBP) < 

185 mmHg and diastolic (DBP) < 110 mmHg (Class I; Level of Evidence B).6 

o Post rtPA bolus: target <180mmHg SBP, <105mmHg DBP.6 

o Non thrombolysed ischemic stroke: a reasonable approach is BP lowering by 15% 

during the first 24 hours post-stroke.  Withhold medications unless systolic BP > 

220 mmHg or diastolic BP > 120 mmHg (Class I: Level of Evidence C),6 or there 

are signs of cardiac decompensation due to left ventricular afterload (GPP). 

o Intracerebral hemorrhage (ICH): Intensive BP lowering is safe and feasible.48,66 BP 

lowering within six hours of ICH onset to a target systolic BP of <140 mmHg may 

improve functional outcome at 3 months post stroke as compared to a traditional 

BP lowering target of < 180 mmHg (Class I: Level of Evidence B).48 

o Subarachnoid hemorrhage (SAH): Reduction of systolic blood pressure to a target 

of 90/160 mmHg67 until the aneurysm has been occluded by endovascular or 

surgical means (GPP). 

o Ongoing monitoring and reporting of blood pressure control throughout 

hospitalization to identify patients in need of medication additions or dose 

adjustments (GPP). 

• Temperature: Treatment of temperature > 37.5° C with antipyretics (Class I; Level of 

Evidence B),8,43 ; evidence supporting induced hypothermia is currently lacking 

(Class IIb; Level of Evidence B).6 

• Hyperglycemia: Maintenance of glucose levels of 140-180 mg/dl (7.8 – 10 mmol/L) 

(Class IIa; Level of Evidence C).6,43  Avoidance of hypoglycemia (blood glucose < 60 

mg/dL) (Class I; Level of Evidence C).6 

• Use of standardised evidence-based stroke care protocols/ pathways to inform care 

(Class I: Level of Evidence B).6 

• Preparation for endovascular interventions for patients undergoing mechanical 

thrombectomy, noting that three month functional outcome efficacy data currently are  

lacking (Class IIa; Level of Evidence B).6 

• Head positioning: There is no large trial data to date examining the best head position 

following stroke, although these are underway. There is some evidence to support 

improved blood flow when lying flat (0 degrees) for large artery ischemic strokes, 

including those with fluctuating clinical presentation68,69 (Class IIb; Level of Evidence 

C), however these findings cannot be generalized to patients with small vessel 

occlusions presenting with relatively minor symptoms who may best be served by 

early mobilization; ICH patients at risk for increased intracranial pressure may benefit 

from head of bed elevation to 30 degrees (GPP) 

• Palliative care: Identification of patient goals and commencement of relevant 

discussions for patients with poor prognosis (GPP).6 

• Education for stroke survivors and their caregivers/family (GPP).6 

• Caregiver support for those overseeing the needs of stroke survivors, including  

provision of accurate information about stroke, emotional and practical support, and 

identification of important community resources/agencies (GPP).7 



• Rehabilitation: Early assessment and commencement of rehabilitation where relevant 

(GPP).52,70,71 

Prevention of complications 

• Antiplatelets: Administration of antiplatelet medications within 48 hours of stroke 

(Class I; Level of Evidence A)2,6 after swallowing screen or swallowing assessment 

undertaken;6 Antiplatelet agents should be withheld for 24 hours in rtPA treated 

patients (Class III: Level of Evidence C).6  If the patient is unable to swallow, aspirin 

or other medication may be administered rectally.72 

• Anticoagulants: Use of anticoagulation to prevent recurrent stroke or improve 

outcomes is not recommended in non-cardioembolic ischemic stroke (Class III; Level 

of Evidence A).6 Anticoagulation is recommended for the primary and secondary 

prevention of cardioembolic ischemic stroke patients (Class I; Level of Evidence A), 

however, the best timing for initiation of anticoagulation after an acute stroke event 

remains unknown.  

• Venous thrombo-embolism (VTE): use of anticoagulation provides superior VTE 

prophylaxis in patients with acute ischemic stroke (Class I; Level of Evidence A). Use 

of intermittent pneumatic compression (IPC) for immobile patients reduces the risk of 

VTE and possibly death. Class I: Level of Evidence B).53  Routine use of anti-embolic 

stockings is not recommended.54,55 

• Incontinence: Routine use of indwelling urinary catheters is not recommended due to 

infection risk (Class III: Level of Evidence C).6,7 

• Early mobilization: within the first 24 hours for neurologically and hemodynamically 

stable patients is safe and feasible (Class 1Ia: Level of Evidence B).70  Early 

mobilization (within 52 hours) is associated with fewer complications.71  Patients with 

stable neurologic and hemodynamic presentation can be mobilized to out of bed chair 

sitting even if level of consciousness is depressed (ie stupor, obtundation, lethargy) 

(Class IIa: Level of Evidence C).73 

• Hydration: Euvolemia should be maintained. Use of volume expanders to achieve 

hemodilution is not recommended in ischemic stroke (Class III; Level of Evidence 

A).  Treatment of hypovolemia should include use of isotonic intravenous normal 

saline (Class I: Level of Evidence C)6 

• Nutrition: Ensure adequate nutrition.  Use of nasoenteric tube feeding in patients 

unable to swallow for the first two to three weeks post stroke is preferred over use of 

PEG tube feeding (Class IIa: Level of Evidence B); for patients unable to safely 

swallow and those incapable of meeting their nutrition and hydration needs, consider 

initiating nasoenteric feeding within 24 hours (GPP).5  Verification of feeding tube 

placement should be done by radiographic methods.74 

• Oral hygiene: Oral hygiene should be provided to reduce the risk of aspiration 

pneumonia (GPP).6,7,75  At least three times per day, and immediately after meals is 

recommended (GPP). 

• Pressure Area Care: Those at high risk of developing pressure injuries should be 

placed on a high-specification foam mattress (Class I: Level of Evidence A).76 

• Antibiotics: patients with suspected pneumonia, sepsis or urinary tract infections 

should receive antibiotics that target the relevant pathogen (Class I: Level of Evidence 

A).6 

Key: GPP = Good practice point  



 

Table 5 Key nursing-supported factors guiding stroke care in the first 72 

hours77 

 

 

Rapid assessment  Stroke is an emergency and rapid 

assessment and treatment improves 

outcomes.  

Early identification  Early identification of acute stroke 

will improve access to time 

dependent interventions.  

Pre-hospital services facilitate 

access  

Organised pre-hospital services 

improve outcomes by increasing 

access and decreasing delays to time 

dependent acute stroke treatments.  

ED systems  Systems that prioritise assessment 

and management of acute stroke in 

the ED will minimise treatment 

delays and maximise proportion of 

eligible patients receiving 

thrombolysis.  

SU access  Rapid flow of acute stroke patients 

from ED to SU improves outcomes 

for stroke patients.  

Multi-disciplinary assessment and 

treatment  

Co-ordinated and rapid onset of 

specific treatments by a multi-

disciplinary team within SUs will 

improve outcomes.  

Whole of system quality 

improvement  

Quality improvement activities will 

improve performance within all 

aspects of care / system 

performance.  

  



REFERENCES  

1. Lees KR, Bluhmki E, von Kummer R, Brott TG, Toni D, Grotta JC, et al. Time to treatment with 
intravenous alteplase and outcome in stroke: an updated pooled analysis of ECASS, 
ATLANTIS, NINDS, and EPITHET trials. The Lancet. 2010;375:1695-1703 

2. Sandercock P, Counsell C, Tseng Mei C, Cecconi E. Oral antiplatelet therapy for acute 
ischaemic stroke. Cochrane Database of Systematic Review. 2014;3 

3. Stroke Unit Trialists' Collaboration. Organised inpatient (stroke unit) care for stroke. 
Cochrane Database of Systematic Reviews. 2013;9:CD000197 

4. Hacke W, Kaste M, Bluhmki E, Brozman M, Dávalos A, Guidetti D, et al. Thrombolysis with 
Alteplase 3 to 4.5 Hours after Acute Ischemic Stroke. New England Journal of Medicine. 
2008;359:1317-1329 

5. Intercollegiate Stroke Working Party. National clinical guideline for stroke, 4th edition 
London: Royal College of Physicians 2012 

6. Jauch EC, Saver JL, Adams HP, Bruno A, Connors JJ, Demaerschalk BM, et al. Guidelines for 
the Early Management of Patients With Acute Ischemic Stroke: A Guideline for Healthcare 
Professionals From the American Heart Association/American Stroke Association. Stroke. 
2013;44:870-947 

7. National Stroke Foundation. Clinical guidelines for stroke management. Melbourne, 
Australia: NSF; 2010 

8. Lindsay M, Gubitz G, Bayley M, Phillips S, on behalf of the Canadian Stroke Best Practices 
and Standards Working Group. Canadian Best Practice Recommendations for Stroke Care, 
4th edition. Ottawa, Ontario Canada: Canadian Stroke Network; 2013 

9. American Heart Association. FACTS. Preventable. Treatable. Beatable: Stroke in the United 
States. USA; 2013 

10. National Stroke Foundation. National Stroke Audit- Acute Services Clinical Audit Report. 
Melbourne, Australia: NSF; 2013 

11. Canadian Stroke Network. Making Stroke Top of Mind- Annual report 2010-2011. Canada: 
Canadian Stroke Network; 2011 

12. Royal College of Physicians, Clinical Effectiveness and Evaluation Unit on behalf of the 
Intercollegiate Stroke Working Party. Clinical Audit Jan-March. UK: Sentinel Stroke National 
Audit Programme (SSNAP); 2014 

13. Drury P, Levi C, D'Este C, McElduff P, McInnes E, Hardy J, et al. Quality in Acute Stroke Care 
(QASC): process evaluation of an intervention to improve the management of fever, 
hyperglycemia, and swallowing dysfunction following acute stroke. International Journal of 
Stroke. 2014;9:766-776 

14. Royal College of Physicians, Clinical Effectiveness and Evaluation Unit on behalf of the 
Intercollegiate Stroke Working Party. Acute Organisational audit report  UK: Sentinel Stroke 
National Audit Programme (SSNAP); 2012 

15. Ahmed N, Kellert L, Lees KR, et al. Results of intravenous thrombolysis within 4.5 to 6 hours 
and updated results within 3 to 4.5 hours of onset of acute ischemic stroke recorded in the 
safe implementation of treatment in stroke international stroke thrombolysis register (sits-
istr): An observational study. JAMA Neurology. 2013;70:837-844 

16. Summers D, Leonard A, Wentworth D, Saver JL, Simpson J, Spilker JA, et al. Comprehensive 
Overview of Nursing and Interdisciplinary Care of the Acute Ischemic Stroke Patient: A 
Scientific Statement From the American Heart Association. Stroke. 2009;40:2911-2944 

17. Meretoja A, Weir L, Ugalde M, Yassi N, Yan B, Hand P, et al. Helsinki model cut stroke 
thrombolysis delays to 25 minutes in Melbourne in only 4 months. Neurology. 2013;81:1071-
1076 

18. Meretoja A, Strbian D, Mustanoja S, Tatlisumak T, Lindsberg PJ, Kaste M. Reducing in-
hospital delay to 20 minutes in stroke thrombolysis. Neurology. 2012;79:306-313 



19. Garnett AR, Marsden DL, Parsons MW, Quain DA, Spratt NJ, Loudfoot AR, et al. The rural 
Prehospital Acute Stroke Triage (PAST) trial protocol: a controlled trial for rapid facilitated 
transport of rural acute stroke patients to a regional stroke centre. International Journal of 
Stroke. 2010;5:506-513 

20. Meretoja A, Keshtkaran M, Saver JL, Tatlisumak T, Parsons MW, Kaste M, et al. Stroke 
Thrombolysis: Save a Minute, Save a Day. Stroke. 2014;45:1053-1058 

21. Considine J, McGillivray B. An evidence-based practice approach to improving nursing care 
of acute stroke in an Australian Emergency Department. Journal of Clinical Nursing. 
2010;19:138-144 

22. National Stroke Foundation. National Stroke Audit - Acute Services Organisational Survey 
Report. Melbourne: NSF; 2013 

23. Handler D, Kane C, Wehr M, Steffens C, Alexandrov A W. Nurse-Led Stroke Teams Can 
Effectively and Efficiently Manage In-Hospital Stroke Events. Abstract. Stroke. 2013;44 

24. Alexandrov A W, Baca T, Albright K C, DiBiase S, Alexandrov A.V, for the NET SMART Faculty 
and Fellows. Post-graduate academic neurovascular fellowship for advanced practice nurses 
and physician assistants significantly increases tPA treatment rates: Results from the first 
graduating class of the NETSMART program. Abstract. Stroke. 2011;42:e206 

25. Alexandrov AW, Brethour M, Cudlip F, Swatzell V, Biby S, Reiner D, et al. Postgraduate 
Fellowship Education and Training for Nurses: The NET SMART Experience. Critical Care 
Nursing Clinics of North America. 2009;21:435-449 

26. Demaerschalk BM, Kiernan T-EJ, Investigators S. Vascular Neurology Nurse Practitioner 
Provision of Telemedicine Consultations. International Journal of Telemedicine and 
Applications. 2010 

27. Kothari RU, Pancioli A, Liu T, Brott T, Broderick J. Cincinnati Prehospital Stroke Scale: 
Reproducibility and Validity. Annals of Emergency Medicine. 1999;33:373-378 

28. Nor AM, Davis J, Sen B, Shipsey D, Louw SJ, Dyker AG, et al. The Recognition of Stroke in the 
Emergency Room (ROSIER) scale: development and validation of a stroke recognition 
instrument. The Lancet Neurology. 2005;4:727-734 

29. Hinkle JL. Reliability and Validity of the National Institutes of Health Stroke Scale for 
Neuroscience Nurses. Stroke. 2014;45:e32-e34 

30. Cadilhac DA, Pearce DC, Levi CR, Donnan GA, on behalf of the Greater Metropolitan Clinical 
Taskforce New South Wales Stroke Services Coordinating Committee. Improvements in the 
quality of care and health outcomes with new stroke care units following implementation of 
a clinician-led, health system redesign programme in New South Wales, Australia. Quality 
and Safety in Health Care. 2008;17:329-333 

31. Santamaria JD, Tobin AE, Anstey MH, Smith RJ, Reid DA. Do outlier inpatients experience 
more emergency calls in hospital? An observational cohort study. The Medical journal of 
Australia. 2014;200:45-48 

32. Silvestrelli G, Parnetti L, Paciaroni M, Caso V, Corea F, Vitali R, et al. Early admission to stroke 
unit influences clinical outcome. European Journal of Neurology. 2006;13:250-255 

33. Ingeman A, Andersen G, Hundborg HH, Svendsen ML, Johnsen SP. Processes of Care and 
Medical Complications in Patients With Stroke. Stroke. 2011;42:167-172 

34. Guttmann A, Schull MJ, Vermeulen MJ, Stukel TA. Association between waiting times and 
short term mortality and hospital admission after departure from emergency department: 
population based cohort study from Ontario, Canada. BMJ 2011;342 

35. O’Brien W, Crimmins D, Donaldson W, Risti R, Clarke TA, Whyte S, et al. FASTER (Face, Arm, 
Speech, Time, Emergency Response): Experience of Central Coast Stroke Services 
implementation of a pre-hospital notification system for expedient management of acute 
stroke. Journal of Clinical Neuroscience. 2012;19:241-245 



36. Aiken LH, Sloane DM, Bruyneel L, Van den Heede K, Griffiths P, Busse R, et al. Nurse staffing 
and education and hospital mortality in nine European countries: a retrospective 
observational study. The Lancet. 2014;383:1824-1830 

37. Coleman K.C, Palazzo P, Shahripour R.B, Brooks A.L, Cronin M.A, Sands K.A, et al. 
Management of Intravenous tPA in Non-ICU Environments: Safety, Clinical Outcome, and 
Cost Savings. Abstract. Stroke. 2013;44:A5 

38. Bray BD, Ayis S, Campbell J, Cloud GC, James M, Hoffman A, et al. Associations between 
Stroke Mortality and Weekend Working by Stroke Specialist Physicians and Registered 
Nurses: Prospective Multicentre Cohort Study. PLoS Med. 2014;11:e1001705 

39. Cadilhac DA, Purvis T, Kilkenny MF, Longworth M, Mohr K, Pollack M, et al. Evaluation of 
Rural Stroke Services: Does Implementation of Coordinators and Pathways Improve Care in 
Rural Hospitals? Stroke. 2013;44:2848-2853 

40. Hill K, Middleton S, O’Brien E, Lalor E, Victoria M. Implementing clinical guidelines for acute 
stroke management: do nurses have a lead role? Australian Journal of Advanced Nursing. 
2009;26:53 

41. Hinchey JA, Shephard T, Tonn ST, Ruthazer R, Selker HP, Kent DM. Benchmarks and 
Determinants of Adherence to Stroke Performance Measures. Stroke. 2008;39:1619-1620 

42. Kwan Joseph, Sandercock Peter AG. In-hospital care pathways for stroke. Cochrane Database 
of Systematic Reviews. 2004;4 

43. Middleton S, McElduff P, Ward J, Grimshaw JM, Dale S, D'Este C, et al. Implementation of 
evidence-based treatment protocols to manage fever, hyperglycaemia, and swallowing 
dysfunction in acute stroke (QASC): a cluster randomised controlled trial. The Lancet. 
2011;378 1699-1706 

44. Stergiou GS, Kollias A, Destounis A, Tzamouranis D. Automated blood pressure measurement 
in atrial fibrillation: a systematic review and meta-analysis. Journal of Hypertension. 
2012;30:2074-2082 

45. Verberk WJ, de Leeuw PW. Accuracy of oscillometric blood pressure monitors for the 
detection of atrial fibrillation: a systematic review. Expert Review of Medical Devices. 
2012;9:635-640 

46. Smulyan H, Safar ME. Blood Pressure Measurement: Retrospective and Prospective Views. 
American Journal of Hypertension. 2011;24:628-634 

47. Manios E, Vemmos K, Tsivgoulis G, Barlas G, Eleni K, Spengos K, et al. Comparison of 
noninvasive oscillometric and intra-arterial blood pressure measurements in hyperacute 
stroke. Blood Pressure Monitoring. 2007;12:149-156 

48. Anderson CS, Heeley E, Huang Y, Wang J, Stapf C, Delcourt C, et al. Rapid Blood-Pressure 
Lowering in Patients with Acute Intracerebral Hemorrhage. New England Journal of 
Medicine. 2013;368:2355-2365 

49. Nye BR, Hyde CE, Tsivgoulis G, Albright KC, Alexandrov AV, Alexandrov AW. Slim Stroke 
Scales for Assessing Patients With Acute Stroke: Ease of Use or Loss of Valuable Assessment 
Data? American Journal of Critical Care. 2012;21:442-448 

50. Goldstein LB, Samsa GP. Reliability of the National Institutes of Health Stroke Scale: 
Extension to Non-Neurologists in the Context of a Clinical Trial. Stroke. 1997;28:307-310 

51. Capes SE, Hunt D, Malmberg K, Pathak P, Gerstein HC. Stress Hyperglycemia and Prognosis 
of Stroke in Nondiabetic and Diabetic Patients: A Systematic Overview. Stroke. 
2001;32:2426-2432 

52. Langhorne P, Pollock A, in Conjunction with The Stroke Unit Trialists' Collaboration. What are 
the components of effective stroke unit care? Age and Ageing. 2002;31:365-371 

53. CLOTS Trials Collaboration. Effectiveness of intermittent pneumatic compression in 
reduction of risk of deep vein thrombosis in patients who have had a stroke (CLOTS 3): a 
multicentre randomised controlled trial. The Lancet. 2013;382:516-524 



54. The CLOTS Trials Collaboration. Effectiveness of thigh-length graduated compression 
stockings to reduce the risk of deep vein thrombosis after stroke (CLOTS trial 1): a 
multicentre, randomised controlled trial. The Lancet. 2009;373:1958-1965 

55. The CLOTS (Clots in Legs Or sTockings after Stroke) Trial Collaboration. Thigh-Length Versus 
Below-Knee Stockings for Deep Venous Thrombosis Prophylaxis After StrokeA Randomized 
Trial. Annals of Internal Medicine. 2010;153:553-562 

56. Hinchey JA, Shephard T, Furie K, Smith D, Wang D, Tonn S, et al. Formal Dysphagia Screening 
Protocols Prevent Pneumonia. Stroke. 2005;36:1972-1976 

57. Martino R, Foley N, Bhogal S, Diamant N, Speechley M, Teasell R. Dysphagia After Stroke: 
Incidence, Diagnosis, and Pulmonary Complications. Stroke. 2005;36:2756-2763 

58. Davies S, Taylor H, MacDonald A, Barer D. An inter-disciplinary approach to swallowing 
problems in acute stroke. International Journal of Language & Communication Disorders. 
2001;36:357-362 

59. American Speech-Language-Hearing Association. Preferred Practice: Patterns for the 
Profession of Speech-Language Pathology. http://www.asha.org/policy/PP2004-00191.htm. 
Access date: September 16, 2014.  

60. Donovan NJ, Daniels SK, Edmiaston J, Weinhardt J, Summers D, Mitchell PH. Dysphagia 
Screening: State of the Art: Invitational Conference Proceeding From the State-of-the-Art 
Nursing Symposium, International Stroke Conference 2012. Stroke. 2013 

61. Stahrenberg R, Weber-Krüger M, Seegers J, Edelmann F, Lahno R, Haase B, et al. Enhanced 
Detection of Paroxysmal Atrial Fibrillation by Early and Prolonged Continuous Holter 
Monitoring in Patients With Cerebral Ischemia Presenting in Sinus Rhythm. Stroke. 
2010;41:2884-2888 

62. Handler D, Alexandrov AW. Retention of Stroke Education Provided During Hospitalization: 
Increasing Stroke Knowledge or Wasting Resources?. Abstract. Stroke. 2014;45:ANS9 

63. National Institute for Health and Clinical Excellence. Diagnosis and Initial Management of 
Acute Stroke and Transient Ischemic Attack (TIA). London; 2008 

64. Scottish Intercollegiate Guidelines Network (SIGN). Management of patients with stroke: 
identification and management of dysphagia. A national clinical guideline (no.119). 
Edinburgh (Scotland): Scottish Intercollegiate Guidelines Network (SIGN); 2010 

65. Emberson J, Lees KR, Lyden P, Blackwell L, Albers G, Bluhmki E, et al. Effect of treatment 
delay, age, and stroke severity on the effects of intravenous thrombolysis with alteplase for 
acute ischaemic stroke: a meta-analysis of individual patient data from randomised trials. 
The Lancet. 2014 

66. Qureshi AI, Palesch YY, Martin R, Novitzke J, Cruz-Flores S, Ezzeddine MA, et al. Effect of 
systolic blood pressure reduction on hematoma expansion, perihematomal edema, and 3-
month outcome among patients with intracerebral hemorrhage: results from the 
antihypertensive treatment of acute cerebral hemorrhage study. Archives of neurology. 
2010;67:570-576 

67. Morgenstern LB, Hemphill JC, Anderson C, Becker K, Broderick JP, Connolly ES, et al. 
Guidelines for the Management of Spontaneous Intracerebral Hemorrhage A Guideline for 
Healthcare Professionals From the American Heart Association/American Stroke Association. 
Stroke. 2010;41:2108-2129 

68. Wojner-Alexander AW, Garami Z, Chernyshev OY, Alexandrov AV. Heads down: flat 
positioning improves blood flow velocity in acute ischemic stroke. Neurology. 2005;64:1354-
1357 

69. Favilla CG, Mesquita RC, Mullen M, Durduran T, Lu X, Kim MN, et al. Optical Bedside 
Monitoring of Cerebral Blood Flow in Acute Ischemic Stroke Patients During Head-of-Bed 
Manipulation. Stroke. 2014;45:1269-1274 

70. Bernhardt J, Dewey H, Thrift A, Collier J, Donnan G. A Very Early Rehabilitation Trial for 
Stroke (AVERT): Phase II Safety and Feasibility. Stroke. 2008;39:390-396 



71. Diserens K, Moreira T, Hirt L, Faouzi M, Grujic J, Bieler G, et al. Early mobilization out of bed 
after ischaemic stroke reduces severe complications but not cerebral blood flow: a 
randomized controlled pilot trial. Clinical Rehabilitation. 2012;26:451-459 

72. Maldonado NJ, Kazmi SO, Suarez JI. Update in the Management of Acute Ischemic Stroke. 
Critical Care Clinics. 2014 

73. Bailey P, Thomsen GE, Spuhler VJ, Blair R, Jewkes J, Bezdjian L, et al. Early activity is feasible 
and safe in respiratory failure patients. Critical care medicine. 2007;35:139-145 

74. Lemyze M. The placement of nasogastric tubes. Canadian Medical Association Journal. 
2010;182:802-802 

75. Sørensen RT, Rasmussen RS, Overgaard K, Lerche A, Johansen AM, Lindhardt T. Dysphagia 
Screening and Intensified Oral Hygiene Reduce Pneumonia After Stroke. Journal of 
Neuroscience Nursing. 2013;45:139-146 

76. McInnes E, Jammali-Blasi A, Bell-Syer Sally EM, Dumville Jo C, Cullum N. Support surfaces for 
pressure ulcer prevention. Cochrane Database of Systematic Reviews. 2011;4:CD001735 

77. Australian Stroke Coalition. 48hrs: Improving stroke management in the critical window 
http://australianstrokecoalition.com.au/site/media/ASC-48-hour-paper-March-2014.pdf. 
Access date: 25 August 2014 

78. Seneviratne CC, Mather CM, Then KL. Understanding nursing on an acute stroke unit: 
perceptions of space, time and interprofessional practice. Journal of Advanced Nursing. 
2009;65:1872-1881 

79. Allen NB, Kaltenbach L, Goldstein LB, Olson DM, Smith EE, Peterson ED, et al. Regional 
Variation in Recommended Treatments for Ischemic Stroke and TIA: Get With the 
Guidelines-Stroke 2003–2010. Stroke. 2012;43:1858-1864 

80. Cadilhac DA, Lannin NA, Anderson CS, Levi CR, Faux S, Price C, et al. Protocol and pilot data 
for establishing the Australian Stroke Clinical Registry. International Journal of Stroke. 
2010;5:217-226 

81. Asplund K, Glader E-L, Norrving B, Eriksson M, Collaboration ftR-S. Effects of Extending the 
Time Window of Thrombolysis to 4.5 Hours: Observations in the Swedish Stroke Register 
(Riks-Stroke). Stroke. 2011;42:2492-2497 

82. Cadilhac DA, Moss KM, Price CJ, Lannin NA, Lim JYK, Anderson CS. Pathways to enhancing 
the quality of stroke care through national data monitoring systems for hospitals. The 
Medical Journal of Australia. 2013;199:650-651 

83. Smith EE, Saver JL, Alexander DN, Furie KL, Hopkins LN, Katzan IL, et al. Clinical Performance 
Measures for Adults Hospitalized With Acute Ischemic Stroke: Performance Measures for 
Healthcare Professionals From the American Heart Association/American Stroke Association. 
Stroke. 2014 

84. Middleton S, Levi CR, D’Este C, Grimshaw J, Cadilhac DA, Considine J, et al. T3 Trial protocol: 
A CRCT evaluating an organisational intervention to improve triage, treatment and transfer 
of stroke patients in EDs. International Journal of Stroke. 2013;8(S1) 

85. Thomas LH, Watkins CL, French B, Sutton C, Forshaw D, Cheater F, et al. Study protocol: 
ICONS: Identifying continence options after stroke: A randomised trial. Trials. 2011;12:131 

86. Thomas LH, French B, Burton CR, Sutton C, Forshaw D, Dickinson H, et al. Evaluating a 
systematic voiding programme for patients with urinary incontinence after stroke in 
secondary care using soft systems analysis and Normalisation Process Theory: Findings from 
the ICONS case study phase. International Journal of Nursing Studies. 2014;51:1308-1320 

87. Glasgow Caledonian University. Feasibility Controlled Trial of Tibial Nerve Stimulation for 
Stroke Related Urinary Incontinence (TREAT-UI). In: ClinicalTrials.gov [Internet] Bethesda 
(MD): National Library of Medicine (US). Available from 
http://clinicaltrials.gov/ct2/show/study/NCT02239796 Identifier NCT02239796; Publication 
date: August 12, 2014 



88. Middleton S. T3 Trial: Triage, Treatment and Transfer of Patients with Stroke in Emergency 
Departments. In: Australian New Zealand Clinical Trials Registry. Available from 
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=366914. Reference 
366914; Publication date: 15 August 2014 

 

 

 


