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Objectives

• Review management and evidence for hyperacute stroke care

• Gain an understanding of the challenges of hyperacute stroke care in 
our region



• 65 y.o. witnessed sudden-onset aphasia at 7am, 
right arm weakness, able to walk

• Family member drove patient to ER in Perth



ACT-FAST





• 8am Acute Stroke Protocol activated, to Kingston 
for possible thrombolysis and EVT

• Stroke neurologist and team are notified and 
waiting for the patient who arrives 9:45am



How many people are notified during 
the first 10 minutes of hyperacute
stroke care?

Patient, and family members

Two Paramedics 
and Dispatch

ER physician, charge 
nurse, bedside nurse

Hospital operator,
ER registration clerk, ER 
Unit clerk

Stroke 
neurologist, 
resident

CT Technologist,
Neuroradiologist



Hyperacute stroke care kind of 
looks like this…





Every minute of stroke results in the loss 
of…

• 2 million neurons

• 12 km myelinated fibre

• 14 billion synapses

• 4 to 7 days of lifespan

• For every hour of ischemia, the brain loses as many neurons as it does 
over 3.6 years of normal life

• For every minute saved in treating with thrombolysis, the patient gains an 
extra 1.8 days of life and one less day of disability in the first 90 days1

• For every minute saved in treating with EVT, the patient gains an extra 
week of life2

1Meretoja et al. Stroke. 2014;45:1053–1058. 2Meretoja et al. Neurology 2017; 88 (22) 2123-2127.



Time is BrainTIME IS BRAIN

• Saver et al. JAMA. 2013;309(23):2480-2488

Reduced in-
hospital mortality

(OR, 0.96; 95% CI, 
0.95-0.98; P < .001)

Reduced 

symptomatic 

intracranial 

hemorrhage (OR, 

0.96; 95% CI, 0.95-

0.98; P < .001)

Increased 

achievement of 

independent 

ambulation at 

discharge (OR, 

1.04; 95% CI, 1.03-

1.05; P < .001) 

Increased 
discharge to 

home (OR, 1.03; 

95% CI, 1.02-1.04; 

P < .001).

Saver et al. JAMA 2013;309(23):2480-88



• Patient immediately brought to CT

• Non contrast head CT, multiphase CTA, and CT 
perfusion scan was performed.



CT head showed 
subtle signs of 
acute ischemic 
stroke in the left 
hemisphere



CT angiogram 
showed the 
absence of blood 
flow in one 
segment of the 
left middle 
cerebral artery



CT perfusion scan showed the area of brain already 
infarcted (pink) and the area of brain that is at risk 
but can be salvaged (green)



Or, tenecteplase (TNK)

• TNK is now replacing tPA
because it’s as effective 
and easier to administer

• Can also receive both TNK 
and EVT

Thrombolysis with 
either tPA or TNK

Endovascular 
thrombectomy (EVT)

EVT and 
thrombolysis







EVT is now a critical 
aspect of acute stroke 
care

• There are a limited 
number of sites in 
Ontario that can 
perform EVT

• Fortunately, Kingston 
is one of them



EVT with retrievable stent



Five major clinical trials in 2015 brought us 
EVT

Five RCTs in 2015 changed the way we approach hyperacute stroke, 
showing that EVT was superior to IV tPA:

MR CLEAN

EXTEND IA

ESCAPE

REVASCAT

SWIFT PRIME



•ARR  = 23.7%

•NNT = 4  (to live 
independently)

•Risk of ICH = 3%

Benefits of EVT









The First Day after Thrombolysis and EVT

• Patients are admitted to a Critical Care Unit for monitoring
• Vitals q1h, including neurovitals, and supportive care

• NPO
• Dysphagia is common in the immediate post-stroke period and can be difficult to detect

• Angioedema after thrombolysis in about 1%
• Treated with diphenhydramine, ranitidine, hydrocortisone

• Very, very rarely requires intubation

• Antithrombotic medications are held until follow up CT head at ~24 hours 
rules out hemorrhagic transformation

• Update family on ongoing care and prognosis



Outcome

• Patient had persistent aphasia and right hemiparesis after TNK and EVT, 
but much milder

• Transferred to Brockville General Hospital Acute Stroke Unit

• At home within one month, aphasia much improved, walking on own 
without walking aids



Hyperacute Hemorrhagic Stroke

• The clinical presentation of intracerebral hemorrhage (ICH) can be 
very similar to ischemic stroke

• CT imaging is the most important diagnostic tool for ICH diagnosis

• MRI can also play a role in the assessment of ICH etiology



A recent ICH case in a 65F with atrial 
fibrillation and hypertension

• Acute onset mild headache and left side weakness

• Can speak and understand well but is unaware of any weakness

• Blood pressure: 210/113

• She is taking apixaban for atrial fibrillation



CT scan

Non-contrast scan Contrast-enhanced scan

Hematoma Spot sign



ICH Management

• This ICH is due to two things: hypertension and anticoagulation

1. Ensure airway is protected if patient has impaired 
consciousness

2. Reverse anticoagulation:
1. Prothrombin complex concentrate, 25-50 mg/kg, usual dose 2000 units (max dose 

3000 units)
2. Tranexamic acid 1g IV bolus, then 1g over 8 hrs
3. If the patient is taking dabigatran, the specific reversal agent is idarucizumab
4. Andexanet alfa (Ondexxya) now approved for reversing rivaroxaban and apixaban



ICH Management, continued

3. Maintain systolic BP < 140 mm Hg
1. We have known for many years that the higher the sBP, the worse the 

outcome in ICH

2. There were two clinical trials of BP lowering in ICH: 
INTERACT2 (N Engl J Med 2013; 368:2355-2365), and 

ATACH2 (N Engl J Med 2016; 375:1033-1043)

3. Although neither showed that targeting sBP< 140 mm Hg was better than 
targeting 160 mm Hg, it was shown that targeting sBP< 140 mm Hg was 
safe

4. IV labetalol is commonly used to lower blood pressure quickly

5. IV hydralazine can also be used



ICH Management, continued

4. Maintain temperature ≤ 37.5 oC with acetaminophen

5. Maintain strict glucose control (6.1 to 7.8 mmol/L in non-diabetic 
patients and 7.8 to 10.0 mmol/L in diabetic patients)



INTERACT3 Trial: Ma et al. Lancet 2023; 402: 27–40

• International, multicenter, blinded endpoint pragmatic trial 
comparing “Care Bundle” (3221 pts) vs usual care (3815 pts)
• Brazil, China, India, Mexico, Nigeria, Pakistan, Peru, Sri Lanka, Viet Nam, Chile

• BP target < 140 mmHg

• Strict glucose control

• Antipyrexia treatment

• Rapid reversal of warfarin

• mRS 0-3 at 3 months: “Care Bundle” 65% vs usual care 59.7%



Prognosis in ICH can be difficult to assess

• Mortality is high for ICH, with 30% dying within one month

• But one commonly used ICH assessment tool may lead to excess 
mortality:



The ICH score

• Often used to predict 
ICH outcome

• Based on clinical 
practices from over 20 
years ago





Summary

• For hyperacute ischemic stroke, time is critical

• Treatment options include thrombolysis with TNK and endovascular 
thrombectomy (EVT)
• For every minute of delay in treatment there is substantial loss of neurons, glia, and 

lifespan
• Treatment window for thrombolysis is evolving beyond 4.5 hours

• For intracerebral hemorrhage, CT imaging remains the key diagnostic tool

• Treatment of ICH is focused on BP management, reversal of coagulopathy, 
antipyrexia and strict glucose control

• Prognosis of ICH is often unclear in the acute phase and overreliance of the 
ICH score should be avoided



Thank you for the fantastic care you are providing 
to stroke patients throughout Lanark, Leeds and 
Grenville counties.


