[image: C:\Users\benc\Pictures\OUH_FT_NHS_logo_black.jpg]
	
	[bookmark: _Ref184713158]Document Ref:
	

	Version:
	4.0

	Applicable to:
	All staff involved in the assessment and treatment of patients with intravenous thrombolysis with alteplase for acute ischaemic stroke



Intravenous thrombolysis with alteplase for acute ischaemic stroke
	Title:
	Intravenous thrombolysis with alteplase for acute ischaemic stroke

	Category:
	Guideline  

	Summary:
	This policy has been produced to define minimum standards for intravenous thrombolysis for acute ischaemic stroke within the Trust. 
It describes the immediate assessment of patients from arrival in the Emergency Department through to 24 hours following intravenous thrombolysis (when administered). 

	Date of Review:
	April 2023

	Approval Date/ Via:
	Stroke clinical governance group, Directorate Governance, Acute Medicine and Rehabilitation. With approval from ED, Haematology and ED radiographers

	Distribution:
	All Consultants and Registrars involved in Stroke Services
Matron, Ward Manager and all ANPs and other nurses, Stroke Unit
Clinical Governance Leads in Emergency and Neuro-radiology Departments
Stroke Unit Pharmacist
To be posted on Trust Intranet (Stroke Service Pages)
Copy to be held in the Emergency Department Resuscitation 

	Related Documents:
	Mechanical Thrombectomy for Acute Ischaemic Stroke SOP
Thrombolysis audit protocol

	Author(s) / Further Information:
	Dr Philip Mathieson, Consultant Physician

	This Document replaces:
	Intravenous thrombolysis with alteplase for acute ischaemic stroke V3.0



	Lead Director:
	Dr Sudhir Singh, Clinical Director AMR



	Issue Date: 
	April 2021




Introduction	3
Summary:	4
Pathway for patients arriving in John Radcliffe Emergency Department  	5
1.0 Pre-hospital	5
2.0 Arrival in ED “Focus on the Bolus”	6
3.0 Pathway for in-patients and patients presenting to the Horton Hospital	9
4.0 Late time window thrombolysis with alteplase	10
5.0 Consent and tPA Administration	10
6.0 Medical assessment of patient treated with thrombolysis at 24 hours post-infusion	11
7.0 Hypertension	12
8.0 Haemorrhage within 24 hours of t-PA adminisatration 	14
9.0 Anaphylaxis	15
10.0 Patients taking anticoagulation	16
11.0 Audit	17
Appendix 1: Potential risk factors for bleeding 	18
Appendix 2: National Institutes of Health Stroke Scale (NIHSS)	19
Appendix 3: Calculation of tPA dose	21
Appendix 4: Nursing monitoring and assessments	22
Appendix 5: Huddle Checklist	25



[bookmark: _Toc367432683][bookmark: _Toc182915431][bookmark: _Toc188067963]Introduction 
This document provides guidance on the use of intravenous thrombolysis for stroke with alteplase within the Oxford University Hospitals NHS Foundation Trust (OUHFT). It outlines the pathway and individual responsibilities to administer this treatment safely and rapidly to patients with an acute ischaemic stroke. It has been developed by the Acute Stroke Team with multidisciplinary input from radiology, the Emergency Department and interventional neuroradiologists, and approved and hosted within Acute Medicine and Rehabilitation Directorate. The planned review date for this guideline is April 2023.
Queries regarding this document can be directed to the Acute Stroke Service via Dr Phil Mathieson on phil.mathieson@ouh.nhs.uk





[bookmark: _Toc367432684]Summary:

· Stroke is a medical emergency.
· Any person with a suspected acute stroke either presenting to the Emergency Department or with onset of symptoms while an in-patient in Oxford University Hospitals NHS Foundation Trust (OUHFT) requires immediate assessment by the stroke team to identify acute stroke to administer reperfusion therapies and rapid admission to the HASU 
· The administration of alteplase (recombinant tissue plasminogen activator (t-PA) or Actilyse™) can improve the functional outcome in selected patients when given within 4.5 hours of onset of acute ischaemic stroke. 
· The benefit of alteplase for acute ischaemic stroke beyond 4.5 hours or with an unknown time of onset has been demonstrated using advanced imaging biomarkers (CT perfusion or MRI) in select patients. 
· Treatment with IV thrombolysis can be beneficial, reducing the likelihood of long-standing disability, irrespective of patient’s age, gender, ethnicity, presumed cause of ischaemic stroke, and across a wide spectrum of neurological deficits.
· Maximising the likelihood of a good clinical outcome following thrombolysis depends on the minimisation of any delays from stroke onset to administration of thrombolysis.
· In randomised clinical trials, whereas fatal and non-fatal symptomatic intracranial haemorrhage within 7 days was significantly increased following treatment with alteplase, mortality at 3-6 months was the same when compared with patients not treated with thrombolysis.
· Thrombolysis may be combined with mechanical thrombectomy for patients with acute ischaemic stroke due to large vessel occlusion, which also has a place in the management of patients in whom intravenous thrombolysis is contraindicated. The decision to proceed to mechanical thrombectomy is made exclusively by the Acute Stroke Consultant in conjunction with Interventional Neuroradiology and is covered in a separate SOP.






Pathway for patients arriving in John Radcliffe Emergency Department 

1.0 Pre-hospital

1.1 Paramedics (SCAS)

a. FAST screening test[footnoteRef:1] plus clinical assessment indicates possible acute stroke  [1:  Symptoms of stroke | Know the FAST test | Stroke Association] 

b. Pre-alert to Emergency Department including NHS number if available
c. Cannulate with 18G (green) in ante cubital fossa (ACF)[footnoteRef:2] [2:  To enable prompt CT angiography and/or CT perfusion, if required] 

1.2 Emergency Department
a. The Acute Stroke Team should be contacted by DIALING 4444 AND ASKING FOR THE ACUTE STROKE RESPONSE and provide the following message:
· Acute stroke call
· ETA….
· Intended bed space in ED (e.g., resus 1)
Do NOT contact the Acute Stroke Team via personal mobile phones or pagers.
b. Document NHS number on Ambulance pre-alert telephone call form 
1.3 Stroke team
	a. The team will assemble in ED prior to the patient’s arrival
	b. Huddle (led by stroke nurse) to assign individual roles/responsibilities (see appendix 5)
	c. Prepare ‘bolus bag’ to take to CT
	d. Review EPR/previous imaging using NHS number  
1.4 CT radiographers
a. Contact stroke nurse (25911 or bleep 4741) to inform which CT scanner to use.




2.0 [bookmark: _Toc367432685]Arrival in ED “Focus on the Bolus”
2.1 Start the timer mounted in the resus bay. Emphasis should be on minimising the time to administration of treatment when indicated – aiming for less than 30 minutes 
2.2 Direct one of the paramedics to register (book in) the patient whilst the other provides handover. 
2.3 “In-hours” Monday to Sunday 08:30-17:00:
	[bookmark: _Hlk73966170]Key steps
	ED Nurse
	Stroke Nurse
	Stroke medical team

	1
	Patient transfer
	Patient transfer
	Receive handover

	2
	Obtain IV access in RIGHT ACF /take and send bloods
(If already has IV access, don’t delay scan for bloods)
	Take Obs
Collect ‘bolus bag’ AND Tenecteplase pack to take to CT 
	Patient assessment:
-Brief exam/NIHSS
-Check CI to IV t-PA and verbal consent if patient or designated attorney has capacity
-Request “stroke assessment Powerplan”

	3
	Administer labetalol or antiemetic if required
Provide urinary bottle/bedpan if needed
	Remove jewellery e.g., earrings or necklaces
Liaise with CT radiographers
	Consider randomising to acute trials 

	4
	
	Transfer to CT
	Transfer to CT

	5
	Prepare t-PA infusion if applicable
	Check blood pressure (BP)
Administer bolus t-PA3 (ensure that t-PA bolus time is accurate on EPR)
	Review NCCT – decision to treat with t-PA and prescribe (“stroke treatment Powerplan”)


	6
	Administer alteplase infusion if required
	Transfer to ED
Update ASU 
	Transfer to ED
Update NoK
Stroke cons will review further imaging and consider:
· Mechanical Thrombectomy
· LTW t-PA *
+/-Discuss with INR 

	7
	12 lead ECG
Blood tests if not already acquired
	Give t-PA bolus if LTW thrombolysis
Transfer to ASU with infusion running (if not for MT)
	Complete clerking proforma on EPR using ‘Initial stroke review form’


· See section on IV alteplase for late time window t-PA

2.4 “Out of hours” Monday to Sunday 17:00-08:30:
	[bookmark: _Hlk73966146]Key steps
	ED Nurse
	Stroke Nurse
	Stroke medical team 

	1
	Patient transfer
	Patient transfer
	Receive handover

	2
	Obtain IV access in RIGHT ACF /take and send bloods
(If already has IV access, don’t delay scan for bloods)
	Take Obs 
Collect ‘t-PA bolus bag’ AND Tenecteplase pack to take to CT 
	Patient assessment:
-Check if disabling stroke
-Establish onset time
-Check CI to IV t-PA
-Request “stroke assessment Powerplan” 

	3
	Administer labetalol or antiemetic if required
Provide urinary bottle/bedpan if needed
	Remove jewellery e.g., earrings or necklaces
Liaise with CT radiographers
	Call stroke cons to discuss (01865-226086)
Consent for t-PA (see 5.0)

	4
	
	Transfer to CT
	Transfer to CT

	5
	
Prepare t-PA infusion if applicable
	Check BP
Administer bolus t-PA (ensure that t-PA bolus time is accurate on EPR)
	Stroke cons will review imaging remotely– decision to treat with t-PA in CT if possible (e.g., between CTA and CTP)
Prescribe t-PA (stroke treatment Powerplan)

	6
	Prepare/administer alteplase infusion if required
	Transfer to ED
Give t-PA bolus if eligible and not done in CT
	Transfer to ED
Update NoK
Stroke cons will review further imaging and consider:
· Mechanical Thrombectomy
· LTW t-PA *

	7
	12 lead ECG and blood tests if not already acquired
	Update ward and transfer with infusion running to ASU (if not for MT)
	Complete clerking proforma on EPR using ‘Initial stroke review form’
+/-Discuss with INR 



· See section on IV alteplase for late time window t-PA
	2.5 Do not remove patients’ clothes or do routine ECG prior to CT – this will delay time to IV thrombolysis 
2.6 Location of the infusion
a. The bolus will be given, and the infusion will typically be commenced in Resus in the Emergency Department, the CT scanner room (NOT the control room), prior to immediate transfer to either the Acute Stroke Unit, or Cath Lab if the patient is undergoing mechanical thrombectomy. The infusion may be completed at an alternate location only where there is nursing availability to ensure that the observations can be performed.
b. Once the decision to treat the patient has been made, the Acute Stroke Unit should be contacted by the stroke nurse/ANP (ext. 51070 or 21180). The nurse in charge should be informed that a patient is receiving thrombolysis with the responsibility to ensure that an observation bed with monitoring equipment is immediately available to receive the patient.

2.7 Nursing assessments and monitoring 
	
a. See Appendix 4

2.8 Non-stroke diagnoses

a. Following clinical assessment +/- imaging, if another diagnosis than stroke is considered more likely, the stroke team will either:

· Inform ED consultant/nurse in charge that the patient does not need further stroke team input and if it is likely than the patient can be discharged within 4 hours, ED will continue the clinical care 
· Refer the patient to Acute and General Medicine (AGM) if on-going bed-based care is necessary





Pathway for in-patients and patients presenting to the Horton Hospital 

3.0 Referral to stroke team

a. Regardless of patient location in any of OUHFT’s inpatient sites, referral to the Acute Stroke Team should happen immediately if, on assessment, a patient is found to have a suspected acute stroke.
 
b. The Acute Stroke Team should be contacted by DIALING 4444 AND ASKING FOR THE ACUTE STROKE RESPONSE and provide the following message:
· Acute stroke call
· Contact extension number 
· Patient location (ward and bed)

c. The Acute Stroke Team will, attend the patient as soon as possible.  Following imaging, if they may be suitable for revascularisation therapy then they should be transferred to the ED to initiate treatments.  The stroke team will arrange transfer to ASU/Angio room as soon as possible after this.
d. The exception to this is where referral is made from off the John Radcliffe Hospital site (i.e., the Horton General Hospital, the Churchill Hospital, or the Nuffield Orthopaedic Centre). It is expected that in the majority of cases an emergency inter-hospital transfer to the Emergency Department at the John Radcliffe Hospital will be arranged by the referring team or ED to ED transfer.
e. In some cases, it may be agreed that patients are transferred directly to ASU at the JR (i.e., where no revascularisation therapy is indicated e.g., established infarct or haemorrhage) after discussion with the acute stroke consultant. 
f. The following are considered as potential exceptions to routine transfer, and should be discussed further with the acute stroke consultant:
· There is no ongoing need for inpatient care (e.g., if the transfer is to enable diagnostics, then this should be facilitated through an outpatient route e.g., Minor stroke/TIA clinic) 
· The patient is most appropriately managed according to an End-of-Life Care pathway (e.g., large intracerebral haemorrhage, co-existing disease such as metastatic cancer) where transfer of the patient is agreed not to be in the patient’s best interests. 
· The patient has another complaint that takes precedence over the new diagnosis of stroke (e.g., fracture), and the management of that complaint is best facilitated at that hospital before agreeing transfer to JRH. 

4.0 Late time window (LTW) treatment with intravenous alteplase
4.1 For patients with ischaemic stroke of 4.5–9 h duration (known onset time) and with CT core/perfusion mismatch, and for whom mechanical thrombectomy is not immediately indicated, intravenous thrombolysis with alteplase may be considered 
4.2 Patients with acute ischaemic stroke on awakening from sleep, who have CT core/perfusion mismatch within 9 h from the midpoint of sleep*, and for whom mechanical thrombectomy is not indicated, intravenous thrombolysis with alteplase may also be considered.
4.3 The decision to treat based on CTP is contingent upon a reliable and consistent post-processing software package to produce the outputs described below.  This is currently being assessed by the Neuro-radiology team.
4.3 The following criteria should be met for LTW t-PA:
· NIHSS 4-26
· Premorbid mRS </= 1
· CTP core estimate (rCBF<30%) <70 ml
· CTP mismatch volume (Tmax>6s) >/= 10 ml
· CTP mismatch ratio >/= 1.2
· *4.5-9 hours from the midpoint of last known well and symptoms discovered
5.0 Consent and tPA Administration
5.1 Consent 
a. The decision to initiate thrombolysis will be made by the Acute Stroke Consultant
b. Wherever possible, the risks and benefits of treatment with intravenous thrombolysis should be discussed with the patient, and/or family/ carers. 
c. If it is not possible to obtain informed consent on account of impaired capacity or the urgency of the intervention, the decision to thrombolyse will be made under the best medical interests of the patient, consistent with the Mental Capacity Act (2005).
d. Where verbal consent is being gained, ensure that the following information is shared with 	patient and/ or relative or carer in a way that all parties are clear and understand the benefits and 	risks of treatment:
· Without clot-busting treatment: approximately three in ten patients will recover with little or no disability
· The sooner a patient is treated with clot-busting treatment, the more likely recovery with little or no disability is to happen:
· If treated within 90 minutes, an additional one in five patients will recover 
· If treated within 3 hours, an additional one in ten patients will recover 
· If treated within 4.5 hours, an additional one in fifteen patients will recover
· If treated between 4.5 and 9 hours and meeting CTP mismatch criteria, an additional one in ten patients will recover
	e. Risks of treatment with clot-busting treatment:
· There is an increased risk of bleeding into the brain with clot-busting treatment
· Approximately one in twenty patients treated with clot-busting treatment will suffer bleeding into the brain (SITS-MOST). This risk is influenced by age, BP, and stroke severity.
· Despite this increased risk of bleeding, patients still have the potential to benefit from treatment as listed above.

5.2 Preparing t-PA
a. Use estimated weight to define total treatment dose as per the stroke treatment Powerplan (or see APPENDIX: Calculation of tPA dose)
b. Reconstitute vial using the supplied preservative-free water for injection. Do not shake the vial to expedite this process. 
c. The concentration of the reconstituted Actilyse™ is 1mg/ml.
5.3 Bolus Dose
a. The bolus dose is 10% of total calculated tPA dose.
b. This should be prescribed as a single prescription in EPR, or in the Powerplan.
c. Administer the bolus dose by direct IV push over 1-2 minutes.
d. Document the timing of bolus dose administration on the drug chart and in the clinical notes.
5.4 Infusion dose
a. The infusion dose is the remaining 90% of total calculated tPA dose. 
b. This should be prescribed as a single prescription in EPR to run over 1 hour, or as part of the Powerplan.
c. Document the timing of commencement of the infusion.

6.0 Medical assessment of patient treated with thrombolysis at 24 hours post-infusion
6.1 Patient review
a. The Acute Stroke Consultant will review the patient the day following treatment.
b. At 24 hours (or as near as is pragmatic within 16 to 36 hours), all treated patients will have a repeat NIHSS documented and follow up brain imaging performed (by default this will be non-contrast Dual Energy CT Brain).
6.2 Antiplatelet therapy
a. Provided the patient does not have a known allergy or intolerance to aspirin, nor significant haemorrhage (PH1 or PH 2) identified on the 24-hour CT scan, patients should be prescribed aspirin 300mg. 
b. Aspirin should not be given until 24 hours have elapsed following the infusion completion due to the increased risk of intracranial haemorrhage.
c. The route of the aspirin prescription is defined by the patient’s swallow status: the route should be oral if the patient can swallow; the route should be either rectal or nasogastric tube if the patient is NBM (as determined by swallow screen and SALT review). 
d. If the patient is genuinely allergic or intolerant, consideration to using an alternate antiplatelet should be made in discussion with the Acute Stroke Consultant.

7.0 Hypertension Management
7.1 Hypertension treatment 
a. Untreated hypertension (defined as systolic BP > 185 mmHg or diastolic BP > 110 mmHg), either prior to or during treatment, is a contraindication to thrombolysis.
b. Ensure that non-stroke related causes for hypertension have been addressed e.g., urinary retention or pain.
c. Initiate blood pressure lowering treatment where blood pressure is:
· greater than 185/110 mmHg prior to decision to thrombolyse and is the only contraindication to treatment; or, 
· greater than 185/110 mmHg on two readings 5 minutes apart while thrombolysis underway. 
d. First Line Treatment – intravenous labetalol (see below for detail)
e. Second Line Treatment – intravenous glyceryl trinitrate (GTN) (see below for detail)
f. Target blood pressure during treatment and for the first 24 hours after treatment should be:  
· systolic blood pressure range 150 – 185 mmHg
· diastolic blood pressure range <110 mmHg

7.2 Use of intravenous labetalol: 
a. First line treatment for blood pressure reduction in acute ischaemic stroke.
b. Confirm no contraindications to labetalol use present. These include (see BNF for full list):
i. Cardiogenic shock
ii. Uncontrolled heart failure
iii. Sick sinus syndrome
iv. Second or third degree heart block
v. History of wheezing or asthma
vi. Bradycardia (<50 bpm) in the absence of a permanent pacemaker
vii. Hypersensitivity to labetalol

c. Labetalol bolus dose:
· Give a bolus intravenous labetalol 10 – 20 mg and monitor blood pressure every 5 minutes. 
· If after 10 minutes, the blood pressure remains greater than 185/110 mmHg, consider giving a second bolus of intravenous labetalol 20 – 40 mg and continue to monitor blood pressure every 5 minutes. 
· If blood pressure remains elevated following two boluses, do not commence treatment with thrombolysis, or stop thrombolysis, if already commenced.

7.3 Use of intravenous glyceryl trinitrate (GTN)
a. Second line treatment for blood pressure reduction in acute ischaemic stroke.
b. Use only where a contraindication to intravenous labetalol use is identified.
c. Start infusion rate at 2 ml/hr increasing rate to reach target blood pressure.
d. If target blood pressure is not reached within 15 minutes, do not commence treatment with thrombolysis, or stop thrombolysis, if already commenced.


8.0 Haemorrhage within 24 hours of t-PA administration
8.1 Intracranial Haemorrhage 
    	a. Suspect intracranial haemorrhage if:
· Worsening neurological deficit or deteriorating level of consciousness
· New or increasing headache
· Acute hypertension (two successive blood pressure readings >185/110 mmHg)
· Nausea and vomiting
	b. If haemorrhage is suspected, either intracranial or extracranial, the first action should be to stop 	the infusion of t-PA, if it is still running, and/ or antithrombotic treatment while definitive 	investigations take place.
	c. Arrange urgent CT Brain imaging and inform the duty stroke consultant. 
	d. If Intracranial haemorrhage confirmed:
· Take bloods for FBC, Coagulation screen, Fibrinogen, D-Dimers, Group and Save
· Then administer intravenous tranexamic acid 1 g tds 
· Prescribe 2 pools of cryoprecipitate on EPR (10 units) aiming for fibrinogen 1.5-2g/l 
· Consider FFP administration as guided by coagulation results
· Consider platelet transfusion if platelets less than 100x 109/l
· Discuss with haematology and potentially with neurosurgery

8.2 Extracranial haemorrhage
	a. Superficial bleeding (cannula sites, venepuncture sites):
· If the patient is haemodynamically stable, continue intravenous infusion of tPA.
· Apply direct pressure dressing and/ or ice packs, if required.
b. Major bleeding – suspect if: Hypotension or new local symptoms or signs (e.g., blood PR, abdominal or back pain). If confirmed:
· Stop tPA infusion
· Contact Acute Stroke Consultant
· Take bloods for urgent FBC, Coagulation screen, Fibrinogen, D-dimers, Group and Save
· Ensure patent iv access and resuscitate with iv fluids/ blood, as appropriate.
· Investigate and inform specialist colleagues dependent on suspected source of haemorrhage.
· Administer intravenous tranexamic acid 1 g tds 
· Prescribe 2 pools of cryoprecipitate on EPR (10 units) aiming for fibrinogen 1.5-2 g/l
· Discuss with haematology



9.0 Anaphylaxis

	a. Suspect if:
· Rash/ urticaria
· Bronchospasm
· Angio-oedema
· Hypotension/ shock

b. Actions:
· Stop tPA infusion
· Ensure airway secure and give 100% oxygen, unless contraindicated
· Consider giving immediately the following:
· Chlorpheniramine 10mg iv 
· Hydrocortisone 200mg iv
· Epinephrine 500 micrograms im (0.5ml of 1:1000)
· Rapid bolus infusion of Normal Saline
· Salbutamol 2.5-5mg nebulised	

c. Ensure regular observations
· If fails to respond to initial treatment, contact ITU as an emergency
· In addition, consider use of C1 esterase inhibitor if cause felt to be true angioedema




10.0 Patients taking anticoagulation
a. Consider mechanical thrombectomy as an alternate to treating patients with acute ischaemic stroke while on anticoagulation medication.
10.1 Warfarin
	a. Take INR and send to the lab urgently.	
	b. Proceed with thrombolysis once lab result confirmed as 1.7 or lower.

10.2 Direct Oral Anticoagulants (e.g., apixaban/ rivaroxaban/edoxaban/ dabigatran)
	a. Taking anti-Xa levels and receiving a result to define whether thrombolysis can be given is 	currently too slow to be recommended as an approach.
	b. The use of specific antidotes (e.g., idarucizumab for dabigatran) to reverse the effects of 	anticoagulation prior to thrombolysis is not routinely recommended but may become adopted 	practice in the future and will be dealt with in separate guidance, when appropriate.
	c. A pragmatic approach, therefore, may be driven by asking the patient and/ or family/ carers 	when the last dose of the direct oral anticoagulant, alongside considerations the severity of the 	neurological deficit and likely disability, and patient choice. If the time since the last dose is:
· Greater than 24 hours ago, the use of direct oral anticoagulant alone would not be a contraindication to thrombolysis.
· Within the last 24 hours or unclear last dose, thrombolysis is reasonably avoided.
 
10.3 Antiplatelet agents are not a contraindication to thrombolysis.



11.0 Audit

a. The door to needle time (DNT) will be subject to an audit process to analyse cases where the DNT was greater than 30 minutes. 
b. The stroke consultant group and other relevant MDT members will meet fortnightly to discuss cases where patients have been treated with t-PA in the previous 2 weeks
c. Any delays will be assessed against the indicative timings as listed in the “Thrombolysis audit protocol”
d. Areas for further improvement identified and disseminated
e. See “Thrombolysis audit” protocol document 

f. 


[bookmark: _Toc367432705]Appendix 1: Potential risk factors for bleeding  
The risk of bleeding complications may be increased in the clinical situations listed below.  IV thrombolysis may still be given at the discretion of the stroke consultant as in many of these patients there are uncertainties about the balance of benefit and harm of IVT
	HAEMATOLOGICAL BLEEDING RISKS

	Significant bleeding disorder at present or within the past 6 months

	Patient taking oral vitamin K antagonist (e.g., warfarin, phenindione) and INR unknown or INR >1.7

	Patient taking other oral anticoagulant (e.g., dabigatran, apixaban, rivaroxaban)

	Treatment dose LMWH or factor Xa inhibitor (e.g., fondaparinux) within the last 48 hours

	Known thrombocytopaenia (<100,000/mm3)

	OTHER BLEEDING RISKS

	Clinical suspicion of dissecting aortic aneurysm

	Stroke or serious head injury within the last 3 months

	Any history of brain or spine surgery, or of spontaneous intracranial haemorrhage

	Major surgery or significant trauma within the last 14 days 

	Gastrointestinal or urinary tract haemorrhage within the last 14 days 

	Traumatic cardiac massage or obstetric delivery within the last 10 days

	Recent puncture of a non-compressible blood-vessel (e.g., subclavian, or jugular vein puncture) or lumbar puncture within the last 10 days

	Severe liver disease, including hepatic failure, cirrhosis, portal hypertension (oesophageal varices) and active hepatitis

	Acute pancreatitis

	Bacterial endocarditis, or pericarditis (infective or post-MI)

	Neoplasm with increased bleeding risk

	Life expectancy less than 3 months




[bookmark: _Toc367432706]Appendix 2: National Institutes of Health Stroke Scale
	

1a
	Level of Consciousness:               
0 = Alert; keenly responsive.   
1= Not alert, but arousable by minor stimulation to obey, answer, or respond.
2 = Not alert, requires repeated stimulation to attend, or is obtunded and requires strong or painful stimulation to make movements (not stereotyped).
3 = Responds only with reflex motor or autonomic effects or totally unresponsive, flaccid, areflexic.
	

	1b
	LOC Questions: 
0 =Answers both questions correctly.     1 = Answers one question correctly.     2 =Answers neither question correctly.
	

	1c
	LOC Commands:  
0 =Performs both tasks correctly.            1 = Performs one task correctly.          2 = Performs neither task correctly.
	

	2
	Best Gaze:
0 = Normal.
1 = Partial gaze palsy.  This score is given when gaze is abnormal in one or both eyes, but where forced deviation or total gaze paresis are not present.
2 = Forced deviation, or total gaze paresis not overcome by the oculocephalic manoeuvre.
	



	3
	Visual:                
0 = No visual loss.   1 = Partial hemianopia.    2 = Complete hemianopia.    3 = Bilateral hemianopia (blind including cortical blindness).                  
	

	4
	Facial Palsy:   
0 = Normal symmetrical movement.              
1 = Minor paralysis (flattened nasolabial fold, asymmetry of smiling).
2 = Partial paralysis (total or near total paralysis of lower face.
3 = Complete paralysis of one or both sides (absence of facial movement in the upper and lower face).
	

	5
	Motor Arm:        
0 = No drift, limb holds 90 (or 45) degrees for full 10 seconds.
1 = Drift, Limb holds 90 (or 45) degrees, but drifts down before full 10 seconds; does not hit bed or other support.
2 = Some effort against gravity, limb cannot get to or maintain (if cued) 90 (or 45) degrees, drifts down to bed, but has some effort against gravity.  
3 = No effort against gravity, limb falls.    4 = No movement.      A = Amputation, joint fusion explain: ________________
	5a Left

 _______
5b Right

_______

	6
	Motor Leg: 
0 = No drift, leg holds 30 degrees position for full 5 seconds.
1 = Drift, leg falls by the end of the 5 second period but does not hit bed.  	
2 = Some effort against gravity; leg falls to bed by 5 seconds but has some effort against gravity.
3 = No effort against gravity, leg falls to bed immediately.   4 = No movement    A = Amputation, joint fusion  explain:_________________
	6a Left
 
_______
6b Right

_______

	7
	Limb Ataxia:       
0 = Absent                               If present, is ataxia in: (circle each limb YES or NO)
1 = Present in one limb            Right Arm:      YES     NO          Left Arm:   YES      NO 
2 = Present in two limbs           Right Leg:      YES     NO         Left Leg:    YES      NO 
                                                 Amputation or joint fusion, explain: ________________
	

	8
	Sensory:              
0 = Normal; no sensory loss.
1 = Mild to moderate sensory loss; patient feels pinprick is less sharp or is dull on the affected side; or there is a loss of superficial pain with pinprick, but patient is aware he/she is being touched.
2 = Severe to total sensory loss; patient is not aware of being touched in the face, arm, and leg.
	




	9
	Best Language:    
0 = No aphasia, normal.
1 = Mild to moderate aphasia; some obvious loss of fluency or facility of comprehension, without significant limitation on ideas expressed
      or form of expression.  Reduction of speech and/or comprehension, however, makes conversation about provided material difficult or impossible. 
2 = Severe aphasia; all communication is through fragmentary expression; great need for inference, questioning, and guessing by the listener.  Range of information that can be exchanged is limited; listener carries burden of communication.  
3 = Mute, global aphasia; no usable speech or auditory comprehension.
	

	10
	Dysarthria:   
0 =Normal.
1 = Mild to moderate; patient slurs at least some words and, at worst, can be understood with some difficulty.
2 = Severe; patient's speech is so slurred as to be unintelligible in the absence of or out of proportion to any dysphasia or is mute/anarthric.
                                                    A = Intubated or another physical barrier, explain_____________________________
	

	11
	Extinction and Inattention (formerly Neglect):
0 = No abnormality. 
1 = Visual, tactile, auditory, spatial, or personal inattention or extinction to bilateral simultaneous stimulation in one of the sensory modalities
2 = Profound hemi-inattention or hemi-inattention to more than one modality. Does not recognize own hand or orients to only one side of               space.
	

	
	Total

	







[bookmark: _Toc367432709]Appendix 3: Calculation of tPA dose
	Body Weight
	Total tPA dose (mg)
	Bolus 
(10% total) (mg)
	Infusion over 60 min 
(90% total dose) (mg)

	40 kg
	6 st 4 lb
	36
	4
	32

	42 kg
	6 st 8 lb
	38
	4
	34

	44 kg
	7 st 0 lb
	40
	4
	36

	46 kg
	7 st 3 lb
	41
	4
	37

	48 kg
	7 st 7 lb
	43
	4
	39

	50 kg
	7 st 12 lb
	45
	5
	40

	52 kg
	8 st 2 lb
	47
	5
	42

	54 kg
	8 st 6 lb
	49
	5
	44

	56 kg
	8 st 12 lb
	50
	5
	45

	58 kg
	9 st 1 lb
	52
	5
	47

	60 kg
	9 st 6 lb
	54
	5
	49

	62 kg
	9 st 10 lb
	56
	6
	50

	64 kg
	10 st 0 lb
	58
	6
	52

	66 kg
	10 st 5 lb
	59
	6
	53

	68 kg
	10 st 9 lb
	61
	6
	55

	70 kg
	11 st 0 lb
	63
	6
	57

	72 kg
	11 st 4 lb
	65
	7
	58

	74 kg
	11 st 9 lb
	67
	7
	60

	76 kg
	12 st 0 lb
	68
	7
	61

	78 kg
	12 st 3 lb
	70
	7
	63

	80 kg
	12 st 8 lb
	72
	7
	65

	82 kg
	12 st 12 lb
	74
	8
	66

	84 kg
	13 st 2 lb
	76
	8
	68

	86 kg
	13 st 7 lb
	77
	8
	69

	88 kg
	13 st 12 lb
	79
	8
	71

	90 kg
	14 st 0 lb
	81
	8
	73

	92 kg
	14 st 6 lb
	83
	8
	75

	94 kg
	14 st 11 lb
	85
	9
	76

	96 kg
	15 st 2 lb
	86
	9
	77

	98 kg
	15 st 7 lb
	88
	9
	79

	100 kg or greater
	15 st 10 lb or greater
	90
	9
	81




Appendix 4: Nursing monitoring and assessments 
	Notes
	· Perform “ASSIST” Swallow Screen (within 4 hours of admission to hospital)
    Place patient Nil by Mouth and refer to SALT if failed or Normal Diet/ Normal fluids if passed. If NBM or unsafe swallow consider for alternative fluids (keep patient hydrated)
    If Post rt-TPA or Post Thrombectomy place patient “NBM” for 24 hours and re-assess
· Commence “FeSS” (Fever, Swallow, Sugar) Protocol 
   Every 4 hrs (for 72hrs) – Check Temperature + Blood Glucose
· All patients care and management:
 Assess patient – Create EPR Risk Assessments & Care Plans accordingly
 If patient unstable or had thrombolysis or thrombectomy, place on cardiac monitoring 
 Start taking 15 min. observations again if patient deteriorates at any time + immediate report to the doctor
 All BP, pulse and O2 Sats measurements should ideally be taken from unaffected arm, unless contra-indicated. Check frequently for pain and its possible sources
 Apply IPC on patient if not contra indicated
 Also report to medical team:
· In case of any neurological state deterioration
· In all patients if SBP < 100mmHg
· In acute haemorrhagic stroke patients if SBP consecutively > 180mmHg 
· In non-thrombolysis/ ischaemic stroke patients if SBP consecutively > 200mmHg (countercheck BP manually)
· In presence of bradycardia (HR<50bpm), tachycardia (HR>100bpm) or arrhythmia – check pulse manually and perform ECG 
· If When rate or nature of respiration changes
· If bleeding occurs
· When temperature  37.5 C (administer paracetamol, remove blankets, use a fan, wet wipes) if  38 C – consider septic screen
· Administer supplemental oxygen if SpO2 < 94% and there is no contraindication
· Maintain blood glucose between 4 and 11 mmol/L and close monitoring to avoid hypoglycaemia. Unless to treat hypoglycaemia, avoid administration of dextrose in the acute phase. Treat hypoglycaemia (BG <4 mmol/L) as per Trust protocol
· Presence of persistent headache and vomiting

· Post rt-PA patients care:
 Report to medical team in case SBP consecutively > 180mmHg
 If possible, avoid insertion of nasogastric tube and urinary catheter 
 Monitor for allergic reactions, active bleeding and extensive bruising


· Post Thrombectomy patients care:
Monitor the condition of the thrombectomy puncture site dressing and if oozing/blood stain, contour its edges with a pen and monitor evolution – Check for presence of tenderness, bruising and swelling.
Keep the thrombectomy angio-seal “Patient Information Card” on patient’s notes
After the 6 hours bed rest then leg can go up to 30 or use two pillows (please see specifications on operation sheet)
 If thrombectomy site in femoral artery, check for pedal pulses (dorsalis pedis or posterior tibialis) felling strength and rhythm and check limb temperature always in comparison to the other limb. If a doppler is required to be used to capture the pulse, please note that. 
 If thrombectomy site in radial artery (perform same limb and puncture site safety checks) + start TR band sequential deflation following interventional neuroradiology recommendations and instructions.
 Report to medical team:
· If active bleeding present apply constant pressure for at least 15 min. 
· In case SBP consecutively > 180mmHg
· When absence of pedal pulse 



















Appendix 4: Huddle Checklist

Pre-alert Stroke Team Huddle 
						
Led by the Stroke Specialist Nurse

· All members introduce themselves by first name 
· Individual roles specified prior to patient’s arrival (speak loud and clear)
· Start the timer 
· Handover
· IV access
· Obs 
· Request imaging/powerplan
· Prepare bolus bag 
· Reminder to “focus on the bolus” and aim to treat ASAP 
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