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[bookmark: _Toc174608418]Purpose
To ensure that adult patients with acute ischaemic stroke who are eligible for treatment with alteplase are identified and assessed for treatment in a timely manner.
To ensure safe prescribing and administration of intravenous (IV) alteplase for patients with acute ischaemic stroke at the Canberra Hospital.
Back to Contents
[bookmark: _Toc174608419]Alerts 
Always prescribe the generic medication name (alteplase). Synonyms such as Actilyse®, recombinant tissue plasminogen activator (rt-PA), and tissue plasminogen activator (tPA) are error prone terms which must not be used.
Treatment of adult patients with an acute ischaemic stroke with IV alteplase is only to be prescribed under the direction of a Neurologist.
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[bookmark: _Toc174608420]Scope 
For patients presenting to the Emergency Department (ED), administration of IV alteplase in this setting ideally should occur in ED Resus. Patients can also be thrombolysed in medical imaging and acute PODs if appropriate medical and nursing supervision, cardiac monitoring and required observations are documented, with the aim of transferring to resus when available. Existing inpatients on the wards requiring IV alteplase should be thrombolysed in a monitored bed, ideally in the Stroke Unit, or Intensive Care Unit (ICU)/ High Dependency Unit (HDU).  However, thrombolysis should be commenced as soon as possible if there is any delay in accessing a bed in the Stroke Unit, ICU or HDU.
This document applies to the following staff working within their scope of practice:
Medical Officers, including Visiting Medical Officers
Nurses and Midwives 
Pharmacists
Student Nurses under direct supervision.
This document does not apply to North Canberra Hospital (NCH). NCH staff should refer to the North Canberra Hospital (NCH) - Management of Thrombolysis for Acute Ischaemic Stroke Patients Procedure, available on the Policy and Guidance Documents register.
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Section 1 – Indications, Contraindications and Precautions
[bookmark: _Toc138777044][bookmark: _Hlk172532356]Indications
Note: THREE criteria must be met for a patient to be considered for alteplase
Clinical diagnosis of acute ischaemic stroke where an infusion can be commenced within 4.5 hours of the known onset of a measurable and clinically significant deficit and/or > 4 on National Institutes of Health Stroke Scale (NIHSS)
· Treatment effect is critically time-dependent; therefore, earlier treatment increases the probability of a favorable outcome.
For patients with potentially disabling ischaemic strokes who meet perfusion mismatch criteria in addition to standard clinical criteria, IV alteplase should be considered up to 9 hours after:
· known time of stroke onset/the time the patient was last known to be well
· midpoint between sleep onset (or last known to be normal) and time of waking up with stroke symptoms
Note: written consent must be completed for thrombolysis beyond 4.5hrs from symptom onset as this is an off-label indication.
The patient's Computed Tomography (CT) scan does not demonstrate a haemorrhage or a non-vascular cause of symptoms
· Subtle signs of ischaemia on CT scan are not an absolute contra-indication to alteplase but may be associated with an increased risk of intracranial haemorrhage following alteplase
The patient's age is 18 years or older.
[bookmark: _Toc138777045]Absolute Contraindications
[bookmark: _Toc138777046]Patient History
1. Uncertainty about time of stroke or time when last seen well.
· If there is any doubt about the time of stroke onset, eligibility calculation must be made from the time when the patient was last known to be well and no new signs or symptoms.
· Wherever possible, the time of onset should be verified by an independent source (e.g., the patient’s next of kin, a bystander, or a person who last saw the patient well).
· Be wary of a time of onset reported by a patient with signs of visual or sensory inattention (formally known as ‘neglect’).
Therapeutic anticoagulation with unfractionated heparin within the last 48 hours and Activated Partial Thromboplastin (aPTT) greater than or equal to 40 seconds. If aPTT is elevated (≥ 40 seconds), consider repeating APTT at 30-60 minute intervals due to the short half-life of heparin. Use of reversal agents is not recommended.
Warfarinised with elevated Activated Prothrombin Time (aPTT) >40 secs, or International Normalised Ratio (INR) >1.7 Refer to Attachment 1: Anti-coagulation Interpretation.
Treatment with therapeutic doses of low molecular weight heparins within last 24 hours. This time may be increased in the setting of renal failure. This does not apply to prophylactic doses of Low Molecular Weight Heparin (LMWH). Refer to Attachment 1: Anti-coagulation Interpretation.
Treatment with Factor Xa inhibitors (e.g. rivaroxaban) or thrombin inhibitors (e.g. dabigatran) Refer to Attachment 1: Anti-coagulation Interpretation.
Known hereditary or acquired haemorrhagic diathesis

Note: Some cases of haemorrhagic diathesis may only represent a relative contraindication and should be discussed with the specialist teams and incorporated in consent discussions with the patient and the family.

Note:  The presence of a lupus anticoagulant is NOT a contraindication to alteplase
Known allergic hypersensitivity to alteplase or gentamicin (a trace residue from the manufacturing process of alteplase)
Ischaemic stroke, serious head trauma or intracranial/intraspinal surgery within the past three months
Known history of intracranial haemorrhage, subarachnoid haemorrhage, known intracranial arteriovenous malformation, previously known intracranial neoplasm or cerebral amyloid angiopathy
Arterial puncture at a non-compressible site within the last 7 days.
[bookmark: _Toc138777047]Clinical
1. Hypertension: systolic blood pressure ≥ 180mmHg or diastolic blood pressure > 110mmHg 

Note: If the hypertension is treated (see Attachment 2: Management of Hypertension Following Alteplase Infusion), the patient may become eligible again if still within the time limit

1. Clinical presentation suggestive of subarachnoid haemorrhage, even if the CT scan is normal
1. If no favorable perfusion mismatch when over 4.5 hours and under 9 hours since symptom onset (see indications point 2). 
1. Presumed bacterial septic embolus
1. Known advanced liver disease – Child-Pugh Classification Grade B or C 
1. Known advanced right heart failure - >55 mmHg pulmonary arterial systolic pressure
1. Active bleeding or trauma (eg. fracture of long bones) on presentation

Note: Minor fractures (e.g. hands and fingers) can be considered a relative contraindication after discussion with the treating Neurologist and an appropriate consultant depending on the type of injury (e.g. orthopaedics, plastics, emergency)

1. Aortic dissection
1. Cerebral venous sinus thrombosis
1. Minor, non-disabling stroke symptoms e.g. pure sensory loss 
1. Severe neurological impairment with NIHSS score >25. This is an absolute contraindication if stroke onset is greater than 3 hours ago
[bookmark: _Toc138777048]Laboratory & Imaging
1. Platelet count < 100 x 109/L 
1. [bookmark: _Hlk168066024]Serum glucose < 2.8mmol/L.  (Administration of glucose should be considered, patient is eligible for consideration of tPA if serum glucose improves to acceptable level post glucose)
1. Serum glucose >22.0 mmol/L.  (Administration of insulin should be considered, patient is eligible for consideration of tPA if serum glucose meets acceptable level post insulin)
1. INR > 1.7 (INR>1.4 on point of care testing must be verified with formal laboratory testing)
1. aPTT>40 seconds (except with lupus anticoagulant, when aPTT should not be used)
1. TT>15 seconds

Note: Given the very low risk of unsuspected abnormal platelet counts of coagulation studies in an otherwise-normal population, it is reasonable that urgent intravenous alteplase treatment not be delayed while waiting for haematologic or coagulation testing if there is no clinical reason to suspect an abnormal test.
[bookmark: _Toc138777049]Precautions / Relative Contraindications
Note: Careful consideration is advised in the presence of multiple relative contraindications as this may increase risk of adverse events
[bookmark: _Toc138777050]Patient History
1. Major surgery/trauma within the last 14 days
Suspected recent (within 30 days) myocardial infarction
Patients with concurrent STEMI and ischaemic stroke – treatment with alteplase in doses required for stroke followed by PTCA/stenting for STEMI, after discussion with Interventional Cardiologist
· Limited evidence suggests a higher risk of haemopericardium and rupture 7 weeks post acute myocardial infarction
· Older age, larger infarct size, and anterior involvement in STEMI patients are risk factors; data lacking in NSTEMI patients
· Recent (within 30 days) biopsy of a parenchymal organ or surgery that, in the opinion of the responsible proceduralist, would increase the risk of unmanageable (e.g. uncontrolled by local pressure) bleeding
Recent (within 30 days) trauma with internal injuries or ulcerative wounds
Gastrointestinal or urinary tract haemorrhage within the last 21 days, or any active or recent haemorrhage that, in the opinion of the responsible clinician, would increase the risk of unmanageable (e.g. by local pressure) bleeding
Known oesophageal varices
Presence of giant unruptured and unsecured intracranial aneurysm – risk and benefit is not well established but in presence of a small or moderate-sized (<10mm) unruptured aneurysm in the absence of a history of thunderclap headache thrombolysis may be reasonable. Discuss with the Neurologist
Concomitant serious, advanced or terminal illness (including cancer) or any other condition that, in the opinion of the responsible treating specialist responsible for that condition (e.g. Oncologist), would pose an unacceptable risk. A six-month survival is considered acceptable in these cases
Pregnancy. Thrombolysis can be considered with caution only if anticipated benefit is greater than anticipated risk and only after consultation with specialist obstetrician. Pregnancy has increased incidence of arterial dissection and cerebral venous thrombosis so these should be considered as possible stroke mimics.
[bookmark: _Toc138777051]Clinical
1. [bookmark: _Hlk168065026]Severe neurological impairment with NIHSS score >25. This is an absolute contraindication if stroke onset is greater than 3 hours ago
1. Seizure at the time of onset is not an absolute contraindication to thrombolysis if imaging suggests that residual impairments are secondary to stroke and not a post-ictal phenomenon
1. Acute pancreatitis
1. Proliferative diabetic retinopathy
[bookmark: _Toc138777052]Laboratory & Imaging
1. CT evidence of extensive middle cerebral artery (MCA) territory infarction (sulcal effacement or blurring of grey-white junction in greater than one third of the MCA territory).
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[bookmark: _Toc174608422]Section 2 – Alteplase Prescription and Administration
Equipment 
1-2 x (depending on infusion dose) 60 mL BD Plastipak Luer Lock syringes
2 x 10 mL Luer Lock syringes
3 x 19 gauge drawing-up needles
1 x Luer Lock minimal volume infusion line
1 x Syringe Infusion Pump
IV Additive Drug Labels
Alteplase (50mg and 10mg vials) as per prescribed dose (see Table 1)
Note: Please see Attachment 5: Information on Benefits and Risks of Thrombolysis in Suitable Patients to assist in guiding clinician discussion with patients/care givers regarding risks and benefits of thrombolysis.
Procedure 
1. Action
· Alteplase converts plasminogen to plasmin, which catalyses the breakdown of fibrin
Formulation
· Alteplase 50mg vial with 50mL diluent (sterile water for injection)
· Alteplase 10mg vial with 10mL diluent (sterile water for injection)
Location Stored
· Ward stock in ED Resus, CT room, ICU, CCU, Neurology ward and Pharmacy; After hours via the After-Hours CNC
Prescribing
· Obtain and document the patient’s weight on the Digital Health Record (DHR)
· The recommended total dose of alteplase is 0.9 mg/kg bodyweight (maximum of 90 mg) starting with 10% of the total dose as an initial intravenous bolus, immediately followed by the remainder of the total dose infused intravenously over 60 minutes. Therefore, alteplase is prescribed in 2 parts:
	Loading Dose
	IV Infusion over 1 hour

	0.09 mg/kg
	0.81 mg/kg


· Document both orders in the Medication Administration Records (MAR) section in DHR selecting ‘ONCE’ frequency. An order panel entitled ’Alteplase for Thrombolysis’ is available within DHR with dosing and decision support tools to assist with the prescribing process.
Note: Maximum total dose Alteplase 90mg
Line Requirements
· Two (preferably 18G) cannulas should be inserted
· Use a minimal volume Luer Lock line
Incompatibilities
· Alteplase is not compatible with glucose 5%
· Do not mix alteplase with other drugs either in the same bag or via Y-site
Preparation
· Reconstitute alteplase according to the manufacturer’s instructions, but only once the decision to proceed has been made (due to high cost) and administer as directed below (refer to table on following page for guidance):
Reconstitute required number of vial(s) to a concentration of 1mg/mL using the provided diluents and transfer cannula. 
Swirl gently until completely dissolved. Do not shake vigorously. Slight foaming may occur; allow to stand for a few minutes to dissipate large bubbles. The solution is colourless to pale yellow. 
Administration
· Bolus dose (0.09 mg/kg which is 10% of total dose) for administration as an IV push over 1 minute. Bolus dose will never be more than 9mg (in 9mL). Use Table 1 to confirm the volume of reconstituted solution is required to obtain prescribed dose.
· Infusion dose (remaining 0.81 mg/kg which is 90% of total dose). Draw up infusion dose from reconstituted vial(s) into 60 mL BD Plastipak Luer Lock syringe (depending on total dose two syringes may be required which would run concurrently). Use Table 1 to confirm the volume of reconstituted solution required to obtain prescribed dose. Prime the tubing carefully with reconstituted alteplase solution. Set the syringe pump with the infusion rate over 60 minutes immediately after the bolus dose with the total volume to be infused– there should be no delay between bolus and infusion doses.
· Sodium chloride 0.9% line flush of 5 mL should be administered at the completion of the infusion (programed to the same rate as the infusion) to ensure that all drug has been administered to the patient. 
Table 1: Alteplase Dosing and preparation schedule for acute ischaemic stroke
	Weight kg 
	Bolus Dose (over 1 min) 
	Infusion Dose (Over 60 mins) 
	Total dose mg 
	50mg vials 

	45 
	4.1 mL 
	36.5 mL 
	40.5  
	1 

	46 
	4.1 mL 
	37.3 mL 
	41.4 
	1 

	47 
	4.2 mL 
	38.1 mL
	42.3 
	1 

	48 
	4.3 mL  
	38.9 mL 
	43.2 
	1 

	49 
	4.4 mL 
	39.7 mL
	44.1 
	1 

	50 
	4.5 mL 
	40.5 mL 
	45.0 
	1 

	51 
	4.6 mL 
	41.3 mL 
	45.9 
	1 

	52 
	4.7 mL 
	42.1 mL 
	46.8 
	1 

	53 
	4.8 mL 
	42.9 mL 
	47.7 
	1 

	54 
	4.9 mL 
	43.7 mL 
	48.6 
	1 

	55 
	5.0 mL 
	44.6 mL 
	49.5 
	1 

	56 
	5.0 mL 
	45.4 mL 
	50.4 
	2 

	57 
	5.1 mL 
	46.2 mL 
	51.3 
	2

	58 
	5.2 mL 
	47.0 mL 
	52.2 
	2

	59 
	5.3 mL 
	47.8 mL 
	53.1 
	2

	60 
	5.4 mL 
	48.6 mL 
	54.0 
	2

	61 
	5.5 mL 
	49.4 mL 
	54.9 
	2

	62 
	5.6 mL 
	50.2 mL 
	55.8 
	2

	63 
	5.7 mL 
	51.0 mL 
	56.7 
	2

	64 
	5.8 mL 
	51.8 mL 
	57.6 
	2

	65 
	5.9 mL 
	52.7 mL 
	58.5 
	2

	66 
	5.9 mL 
	53.5 mL 
	59.4 
	2

	67 
	6.0 mL 
	54.3 mL 
	60.3 
	2

	68 
	6.1 mL 
	55.1 mL 
	61.2 
	2

	69 
	6.2 mL 
	55.9 mL 
	62.1 
	2

	70 
	6.3 mL 
	56.7 mL 
	63.0 
	2

	71 
	6.4 mL 
	57.5 mL 
	63.9 
	2

	72 
	6.5 mL 
	58.3 mL 
	64.8 
	2

	73 
	6.6 mL 
	59.1 mL 
	65.7 
	2

	74 
	6.7 mL 
	59.9 mL 
	66.6 
	2

	75 
	6.8 mL 
	60.8 mL 
	67.5 
	2

	76 
	6.8 mL 
	61.6 mL 
	68.4 
	2

	77 
	6.9 mL 
	62.4 mL 
	69.3 
	2

	78 
	7.0 mL 
	63.2 mL 
	70.2 
	2

	79 
	7.1 mL 
	64.0 mL 
	71.1 
	2

	80 
	7.2 mL 
	64.8 mL 
	72.0 
	2

	81 
	7.3 mL 
	65.6 mL 
	72.9 
	2

	82 
	7.4 mL 
	66.4 mL 
	73.8 
	2

	83 
	7.5 mL 
	67.2 mL 
	74.7 
	2

	84 
	7.6 mL 
	68.0 mL 
	75.6 
	2

	85 
	7.7 mL 
	68.9 mL 
	76.5 
	2

	86 
	7.7 mL 
	69.7 mL 
	77.4 
	2

	87 
	7.8 mL 
	70.5 mL 
	78.3 
	2

	88 
	7.9 mL 
	71.3 mL 
	80.1 
	2

	89 
	8.0 mL 
	72.1 mL 
	80.1 
	2 

	90 
	8.1 mL 
	72.9 mL 
	81.0 
	2 

	91 
	8.2 mL 
	73.7 mL 
	81.9 
	2 

	92 
	8.3 mL 
	74.5 mL 
	82.8 
	2 

	93 
	8.4 mL
	75.3 mL 
	83.7 
	2 

	94 
	8.5 mL
	76.1 mL
	84.6 
	2 

	95 
	8.6 mL
	77.0 mL 
	85.5 
	2 

	96 
	8.6 mL
	77.8 mL 
	86.4 
	2 

	97 
	8.7 mL
	78.6 mL 
	87.3 
	2 

	98 
	8.8 mL 
	79.4 mL 
	88.2 
	2 

	99 
	8.9 mL 
	80.2 mL 
	89.1 
	2 

	100 
	9.0 mL 
	81.0 mL 
	90.0 
	2 

	>100 
	9.0 mL 
	81.0 mL 
	90.0 
	2 


Back to Contents
[bookmark: _Toc174608423]Section 3 – During and Post Infusion Patient Monitoring and Care
[bookmark: _Toc138777057]Clinical Monitoring
A registrar or consultant should be present for the administration of the alteplase bolus dose and the first 15 minutes of the alteplase infusion.
A registrar or consultant should be instantly contactable (for example via mobile) for the duration of the alteplase infusion.
Patients may be transferred to the stroke unit or angiography suite whilst alteplase infusion is running but only with cardiac monitoring and if accompanied by a member of the stroke team.  Otherwise patient is to stay in ED resus for the duration of the alteplase infusion.
[bookmark: _Toc138777058]Neurological assessments and blood pressure monitoring:
	Time from starting infusion
	Neurological and Blood Pressure observations

	0 to 2 hours
	Every 15 minutes

	2 to 8 hours
	Every 30 minutes (hourly for temperature)

	8 to 24 hours
	Every hour (2 hourly for temperature)


Increase frequency of BP measurements if a systolic blood pressure > 180mmHg or a diastolic blood pressure of > 110mmHg is recorded
If above blood pressure limits are exceeded, alert stroke registrar regarding commencement of IV antihypertensive as directed in Attachment 2: Management of Hypertension Following Alteplase Infusion 
Note: Consider intracranial haemorrhage as a potential cause for new hypertension.
[bookmark: _Toc138777059]Blood Glucose Levels
To be monitored every 4 hours following alteplase infusion. Consider insulin infusion if BGL >10mmol.
[bookmark: _Toc138777060]Angioedema
Assess the patient’s tongue and any other signs of angioedema with every set of routine observations.
If the patient develops any signs of angioedema, alert stroke registrar and commence management as directed in Attachment 3: Management of Angioedema Following Alteplase Infusion.
[bookmark: _Toc138777061]Bleeding  
If the patient develops severe systemic bleeding or the suggestion of an intracerebral haemorrhage (headache, acute increase in blood pressure, nausea or vomiting), discontinue alteplase infusion and obtain an urgent cranial CT scan if appropriate. See Attachment 4: Management of Intracranial Haemorrhage Following Alteplase Infusion 
[bookmark: _Toc138777062]Fluid balance 
Maintain a strict fluid balance chart
IV fluids should be administered via a different cannula to the one through which alteplase is administered
Urine, vomitus, faeces and other secretions should be monitored for signs of macroscopic blood.
[bookmark: _Toc138777063]Adverse Effects
Common - bleeding, including bleeding at injection sites, intracerebral bleeding, internal bleeding (e.g. GI, genitourinary), transient hypotension
Infrequent - allergic reactions including fever, chills, rash, nausea, headache, bronchospasm, anaphylaxis, vasculitis, nephritis, peri-oral and lingual angioedema
Rare - cholesterol embolism
[bookmark: _Toc138777064]Considerations following alteplase administration
The following should be avoided within 24 hours after alteplase administration:
Bladder catheterisation
Puncture of arteries or large veins
· If emergency venepuncture is required, apply direct pressure to the site for 20 minutes
Nasogastric tube insertion
Mobilisation of the patient
· The patient should rest in bed for 24 hours post completion of alteplase (toilet privileges are permitted if needed 6 hours after administration- the patient must remain observed at all times), ensuring position changes every 2 hours
Intramuscular injections or subcutaneous injections
Razor-blade shaving
Avoid cleaning teeth
[bookmark: _Toc138777065]Oral intake: 
Patient must remain nil by mouth until 6 hours post thrombolysis
After 6 hours if the patient has remained neurologically stable or has had clinical improvement of stroke severity an ASSIST swallow screen may be performed and actioned according to the ‘Acute Screening of Swallow in Stroke/Transient Ischaemic Attacks (ASSIST) for Adults’ procedure.
[bookmark: _Toc138777066]At 24 hours:
A repeat brain CT scan or MRI should be performed
Clinical reassessment of stroke signs should be performed using the NIHSS
Administration of any medication which may increase the risk of bleeding (antiplatelet agents, anticoagulants or non-steroidal anti-inflammatory drugs [NSAIDS]) should not occur until the results of 24hr brain imaging has been reviewed
Special care should be given if the patient is to be transferred between hospitals if the patient is unstable. Consider:
Discussing the transfer with the Southcare Consultant on call, admitting officer and ICU registrar
Review by the admitting officer on arrival to CHS/receiving hospital
Back to Contents
[bookmark: _Toc174608424][bookmark: _Hlk43366294]Evaluation
[bookmark: _Hlk170467190]Outcome
Reduction in consumer complaints
Reduction in incidents associated with Alteplase infusion in stroke management

[bookmark: _Hlk170467240]Measures
Clinical and quality outcomes are evaluated through patient experience questionnaires and consumer feedback data as well as Riskman reports 
Routine audits of outcomes for patients receiving alteplase infusion for stroke
Reporting to national registry on proportion of patients who receive alteplase.
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	[bookmark: _Toc174608425]Related policies, procedures, guidelines and legislation 


Policies
Nursing and Midwifery Board of Australia (NMBA) Requirements for Practice
Medication Handling 
Procedures
Acute Screening of Swallow in Stroke/Transient Ischaemic Attacks (ASSIST) for Adults
Infection Prevention and Control
Patient Identification and Procedure Matching 
Guidelines 
Consent for Healthcare Treatment
Legislation
Health Records (Privacy and Access) Act 1997
Human Rights Act 2004
Work Health and Safety Act 2011
Carers Recognition Act 2021
Other
Australian Charter of Healthcare Rights
Back to Contents
[bookmark: _Toc174608426]References
1. Approved Actilyse® product Information, accessed online via MIMs, September 2019
Australian Medicines Handbook July 2019, accessed online, September 2019
Clinical Guidelines for Stroke Management 2017, Stroke Foundation
The ATLANTIS ECASS and NINDS rt-PA Study Group Investigators. Association of outcome with early stroke treatment: pooled analysis of ATLANTIS, ECASS, and NINDS rt-PA stroke trials. The Lancet.2004;363(9411):768-74.
Sandercock P, Lindley R, Wardlaw J, Dennis M, Lewis S. The third international stroke trial (IST-3) of thrombolysis for ischaemic stroke. Trials 2008;9(37).
Saver JL, Levine SR. Alteplase for ischaemic stroke — much sooner is much better. Lancet 2010; 375: 1667-1668
National Institutes of Health Stroke Scale (http://www.nihstrokescale.org/)
Clinical Practice Statement: Tissue Plasminogen Activator (tPA) and Stroke: A Clinical Practice Advisory (4/12/10), American Academy of Emergency Medicine
Clinical Policy: Use of Intravenous tPA for the Management of Acute Ischemic Stroke in the Emergency Department. Annals of Emergency Medicine 2013;225-243
Reconsidering recent myocardial infarction as a contraindication for IV stroke thrombolysis. Neurology 2011; 76:1838-1840
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 2018;49:e46–e110
Demaerschalk BM, Kleindorfer DO, Adeoye OM, et al. Scientific Rationale for the Inclusion and Exclusion Criteria for Intravenous Alteplase in Acute Ischemic Stroke: A Statement for Healthcare Professionals From the American Heart Association/American Stroke Association. Stroke 2016;47(2):581-641.
Schwarz M, Coccetti A, Cardell E, Murdoch A, Davis J. Management of swallowing in thrombolysed stroke patients: Implementation of a new protocol. International journal of speech-language pathology 2017;19(6):551-561.
Ma  H, Campbell B, Parsons M, et al. Thrombolysis Guided by Perfusion Imaging up to 9 Hours after Onset of Stroke. The New England Journal of Medicine 2019;380:1795-1803. 
Seiffge D, Traenka C, Polymeris A, et al. Intravenous Thrombolysis in Patients with Stroke Taking Rivaroxaban Using Drug Specific Plasma Levels: Experience with a Standard Operation Procedure in Clinical Practice J Stroke 2017: 347-355 

Back to Contents
[bookmark: _Toc174608427]Search terms
Stroke, Thrombolysis, Alteplase, Infusion, Anticoagulant reversal
Back to Contents
[bookmark: _Toc174608428]Attachments
Attachment 1: Anti-coagulant Interpretation 
Attachment 2: Management of Hypertension Following Alteplase Infusion
Attachment 3: Management of Angioedema Following Alteplase Infusion
Attachment 4: Management of Haemorrhage Following Alteplase Infusion
Attachment 5: Information on Benefits and Risks of Thrombolysis in Suitable Patients
Back to Contents

For Policy Team to complete:
	Date amended
	Section amended
	Divisional approval
	Final approval

	04/12/2024
	New Document Added
	Andrew Slattery, ED, Medicine
	Policy Document Review Panel

	
	
	
	


This document supersedes the following:
	Document number
	Document name

	CHS21/104
	Alteplase Infusion for Acute Ischaemic Stroke & Management of Complications in Adults

	
	


Disclaimer
This document has been developed by Canberra Health Services specifically for its own use.  Use of this document and any reliance on the information contained therein by any third party is at his or her own risk and Canberra Health Services assumes no responsibility whatsoever.
Back to Contents

	Acknowledgement of Country 
Canberra Health Services acknowledges the Ngunnawal people as traditional custodians of the ACT and recognises any other people or families with connection to the lands of the ACT and region. We acknowledge and respect their continuing culture and contribution to the life of this region.
© Australian Capital Territory, Canberra 20
	Accessibility  call (02) 5124 0000
 Interpreter  call 131 450
canberrahealthservices.act.gov.au/accessibility





[bookmark: _Toc138777072]Attachment 1: Anti-coagulant Interpretation

	Anticoagulant
	Management

	Warfarin
	Order urgent INR
Alteplase may be given if INR<1.7. 
If INR ≥1.7, exclusion criteria to thrombolysis apply.  

	Dabigatran within last 24hrs
	Order urgent diluted thrombin time (type DTT in DHR orders)
If result is less than the detectable threshold (<50ng/mL), thrombolysis using alteplase may be administered.
If thrombin time is normal, alteplase can be administered – there is no need to wait for dTT
If result is ≥50ng/mL, contact the haematology consultant on-call for consideration of reversal with idarucizumab if thrombolysis using alteplase is considered.

	Therapeutic dose rivaroxaban/ apixaban
within last 48hrs
	If last dose taken <4hrs ago thrombolysis is contraindicated 
Note: for pts with abnormal renal function this 48-hour timeframe maybe extended
If last dose taken >12hrs ago, or the timing is uncertain, but more than 4 hours, order urgent anti-Xa level (type anti factor Xa in DHR orders & specify anticoagulant to ensure appropriate calibration).
If result is less than the detectable threshold (<20ng/mL), thrombolysis using alteplase may be administered.
If result is ≥100ng/mL, exclusion criteria to thrombolysis (alteplase) applies.  There is no effective reversal agent available.
If the result is 20-100ng/mL, thrombolysis may be considered. The severity of the stroke, concurrent risk factors and anti-Xa levels should be considered. Specialist neurology input is required and haematology input may be of value. 

	Low dose rivaroxaban (10mg or less/ apixaban 2.5mg or less) within last 24hrs

	If last dose taken <4hrs ago thrombolysis is contraindicated 
If last dose taken > 4hrsago, order urgent anti-Xa level (type anti factor Xa in DHR orders & specify anticoagulant to ensure appropriate calibration).
If result is less than the detectable threshold (<20ng/mL), thrombolysis using alteplase may be administered.
If result is ≥100ng/mL, exclusion criteria to thrombolysis (alteplase) applies.  There is no effective reversal agent available.
If the result is 20-100ng/mL, thrombolysis may be considered. The severity of the stroke, concurrent risk factors and anti-Xa levels should be considered. Specialist neurology input is required and haematology input may be of value

	Therapeutic Low Molecular Weight Heparins e.g. enoxaparin within last 24hrs
	Order urgent anti-Xa level (type anti factor Xa in DHR orders & specify anticoagulant to ensure appropriate calibration).
Contact the haematology consultant on-call for interpretation of result.
Use of reversal agents are not recommended 
For pts with abnormal renal function this 24-hour timeframe maybe extended
Note: this does not apply to prophylactic doses 

	Unfractionated heparin within last 48hrs
	Cease infusion immediately.
Order urgent aPTT.
Thrombolysis using alteplase may be given if aPTT is normal (approximately40 seconds)
If aPTT is elevated (≥40 seconds), consider repeating aPTT at 30–60-minute intervals due to the short half-life of heparin. 
Use of reversal agents is not recommended.

	Note: The above time frames are applicable to patients with normal renal function and all urgent bloods test require a call to the lab on Ext. 42834 or 42837, this will expediate processing. For patients with impaired renal function further consideration should be explored with the on-call Neurologist and/or Haematologist.




[bookmark: _Toc138777073]Attachment 2: Management of Hypertension Following Alteplase Infusion
Goal of therapy: maintain blood pressure with systolic blood pressure < 180mmHg and diastolic blood pressure of < 110mmHg. Blood pressure should not be reduced more than 10-15% over 24 hours.
	Order of Preference
	Drug
	Dose
	Considerations

	1st Line
	Labetalol
	10 mg IV bolus administered over 2 minutes; may repeat every 5 to 10 minutes to maximum dose of 150mg. (intravenous labetalol is stored in Neurology Ward, ICU , ED Resus, pharmacy and the after-hours night cupboard)

	Use alternative agent if patient has bradycardia, 3rd degree heart block, decompensated heart failure, significant asthma or peripheral vascular disease


	2nd Line
	Hydralazine
	Initial dose 5 - 10 mg by slow IV bolus (administered over 3 minutes); may repeat in 10 to 20 minutes.
	Avoid using in patients who are post-myocardial infarction, tachycardic, or have severe ischaemic heart disease
Do NOT give if HR >100bpm

	3rd Line
	Metoprolol
	2.5mg - 5 mg IV bolus administered over 3 to 5 minutes; repeat at 10 minute intervals to maximum 10mg
	Use alternative agent if patient has bradycardia, 3rd degree heart block, decompensated heart failure, significant asthma or peripheral vascular disease



If blood pressure is elevated despite above measures, consider clonidine infusion in ICU (Consider monitoring intracranial pressure as this may be increased by the above medications).


[bookmark: _Toc138777074]Attachment 3: Management of Angioedema Following Alteplase Infusion

Peri-oral angioedema is an uncommon complication of alteplase treatment of acute ischaemic stroke, occurring in 1-5% of treated patients
It may occur during, or up to 2 hours after the infusion, and may be hemilingual, contralateral to the side of the stroke
Concurrent ACE inhibitor use and insular involvement of the stroke may be risk factors.
The main differential diagnosis is a tongue haematoma
Management is empiric, based on expert opinion

Suggested management strategies include:
Early anaesthetic consultation; intubation may be required prophylactically due to the threat of progressive airway obstruction
· Tracheostomy must be avoided due to the thrombolytic effects of the alteplase
· CT scan may be needed to differentiate between tongue haematoma and angioedema but only if airway safety is ensured
In parallel urgently seek immunology advice
Hydrocortisone 100mg IV every 6 hours until resolution
Promethazine 25mg IV every 6-8 hours until resolution (beware risk of hypotension and take care to avoid tissue extravasation). Observe for sedation
If further increase in angioedema, avoid use of adrenaline (epinephrine) if possible due to risk of inducing hypertension. However, administer if clinically required - adrenaline (epinephrine) 5mL nebulised (5 ampoules of 1:1000) OR 1:1000 500 microg IM. Note that angioedema in the setting of alteplase or ACE-inhibitors responds poorly to adrenaline, antihistamines and corticosteroids. Do not continue to give adrenaline if no response to initial dose.
Once patient stabilised complete a pathology request (within the first 24hrs) to assess patients tryptase levels. This test will need to be repeated on day 3, if result remains elevated investigations required to exclude systemic mastocytosis.








[bookmark: _Toc138777075]Attachment 4: Management of Intracranial Haemorrhage Following Alteplase Infusion

Suspect intracranial haemorrhage if:
1. Acute neurological deterioration
New headache
Nausea or vomiting
Acute increase in blood pressure
If intracranial haemorrhage is suspected:
1. Discontinue alteplase administration
1. Organise urgent CT brain
1. Bloods: FBC, aPTT, INR, fibrinogen, group and screen
1. Call Haematology to discuss the use of cryoprecipitate and platelets
If haemorrhage is present on a CT scan:
Early consultation with the Haematologist is required.
Note: there is no conclusive evidence that any particular blood product can improve the mortality associated with this complication. However, these products have all been used in various combinations. Discuss the following options with the Haematologist on call:
· Administration of cryoprecipitate 1 unit/10kg bodyweight
· Administration of tranexamic acid 1000mg intravenously over 10 minutes
· then a further infusion of 1000mg over 8 hours
· Administration of 1-2 units of platelets if appropriate
· Recheck FBC, aPTT, INR, fibrinogen after administration of cryoprecipitate, and target further administration of cryoprecipitate if fibrinogen levels remain less than normal, in consultation with Haematologist. Thromboelastometry should also be considered to monitor fibrinolysis.
· Note that coagulation tests may be unreliable during thrombolytic therapy as the active drug present in vitro inhibits the fibrin assay endpoints 
· The standard principles regarding the use of cryoprecipitate, platelets and antifibrinolytic therapy are not altered by the administration of alteplase
Consider urgent intubation for protection of airway or ventilatory support
Ensure that the patient is positioned head-up 30 degrees
Consult neurosurgeon if indicated (case-by-case basis)
· The outlook is poor with or without surgery, occasionally salvage evacuation may have a limited role
Maintain strict control of BP with systolic BP < 180mmHg or as advised by the treating Neurologist
If appropriate, consider introduction of plan for palliation.
In case of bleeding elsewhere:
Cease alteplase, investigate and treat as clinically indicated
Consult Gastroenterologist, Haematologist, Urologist as clinically indicated
[bookmark: _Toc138777076][bookmark: _Hlk35588765]
Attachment 5: Information on Benefits and Risks of tPA in Suitable Patients
The diagram below depicts the benefits and risks of tPA in suitable patients who were treated within 3 hours of stroke onset in the National Institute of Neurological Disorders and Stroke (NINDS) study. The proportion of patients with “good” recovery, “poor” recovery, and brain bleeds as a result of alteplase are compared between patients who received alteplase (bottom half of diagram) and patients who did not receive alteplase (top half of diagram).
“Good recovery”, as shown by the green circles, is defined as recovery after 3 months without significant disability. The proportion of patients treated with alteplase with “good recovery” would be higher than the diagram suggests for patients treated before 3 hours and lower for patients treated after 3 hours.
	

	Without treatment with alteplase

	
	With treatment with alteplase

	
	


Adapted from the American Academy of Emergency Medicine position statement on the use of intravenous thrombolysis in treatment of stroke 2010
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