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THROMBOLYSIS IN ACUTE ISCHAEMIC
STROKE MANAGEMENT IN ICU

PRACTICE GUIDELINE

DOCUMENT SUMMARY/KEY POINTS

e This document follows on from the guideline Stroke - Acute Management Guideline.

e |V Thrombolysis is a time critical intervention

e A child with acute stroke requires immediate and specialised investigation and
management by senior clinicians

e The Consultant Neurologist on-call confirms activation of Code Stroke, with rapid
imaging and management of stroke and will also be the decision-maker, in consultation
with Neurointerventional Consultant, for administration of IV thrombolysis

e Neuroprotective strategies should be commenced as soon as stroke is suspected

e |V alteplase is the drug of choice for IV thrombolysis at SCHN

e |V Thrombolysis Checklist MUST be completed prior to administration. This includes
obtaining informed consent from the parent or guardian.

e Any patient who has received IV thrombolysis or has confirmed stroke must be
observed closely in ICU for features of raised intracranial pressure (ICP)

e CHW IV alteplase is stored in the Automated Drug Cabinets in PICU

e SCH IV alteplase is stroked in the medication room of CICU in the ‘alteplase for use in
stroke” box

This document reflects what is currently regarded as safe practice. However, as in any clinical situation, there may be
factors which cannot be covered by a single set of guidelines. This document does not replace the need for the
application of clinical judgement to each individual presentation.
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CHANGE SUMMARY

e Document due for mandatory review

e Departmental document converted to a Network document.

e Addition of Flowchart for process at SCH after Code Stroke activation in administering
IV alteplase for staff.

READ ACKNOWLEDGEMENT

e Clinical Staff in ICU at both CHW and SCH are to read and acknowledge (i.e. sign-off
having read) this document.
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Management summary

e Stroke is a rare presentation in children

e Due to the limited timeframe for thrombolysis and clot retrieval, senior decision making
is priority and good communication between departments is essential

e Some of these patients will be eligible for clot retrieval. This decision will be made by
the Consultant Neurologist on call in consultation with the Interventional Radiologist on
call

e High suspicion of stroke should be considered in children following cardiac surgery who
develop focal neurological deterioration

Code Stroke activation — Role of Paediatric Intensive Care

Outreach Service (PICOS) at CHW

e Code stroke activation will be confirmed by CONSULTANT neurologist on call. See
Stroke - Acute Management Guideline.

e PICOS delegate/s to inform 1st on call PICU Staff Specialist and PICU Nursing Team
Leader (T/L) of patient with suspected stroke — patient details must include weight

e PICU T/L or delegate to confirm alteplase (recombinant tissue plasminogen activator
(rTPA)) stock available

e Bedside nurse and JMO to be allocated and informed of patient
TIME CRITICAL ADMISSION - allocate ACCESS nurse if required

CHW Stroke confirmation & decision for IV alteplase

e Confirmation of stroke and decision for |V alteplase administration is the responsibility
of the Neurologist and Interventional Neuroradiologist on call

e Confirm patient weight prior to prescribing on eMR or eRIC

e |V alteplase administration checklist must be completed prior to administration and
clearly documented in patients notes as having done so

If exceptional circumstances and patient is unable to be transferred to PICU then
2xPICU Nurses and PICU JMO to attend patient for administration and commencement
of close observation until PICU bed available
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Code Stroke: SCH |V alteplase administration and CICU support

CODE Stroke

activated by Senior
Physician/Neurologist

(T)NP/Access Nurse to check IV alteplase
l medication in “alteplase for use in Stroke Box”

availability and expiration in medication room

CICU Code Blue team (CICU
Fellow/Reg. & (T)NP/Access Nurse)
attend location of stated stroke

l

Liaise with Neurology lead at Code
Stroke re: scans required and
eligible interventions

Direct phone consultation with Anaesthetics
re: support required to facilitate imaging for the
child e.g. <6yrs of age need for anaesthetic?

(T)NP/Access Nurse to liaise with
CICU NUM/TL regarding CICU

admission
Stroke confirmed on
imaging
ELIGIBLE FOR IV ALTEPLASE NOT ELIGBLE for IV alteplase
(as determined by Neurology)

!

Continue providing
CICU Outreach care
with follow up as
required

* Medical to complete first half of “IV
alteplase administration checklist”
* 2 x Nursing staff to complete
second half of “IV alteplase
administration checklist”

Medical:

1. Prescribe |V alteplase
(as per actual body weight)
2. Assist with interventions

PRIOR to IV alteplase
administration

Nursing:
Administer IV
alteplase as
per guideline

e Ensure that IV alteplase administration checklist is completed prior to commencement of

infusion.

e Maedical to complete first half and two RNs to complete second half of checklist.
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IV Alteplase Checklist

IV ALTEPLASE ADMINISTRATION
CHECKLIST

**AVOID SEDATION/INTUBATION UNLESS CLINICALLY INDICATED**

Senior medical staff must confirm with the Neurologist:

[1 CT-A or MRI has confirmed acute arterial ischaemic stroke

Eligibility criteria for IV alteplase met and documented — Appendix 1
Contraindications to IV alteplase considered and documented — Appendix 2
Consent obtained by the Neurologist

Bloods have been reviewed by Neurologist — G&H/ FBC/EUC/CMP/ LFT/ Coags
/Glucose

[J Neurosurgeon contacted and aware of patient (Neurologist to inform)
[l Instruction to administer IV alteplase has been made by the Neurologist

I O B B

2 x RNs to confirm and document in the patient notes:

[J Valid medication orders for doses (syringes 1 & 2 — see box below)
Accurate weight documented in eMR/eRIC (not estimated)
Allergies documented in eMR/eRIC

PIVC X2 — flush for patency check

Continuous monitoring in situ - observations documented
(HR/SpO2/RR/BP/temp/GCS)

NGT & IDC in situ if required (clarify with Intensivist/Fellow) -> IV alteplase
administration should not be delayed for NG or IDC insertion

[ R A R

OJ

IV ALTEPLASE (rTPA)

Total Dose 0.9mg/kg (maximum 90mg)

DOSE CALCULATED OFF ACTUAL WEIGHT, NOT CAPPED AT 50KGS
i.e. TOKG patient=75 x 0.9mg = 67.5mg total dose

PREPARE IN 2 SYRINGES:

+ Syringe 1 — 0.09mg/kg (10% of total dose) (maximum 9mg)
— push undiluted over 1 minute

THEN

+ Syringe 2 - 0.81mg/kg (90% of total dose) (maximum 31mg)

- infuse undiluted over 59 minutes
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Pre-thrombolysis Clinical Management

e Complete checklist (see previous page)

e Avoid sedation +/- intubation unless clinically indicated

The Sydney
v o children's

Hospitals Network

o Administration to awake patients is recommended for ongoing neurological

assessment

o If decision is made to administer IV Alteplase to a sedated +/-intubated patient (in
exceptional circumstances as decided by ICU staff specialist), every effort should be
made to perform intubation prior to starting the IV alteplase infusion (as time-critical
intervention — intubation should not delay commencement of the infusion)

o For up to 24 hours after administration there is a significant risk of internal bleeding
associated with mucosal trauma from intubation—intubation should be performed

by most senior clinician available if within this time frame

Prescription & Dosage

Total Dose = 0.9mg/kg (maximum 90mg)
Alert: DOSE CALCULATED with ACTUAL WEIGHT (DO NOT CAP AT 50KGS)
i.e. 75KG patient = 75 x 0.9mg = 67.5mg total dose

Prescribe as two individual doses:

Dose 1 = 0.09mg/kg (10% of total dose) (maximum 9mg)

Dose 2 = 0.81mg/kg (90% of total dose) (maximum 81mg)

For prescribing outside of ICU, use the following prebuilt eMR order sentences

Seanch: | alteplase

2 SR

T_I—:I—l

Type: & ||npatienb".-‘1'-.m|:uulatcnry v|

Search withir: | Al

W
falteplase _
alteplase 0.00 mg kg, IV Bolus, WMNLE, ACUTe Stroke, SyTNge 1 - SIOW PUSH OVer 1 minLUte
alteplase 0.81 mg/kg, IV, ONCE, Acute stroke, Syringe 2 - give over 3% minute
Date of Publishing: 19 November 2025 2:15 PM Date of Printing: 19 November 2025 Page 7 of 17

K:\CHW P&P\ePolicy\2025\Administration_IV Alteplase_thrombolysis_Acute Ischaemic Stroke_ICU v2.0.docx

This Guideline may be varied, withdrawn or replaced at any time.

WL

GOVERNMENT



The Sydney
(] "“ children's

& Hospitals Network

Guideline No: 2021-065 v2.0

Guideline: Administration of IV Alteplase for thrombolysis in Acute Ischaemic Stroke
Management in ICU

For prescribing in ICU use the following prebuilt in eRIC for prescription

5| Test Doctor_01 / SCHN-CHW-PICU

Coagulant / Anticoagulant

Coagulant / Anticoagulant

Search

Fluid
Calculator

A-H Alteplase Enoxaparin Heparin

Fluids/TPN '
L - o Meds Training Patient 6 - Alteplase (PICU) : New Session x

Blood P-wW
Products

i ACUTE STROKE

ACUTE STROKE R
. i, i Loading: 0.09 mg/kg IV Injection Once Only

Ino;;oope., Loading: 0.09 mg/kg IV Injection Once Only Maintenance: 0.1 mg/kg IV Infusion Once Only

Vasoacti...

Analgesia /
Sedation /
NME ACUTE STROKE
Maintenance: 0.61 mg/kg IV Infusion Once Only
Antimicrobi
als

Cardiovascu
lar SYSTEMIC THROMBOLYSIS
X mgfieg IV Infusion Once Oniy

Electrolytes

Coagulant /
Anticoagula CVAD OCCLUSION

nt X mg Once Only

Gl and
Respiratory

Neurclogic
al

Endocrine /
Immune
Modulato...
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Availability & Storage

e 50 mg and 10mg vials are available at CHW PICU in the Automated Drug Cupboard

e 50 mg vials are available at SCH CICU located in the medication room located in
“Alteplase for use in Stroke” Box.

Vial choice:
Weight Vials to use
10-33kg 10mg vials (50mg as SCH CICU)
>33kg to 55kg 50mg vials
>55kgs 50mg and 10mg vials

If not available in ICU:

¢ In-hours - Contact CHW PICU pharmacist pager #6698/6700/52700/52696

- Contact SCH CICU pharmacist pager #62603 "or via medtasker "ICU
pharmacist"

e After-hours at both sites - Contact Hospital Coordinator to access after-hours drug
cupboard

Administration

Reconstitution/Dilution

Reconstitution Concentration = 1mg/mL (undiluted)
Use diluent supplied or water for injection
10mg vial = 10mL 50mg vial = 50mL

Do not shake. Use gentle inversion OR swirl to prevent foaming until completely
dissolved, no further dilution required

Preparation
e Syringe 1 = 0.09mg/kg (10% of total dose) (maximum 9mgq)
- push undiluted over 1 minute
e Syringe 2 = 0.81mg/kg (90% of total dose) (maximum 81mg)
— infuse undiluted over 59 minutes (use Braun Drug library)

Compatibility
IV Alteplase is ONLY compatible with 0.9% sodium chloride if further diluted
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Post Thrombolysis Clinical Management

All invasive procedures should be avoided post IV Alteplase administration - including
catheterisation, venepuncture and arterial puncture.

Monitoring and Documentation During and Post Infusion

1:1 nursing in ICU for at least 12hrs with continuous monitoring

HR/Spo2/BP and Neurological Observations

Neurological Observations to also include

Every 15 mins for 2 hours then
Every 30 mins for 6hrs then
Every hour for 16hrs then
Every 2 hours for 24hrs then
Every 4 hours for 24hrs

e Extraocular movements
e Fontanelle (for patients<12months)
e Facial symmetry

e Signs of increased ICP

*If patient is still in ICU after 24hrs follow standard ICU care i.e. observations at a minimum
of every hour.

Any deterioration in vital signs OR neurological observations OR suspicion of
seizures must be communicated to ICU Fellow/Staff Specialist immediately

Signs of increased ICP

Bradycardia
Hypertension
Headache

Nausea & vomiting

Widened pulse pressure

Confusion/decreased level of consciousness

Dilated or unreactive pupils

Double vision/loss of vision/abnormal eye movements

Bulging fontanelle (in infants< 12months)

Seizures
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Neuroprotective management for the patient

Commence full neuroprotective measures for any patient with suspected/confirmed
stroke (minimise brain injury, prevent stroke extension and optimise outcome)

e Aim normal SpO2, pCO2 (35-40mmHg) and pH (7.35-7.45)
Oxygen e Oxygen supplementation not recommended unless SpO2
persistently < 95%

e Blood pressure target 50-95* centile for age and length
(Appendix 3: Blood Pressure measurement ranges table)
e For Hypotension:
Fluid bolus initially then
Blood Pressure Inotrope/Vasopressor, as needed
¢ Hypertension:
Avoid long-acting agents
Alert: Blood pressure should not be lowered by more than 30%
of the targeted drop in the first 8 hours

e Aim normothermia

¢ Treat temperatures >37.5°C with antipyretics

¢ If remains febrile discuss with staff specialist/fellow and
consider options for active cooling

Temperature

¢ NBM for 24hrs with 2/3 maintenance IV Fluids (consider
omitting glucose)

Fluid Balance e Commence nutrition via NGT after 24 hours

¢ Nil oral intake until formal speech pathology review

¢ Fluid balance to be updated hourly

¢ Patient to be nursed supine/flat (unless there are signs of

Positioning & raised ICP) with strict bedrest for 24hrs — high risk of
Mobility bleeding with falls or trauma
o If signs of increased ICP then elevate HOB (Head of Bed) to
30 degrees

e Check BGL g6hr

¢ Attempt to bleed back PIVC in first instance, if unable then use
Blood Glucose blue lancet for finger prick

e Treat hypoglycaemia <2.8mmol/L

¢ Advise ICU consultant/fellow if hyperglycaemia >12mmol/L

o Treat aggressively

Seizures e Consider EEG
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Clinical Considerations/Management

e Notify Neurologist

e |V Anticonvulsant as per Senior Clinician

Seizures
e For status epilepticus, follow APLS guideline and consider
EEG
ICU Staff Specialist/fellow and Neurologist to discuss:
Significar.mt e Stopping infusion if still running
neurological
deterioration e Arranging urgent CT or MRI
¢ Notifying the Neurosurgical team, Anaesthetist and OT team
e Every hour review of all puncture sites for 24 hours
e Signs of bleeding or bruising require direct application of pressure
and urgent medical review
e Assess for urinary and faecal bleeding
e All urine requires urinalysis for blood for 72hrs post administration
—frank bleeding requires urgent medical review - 6 hourly
Bleeding

urinalysis if IDC insitu

e Test all faeces for occult blood for 72hrs post administration —
frank bleeding requires urgent medical review

e No punctures of arteries or large veins within 24hrs of infusion
unless benefit outweighs risk as assessed by ICU Staff
Specialist/fellow (should be the most experienced operator and a
compressible site)

e PIVC to be used for sampling

e FBC and VBG at completion of tPA infusion, then

e 6 hourly FBC, CMP, EUC, LFTs, Coags, Glucose + VBG
Investigations e Inform ICU Staff Specialist/Fellow if unable to bleed back PIVC

e If emergency venepuncture required, apply direct pressure to the
site for 20 minutes

e CT head (or MRI with SWI) at 12-24hrs to rule out intracranial
haemorrhage or sooner if any neurological deterioration
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Further clinical considerations:

Anticoagulant/Antiplatelet Agents

Anticoagulation/Antiplatelet agent administration needs to be discussed with the neurology
team — usually wait 24 hours after IV thrombolysis.

Complications

Complications associated with neurological deterioration/raised ICP/vital sign abnormalities:

stroke extension

e recurrent stroke

e haemorrhagic stroke conversion

e malignant cerebral oedema

e malignant Middle Cerebral Artery infarction

e aspirational pneumonia secondary to dysphagia

*Immediate medical and neurosurgical review is required**

Raised Intracranial Pressure

e Raised ICP due to malignant cerebral oedema surrounding the stroke is a major
contributor to morbidity and mortality in paediatrics.

e Timely intervention (supportive medical management or decompressive
hemicraniectomy) may be lifesaving and reduce morbidity.

e The two most relevant clinical scenarios are:

o Extensive middle cerebral artery infarction (malignant middle cerebral artery
infarction [MMCAI])

o Infratentorial stroke with oedema, brainstem compression and obstructive
hydrocephalus
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Considerations: Malignant Cerebral Oedema

Early

recognition e Usually develops within the first 72 hours following an acute
essential to arterial ischaemic stroke

outcome

e Children with infarction involving more than 50% of the MCA
territory or large and multiple posterior circulation infarctions on
imaging

e Children with progressive decreased level of consciousness who
originally had normal GCS

e Severe neurological impairment at presentation

e These patients should be notified prospectively to
neurosurgery, in case they subsequently deteriorate

Patients at risk

e Deteriorating level of consciousness
o Unilateral pupillary dilatation
e Abnormal eye movements
Important e Worsening of existing neurological deficit
Indicators e Development of other focal neurological deficits
e Change in vital signs - developing hypertension or bradycardia
NOTIFY ICU FELLOW/STAFF SPECIALIST IMMEDIATELY
e Hourly neuro-observations until clear improvement
e Urgent non-contrast CT for patients with a neurological
deterioration (decreased level of consciousness, new focal
signs)
e Osmotic therapy (3ml/kg 3% Hypertonic saline or Mannitol
0.5g/kg)
e Elevate HOB to 30 degrees
Patient e Maintain SpO2 >95%
e Normocarbia (pCO2 35-40 mmHg)
Management ) } )
e Aim Normothermia and aggressively treat any temperature > 37.5
°C
e Avoid hypotension
e Aim serum sodium levels 140-150 mmol/L
e Treat seizures
e Consider sedation, intubation & ventilation
e Neurosurgical referral for consideration of decompressive
craniectomy
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legislation and standards at the date of publication. SCHN is not responsible for consequences arising
from the use of this document outside SCHN. A current version of this document is only available
electronically from the Hospitals. If this document is printed, it is only valid to the date of printing.

Appendix 1 — Eligibility Criteria

Age > 2 years

Stroke radiologically confirmed by:

e CT and CT angiogram showing normal brain parenchyma or minimal early
ischaemic change plus partial or complete arterial occlusion of the corresponding
intracranial artery OR

¢ MRI and MRA showing acute stroke on diffusion imaging plus partial or complete
arterial occlusion of the corresponding intracranial artery AND

¢ No evidence of any intracranial haemorrhage

Persistent disabling neurological deficit as assessed by Neurology {PedNIHSS (The
National Institiue of Health Stroke Scale) = 4 at the time of intervention}

Time from stroke onset < 4.5hours (in some circumstances, alteplase may have a role up
to 9 hours after stroke symptoms onset or with wake up strokes if specific imaging, eg
perfusion or MRI suggests residual penumbra which might be protectable)
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Appendix 2 — Contraindications

SAFETY RELATED EXCLUSIONS

Unknown time of symptom onset

Clinincal presentation suggestive of subarachnoid haemorrhage, even if head CT/MRI negative for
blood

History of prior intracranial haemorrhage

Known cerebral artery venous malformation, aneurysm or neoplasm

Persistent systolic blood pressure > 15% above 95" percentile for age

Glucose (<2.8mmol/L or > 22mmol/L)

Patients with underlying significant or unmanageable bleeding disorder as determined by the
neurologist and haematologist (patients with mild platelet dysfunction, mild Von Willebrand Disease
or other mild bleeding disorders are NOT excluded)

Actual or potential bleeding diathesis — seek haematology advice for management — platelets < 100
x 1079/, PT>15sec, INR>1.4, elevated APTT>upper limits of normal range, clottable fibrinogen <
1.6g/L, hepatic impairment

Strokes/major head trauma or intracranial surgery within the past 3 months

Maijor surgery or parenchymal biopsy within 10 days

Gastrointestinal or urinary bleeding within 21 days

Arterial puncture at a non compressible site or lumbar puncture within 7 days (Patients with cardiac
catheterisation via a compressible artery are NOT excluded)

Patients with malignancy or within 1 month of completion of treatment for cancer

Pregnancy

Clinical presentation is consistent with acute myocardial infarction or post Ml pericarditis — requires
cardiology evaluation

STROKE RELATED EXCLUSIONS

Severe deficit suggesting very large territory stroke regardless of infarct volume on neuroimaging
with PedNIHSS > 24 as assessed by Neurology

PedNIHSS < 4 as assessed by Neurology

Stroke suspected to be due to subacute bacterial endocarditis, MoyaMoya, sickle cell disease,
meningitis, bone marrow, air or fat embolism

Previously diagnosed primary or secondary CNS vasculitis as determined by the neurologist (focal
cerebral arteriopathy of childhood is NOT a contraindication)

NEUROIMAGING RELATED EXCLUSIONS

Intracranial haemorrhage
Intracranial dissection (defined as at or distal to the opthalmic artery)
Large infarct volume (defined as >1/3 of the complete MCA territory)

DRUG RELATED EXCLUSIONS

Previous allergy or adverse reaction to IV Alteplase or Gentamicin
Patient on anticoagulation or antiplatelet therapy:
e  Warfarin if INR > 1.4 and not correctable with Vitamin K - seek advice from haematologist
e LMWH received within 24 hours
o Unfractionated Heparin received within 4 hours (unless APTT within normal range or
AnitXa<0.01)
e Antiplatelet agents received within 5 days (NOT including aspirin)

OTHER CONSIDERATIONS
Parental non consent to blood transfusions
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Appendix 3 — Blood Pressure Measurement Ranges

v
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Table 23. Range of blood pressure measurements in infants and children

1 80-89/34-37 98-106/54-58 83-90/38-42 100-107/56-60
2 84-92/39-44 101-110/59-63 85-81/43-47 102-109/61-65
3 86-95/44-48 104-113/63-67 86-93/47-51 104-110/65-69
4 88-97/47-52 106-115/66-71 88-94/50-54 105-112/68-72
5 90-98/50-55 108-116/69-74 89-94/52-56 107-113/70-74
6 91-100/53-57 109-17/72-76 91-98/54-58 108-15/72-76
7 92-101/55-59 10-119/74-78 93-99/55-59 N0-16/73-77
8 94-102/56-61 1M1-120/75-80 95-101/57-60 1n2-118/75-78
9 95-104/57-62 13-121/76-81 96-103/58-61 14-120/76-79
10 97-106/58-63 N5-123/77-82 98-105/59-62 16-122/77-80
11 99-107/59-63 117-125/78-82 100-107/60-63 118-124/78-81
12 101-110/59-64 119-127/78-83 102-109/61-64 12-126/79-82
13 104-112/60-64 121-130/79-83 104-110/62-65 121-128/80-83
14 106-115/60-65 124-132/80-84 106/112-63-66 123-129/81-84
15 109-117/61-66 126-135/81-85 107-113/64-67 124-131/82-85
16 111-120/63-67 129-137/82-87 108-114/64-68 125-132/82-86
17 114-122/65-70 131-140/80-89 108-115/64-68 125-132/82-86
1-3 months 65-85/35-55 65-85/35-55

3-6 months 70-90/33-65 70-90/33-65

6-12 months

80-100/40-65

80-100/40-65

Reference:

1. Children’s Health Queensland Hospital and Health Service Guideline: Acute Arterial
Ischaemic Stroke Management in Children CHQ-GDL-00734 2019
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