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 Clinical Guidance

Acute Management of Stroke in Paediatric Patients with Sickle Cell Disease
Summary

Stroke in sickle cell disease, acute emergency management as well as follow on management and investigations.
Acute Management of Stroke in Paediatric Patients with Sickle Cell Disease

Cerebrovascular Accident (CVA) is a neurological event lasting > 24 hours +/- radiographic evidence of new areas of abnormality.
Transient Ischaemic Attack (TIA) is a focal event lasting < 24 hours with no radiographic evidence of abnormality.
Stroke in Paediatric Sickle cell disease:

· Clinical stroke is 250 times more common in children with Sickle Cell Disease (SCD) than the general paediatric population
· 11% of children with sickle cell disease will have an overt stroke by the age of 16 (peak age 7)
· The rates of CVA vary by sickle genotype. The age adjusted incidence of CVA is highest for those with SCD-SS (0.61/100 person-years), compared with SCD-SC (0.15/100 person-years) or haemoglobin Sβ+ or Sβ0 thalassemia (0.09/100 person-years and 0.08/100 persons-year respectively)
· The incidence of ischaemic stroke is highest in the first decade (Peak age 2-5)
· Haemorrhagic strokes are more common in the second decade
· 10-25% of asymptomatic children have an abnormal MRI compatible with the diagnosis of silent cerebral infarct
· Typical abnormalities shown on brain imaging in paediatric patients with SCD and stroke include occlusion or stenosis of the proximal middle cerebral artery (MCA) or distal internal carotid artery (ICA)
Presentation:

· There is a wide spectrum of presentation of stroke in children with SCD.

· Common presentations of an acute ischaemic stroke include motor deficits such as hemiparesis, monoparesis, aphasia or seizure. Posterior circulation strokes may present with ataxia, headaches, vertigo or vomiting

· In young children symptoms may be subtle and mistaken for another illness

· Haemorrhagic stroke may present with acute, severe headache

· TIAs may present with features similar to an ischaemic stroke but resolve spontaneously

· A high index of suspicion is required. In children with SCD any new seizures, changes in personality, inability to move limbs and other subtle changes in behaviour including communication should alert you to the possibility of stroke
History and Examination:

A full medical History, in addition:

· Full History of onset of events
· Detailed pre-existing neurodevelopment profile

· Weakness, speech difficulties, changes in personality, seizures

· Any history of possible drug abuse (prescribed and not prescribed)

· Any history of recent illness, recent admissions with acute chest syndrome

· Any recent Transcranial Doppler (TCD) and/or MRI?

· History of headaches?

· History of noisy breathing or snoring at night

Examination should include:

· Full general systemic examination (respiratory, cardiac, GIT, MSK, ENT)

· Detailed neurological examination including:

· Exclusion of focal deficit

· Exclusion of clinical features of raised intracranial pressure – papillodema, nature of pupillary response, respiratory pattern, pulse and blood pressure

· Assessment of GCS

· Assessment of mental state and possible aphasia

· Assess for neck stiffness, limited straight leg raising and cranial bruit 
Initial Investigations and Management:

· ABC

· Commence oxygen therapy

· Assess and Secure airway

· Inform paediatric PNP, Paediatric SpR, PICU and paediatric consultant on-call

Obtain iv access x2 – pull here- Start IV fluids ( 2/3rd to full maintenance-0.9% Saline
· Maintain blood glucose
· BM stix, iv access and send urgent blood tests: 
· Blood tests – see table below
· Admit to HDU / PICU or transfer to specialist centre 

· FBC, reticulocytes and film

· Blood group (ABO, RhD and Kell) & antibody screen and urgent cross-match (request sickle negative blood).
· LFTs, U&Es, blood glucose and CRP
· INR/APTR/Fibrinogen and D-Dimers, 

· Haemoglobin analysis for HbS% if not known
· Blood culture, urine, and throat swab for cultures and ASO titre

· Consider malaria screen, auto- and ds DNA antibodies, cardiolipin and beta2 microglobulin antibodies

· Perform exchange transfusion aiming for target HbS < 30% ( follow 
exchange transfusion protocol) ; Top-up while waiting for exchange transfusion 

· If initial Hb is low <70 /lit you will need to top up first and then exchange
· Do post exchange Hb and HbS%
· Inform paediatric neurology team and ensure review within 24 hours of admission

Consider treatment with broad spectrum antibiotics and good CNS penetration and consider triple therapy-adding Acyclovir to be added and a macrolide

· Consider LP to rule out meningitis/encephalitis

Blood tests

The following blood tests should be sent as a part of the initial investigations when a child with sickle cell presents with an acute neurological event

	Haematology
	Group & save

	
	Cross match ( see exchange transfusion protocol)

	
	FBC and Reticulocyte count

	
	Haemoglobin analysis : HbS %, HbF %

	
	Blood film ( Thick and thin film if malaria possibility)

	Haemostasis
	Coagulation screen including fibrinogen

	Biochemistry
	Venous blood gas

Blood glucose

U&E

	
	Liver profile

	
	Bone profile, include Magnesium and Calcium

	
	CRP

	
	LDH

	Infection
	Blood cultures

	
	ASOT

	
	HSV Serology

	
	CMV serology

	
	Varicella serology

	
	Parvovirus serology

	
	Hepatitis A,B &C serology

	Immunology
	Full auto-immune profile


Monitoring and Further Investigations

· Hourly GCS/neurological assessment  

· Cardiac Monitor

· CT Scan 

· Arrange urgent neuro-imaging- MRI with dWI / MRA and angiographic sequences. If symptoms suggest posterior circulation involvement consider request for fat suppressed sequences of neck vessels

· Consider urine and serum drug screen if altered mental status with no explanation.

· Consider EEG if marked unexplained encephalopathy

· MRI/MRA including neck vessels and perfusion-weighted images discuss with neuro-radiology Children <6 years may require GA and the ward paediatric staff will need to contact the on-call anaesthetist.

· TCDs including extracranial ICAs if not performed already

· Sleep Study – 

· Trans-thoracic cardiac echo (discuss with Paediatric Cardiology Team) Further investigations may be needed to exclude a Patent Foramen Ovale – bubble studies or trans-oesophageal echo (under GA) 
Differential Diagnosis of Acute Neurological Presentations in Sickle Cell Disease

	Diagnosis
	Symptoms

	Meningitis/encephalitis
	Severe headache, neck stiffness, photophobia

Rash

Altered behaviour

	Syncope
	Sudden LOC without fit?

Vasovagal/cardiac

	Stroke 
	Altered mental state
Aphasia, hemiparesis, ataxia, vertigo, coma 

	TIA
	Acute deficit resolves < 24 hours and normal neuro imaging

	SAH
	Severe headache/neck stiffness +/- deficit

	Vaso-occlusion of calvarium
	Headache with tenderness +/- scalp oedema

	Cerebral Malaria
	Altered conscious level, background history of travel to malaria prone area

	Trauma
	

	Fat embolism
	Severe painful episode, desaturation, coma, petechial rash, multi-organ failure, DIC

	Drugs
	Altered mental state and other related to agent
Enquire about: opiates, paracetamol, NSAIDs, alcohol

	Abscess
	Headache, fevers, Focal signs
? background of sinusitis, otitis, mastoiditis

	Tumour
	Headache, progressive focal signs, papilloedema


Remember that If stroke is suspected  exchange transfusion needs to be done as soon as possible; make sure that it is done according to standard protocol.
Once patient is stabilised, exchange transfusion whilst waiting for other investigation results.
In a haemorrhagic stroke commence the exchange transfusion whilst liaising with the neurosurgical team. The imaging systems are linked and the brain imaging can be reviewed directly by the Neuroradiology /neurosurgeons without the need for inter-hospital transfer of data. Other management may include interventional radiology input.
Further management – see next protocol for details
· Referral to Paediatric Neurologist .

· Physiotherapy, Speech & Language Therapy Occupational Therapy referrals for assessment and treatment.

· Neuropsychometric Assessment – referral to Clinical Psychologist with Sickle Cell Team.- 

· see further management protocol for details 

Contacts: to be confirmed
· Neurosurgery
· Neurologist

· Cardiology team

· Psychology

· Neuroradiology
· Week days between 9-5 

· Out of hours contacts
· At the weekends and out of hours:
· Paediatric neurosurgery 
For the long term follow up and investigations of children with sickle cell disease who have had a stroke please refer to appropriate guideline
Ref: RCPCH guidelines2017 

