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What’s new in the 2023 edition

Out of 538 recommendations in this guideline, almost 300 have been updated, added or endorsed since
the 2016 edition. Here are highlights of some of the changes, together with the change to the
geographical remit of the guideline, which now covers the four nations of the United Kingdom, and the
Republic of Ireland.

Organisation of stroke services

Hyperacute, acute and rehabilitation stroke services should provide specialist medical, nursing and
rehabilitation staffing levels matching the recommendations in Table 2.5. [see 2.5 B and Table 2.5]

A stroke rehabilitation unit should have access to a consultant specialising in stroke rehabilitation
(medical or non-medical, i.e. nurse or therapist, where professional regulation permits). [see 2.5 K]

Stroke rehabilitation units with non-medical consultant leadership should have daily medical cover
(ward doctors, GPs), enabling admissions and discharges 7 days a week. [see 2.5 L]

People undergoing rehabilitation after stroke who are not eligible for early supported discharge should
be referred to community stroke rehabilitation if they have ongoing rehabilitation needs when
transferred from hospital. [see 2.8 B]

The intensity and duration of intervention provided by the community stroke rehabilitation team should
be established between the stroke specialist and the person with stroke and be based on clinical need
tailored to goals and outcomes. [see 2.8 E]

A multidisciplinary service providing early supported discharge and community stroke rehabilitation
should adopt a minimum core team structure. [see 2.8 F]

In the case of people with stroke with limited life expectancy, the multidisciplinary team should
establish whether there is any existing documentation of the patient’s wishes regarding management of
risks associated with continued eating and drinking. [see 2.15 E]

Acute care

Dual antiplatelet therapy with either aspirin and clopidogrel, or aspirin and ticagrelor, should be
considered in patients presenting within 24 hours of TIA and minor stroke. [see 3.3 B]

Patients with acute ischaemic stroke within 4.5 hours of known onset should be considered for
thrombolysis with alteplase or tenecteplase. [see 3.5 A]

Patients with acute ischaemic stroke who were last known to be well more than 4.5 hours earlier should
be considered for thrombolysis with alteplase between 4.5-9 hours of known onset, if there is evidence
of the potential to salvage brain tissue on CT perfusion or MRI (DWI-FLAIR mismatch). [see 3.5 B]

Patients eligible for mechanical thrombectomy should receive prior intravenous thrombolysis as rapidly

as possible (unless contraindicated), irrespective of whether they have presented to an acute stroke
centre or a thrombectomy centre. [see 3.5 F]
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Patients presenting with acute anterior circulation ischaemic stroke and large artery occlusion between
6 and 24 hours previously, including wake-up stroke, should receive mechanical thrombectomy on the
basis of a combination of ASPECTS score and target or clinical imaging mismatch. [see 3.5 1]

Patients presenting with acute ischaemic stroke in the posterior circulation within 12 hours of onset
should be considered for mechanical thrombectomy if they have a confirmed intracranial vertebral or
basilar artery occlusion. [see 3.5 K]

Patients with acute spontaneous intracerebral haemorrhage with a systolic BP of 150-220 mmHg should
be considered for urgent treatment within 6 hours of symptom onset, aiming to achieve a systolic BP of
130-139 mmHg within one hour and sustained for at least 7 days. [see 3.6 C]

Early non-invasive cerebral angiography (CTA/MRA within 48 hours of onset) should be considered for
patients with acute spontaneous intracerebral haemorrhage where a macrovascular cause is likely to be
identified. [see 3.6 H]

Rehabilitation and recovery

People with stroke should be considered to have the potential to benefit from rehabilitation at any
point after their stroke. [see 4.1 A]

People with stroke should be routinely screened for delirium. [see 4.29 B]

People with stroke should be screened for cognitive problems as soon as it is medically appropriate and
they are able to participate in a brief interaction, usually within the initial days after onset of stroke. [see
4.29C]

People with stroke should be routinely screened for anxiety and depression using standardised tools,
the results of which should be used alongside other sources of information. [see 4.39 B]

People with motor recovery goals following stroke should receive at least 3 hours a day of therapy
(therapist-delivered) and should be supported to remain active for up to 6 hours a day. [see 4.2 A].

For people with stroke who show diminished motivation, reduced goal-directed behaviour or decreased
emotional responsiveness that is persistent and affects engagement with rehabilitation or functional
recovery, apathy should be considered alongside other cognitive and mood disorders. [see 4.40 A]

People with some upper limb movement, or impaired mobility or balance after stroke, should be offered
repetitive task practice as the principal rehabilitation approach, in preference to other therapy
approaches including Bobath. [see 4.18 A, 4.20 B and 4.22 C]

People with mild-moderate arm weakness after stroke may be considered for transcutaneous vagus
nerve stimulation in addition to usual therapy. Implanted vagus nerve stimulation should only be used in
the context of a clinical trial. [see 4.18 H]

Stroke rehabilitation services should ensure they have adequate equipment, including the technology
requirements to provide telerehabilitation, to enable provision of the treatments recommended within
this guideline. [see 6.4 D]

Stroke services should consider building links with recreational fitness facilities such as gyms or leisure

centres, or providing equipment in outpatient departments, to enable people with stroke to access
treadmills and other relevant fitness equipment. [see 4.22 1]

2023 Edition, 04 April 2023 5
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People with stroke should be offered cardiorespiratory training or mixed training once they are
medically stable, regardless of age, time since stroke and severity of impairment. [see 4.17 E]

People with stroke should be assessed and periodically reviewed for post-stroke fatigue, including for

factors that might precipitate or exacerbate fatigue (e.g. depression and anxiety, sleep disorders, pain)
and these factors should be addressed accordingly. Appropriate time points for review are at discharge
from hospital and then at regular intervals, including at 6 months and annually thereafter. [see 4.25 C]

People with aphasia after stroke should be given the opportunity to improve their language and
communication abilities as frequently and for as long as they continue to make meaningful gains,
including access to appropriate practice-based digital therapies. [see 4.43 B and C]

Long-term management and secondary prevention

Home blood pressure monitoring should be considered for guiding the management of BP-lowering
treatment, with a typical home systolic BP target below 125 mmHg. [see 5.4 A and F]

Lipid-lowering treatment for people with ischaemic stroke or TIA and evidence of atherosclerosis should
aim to reduce fasting LDL-cholesterol below 1.8 mmol/L (equivalent to a non-HDL-cholesterol below
2.5 mmol/L in a non-fasting sample). [see 5.5 C]

People who have an intracerebral haemorrhage whilst taking an antithrombotic medication to prevent
vascular occlusive events may be considered for restarting antiplatelet treatment. [see 5.6 C]

People with ischaemic stroke and atrial fibrillation or flutter should be considered for anticoagulation
within 5 days of onset for mild stroke and may be considered for anticoagulation from 5-14 days of
onset for moderate to severe stroke. Wherever possible people in the latter category should be offered
participation in a trial of the timing of initiation of anticoagulation after stroke. [see 5.7 A]

Selected people below the age of 60 with ischaemic stroke or TIA of otherwise undetermined aetiology,
in association with a patent foramen ovale (PFO) and a right-to-left shunt or an atrial septal aneurysm,
should be considered for endovascular PFO device closure within 6 months of the index event to
prevent recurrent stroke. [see 5.10 B]

People with lobar intracerebral haemorrhage (ICH) associated with probable cerebral amyloid
angiopathy (CAA) may be considered for antiplatelet therapy for the secondary prevention of vaso-
occlusive events, and those with atrial fibrillation (AF) may be considered for oral anticoagulation.
Wherever possible these people should be offered participation in a randomised controlled trial of
antithrombotic treatment after ICH associated with CAA. [see 5.19 B and C]

People with CADASIL should be considered for intensive cardiovascular risk factor management,
including antiplatelet therapy to prevent secondary vascular events. [see 5.20 B and C]

In people with ischaemic stroke or TIA requiring antithrombotic treatment the presence of cerebral
microbleeds (regardless of number or distribution) need not preclude the use of such treatment. [see
5.21 A]

People with stroke should be offered cardiorespiratory training or mixed training, for at least 30-40
minutes, 3 to 5 times a week for 10-20 weeks regardless of age, time since stroke onset or severity of

impairments, guided by their goals and preferences. [see 5.23 C]

People with stroke should be supported to develop their own self-management plan, based on their
individual needs, goals, preferences and circumstances. [see 5.27 F]
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1 Guideline development

1.0 Introduction

Purpose of guideline
The National Clinical Guideline for Stroke provides authoritative, evidence-based practice guidance to
improve the quality of care delivered to every adult who has a stroke in the United Kingdom and Ireland,
regardless of age, gender, type of stroke, location, or any other feature. The guideline is intended for:

- those providing care — nurses, doctors, therapists, care staff;

- those receiving care — patients, their families, their carers;

- those commissioning, providing or sanctioning stroke services;

- anyone seeking to improve the care of people with stroke. [2023]

Parties responsible for guideline

The 2023 edition, like the previous editions of this guideline, was produced by the Intercollegiate Stroke
Working Party. The Working Party was originally set up by the Royal College of Physicians and is a group
of senior representatives from the professional bodies in England, Wales and Northern Ireland involved
in stroke care, as well as the voluntary sector and patient voice representatives. For this edition
encompassing the whole of the UK and Ireland, the Working Party established a Guideline Development
Group with representatives from the Working Party, from the Scottish Intercollegiate Guidelines
Network (SIGN) and from the Irish National Clinical Programme for Stroke. Production of the 2023
edition was supported by a project team based at the Sentinel Stroke National Audit Programme
(SSNAP), King’s College London. More information about contributors to the guideline is in Section 1.9
Contributors. [2023]

The 2023 guideline is endorsed for use in clinical practice by the Royal College of Physicians of London,
the Scottish Intercollegiate Guidelines Network (SIGN) and the Royal College of Physicians of Ireland.
[2023]

Relationship to guidance from NICE and SIGN
In appraising the updated evidence base the Guideline Development Group has paid close attention to
the content of the most recent NICE guidance on stroke:

- NICE guideline [NG128] Stroke and transient ischaemic attack in over 16s: diagnosis and initial
management (last updated in 2022) https://www.nice.org.uk/guidance/ng128;

- NICE quality standard [QS2] Stroke in adults (last updated in 2016)
https://www.nice.org.uk/guidance/qs2/chapter/Quality-statement-2-Intensity-of-stroke-
rehabilitation;

- NICE guideline [CG162] Stroke rehabilitation in adults (last updated in 2013, update due late
2023) https://www.nice.org.uk/guidance/cg162. [2023]

This guideline is referred to as SIGN 166 and replaces the following SIGN guidelines:

- SIGN 119: Management of patients with stroke: Identification and management of dysphagia
(published 2010, withdrawn 2020);

- SIGN 118: Management of patients with stroke: Rehabilitation, prevention and management of
complications, and discharge planning (published 2010, withdrawn 2020);

- SIGN 108: Management of patients with stroke or TIA: Assessment, investigation, immediate
management (published 2008, withdrawn 2018). [2023]
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1.1 Scope
This guideline covers the management in adults (i.e. people aged over 16 years) of:

- stroke (ischaemic stroke and primary intracerebral haemorrhage [ICH]) and transient ischaemic
attack (TIA), including ocular or retinal stroke and amaurosis fugax;

- subarachnoid haemorrhage (SAH): immediate management required at an admitting hospital.
[2016]

The guideline does not cover:
- primary prevention of stroke;
- detailed recommendations on (neuro-)surgical techniques (but the role of surgery is addressed);
- management of children with stroke;
- surgical or neuroradiological interventions for SAH;
- general aspects of healthcare, unless there are specific issues relating to stroke. [2016]

2023 edition

The 2023 edition is a partial update of the 2016 edition. The scope of the update is available here. This
edition includes updated evidence published since 2015, with literature searches completed up to
September 2022 and with some major publications since that date also included. [2023]

This 2023 edition of the guideline includes Scotland and the Republic of Ireland for the first time, as well
as England, Wales, Northern Ireland, and the Isle of Man. This expansion of the guideline’s remit will
affect some of the nomenclature, which differs between nations and health systems, and clinicians may
need to interpret recommendations in the context of their healthcare system. [2023]

1.2 Context and use of this guideline

This guideline relates to those aspects of clinical management that are specific to stroke; it does not
seek to address areas of routine clinical practice and good governance such as courtesy and respect for
the individual, shared decision making and supporting patient choice, accurate record keeping etc.
[2016]

This guideline is not intended to overrule regulations or standards concerning the provision of services
and should be considered in conjunction with them. In considering and implementing this guideline,
users are advised to also consult and follow all appropriate legislation, standards and good practice.
[2023]

No clinical guideline can account for every eventuality, and recommendations should be taken as
statements that inform and guide the clinician, the patient and any other user, and not as rigid rules.
The clinician remains responsible for interpreting the recommendations taking into account the
circumstances at hand (e.g. medical, psychosocial, cultural) and including competing priorities for the
patient and co-morbidities such as frailty, and for considering whether new evidence might exist that
could alter the recommendation. In doing so, clinicians should consider Sweeney’s three levels of
significance when applying the evidence to the person in front of them: statistical significance (is the
evidence valid?), clinical significance (does the evidence apply to this clinical situation?) and personal
significance (does the evidence apply to this person’s particular circumstances and priorities?) (Sweeney
et al, 1998). Clinicians can reasonably expect guidelines to be unambiguous about the first and to give
guidance about the second, but the third level of significance can only be understood within the
relationship between the treating clinician and their patient, and may provide the justification for
deviations from recommended management in particular cases. [2016]
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Models underpinning guideline development

This guideline has used several models or frameworks to structure its recommendations and layout. In
summary these are:

the Donabedian model (Donabedian, 1978) for considering healthcare: structure, process and
outcome;

the healthcare process: diagnosis, assessment, intervention (treatment and support), and
evaluation;

the WHO international classification of functioning, disability and health (WHO ICF) model
(World Health Organization, 1978; Wade & Halligan, 2004);

time: prevention, acute, post-acute/recovery and long-term. [2016]

The WHO ICF model is a useful conceptual framework for disease management, particularly one with
such long-term impact as stroke. This framework is articulated in terms of:

1.4

pathology (the disease processes within organs);

impairment (symptoms/signs; the manifestations of disease in the individual);

activities (the impact of impairments on the person’s usual activities);

participation (the impact of activity limitations on a person’s place in family and society). [2016]

Methodology of guideline development

The same methodology was followed for the 2023 update as for the 2016 edition. It includes seven
distinct steps to ensure a thorough and rigorous process. The detailed methodology is available in the
methodology overview [here]. The seven steps are:

1.

Nou,swnN

Development of scope (see process and final scope, including research questions, here);
Searching the scientific literature (see search strategies here);

Selection of studies for inclusion;

Assessment of the quality of the evidence (see evidence tables here);

Moving from evidence to recommendations;

Health economic considerations;

External peer review and public consultation (see peer review and public consultation document
here, and peer review comments and responses in the peer review report here). [2023]

Grading of recommendations and consensus recommendations
As with the 2016 and earlier editions, the methodology followed has:

not graded recommendations. In many clinical guidelines, recommendations are given a grade
which derives entirely from the design of the studies providing the evidence. Methodologically
strong evidence for less important interventions gives the linked recommendation an
apparently higher priority than an important recommendation where the evidence is weaker.
The strength depends solely upon the study design and ignores other important features of the
evidence such as its plausibility, generalisability, and the absolute benefit to the total population
of people with stroke; [2016]
used quantitative and qualitative evidence where appropriate. In choosing between making a
recommendation based on less than perfect evidence and making no recommendation at all,
the guideline seeks to guide practice using the best available evidence; [2016]
allowed for recommendations to be developed by consensus:

o inareas of practice where evidence is absent or of such poor quality or quantity that a

recommendation cannot be derived; [2016]
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o where formal literature searching of a narrowly defined research question would not
have adequately encompassed the clinical implications of the topic. (See the
methodology guide here for more details). [2023]

Strength of recommendations

Depending on the strength of the evidence, recommendations in this guideline are either strong (a
treatment or service ‘should be provided/offered’) or conditional (a treatment ‘should be considered’ or
‘may be considered’). More detail about the wording of recommendations can be found in the
methodology overview here. [2023]

NICE accreditation

The 2016 edition was accredited by NICE. NICE has agreed to extend the accreditation to the 2023
edition. This applies until December 2023. NICE accreditation processes are changing and the
accreditation status of this guideline may change in future. [2023]

1.5 Funding and conflicts of interest

Funding for the guideline project team was received from the following external sources on condition
that the Guideline Development Group retained complete editorial independence over the guideline
development process and content:

- Stroke Association;

- Johnson & Johnson Medical Ltd (through an educational grant agreement);

- Welsh Assembly Government;

- NIMAST (Northern Ireland Multidisciplinary Association for Stroke Teams). [2023]

The editors and the Intercollegiate Stroke Working Party wish to express their immense gratitude and
appreciation for the financial support granted freely by these organisations, without which production
of this edition would not have been possible. [2023]

The policy on declarations of interests is here and the interests recorded by guideline contributors are
here. [2023]

1.6 Treatments not mentioned in this guideline

Users of this guideline should apply the general rule that if an intervention covered by the scope of this
guideline is not mentioned, then it is not recommended for use, and commissioners and service
planners are not obliged to obtain it for the populations they serve. [2016]

1.7 Participation in clinical research

A small number of specific recommendations that patients should not be offered a treatment except ‘in
the context of clinical trial’ have been included. This has been done when there is already some
research which leaves uncertainty about the benefits and harms, but there is insufficient evidence to
either recommend an intervention, or to avoid its use. [2016]

1.8 Licensing and approval of medication

Recommendations in this guideline about the use of specific medicines (and devices) do not specify
whether the medicine is licensed or approved by the Medicines and Healthcare products Regulatory
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Agency (MHRA) or European Medicines Agency (EMA) for that particular use. It is the responsibility of
the individual clinician and their healthcare provider to decide whether to permit the unlicensed/off-
label use of medication in their formulary, including by referring to the source data from the appropriate
regulator. The Guideline Development Group may have considered it appropriate to recommend
medication which has not been licensed for specific situations (e.g. aspirin in acute ischaemic stroke) or
is not available in certain jurisdictions (e.g. injectable lipid-lowering therapies in the Republic of Ireland).
Additional advice on the use of new and existing medicines is provided by the National Institute for
Health and Care Excellence (NICE), which evaluates technologies for the NHS in England and Wales, the
Scottish Medicines Consortium (SMC) for NHSScotland and the National Centre for Pharmacoeconomics
(NCPE) for the Health Service Executive (HSE) in Ireland. [2023]

1.9 Contributors

The Intercollegiate Stroke Working Party is extremely grateful to the following groups who contributed
their time and expertise (considerably above and beyond the usual call of duty) to producing this
edition:

- the four guideline editors;

- members of the Guideline Development Group;

- topic group leads;

- members of topic groups and other contributors. [2023]

In addition, the Working Party is grateful to all those who contributed to their organisation’s peer
review of the draft guideline and those who submitted public consultation comments. Finally, the
Working Party thanks the members of the stroke guideline project team and SIGN. The guideline would
not exist without the hard work of all the contributors, who are listed here. [2023]

1.10 Notes on the text

Unchanged text from the 2016 edition is marked [2016]. Text is marked [2023] when:
- the recommendation and supporting text are new since the 2016 edition;
- the recommendation and supporting text have been updated since the 2016 edition as a result
of new evidence;
- the recommendation was reviewed but not amended from the 2016 edition since the new
evidence did not support a change. The supporting text has been updated. [2023]

The 2016 edition was prepared by the Intercollegiate Stroke Working Party (‘Working Party’). The 2023
edition is the responsibility of the Guideline Development Group. In the case of consensus
recommendations, sources for 2016 recommendations refer to ‘Working Party consensus’, whereas
sources for 2023 recommendations refer to ‘Guideline Development Group consensus’. [2023]

Some 2016 text has been changed to ensure it is applicable to Scotland and Ireland as well as to
England, Wales and Northern Ireland, without changing the sense. These changes are not marked
[2023]. [2023]

This edition is published online only. Apart from as indicated above, the text from 2016 is unchanged
but may be in a different order from the 2016 publication. Sections may also have been re-titled and re-
numbered (particularly in the Rehabilitation and Recovery chapter). [2023]
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2 Organisation of stroke services

2.0 Introduction

This chapter considers stroke management from a population perspective, addressing the means of
organising services to deliver high quality stroke care. If services for people with stroke are poorly
organised, outcomes will also be poor despite the evidence-based practice and best endeavours of
individual clinicians. Furthermore, if clinical teams do not have sufficient knowledge and skills, and are
not consistent in their clinical practice, many people will receive sub-optimal care. [2016]

The recommendations in this chapter affect the full range of services within a comprehensive acute and
community stroke service, and many of them have a strong evidence base and are among the most
important contained in this guideline. [2016]

2.1 Public awareness of stroke

In recent years mass media campaigns such as the Face Arm Speech Time (FAST) campaign, have been
delivered with the aim of increasing public awareness of the symptoms and signs of stroke (available at
http://www.nhs.uk/actfast/Pages/know-the-signs.aspx; https://irishheart.ie/campaigns/fast/;
https://www.thinkfast.org.uk/). Public awareness of stroke prevention and treatment are also
important. [2016]

2.1 Recommendation

Public awareness campaigns of the symptoms of stroke should be recurrent, targeted at
those most at risk of stroke, and formally evaluated. [2016]

2.1 Sources

A Lecouturier et al, 2010a,b; Working Party consensus

2.1 Evidence to recommendations

The available research indicates some trends with regard to mass media campaigns, for example:
television may be more effective than posters and newspaper advertisements; campaigns need to be
repeated rather than short-term and one-off, and there are methodological weaknesses in the research
(Lecouturier et al, 2010a). The evidence for a direct link between awareness and recommended
behaviour is weak, especially among older members of the population, minority ethnic groups and those
with lower levels of education, all of which are population groups at greater risk of stroke (Jones et al,
2010). Campaigns aimed at both public and healthcare professionals may have more impact on
professionals than the public (Lecouturier et al, 2010b). More research in the area of improving public
awareness and appropriate action is needed. [2016]

2.2 Definitions of specialist stroke services

— A specialist is defined as a healthcare professional with the necessary knowledge and skills in
managing people with stroke and conditions that mimic stroke, usually by having a relevant further
qualification and keeping up to date through continuing professional development. This does not
require the healthcare professional exclusively to manage people with stroke, but does require them to
have specific knowledge and practical experience of stroke. [2016]

— A specialist team or service is defined as a group of specialists who work together regularly
managing people with stroke and conditions that mimic stroke, and who between them have the
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knowledge and skills to assess and resolve the majority of problems. At a minimum, any specialist unit,
team or service must be able to deliver all the relevant recommendations made in this guideline. This
does not require the team exclusively to manage people with stroke, but the team should have specific
knowledge and practical experience of stroke. Types of acute stroke service are described in Section 2.4
Organisation of inpatient stroke services. [2016]

2.3 Transfer to acute stroke services

2.3 Recommendations

A Community health services and ambulance services (including call handlers and primary
care reception staff) should be trained to recognise people with symptoms indicating an
acute stroke as an emergency requiring transfer to a hyperacute stroke centre with pre-
alert notification to the stroke team. [2023]

B People with an acute neurological presentation suspected to be a stroke should be
admitted directly to a hyperacute stroke unit that cares predominantly for patients with
stroke, with access to a designated thrombectomy centre 24 hours a day, 7 days a week
for consideration of mechanical thrombectomy. [2023]

C Acute hospitals receiving medical admissions that include people with suspected stroke
should have arrangements to admit them directly to a hyperacute stroke unit on site or at
a designated neighbouring hospital as soon as possible to monitor and regulate basic
physiological functions such as neurological status, blood glucose, oxygenation, and blood
pressure. [2016]

D Acute hospitals that admit people with stroke should have prioritised access to a specialist
stroke rehabilitation unit on site or at a neighbouring hospital. [2016]
E Local health economies/health boards (geographic areas or populations covered by an

integrated group of health commissioners/service planners and/or providers) should aim
to have a specialist neurovascular service capable of assessing and treating people within
24 hours of transient cerebrovascular symptoms. [2016]

F Public and professional education programmes should be run to increase awareness of
stroke and the need for urgent diagnosis and treatment. [2016]

23 Sources

A B Follows from the evidence concerning the emergency diagnosis and treatment of stroke
(Section 3.4 Diagnosis and treatment of acute stroke —imaging, Section 3.5 Management
of ischaemic stroke, Section 3.6 Management of intracerebral haemorrhage, Section 3.7
Management of subarachnoid haemorrhage)

Follows from the evidence concerning acute stroke care (Section 3.10 Acute stroke care)

Follows from the evidence concerning specialist stroke units (Section 2.2 Definitions of
specialist stroke services, Section 2.4 Organisation of inpatient stroke services)

E Follows from the evidence concerning TIA diagnosis and treatment (Section 3.2
Management of TIA and minor stroke — assessment and diagnosis, Section 3.3

Management of TIA and minor stroke — treatment and vascular prevention)

F Follows from the evidence concerning the emergency diagnosis and treatment of stroke
(Section 3.4 Diagnosis and treatment of acute stroke —imaging, Section 3.5 Management
of ischaemic stroke, Section 3.6 Management of intracerebral haemorrhage, Section 3.7
Management of subarachnoid haemorrhage)
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2.3 Evidence to recommendations

Effective stroke care needs an organisational structure that facilitates best treatments at the right time.
This section makes recommendations that follow from studies of treatment efficacy; e.g. intravenous
thrombolysis can only be given within the eligible time window if people arrive in the appropriate
setting within that time. Major urban reorganisations of stroke services have taken place in some parts
of the UK and Ireland to improve access to hyperacute stroke unit care. Evidence from Manchester and
London suggests that such care should be in hyperacute stroke centres available 24 hours a day, 7 days a
week, and should be for all people with acute stroke, not just those who might be suitable for
intravenous thrombolysis (Ramsay et al, 2015). [2016]

The RACECAT trial in Catalonia, Spain tested whether transporting people with acute stroke suspected
to be due to large artery occlusion directly to a thrombectomy centre (ambulance redirection or bypass)
improves outcomes compared with being taken to the patient’s nearest acute stroke centre (Pérez de la
Ossa et al, 2022). This multi-centre, cluster RCT did not demonstrate a clinical outcome advantage from
redirection, but in many respects RACECAT is not directly applicable to many parts of the UK and Ireland.
The strategy for adopting either a secondary transfer or an ambulance redirection service model for
thrombectomy will depend upon local and regional services and the population served (Ford et al,
2022). There is an urgent need for research addressing this question that is directly applicable to the
NHS and HSE. Processes of care are important for optimising patient outcomes and these apply at both
the referring acute stroke centre and the receiving thrombectomy centre. If local acute stroke centre
workflow cannot be optimised, then redirection to a thrombectomy centre may be better and should be
considered regionally. For secondary transfers that are longer than one hour, helicopter-based transfer
may improve speed of access to thrombectomy and associated patient outcomes (Coughlan et al, 2021).
[2023]

Mobile stroke units (MSUs) are ambulances equipped with brain imaging equipment and specialist staff
that are capable of delivering thrombolysis or identifying large artery occlusion when equipped with CT
angiography. In data largely from non-randomised trials with a standard ambulance comparator group
and blinded outcome assessments, after deployment of an MSU, patients with ischaemic stroke had a
better clinical outcome, were more likely to receive thrombolysis and incur shorter onset to
thrombolysis times (Turc et al, 2022a). However, it is uncertain what the effects of MSUs are on an
unselected stroke population, the cost-effectiveness of MSU care, how to integrate MSUs into pre-
hospital pathways and how these might be applied across both rural and urban regions. Ongoing
randomised trials may answer some of these questions, although modelling of costs and benefits
applied across different regions and service models is likely to be required (Chen et al, 2022). [2023]

2.3 Implications

These recommendations have significant implications for the organisation of acute medical services
within any ‘health economy’ (locality). At a regional or subregional level, those who commission and
provide stroke services are required to configure these services to achieve the maximum benefit to the
population from the delivery of time-sensitive treatments, and to consider issues relating to the co-
location of other emergency services that are beyond the scope of this guideline. It is important that,
with such reconfiguration of services, there is a robust governance infrastructure in place to monitor the
quality of stroke services delivered. [2023]

2.4 Organisation of inpatient stroke services

There is strong evidence that specialised stroke unit care initiated as soon as possible after the onset of
stroke provides effective treatments that reduce long-term brain damage, disability and healthcare
costs. An acute stroke service consists of either: a) a comprehensive stroke centre (CSC) providing
hyperacute, acute and inpatient rehabilitation including thrombectomy (thrombectomy centre) and
neurosurgery; or b) an acute stroke centre (ASC) providing hyperacute, acute and inpatient
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rehabilitation. A stroke rehabilitation unit (SRU) provides inpatient rehabilitation only. All components
of a specialist acute stroke service should be based in a hospital that can investigate and manage people
with acute stroke and their medical and neurological complications, but this requirement does not apply
to services designed to provide stroke care only in the rehabilitation phase. [2023]

2.4
A

2.4
A, B

Recommendations

People with the sudden onset of focal neurological symptoms seen by community-based
clinicians (e.g. ambulance paramedics) should be screened for hypoglycaemia with a
capillary blood glucose, and for stroke or TIA using a validated tool. Those people with
persisting neurological symptoms who screen positive using a validated tool should be
transferred to a hyperacute stroke unit as soon as possible with pre-alert notification to
the admitting stroke team. [2016]

People with suspected acute stroke (including people already in hospital) should be
admitted directly to a hyperacute stroke unit and be assessed for emergency stroke
treatments by a specialist clinician without delay. [2016]

Acute stroke services should provide specialist multidisciplinary care for diagnosis,
hyperacute and acute treatments, normalisation of homeostasis, early rehabilitation,
prevention of complications and secondary prevention. [2016]

Acute stroke services should have management protocols for the admission pathway
including links with the ambulance service, emergency stroke treatments, acute imaging,
neurological and physiological monitoring, swallowing assessment, hydration and
nutrition, vascular surgical referrals, rehabilitation, end-of-life (palliative) care, secondary
prevention, the prevention and management of complications, communication with
people with stroke and their family/carers and discharge planning. [2016]

Acute stroke services should have continuous (24/7) access to brain imaging including CT
or MR angiography and perfusion when necessary and should be capable of undertaking
immediate brain imaging when clinically indicated. [2023]

Acute stroke services should have protocols for the monitoring, referral and transfer of
patients to thrombectomy centres for mechanical thrombectomy and regional
neurosurgical centres where available for decompressive hemicraniectomy, surgical
management of intracranial haemorrhage and the management of symptomatic
hydrocephalus including external ventricular drain insertion. [2016]

Acute stroke services should ensure that people with conditions that mimic stroke are
transferred without delay into a care pathway appropriate to their diagnosis. [2016]
People with a diagnosis of stroke that was not made on admission should be transferred
without delay into that part of the stroke service most appropriate to their needs. [2016]
Patients with acute neurological symptoms that resolve completely within 24 hours of
onset (i.e. suspected TIA) should be given aspirin 300 mg immediately, unless
contraindicated, and be assessed urgently within 24 hours by a stroke specialist clinician in
a neurovascular clinic or an acute stroke unit. [2023]

Acute stroke services should have an education programme for all staff providing acute
stroke care (including ambulance services and the emergency department as appropriate)
and should provide training for healthcare professionals in the specialty of stroke. [2016]
Acute stroke services should participate in national and local audit, multicentre research
and quality improvement programmes. [2016]

Sources

Follows from the evidence concerning emergency stroke treatments (Section 3.4
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Diagnosis and treatment of acute stroke — imaging, Section 3.5 Management of ischaemic
stroke, Section 3.6 Management of intracerebral haemorrhage, Section 3.7 Management
of subarachnoid haemorrhage)

C Follows from the evidence concerning emergency treatments and monitoring (Section 3.5
Management of ischaemic stroke, Section 3.6 Management of intracerebral haemorrhage,
Section 3.7 Management of subarachnoid haemorrhage, Section 3.10 Acute stroke care)

D Follows from the evidence concerning specialist stroke units (Section 2.5 Resources:
inpatient stroke services)

E Wardlaw et al, 2004; follows from the evidence concerning emergency stroke treatments
(Section 3.5 Management of ischaemic stroke)

F Follows from the evidence concerning emergency stroke treatments (Section 3.5
Management of ischaemic stroke, Section 3.6 Management of intracerebral haemorrhage)

G,H  Working Party consensus

I Follows from the evidence concerning TIA diagnosis and treatment (Section 3.2
Management of TIA and minor stroke — assessment and diagnosis, Section 3.3
Management of TIA and minor stroke — treatment and vascular prevention)

J Follows from the evidence concerning specialist stroke units (Section 2.5 Resources:
inpatient stroke services)

K Obligations under the NHS Standard Contract; Working Party consensus

24 Evidence to recommendations

Given that 1 in 20 strokes occur in people already in hospital (Intercollegiate Stroke Working Party,
2016), clinicians in high-risk clinical areas (e.g. cardiology or renal wards, cardiothoracic units) should
have a high level of awareness of acute stroke and the time-critical nature of interventions to improve
outcome, including how to contact a stroke specialist for advice, arrange imaging and transfer patients
to a hyperacute stroke unit. [2023]

Any person with the acute onset of a focal neurological syndrome with persisting symptoms and signs
(i.e. suspected stroke) needs urgent diagnostic assessment to differentiate between acute stroke and
other causes. Progress in the medical management of acute stroke demands a corresponding increase
in the availability of advanced imaging techniques, and all hyperacute stroke services will need
immediate and timely access to multi-modal brain imaging including CT or MR angiography and
perfusion when necessary. [2023]

24 Implications

These recommendations have significant implications for the organisation of clinical services within
acute hospitals. Systems need to be adapted to ensure that people with acute stroke have rapid access
to an acute stroke unit and to facilitate rapid transfer out of the unit once acute management is
complete. [2016]

2.5 Resources —inpatient stroke services

Leadership and culture are important contributors to delivering high quality stroke care, and they should
be evident at all levels, e.g. individual professionals, teams, units, trusts/hospitals and across networks.
Culture and tone ‘from the top’ matters and are key enablers of joint working across professional and
organisational boundaries and important to the provision of holistic and compassionate care to patients
and their families (Francis, 2013; Getting it Right First Time, 2022). A well-led, appropriately staffed and
skilled multidisciplinary stroke unit is the cornerstone of holistic and compassionate care for people with
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In parts of the UK, legislation is due to be implemented in 2024 to ensure ‘safe staffing’ for

nurses and medical practitioners in health and social care settings (Scottish Government, 2019). [2023]

2.5

Recommendations

People with stroke should be treated in a specialist stroke unit throughout their hospital
stay unless their stroke is not the predominant clinical problem. [2016]
A hyperacute, acute and rehabilitation stroke service should provide specialist medical,

nursing, and rehabilitation staffing levels matching the recommendations in Table 2.5

below.

Table 2.5 Recommended levels of staffing for hyperacute, acute and rehabilitation units

Clinical Consultant-
. . Speech and Consultant level
Physio- Occupation psychology . . . .
language Dietetics Nursing stroke practitioner-
therapy al therapy / neuro- ..
therapy svcholo physician led ward
i A/ rounds
. . WTE per 24/7
Whole-time equivalents (WTE) per 5 beds* bed availability;
Hyper- minimum . .
acute 2.9 (80:20 6.0 Twice daily
trok it . ‘ ’ q thrombolysis | ward round
stroke uni registered: .
1.02 0.95 0.48 0.28 0.21 g . trained
unregis- physicians
tered) on rota
Acute stroke
unit:
Acute Acute stroke daily ward
stroke unit 1.35 (65:35 | unit:7 d,az round**
& stroke registered: | COVerwit
hab 1.18 1.13 0.56 0.28 0.21 . adequate Stroke
renab- unregis- out of hours rehabilit-
|||tat.|on tered) arrange- ation unit:
unit ments** twice-
weekly ward
round**

* WTE figures are for 7-day working for registered staff and include non-clinical time (such as supervision and
professional development) as well as non-face-to-face clinical activity. Registered staff should be augmented by
support workers and rehabilitation assistants to achieve the intensity and dose of therapy recommended in

Section 4.2 Rehabilitation approach — intensity of therapy (motor recovery and function).

** Consultant stroke physician input may need to be adjusted according to the acuity of the unit. All acute and

rehabilitation units should have at least 2 ward rounds per week led by a consultant-level practitioner

(physician, nurse or therapist; see Recommendation 2.5K). For recommendations regarding orthoptist staffing,
see Section 4.48 Vision.

C

[2023]

A hyperacute stroke unit should have immediate access to:

— specialist medical staff trained in the hyperacute and acute management of people

with stroke, including the diagnostic and administrative procedures needed for the

safe and timely delivery of emergency stroke treatments;

— specialist nursing staff trained in the hyperacute and acute management of people
with stroke, covering neurological, general medical and rehabilitation aspects;
— stroke specialist rehabilitation staff;
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— diagnostic, imaging and cardiology services;
— tertiary services for endovascular therapy, neurosurgery and vascular surgery. [2016]

D A hyperacute stroke unit should have continuous access to a consultant physician with
expertise in stroke medicine, with consultant review 7 days per week. [2016]
E An acute stroke unit should provide:

— specialist medical staff trained in the acute management of people with stroke;

— specialist nursing staff trained in the acute management of people with stroke,
covering neurological, general medical and rehabilitation aspects;

— stroke specialist rehabilitation staff;

— access to diagnostic, imaging and cardiology services;

— access to tertiary services for neurosurgery and vascular surgery. [2016]

F An acute stroke unit should have continuous access to a consultant physician with
expertise in stroke medicine, with consultant review 5 days per week. [2016]
G Where telemedicine is used for the assessment of people with suspected stroke by a

specialist physician, the system should enable the physician to discuss the case with the
assessing clinician, talk to the patient and/or family/carers directly and review radiological
investigations. Telemedicine should include a high quality video link to enable the remote
physician to observe the clinical examination. [2016]

H Staff providing care via telemedicine (at both ends of the system) should be appropriately
trained in the hyperacute assessment of people with suspected acute stroke, in the
delivery of thrombolysis and the use of this approach and technology. The quality of care
and decision making using telemedicine should be regularly audited. [2016]

I A stroke rehabilitation unit should predominantly care for people with stroke, and should
maintain the staffing and skill levels required of a stroke unit regardless of size, location or
mix of conditions of the patients being treated. [2023]

J A stroke rehabilitation unit should have a single multidisciplinary team including specialists in:
— medicine;

— nursing;

— physiotherapy;

— occupational therapy;

— speech and language therapy;

— dietetics;

— clinical psychology/neuropsychology;

— social work;

— orthoptics;

with timely access to rehabilitation medicine, specialist pharmacy, orthotics, specialist
seating, assistive technology and information, advice and support (including life after
stroke services) for people with stroke and their family/carers. [2023]

K A stroke rehabilitation unit should have access to a consultant specialising in stroke
rehabilitation (medical or non-medical, i.e. nurse or therapist, where professional
regulation permits) at least 5 days a week, with twice weekly consultant-led ward rounds.
[2023]

L Stroke rehabilitation units with non-medical consultant leadership should have daily
medical cover (ward doctors, GPs), enabling admissions and discharges 7 days a week,
with support available from stroke physicians as required. 24 hour on-site medical cover
may not be required depending on patient admission criteria, with adequate out of hours
arrangements. [2023]

M A facility that provides treatment for inpatients with stroke should include:

2023 Edition, 04 April 2023 18



NATIONAL CLINICAL
GUIDELINE FOR STROKE

for the United Kingdom and Ireland

— ageographically-defined unit;

— aco-ordinated multidisciplinary team that meets at least once a week for the
exchange of information about inpatients with stroke;

— information, advice and support for people with stroke and their family/carers;

— management protocols for common problems, based upon the best available
evidence;

— close links and protocols for the transfer of care with other inpatient stroke services,
early supported discharge teams and community services;

— training for healthcare professionals in the specialty of stroke. [2016]

N Specialist inpatient stroke services should include sufficient administration and
management (including data management) support. [2023]

2.5 Sources

A Stroke Unit Trialists' Collaboration, 2013
Bray et al, 2014; Ramsay et al, 2015; Guideline Development Group consensus

C-F Follows from the evidence and recommendations concerning emergency treatments and
monitoring (Section 3.5 Management of ischaemic stroke, Section 3.6 Management of

intracerebral haemorrhage, Section 3.7 Management of subarachnoid haemorrhage,
Section 3.10 Acute stroke care)

G, H Meyer et al, 2008; Working Party consensus

I-L Stroke Unit Trialists' Collaboration, 2013; NICE, 2016d; Guideline Development Group
consensus

Working Party consensus

N Guideline Development Group consensus

2.5 Evidence to recommendations

The previous sections have been concerned with the organisational structure of stroke services. Itis
equally important to have appropriate resources available for the care of people with stroke: the
workforce, buildings, and technological support required. Minimum staffing levels on stroke units were
originally defined in hyperacute stroke service reconfigurations such as that in London, and are
supported by observational evidence from UK registries about acute care processes that are associated
with substantial benefits to patients, including those admitted outside office hours and at weekends
(Ramsay et al, 2015; Turner et al, 2016). The evidence regarding the optimal size of a hyperacute stroke
unit was similarly confined to observational studies, reflecting a level of institutional experience and
competence in the provision of specialist hyperacute treatments such as intravenous thrombolysis (Bray
et al, 2013) that corresponds with a volume of at least 500 acute stroke admissions per year. [2023]

The evidence supporting stroke unit care from the stroke unit trialists in the 1990s was updated in a
2013 Cochrane review, which found that people with stroke who receive organised inpatient care in a
stroke unit are more likely to be alive, independent, and living at home one year after their stroke
(Stroke Unit Trialists' Collaboration, 2013). The benefits were only apparent in units based in a discrete
ward. Increased access to stroke unit care has made a vital contribution to reducing stroke mortality
and remains an imperative for all inpatients with stroke. [2023]

The Guideline Development Group endorses an updated recommendation regarding staffing levels of
registered staff on inpatient stroke units expressed as whole-time equivalents (WTE) in Table 2.5. These
recommendations take into account therapy delivered across seven days. Achieving the
recommendations in Section 4.2 Rehabilitation and recovery — intensity of therapy (motor recovery and
function) will also require unregistered support workers and rehabilitation assistants delivering
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rehabilitation under the supervision of registered staff. SSNAP reports 2021-22 (Sentinel Stroke
National Audit Programme, 2022) indicate that for suitable patients, up to a third of physiotherapy and
occupational therapy is currently being delivered by unregistered rehabilitation assistants. An
understanding of the local context, together with these recommendations, will be required to inform
more detailed service specifications (including banding/seniority), which may include increased staffing
if deemed appropriate. [2023]

Staffing recommendations also include non-clinical time (such as supervision and professional
development) as well as non-face-to-face clinical activity such as environmental visits, family contact
and equipment ordering. Units with a small bed base may need to consider revisions to these staffing
levels to ensure adequate registered staffing cover across the week, taking account of rotas and days off
for weekend working. Recommendations for orthoptist staffing levels in hyperacute and acute stroke
units are made in Section 4.48 Vision. Sufficient administrative and management support (including
data management) is essential to the efficiency and governance of the core stroke unit team and should
also be included. [2023]

Telemedicine is used in some centres to support decision making in the hyperacute management of
people with stroke because of significant practical or geographical obstacles. Observational evidence
suggests that telemedicine is associated with more protocol violations and longer treatment times
(Meyer et al, 2008; Dutta et al, 2015). Furthermore, unless telemedicine is used as part of an otherwise
well-developed acute stroke service, outcomes may suffer (Heffner et al, 2015). [2016]

2.5 Implications

These recommendations will require a considerable increase in the provision of some specialties in
stroke services, including clinical psychology/neuropsychology and social work. The Guideline
Development Group is concerned by the findings from national registries indicating continued poor
provision of these specialties for people with stroke. Patterns of work need to be reviewed to deliver
sufficient direct therapy by removing some administrative duties and ensuring that time is not spent by
registered therapists on tasks that could be done by unregistered staff. Restoring adequate social work
provision will require close integration with social services. [2023]

2.6 Location of service delivery

Stroke services should be organised to treat a sufficient number of patients to ensure that the specialist
skills of the workforce are maintained. At the same time, the closer a rehabilitation service is to the
person’s home the more that family/carers can be engaged and the more targeted the rehabilitation can
be. This section provides a recommendation on the location of delivery of services, aiming for an
appropriate balance between care in hospital, on an outpatient basis and at home. [2016]

2.6 Recommendation

People with acute stroke who cannot be admitted to hospital should be seen by the
specialist team at home or as an outpatient within 24 hours for diagnosis, treatment,
rehabilitation, and risk factor management at a standard comparable to that for
inpatients. [2016]

2.6 Source

A Working Party consensus

2023 Edition, 04 April 2023 20



NATIONAL CLINICAL
GUIDELINE FORSTROKE
for the United Kingdom and Ireland

2.7 Transfers of care — general principles

After stroke, many people will interact with several different services during their recovery: primary
care, specialist acute stroke services, specialist rehabilitation services, social services, housing, generic
community services etc. This section covers general principles around the transfers of care between
these agencies. Transfers of care out of hospital are covered in Section 2.8 Transfers of care from
hospital to home — community stroke rehabilitation. [2016]

2.7 Recommendations

A Transfers of care for people with stroke between different teams or organisations should:
— occur at the appropriate time, without delay;
— not require the person to provide information already given;
— ensure that all relevant information is transferred, especially concerning medication;
— maintain a set of person-centred goals;
— preserve any decisions about medical care made in the person’s best interests. [2016]
B People with stroke should be:
— involved in decisions about transfers of their care if they are able;
— offered copies of written communication between organisations and teams involved
in their care. [2016]
C Organisations and teams regularly involved in caring for people with stroke should use a
common, agreed terminology and set of data collection measures, assessments and
documentation. [2016]

2.7 Sources
Working Party consensus
Asplund et al, 2009; Working Party consensus

C Working Party consensus

2.7 Implications

These recommendations require those who commission and provide services across health and social
care to consider the current situation and how it might be redesigned to reduce transfers of care
between organisations and improve continuity. The person recovering from stroke and their family
should experience seamless care without artificial distinctions between service providers or between
health and social care. [2016]

2.8 Transfers of care from hospital to home — community stroke
rehabilitation

The most common transfer of care, and the most stressful for people with stroke and their
family/carers, is that from in-hospital care to their home or to a care home. Many people report feeling
afraid and unsupported, and carers report feelings of abandonment (Stroke Association, 2015). There is
much that services can do to support and reassure people with stroke and their family/carers regarding
the smooth transfer of care into the community. [2016]

Community stroke rehabilitation services, including delivery of early supported discharge, are required
to co-ordinate the transfer of care from hospital to home, working collaboratively with people with
stroke and family members, stroke inpatient unit staff and informed by an assessment of the person’s
home environment (Drummond et al, 2013). Through a specialist multidisciplinary team structure,
early, effective community specialist stroke rehabilitation and disability management needs to be
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provided to all people with stroke leaving hospital who need it. Stroke rehabilitation should be provided
in the person’s own home or place of residence, including residential or nursing homes (Fisher et al,
2011; Fisher et al, 2013; NHS England, 2022). [2023]

2.8
A

Recommendations

Hospital inpatients with stroke who have mild to moderate disability should be offered
early supported discharge, with treatment at home beginning within 24 hours of
discharge. [2023]

Patients undergoing rehabilitation after stroke who are not eligible for early supported
discharge should be referred to community stroke rehabilitation if they have ongoing
rehabilitation needs when transferred from hospital. [2023]

Early supported discharge and community stroke rehabilitation should be provided by a
service predominantly treating people with stroke. [2023]

Therapy provided as part of early supported discharge should be at the same intensity as
would be provided if the person were to remain on a stroke unit. [2023]

The intensity and duration of intervention provided by the community stroke
rehabilitation team should be established between the stroke specialist, the person with
stroke and their family/carers, and be based on clinical need tailored to goals and
outcomes. [2023]

A multidisciplinary service providing early supported discharge and community stroke
rehabilitation should adopt a minimum core team structure matching the
recommendations in Table 2.8 and below.

Table 2.8 Recommended levels of staffing for multidisciplinary services providing early supported

discharge and community stroke rehabilitation

Discipline WTE per 100 referrals to service p.a.
Physiotherapy 1.0
Occupational therapy 1.0
Speech and language therapy 0.4

Up to 0.5 and at least 0.5 WTE per team

Social worker
recommended locally

Rehabilitation assistant/assistant practitioners 1.0
Clinical psychology/neuropsychology 0.2-0.4*
. Up to 1.2 and at least 1 full time nurse per
Nursing
team
Medicine 0.1

*This reflects the time that a team member should be co-located within the MDT and could include additional skill

G

mix, e.g. assistant psychologist.

The service should also include:

— Appropriate administration and management (including data management) support;

— Timely access to psychological and neuropsychological services (e.g. Improving Access
to Psychological Therapies [IAPT] and community mental health services with stroke-
specific training and appropriate supervision, psychology or neuropsychology
departments), return to work and vocational rehabilitation services, dietetics,
pharmacy, orthotics, orthoptics, spasticity services, specialist seating, assistive
technology and information, pain management, advice and support for people with
stroke and their family/carers. [2023]

Early supported discharge and community stroke rehabilitation services should include:
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— aco-ordinated multidisciplinary team that meets at least once a week for the
exchange of information about people with stroke in their care;

— provision of needs-based stroke rehabilitation, support and any appropriate
management plans, with the option for re-referral after discharge if stroke
rehabilitation needs and goals are defined, and with access to support services on
discharge;

— information (aphasia-friendly), advice, and support for people with stroke and their
family/carers;

— management protocols for common problems, based upon the best available
evidence;

— collaboration, close links and protocols for the transfer of care with inpatient stroke
services, primary care, community services and the voluntary sector;

— training for healthcare professionals in the specialty of stroke. [2023]

H People with stroke and their family/carers should be involved in decisions about the

transfer of their care out of hospital, and the care that will be provided. [2023]

I Members of the early supported discharge and community stroke rehabilitation services
should be involved in hospital discharge planning and decision making by attending stroke

unit multidisciplinary team meetings. [2023]

J Before the transfer of care for a person with stroke from hospital to home (including a
care home) occurs:

— the person and their family/carers should be prepared, and have been involved
in planning their transfer of care if they are able;

— primary healthcare teams and social services should be informed before or at the time
of the transfer of care;

— all equipment and support services necessary for a safe transfer of care should be
in place;

— any continuing treatment the person requires should be provided without delay by a
co-ordinated, specialist multidisciplinary service;

— the person and their family/carers should be given information and offered contact
with relevant statutory and voluntary agencies (e.g. stroke key worker). [2023]

K Before the transfer home of a person with stroke who is dependent in any activities, the
person’s home environment should be assessed by a visit with an occupational therapist.

If a home visit is not considered appropriate, they should be offered an access visit or an

interview about the home environment including viewing photographs or videos taken by

family/carers. [2023]

L People with stroke who are dependent in personal activities (e.g., dressing, toileting)
should be offered a transition package before being transferred home that includes:

— visits or leave at home prior to the final transfer of care;

— training and education for their carers specific to their needs;

— telephone advice and support for three months. [2023]

M Before the transfer of care for a person with stroke from hospital to home (including a
care home) they should be provided with:

— anamed point of contact for information and advice;

— personalised written information in an appropriate format about their diagnosis,
medication and management plan. [2023]

N People with stroke, including those living in care homes, should continue to have access to
specialist services after leaving hospital, and should be provided with information about

how to contact them, and supported to do so if necessary. [2023]
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0] Early supported discharge and community stroke rehabilitation services should participate
in national and local audit, multicentre research, and quality improvement programmes.
[2023]

2.8 Sources

A-l Fisher et al, 2011, 2013, 2016, 2020, 2021; Langhorne et al, 2017; NHS England, 2022
J Guideline Development Group consensus

K Drummond et al, 2013; Guideline Development Group consensus

L Grasel et al, 2006; Lannin et al, 2007a; Barras et al, 2010

M, N  Guideline Development Group consensus

0] Obligations under the NHS Standard Contract; Guideline Development Group consensus

2.8 Evidence to recommendations

Consensus studies and national policy guidance recommend that services are available to provide early
supported discharge and community stroke rehabilitation in a timely way following hospital discharge.
They also recommend that the duration and intensity of stroke rehabilitation provided needs to be
based on clinical need and tailored to the person’s goals and outcomes (Fisher et al, 2011; Fisher et al,
2013; NHS England, 2022). [2023]

There is strong evidence for the effectiveness of stroke specialist early supported discharge for those
who experience mild to moderate disability after stroke. Trials and observational studies have
demonstrated that early supported discharge can reduce long-term dependency and admission to
institutional care and clinical trials demonstrated a reduction in length of hospital stay (Fisher et al,
2016; Langhorne et al, 2017). However, more recent evidence has found that the impact of early
supported discharge on length of hospital stay in practice is less than was previously reported in clinical
trials, likely due to the fact that the length of hospital stay for all inpatients with stroke is much shorter
than when many of the trials were conducted (Fisher et al, 2021). It should be noted that evidence
suggests that early supported discharge is only appropriate for a proportion of the stroke population
(those with mild to moderate disability - up to 40% of patients) and is usually offered as a time-limited
intervention (Fisher et al, 2011). [2023]

Consensus-based recommendations state that people with more severe disability following a stroke,
those with rehabilitation needs beyond early supported discharge or those going into residential or
nursing homes need access to community stroke rehabilitation. This should be available following
discharge from hospital, immediately following early supported discharge, or at a later point if needs are
identified within the community (Fisher et al, 2013; NHS England, 2022). People with complex stroke-
related needs are likely to require rehabilitation in hospital and should be transferred into the
community only when they can be supported in their place of residence, including care homes, by a
community stroke rehabilitation service (Fisher et al, 2013; NHS England, 2022). [2023]

The greatest benefits of rehabilitation are associated with co-ordinated, multidisciplinary stroke
specialist community services (Langhorne et al, 2017; Fisher et al, 2020). Stroke specialist care is
defined as that provided by healthcare professionals with the necessary knowledge, skills and
experience in managing stroke, evidenced by a suitable qualification and training. A stroke specialist
team or service is defined as a group of specialists who work together regularly to manage people with
stroke, and who between them have the specific knowledge and skills to assess and manage most
stroke-related problems (Fisher et al, 2013; Fisher et al, 2020; NHS England, 2022). While in some
instances it may be appropriate for stroke and neurological rehabilitation to be delivered by the same
integrated team, the service must be able to deliver all the relevant recommendations made in this
guideline. [2023]
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The importance of in-reach from the community and collaborative working across the stroke care
pathway has also been emphasised. Members of early supported discharge and community stroke
rehabilitation services should be involved in hospital discharge planning and decision making by
attending stroke unit multidisciplinary team meetings (Fisher et al, 2013; Fisher et al, 2020). [2023]

Evidence also supports the need for at least a minimum multidisciplinary core team structure defined by
recommended ratios of WTE staff per 100 patients treated annually. These ratios should be viewed as
the minimum core team requirements and will require local review and modelling to ensure that
services meet patients’ needs and deliver the required intensity of therapy, recognising that appropriate
resources will be required to support people with stroke with more complex disability and needs. To
achieve this, existing services including early supported discharge teams and community stroke
rehabilitation could be brought together into one integrated seamless service e.g. an Integrated
Community Stroke Service (Fisher et al, 2011; Fisher et al, 2020; NHS England, 2022). A regular review
of the number of patients seen and monitoring of the patients’ characteristics and needs should be an
integral process undertaken by community rehabilitation services. [2023]

Stroke services should routinely use standardised measures to monitor the person’s recovery (Fisher et
al, 2011; Fisher et al, 2013). Consensus and observational studies suggest that the carer’s needs should
also be assessed and appropriate training in care provided (Fisher et al, 2013; Fisher et al, 2016; NHS
England, 2022) although a large cluster RCT of a structured training programme for caregivers of
inpatients after stroke showed no benefit of the intervention over usual care (Forster et al, 2013), and
further research is needed in this area. [2023]

2.8 Implications

All of the recommendations about transfers of care require close collaboration between those who
commission/sanction and provide care in hospital and in the community. Service redesign based around
the needs of the person with stroke often requires a willingness to shift resources from one sector to
another if that is where care is more appropriately and effectively provided. Service redesign or extra
resources may be required to ensure equity of access for people living in care homes. [2016]

2.9 Remotely delivered therapy and telerehabilitation

Remotely delivered therapy is rehabilitation delivered using technology, with a remote therapist
personalising a programme or tasks to specifically address identified impairments and goals.
Technological innovations such as telerehabilitation may help address barriers to face-to-face
rehabilitation, such as time and resource limitations, geographical isolation, and compliance with
rehabilitation (Appleby et al, 2019). Remotely delivered therapy is discussed in more detail in Section
4.5 Remotely delivered therapy and telerehabilitation. [2023]

2.10 Measuring rehabilitation outcomes

The measurement of function is central to the rehabilitation process. A review of the literature relating
to assessment and measurement is beyond the scope of this guideline, and the Working Party does not
specify which measures should be used beyond a small number of specific circumstances and examples.
Many valid tools exist and it is important when considering the use of an assessment measure to
understand which domain of the WHO ICF framework the instrument is measuring, and to ensure that
the instrument is appropriate to the intervention in question (Wade, 1992). Clinicians should be trained
in the use of measurement scales to ensure consistent use within the team and to provide an
understanding of their properties and limitations. This section therefore only considers the general
principles of measurement in stroke rehabilitation. [2016]
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2.10 Recommendations

A Assessment measures used in stroke rehabilitation should meet the following criteria as

far as possible:

— they should collect relevant data across the required range (i.e. they are valid and fulfil
a need);

— they should have sufficient sensitivity to detect change within a person and
differences between people;

— their reliability should be known when used by different people on different occasions
and in different settings;

— they should be simple to use under a variety of circumstances;

— they should provide scores that are easily understood. [2016]

B A stroke service should agree on a standard set of assessment measures that should be
collected and recorded routinely. [2016]

C A stroke service should have protocols for determining the routine collection and use of
data that:

— specify the reason for and proposed use of each assessment measure;

— provide individual clinicians with a choice of assessment measures where no measure
is obviously superior;

— review the utility of each assessment measure regularly. [2016]

D A stroke service should have protocols for the use of more complex assessment measures,

describing:

— when itis appropriate or necessary to consider their use;

— which assessment measure(s) should be used;

— what specific training or experience is needed to use the assessment measure(s).
[2016]

2.10 Sources
A-D  Wade, 1992; Wikander et al, 1998; Working Party consensus

2.10 Implications

Services should consider the assessment measures that best serve their patients with stroke. These are
likely to vary according to where they are in their treatment and recovery, but the preference should
always be towards assessment measures that describe activities and participation, as opposed to
impairments (see the WHO ICF framework in Section 1.3 Models underpinning guideline development).
[2016]

2.11 Psychological care — organisation and delivery

Psychological care should be provided by stroke services across acute and community settings. National
audits continue to highlight inadequate service provision, and surveys of the long term needs of people
with stroke echo the need for service improvement. This section covers issues of service organisation
and delivery, with recommendations for the rehabilitation of specific cognitive and mood difficulties
contained in Chapter 4. [2016]

The three main models (collaborative care, matched care and stepped care) are summarised in NICE
Clinical Guideline 91: Depression in adults with a chronic physical health problem (NICE, 2010b).
Stepped care involves starting all people at the lowest level intervention and stepping up to the next
level if they do not adequately respond. Matched (or stratified) care includes an initial triage so that
people start on the most appropriate step, which may be the highest level. Stepped or matched care
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can be part of collaborative care, a model for the management of chronic disease. Collaborative care
has four components: collaborative identification of problems; goal-planning; self-management training
and support to facilitate intervention plans, behaviour change and emotional coping; and active
monitoring and follow-up. [2016]

A key feature of these models is to highlight the complementary roles played by specialists in
neuropsychological provision (clinical neuropsychologist/clinical psychologist and assistants) and by
other members of the stroke team. In these models the latter provide psychological support at the first
and second levels whilst the clinical neuropsychologist/clinical psychologist’s role is principally at level
three/high-intensity provision and in training other service providers. [2016]

One further model of psychological care is comprehensive neuropsychological rehabilitation, based on a
biopsychosocial model of illness. Comprehensive programmes integrate evaluation of cognition,
behaviour and emotional needs to formulate the individual’s difficulties. They assist in developing
alternative or compensatory expectations and behaviours, leading towards independent self-
management (see Section 4.4 Self-rmanagement). They acknowledge that people with stroke may have
limited awareness of impairments or their impact, and that many therapies require motivation for
engagement. [2016]

2.11 Recommendations

A Services for people with stroke should have a comprehensive approach to delivering
psychological care that includes specialist clinical psychology/neuropsychology input
within the multidisciplinary team. [2016]

B Services for people with stroke should offer psychological support to all patients
regardless of whether they exhibit specific mental health or cognitive difficulties, and use
a matched care model to select the level of support appropriate to the person’s needs.

[2016]

C Services for people with stroke should provide training to ensure that clinical staff have an
awareness of psychological problems following stroke and the skills to manage them.
[2016]

D Services for people with stroke should ensure that the psychological screening and

assessment methods used are appropriate for use with people with aphasia and cognitive
impairments. [2016]

E Services for people with stroke should provide screening for mood and cognitive
disturbance within six weeks of stroke (in the acute phase of rehabilitation and at the
transfer of care into post-acute services) and at six and 12 months using validated tools
and observations over time. [2016]

F Services for people with stroke should include specialist clinical
psychology/neuropsychology provision for severe or persistent symptoms of emotional
disturbance, mood or cognition. [2016]

G Services for people with stroke should consider a collaborative care model for the
management of people with moderate to severe neuropsychological problems who have
not responded to high-intensity psychological interventions or pharmacological
treatments. This care model should involve collaboration between the GP, primary and
secondary physical health services and case management, with supervision from a senior
mental health professional and should include long-term follow-up. [2016]

2.11 Sources
A Salazar et al, 2000; Cicerone et al, 2008; NICE, 2016d; Working Party consensus
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B, C Gillham and Clark, 2011; NICE, 2010b; Working Party consensus
D Working Party consensus
NICE, 2016d; Working Party consensus

F, G Working Party consensus

2.11 Evidence to recommendations

Both NICE (2011) and the former NHS Stroke Improvement Programme (Gillham & Clark, 2011) advocate
a stepped-care model based on an initial awareness of need and which places individuals on an
appropriate step, or quickly identifies those who need to be immediately stepped up. Essentially, this is
matched care. No stroke-specific evidence was found for stepped care. The literature from general
mental health includes one systematic review including non-controlled trials (Firth et al, 2015) and one
meta-analysis (van Straten et al, 2015). These focused on stepped care for depression and there were
no trials in anxiety. They conclude that stepped care is as effective as usual care, with some results
favouring stepped care. Both papers noted that the evidence for stepped care was limited and further
research was required comparing stepped care with other models such as matched care and
collaborative care, both in terms of efficacy and cost-effectiveness. Additionally, what is considered to
be stepped care is highly variable, including the quality of services provided and the use of mixed
models of service delivery (Firth et al, 2015; van Straten et al, 2015). A Cochrane review (Archer et al,
2012) of the effectiveness of collaborative care for the treatment of depression and anxiety in mental
health concluded that collaborative care is associated with greater improvement in depression and
anxiety outcomes compared with usual care. [2016]

Most of the evidence for comprehensive and holistic rehabilitation programmes after acquired brain
injury, including stroke, comes from case series or cohort studies. Two RCTs in acquired brain injury
support the integration of cognitive, interpersonal and functional skills (Salazar et al, 2000; Cicerone et
al, 2008). Evidence for long-term improvement is mixed. Methodological concerns were reported in
two reviews of traumatic brain injury (Cicerone et al, 2009; Cattelani et al, 2010) suggesting a need for
more well-designed trials. [2016]

2.11 Implications

Stroke services need to consider how to develop and maintain the knowledge and skills in all clinical
staff to provide appropriate psychological support to people with stroke, and how to provide the high-
intensity support needed by a minority of people with cognitive and mental health issues. Compared to
historical levels of provision, this will require considerable investment which is likely to prove cost-
effective in the longer term. Commissioners/planners of therapy services for people with stroke should
bear in mind that many current arrangements do not include psychological provision, or it may be
separately commissioned often from another provider. For instance the 2016 NICE Quality Standard
QS2 is clear that a clinical psychologist/neuropsychologist with expertise in stroke rehabilitation should
be a core member of the multidisciplinary team. Those responsible for planning and providing stroke
services should also provide for the long-term management of psychological difficulties of delayed onset
(e.g. anxiety, depression). [2016]

2.12 Vocational rehabilitation

Returning to work is an important goal for many people after stroke, and comprehensive stroke services
should include vocational rehabilitation provision to support people with stroke to return to work.
Vocational rehabilitation is summarised as ‘a co-ordinated plan supported by all those working with the
employee to optimise their work capability’ (British Society of Rehabilitation Medicine, 2021). The
organisation and delivery of vocational rehabilitation is discussed in more detail in Section 4.15 Return
to work. [2023]
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2.13 Follow-up review and longer term support

The course of recovery after stroke in any individual may fall outside expected time frames. The
consensus of the Guideline Development Group is that a comprehensive, structured needs
reassessment should be undertaken at 6 months and annually thereafter, depending on the individual’s
needs. This review should consider physical, psychological and social needs (including relationships and
work, where applicable) related to adjusting to life after stroke. Whilst limited, there is evidence to
suggest that for some people improvements in communication, arm function, walking, physical fitness
and ADL can be achieved with interventions more than 6 months after stroke (Palmer & Enderby, 2007;
Duncan et al, 2011; Ferrarello et al, 2011; Lohse et al, 2014; Veerbeek et al, 2014b; Ward et al, 2019).
The provision and timing of appropriate, person-centred follow-up rehabilitation, holistic structured
reviews and long-term support after stroke are discussed in more detail in Sections 5.27 Further
rehabilitation, and 5.28 Social integration and participation. [2023]

2.14 Stroke services for younger adults

Stroke occurs at all ages and about a quarter of people with stroke are aged under 65 years. Some
younger adults feel that general stroke services, of which the majority of users are older adults, do not
meet their needs. For example, younger adults are more likely to have an unusual cause for their
stroke, rehabilitation may require specific attention to work and bringing up children, and social needs
and expectations may be different. Thus, although all stroke services should respond to the particular
needs of each individual regardless of age or other factors, it is appropriate to draw attention to this
group of younger people with stroke. Guideline users should also refer to Section 4.15 Return to work. A
separate guideline covering stroke in children has been produced (Royal College of Paediatrics and Child
Health, 2017). [2023]

2.14 Recommendations

A All stroke care, including (hyper-) acute care for younger adults with stroke, should be
based on an assessment of the person’s individual needs and priorities. [2023]
B Acute stroke services should:

— recognise and manage the particular physical, psychological and social needs of
younger people with stroke (e.g. vocational rehabilitation, childcare);
— liaise with the most appropriate specialist neurorehabilitation service. [2023]

C People who have had a stroke in childhood and require ongoing healthcare into adulthood
should have their care transferred in a planned manner to appropriate adult services.
[2023]

2.14 Sources
A B Guideline Development Group consensus

C Department of Health (UK), 2005; Guideline Development Group consensus

2.14 Implications

These recommendations can most readily be met by a specialist neurological rehabilitation service as
such services generally, though not exclusively, focus on people of working age. Each locality (health
economy) should have a specialist neurological rehabilitation service to comply with the National
Service Framework for Long-term (Neurological) Conditions (Department of Health (UK), 2005). There
also needs to be a close link between neurological and stroke rehabilitation services and a system in
place to ensure that there is a seamless transition for younger people with stroke from paediatric to
adult neurological services. [2016]
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2.15 End-of-life (palliative) care

About one in 20 people with acute stroke will be receiving end-of-life care within 72 hours of onset, and
one in seven people with acute stroke will die in hospital (Intercollegiate Stroke Working Party, 2016),
making stroke one of the most lethal acute conditions in modern medicine. This means that providing
high quality end-of-life care is a core activity for any multidisciplinary stroke team. Predicting the
prognosis after acute stroke can be challenging and may account for the low proportion of people with
stroke identified for end-of-life care in hospital and community settings. Stroke may cause a range of
problems including pain and distress, depression, cognitive problems, confusion and agitation, and
problems with nutrition and hydration. When these issues are appropriately and holistically managed,
distress associated with the end of life for both the person and the family/carers can be alleviated. In
particular, while there is the risk of aspiration and choking, rigid adherence to recommendations
elsewhere in this guideline on access to oral food or fluids could, in palliative care, result in burdensome
restrictions that may exacerbate suffering. The decision-making process to support people to eat and
drink with acknowledged risks should be person-centred and involve the person and their family/carers,
and other members of the multidisciplinary team and include a swallowing assessment and steps to
minimise risk (Royal College of Physicians, 2021; Royal College of Speech and Language Therapists,
2021). The process can be supported by material such as the clinically-assisted nutrition and hydration
guidance from the RCP (London)/BMA (2018) at https://www.bma.org.uk/advice-and-
support/ethics/adults-who-lack-capacity/clinically-assisted-nutrition-and-hydration. [2023]

Advance care planning should take place for those people who may survive the acute stroke with limited
life expectancy, to facilitate the timely involvement of specialist palliative care services. [2023]

2.15 Recommendations

A Services providing acute and long-term care for people with stroke should provide high
quality end-of-life care for those who need it. [2016]

B Staff caring for people dying of stroke should be trained in the principles and practice of
end-of-life care, including the recognition of people who are approaching the end of life.
[2016]

C Decisions to withhold or withdraw life-prolonging treatments after stroke including

artificial nutrition and hydration should, whenever possible, take the person’s prior
expressed wishes and preferences into account and should be taken in the best interests
of that person. When withdrawing artificial nutrition and hydration, a recognised
nutrition and hydration decision-making process should be considered. [2023]

D End-of-life (palliative) care for people with stroke should include an explicit decision not to
have burdensome restrictions that may exacerbate suffering. In particular, following
assessment this may involve a decision, taken together with the person with stroke, their
family/carers, and the multidisciplinary team, to allow oral food or fluids despite risks
including aspiration and choking. [2023]

E People with stroke with limited life expectancy, and their family where appropriate,
should be offered advance care planning, with access to specialist inpatient and
community palliative care services when needed. The multidisciplinary team should
establish whether there is any existing documentation of the patient’s wishes regarding
management of risks associated with continued eating and drinking and whether it
remains relevant, and agree with the patient and/or family/carers an advanced care plan
where appropriate. [2023]

F People dying of stroke should have access to specialist palliative care, including the timely
transfer of care to their home or to a hospice or care home according to the wishes of the
person and their family/carers. This should also include timely communication and
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involvement of the primary care team. [2016]

2.15 Sources
A, B NICE, 2015a; Working Party consensus

C-E Royal College of Physicians, 2021; Royal College of Speech and Language Therapists, 2021;
Guideline Development Group consensus

F Payne et al, 2010; NICE, 2015a; Working Party consensus

2.15 Evidence to recommendations

Much of the research in end-of-life care has come from the field of cancer, and there are few good
quality end-of-life studies in stroke. A Cochrane review by Good et al (2014) reviewed medically assisted
hydration in adults receiving palliative care, and concluded there was no clear evidence of benefit with
assisted hydration as problems from side effects can be as distressing as symptoms associated with
withholding fluids. Gardiner et al (2013) conducted a small qualitative study of focus groups and
interviews with the multidisciplinary team, and concluded that more people with stroke should benefit
from end-of-life care, and collaboration between palliative care and stroke teams at an earlier stage
could improve patient care. [2016]

2.15 Implications

The main implication of these recommendations is that staff in stroke teams will need to increase their
awareness and expertise in end-of-life/palliative care and recognise that this is a core part of the work
of a comprehensive stroke service. This includes high quality liaison with palliative care and primary
care teams. A systematic mortality audit can identify and encourage good practice in this important
area of clinical care. [2016]

2.16 Carers

The term ‘carers’ can refer both to formal, paid carers (people with professional training) and to
informal and unpaid carers such as family and friends who undertake care. This section is relevant to
informal, unpaid carers: their role and involvement with the person with stroke is central from the
outset and is likely to be a constant and continuing relationship with the person, long after other
services have ended. [2016]

In the UK, the 2014 Care Act enshrines the legal duty of a Local Authority to assess any carer who
requests an assessment or who appears to need support. The authority can use the assessment to
identify support needs, and to discuss how these could be met. This might mean providing help or
putting the carer in touch with other organisations, such as local charities. There is no Irish equivalent of
this Act but the Carer's Leave Act 2001 and the provision for a dedicated carer’s allowance support
carers in their role in Ireland. [2016]

2.16 Recommendations

A The views of the person with stroke should be sought, to establish the extent to which
they wish family/carers and others to be involved in the planning and delivery of their
care. [2016]

B If the person with stroke agrees, family/carers should be involved in significant decisions
as an additional source of information about the person both clinically and socially. [2016]

C The primary carer(s) of a person with stroke should be offered an educational programme
which:

— explains the nature, consequences and prognosis of stroke and what to do in the
event of a further stroke or other problems e.g. post-stroke epilepsy;
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— teaches them how to provide care and support;

— gives them opportunities to practise giving care;

— provides advice on secondary prevention, including lifestyle changes. [2016]

D When care is transferred out of hospital to the home or care home setting, the carer of a
person with stroke should be offered:

— an assessment of their own needs, separate to those of the person with stroke;

— the practical or emotional support identified as necessary;

— guidance on how to seek help if problems develop. [2016]

E The primary carer(s) of a person with stroke should be provided with the contact details of
a named healthcare professional (e.g. a stroke co-ordinator or key worker) who can
provide further information and advice. [2016]

F After a person with stroke has returned to the home or care home setting, their carer
should:

— have their need for information and support reassessed whenever there is a
significant change in circumstances (e.g. if the health of the carer or the person with
stroke changes);

— be shown how to seek further help and support. [2016]

2.16 Sources

A B Working Party consensus

C Patel et al, 2004; Legg et al, 2011; Forster et al, 2012

D Obligations under the 2014 Care Act; Working Party consensus
E NICE, 2016d; Working Party consensus

F Obligations under the 2014 Care Act; Working Party consensus

2.16 Evidence to recommendations

Two Cochrane reviews have addressed this issue: Legg et al (2011) and Forster et al (2012). Research
into interventions that prepare carers for the role have focused on three main areas; support and
information, procedural knowledge, and psycho-educational training (Legg et al, 2011). Whilst these
systematic reviews are of high quality and support the provision of information and training for
caregivers, information on implementation is lacking. With regard to long-term follow-up, only one
Dutch trial (Fens et al, 2014) provided 18-month follow-up data but this was non-randomised and thus
subject to bias. An earlier, single-site RCT found that a structured caregiver training programme,
delivered in an inpatient setting by stroke unit staff significantly reduced carer burden, anxiety and
depression (Patel et al, 2004). However a much larger cluster RCT and economic evaluation did not
reproduce these benefits when using a cascade training model i.e. training some staff to train all staff
and then to train carers (Forster et al, 2013). A nested process evaluation indicated that many carers
had not been trained to the necessary competency level (Clarke et al, 2013) and so the efficacy and
generalizability of the cascade model for delivering caregiver training is still unproven, and
recommendations remain largely based on consensus regarding best practice. [2016]

2.17 People with stroke in care homes

One in twelve people with stroke have to move into a care home because of their stroke (Intercollegiate
Stroke Working Party, 2016). Conversely, about a quarter of care home residents have had a stroke,
often in association with other significant co-morbidities. At present people in care homes in both the
UK and Ireland rarely receive any ongoing rehabilitation or equipment provision by statutory stroke
services despite this being their main domicile. Reducing dependency as far as possible and improving
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quality of life for people with stroke whatever their place of residence is an important and
compassionate objective of community provision for people with stroke. [2016]

2.17 Recommendations

A People with stroke living in care homes should be offered assessment and treatment from
community stroke rehabilitation services to identify activities and adaptations that might
improve quality of life. [2016]

B Staff caring for people with stroke in care homes should have training in the physical,
cognitive, communication, psychological and social effects of stroke and the management
of common activity limitations. [2016]

C People with stroke living in care homes with limited life expectancy, and their family
where appropriate, should be offered advance care planning, with access to community
palliative care services when needed. [2016]

2.17 Sources
A Crocker et al, 2013; Working Party consensus

B, C Working Party consensus

2.17 Evidence to recommendations

A Cochrane review (Crocker et al, 2013) examined the evidence for physical rehabilitation for older
people in care homes with a range of co-morbidities that included stroke. The review identified small
reductions in disability that may not be applicable to all residents, without adverse effects, and called
for further trials. In a large cluster RCT of people with stroke living in care homes (1,042 participants in
228 care homes), Sackley et al (2015) found no benefits in disability, mood or quality of life from a 3-
month person-centred goal setting intervention for residents and staff delivered by occupational
therapists and assistants. This may be because the functional limitations in this group of people were so
severe, and a third of all participants died over the course of the trial. On the strength of current
evidence, the best means to reduce dependency and improve quality of life for people with stroke living
in care homes is not known. [2016]

2.17 Implications

The extent of unmet need in people living in care homes is unknown, but resource implications are
likely. The level of need may be considerable and not easily met within existing resources or with
existing interventions. Presently, it will usually be more appropriate for staff from the stroke service to
visit the care home which has implications for travel and use of time. Furthermore in practice it would
be difficult within a single home, both morally and practically, to restrict input to people with stroke
when many other residents may also need and benefit from specialist rehabilitation assessment, advice
and interventions. [2016]

2.18 Service governance and quality improvement

Stroke services should develop a culture of continuous quality improvement, and attention to good
governance is mandatory. The obligation to seek and respond to information regarding service quality,
safety and patient experience is another of the principal implications of the 2013 Francis report into the
failings in hospital care at Mid-Staffordshire NHS Foundation Trust (Francis, 2013). The process of
clinical governance should be embedded within all healthcare organisations, and this section only
considers the stroke-specific aspects. People’s perceptions of the quality of care they receive do not
always match the clinicians’ views of the care that they have delivered and these views need to be
separately audited, in a manner that enables the participation of those with significant disabilities. The
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process of quality improvement includes collecting appropriate data in a timely manner, analysing the
data and acting upon the findings. [2016]

2.18 Recommendations

A Clinicians providing care for people with stroke should participate in national stroke audit
to enable comparison of the clinical and organisational quality of their services, and use
the findings to plan and deliver service improvements. [2016]
B Services for people with stroke should take responsibility for all aspects of service quality
by:
— keeping a quality register of all people admitted to their organisation with a stroke;
— regularly reviewing service provision against the evidence-based standards set out in
relevant national clinical guidelines;
— providing practical support and multidisciplinary leadership to the process of clinical
audit;
— encouraging patients to participate in research whenever possible;
— participating actively in regional and national quality improvement initiatives such as
Clinical Networks. [2016]

C General practitioners should regularly audit the primary and secondary prevention of
stroke within their practice, and maintain a register of people with stroke or TIA. [2016]
D The views of people with stroke and their family/carers should be actively sought when
evaluating service quality and safety, and when planning service developments. [2016]
E People with stroke and their family/carers should be offered any practical support

necessary to enable participation in service user consultations. [2016]

2.18 Sources
A B Obligations under the NHS Standard Contract; Working Party consensus

C-E Working Party consensus

2.18 Implications

Data collection and quality control procedures require specific resources, including staff time and
unfortunately these are often not made available, particularly for continuous audit. It also requires
commitment to the process by the whole multidisciplinary team. Regulators and other organisations
that monitor performance should use data that are collected routinely or through national audit, rather
than demanding data that require additional resources to deliver. [2016]

Some resources need to be allocated to facilitate the involvement of service users who have limitations

with mobility or communication. These recommendations require organisations to be supportive and
listening in their attitude to the opinions of service users. [2016]
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3 Acute care

3.0 Introduction

This chapter covers the acute presentation and treatment of people with stroke and TIA. The
recommendations relate to the diagnosis and management of the underlying condition (at the WHO-ICF
framework level of pathology) over the course of the first few days while clinical stability is being
achieved, complications prevented, and rehabilitation can begin in earnest. A detailed examination of
the evidence for rehabilitation is contained in Chapter 4. [2023]

3.1 Pre-hospital care

Most people with acute stroke (95%) have their first symptoms outside hospital. It is vital that members
of the public and healthcare professionals (e.g. primary care team members, telephone advice line staff,
paramedics, accident and emergency (A&E) personnel) can recognise stroke as early and accurately as
possible to facilitate an appropriate emergency response. Measures taken by clinicians outside hospital
(such as reduced time at the scene) can reduce the overall time to treatment, and thereby improve the
prospects for the patient to respond to time-critical treatments. [2016]

3.1 Recommendations

People seen by ambulance clinicians outside hospital with sudden onset of focal
neurological symptoms should be screened for hypoglycaemia with a capillary blood
glucose, and for stroke or TIA using a validated tool. Those people with persisting
neurological symptoms who screen positive using a validated tool should be transferred to
a hyperacute stroke service as soon as possible. [2016]

B People who are negative when screened with a validated tool but in whom stroke is still
suspected should be treated as if they have stroke until the diagnosis has been excluded
by a specialist stroke clinician. [2016]

C The pre-hospital care of people with suspected stroke should minimise time from call to
arrival at hospital and should include a hospital pre-alert to expedite specialist assessment
and treatment. [2016]

D Patients with suspected stroke whose airway is considered at risk should be managed
appropriately with suction, positioning and airway adjuncts. [2016]

E Patients with residual neurological symptoms or signs should remain nil by mouth until
screened for dysphagia by a specifically trained healthcare professional. [2016]

F Patients with suspected TIA should be given 300 mg of aspirin immediately and assessed

urgently within 24 hours by a specialist physician in a neurovascular clinic or an acute
stroke unit. [2016]

G Patients with suspected stroke or TIA should be monitored for atrial fibrillation and other
arrhythmias. [2016]

3.1 Sources

A Harbison et al, 2003; Working Party consensus

B-E Working Party consensus

F Rothwell, 2007; Lavallee et al, 2007; Giles and Rothwell, 2007; Rothwell et al, 2016
G Working Party consensus
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3.1 Evidence to recommendations

A number of pre-hospital screening tools have been developed that are sensitive in detecting the
majority of people with acute stroke that present with facial weakness, speech disturbance or unilateral
limb weakness. The FAST test is accepted as the screening tool of choice for clinicians and the general
public (Harbison et al, 2003). However, some people with symptoms of stroke will not be identified by
the FAST test (e.g. sudden onset visual disturbance, lateralising cerebellar dysfunction) and thus stroke
may not be suspected. The Working Party considers that community-based clinicians should continue to
treat a person as having a suspected stroke if they are suspicious of the diagnosis despite a negative
FAST test. Further evidence is required before the Working Party could recommend the use of other
screening tools, e.g. forms of the National Institutes of Health Stroke Scale (NIHSS), Recognition of
Stroke in the Emergency Room (ROSIER) that screen for non-FAST symptoms in the pre-hospital phase.
[2016]

Community-based clinicians are likely to assess people whose neurological symptoms have already
resolved before reaching hospital, suggesting a diagnosis of TIA rather than stroke. These people should
be given antiplatelet treatment with aspirin immediately (Rothwell et al, 2016) and referred for urgent
investigation in a specialist neurovascular clinic since the risk of subsequent stroke is substantial in the
first few days. There was insufficient precision in the current evidence for the Working Party to make
recommendations concerning risk stratification by community-based clinicians. When considering the
diagnosis of TIA and making a direct referral, clinicians need to be aware that a person may have
ongoing focal neurological deficits despite a negative FAST test — such people should be managed along
the acute stroke pathway rather than a TIA pathway. [2016]

There is a general paucity of research evidence on the management of the person with suspected stroke
before arrival at the hospital. The majority of recommendations are based on consensus and widely
accepted practice in the pre-hospital management of people with suspected stroke or TIA. Pre-hospital
brain imaging in other healthcare settings may reduce onset-to-treatment time (Ebinger et al, 2014), but
cost-effectiveness and clinical outcomes have not been tested in UK/Ireland settings. [2016]

3.1 Implications

The training of primary care teams, other healthcare personnel and the general public in the recognition
of the signs of possible stroke using the FAST involves an ongoing public health commitment requiring
multiple approaches (Section 2.1 Public awareness of stroke). Patients in groups at high risk of stroke
(e.g. older people with diabetes, hypertension or atrial fibrillation) and their family and/or carers should
have training in the FAST test as part of their disease education. [2016]

3.2 Management of TIA and minor stroke — assessment and
diagnosis

Any person with a fully resolved acute onset neurological syndrome that might be due to
cerebrovascular disease needs urgent specialist assessment to establish the diagnosis and to determine
whether the cause is vascular, given that about half have an alternative diagnosis. [2023]

3.2 Recommendations

Patients with acute focal neurological symptoms that resolve completely within 24 hours
of onset (i.e. suspected TIA) should be given aspirin 300 mg immediately unless
contraindicated and assessed urgently within 24 hours by a stroke specialist clinician in a
neurovascular clinic or an acute stroke unit. [2023]

B Healthcare professionals should not use assessment tools such as the ABCD2 score to
stratify risk of TIA, inform urgency of referral or subsequent treatment options. [2023]
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C Patients with suspected TIA that occurred more than a week previously should be
assessed by a stroke specialist clinician as soon as possible within 7 days. [2016]

D Patients with suspected TIA and their family/carers should receive information about the
recognition of stroke symptoms and the action to be taken if they occur. [2016]

E Patients with suspected TIA should be assessed by a stroke specialist clinician before a

decision on brain imaging is made, except when haemorrhage requires exclusion in
patients taking an anticoagulant or with a bleeding disorder when unenhanced CT should
be performed urgently. [2023]

F For patients with suspected TIA, MRI should be the principal brain imaging modality for
detecting the presence and/or distribution of brain ischaemia. [2023]

G For patients with suspected TIA in whom brain imaging cannot be undertaken within 7
days of symptoms, MRI (using a blood-sensitive sequence, e.g. SWI or T2*-weighted
imaging) should be the preferred means of excluding haemorrhage. [2023]

3.2 Sources

A Lavallee et al, 2007; Rothwell et al, 2016; Guideline Development Group consensus
Amarenco et al, 2012; lldstad et al, 2021
Giles and Rothwell, 2007
Working Party consensus

E-G Wardlaw et al, 2014; NICE, 2022e

3.2 Evidence to recommendations

A systematic review of observational studies of the risk of stroke within 7 days of confirmed TIA (Giles &
Rothwell, 2007) showed a risk of stroke at 2 days of between 2.0 and 4.1%, and at 7 days of between 3.9
and 6.5%. The risk of completed stroke was much lower in studies of emergency treatment in specialist
stroke services compared to non-urgent settings (0.9% v. 11.0%). Patients with suspected TIA should
therefore have a full diagnostic assessment urgently without further risk stratification (Lavallee et al,
2007; Wardlaw et al, 2014). Risk predictive clinical tools such as ABCD2, ABCD2-1 and ABCD3-I scores did
not discriminate sufficiently between low- and high-risk patients in both the short-term and long-term
follow-up (lldstad et al, 2021) either for determining the urgency of assessment or subsequent
treatment options (Amarenco et al, 2012) and their use is no longer recommended. Secondary
prevention measures which can reduce the risk of recurrence should be promptly initiated (Rothwell,
2007). Additional risk may be conferred by the presence of atrial fibrillation or anticoagulant therapy, or
with recurrent attacks, while patients presenting with symptoms more than a week ago can be
considered at lower risk. [2023]

There is little evidence to guide the use of brain imaging in suspected TIA. The consensus of the
Guideline Development Group is that imaging all people referred to a neurovascular clinic is not always
appropriate or cost-effective given the high rate of stroke mimics in most clinics. Patients with
suspected TIA should normally be assessed by a specialist clinician before a decision on brain imaging is
made, and imaging should be used in those patients where the results are likely to influence
management such as reducing diagnostic uncertainty, confirming the territory of ischaemia prior to
making a decision about carotid artery surgery and prior to commencing dual antiplatelet therapy.
When the exclusion of haemorrhage is the objective of imaging, early unenhanced computed
tomography (CT) remains the most sensitive investigation (Wardlaw et al, 2014). The greater
sensitivity of magnetic resonance imaging (MRI) to detect ischaemic lesions using diffusion-weighted
imaging (DWI) makes it the modality of choice if positive confirmation of the presence or location of a
lesion is the objective (Whiteley et al, 2022), but the significant false-negative rate with DWI precludes
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its use as a diagnostic tool in isolation from clinical assessment, particularly in unselected patients
(Wardlaw et al, 2014). [2023]

3.2 Implications

Additional training of healthcare professionals and other primary care staff may be required so that they
are able to appreciate the immediate risk in people presenting with a suspected TIA or minor stroke,
advise immediate aspirin use where appropriate and expedite the process of referral for diagnostic
assessment. Referrers and neurovascular clinics should discontinue the practice of triaging patients
with suspected TIA according to risk stratification tools, and ensure that all patients with suspected TIA
are assessed and diagnosed urgently 7 days a week. [2023]

3.3 Management of TIA and minor stroke — treatment and vascular

prevention
Patients who have short-lived symptoms due to cerebrovascular disease remain at high risk of further

vascular events, and this risk is highest in the first few days. Consequently, their management is urgent.
This section covers medical and surgical management following confirmation of the diagnosis. [2023]

3.3 Recommendations

Patients with minor ischaemic stroke or TIA should receive treatment for secondary

prevention as soon as the diagnosis is confirmed, including:

— support to modify lifestyle factors (smoking, alcohol consumption, diet, exercise);

— antiplatelet or anticoagulant therapy;

— high intensity statin therapy;

— blood pressure-lowering therapy with a thiazide-like diuretic, long-acting calcium
channel blocker or angiotensin-converting enzyme inhibitor. [2023]

B Patients with TIA or minor ischaemic stroke should be given antiplatelet therapy provided
there is neither a contraindication nor a high risk of bleeding. The following regimens
should be considered as soon as possible:

— For patients within 24 hours of onset of TIA or minor ischaemic stroke and with a low
risk of bleeding, the following dual antiplatelet therapy should be given:

Clopidogrel (initial dose 300 mg followed by 75 mg per day) plus aspirin (initial dose
300 mg followed by 75 mg per day for 21 days) followed by monotherapy with
clopidogrel 75 mg once daily

OR

Ticagrelor (initial dose 180 mg followed by 90 mg twice daily) plus aspirin (300 mg
followed by 75 mg daily for 30 days) followed by antiplatelet monotherapy with
ticagrelor 90 mg twice daily or clopidogrel 75 mg once daily at the discretion of the
prescriber;

— For patients with TIA or minor ischaemic stroke who are not appropriate for dual
antiplatelet therapy, clopidogrel 300 mg loading dose followed by 75 mg daily should
be given;

— A proton pump inhibitor should be considered for concurrent use with dual
antiplatelet therapy to reduce the risk of gastrointestinal haemorrhage;

— For patients with recurrent TIA or stroke whilst taking clopidogrel, consideration
should be given to clopidogrel resistance. [2023].

C Patients with TIA or ischaemic stroke should receive high-intensity statin therapy (e.g.
atorvastatin 20-80 mg daily) started immediately. [2023]
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Patients with non-disabling ischaemic stroke or TIA in atrial fibrillation should be
anticoagulated, as soon as intracranial bleeding has been excluded, with an anticoagulant
that has rapid onset, provided there are no other contraindications. [2016]

Patients with ischaemic stroke or TIA who after specialist assessment are considered

candidates for carotid intervention should have carotid imaging performed within 24

hours of assessment. This includes carotid duplex ultrasound or either CT angiography or

MR angiography. [2023]

The degree of carotid artery stenosis should be reported using the North American

Symptomatic Carotid Endarterectomy Trial (NASCET) method. [2016]

Patients with TIA or acute non-disabling ischaemic stroke with stable neurological

symptoms who have symptomatic severe carotid stenosis of 50-99% (NASCET method)

should:

— be assessed and referred for carotid endarterectomy to be performed as soon as
possible within 7 days of the onset of symptoms in a vascular surgical centre routinely
participating in national audit;

— receive optimal medical treatment: control of blood pressure, antiplatelet treatment,
cholesterol reduction through diet and medication, and lifestyle advice including
smoking cessation. [2016]

Patients with TIA or acute non-disabling ischaemic stroke who have mild or moderate

carotid stenosis of less than 50% (NASCET method) should:

— not undergo carotid intervention;

— receive optimal medical treatment: control of blood pressure, antiplatelet treatment,
cholesterol reduction through diet and medication, and lifestyle advice including
smoking cessation. [2016]

Patients with recurrent attacks of transient focal neurological symptoms despite optimal

medical treatment, in whom an embolic source has been excluded, should be reassessed

for an alternative neurological diagnosis. [2016]

Patients who meet the criteria for carotid intervention but who are unsuitable for open

surgery (e.g. inaccessible carotid bifurcation, re-stenosis following endarterectomy,

radiotherapy-associated carotid stenosis) should be considered for carotid angioplasty and

stenting. [2016]

Patients who have undergone carotid revascularisation should be reviewed post-

operatively by a stroke clinician to optimise medical aspects of vascular secondary

prevention. [2016]

Sources

PROGRESS Collaborative Group, 2001; Rothwell et al, 2007; NICE, 200b, 2022¢, 20233;
Follows from the evidence concerning antiplatelet treatment and lipid modification
(Section 5.5 Lipid modification, Section 5.6 Antiplatelet treatment)

Wang et al, 2013, 2021c; Johnston et al, 2018, 2020
Rothwell et al, 2007; NICE, 2010b, 2022e, 2023a

Working party consensus

Guideline Development Group consensus

Working Party consensus

Barnett et al, 1998; Rothwell et al, 2003b; NICE, 2022d, 2023a; Working Party consensus

Working Party consensus
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J Economopoulos et al, 2011; International Carotid Stenting Study investigators, 2010;
Bonati et al, 2012

K Working Party consensus

3.3 Evidence to recommendations

Ischaemic stroke and TIA are similar manifestations of vascular disease and their treatment for the
prevention of recurrent vascular events reflects this. Long-term risk factor management is reviewed in
Chapter 5 on secondary prevention. In the acute setting, there is no evidence to support the use of
anticoagulation for recurrent TIA for those in sinus rhythm. There are also no studies specifically
addressing the clinical benefit of early anticoagulation for patients with cardioembolic TIA, but the
consensus of the Working Party is that the balance of risk and benefit from the early secondary
prevention of cardioembolism with a rapidly-acting anticoagulant is favourable in the majority of
patients. [2016]

Recent evidence supports the early use of dual antiplatelet therapy in patients with TIA or minor
ischaemic stroke. The CHANCE trial (Wang et al, 2013) showed in a Chinese population of patients with
TIA or minor ischaemic stroke (NIHSS 0-3) that dual antiplatelet therapy started within 24 hours of onset
for 21 days resulted in a significant reduction in ischaemic stroke from 11.7% (aspirin group) to 8.2 %
(aspirin-clopidogrel group) with no significant difference in haemorrhagic stroke. A 300 mg loading dose
of clopidogrel was used in this trial. The POINT trial (Johnston et al, 2018) showed in patients with TIA
or minor ischaemic stroke (NIHSS 0-3) that dual antiplatelet therapy started within 12 hours of onset
and continued for 90 days resulted in a significant reduction of ischaemic stroke from 6.5% (aspirin
group) to 5.0% (aspirin-clopidogrel group). The trial was stopped early because of effectiveness and a
significant increase in major haemorrhage in the dual antiplatelet group with an absolute risk increase of
0.5%. A 600 mg loading dose of clopidogrel was used in this trial. Pooled analysis of these trials
demonstrated the benefit of dual antiplatelet therapy up to at least 21 days. The THALES trial (Johnston
et al, 2020), showed in patients with a high-risk TIA or minor ischaemic stroke (NIHSS 0-5) that dual
antiplatelet therapy with aspirin and ticagrelor started within 24 hours of onset resulted in a significant
reduction in composite outcome of stroke or death from 6.6% (aspirin group) to 5.5% (aspirin-ticagrelor
group) within 30 days. A 180 mg loading dose of ticagrelor was used. Severe bleeding was more
frequent with ticagrelor with an absolute risk increase of 0.4%. In these three trials, high risk TIA was
defined using an ABCD2 score of 4 or 6, despite evidence that the score performs poorly in successfully
identifying TIAs previously identified as low risk which should be considered high risk (Amarenco et al,
2012). In these trials of TIA and minor stroke, patients underwent either CT or MRI to exclude the
presence of cerebral haemorrhage or alternative explanations for their symptoms. [2023]

A substantial proportion of patients with TIA and stroke in some populations may be resistant to
clopidogrel (Pan et al, 2017). Clopidogrel resistance and non-responsiveness is linked to a genetic
polymorphism in the cytochrome CYP2C19 loss-of-function allele. Ticagrelor is not affected. Ina
selected Chinese population with a genetic polymorphism in the CYP2C19 loss-of-function allele, the
CHANCE 2 trial (Wang et al, 2021c) showed that the risk of ischaemic stroke was significantly reduced
from 7.6% in patients treated with clopidogrel (90 days) plus aspirin (21 days) to 6.0% in those
randomised to ticagrelor (90 days) plus aspirin (21 days). These results are promising but not yet
generalisable owing to the selected nature of the population. [2023]

Carotid imaging is essential for any patient, presenting with symptoms suggesting anterior circulation
cerebral ischaemia, who might be suitable for intervention for carotid stenosis. There are two methods
for reporting the degree of carotid stenosis that give differing results, derived from the North American
Symptomatic Carotid Endarterectomy Trial (NASCET) and the European Carotid Surgery Trial (ECST).
Both are valid but the Working Party considers that the NASCET method is preferred (Rothwell et al,
2003b). After carotid territory TIA or non-disabling stroke, the Working Party consensus was that
carotid intervention should be performed as soon as possible. [2016]
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A Cochrane review of carotid stenting for symptomatic carotid stenosis identified a higher risk of both

short- and long-term stroke complications, especially in patients 70 years and older, but a lower risk of
peri-procedural myocardial infarction and cranial nerve injury (Bonati et al, 2012). This section should

be read in conjunction with Section 5.3 Carotid artery stenosis. [2016]

33 Implications

Local health economies and networks should establish clinical pathways designed to expedite referral of
appropriate patients to vascular surgical centres, especially where reconfiguration has resulted in
vascular services being at another site. [2016]

A protocol should be in place for the use of parenteral or direct oral anticoagulants (DOACs) in the
setting of a neurovascular clinic, with a process to supervise the transition from acute to long-term
anticoagulation. [2016]

3.4 Diagnosis and treatment of acute stroke — imaging

Stroke is a medical emergency and if outcomes are to be optimised there should be no time delays in
diagnosis and treatment. Any person with the acute onset of a focal neurological syndrome with
persisting symptoms and signs (i.e. suspected stroke) needs urgent diagnostic assessment to
differentiate between acute stroke and other causes needing their own specific treatments. To
maximise the potential benefit from revascularisation treatments and the acute management of
intracerebral haemorrhage, a corresponding increase in the availability of advanced imaging techniques
is required, and all hyperacute stroke services should have timely access to brain imaging including CT or
MR angiography and perfusion (See Section 2.3 Transfer to acute stroke services). [2023]

Underlying causes of stroke such as heart disease, diabetes and hypertension need diagnosis and
management in their own right, but these are outside the scope of this guideline. [2016]

3.4 Recommendations

Patients with suspected acute stroke should be admitted directly to a hyperacute stroke
service and be assessed for emergency stroke treatments by a specialist clinician without
delay. [2016]

B Patients with suspected acute stroke should receive brain imaging as soon as possible (at
most within 1 hour of arrival at hospital). [2023]

C Interpretation of acute stroke imaging for decisions regarding reperfusion treatment
should only be made by healthcare professionals who have received appropriate training.
[2023]

D Patients with ischaemic stroke who are potentially eligible for mechanical thrombectomy

should have a CT angiogram from aortic arch to skull vertex immediately. This should not
delay the administration of intravenous thrombolysis. [2023]

E Patients with stroke with a delayed presentation for whom reperfusion is potentially
indicated should have CT or MR perfusion as soon as possible (at most within 1 hour of
arrival at hospital). An alternative for patients who wake up with stroke is MRI measuring
DWI-FLAIR mismatch. [2023]

F MRI brain with stroke-specific sequences (DWI with SWI or T2*-weighted imaging) should
be considered in patients with suspected acute stroke when there is diagnostic
uncertainty. [2023]
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34 Sources

A B Follows from the evidence for emergency stroke treatments in Section 3.5 Management
of ischaemic stroke, 3.6 Management of intracerebral haemorrhage

C Spokoyny et al, 2014; Guideline Development Group consensus

D, E Follows from the evidence for emergency stroke treatments in Section 3.5 Management
of ischaemic stroke

F Wardlaw et al, 2014

34 Evidence to recommendations

The evidence supporting stroke unit care from the Stroke Unit Trialists in the 1990s has been updated in
a 2013 Cochrane review, which found that patients with stroke who receive organised inpatient care in
a stroke unit are more likely to be alive, independent, and living at home one year after a stroke (Stroke
Unit Trialists' Collaboration, 2013). [2016]

Imaging patients with suspected stroke immediately is cost-effective compared to other approaches
because it enables emergency treatments directed at the pathology of stroke (Wardlaw et al, 2004),
although MRI with DWI may be required when diagnostic uncertainty persists (Wardlaw et al, 2014).
Interpretation of acute stroke imaging by trained non-radiologists is safe and effective (Spokoyny et al,
2014). Multi-modal imaging is becoming more widely available and quicker to undertake and interpret.
It is recommended that if multi-modal imaging is required, all relevant imaging should be performed in
the same session to avoid delays in decision making for acute treatments (National Optimal Stroke
Imaging Pathway [NOSIP], NHS England, 2021). The recommendations regarding reperfusion treatments
contained in Section 3.5 Management of ischaemic stroke require CT angiography (with or without CT
perfusion) to be performed immediately in potentially eligible patients, but image processing and
interpretation should not delay intravenous thrombolysis if this is indicated. [2023]

3.4 Implications

These recommendations align with the recommendations in Chapter 2 concerning the organisation of
acute stroke care and Sections 3.5 Management of ischaemic stroke and 3.6 Management of
intracerebral haemorrhage regarding the management of acute stroke. Hyperacute stroke services will
need to review their provision of specialist assessment and imaging policies for people with suspected
acute stroke, which in many centres will involve a step-change in provision. [2023]

3.5 Management of ischaemic stroke

Thrombolysis with alteplase is now administered to between 10 and 11% of patients with acute stroke
in the UK and Ireland (Scottish Stroke Care Audit, 2022; Sentinel Stroke National Audit Programme,
2022; National Office of Clinical Audit (Ireland), 2023) although higher rates should be readily achievable
(Allen et al, 2022). Treatment with thrombolysis should only be given in units where staff are trained
and experienced in the provision of stroke thrombolysis, and have a thorough knowledge of the
contraindications to treatment and the management of complications such as neurological
deterioration. [2023]

Reperfusion treatment for people with acute ischaemic stroke has evolved significantly since the 2016
edition and new guidance is provided in this section, including updates to the management of
thrombolysis and thrombectomy. [2023]

3.5 Recommendations

A Patients with acute ischaemic stroke, regardless of age or stroke severity, in whom
treatment can be started within 4.5 hours of known onset, should be considered for
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thrombolysis with alteplase or tenecteplase. [2023]
B Patients with acute ischaemic stroke, regardless of age or stroke severity, who were last known
to be well more than 4.5 hours earlier, should be considered for thrombolysis with alteplase if:

— treatment can be started between 4.5 and 9 hours of known onset, or within 9 hours of the
midpoint of sleep when they have woken with symptoms

AND

— they have evidence from CT/MR perfusion (core-perfusion mismatch) or MRI (DWI-FLAIR
mismatch) of the potential to salvage brain tissue (see Table 3.5.1 below).

This should be irrespective of whether they have a large artery occlusion and require mechanical
thrombectomy.

Table 3.5.1 Eligibility criteria for extending thrombolysis to 4.5-9 hours and wake-up stroke

Time window Imaging Imaging criteria
Wake-up >4.5 hours from last seen well, no MRI DWI-FLAIR DWI lesion and no FLAIR lesion
stroke upper limit mismatch
Wake-up >4.5 hours from last seen well, and | CT or MRI core- | Suggested: mismatch ratio greater
stroke or within 9 hours of the midpoint of perfusion than 1.2, a mismatch volume
unknown onset | sleep. The midpoint of sleep is the mismatch greater than 10 mL, and an
time time halfway between going to bed ischaemic core volume <70 mL

and waking up

Known onset 4.5-9 hours CT or MRI core- Suggested: mismatch ratio greater
time perfusion than 1.2, a mismatch volume
mismatch greater than 10 mL, and an

ischaemic core volume <70 mL

[2023]

C Patients with acute ischaemic stroke otherwise eligible for treatment with thrombolysis
should have their blood pressure reduced to below 185/110 mmHg before treatment.
[2016]

D Thrombolysis should only be administered within a well-organised stroke service with:

— processes throughout the emergency pathway to minimise delays to treatment to
ensure that thrombolysis is administered as soon as possible after stroke onset;

— staff trained in the delivery of thrombolysis and monitoring for post-thrombolysis
complications;

— nurse staffing levels equivalent to those required in level 1 or level 2 nursing care with
training in acute stroke and thrombolysis;

— timely access to appropriate imaging and trained staff;

— protocols in place for the management of post-thrombolysis complications. [2016]

E Emergency medical staff, if appropriately trained and supported, should only administer
thrombolysis for the treatment of acute ischaemic stroke provided that patients can be
subsequently managed within a hyperacute stroke service with appropriate
neuroradiological and stroke specialist support. [2016]

F Patients with acute ischaemic stroke eligible for mechanical thrombectomy should receive
prior intravenous thrombolysis (unless contraindicated) irrespective of whether they have
presented to an acute stroke centre or a thrombectomy centre. Every effort should be
made to minimise process times throughout the treatment pathway and thrombolysis
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should not delay urgent transfer to a thrombectomy centre. [2023]

G Patients with acute anterior circulation ischaemic stroke, who were previously
independent (MRS 0-2), should be considered for combination intravenous thrombolysis
and intra-arterial clot extraction (using a stent retriever and/or aspiration techniques) if
they have a proximal intracranial large artery occlusion causing a disabling neurological
deficit (NIHSS score of 6 or more) and the procedure can begin within 6 hours of known
onset. [2023]

H Patients with acute anterior circulation ischaemic stroke and a contraindication to
intravenous thrombolysis but not to thrombectomy, who were previously independent
(mRS 0-2), should be considered for intra-arterial clot extraction (using a stent retriever
and/or aspiration techniques) if they have a proximal intracranial large artery occlusion
causing a disabling neurological deficit (NIHSS score of 6 or more) and the procedure can
begin within 6 hours of known onset. [2023]

I Patients with acute anterior circulation ischaemic stroke and a proximal intracranial large
artery occlusion (ICA and/or M1) causing a disabling neurological deficit (NIHSS score of 6
or more) of onset between 6 and 24 hours ago, including wake-up stroke, and with no
previous disability (mRS 0 or 1) should be considered for intra-arterial clot extraction
(using a stent retriever and/or aspiration techniques, combined with thrombolysis if
eligible) providing the following imaging criteria are met:

— between 6 and 12 hours: an ASPECTS score of 3 or more, irrespective of the
core infarct size;

— between 12 and 24 hours: an ASPECTS score of 3 or more and CT or MRI perfusion
mismatch of greater than 15 mL, irrespective of the core infarct size. [2023]

J Clinicians interpreting brain imaging for eligibility for mechanical thrombectomy should
have the appropriate knowledge and skills and should consider all the available
information (e.g. plain and angiographic images, colour maps, Al-derived figures for
core/penumbra and mismatch overlays). [2023]

K Patients with acute ischaemic stroke in the posterior circulation within 12 hours of onset
should be considered for mechanical thrombectomy (combined with thrombolysis if
eligible) if they have a confirmed intracranial vertebral or basilar artery occlusion and their
NIHSS score is 10 or more, combined with a favourable PC-ASPECTS score and Pons-
Midbrain Index. Caution should be exercised when considering mechanical thrombectomy
for patients presenting between 12 and 24 hours of onset and/or over the age of 80 owing
to the paucity of data in these groups. [2023]

L The selection of anaesthetic technique for thrombectomy should be guided by local
protocols for general anaesthesia, local anaesthesia and conscious sedation which include
choice of anaesthetic agents, timeliness of induction, blood pressure parameters and
postoperative care. Selection of anaesthesia should be based on an individualised
assessment of patient risk factors, technical requirements of the procedure and other
clinical characteristics such as conscious level and degree of agitation. General
anaesthesia should be considered in the following circumstances:

— patients with agitation or a reduced level of consciousness, or those judged to be at
high risk of requiring conversion to general anaesthesia;
— patients with airway compromise or who are already intubated, or at risk of aspiration
due to nausea or vomiting;
— patients in whom, due to technical or anatomical factors, thrombectomy is anticipated
to be more complicated. [2023]
M Hyperacute stroke services providing endovascular therapy should participate in national
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stroke audit to enable comparison of the clinical and organisational quality of their

services with national data, and use the findings to plan and deliver service improvements.

[2016]

N Patients with middle cerebral artery (MCA) infarction who meet the criteria below should
be considered for decompressive hemicraniectomy. Patients should be referred to
neurosurgery within 24 hours of stroke onset and treated within 48 hours of stroke onset:
— pre-stroke mRS score of 0 or 1;

— clinical deficits indicating infarction in the territory of the MCA;

— NIHSS score of more than 15;

— adecrease in the level of consciousness to a score of 1 or more on item 1a of the
NIHSS;

— signs on CT of an infarct of at least 50% of the MCA territory with or without
additional infarction in the territory of the anterior or posterior cerebral artery on the
same side, or infarct volume greater than 145 mL on MRI DWI. [2016]

0] Patients with acute ischaemic stroke treated with thrombolysis should be started on an
antiplatelet agent after 24 hours unless contraindicated, once significant haemorrhage has
been excluded. [2016]

P Patients with disabling acute ischaemic stroke should be given aspirin 300 mg as soon as
possible within 24 hours (unless contraindicated):

— orally if they are not dysphagic;

— rectally or by enteral tube if they are dysphagic.

— Thereafter aspirin 300 mg daily should be continued until 2 weeks after the onset of
stroke at which time long-term antithrombotic treatment should be initiated. Patients
being transferred to care at home before 2 weeks should be started on long-term
treatment earlier. [2016]

Q Patients with acute ischaemic stroke reporting previous dyspepsia with an antiplatelet
agent should be given a proton pump inhibitor in addition to aspirin. [2016]
R Patients with acute ischaemic stroke who are allergic to or intolerant of aspirin should be

given an alternative antiplatelet agent (e.g. clopidogrel). [2016]

3.5 Sources
Wardlaw et al, 2012; Emberson et al, 2014; Menon et al, 2022
Thomalla et al, 2018; Campbell et al, 2019

C,D Wardlaw et al, 2012; Working Party consensus
Working Party consensus

F Yang et al, 2020; LeCouffe et al, 2021; Suzuki et al, 2021; Zi et al, 2021; Fischer et al, 2022;
Mitchell et al, 2022; Turc et al, 2022

G,H Goyal et al, 2016

| Sarraj et al, 2023; Huo et al, 2023

Jovin et al, 20223, b

Liu et al, 2020; Langezaal et al, 2021; Tao et al, 2022; Jovin et al, 2022a
Mortimer et al, 2021; Maurice et al, 2022

—

<™~ =

Obligations under the NHS Standard Contract; Working Party consensus
Cruz-Flores et al, 2012; Juttler et al, 2014

o =z
O

Sandercock et al, 2015; Working Party consensus
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QR NICE, 2010a ; Working Party consensus

3.5 Evidence to recommendations

An updated Cochrane systematic review and an individual patient meta-analysis by the Stroke
Thrombolysis Trialists’ Collaboration guide the use of intravenous thrombolysis without advanced
imaging (International Stroke Trial Collaborative Group, 2012; Wardlaw et al, 2012; Emberson et al,
2014). These analyses emphasise the importance of rapid treatment. Patients who are over 80 years
old with mild or severe stroke and those with early signs of infarction on initial brain imaging all benefit
from treatment. [2023]

The Enhanced Control of Hypertension and Thrombolysis Stroke Study (ENCHANTED) of lower (0.6
mg/kg) versus standard dose alteplase showed a lower risk of intracerebral haemorrhage and early
mortality with the lower dose, without conclusively demonstrating that the doses were of equivalent
efficacy (Anderson et al, 2016). These findings suggest that there may be circumstances in which the
treating physician and/or the patient wish to forgo some of the potential disability benefit from
standard dose alteplase in order to reduce the early risk of intracerebral haemorrhage through the use
of the lower dose. A meta-analysis of risk factors for intracerebral haemorrhage with alteplase
(Whiteley et al, 2012) suggested a greater risk in people with atrial fibrillation, congestive cardiac failure,
renal impairment, prior antiplatelet treatment, leukoaraiosis and visible cerebral infarction on pre-
treatment brain imaging, but the extent to which any of these factors should influence dose selection
for alteplase remains unknown. [2016]

Patients presenting with acute ischaemic stroke whilst taking a direct oral anticoagulant (DOAC) should
be excluded from receiving thrombolysis unless, in the case of dabigatran, the prothrombin time and
activated partial thromboplastin time are both normal. The use of reversal agents (idarucizumab or
andexanet alfa) in order to then administer thrombolysis for an ischaemic stroke that has occurred
during DOAC treatment is not recommended. [2016]

Patients more than 4.5 hours after stroke or with an unknown time of onset, and those with wake-up
stroke, who have radiologically defined ‘penumbra’ benefit from alteplase. Participants in the WAKE-UP
trial (Thomalla et al, 2018) were aged up to 80 years and had woken from sleep or could not report the
time of stroke onset, were at least 4.5 hours from when last seen well, and had evidence of MRI DWI-
FLAIR mismatch. Allocation to 0.9 mg/kg alteplase rather than placebo led to a higher proportion of
patients (53.3% v. 41.8%) with an excellent functional outcome at 90 days. The THAWS trial (Koga et al,
2020) demonstrated no clear benefit from a lower dose of alteplase (0.6mg/kg). [2023]

In an individual participant data meta-analysis of EXTEND (Ma et al, 2019), ECASS-4 (Ringleb et al, 2019)
and a subset of the EPITHET trial (Davis et al, 2008) patients with CT or MR perfusion imaging-defined
penumbra between 4.5 and 9 hours after onset or with wake-up stroke (Campbell et al, 2019) gained
benefit from intravenous alteplase (7% absolute increase in excellent outcome). No patients received
mechanical thrombectomy in these trials. In a prespecified subset who had mismatch defined by a
mismatch ratio greater than 1:2, a mismatch volume greater than 10 mL, and an ischaemic core volume
less than 70 mL (EXTEND criteria), benefit with alteplase was also seen. Participants with and without a
large artery occlusion appeared to benefit similarly. The TWIST trial (Roaldsen et al, 2023) comparing
intravenous thrombolysis with tenecteplase given within 4.5 hours of awakening versus control (no
thrombolysis) in patients with wake-up stroke, did not demonstrate benefit in patients selected with
non-contrast CT imaging alone. [2023]

Tenecteplase is a single bolus thrombolytic agent with higher fibrin specificity and longer half-life than

alteplase. Nine RCTs have compared tenecteplase with alteplase in people with acute ischaemic stroke
(Haley et al, 2010; Parsons et al, 2012; Huang et al, 2015; Logallo et al, 2017; Campbell et al, 2018b;
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Bivard et al, 2022; Kvistad et al, 2022; Menon et al, 2022; Wang et al, 2023). No single trial in
unselected patients has demonstrated that tenecteplase leads to greater recovery than alteplase. A
2019 meta-analysis (Burgos & Saver, 2019) concluded that tenecteplase was non-inferior to alteplase
but this was confounded by the significant contribution of the large NOR-TEST study which used a higher
dose of 0.4 mg/kg and included a substantial proportion of people with stroke mimics (Logallo et al,
2017). A subsequent trial of 0.4 mg/kg tenecteplase in patients with moderate-severe ischaemic stroke
showed this higher dose led to higher rates of intracerebral haemorrhage than alteplase (NOR-TEST 2,
part A; (Kvistad et al, 2022)), and this dose is no longer recommended. Tenecteplase (0.25 mg/kg)
delivered in an MSU setting (TASTE-A; (Bivard et al, 2022)) led to better measures of imaging
reperfusion than alteplase but the study was inadequately powered to test any difference in outcomes.
Two large randomised trials have demonstrated that tenecteplase 0.25 mg/kg is non-inferior to
alteplase for excellent clinical outcome when delivered within 4.5 hours of stroke onset (Menon et al,
2022; Wang et al, 2023). In patients with proven large artery occlusion prior to planned thrombectomy
tenecteplase (0.25 mg/kg) may be superior to alteplase when given within 4.5 hours of onset (Campbell
et al, 2018b). [2023]

Since the 2012 edition of the guideline, five RCTs have been published evaluating the effects of
endovascular treatment in addition to thrombolysis, compared with standard treatment (intravenous
thrombolysis alone administered within 4.5 hours) in ‘early-presenting’ patients (typically within 6
hours) with proven large artery occlusion stroke (Berkhemer et al, 2015; Campbell et al, 2015; Goyal et
al, 2015; Jovin et al, 2015; Saver et al, 2015). In an individual patient meta-analysis of these five trials
involving 1,287 patients (Goyal et al, 2016) endovascular therapy showed significant improvements in
functional outcomes at 90 days. The number needed to treat for one additional patient to have reduced
disability of at least one point on the mRS was 3. The trials were heterogenous in their patient selection
(age, NIHSS score) and only included patients with pre-stroke mRS of 2 or less. There was also variation
in imaging criteria, in particular whether the identification of salvageable brain tissue on neuroimaging
was a trial inclusion criterion (EXTEND-IA, ESCAPE, SWIFT-PRIME, and REVASCAT beyond 4.5 hours) or
not (MR CLEAN). Three trials included some patients for whom intravenous thrombolysis was
contraindicated. The trials varied in onset to endovascular treatment from a maximum of 6 up to 12
hours, and it is pertinent that all the trials with an extended time window required imaging
identification of the potential to salvage brain tissue prior to randomisation (see below). The SWIFT-
PRIME trial had the fastest process times with a median time from hospital arrival to groin puncture of
90 minutes, and the median procedure time in the five trials was just under 60 minutes. An NIHSS score
of 6 or more was an inclusion criterion for several trials with clear positive subgroup effects for NIHSS 6-
19 (ESCAPE) and 6-17 (SWIFT-PRIME). Not all trials reported a positive effect on mortality. The Working
Party concludes that mechanical thrombectomy is an effective acute stroke treatment for selected
patients with proximal large artery occlusions as an adjunct to intravenous thrombolysis, and for those
patients with contraindications to intravenous thrombolysis but not to mechanical thrombectomy (e.g.
recent surgery, anticoagulant use). Centres that provide endovascular treatment should meet the
professional standards set out by the joint societies’ working group (White et al, 2015; NICE, 2016a).
There remain significant challenges to the full implementation of this treatment in the UK and Ireland.
[2023]

Two RCTs have reported on patients with a large ischaemic core who have previously been ineligible for
trials of thrombectomy beyond 6 hours. SELECT2 (N=352; Sarraj et al, 2023) demonstrated that
patients aged 18-85 years with a pre-stroke mRS score of 0 or 1 presenting with a proximal large

artery occlusion (ICA/M1) and an ASPECTS score of 3-5 or an infarct core of >50 mL benefitted from
mechanical thrombectomy up to 24 hours after onset. Thrombectomy resulted in functional
independence (MRS 0-2) in 20.3% of treated patients compared with 7% in the medical arm (NNT=8).
ANGEL-ASPECT (N=456; Huo et al, 2023) also demonstrated significant benefit from mechanical
thrombectomy in patients aged 18-80 years with a pre-stroke mRS score of 0 or 1 and an ICA/M1
occlusion and either ASPECTS 3-5 or an infarct core of 70-100 mL presenting within 24 hours of onset.
Thrombectomy increased the proportion of patients with functional independence (mRS 0-2) to 30%
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compared with 11.6% in the medical arm (NNT=6). In both trials, perfusion imaging (almost all CT
perfusion) was undertaken to confirm a large infarct core volume (median 80 mLs in SELECT2, 62 mLs in
ANGEL-ASPECT) and benefits were observed despite a higher rate of intracranial haemorrhage with
thrombectomy. It is noteworthy in these late-presenting groups that around two thirds of patients were
still ineligible for treatment, and after thrombectomy the median mRS at 90 days was 4 and mortality
ranged from 22-38%. Considering this evidence in conjunction with the results of DEFUSE-3 (Albers et al,
2018), in patients presenting between 12 and 24 hours after onset, there is robust evidence to select
individuals for mechanical thrombectomy based on perfusion imaging (particularly perfusion mismatch
> 15 mL). In patients presenting between 6 and 24 hours after onset with a pre-stroke modified Rankin
score of 2 or more, or who are older than 85 years, there is still insufficient evidence, and the more
selective DAWN/DEFUSE-3 radiological criteria should be considered as the primary means of selection
for these groups. As yet there are no RCT data from patients with anterior circulation stroke presenting
between 12 and24 hours with non-proximal M1/intracranial ICA occlusion. It should also be noted that
the perfusion criteria applied in these trials of late-presenting patients (core defined by rCBF below 30%
and penumbra by Tmax greater than 6 secs) were mostly based on the use of RAPID™ Al decision-support
software from IschemaView (Stanford, USA) and direct extrapolation of these results to other Al systems
should not be assumed as appropriate or equivalent to the referenced trials. [2023]

A recent meta-analysis (Turc et al, 2022b) of six RCTs (Yang et al, 2020; LeCouffe et al, 2021; Suzuki et al,
2021; Zi et al, 2021; Fischer et al, 2022; Mitchell et al, 2022) supports the administration of thrombolysis
within 4.5 hours of onset in eligible patients prior to thrombectomy (bridging thrombolysis) given that
no trial showed superiority and only two of the six trials, both judged at high or moderate risk of bias,
showed non-inferiority for proceeding direct to thrombectomy (Yang et al, 2020; Zi et al, 2021).
Furthermore, the meta-analysis indicated superior reperfusion rates, trends to improved clinical
outcome and no statistical increase in adverse safety outcomes (mortality and symptomatic intracranial
haemorrhage) with bridging thrombolysis. All the randomised trials recruited patients presenting
directly to thrombectomy centres. No randomised trial has yet addressed the question of whether
patients presenting initially to an acute stroke centre should proceed directly to mechanical
thrombectomy without bridging thrombolysis. However, a meta-analysis of observational studies found
better clinical outcomes for the bridging thrombolysis group, although direct mechanical thrombectomy
was deemed safe (Turc et al, 2022b). There is now sufficient evidence to guide the selection of patients
for both thrombolysis and thrombectomy presenting later than 4.5 hours after symptom onset or where
the onset time is not known (Albers et al, 2018; Nogueira et al, 2018; Thomalla et al, 2018; Campbell et
al, 2019; Albers et al, 2021; Jovin et al, 2022b; Tao et al, 2022). [2023]

Two RCTs (BASICS and BEST) were published in 2020 and 2021 addressing whether thrombectomy and
best medical therapy was superior to best medical therapy alone in imaging-confirmed basilar artery
occlusion (BAO)/vertebral artery (VA) occlusion (Liu et al, 2020; Langezaal et al, 2021). Neither trial had
an NIHSS restriction on eligibility or systematic imaging exclusion criteria other than extensive bilateral
brainstem ischaemia. Both trials were neutral on an intention-to-treat analysis for their primary
endpoint of mRS of 0-3 at 90 days. Two further Chinese RCTs of the effectiveness of thrombectomy in
BAO have been published (Jovin et al, 2022a; Tao et al, 2022). The ATTENTION trial randomised 340
patients in a 2:1 ratio to either thrombectomy and best medical therapy or best medical therapy alone,
with additional eligibility criteria of an NIHSS of 10 or more, PC-ASPECTS of 6 or more and in a time
window of up to 12 hours after stroke onset (Tao et al, 2022). Patients over 80 years of age additionally
had to have PC-ASPECTS of 8 or more and a pre-stroke mRS of 0-1. The trial demonstrated superiority of
thrombectomy with an absolute difference in mRS 0-3 of 23.2%. The BAOCHE trial randomised 218
patients aged 80 or younger between 6 and 24 hours after stroke onset in a 1:1 ratio if the NIHSS was 6
or more, PC-ASPECTS 6 or more and the Pons-Midbrain Index was 2 or more (Jovin et al, 2022a). It
enrolled 82 patients (38%) in the 12-24 hour window and also showed superiority for thrombectomy
with an absolute difference in mRS 0-3 of 22.1%. All three Chinese trials had much lower intravenous
thrombolysis rates than was seen in BASICS. Despite the results from 4 RCTs, there are very limited data
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for patients over the age of 80 years, those with a baseline NIHSS of 6-9 and those presenting beyond 12
hours. [2023]

A systematic review and meta-analysis of five small trials randomising 498 patients either to general
anaesthesia or heavy conscious sedation concluded that general anaesthesia resulted in superior
functional independent outcomes, with only one of the five small RCTs showing statistical superiority for
general anaesthesia over conscious sedation (Bai et al, 2021). A subsequent meta-analysis including
non-randomised data from eight studies including 7,797 patients demonstrated that local anaesthesia
without sedation was not significantly superior to either conscious sedation or general anaesthesia in
improving outcomes (Butt et al, 2021). A subsequent larger multi-centre trial (GASS; Maurice et al,
2022) which included standardised approaches to blood pressure management did not demonstrate
differences in functional outcome with anaesthetic method, despite a higher recanalisation rate with
general anaesthesia. These data contrast with larger volume real-world registries or individual patient
data level RCT post-hoc analyses, which tend to favour non-general anaesthesia over general
anaesthesia in terms of functional outcomes (Campbell et al, 2018a; Powers et al, 2019). There is a
paucity of randomised evidence comparing general anaesthesia with local anaesthesia or minimal
conscious sedation approaches, but trials are ongoing. [2023]

The DESTINY Il trial of decompressive hemicraniectomy for older patients with severe space-occupying
MCA territory infarction has shown a substantial survival benefit for patients over the age of 60 years
(Juttler et al, 2014) akin to that seen in young patients (Cruz-Flores et al, 2012). Decisions to undertake
major life-saving surgery need to be carefully considered on an individual basis, but patients should not
be excluded from treatment by age alone. [2016]

3.5 Implications

These recommendations underpin the earlier recommendations concerning the organisation of acute
stroke care (Section 2.2 Definitions of specialist stroke services, Section 2.3 Transfer to acute stroke
services, Section 2.4 Organisation of inpatient services), with significant implications for the organisation
of acute stroke services and referrals to tertiary neurosurgical and interventional neuroradiology
services. Provision of hyperacute stroke care should be organised to minimise time to treatment for the
maximum number of people with stroke, and in some areas this will require reconfiguration of
hyperacute stroke services with some hospitals stopping providing acute stroke services altogether.
[2023]

A global shortage of tenecteplase will limit the initial extent to which Recommendation 3.5A can be
implemented, at least until the end of 2024. Individual nations and clinicians will need to consider these
supply implications when planning a managed transition from alteplase to tenecteplase — for example,
in England, the NHS expects a planned transition (licence permitting) from April 2025. [2023]

3.6 Management of intracerebral haemorrhage

About 11% of all patients presenting to hospital in the UK and Ireland with acute stroke have
intracerebral haemorrhage (ICH) as the cause (Kelly et al, 2012; Intercollegiate Stroke Working Party,
2016). Patients with ICH can deteriorate quickly and should be admitted directly to a hyperacute stroke
unit for urgent specialist assessment and monitoring. [2023]

3.6 Recommendations

A Patients with intracerebral haemorrhage in association with vitamin K antagonist
treatment should have the anticoagulant urgently reversed with a combination of
prothrombin complex concentrate and intravenous vitamin K. [2016]

B Patients with intracerebral haemorrhage in association with direct oral anticoagulant
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(DOAC) treatment should have the anticoagulant urgently reversed. For patients taking
dabigatran, idarucizumab should be used. If idarucizumab is unavailable, 4-factor
prothrombin complex concentrate may be considered. For those taking factor Xa
inhibitors, 4-factor prothrombin complex concentrate should be considered and
andexanet alfa may be considered in the context of a randomised controlled trial. [2023]
Patients with acute spontaneous intracerebral haemorrhage with a systolic BP of 150-220
mmHg should be considered for urgent treatment within 6 hours of symptom onset using
a locally agreed protocol for BP lowering, aiming to achieve a systolic BP between 130-139
mmHg within one hour and sustained for at least 7 days, unless:
— the Glasgow Coma Scale score is 5 or less;
— the haematoma is very large and death is expected;
— amacrovascular or structural cause for the haematoma is identified;
— immediate surgery to evacuate the haematoma is planned, in which case BP should be
managed according to a locally agreed protocol. [2023]
Patients with intracerebral haemorrhage should be admitted directly to a hyperacute
stroke unit for monitoring of conscious level and referred immediately for repeat brain
imaging if deterioration occurs. [2023]
Patients with intracranial haemorrhage who develop hydrocephalus should be considered
for surgical intervention such as insertion of an external ventricular drain. [2016]
Patients with intracerebral haemorrhage in whom the haemorrhage location or other
imaging features suggest cerebral venous thrombosis should be investigated urgently with
a CT or MR venogram. [2023]
The DIAGRAM score (or its components: age; intracerebral haemorrhage location; CTA
result where available; and the presence of white matter low attenuation [leukoaraiosis]
on the admission non-contrast CT) should be considered to determine the likelihood of an
underlying macrovascular cause and the potential benefit of intra-arterial cerebral
angiography. [2023]
Early non-invasive cerebral angiography (CTA/MRA within 48 hours of onset) should be
considered for all patients with acute spontaneous intracerebral haemorrhage aged 18-70
years who were independent, without a history of cancer, and not taking an
anticoagulant, except if they are aged more than 45 years with hypertension and the
haemorrhage is in the basal ganglia, thalamus, or posterior fossa. If this early CTA/MRA is
normal or inconclusive, MRI/MRA with susceptibility-weighted imaging (SWI) should be
considered at 3 months. Early CTA/MRA and MRI/MRA at 3 months may also be
considered in patients not meeting these criteria where the probability of a macrovascular
cause is felt to justify further investigation. [2023]

Sources
Working Party consensus
Pollack et al, 2017

Anderson et al, 2013; Qureshi et al, 2016; NICE, 2022¢; Guideline Development Group
consensus

Guideline Development Group consensus
Working Party consensus

van Asch et al, 2015

van Asch et al, 2015; Hilkens et al, 2018

Guideline Development Group consensus

2023 Edition, 04 April 2023 50



NATIONAL CLINICAL
GUIDELINE FOR STROKE
for the United Kingdom and Ireland

3.6 Evidence to recommendations

The effect of reducing blood pressure in the first few hours after the onset of ICH has been tested in two
international RCTs. In INTERACT-2, the rapid lowering of systolic blood pressure (SBP) to a target below
140 mmHg within 1 hour in 2839 patients presenting within 6 hours of onset with mainly small, deep
(thalamic or basal ganglia) ICH did not reduce haematoma expansion or improve the primary outcome
of death or major disability (mRS 3-6), but secondary outcomes (ordinal shift analysis of the mRS and
health-related quality of life measures) were improved. Death (12% at 3 months) and
institutionalisation (9%) were not affected by intensive treatment (Anderson et al, 2013). In ATACH-2,
pursuing a lower SBP target of 110-139 mmHg within 2 hours in 1,000 patients presenting within 4.5
hours of onset with small, deep ICH tended to reduce haematoma expansion but conferred no reduction
in severe disability or death (mRS 4-6) compared to a target of 140-179 mmHg (Qureshi et al, 2016).
Mortality (6.7%) was also not affected. More intensive SBP lowering was associated with more renal
adverse events in the first 7 days. In comparing these two trials, it is noteworthy that a lower SBP was
achieved in the acute phase in the standard treatment arm of ATACH-2 (all of whom received
intravenous nicardipine) than in the intensive treatment arm of INTERACT2 (141 mmHg vs. 150 mmHg
respectively). As the intensive arm of ATACH-2 led to a still greater SBP reduction, ATACH-2 can be
interpreted as showing no additional benefit from a more aggressive blood pressure target than that
tested in INTERACT2. More research is still needed to clarify the effect on clinical outcomes from
hyperacute SBP reductions in people with acute ICH, including in large and/or lobar haemorrhages.
[2016]

A systematic review and individual participant meta-analysis summarised the evidence regarding a much
broader range of blood pressure-lowering strategies during the first 7 days after ICH (Moullaali et al,
2022). Active/intensive blood pressure-lowering interventions had no overall effect on mRS at the end
of follow-up compared with placebo/standard (guideline-based) treatment but significantly reduced
haematoma expansion. Subgroup analyses suggested that an intensive target should be preferred to a
fixed dose of a specific agent and that other antihypertensive agents should be preferred over renin-
angiotensin system blockers, though all data on renin-angiotensin system blockers in the meta-analysis
came from a single trial of candesartan (Sandset et al, 2011). Post-hoc secondary analyses of INTERACT2
and ATACH-2 used as observational cohorts (i.e. no longer providing randomised data on the effects of
the intervention) found that achieving early and stable target blood pressure over the first 24 hours was
associated with better outcomes (Moullaali et al, 2019). Although there is sufficient evidence to support
the safety of intensive blood pressure lowering as delivered in the INTERACT?2 trial, further evidence is
required to establish the optimal strategy for intensive blood pressure lowering. There is limited RCT
evidence regarding intensive blood pressure lowering in patients after ICH with baseline systolic blood
pressure greater than 220 mmHg or beyond 6 hours from onset, so no specific recommendations can be
made regarding these patient groups although more careful acute blood pressure lowering may need to
be considered. [2023]

Abnormalities of clotting, especially in patients taking anticoagulants, should be urgently reversed, using
4-factor prothrombin complex concentrate (PCC) to reverse vitamin K antagonists. A trial of
idarucizumab in patients taking the direct thrombin inhibitor dabigatran has shown the agent to be safe,
rapid in action and effective in reversing the anticoagulant effect (Pollack et al, 2017). Multiple low to
medium quality, non-randomised, observational studies suggest that 4-factor PCC demonstrates
haemostatic efficacy in ICH in patients taking factor Xa inhibitors (Jaspers et al, 2021), but there is
insufficient evidence to support a significant benefit in terms of haematoma expansion, mortality, or
functional outcome. Andexanet alfa has been shown in normal volunteers to reverse the anticoagulant
effect of the factor Xa inhibitors apixaban and rivaroxaban (Siegal et al, 2015) and this has been
replicated in patients with ICH (Demchuk et al, 2021). However, the lack of comparative trials examining
the effects of andexanet alfa in improving clinical outcome needs to be addressed to inform treatment
of this patient group (NICE, 2021e). [2023]
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In contrast to the long-standing and clear role for neurosurgical intervention in posterior fossa
haemorrhage, and following a neutral neurosurgical trial in lobar haemorrhage without intraventricular
haemorrhage (Mendelow et al, 2013), the role of neurosurgery for supratentorial ICH remains unclear.
Most patients with ICH do not require surgical intervention and should receive monitoring and initial
medical treatment on an acute stroke unit. Such patients are those with small, deep haemorrhage; lobar
haemorrhage without hydrocephalus, intraventricular haemorrhage or neurological deterioration; large
haemorrhage and significant co-morbidities before the stroke; and those with supratentorial
haemorrhage with a Glasgow Coma Scale score below 8 unless this is because of hydrocephalus. [2016]

The majority of spontaneous ICH is caused by cerebral small vessel disease, including arteriolosclerosis
(also termed deep perforator arteriopathy or hypertensive arteriopathy) and cerebral amyloid
angiopathy (CAA). In a minority of patients, bleeding is caused by a macrovascular abnormality such as
an arteriovenous malformation, dural arteriovenous fistula, intracranial aneurysm or cavernous
malformation or by cerebral venous thrombosis (CVT). Detection of these causes may be worthwhile
because of the risk of ICH recurrence and progression, if preventative interventions are in the patient’s
best interests. Intra-arterial digital subtraction angiography is the reference standard investigation for
detection of all macrovascular abnormalities other than cavernous malformations, which require MRI
for diagnosis; the angiography procedure is associated with a very small (0.5-1%) but important risk of
serious vascular and neurological complications. A 2015 Cochrane review found that studies of non-
invasive angiography (CTA or MRA) of the entire cerebral vasculature (i.e. not limited to the Circle of
Willis) had good diagnostic accuracy in comparison to acute intra-arterial angiography. However,
studies were of varying quality, with partial verification bias and retrospective designs being common
(Josephson et al, 2015). Subsequently, the use of CTA or MRI/MRA has been investigated in the high
quality, prospective DIAGRAM study (van Asch et al, 2015). In a selected cohort (aged 18-70 years but
excluding patients over 45 years of age with hypertension and ICH in the basal ganglia, thalamus or
posterior fossa because of the low probability of finding an underlying macrovascular cause), DIAGRAM
demonstrated early CTA (within 48 hours of onset) to have a positive predictive value of 72% (60 to
82%), detecting 51 of 69 (86%) macrovascular causes identified after a systematic investigation pathway
in a total study sample of 298 patients. Subsequent MRI/MRA at 4-8 weeks in 214 patients with a
negative CTA identified another two of 69 (3%) macrovascular causes. Delayed intra-arterial
angiography then identified the remaining 15 of 69 (22%) macrovascular causes in 97 patients where the
CTA and MRI/MRA were normal or inconclusive. [2023]

For patients not meeting the DIAGRAM study criteria, clinicians will need to estimate the probability of
an underlying macrovascular cause to decide on whether to proceed to CTA, MRI/MRA, and/or intra-
arterial angiography. The DIAGRAM score (which includes as predictors younger age, lobar or posterior
fossa ICH location and absence of cerebral small vessel disease markers) has been derived from the
original study cohort and externally validated, with moderate performance for detection of a
macrovascular cause in the validation cohort (Hilkens et al, 2018). Including the CTA result in the
DIAGRAM score resulted in good performance in the external cohort. The secondary ICH score uses age,
sex, hypertension and imaging features and has good performance in validation cohorts. High
probability imaging features included enlarged vessels or calcifications along margins of ICH suggesting
an AVM or hyperattenuation within dural venous sinus or cortical vein along the path of drainage of the
ICH suggesting cortical vein or venous sinus thrombosis. Low probability features were basal ganglia,
thalamus or brainstem ICH location (van Asch et al, 2013). Where CTA/MRI/MRA is normal or
inconclusive, it is important to consider a subsequent intra-arterial angiogram so as not to miss a
macrovascular cause amenable to treatment. [2023]

3.6 Implications

Poor therapeutic outcomes affecting the management of patients with acute intracerebral
haemorrhage have been partially reversed by the findings of INTERACT2. The resulting potential benefit
of care associated with blood pressure reduction, in addition to the safety of blood pressure lowering,
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was the rationale for the strength of the Guideline Development Group’s recommendation being
‘should be considered’ despite the recent individual patient data meta-analysis showing no effect of
blood pressure lowering on functional outcome. All hyperacute stroke units should consider developing
processes to quickly identify patients presenting with intracerebral haemorrhage within 6 hours of onset
and consider rapidly and safely lowering SBP for the majority of these patients. As in Section 2.3
Transfer to acute stroke services, referral protocols will need to be developed or refined to specify the
role of neurosurgery in ICH. A systematic, multidisciplinary, evidence-based approach to investigation
for a macrovascular cause of ICH will aid timely and equitable detection of underlying causes amenable
to treatment aimed at reducing the risk of recurrence. In implementing these recommendations,
efficient resource use should be considered, such as undertaking CTA immediately after diagnostic non-
contrast CT. [2023]

3.7 Management of subarachnoid haemorrhage

The incidence of subarachnoid haemorrhage (SAH) has been declining in the UK and Ireland (Kelly et al,
2012) and mortality has improved significantly in recent years with improvements in diagnosis and
management (Mukhtar et al, 2016). SAH still accounts for approximately 5% of all acute strokes. 10—
15% of those affected die before reaching hospital and overall survival is about 70%, but amongst
patients admitted to a neurosurgical unit with a confirmed aneurysm, 85% will survive (Society of British
Neurosurgeons, 2006). Case fatality and unfavourable outcomes rise with age and are highest in the
over 65 age group (Society of British Neurosurgeons, 2006), and in those patients of a ‘poor clinical
grade’ (Hunt and Hess or World Federation of Neurological Surgeons grades 4 & 5). Recurrent
haemorrhage from the culprit aneurysm is the most frequent cause of death after the initial
presentation. Diagnosis, referral to a tertiary centre and treatment to prevent rebleeding are therefore
urgent. CT scanning is the most sensitive method to detect subarachnoid blood but when CT is negative
lumbar puncture for xanthochromia after 12 hours may still be required, particularly if there has been a
delay in presentation, as the sensitivity of CT for SAH declines with time from ictus. Usually non-invasive
angiography (CT or MR) is required prior to intra-arterial angiography undertaken in the referring or
neurosciences centre. After SAH many patients will have residual disability requiring
neurorehabilitation and most will experience long-term symptoms, especially fatigue and cognitive
disability. [2016]

3.7 Recommendations

A Any person presenting with sudden severe headache and an altered neurological state
should have the diagnosis of subarachnoid haemorrhage investigated by:

— immediate CT brain scan (also including CT angiography if a protocol is agreed with the
neurosciences centre);

— lumbar puncture 12 hours after ictus (or within 14 days if presentation is delayed) if
the CT brain scan is negative and does not show any contraindication;

— spectrophotometry of the cerebrospinal fluid for xanthochromia. [2016]

B Patients with spontaneous subarachnoid haemorrhage should be referred immediately to

a neurosciences centre and receive:

— nimodipine 60 mg 4 hourly unless contraindicated;

— frequent neurological observation for signs of deterioration. [2016]

C Following transfer to the neurosciences centre, patients with spontaneous subarachnoid
haemorrhage should receive:

— CT or MR angiography (if this has not already been done by agreed protocol in the
referring hospital) with or without intra-arterial angiography to identify the site of
bleeding;

— specific treatment of any aneurysm related to the haemorrhage by endovascular
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embolisation or surgical clipping if appropriate. Treatment to secure the aneurysm
should be undertaken within 48 hours of ictus for patients of appropriate status (Hunt
and Hess or World Federation of Neurological Sciences grades 1-3), or within a
maximum of 48 hours of diagnosis if presentation was delayed. [2016]
D After any immediate treatment, patients with subarachnoid haemorrhage should be
monitored for the development of treatable complications, such as hydrocephalus and
cerebral ischaemia. [2016]

E After any immediate treatment, patients with subarachnoid haemorrhage should be
assessed for hypertension treatment and smoking cessation. [2016]
F Patients with residual symptoms or disability after definitive treatment of subarachnoid

haemorrhage should receive specialist neurological rehabilitation including appropriate
clinical/neuropsychological support. [2016]

G People with two or more first-degree relatives affected by aneurysmal subarachnoid
haemorrhage and/or polycystic kidney disease should be referred to a neurovascular
and/or neurogenetics specialist for information and advice regarding the risks and benefits
of screening for cerebral aneurysms. [2016]

3.7 Sources
A Working Party consensus
Allen et al, 1983; Barker and Ogilvy, 1996; Pickard et al, 1989
Molyneux et al, 2005; Society of British Neurosurgeons, 2006
D-F Working Party consensus
Bor et al, 2008

3.7 Evidence to recommendations

There have been a number of negative trials in SAH management. Statins (Liu & Chen, 2015),
magnesium (Mees et al, 2012) and endothelin receptor antagonists (Guo et al, 2012) have all been
shown not to improve clinical outcome after SAH. [2016]

3.8 Cervical artery dissection

A small proportion of patients with acute ischaemic stroke will have a dissection of a carotid or vertebral
artery as the underlying cause of their stroke. As non-invasive carotid and vertebral imaging has
become more accessible and of higher quality, the proportion of patients diagnosed with dissection has
increased. This group of patients tends to be younger, and may have experienced preceding neck
trauma. [2023]

3.8 Recommendations

Any patient suspected of cervical artery dissection should be investigated with CT or MR
including angiography. [2016]

B Patients with acute ischaemic stroke suspected to be due to cervical arterial dissection
should receive thrombolysis if they are otherwise eligible. [2016]
C Patients with acute ischaemic stroke suspected to be due to cervical arterial dissection

should be treated with either an anticoagulant or an antiplatelet agent for at least 3
months. [2016]

D For patients with cervical arterial dissection treated with an anticoagulant, either a DOAC
or a Vitamin K antagonist may be used for three months. [2023]
E For patients with acute ischaemic stroke or TIA secondary to cervical artery dissection,
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dual antiplatelet therapy with aspirin and clopidogrel may be considered for the first 21
days, to be followed by antiplatelet monotherapy until at least three months after onset.
[2023]

8 Sources
Working Party consensus
Zinkstok et al, 2011; Engelter et al, 2012
CADISS Trial Investigators, 2015

CADISS Trial Investigators, 2015; TREAT-CAD Trial Investigators, 2021; Debette et al, 2021;
Guideline Development Group consensus

O 0O W > Ww

E Guideline Development Group consensus

3.8 Evidence to recommendations

The CADISS RCT in people with symptomatic carotid and vertebral artery dissection showed no
significant difference between anticoagulant and antiplatelet treatment in the prevention of recurrent
stroke or death (CADISS Trial Investigators, 2015). The incidence of either outcome was low, with a 2%
stroke rate within 3 months and no deaths. This low rate may reflect greater diagnostic yield in patients
previously classified as ‘cryptogenic’. The TREAT-CAD RCT did not show that aspirin was non-inferior to
anticoagulation (Vitamin K antagonist) in the prevention of either new MRI lesions during follow-up, or
clinical endpoints (acute ischaemic stroke, major intra- or extracranial haemorrhage, death) in a primary
composite endpoint. The endpoint occurred in 21 (23%) patients in the aspirin group and in 12 (15%) in
the VKA group (absolute difference 8% [95% Cl, —4 to 21], non-inferiority p=0.55). There were no deaths
in either group (TREAT-CAD Trial Investigators, 2021). [2023]

A meta-analysis combining the per-protocol results of CADISS and TREAT-CAD showed that at 3 months
there was no significant difference between anticoagulant and antiplatelet treatment for the composite
endpoint of ischaemic stroke or major haemorrhage (Debette et al, 2021). In patients randomised to
anticoagulation, the odds of the composite endpoint was 0.35 (95% Cl, 0.08-1.63), ischaemic stroke was
0.18 (95% Cl, 0.03 to 1.10) and major bleeding was 3.28 (95% Cl, 0.34 to 31.80). Overall, the two RCTs
did not show a significant difference between the two treatment groups in the acute phase of
symptomatic extracranial cervical artery dissection. [2023]

There is no evidence on which to base a recommendation regarding long-term antithrombotic
treatment after cervical artery dissection as the intervention (anticoagulant or antiplatelet) in the two
trials (CADISS and TREAT-CAD) was stopped at 3 months. [2023]

There is no evidence to suggest that thrombolysis carries any greater risk in patients with cervical artery
dissection compared to stroke from other causes (Engelter et al, 2012). [2016]

3.9 Cerebral venous thrombosis

Cerebral venous thrombosis (CVT) is a rare cause of an acute stroke syndrome. Headache, seizures and
focal (sometimes bilateral) neurological deficits are typical presenting features. CVT is more likely in
patients with a prothrombotic tendency (e.g. around the time of pregnancy), or who have local
infection, dehydration or malignancy, and it is important to investigate for a possible underlying cause.
In the largest published registry series of 11,400 patients with CVT, 232 (2%) died in hospital due to the
CVT (Nasr et al, 2013). Older patients and those with sepsis had the greatest risk of in-hospital
mortality. Hydrocephalus, intracranial haemorrhage, and motor deficits were also associated with a
worse outcome. [2016]
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3.9 Recommendations

Any patient suspected of cerebral venous thrombosis should be investigated with CT or
MRI including venography. [2016]

B Patients with cerebral venous thrombosis (including those with secondary cerebral
haemorrhage) should receive full-dose anticoagulation (initially full-dose heparin and then
warfarin with a target INR of 2—-3) for at least three months unless there are comorbidities
that preclude their use. [2016]

3.9 Sources
Working Party consensus

B Coutinho et al, 2011; Working Party consensus

3.9 Evidence to recommendations

Case series suggest that anticoagulation is the treatment of choice for CVT, even when haemorrhage is
seen on brain imaging, with a reduction in death and dependency (Stam et al, 2002). A Cochrane review
(Coutinho et al, 2011) identified two small trials of anticoagulation after CVT. Although not reaching
statistical significance, there was a trend toward a positive benefit from anticoagulation for at least
three months. DOACs are licensed for venous thromboembolism but not for CVT. There is no evidence
to support the use of corticosteroids in the management of CVT; what information is available is likely to
be affected by selection bias and does not support their use, and may even suggest some circumstances
where their use may be harmful (Canhao et al, 2008). [2016]

3.10 Acute stroke care

Many patients presenting with acute neurological deficits secondary to vascular disease will have other
problems requiring attention during and after their initial diagnosis (Section 3.4 Diagnosis and treatment
of acute stroke - imaging) and the pathology-specific treatments described in Sections 3.5 Management
of ischaemic stroke and 3.6 Management of intracerebral haemorrhage. Three-quarters of patients with
acute stroke admitted to hospital in the UK have at least one co-morbidity, and one in ten have at least
three (Intercollegiate Stroke Working Party, 2016). Patients need specialist care on a stroke unit
focused initially on preserving life, limiting brain damage and preventing complications before
rehabilitation can begin in earnest. Patients with stroke often have significant disturbances of
physiological homeostasis with raised temperature, raised blood glucose, hypoxia, etc. During the first
week, 5% of patients with acute stroke develop urinary sepsis, and 9% require antibiotic treatment for
pneumonia (Intercollegiate Stroke Working Party, 2016). [2016]

3.10 Recommendations

A Patients with acute stroke should be admitted directly to a hyperacute stroke unit with
protocols to maintain normal physiological status and staff trained in their use. [2016]
B Patients with acute stroke should have their clinical status monitored closely, including:

— level of consciousness;
— blood glucose;
— blood pressure;
— oxygen saturation;
— hydration and nutrition;
— temperature;
— cardiac rhythm and rate. [2016]
C Patients with acute stroke should only receive supplemental oxygen if their oxygen
saturation is below 95% and there is no contraindication. [2016]
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Patients with acute stroke should have their hydration assessed using a standardised

approach within four hours of arrival at hospital, and should be reviewed regularly and

managed so that normal hydration is maintained. [2016]

Patients with acute stroke should have their swallowing screened, using a validated

screening tool, by a trained healthcare professional within four hours of arrival at hospital

and before being given any oral food, fluid or medication. [2016]

Until a safe swallowing method is established, patients with dysphagia after acute stroke

should:

— be immediately considered for alternative fluids;

— have a comprehensive specialist assessment of their swallowing;

— be considered for nasogastric tube feeding within 24 hours;

— be referred to a dietitian for specialist nutritional assessment, advice and monitoring;

— receive adequate hydration, nutrition and medication by alternative means;

— be referred to a pharmacist to review the formulation and administration of
medication. [2023]

Patients with swallowing difficulties after acute stroke should only be given food, fluids

and medications in a form that can be swallowed without aspiration. [2016]

Patients with acute stroke should be treated to maintain a blood glucose concentration

between 5 and 15 mmol/L with close monitoring to avoid hypoglycaemia. [2016]

Patients with acute ischaemic stroke should only receive blood pressure-lowering

treatment if there is an indication for emergency treatment, such as:

— systolic blood pressure above 185 mmHg or diastolic blood pressure above 110 mmHg
when the patient is otherwise eligible for treatment with thrombolysis;

— hypertensive encephalopathy;

— hypertensive nephropathy;

— hypertensive cardiac failure or myocardial infarction;

— aortic dissection;

— pre-eclampsia or eclampsia. [2016]

Patients with acute stroke admitted on antihypertensive medication should resume oral

treatment once they are medically stable and as soon as they can swallow medication

safely. [2016]

Patients with acute ischaemic stroke should receive high-intensity statin treatment with

atorvastatin 20-80 mg daily as soon as they can swallow medication safely. [2016]

Patients with primary intracerebral haemorrhage should only be started on statin

treatment based on their cardiovascular disease risk and not for secondary prevention of

intracerebral haemorrhage. [2016]

Sources

Middleton et al, 2011

Working Party consensus; Roffe et al, 2011

Working Party consensus

NICE, 2016d; Kertscher et al, 2014; Martino et al, 2014; Bray et al, 2017
Geeganage et al, 2012; NICE, 2017b, 20023b

Working Party consensus

Bath and Krishnan, 2014; Working Party consensus

Amarenco and Labreuche, 2009; NICE, 2023a
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3.10 Evidence to recommendations

Patients with acute stroke are at high risk of dehydration, malnutrition, infection, hypoxia and
hyperglycaemia. Middleton et al (2011) showed that training stroke unit staff in the use of standardised
protocols to manage physiological status can significantly improve outcomes. The management of
blood pressure after acute ischaemic stroke remains an area with little evidence to guide practice (see
Section 3.6 Management of intracerebral haemorrhage for the recommendation regarding blood
pressure management in acute intracerebral haemorrhage). There is no evidence for the use of
hyperbaric oxygen therapy in stroke (Bennett et al, 2014) nor for the use of supplemental oxygen in
normoxic patients (Roffe et al, 2011) and from the evidence available, the Working Party recommends
that mannitol for the treatment of cerebral oedema should not be used outside of a clinical trial. [2016]

There is very little trial evidence on which to base the management of hydration in acute stroke. A
Cochrane review of the signs and symptoms of impending and current water-loss dehydration in older
people (Hooper et al, 2015) concluded that there is little evidence that any one symptom, sign or test,
including many that clinicians customarily rely on, have any diagnostic utility for dehydration. [2016]

There is good evidence that a multi-item dysphagia screening protocol that includes at least a water
intake test of 10 teaspoons and a lingual motor test was more accurate than screening protocols with
only a single item (Martino et al, 2014). There is good evidence from a systematic review (Kertscher et
al, 2014) that the investigation of dysphagia with instrumental assessments providing direct imaging for
evaluation of swallowing physiology help to predict outcomes and improve treatment planning. [2016]

In contrast to acute myocardial infarction, tight glycaemic control has not been shown to improve
outcome in stroke (Gray et al, 2007) and studies have warned against aggressive lowering with insulin
infusions due to the risk of hypoglycaemia. This has led the Working Party to recommend a broadening
of the target range for blood glucose in acute stroke from 4-11 mmol/L to 5-15 mmol/L. [2016]

Two recent studies showed no clinical benefit from the prophylactic use of antibiotics in dysphagic
stroke patients and thus routine antibiotic prophylaxis is not recommended (Kalra et al, 2015;
Westendorp et al, 2015). [2016]

3.11 Positioning

Following a stroke many patients are left with varying degrees of physical impairment which can reduce
their ability to change position and posture. Therapeutic positioning, whether in bed, chair or
wheelchair, aims to reduce skin damage, limb swelling, shoulder pain or subluxation, and discomfort,
and maximise function and maintain soft tissue length. Good positioning may also help to reduce
respiratory complications and avoid compromising hydration and nutrition. [2016]

3.11 Recommendations

A Patients with acute stroke should have an initial specialist assessment for positioning as
soon as possible and within 4 hours of arrival at hospital. [2016]
B Patients admitted to hospital with acute stroke should be allowed to adopt either a sitting-

up or lying-flat head position in the first 24 hours, according to comfort. Stroke units
should not have a policy or practice that favours either head position. [2023]

C Healthcare professionals responsible for the initial assessment of patients with acute
stroke should be trained in how to position patients appropriately, taking into account the
degree of their physical impairment after stroke. [2016]

D When lying or sitting, patients with acute stroke should be positioned to minimise the risk
of aspiration and other respiratory complications, shoulder pain and subluxation,
contractures and skin pressure ulceration. [2016]
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3.11 Sources
A Working Party consensus
B Anderson et al, 2017

C,D Working Party consensus

3.11 Evidence to recommendations

One systematic review (Olavarria et al, 2014) examined four small non-randomised trials of head
position in acute patients with ischaemic stroke. The trials studied cerebral blood flow using transcranial
Doppler but did not report on functional outcome. In the international multicentre cluster-randomised
trial HeadPoST (Anderson et al, 2017) of 11,093 patients hospitalised with acute stroke, there was no
significant difference between the lying-flat head position and the sitting-up position for the first 24
hours with respect to the primary outcome of disability at 90 days. There were also no significant
differences in mortality or in the rates of serious adverse events, including pneumonia. [2023]

3.12 Early mobilisation

Immobility and/or bed rest are well-documented to have detrimental effects on hospital patients in
general. Early mobilisation (e.g. activities such as sitting out of bed, transfers, standing and walking)
aims to minimise the risk of the complications of immobility and improve functional recovery. [2016]

3.12 Recommendations

A Patients with difficulty moving after stroke should be assessed as soon as possible within
the first 24 hours of onset by an appropriately trained healthcare professional to
determine the most appropriate and safe methods of transfer and mobilisation. [2016]

B Patients with difficulty moving early after stroke who are medically stable should be
offered frequent, short daily mobilisations (sitting out of bed, standing or walking) by
appropriately trained staff with access to appropriate equipment, typically beginning
between 24 and 48 hours of stroke onset. Mobilisation within 24 hours of onset should
only be for patients who require little or no assistance to mobilise. [2016]

3.12 Sources
A Working Party consensus
B AVERT Trial Collaboration group, 2015; Bernhardt et al, 2016

3.12 Evidence to recommendations

Recommendations have been changed as a result of an international RCT of over 2000 people with
acute stroke (AVERT Trial Collaboration group, 2015). Although two small RCTs previously showed that
very early mobilisation (beginning within 24 hours) was feasible in an acute setting, the AVERT trial
showed that very early, more frequent, higher dose mobilisation focused on out-of-bed activities in
addition to usual care was worse than usual care alone. Very early mobilisation led to greater disability
at three months with no effect on immobility-related complications or walking recovery. The trial
included people with previous stroke, severe stroke, intracerebral haemorrhage and those who were
thrombolysed, if they required help to mobilise and were expected to remain in hospital for at least
three days. It excluded those who were medically unstable or with significant previous disability. [2016]

To implement this evidence into practice it is important to understand the nature of the usual care and

the other factors within this complex intervention. In AVERT's very early intervention, 92% were
mobilised within 24 hours of stroke onset (as opposed to admission) and 23% were mobilised within 12
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hours. This was carried out by nurses or therapists an average of six times per day, and included an
average daily amount of 31 minutes of mobilisation by a physiotherapist measured over 14 days or until
transfer of care if earlier. Given the trial outcomes, such very early mobilisation cannot be
recommended. [2016]

The more beneficial usual care was still early but slightly later, less frequent and at a lower dose. Almost
everyone (93%) was mobilised within 48 hours of onset, 59% within 24 hours and 14% within 12 hours,
by nurses or therapists an average of three times per day, and including an average daily amount of 10
minutes of mobilisation by a physiotherapist. A subsequent exploration of dose hypothesised that early
mobilisation might be best delivered in short, frequent amounts (Bernhardt et al, 2016) but this requires
further research. [2016]

3.13 Deep vein thrombosis and pulmonary embolism

Deep vein thrombosis (DVT) and pulmonary embolism (PE) are common complications of hemiplegic
stroke with up to 50% of patients having thrombus in either the calf or thigh of the paretic limb (Kelly et
al, 2004). [2016]

3.13 Recommendations

A Patients with immobility after acute stroke should be offered intermittent pneumatic
compression within 3 days of admission to hospital for the prevention of deep vein
thrombosis. Treatment should be continuous for 30 days or until the patient is mobile or
discharged, whichever is sooner. [2016]

B Patients with immobility after acute stroke should not be routinely given low molecular
weight heparin or graduated compression stockings (either full-length or below-knee) for
the prevention of deep vein thrombosis. [2016]

C Patients with ischaemic stroke and symptomatic deep vein thrombosis or pulmonary
embolism should receive anticoagulant treatment provided there are no
contraindications. [2016]

D Patients with intracerebral haemorrhage and symptomatic deep vein thrombosis or
pulmonary embolism should receive treatment with a vena caval filter. [2016]

3.13 Sources
A CLOTS Trials Collaboration, 2014
B Geeganage et al, 2013; CLOTS Trials Collaboration, 2013

C,D Working Party consensus

3.13 Evidence to recommendations

The risk of symptomatic intracerebral haemorrhage outweighs the benefit from the prevention of
venous thromboembolism (VTE) with routine anticoagulation with low-dose heparin (including low
molecular weight heparin) following acute ischaemic stroke (Geeganage et al, 2013). It is also not
possible to predict which patients with acute stroke may be at sufficiently high risk of VTE compared to
haemorrhagic complications to inform the targeted use of heparin treatment in selected patients
(Whiteley et al, 2013). The CLOTS 1 and 2 trials showed that graduated compression stockings were
ineffective in preventing VTE or improving functional outcome in stroke (CLOTS Trials Collaboration,
2013). The CLOTS 3 trial showed that intermittent pneumatic compression (IPC) using sequential
compression with venous refill technology in immobile patients in the first 30 days after stroke is an
effective treatment for reducing proximal DVT and improves survival but not functional outcomes
(CLOTS Trials Collaboration, 2014). In evaluating the cost-effectiveness of IPC in stroke, NICE
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recommended that healthcare professionals explain to the patient or their family members or carers
that IPC reduces the risk of DVT and may provide an increase in survival, but it will not help them
recover from their stroke, and there may be an associated increased risk of surviving with severe
disability (NICE, 2015a). [2016]

If proximal DVT does occur in a patient with ischaemic stroke, the risk of PE is high and such patients
should receive treatment-dose anticoagulation. If DVT occurs in a patient with ICH there are no
randomised trial data to support any particular treatment, but single-centre case series have reported
that in such cases a vena caval filter is probably safe and effective for the prevention of PE (Somarouthu
et al, 2011). There is no evidence to guide the management of patients with ICH and PE, and the
decision to use or to avoid the use of anticoagulant treatment can only be made on the physician’s
individualised assessment of the balance of risk and benefit. [2016]
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4 Rehabilitation and recovery

Principles of rehabilitation

4.0 Introduction

This section addresses the core principles of rehabilitation and its delivery. All subsequent sections of
this chapter should be read keeping these overarching principles and recommendations in mind. It is
acknowledged that rehabilitation, recovery, and adjustment are different albeit linked concepts that
may take place over differing time frames and require differing levels of support. Where necessary and
appropriate, community rehabilitation may be delivered by combined stroke and neuro-therapy teams;
however, these teams should have the skills and resources (including staffing) to be able to meet the
standards within this guideline. Interventions and support provided by rehabilitation and life after
stroke services should span these varying needs and timescales to fulfil the requirement of the United
Nations Convention on the Rights of Persons with Disabilities (United Nations, 2022) to deliver “effective
and appropriate measures, including through peer support, to enable persons with disabilities to attain
and maintain maximum independence, full physical, mental, social and vocational ability, and full
inclusion and participation in all aspects of life”. [2023]

4.1 Rehabilitation potential

Decisions about rehabilitation potential have far-reaching consequences for individual patients,
including the withdrawal of active rehabilitation. The term ‘rehabilitation potential’ is viewed negatively
by stroke survivors and can be inappropriately used by clinicians as justification for rationing access to
services. Access to rehabilitation should be driven by the presence of stroke-specific goals. These
should not be limited to functional improvement and should include domains such as adjustment,
psychological well-being, education regarding stroke, social participation, management of
complications, and the management of care needs. All domains should be considered as aspects of
rehabilitation and therefore the term ‘no rehabilitation potential’ is not appropriate and should not be
used. [2023]

Given the dynamic nature of stroke recovery, fixed decisions around appropriateness of rehabilitation
should not be made too early after stroke. Co-existent conditions such as dementia, sensory
impairments, or other comorbidities can complicate delivery of rehabilitation, but they should not be
the sole reason for not pursuing a rehabilitative approach. [2023]

Selection of an appropriate rehabilitation pathway (e.g. inpatient rehabilitation, early supported
discharge) should be determined by the patient’s goals coupled with an understanding of their
impairments, abilities, prognosis and the evidence base, informing access to the right service at the right
time, at an appropriate intensity. Information should be shared with the person with stroke and their
carer(s), to ensure goals and expectations are informed and achievable. There are predictive tools (such
as the Orpington Prediction Scale (Mohapatra & Jones, 2015), PREP2 (Stinear et al, 2017a), and TWIST
(Smith et al, 2017)) that give useful information at a population level and can be used to inform such
discussions. [2023]

Decisions regarding discharge from rehabilitation should be made with involvement of the person with
stroke (shared decision making) when stroke-related goals have been met. This should never be an
irrevocable decision, but should include the opportunity for review and access back into services at any
time via self referral or professional referral. The decision should relate to the person’s rehabilitation
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needs at a single point in time. It should be understood that a person with stroke may have stroke-
related needs or goals at any point following their stroke. Life after stroke services should be available to
support and advise during, between, and following different phases of rehabilitation (Section 5.27
Further rehabilitation). [2023]

4.1
A

Recommendations

People with stroke should be considered to have the potential to benefit from rehabilitation at
any point after their stroke. [2023]
People with stroke and their carers should be involved in a collaborative process with healthcare
professionals to agree rehabilitation options, guided by the person’s own needs, goals and
preferences. [2023]
The multidisciplinary team should consider all available rehabilitation options and recommend
the service that is most likely to enable the person with stroke to meet their goals and needs.
— For those people for whom standard rehabilitation services (such as early supported
discharge, or community stroke teams) may not be appropriate, collaborative local
decision making should ensure that a stroke-skilled multidisciplinary team works with
the person with stroke and their family towards achievable and meaningful goals,
which may be in conjunction with other statutory or voluntary provision;
— People with stroke involving the spinal cord should be referred to specialist spinal
injuries service for advice and support and/or to provide rehabilitation. [2023]
Stroke rehabilitation should be needs-led and not time-limited, and available to those people
with stroke for whom:
— ongoing needs have been identified by the person with stroke, their carer(s) or the
multidisciplinary team across all areas of stroke recovery, e.g. functional abilities,
mental health, cognitive function, psychological well-being, education regarding
stroke, social participation, management of complications and care needs;
— and their needs remain related to the stroke and/or are best met by the skills of the
stroke team. [2023]
Clinicians should facilitate shared decision making and communicate the likelihood of the
individual achieving their goals in an informed, compassionate, and individualised manner.
[2023]
From an early stage in rehabilitation, clinicians should prepare people with stroke and their
carer(s) that discharge from the service will occur and ensure an adequate transition plan is
created collaboratively. Discharge information should include how to re-access services if
required. [2023]
Statistically derived tools which predict future functional capacity should be considered to guide
expectations of treatment or to predict risk:
— Tools should only be applied in the population and phase of stroke within which the
tool was developed;
— Clinicians need to be trained to understand the limitations of tools, and how to use
the tools effectively. [2023]
The multidisciplinary team should complete weekly reviews whilst providing rehabilitation in
any setting, considering the needs, goals and progress of the person with stroke, and their

treatment and discharge plans. The choice of rehabilitation pathway should be regularly
reviewed to ensure rehabilitation continues to best meet the person’s needs.

For people with stroke who are no longer receiving stroke rehabilitation at 6 months, a primary
focus of the 6 month review should be to identify and redirect those with ongoing needs and/or
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goals back into stroke services. Reviews should be holistic in nature and be completed by a
stroke specialist with appropriate skills and expertise. [2023]

J People with stroke should receive a holistic annual review conducted by a professional with a
broad range of skills and knowledge across physical, psychological and social domains. Those for
whom new or ongoing stroke rehabilitation goals can be identified and agreed should be
referred to stroke services for further rehabilitation. [2023]

4.1 Source
A-J Guideline Development Group consensus

4.1 Evidence to recommendations

This section has been written by an expert group reaching consensus on the topic of rehabilitation
potential, its definition, appropriateness of use and implications for people with stroke and the stroke
pathway. More research is needed to identify which people with stroke will gain the most from
different approaches and intensities of rehabilitation, and how to reliably identify those people who will
not benefit from such interventions. Provision of six month reviews is currently inequitable (Sentinel
Stroke National Audit Programme, 2022) and continues to be a focus for improvement to ensure unmet
need is identified and people are redirected back into stroke specialist services appropriately. [2023]

4.2 Rehabilitation approach - intensity of therapy (motor recovery
and function)

Rehabilitation is an adaptive process, and the practice and repetition of functional tasks for months or
years is a key component of optimal recovery. The evidence for intensity of therapy within this chapter
mainly relates to physical and functional rehabilitation after stroke. Less is known about the intensity of
therapy required for psychological, cognitive or sensory effects of stroke; however, some principles
regarding practice and training may be relevant. [2023]

Greater amounts of physical therapy (i.e. dose) are associated with better recovery (Kwakkel et al, 1999;
Kwakkel & Wagenaar, 2002; Bhogal et al, 2003a; Bhogal et al, 2003b; Kwakkel et al, 2004). The dose of
therapy is multi-faceted, encompassing not only the number of treatment sessions, but also their
duration and frequency. It is unclear whether therapy needs to be more intense (i.e. the same amount
of therapy over a shorter time) but there is evidence that motor learning is best accomplished with
challenging, motivating tasks and variable training schedules (Krakauer, 2006). In reality, stroke therapy
is rarely delivered intensively or in high doses. Studies have shown that therapy sessions commonly
feature low numbers of repetitions, low cardiovascular activity , and with the patient frequently inactive
(Bernhardt et al, 2004; Lang et al, 2009; Scrivener et al, 2012; West & Bernhardt, 2012; Hayward &
Brauer, 2015). This is a particular issue in the UK, where many services are unable to deliver guideline-
recommended levels of activity. In the year April 2021-22 the Sentinel Stroke National Audit Programme
(SSNAP) reported that 16.8% of patients received more than 45 minutes of occupational therapy 7 days
a week, 11.9% received more than 45 minutes of physiotherapy 7 days a week and 6.6% received at
least 45 minutes of speech and language therapy 7 days a week in participating UK hospitals. In recent
years other countries such as Australia (Stroke Foundation, 2022), Canada (Teasell et al, 2020) and the
Netherlands (Veerbeek et al, 2014a) have significantly progressed this target to the expectation that
patients receive at least three hours of therapy per day. [2023]

The content of therapy is also important. An ineffective therapy will not benefit patients whatever the
dose or intensity. As detailed in this chapter, the most effective therapy for promoting motor recovery
after stroke is based on exercise and practice of functional tasks augmented as necessary by
technological and priming techniques (Veerbeek et al, 2014b; French et al, 2016a; Wattchow et al, 2018;
Scrivener et al, 2020). The main points of post-stroke therapy aimed at motor recovery are
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understanding the impairments, activity, and individualised goals, leading to a high number of
repetitions of relevant exercise and functional tasks. The amount of activity that patients are able to
undertake during rehabilitation is more important than how much time patients spend in face-to-face
therapy with qualified therapists. These principles apply to inpatient, outpatient and community
settings. Commissioners/service planners, service managers and clinicians must drive improvements in
the culture and processes of rehabilitation to maximise both therapist-delivered therapy and
opportunities and support for practice and activity outside formal therapy sessions, recognising that
rehabilitation can be delivered in a number of ways including supervised practice, group work and self
practice. Delivery methods should be considered to ensure both effective delivery for patients and
efficient use of resources. [2023]

4.2
A

Recommendations

People with motor recovery goals undergoing rehabilitation after a stroke should receive a
minimum of 3 hours of multidisciplinary therapy a day (delivered or supervised by a
therapist or rehabilitation assistant focused on exercise, motor retraining and/or
functional practice), at least 5 days out of 7, to enable the range of required interventions
to be delivered at an effective dose.

— Rehabilitation programmes should be individualised to account for comorbidities,
baseline activity levels, post-stroke fatigue, tolerance, goals and preferences. Therapy
can be paced throughout the day, to accumulate at least 3 hours of motor/functional
therapy;

— For people unable to tolerate 3 hours of therapy a day, the barriers to doing so should
be fully assessed and actively managed with strategies to ensure they are able to
participate in therapy and be active as far as possible;

— People undergoing rehabilitation after a stroke should be supported to remain active
for up to 6 hours a day (including therapist-delivered therapy), for example through
the use of open gyms, self-practice, carer-assisted practice, engaging in activities of
daily living, and activities promoting cardiovascular fitness. [2023]

Services delivering rehabilitation for people after stroke should:

— deliver a range of individualised one-to-one therapies, structured semi-supervised
practice and group work (including rehabilitation gym sessions and a range of exercise
and activity groups relevant to the person’s needs);

— have access to adequate rehabilitation space such as a gym and areas for functional
practice (e.g. kitchen and bathroom), appropriate space to accommodate group work,
and quiet space for psychological assessment and sensitive discussions;

— ensure that delivery of rehabilitation intensity includes education for both the person
with stroke and their family/carers to better understand their difficulties, and their
recovery and rehabilitation;

— be organised to encourage and support people with stroke to remain active outside of
therapist-delivered sessions. [2023]

In the first two weeks after stroke, therapy targeted at the recovery of mobility should

consist of frequent, short interventions every day, typically beginning between 24 and 48

hours after stroke onset. [2016]

Multidisciplinary stroke teams should incorporate the practice of functional skills gained in

therapy into the person’s daily routine in a consistent manner, and the care environment

should support people with stroke to practise their activities as much as possible.

Functional activities should be individualised to the person’s goals and interests. [2023]

Healthcare staff who support people with stroke to practise their activities should do so

under the guidance of a qualified therapist. [2016]
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4.2 Sources

A B Veerbeek et al, 2014a; Stroke Foundation, 2022; Teasell et al, 2020; Guideline
Development Group consensus

C AVERT Trial Collaboration group, 2015; Bernhardt et al, 2016

Smith et al, 1981; Langhorne et al, 1996; Kwakkel et al, 1994, 2004; Lincoln et al, 1999;
Kwakkel and Wagenaar, 2002

E Working Party consensus

4.2 Evidence to recommendations

The large international AVERT trial (AVERT Trial Collaboration group, 2015; Bernhardt et al, 2016)
suggested that in the first two weeks after stroke, therapy targeted at the recovery of mobility should
be redesigned around frequent, short interventions, except for those people who require little or no
assistance to mobilise (see Section 3.12 Early mobilisation). Therapy targeted at other activities of daily
living should be task-specific, progressive and practised frequently. Practice should be incorporated into
routine activities on the stroke unit by the entire healthcare team every day of the week, rather than
confined to lengthy therapy sessions separated by long periods of inactivity. The objective is for
rehabilitation to be a pervasive activity, combining time spent with therapists in assessment and
treatment with time spent practising with other professional and/or support staff, or with family/carers
or alone. Rehabilitation intensity in both acute and longer-term settings remains an area which requires
more research. [2016]

The recommendation for people with stroke to receive 45 minutes of each therapy per day in previous
editions of this guideline was set pragmatically as a minimum through consensus by the Working Party
at the time. The Guideline Development Group has debated this further and has increased the
recommended amount of therapy in this edition to stimulate much-needed transformation of
rehabilitation to improve clinical outcomes. This is supported by evidence regarding the effects of
greater amounts of therapy (dose) (Kwakkel et al, 1999; Kwakkel & Wagenaar, 2002; Bhogal et al,
2003a; Bhogal et al, 2003b; Kwakkel et al, 2004) and is reflected in other clinical guidelines around the
world (Australia (Stroke Foundation, 2022), Canada (Teasell et al, 2020) and the Netherlands (Veerbeek
et al, 2014a)). The revised recommendation is based on the cumulative evidence that the interventions
recommended within this chapter need to be delivered in a significant dose to be effective, and this
dose is rarely provided in clinical practice. Progress implementing the previous recommendation (at
least 45 minutes/day) has been incomplete, not least because it is commonly considered a target rather
than a minimum dose and many clinicians underestimate the dose of therapy that people with stroke
can tolerate. Increasing time in therapist-delivered sessions allows effective delivery of these
interventions, with the added focus on self-directed or semi-supervised practice aimed at shifting the
culture of rehabilitation. [2023]

4.3 Rehabilitation approach - goal setting

Goal setting can be defined as a behavioural target that is central to rehabilitation, but is also effective
in secondary risk factor reduction such as weight loss, smoking cessation or alcohol consumption
reduction. Goal setting is the process by which the person with stroke (and their family or carers if they
wish) and members of the stroke team identify individual treatment goals which are meaningful,
challenging and have personal value. Goals are worked towards over a specified period of time, both
short and long term. Traditionally goals have been therapy-led and orientated to specific therapy
targets which are realistic and measurable. This method has proved to be an effective and efficient
rehabilitation tool when used flexibly to reflect that the person’s ability and motivation to participate
may fluctuate over time. A balance should be made between practicality, working in a stepwise
approach and supporting the aspirations of the person with stroke. Recently a move towards self-
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management and self-efficacy has been promoted as a more person-centred approach to goal setting.
[2016]

4.3 Recommendations

A People with stroke should be actively involved in their rehabilitation through:
— having their feelings, wishes and expectations for recovery understood and
acknowledged;
— participating in the process of goal setting unless they choose not to, or are unable to
because of the severity of their cognitive or linguistic impairments;
— being given help to understand the process of goal setting, and to define and
articulate their personal goals. [2016]
B People with stroke should be helped to identify goals that:
— are meaningful and relevant to them;
— are challenging but achievable;
— aim to achieve both short-term (days/weeks) and long-term (weeks/months)
objectives;
— are documented, with specific, time-bound and measurable outcomes;
— have achievement measured and evaluated in a consistent way;
— include family/carers where this is appropriate;
— are used to guide and inform therapy and treatment. [2016]
C People with stroke should be supported and involved in a self-management approach to
their rehabilitation goals. [2016]

4.3 Sources

AB Malec et al, 1991; Wressle et al, 2002; Stein et al, 2003; Hurn et al, 2006; Levack et al,
2006; Holliday et al, 2007a, b; Working Party Consensus

C Rosewilliam et al, 2011; Sugavanam et al, 2013; Taylor et al, 2012

4.3 Evidence to recommendations

Recent literature includes one systematic review of qualitative and quantitative studies (Sugavanam et
al, 2013) which examined 17 trials and concluded that no consistent approach was used and there were
difficulties implementing a self-management approach. A qualitative paper by Jones et al. (2013)
highlighted a lack of training and awareness of the self-management approach. A Cochrane review of 39
RCTs in 2846 subjects participating in rehabilitation with a variety of conditions including acquired brain
injury (Levack et al, 2015) concluded there was low-quality evidence that goal setting may improve
health-related quality of life and other psychosocial outcomes such as emotional status and self-efficacy.
Goal setting should involve the person with stroke and their family/carers where appropriate, and be
measured and evaluated in a consistent and standardised way. [2016]

4.4 Self-management

There is increasing evidence of psychological factors that influence confidence and adjustment to life
after stroke. Self-efficacy has been defined as an ‘individual’s belief in their own capability’ and has
been found to be positively associated with mobility, activities of daily living, and quality of life and
negatively associated with depression after stroke (Korpershoek et al, 2011). Self-efficacy is closely
related to mood and self-esteem, and there are relations between self-efficacy and emotional states
(depression, anxiety) and quality of life. [2016]
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Self-efficacy may mediate self-management skills such as problem solving and goal setting and is used as
an outcome measure in some self-management programmes (Korpershoek et al, 2011; Lennon et al,
2013; Parke et al, 2015; Warner et al, 2015). There is emerging evidence on the utility of changing self-
efficacy to influence independence and the promotion of self-management after stroke. Self-
management has been defined in various ways but many programmes refer to the ‘actions and
confidence of individuals to manage the medical and emotional aspects of their condition in order to
maintain or create new life roles’ (Corbin, 1998; Parke et al, 2015). Programmes mainly focus on
supporting the knowledge and skills required to self-manage, and range from educational approaches to
interventions to support behaviour change. [2016]

4.4 Recommendations

A People with stroke should be offered self-management support based on self-efficacy,
aimed at the knowledge and skills needed to manage life after stroke, with particular
attention given to this at reviews and transfers of care. [2016]

B People with stroke whose motivation and engagement in rehabilitation appears reduced
should be assessed for changes in self-esteem, self-efficacy or identity and mood. [2016]
C People with significant changes in self-esteem, self-efficacy or identity after stroke should

be offered information, support and advice and considered for one or more of the
following psychological interventions:

— increased social interaction;

— increased exercise;

— other psychosocial interventions, such as psychosocial education groups. [2016]

4.4 Sources

A Lennon et al, 2013; Parke et al, 2015; Warner et al, 2015; Working Party consensus
Working Party consensus

C Kendall et al, 2007; Watkins et al, 2007; De Man-van Ginkel et al, 2010; Jones et al, 2010

4.4 Evidence to recommendations

Evidence suggests that self-management programmes based on self-efficacy can influence functional
capability and social participation. Recent systematic reviews support self-management interventions
after stroke although meta-analysis was not possible because of heterogeneity in the methods of
delivery, clinical outcomes and stroke severity (Lennon et al, 2013; Parke et al, 2015; Warner et al,
2015). Not all studies in these reviews used self-efficacy as a mediator nor explicitly used self-efficacy
outcome measures. A recent feasibility cluster RCT showed it was feasible to integrate stroke self-
management into community rehabilitation and provided data to design future definitive trials (Jones et
al, 2016). More research is needed to understand the role of self-efficacy in rehabilitation, the skills
required by professionals, and how participants perceive the impact of self-management interventions
on their self-efficacy. [2016]

4.4 Implications

These recommendations serve to emphasise the important interaction between newly-recognised
psychosocial concepts of self-efficacy and self-management, and functional outcomes and social
participation after recovery from stroke. Stroke services need to consider how to develop the
knowledge and skills in rehabilitation staff to support self-management, and how to provide
psychological interventions as an adjunct to more familiar physical treatments, including in community
stroke services. [2016]
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4.5 Remotely delivered therapy and telerehabilitation

Remotely delivered therapy is rehabilitation delivered using technology, with a remote therapist
personalising a programme or tasks to specifically address identified impairments or goals. This may
take place with a therapist present during the session remotely to adapt and give feedback in real time,
or asynchronous practice, when the therapist gives and receives feedback offline. Therapy can be
delivered via videoconferencing, and can be individual or in a group. The term is used synonymously
with telerehabilitation, which has been defined as “the use of telecommunication, by either direct video
or audio, to deliver rehabilitative interventions” (Appleby et al, 2019). Telehealth or telemedicine often
uses similar technologies but focuses on risk factors, secondary prevention, behaviour or lifestyle
modifications (Bashshur, 1995). [2023]

Telerehabilitation saw significant advances during the COVID-19 pandemic, with programmes such as N-
ROL (Neuro Rehab On-Line) and the Bridges community of practice
(www.bridgesselfmanagement.org.uk) providing examples and guidance to assist patients and
therapists to engage in remotely delivered rehabilitation. [2023]

A range of technologies can be used for communication between the patient and therapist, such as
telephone, videoconferencing, apps, sensors (e.g. pedometers, wearable devices) and virtual reality
(Laver et al, 2020). Technological innovations such as telerehabilitation may help address barriers to
accessing face-to-face rehabilitation, such as time and resource limitations, geographical isolation and
compliance with rehabilitation (Appleby et al, 2019). There are potential advantages of remotely
delivered therapy in terms of patient satisfaction (although studies are affected by selection bias),
motivation, agency, the patient and therapist not needing to travel, and efficiency for multidisciplinary
teams. Barriers to use by patients and therapists can include difficulties with equipment set up,
connectivity and problems with the interface (Tyagi et al, 2018) and lack of privacy in the home setting.
Additional barriers may impact on ability to engage with telerehabilitation for those with reduced
comprehension, cognitive processing difficulties, or visual deficits. [2023]

Local systems should consider digital inequities and digital literacy, as well as socio economic impact on
availability of equipment. Careful consideration should be taken as to whether remotely delivered
therapy is best placed to meet the needs of individuals (particularly those with cognitive or language
deficits), and which programs and equipment may be most accessible. For those unable to access
remotely delivered therapy, a face-to-face alternative should be available. Support such as volunteers or
peer support should be considered for those who are keen to trial technology-based options. [2023]

4.5 Recommendations
A People undergoing rehabilitation after stroke should be considered for remotely delivered
rehabilitation to augment conventional face-to-face rehabilitation. Telerehabilitation
programmes should:
— be personalised to the individual’s goals and preferences;
— be used when it is considered to be the most beneficial option to promote recovery
and should not be used as a substitute for essential in-person rehabilitation;
— be monitored and adapted by the therapist according to progress towards goals;
— be supplemented with face-to-face reviews and include the facility for contact with
the therapist as required. [2023]

B People receiving rehabilitation after stroke should have an assessment of their ability to
use assistive technology and programmes and equipment should be adapted accordingly.
[2023]

C Stroke services should ensure adequate technology is available to enable access to

telerehabilitation for people with stroke (this could be resourced via grants, community
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health services, library loan services etc.). [2023]

D People with stroke receiving telerehabilitation should be trained and supported in the use
of the appropriate technology. [2023]
E Stroke rehabilitation staff who are recommending the use of telerehabilitation devices

should be trained in their use, technological specification and limitations. This should
include the review of technologies for appropriateness, safety and information
governance (storage of personal data). [2023]

F Therapists should promote engagement and adherence to telerehabilitation through a
coaching style relationship with the person with stroke. [2023]

4.5 Source

A-F Guideline Development Group consensus

4.5 Evidence to recommendations

The evidence base for remotely delivered therapy is new and developing. The evidence reviewed was
heterogeneous in terms of the types of remote therapy, location (hospital versus home), comparison
group and the selection of patients, which makes synthesis challenging. A systematic review of 31
studies showed high levels of adherence to telerehabilitation, interventions observed were comparable
to in-person rehabilitation and no safety concerns related to the delivery of telerehabilitation
interventions were reported. A systematic review and meta-analysis of 13 studies of technology-based
distant physical rehabilitation interventions found comparable effects to traditional treatments on ADL
but not walking, although there was heterogeneity in the interventions and people with cognitive
impairments were often excluded (Rintala et al, 2019). A Cochrane review of 22 RCTs of
telerehabilitation in stroke found evidence of variable quality from heterogeneous studies suggesting
no difference between telerehabilitation and conventional rehabilitation (Laver et al, 2020). Limited
data were reported on safety and economic analyses. Many studies were small, pilot and/or non-
randomised and did not account for attrition from the intervention. Few studies had long-term follow-
up and there was variability in the level of detail provided about the intervention, including
personalisation and adherence. The evidence base is therefore of insufficient quality to strongly
recommend specific remotely delivered therapy approaches. Therefore, the Guideline Development
Group has made consensus recommendations for this topic. [2023]

Consideration needs to be given to the person with stroke being cognitively able to manage the
approach being used, being motivated to participate, having appropriate privacy and physical space
where required, and their technological proficiency. [2023]

Telehealth has the potential to decrease the burden of treatment for patients with long-term and
multiple conditions. It also has the ability to introduce inequities (Eddison et al, 2022). [2023]

4.6 Self-directed therapy

Self-directed rehabilitation (or self-practice) refers to approaches for promoting independent
therapeutic activity away from a clinical setting (Da-Silva et al, 2018). Self-directed rehabilitation can be
considered as an option alongside other rehabilitation approaches to increase overall therapy time and
dose. Personalising programmes to the individual’s health beliefs, situation, preferences and needs is
important for facilitating adherence to self-practice (Vadas et al, 2021). Self-directed rehabilitation is
often part of a comprehensive rehabilitation approach rather than a separate entity. [2023]

4.6 Recommendations

A People with stroke should be offered training and resources to support them to carry out
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appropriately targeted self-directed therapy practice in addition to their standard
rehabilitation, in accordance with the individual’s goals and preferences. Self directed
therapy should be monitored and reviewed regularly. [2023]

B People with stroke who are able to follow regimes independently or with the support of a
carer should be considered for self-directed rehabilitation to increase practice in addition
to standard rehabilitation; for example, patients undergoing constraint-induced
movement therapy, electrical stimulation or computerised speech and language therapy.
[2023]

C For people undergoing rehabilitation after stroke, the use of competition (with self or
others) may be considered to give people motivation to practise self-directed
rehabilitation. [2023]

4.6 Sources
A Guideline Development Group consensus
Da-Silva et al, 2018; Palmer et al, 2019; Working Party consensus

C Guideline Development Group consensus

4.6 Evidence to recommendations

Self-directed rehabilitation is a new topic for this edition of the guideline. There is limited high quality
evidence available on the particular groups of people with stroke who may benefit most from self-
directed rehabilitation and the optimal timing for these interventions. It is also important that further
research identifies those who may not benefit from this approach. [2023]

A systematic review of 40 studies evaluated the effectiveness of self-directed interventions for arm
rehabilitation after stroke (Da-Silva et al, 2018). Self-directed interventions using constraint-induced
movement therapy and electrical stimulation were found to have a beneficial effect on arm function,
although studies had a risk of bias and used different types of stimulation, dose, timing and outcome
measures. Constraint-induced movement therapy and therapy programmes which increase practice
without using additional technology improved independence in activities of daily living assessed on a
self-perceived outcome measure. [2023]

Results of a proof-of-concept study (Studer et al, 2016) suggest that experimental or perceived
competition may be beneficial in enhancing self-directed cognitive training but more robust evidence is
required to guide practice. [2023]

Activity and participation

4.7 Introduction

This section covers difficulties that can occur after stroke affecting personal, domestic and extended
activities of daily living (e.g. work and driving), and recommendations to help the person with stroke to
engage in independent living and social participation. These activities can be affected by a range of
difficulties (e.g. cognition (Sections 4.28 Psychological effects of stroke — general, 4.29 Cognitive
screening, 4.30 Cognitive assessment), Section 4.18 Arm function, Section 4.25 Fatigue and the guideline
user should refer to all relevant sections. [2016]
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4.8 Independence in daily living

Personal activities of daily living (PADL) refer to a range of basic activities such as washing, dressing,
bathing, going to the toilet, eating and drinking; these activities usually depend on the ability to transfer
and the use of at least one hand. After a stroke PADL can be difficult due to both physical and cognitive
impairments. The resultant loss of function can have implications on a person’s ability to live
independently at home and is therefore a key part of stroke rehabilitation. [2016]

4.8 Recommendations

A People with stroke should be formally assessed for their safety and independence in all
relevant personal activities of daily living by a clinician with the appropriate expertise, and

the findings should be recorded using a standardised assessment tool. [2016]

B People with limitations of personal activities of daily living after stroke should:

— bereferred to an occupational therapist with knowledge and skills in neurological
rehabilitation. Assessment should include consideration of the impact of hidden
deficits affecting function including neglect, executive dysfunction and visual
impairments;

— be assessed by an occupational therapist within 24 hours of admission to a stroke unit;

— be offered treatment for identified problems (e.g. feeding, work) by the occupational
therapist, in discussion with other members of the specialist multidisciplinary team.
[2023]

C People with stroke should be offered, as needed, specific treatments that include:

— dressing practice for people with residual problems with dressing;

— as many opportunities as appropriate to practise self-care as possible;

— assessment, provision and training in the use of equipment and adaptations that
increase safe independence;

— training their family/carers in how to help them. [2016]

4.8 Sources
A Working Party consensus
Legg et al, 2006; Guideline Development Group consensus

C Walker et al, 2011; Working Party consensus

4.8 Evidence to recommendations

There is limited new research in this area since the 2012 edition of this guideline. The main evidence is
summarised in a Cochrane systematic review (Legg et al, 2006) which found that people with stroke who
received occupational therapy targeting PADL performed better and had a reduced risk of a poor
outcome (dependency in PADL, deterioration or death) compared to those without occupational
therapy input. [2016]

However, there was limited information on the content of the therapy and research investigating the
specific interventions that improve PADL is still required. A feasibility RCT has shown potential benefits
of a systematic neuropsychological approach to dressing therapy after stroke (Walker et al, 2011) but
more robust evidence is required to guide practice. A recent Cochrane review (Elsner et al, 2016) found
low to moderate quality evidence that transcranial direct current stimulation (tDCS) was effective in
eliciting short-term improvements in ADL, but it is unclear whether these effects are lasting and benefits
were not seen in an analysis confined to high quality RCTs. There are ongoing trials of tDCS which may
improve the quality of the evidence. Informal carers often provide support with PADL but, as described
elsewhere (Section 2.16 Carers), how and when to train informal carers remains unclear despite a large
RCT (Forster et al, 2012). [2016]
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4.9 Hydration and nutrition

This section should be considered in conjunction with Section 4.26 Swallowing. [2023]

Dehydration and malnutrition are common in hospital inpatients with stroke and associated with poor
outcomes (Foley et al, 2008; Rowat et al, 2012). Malnutrition is associated with increased mortality and
complications, as well as poorer functional and clinical outcomes (Davalos et al, 1996; Yoo et al, 2008).
Up to one quarter of patients become more malnourished in the first weeks following stroke, and the
risk of malnutrition increases with increasing hospital stay (Davalos et al, 1996; Yoo et al, 2008). [2016]

Poor nutritional intake, weight loss, and feeding and swallowing problems can persist for many months
(Finestone et al, 2002; Perry, 2004; Jonsson et al, 2008). Multiple factors may contribute to a high risk
of dehydration and malnutrition after stroke including physical, social and psychological issues. These
include swallowing problems (Section 4.26 Swallowing), reduced ability to self-feed, cognitive
impairment (Section 4.28 Psychological effects of stroke - general), anxiety or depression (Section 4.39
Anxiety, depression and psychological distress), fatigue (Section 4.25 Fatique), and unfamiliar foods.
[2016]

The assessment of dehydration is complex, and when used in isolation many common assessment
methods are inaccurate (Hooper et al, 2015). Structured screening tools for malnutrition (e.g. the
Malnutrition Universal Screening Tool [MUST]) have been validated in stroke (Gomes et al, 2016). [2016]

All measures considered should be in line with the Restraint Reduction Network training standards
(Ridley & Leitch, 2021) and the relevant mental capacity legislation. [2023]

4.9 Recommendations

A Patients with acute stroke should have their hydration assessed using a standardised
approach within four hours of arrival at hospital, and should be reviewed regularly and
managed so that hydration is maintained. [2023]

B Patients with acute stroke should be screened for the risk of malnutrition on admission
and at least weekly thereafter. Screening should be conducted by trained staff using a
structured, standardised, validated tool. [2023]

C Patients with acute stroke who are at low risk of malnutrition on admission, and are able
to meet their nutritional needs orally, should not routinely receive oral nutritional
supplements. [2023]

D Patients with acute stroke who are at risk of malnutrition or who require tube feeding or
dietary modification should be referred to a dietitian for specialist nutritional assessment,
advice and monitoring. [2023]

E Patients with stroke who are at risk of malnutrition should be offered nutritional support.
This may include oral nutritional supplements, specialist dietary advice and/or tube
feeding in accordance with their expressed wishes or, if the patient lacks mental capacity,
in their best interests. [2023]

F Patients with stroke who are unable to maintain adequate nutrition and hydration orally
should be:

— referred to a dietitian for specialist nutritional assessment, advice and monitoring;

— be assessed for nasogastric tube feeding within 24 hours of admission;

— assessed for a nasal bridle if the nasogastric tube needs frequent replacement, using
locally agreed protocols;

— assessed for gastrostomy feeding if they are unable to tolerate a nasogastric tube with
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4.9
A B
C,D

nasal bridle. [2023]

People with stroke who require food or fluid of a modified consistency should:

— be referred to a dietitian for specialist nutritional assessment, advice and monitoring;

— have the texture of modified food or fluids prescribed using internationally agreed
descriptors;

— be referred to a pharmacist to review the formulation and administration of
medication. [2023]

People with stroke should be considered for gastrostomy feeding if they:

— need but are unable to tolerate nasogastric tube feeding, including a trial with a nasal
bridle if appropriate and other measures such as taping the tube or increased
supervision;

— are unable to swallow adequate food and fluids orally by four weeks from the onset of
stroke and gastrostomy feeding is considered to be required long-term;

— reach the point where shared decision making by the person with stroke, their
family/carers, and the multidisciplinary team has agreed that artificial nutrition is
appropriate due to the high long-term risk of malnutrition. [2023]

People with difficulties self-feeding after stroke should be assessed and provided with the

appropriate equipment and assistance including physical help and encouragement,

environmental considerations, and postural support to promote independent and safe

feeding. [2023]

People with stroke discharged from stroke services with continuing problems meeting

their nutritional needs should have a documented care plan to ensure their dietary intake

and nutritional status are monitored at a frequency appropriate to their needs and which
identifies who will be responsible for ongoing monitoring (such as district nurses or

family/carers). [2023]

People with stroke receiving end-of-life (palliative) care should not have burdensome

restrictions on oral food and fluid intake, if those restrictions would exacerbate suffering.

[2023]

The carers and family of those with a gastrostomy tube should receive training, equipment

and ongoing support from a specialist team, e.g. a home enteral feeding team. [2023]

Sources

Guideline Development Group consensus

NICE, 2017b, 2022e; Geeganage et al, 2012

Geeganage et al, 2012; Guideline Development Group consensus

NICE, 2023b; Beavan et al, 2010; Guideline Development Group consensus

British Dietetic Association, 2009; Carnaby et al, 2006; National Patient Safety Agency et
al, 2011

Dennis et al, 2005; NICE, 2017b
Guideline Development Group consensus
NICE, 2017b

Royal College of Physicians, 2021 Royal College of Speech and Language Therapists, 2021;
Guideline Development Group consensus

Guideline Development Group consensus
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4.9 Evidence to recommendations

There is little RCT evidence to guide the management of hydration in people with acute stroke. A
Cochrane review by Hooper et al (2015) of the signs and symptoms of impending and current
dehydration in older people concluded that there is little evidence that any one symptom, sign or test,
including many that clinicians customarily rely on, has any diagnostic utility for dehydration. [2016]

A Cochrane review (Geeganage et al, 2012) included eight trials of the effectiveness of nutritional
support in people with acute and subacute stroke (less than six months) who were non-dysphagic.
Although nutritional supplementation resulted in significantly reduced pressure sores, increased energy
intake and increased protein intake, this did not affect length of hospital stay, dependency or mortality.
Studies included people with variable baseline nutritional status, not just those who were malnourished
or at risk of malnutrition. The effects of the nutritional composition of nutritional support warrants
further study, including the role of leucine supplementation (Yoshimura et al, 2019). [2023]

Since the 2012 edition of this guideline, two Cochrane reviews have compared routes of enteral tube
feeding. One reviewed 11 RCTs comparing gastrostomy versus nasogastric tubes in adults with
swallowing difficulties (Gomes Jr et al, 2015), including four trials in people after stroke (Norton et al,
1996; Bath et al, 2000; Dennis et al, 2005; Hamidon et al, 2006). Although gastrostomy reduced
intervention failure, there was no difference between the interventions in weight change, pneumonia or
mortality. Most studies were small with considerable heterogeneity and methodological limitations.
Geeganage et al (2012) reviewed five RCTs comparing gastrostomy with nasogastric tube feeding in
people with acute and subacute stroke. Although gastrostomy feeding was associated with fewer
feeding failures, less gastrointestinal bleeding and fewer pressure sores, there was no significant
difference in length of hospital stay, dependency or mortality. [2016]

Beavan et al. (2010) conducted a multicentre RCT in people with stroke who required nasogastric tube
feeding due to dysphagia (Section 4.26 Swallowing). In a sample of 104 people, those who had a
nasogastric tube secured using a nasal bridle received a higher proportion of prescribed feed and fluid
compared to the control group who had tubes secured using standard practice. Mahoney et al (2015)
identified the need for training and protocols in confirming the placement and securing of nasogastric
tubes. [2016]

There is insufficient evidence to determine the effectiveness and acceptability of hand mittens or other
measures used to prevent nasogastric tube dislodgement. The impact of practical strategies and
environmental modifications to support people after stroke who are at risk of malnutrition are
recommended areas for future research. [2023]

4.10 Mouth care

Mouth care (also referred to as oral care) refers to the promotion and maintenance of a clean oral cavity
including the teeth, gums, cheeks, tongue and palate. A clean mouth requires the removal of traces of
food and debris and dental plaque. A clean mouth is pleasant for the person with stroke and maintains
the health of the mouth, teeth and gums. Poor oral hygiene can lead to dental caries, periodontal gum
disease, the development of ulceration, soreness, cracked lips and fungal infections, and is associated
with increased bacteria in the mouth and in saliva. In people with dysphagia (Section 4.26 Swallowing)
this may increase the risk of aspiration pneumonia. People with problems chewing and swallowing and
soreness of the mouth report a decrease in the range of food they are able to eat. A clean and healthy
mouth can prevent discomfort and help to achieve good nutrition (Section 4.9 Hydration and
nutrition). Maintaining good oral hygiene can be difficult following a stroke because of cognitive
impairment, dysphagia or arm weakness, and can be made worse by inadequate control of saliva and
medication side effects such as xerostomia (dry mouth). Members of the multidisciplinary team should
be trained to ensure provision of adequate mouth care. [2023]
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4.10 Recommendations

A People with stroke, especially those who have difficulty swallowing or who are tube fed,
should have mouth care at least three times a day (particularly after mealtimes), which
includes removal of food debris and excess secretions, and application of lip balm. [2023]

B People with stroke, including those who have full or partial dentition and/or wear
dentures and especially those who have difficulty swallowing or who are tube fed, should
have mechanical removal of plaque at least twice a day by the brushing of teeth and
cleaning of gums and tongue with a low foaming, fluoride-containing toothpaste.
Chlorhexidine dental gel may be prescribed short term and requires regular review. A
powered toothbrush should be considered. [2023]

C People with stroke who have dentures should have their dentures:

— putin during the day, using a fixative if required;

— cleaned regularly using a denture cleansing agent or soap and water;

— checked, and the individual referred to a dental professional if ill-fitting or
replacement is required.

Any remaining teeth should be cleaned with a toothbrush and fluoride-containing

toothpaste. [2023]

D Staff delivering mouth care in hospital or in a care home or domiciliary setting should

receive training on mouth care, which should include:

— assessment of oral hygiene;

— selection and use of appropriate oral hygiene equipment and cleaning agents;
— provision of mouth care routines;

— awareness and recognition of swallowing difficulties. [2023]

E People with stroke and their family/carers should receive information and training in
mouth care and maintaining good oral hygiene before transfer of their care from
hospital. This information should be clearly communicated within and across care
settings, e.g. within a care plan which includes regular dental reviews. [2023]

4.10 Sources
A Guideline Development Group consensus
B,D  Campbell et al, 2020; Guideline Development Group Consensus

CE Brady et al, 2006; Guideline Development Group Consensus

4.10 Evidence to recommendations

A Cochrane systematic review (Campbell et al, 2020) compared the effectiveness of oral health care
interventions with usual care or other treatment options. There was low quality evidence suggesting
oral health care interventions can improve the cleanliness of patient’s dentures. There was very low
quality evidence that such interventions can improve the knowledge and attitudes of people after a
stroke and healthcare providers. The review acknowledged that maintenance of oral health care after a
stroke should be a priority in clinical care and research. It also noted that co-ordination of future
research is required to address the wide range of outcome measures and associated measurement
tools. [2023]

Establishing locally agreed roles and responsibilities for oral health care is regarded as important to
enable the delivery of high quality oral health care, the efficacy of which should be evaluated to improve
practice. A care plan for oral health, including for people with stroke in care homes, would support
information sharing and emphasise the importance of oral health care. [2023]
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4.11 Continence

Loss of bladder and bowel control is common in the acute phase of stroke and may persist. Incontinence
of urine greatly increases the risk of skin breakdown and pressure ulceration. Incontinence of faeces is
associated with more severe stroke and is more difficult to manage. Constipation is common, occurring
in 55% of people within the first month of stroke, and can compound urinary and faecal incontinence.
Incontinence has a detrimental effect on mood, confidence, self-image and participation in
rehabilitation and is associated with carer stress. Incontinence is an area of stroke that has received
little research interest, despite its substantial negative impact. It needs to be managed proactively to
allow people with stroke to fully participate in their own care and recovery both in the acute phase and
beyond, for example people with mental capacity (Section 4.35 Mental capacity) should be involved in
decisions around the use of catheters and sheaths. [2016]

4.11 Recommendations
A Stroke unit staff should be trained in the use of standardised assessment and

management protocols for urinary and faecal incontinence and constipation in people
with stroke. [2016]

B People with stroke should not have an indwelling (urethral) catheter inserted unless
indicated to relieve urinary retention or when fluid balance is critical. [2016]
C People with stroke who have continued loss of bladder and/or bowel control 2 weeks

after onset should be reassessed to identify the cause of incontinence, and be involved in

deriving a treatment plan (with their family/carers if appropriate). The treatment plan

should include:

— treatment of any identified cause of incontinence;

— training for the person with stroke and/or their family/carers in the management of
incontinence;

— referral for specialist treatments and behavioural adaptations if the person is able to
participate;

— adequate arrangements for the continued supply of continence aids and services.
[2016]

D People with stroke with continued loss of urinary continence should be offered
behavioural interventions and adaptations prior to considering pharmaceutical and long-
term catheter options, such as:

— timed toileting;
— prompted voiding;
— review of caffeine intake;
— bladder retraining;
— pelvic floor exercises;
— external equipment. [2016]
E People with stroke with constipation should be offered:
— advice on diet, fluid intake and exercise;
— aregulated routine of toileting;
— aprescribed medication review to minimise use of constipating medication;
— oral laxatives;
— astructured bowel management programme which includes nurse-led bowel care
interventions;
— education and information for the person with stroke and their family/carers;
— rectal laxatives if severe problems persist. [2016]
F People with continued continence problems on transfer of care from hospital should

2023 Edition, 04 April 2023 77



NATIONAL CLINICAL
GUIDELINE FOR STROKE
for the United Kingdom and Ireland

receive follow-up with specialist continence services in the community. [2016]

4,11 Sources

A B Working Party consensus

C Thomas et al, 2008; Working Party consensus

D NICE, 2013, NICE, 2015

E NICE, 2007; Coggrave et al, 2006; Working Party consensus
F Working Party consensus

4.11 Evidence to recommendations

A 2013 review of bowel management strategies (Lim & Childs, 2013) identified three small studies of
varying quality, and concluded that the evidence was limited but a structured nurse-led approach may
be effective. In a review of therapeutic education for people with stroke, Daviet et al (2012) concluded
from small non-randomised studies that a nurse-targeted education programme may improve longer-
term continence. A small RCT by Moon et al (2012) provided no evidence for bladder reconditioning
with intermittent clamping. A small study by Guo et al (2014) examined the use of transcutaneous
electrical nerve stimulation for the treatment of urinary incontinence over six months and found an
improvement in nocturia, urgency and frequency. Thomas et al (2015) demonstrated the feasibility of a
systematic voiding programme for urinary incontinence in a cluster RCT and proposed a definitive trial.
Recommendations are therefore largely based on NICE guidance and Working Party consensus. [2016]

4.12 Extended activities of daily living

Extended activities of daily living (EADL) encompass both domestic and community activities such as
shopping, cooking and housework that allow complete or virtually complete independence. These
activities also enable community and social participation. See Section 4.14 Driving, and Section 4.15
Return to work. [2016]

4.12 Recommendations
A People whose activities have been limited by stroke should be:

— assessed by an occupational therapist with expertise in neurological disability;

— trained in how to achieve activities safely and given as many opportunities to practise
as reasonable under supervision, provided that the activities are potentially
achievable;

— provided with and trained in how to use any adaptations or equipment needed to
perform activities safely. [2016]

B People with stroke who cannot undertake a necessary activity safely should be offered

alternative means of achieving the goal to ensure safety and well-being. [2016]

4.12 Sources
A Legg et al, 2004

B Working Party consensus

4.12 Evidence to recommendations

New evidence in this area is problematic and has not changed the recommendations since a systematic
review (Legg et al, 2004) found that therapy improved EADL. Although several studies have included
EADL as a secondary outcome, the interventions did not plausibly target EADL. For example, a
systematic review of transcranial direct current stimulation found only limited evidence of any effect on
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EADL (Elsner et al, 2016). The Working Party excluded for methodological reasons one small, non-
randomised trial of community-dwelling people with stroke which substituted a portion of
physiotherapy time with virtual reality games (Singh et al, 2013). [2016]

One large multi-centre RCT included people with stroke who wanted to get out of the house more often.
It compared an intervention to increase outdoor mobility (e.g. exercise, activities and confidence-
building, provided by a therapist over an average of seven sessions) with a single session of personalised
advice and leaflets on transport and mobility (Logan et al, 2014). This increased the number of journeys
made and had a lasting effect, but practical limitations in collecting the data on the number of journeys
may have limited the reliability of the outcome measure. The intervention did not affect the primary
(quality of life) or any other outcome, and was not cost-effective. More appropriate and reliable
outcome measures are needed in future trials. [2016]

4.13 Sex

The physical and psychological impact of stroke can affect role identity and relationships with sexual
partners, and sexual dysfunction can amplify these problems. Sexual dysfunction is common after
stroke, affecting both the person with stroke and their partner (Korpelainen et al, 1999; Thompson &
Ryan, 2009; Rosenbaum et al, 2014). It is typically multifactorial including other vascular disease,
altered sensation, limited mobility, the effects of medication, mood changes and fear of precipitating
further strokes. Regaining intimacy with partners can have a positive effect on self-esteem and quality
of life and help to strengthen relationships. Discussion of sex and sexual dysfunction after stroke can be
overlooked - healthcare professionals are often reluctant to raise the issue, and people with stroke are
unlikely to raise the subject without encouragement (Rosenbaum et al, 2014). [2016]

4.13 Recommendations

A People with stroke should be asked, soon after discharge and at their 6-month and annual
reviews, whether they have any concerns about sex. Partners should also have an
opportunity to raise any problems. [2016]

B People with sexual dysfunction after stroke who want further help should be:

— assessed for treatable causes including a medication review;

— reassured that sexual activity is not contraindicated after stroke and is extremely
unlikely to precipitate a further stroke;

— assessed for erectile dysfunction and the use of a phosphodiesterase type 5 inhibitor
(e.g. sildenafil);

— advised against the use of a phosphodiesterase type 5 inhibitor for 3 months after
stroke and/or until blood pressure is controlled;

— referred to a professional with expertise in psychosexual problems if sexual
dysfunction persists. [2016]

4,13 Sources

A Thompson and Ryan, 2009; Schmitz and Finkelstein, 2010; Rosenbaum et al, 2014;
Working Party consensus
B Cheitlin et al, 1999; Melnik et al, 2007; Lorberboym et al, et al, 2010; Song et al, 2007

4.13 Evidence to recommendations

The Working Party found no new evidence that could inform a recommendation. A narrative literature
review (Rosenbaum et al, 2014) identified the need for staff training and a structured approach to
assessment. There is little evidence of the risks and benefits of phosphodiesterase type 5 inhibitors
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after stroke (e.g. sildenafil), as people within 6 months of stroke or with ischaemic heart disease were
excluded from the original trials. There is no reason to suspect that people are at increased risk of side
effects after stroke but the consensus of the Working Party is to wait for 3 months after stroke before
prescribing sildenafil, once blood pressure is controlled. [2016]

4.14 Driving

Being able to drive is important to people with stroke for practical reasons and because it influences
self- esteem and mood. However, there are potential risks associated with driving after stroke.
Healthcare professionals therefore need to discuss and give advice on fitness to drive. The current UK
regulations regarding driving are available online at https://www.gov.uk/guidance/general-information-
assessing-fitness-to-drive and for the Republic of Ireland at

https://www.ndls.ie/images/PDF Documents/Slainte agus Tiomaint Medical Fitness to Drive Guidel
ines.pdf. [2016]

4.14 Recommendations

A People who have had an acute stroke or TIA should be asked about driving before they
leave the hospital or specialist outpatient clinic. [2016]
B People with stroke who wish to drive should:

— be advised of the exclusion period from driving and their responsibility to notify the
DVLA, DVA or NDLS if they have any persisting disability which may affect their
eligibility;

— be asked about or examined for any absolute bars to driving e.g. epileptic seizure
(excluding seizure within 24 hours of stroke onset), significant visual field defects,
reduced visual acuity or double vision;

— be offered an assessment of the impairments that may affect their eligibility, including
their cognitive, visual and physical abilities;

— receive a written record of the findings and conclusions, copied to their general
practitioner. [2016]

C People with persisting cognitive, language or motor disability after stroke who wish to
return to driving should be referred for on-road screening and evaluation. [2016]
D People who wish to drive after a stroke should be informed about eligibility for disabled

concessions (e.g. Motability, the Blue Badge scheme). [2016]

4.14 Sources
A B Working Party consensus
C Devos et al, 2011; Working Party consensus

D Working Party consensus

4.14 Evidence to recommendations

A Cochrane review of four small trials of interventions to improve on-road driving skills after stroke
concluded there was insufficient evidence to guide practice (George et al, 2014). No trials evaluated on-
road driving lessons, and one study investigated simulator training. This showed promise but is not
sufficient to recommend routine use in rehabilitation after stroke. [2016]

Observational studies of the predictive value of neuropsychological tests and screening tools for on-road
driving performance suggest several that may support decision making when referring people with
stroke for on-road driving tests (Korner-Bitensky et al, 2011; Aslaksen et al, 2013; Devos et al, 2014). A
systematic review suggested that the Road Sign Recognition and Compass subtests of the Stroke Drivers
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Screening Assessment, together with Trail Making Test B, may be indicators of those at risk of failing an
on-road assessment (Devos et al, 2011). Many cognitive tests are not valid for people with aphasia
(Section 4.43 Aphasia) for whom on-road assessment may be needed. Studies investigating fitness to
drive often exclude people with visual impairments and therefore clinicians should ensure that they
assess all relevant impairments including vision (Section 4.48 Vision) and cognition (Sections 4.28
Psychological effects of stroke — general, 4.29 Cognitive screening, 4.30 Cognitive assessment). [2016]

4.15 Return to work

Returning to work is an important goal for many people after a stroke, and people should be asked
about their work at the earliest opportunity to enable staff to better understand their role in society.
‘Work’ comprises different forms of occupation, including paid employment, vocational training,
sheltered, therapeutic or voluntary work, and adult education (Tyerman, 2012). The UN Convention on
the Rights of Persons with Disabilities (United Nations, 2022) discusses the importance of work and
education and recreation in equal measure. Specifically, Article 27 identifies “the right of persons with
disabilities to work, on an equal basis with others”. The average rate of return to work after stroke is
56% at 1 year (Duong et al, 2019). Not being in work after stroke is associated with health risks (Waddel
& Aylward, 2005) reduced quality of life and poorer psychosocial outcomes (Busch et al, 2009; Robison
et al, 2009). Benefits of returning to work include improvements in quality of life (Matérne et al, 2018),
better perceived general health, reduced pain and depression, and higher perceived participation and
autonomy compared to those not returning to work (Westerlind et al, 2020). [2023]

Returning to work is often complex and depends on a range of interacting factors and the engagement
of different stakeholders (Schwarz et al, 2018). Barriers and facilitators after stroke include personal
factors, workplace factors and factors related to rehabilitation services (Brannigan et al, 2017; Schwarz
et al, 2018). Given the complexity of returning to work after stroke, many people require co-ordinated
action involving trained staff with the required competencies and knowledge of the relevant legislation
(Scott & Bondoc, 2018), involving all stakeholders. [2023]

Vocational rehabilitation (VR) is summarised as “a co-ordinated plan supported by all those working
with the employee to optimise their work capability” (British Society of Rehabilitation Medicine, 2021).
VR is a neglected area within statutory health services, and returning to work remains a largely unmet
need (BSRM, 2021). The BSRM (2021) and the National Stroke Service Model for England (2021) outline
three levels of VR services, ranging from routine guidance to specialist VR for people with complex
problems. VR services need to be aware of recommendations based on the experiences of people who
have had a stroke, their colleagues and managers (Hellman et al, 2016; Brannigan et al, 2017; Ost
Nilsson et al, 2017; Ost Nilsson et al, 2020). [2023]

4.15 Recommendations

A People with stroke should be asked about their work at the earliest opportunity,
irrespective of whether they plan to return. This will enable staff to have a better
understanding of their role before having a stroke, and offer the person an opportunity to
discuss their thoughts and feelings. [2023]

B People who need or wish to return to any type of work after stroke should:

— be provided with information regarding rights, financial support and vocational
rehabilitation. This should include information regarding driving, where appropriate
(e.g. in the work role or travelling to work);

— be supported to understand the consequences of their stroke in relation to work;

— be supported by an appropriate professional with an understanding of the person’s
work-related needs to discuss with their employer their return to work, at a time that
is appropriate, taking account of their job role and the support available. Timing
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4.15

should be mutually agreed between the person with stroke, the employer and the
professional delivering vocational rehabilitation. This should include human resources
where appropriate;

— be supported to identify their work requirements with their employer, with input from
occupational health, where available;

— be assessed on relevant work-related skills and competencies to establish their
potential for return;

— participate in discussions and decision making regarding the most suitable time and
way to return to work, including the nature and amount of work;

— be referred to statutory employment support (e.g. Jobcentre Plus, Intreo) or
vocational rehabilitation (VR), as appropriate to their needs. VR may be provided by
publicly funded organisations (such as the NHS), the independent sector (including
services funded through the UK’s Department for Work and Pensions such as Access
to Work) or the voluntary sector (including support from stroke key workers);

— signposted if required to seek advice from their employer’s human resources
department (or equivalent), trade union and/or seek specific legal advice. [2023]

Services supporting people with stroke to return to work should ensure that:

— there is a co-ordinator (or co-ordinating team or joint cross-agency working)
responsible for liaison and support with planning and negotiating return to work with
all those involved (including co-workers and managers, where applicable) and who
ensures all involved are aware of their roles, responsibilities, and relevant legislation;

— employers are provided with information and education regarding the individual
needs of the person following stroke such as communication needs or fatigue;

— workplaces offer flexibility (e.g. workplace accommodation) to enable people with
stroke to adapt their return to work, in line with the requirements of the Equality Act
(2010) in the UK and Employment Equality Acts (1998-2015) in Ireland. [2023]

Vocational rehabilitation programmes for people returning to work after stroke should

include:

— assessment of potential barriers and facilitators to returning to work, based on the
work role and demands from both the employee’s and employer’s perspectives;

— an action plan for how barriers may be overcome;

— interventions as required by the individual, which may include vocational counselling
and coaching, emotional support, adaptation of the working environment, strategies
to compensate for functional limitations (e.g. communication, cognition, mobility and
arm function), and fatigue management;

— collaboration between the person with stroke, their employer and healthcare
professional in planning, facilitating and monitoring their return to work. [2023]

Healthcare professionals who work with people following stroke should have knowledge

and skills about supporting them to return to work, appropriate to the nature and level of

service they provide. [2023]

Authorised healthcare professionals should provide a statement of fitness to work (e.g. ‘fit

note’) to support people to return to work, including recommended alterations to work

patterns, tasks undertaken or environment. [2023]

Sources
Guideline Development Group consensus

Ntsiea et al, 2015, Guideline Development Group consensus
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Ost Nilsson et al, 2017, 2020; Guideline Development Group consensus
Guideline Development Group consensus

Scott and Bondoc, 2018; Guideline Development Group consensus

mom QO 0O

Guideline Development Group consensus

4.15 Evidence to recommendations

There is a paucity of evidence to inform recommendations on returning to work after a stroke. In
countries where usual care includes a statutory programme of vocational rehabilitation (VR), it may not
be possible to conduct RCTs where the control group is denied VR. An RCT by Ntsiea (2015) involving 80
participants (N=40 each in the intervention and control group) reported benefits from a workplace
intervention versus usual care in improving return to work rates after stroke (60% versus 20%, odds
ratio (OR) 5.2, 95% Cl 1.8 to 15.0 at 6 months). The 6-week person-centred intervention included a
multiprofessional, multiphase intervention involving collaboration between the person with stroke,
healthcare professionals and their employer. Participants were mainly better-educated, in higher paid
jobs, and were independent in ADL after their stroke. The intervention was based in each person’s
workplace. This was a small study, undertaken in South Africa, where policies, employment
circumstances and services for people with stroke will differ from those in the UK and Ireland. [2023]

Key factors for a successful return to work include having an understanding of the consequences of
stroke, clear communication and active participation in planning the process (Ost Nilsson et al, 2017).
This study also identified the important role of a co-ordinator, acting as a liaison by providing
information and support for planning and negotiating return to work. Continuing communication and
support were considered important, as well as flexibility to ensure work can be adapted to the individual
(Ost Nilsson et al, 2017). [2023]

In addition to the person with stroke, successfully returning to work may also require consideration of
their colleagues. Returning to work is likely to be stressful, as relationships need to be re-established
and increased responsibility and workload for colleagues need to be managed (Ost Nilsson et al, 2020).
This study identified the need for co-ordination to ensure the person with stroke, their co-workers and
managers are aware of roles, responsibilities, and relevant legislation, along with commitment and
support from the employer (Ost Nilsson et al, 2020). [2023]

A RCT is underway in the UK (RETAKE, ISRCTN12464275) which will help identify the key ingredients of
effective VR and guide the future model of clinical delivery. [2023]

Motor recovery and physical effects of stroke

4.16 Introduction

This section focuses on the physical effects of stroke which are common in the majority of people
following stroke, and often lead to activity limitations. This section reviews the evidence associated
with the various physical effects of stroke with a particular focus on intensive rehabilitation approaches
to promote motor recovery. [2023]

Various therapeutic options may be appropriate for a person during their rehabilitation after a stroke. It
is important that interventions are selected in collaboration with the person, considering their goals,
preferences and other impairments. Whatever the intervention chosen, it must be delivered at the
appropriate intensity and dose to achieve optimal outcomes, and at the right point in the person’s
recovery. Multidisciplinary planning and collaboration are essential in the delivery of rehabilitation
programmes, and all interventions should be regularly monitored and evaluated using appropriate
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outcome measures to guide ongoing rehabilitation plans. Exercise should be commenced early after
stroke (see Section 3.12 Early mobilisation) and to a level appropriate to the medical status of the
individual. [2023]

4.17 Motor Impairment

Muscle Weakness

Weakness of the limbs and face are amongst the most common impairments after stroke, giving rise to
a hemiplegia. Weakness is the strongest factor influencing dexterity and upper limb function, activities
of daily living, balance and walking (J@rgensen et al, 1995; Tyson et al, 2006b; Harris & Eng, 2007;
Veerbeek et al, 2011; Preston et al, 2021). This is reflected in tools to predict recovery of upper limb
function and walking after stroke, in which the degree of weakness is the main predictive factor (Smith
et al, 2017; Stinear et al, 2017b; Selles et al, 2021). Weakness should therefore be the main focus of
treatment to improve movement and subsequently physical function and activity. [2023]

Weakness is defined as an inability to generate muscle forces. It is caused by loss of facilitatory drive to
anterior horn motor neurones from higher centres, primarily the motor cortex via the corticospinal
tract. This primary impairment is exacerbated by further weakness and stiffness secondary to inactivity
and disuse (Gracies, 2005; Kamper et al, 2006; Gray et al, 2007; Hoffmann et al, 2016). Limited force
generation is seen in all types of muscle contraction (isometric, concentric and eccentric), speed of
contractions (power), sustained and repeated contractions (endurance) and integration within and
between muscle groups (co-ordination; Kristensen et al, 2017). In most cases, the degree of weakness is
similar between the upper and lower limbs, and in all muscle groups within a limb. The degree of
weakness is mainly determined by stroke severity, location and pre-morbid strength; age, sex and side
or type of stroke are not factors (Tyson et al, 2006a). Strengthening interventions increase strength,
improve activity, and do not increase spasticity (Ada et al, 2006); however, selection of appropriate
exercises for an individual is important. [2023]

Cardiorespiratory fitness

Cardiorespiratory or aerobic fitness is defined as the ability to transport and use oxygen (Saunders et al,
2020), which confers some degree of endurance. Many people with stroke have low cardiorespiratory
fitness pre-morbidly (Kurl et al, 2003) which is exacerbated by the increased energy costs of moving, and
by inactivity after stroke (lvey et al, 2005; Smith et al, 2012; Tieges et al, 2015; Kramer et al, 2016). Low
cardiorespiratory fitness is seen in all stages of recovery and can make it difficult for people with stroke
to engage in rehabilitation and maintain basic mobility and daily activities (Kunkel et al, 2015). In turn,
this feeds into further inactivity, limits participation and increases the risk of recurrent stroke (Mayo et
al, 1999; Billinger et al, 2015) making cardiorespiratory fitness an important target for rehabilitation to
both maximise recovery and to reduce the risk of recurrence. [2023]

The principal approach to treat both weakness and cardiorespiratory fitness after a stroke is exercise,
which is defined as “physical activity that is planned, structured and repetitive to condition any part of
the body” (Saunders et al, 2020). There is overlap between exercise and repetitive task practice (where
functional tasks or activities are practised intensively) and physical activity in which exercise is often set
in a recreational context. These terms are sometimes used interchangeably. There are many different
ways of exercising, often classified as:
- cardiorespiratory training - generally walking (often on a treadmill) or cycling (stationary or
recumbent) at sufficient intensity to produce a cardiorespiratory training effect;
- resistance or strength training using body weight or equipment to resist muscle contractions
with a primary aim of improving muscle strength, power and endurance;
- mixed training — a combination of cardiorespiratory and resistance training e.g. circuit training
classes. [2023]
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Treadmills with and without bodyweight support (including underwater and robot-assisted treadmills)
and other equipment (such as arm ergometers, seated steppers and static bicycles) are all ways of
delivering aerobic and strength training and have been recommended as training methods. Exercise in
any form can be delivered individually or in groups, supervised, semi-supervised or independently in
health-related or community venues (Mahmood et al, 2022a; Mahmood et al, 2022b). People with
stroke report that they value exercise activity and are willing to exercise intensively, even early after
stroke. As well as the physical benefits, exercise helps to build confidence, reduce boredom and fosters
autonomy. Many also appreciate the camaraderie and peer support experienced in group exercise,
preferably in non-healthcare community settings. However, patients also often lack confidence and the
self-efficacy to exercise, needing information and the support of professionals and family to overcome
the difficulties caused by the stroke and other health conditions (Luker et al, 2015; Poltawski et al, 2015;
Young et al, 2021). Health care professionals also face barriers to implementing exercise after stroke.
Many feel they lack the knowledge and skills to prescribe exercise effectively, are concerned about
safety and have misconceptions about the capabilities and motivation of people with stroke. Lack of
resources in terms of staffing, resources, knowledge and training are also an issue (Gaskins et al, 2021;
Moncion et al, 2022). [2023]

4.17 Recommendations

A People with stroke should be assessed for weakness and cardiovascular fitness using a
standardised approach, and have the impairment explained to them and their
family/carers. Assessment and outcome measures used should encompass the range of
effects of exercise including weakness, cardiovascular fitness and activities. [2023]

B People with weakness after stroke sufficient to limit their activities should be assessed
within 24 hours of admission by a therapist with knowledge and skills in neurological
rehabilitation. [2023]

C Clinicians should screen for, prescribe and monitor exercise programmes for people with
stroke, e.g. using a 6 minute walk test or shuttle test. Programmes should be
individualised to the person’s goals and preferences. Screening equipment (such as
treadmills, ECG and blood pressure monitors) should be available, and clinicians should
liaise with other services that offer exercise-based rehabilitation (e.g. cardiac or
pulmonary rehabilitation) with regard to integrating screening and exercise resources.
[2023]

D People with weakness after stroke should be taught task-specific, repetitive, intensive
exercises or activities to increase their strength. Exercise and repetitive task practice
should be the principal rehabilitation approaches, in preference to other therapy
approaches including Bobath. [2023]

E People with stroke should be offered cardiorespiratory training or mixed training once
they are medically stable, regardless of age, time since stroke and severity of impairment.
— Facilities and equipment to support high-intensity (greater than 70% peak heart rate)

cardiorespiratory fitness training (such as bodyweight support treadmills and/or
static/recumbent cycles) should be available;

— The dose of training should be at least 30-40 minutes, 3 to 5 times a week for 10-20
weeks;

— Programmes of mixed training (medium intensity cardiorespiratory [40%-60% of heart
rate reserve] and strength training [50-70% of one-repetition maximum]) such as
circuit training classes should also be available at least 3 days per week for 20 weeks;

— Exercise aimed at increasing heart rate should be used for those with more severe
weakness, such as using arm cycles or seated exercise groups;
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— The choice of programme should be guided by patients’ goals and preferences and
delivery of the programme individualised to their level of impairment and goals.
[2023]

F People with respiratory impairment and at risk of pneumonia after stroke should be
considered for respiratory muscle training using a threshold resistance trainer or flow-
oriented resistance trainer.

— Training should be carried out for at least 20 minutes per day, 3 days per week for 3
weeks;

— The relevant clinicians (nurses, speech and language therapists, physiotherapists and
support staff) should be trained in how to use the training equipment. [2023]

G People with stroke who are unable to exercise against gravity independently should be
considered for adjuncts to exercise (such as neuromuscular or functional electrical
stimulation), to support participation in exercise training. [2023]

H People with stroke should be supported with measures to maximise exercise adherence
such as:

— measures to build confidence and self-efficacy (such as the use of social networking
apps or physical activity platforms);

— ensuring patients and family/carers know the benefits of exercise and why they are
doing it, including how the exercises given relate to their individual needs;

— incorporation of exercise into documented goal setting;

— individualisation of exercise programme to suit their abilities and goals;

— use of technology (e.g. apps, videos, phone check-ins);

— ongoing coaching to support written exercise instructions;

— the involvement of family and carers with exercise. [2023]

I Clinicians should not use risk assessment protocols that limit training for fear of
cardiovascular or other adverse events except where screening has identified intensive
exercise is contraindicated for an individual. [2023]

4.17 Sources
A B Guideline Development Group consensus

C MacKay-Lyons et al, 2020

D Pollock et al, 20144, c; Veerbeek et al, 2014b; Scrivener et al, 2020; Dorsch et al, 2020,
2023

E Guideline Development Group consensus

F Zheng et al, 2020; Zhang et al, 2022; Guideline Development Group consensus

G MacKay-Lyons et al, 2020; Guideline Development Group consensus

H Miller et al, 2017; Gunnes et al, 2019; Garcia-Cabo and Lépez-Cancio, 2020; Mahmood et

al, 2022; Guideline Development Group consensus

| Guideline Development Group consensus

4.17 Evidence to recommendations

Seven high quality systematic reviews including one Cochrane review that assessed the effect of
exercise on motor impairments (weakness and/or cardio-respiratory fitness) (Lloyd et al, 2018; Lee &
Stone, 2020; Luo et al, 2020; MacKay-Lyons et al, 2020; Saunders et al, 2020; Anjos et al, 2022; Machado
et al, 2022). These reviews provided a moderate to high level of evidence that all types of exercise are
safe and feasible for all stages of stroke recovery in people with all severities of stroke, even those with
severe impairments who are unable to walk (English et al, 2017; Lloyd et al, 2018; Luo et al, 2020;
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MacKay-Lyons et al, 2020; Pogrebnoy & Dennett, 2020; Saunders et al, 2020; Anjos et al, 2022). A high
quality review (albeit with a small number of trials) indicated improvements in cardiorespiratory fitness
can be maintained over six months after training (Machado et al, 2022). Exercise did not negatively
affect spasticity, muscle tone, quality of movement, pain, falls, fatigue, or cardiac events (Ada et al,
2006; Kuys et al, 2011; Mead et al, 2012; Billinger et al, 2014). However, it should be noted that safety
was rarely a focus in the selected trials and safety reporting often lacked detail. One high quality trial of
aerobic training in people with subacute stroke that specifically completed a safety assessment as a
planned secondary analysis (Rackoll et al, 2022) reported a higher incidence of serious adverse events in
the aerobic training group than the control group. However, these were not, or were highly unlikely to
be, related to the training. Regression analyses indicated that risk was greater in people with diabetes
or atrial fibrillation, unmodified by age or stroke severity. The trial was not powered for this analysis so
any interpretation needs to be treated with caution. However, it does highlight that more research is
needed to fully understand the safety aspects of aerobic training, particularly in those with stroke-
related co-morbidities. [2023]

Cardiorespiratory training, especially when involving walking, appears to be the most effective (with a
moderate effect size) for cardiorespiratory fitness, and walking and balance. Mixed training has a
slightly lesser effect. Resistance training is most effective in improving muscle strength and endurance
(Saunders et al, 2020). The type of exercise prescribed depends, therefore, on the patient’s treatment
goals. However, cardiorespiratory training involving walking has the greatest overall benefit, which can
persist into the long term (Saunders et al, 2020). [2023]

Although the optimal way to deliver exercise after stroke is still not clear, there is an indication from
high quality meta-analyses (albeit of a small number of trials) that treadmill gait training may be more
effective than cycle ergometry (Luo et al, 2020), and that high intensity interval training (HIIT, in which
periods of maximal intensity exercise are interspersed with low activity or rest) may be more effective
than continuous aerobic training in terms of cardiorespiratory fitness, strength and function (Anjos et al,
2022). The optimal dose of exercise is unclear and there have been no dose-response studies of
sufficient quality to inform practice. Nonetheless, several high quality meta-analyses have made
recommendations for the minimum dose of exercise needed to be effective:

e Cardiorespiratory training: High-intensity exercise (70-85% heart rate reserve / VO, peak) for 30-40
minutes, 3 to 5 times a week for about 12 weeks. High-intensity exercise can also be defined as
‘achieving greater than 70% peak heart rate’ or ‘a score of more than 14/20 on the Borg Rating of
Perceived Exertion (RPE) scale’ (Luo et al, 2020; Anjos et al, 2022).

¢ Mixed training: Moderate intensity aerobic training (40%-60% of heart rate reserve) plus moderate
intensity resistance training (50%-70% of one-repetition maximum) 3 days per week for at least 20
weeks. Longer training sessions promote greater cardiorespiratory fitness; moderate frequency
and lower volume exercise (number of repetitions) benefit muscle strength; and moderate
frequency and longer duration benefit walking capacity (Lee & Stone, 2020).

e Non-ambulant individuals are able to take part in cardiorespiratory training using bodyweight-
supported treadmill training (increasing the treadmill incline as well as speed to achieve the
required heart rate), electromechanical gait training or static or recumbent cycle ergometry. A high
quality meta-analysis found insufficient evidence to make specific recommendations but the dose
of cardiorespiratory training that improved fitness and mobility was similar to that above (Lloyd et
al, 2018; Shen et al, 2018; MacKay-Lyons et al, 2020). [2023]

A key issue when prescribing exercise is that the effects of exercise are specific to the movements or
tasks trained. Two high quality systematic reviews with meta-analysis have also concluded that
respiratory muscle training using a threshold resistance trainer or flow-oriented resistance trainer can
reduce the risk of post-stroke respiratory complications (i.e. pneumonia RR 0.11-0.51) with a number
needed to treat of 15 (Zheng et al, 2020; Zhang et al, 2022). However, the nature or extent of the
respiratory impairment and proportion of participants who had dysphagia were unclear. The most
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effective training protocol was more than 20 minutes per day, three times per week for three weeks
(Zhang et al, 2022). [2023]

Exercise is only effective if people do it. Although adherence to supervised exercise in a treatment
setting is often good, the rates tend to fall when people are not directly supervised, whether outside
therapy sessions whilst an inpatient, or when exercising at home. Clinicians need to take measures to
support adherence, such as ensuring people and their family/carers know the benefits of exercise and
why they are doing it, incorporating exercise into goal setting, individualising the exercise programme to
suit patients’ abilities and goals, using technology (e.g. apps, videos, phone check-ins), providing
ongoing supervision and coaching to support written exercise instructions, and involving family and
carers (Miller et al, 2017; Gunnes et al, 2019; Garcia-Cabo & Lépez-Cancio, 2020; Mahmood et al,
2022a). [2023]

4.18 Arm function

Approximately 70% of people experience loss of arm function after a stroke, and this persists for about
40%. This section includes interventions intended to deliver repetitive and functionally relevant practice
to improve arm function. Guideline users should also refer to other relevant sections that cover the
following: weakness (Section 4.17 Motor impairment), sensation (Section 4.47 Sensation), shoulder
subluxation and pain (Section 4.23.3 Shoulder subluxation and pain), activities of daily living (Section 4.8
Independence in daily living). [2023]

Patterns of arm recovery are varied and are largely dependent on the initial degree of weakness and
patency of the corticospinal tract (Stinear et al, 2017a), particularly preservation or return of finger
extension and shoulder abduction. This has led to the development of tools to predict arm recovery in
clinical practice: for example the SAFE and PREP2 tools (Nijland et al, 2010; Stinear et al, 2017b) and the
Viatherapy app, an app to guide evidence-based rehabilitation (Wolf et al, 2016). Prognostic tools may
be useful to help identify who is most likely to benefit from intensive upper limb interventions and who
requires a compensatory approach focusing on reduction of secondary complications such as shoulder
subluxation, pain and spasticity. [2023]

Whilst research regarding interventions to promote motor recovery has progressed, continued focus is
required to ensure these are implemented into practice. Intensity of practice of movements and tasks
during therapy must be coupled with efforts to translate movements into everyday activities. Current
practice in the UK indicates too few rehabilitation sessions are dedicated to the upper limb and within
sessions too few repetitions are achieved (Stockley et al, 2019). A co-ordinated multidisciplinary
approach should be taken to maximise upper limb rehabilitation as well as ensuring that people are
supported to practise outside of therapist-delivered sessions. [2023]

Management and recovery of the hemiplegic upper limb often takes place over months or years and
must be considered in the context of other impairments including sensation, sensory or visual neglect,
learnt non-use, spasticity and balance. Whilst promoting motor recovery (particularly early after stroke)
is of the utmost importance, enabling the person to be independent in daily life activities, such as eating
and drinking, is essential, and compensatory strategies should be used where appropriate. [2023]

Repetitive task practice

Recovery of the upper limb is best achieved through training that involves repetition of functional tasks
and targeted exercises that follow motor learning principles. Components of functional tasks may be
practised but should then be incorporated into practice of the whole functional task. Training should be
supplemented with aids and equipment as necessary to enable safe, intensive and functionally relevant
practice. [2023]
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Electrical stimulation

Electrical stimulation has been used as an adjunctive treatment for the upper limb for many years. The
most common form is therapeutic or cyclical electrical stimulation (also known as neuromuscular
electrical stimulation [NMES]) to the wrist and finger extensors, which stimulates the muscles to
contract in order to improve weakness and reduce motor impairment. [2023]

Vagus nerve stimulation

Vagus nerve stimulation (VNS) aims to enhance the effects of repetitive task training by stimulating the
vagus nerve during the movement(s) being practised. It is therefore limited to use in people with mild-
moderate upper limb weakness (typically, a Fugl-Meyer Upper limb Assessment score of 20-50/100).
The stimulation is applied either by an implanted device directly attached to the vagus nerve, or
indirectly by transcutaneous nerve stimulation over the vagus nerve in the left side of the neck or the
sensory area of the nerve on the external part of the ear. The exact mechanism of action is unknown
but it is associated with increased neuroplasticity (Hays et al, 2013; Engineer et al, 2019). [2023]

Constraint-induced movement therapy

The original constraint-induced movement therapy (CIMT) protocol incorporates three components of
rehabilitation consisting of (1) intensive graded practice of the paretic arm for 6 hours a day for 2 weeks
(shaping), (2) constraining the non-paretic arm with a mitt to promote use of the weak arm for 90% of
waking hours, (3) a transfer training package to learn to use the paretic arm in a real-world environment
completing functional tasks (Wolf et al, 2006; Taub et al, 2013). Original protocols for CIMT were found
to be effective in improving arm function for people following a subacute stroke but only when all three
components were used, and ‘forced use’ is not effective alone (Kwakkel et al, 2015). The time resource
needed for CIMT has made this approach challenging to adopt in clinical practice. [2023]

In subsequent years various protocols have been developed aiming for 3-4 hours of CIMT, core
components of which are consistent with the original intervention. These are now more commonly
adopted in clinical practice, delivered by a combination of qualified therapists, rehabilitation assistants
and self-practice, supported remotely as appropriate. Using the paretic arm in functional daily tasks
remains a key feature of all modified CIMT (mCIMT) programmes and should be aligned to individualised
goals. [2023]

Mental practice

Mental practice is a training method that involves repetitive cognitive rehearsal of physical movements
in the absence of physical, voluntary attempts. From a practical perspective, mental practice constitutes
a feasible alternative to other rehabilitation approaches to produce the movement because it does not
require physical movement, can be performed without direct supervision, and requires minimal expense
and equipment (Page & Peters, 2014). Mental practice may promote neuroplasticity, as neuroimaging
studies have shown that similar overlapping brain areas are activated in mental practice and with
physical movement (Di Rienzo et al., 2014). [2023]

Mirror therapy

Mirror therapy involves performing movements of the non-affected arm, whilst watching its mirror
reflection hiding the affected arm. This creates a visual illusion of enhanced movement capability of the
affected arm (Yang et al, 2018). The precise mechanisms of mirror therapy are not fully understood, but
it is pro