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Please note the following about this document: 

• This document contains draft updates to the 2016 National Clinical Guideline for Stroke.  It is 

being issued for peer review and public consultation purposes only.   

• The 2023 edition of the guideline will be a partial rather than a full update of the 2016 edition.  

The 2016 edition contains 6 chapters.  This document only contains the four chapters where 

changes to recommendations are being proposed, that is, chapters 2-5.   

• Text from 2016 which has not been reviewed will not be changed.  This text is in grey in the 

consultation document.  This text is not open for consultation or peer review.  

• Peer review and consultation comments are requested on the text in black and marked [2023].   

There are three reasons why the text may be black and marked [2023]:  

o The recommendation and supporting text are new since the 2016 edition  

o The recommendation and supporting text have been updated since the 2016 edition as 

a result of new evidence  

o 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.   

• The 2023 guideline will be published on a website rather than as a book.  Because of this the 

paragraph numbering will be simplified and the text will follow a different order than in 2016.  

The new text order is followed in the black consultation text.  The order of the text in grey in the 

consultation document usually remains unchanged from 2016, but text has occasionally been 

moved or renumbered without changing the content.    
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2 Organisation of Stroke Services 1 

_________________________________________________________________________________________________________________ 2 

2.0 Introduction 3 

This chapter considers stroke management from a population perspective, addressing the means of 4 
organising services to deliver high quality stroke care.  If services for people with stroke are poorly 5 
organised, outcomes will also be poor despite the evidence-based practice and best endeavours of 6 
individual clinicians.  Furthermore, if clinical teams do not have sufficient knowledge and skills, and are 7 
not consistent in their clinical practice, many people will receive sub-optimal care. 8 
 9 
The recommendations in this chapter affect the full range of services within a comprehensive acute and 10 
community stroke service, and many of them have a strong evidence base and are among the most 11 
important contained in this guideline. 12 

2.1 Public awareness of stroke 13 

In recent years mass media campaigns such as the Face Arm Speech Time (FAST) campaign, have been 14 
delivered with the aim of increasing public awareness of the symptoms and signs of stroke (available at 15 
http://www.nhs.uk/actfast/Pages/know-the-signs.aspx).  Public awareness of stroke prevention and 16 
treatment are also important. 17 

2.1 Evidence to recommendations 18 

The available research indicates some trends with regard to mass media campaigns, for example: 19 
television may be more effective than posters and newspaper advertisements; campaigns need to be 20 
repeated rather than short-term and one-off, and there are methodological weaknesses in the research 21 
(Lecouturier et al., 2010a).  The evidence for a direct link between awareness and recommended 22 
behaviour is weak, especially among older members of the population, ethnic minority groups and those 23 
with lower levels of education ‒ population groups at greater risk of stroke (Jones et al., 2010).  24 
Campaigns aimed at both public and healthcare professionals may have more impact on professionals 25 
than the public (Lecouturier et al., 2010b).  More research in the area of improving public awareness 26 
and appropriate action is needed. 27 

2.1 Recommendation 28 

A Public awareness campaigns of the symptoms of stroke should be recurrent, targeted at 29 

those most at risk of stroke, and formally evaluated. 30 

2.1 Sources 31 

A Lecouturier et al 2010a,b; Working Party consensus 32 

 33 

2.2 Specialist stroke services  34 

  ‒  A specialist is defined as a healthcare professional with the necessary knowledge and skills in 35 
managing people with stroke and conditions that mimic stroke, usually by having a relevant further 36 
qualification and keeping up to date through continuing professional development.  This does not 37 
require the healthcare professional exclusively to manage people with stroke, but does require them to 38 
have specific knowledge and practical experience of stroke. 39 
  ‒  A specialist team or service is defined as a group of specialists who work together regularly 40 
managing people with stroke and conditions that mimic stroke, and who between them have the 41 
knowledge and skills to assess and resolve the majority of problems.  At a minimum, any specialist unit, 42 

http://www.nhs.uk/actfast/Pages/know-the-signs.aspx
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team or service must be able to deliver all the relevant recommendations made in this guideline.  This 43 
does not require the team exclusively to manage people with stroke, but the team should have specific 44 
knowledge and practical experience of stroke. 45 
 46 

2.3 Transfer to acute stroke services 47 

2.3  Recommendations 48 

A Community medical services and ambulance services (including call handlers and primary 49 

care reception staff) should be trained to recognise people with symptoms indicating an 50 

acute stroke as an emergency requiring transfer to a hyperacute stroke centre with pre-51 

alert notification to the stroke team. [2023] 52 

B People with an acute neurological presentation suspected to be a stroke should be 53 

admitted directly to a hyperacute stroke unit which cares predominantly for stroke 54 

patients and have access to a designated thrombectomy centre for consideration of 55 

mechanical thrombectomy. [2023] 56 

C Acute hospitals receiving medical admissions that include people with suspected stroke 57 

should have arrangements to admit them directly to a hyperacute stroke unit on site or at 58 

a designated neighbouring hospital as soon as possible to monitor and regulate basic 59 

physiological functions such as neurological status, blood glucose, oxygenation, and blood 60 

pressure. 61 

D Acute hospitals that admit people with stroke should have immediate access to a 62 

specialist stroke rehabilitation unit on site or at a neighbouring hospital. 63 

E Local health economies (geographic areas or populations covered by an integrated group 64 

of health commissioners and/or providers) should have a specialist neurovascular service 65 

capable of assessing and treating people within 24 hours of transient cerebrovascular 66 

symptoms. 67 

F Public and professional education programmes should be run to increase awareness of 68 

stroke and the need for urgent diagnosis and treatment. 69 

2.3 Sources 70 

A, B Follows from the evidence concerning the emergency diagnosis and treatment of stroke 71 

(Sections 3.4-3.7)  72 

C Follows from the evidence concerning acute stroke care (Section 3.10)  73 

D Follows from the evidence concerning specialist stroke units (Sections 2.2 and 2.4)  74 

E Follows from the evidence concerning TIA diagnosis and treatment (Section 3.2-3.3)  75 

F Follows from the evidence concerning the emergency diagnosis and treatment of stroke 76 

(Sections 3.4-3.7)  77 

2.3 Evidence to recommendations 78 

Effective stroke care needs an organisational structure that facilitates best treatments at the right time.  79 
This section makes recommendations that follow from studies of treatment efficacy; intravenous 80 
thrombolysis can only be given within 4.5 hours of stroke onset if people arrive in the appropriate 81 
setting within that time.  Major urban reorganisations of stroke services have taken place in some parts 82 
of the UK to improve access to hyperacute stroke unit care.  Evidence from Manchester and London 83 
suggests that such care should be available in 24 hours a day, 7 days a week hyperacute stroke centres 84 
and should be for all people with acute stroke, not just those who might be suitable for intravenous 85 
thrombolysis (Ramsay et al., 2015).  86 
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 87 
The RACECAT study tested whether transporting people with suspected acute stroke with large vessel 88 
occlusion directly to a thrombectomy centre (ambulance redirection or bypass) improves outcomes 89 
compared with being taken to the patient’s nearest acute stroke centre (Pérez de la Ossa et al., 2022). 90 
This multi-centre, cluster RCT did not demonstrate a clinical outcome advantage from redirection, but in 91 
many respects RACECAT is not directly applicable to many parts of the UK and Ireland.  The strategy for 92 
adopting either a secondary transfer or an ambulance redirection service model for thrombectomy will 93 
depend upon local and regional services and the population served (Ford et al., 2022).  There is an 94 
urgent need for research addressing this question that is directly applicable to the NHS.  Processes of 95 
care are important for optimising patient outcomes and these apply at both the referring acute stroke 96 
centre and the receiving thrombectomy centre.  If local acute stroke centre workflow cannot be 97 
optimised then redirection to a thrombectomy centre may be better and should be considered 98 
regionally.  For secondary transfers that are longer than one hour, helicopter-based transfer should be 99 
available to improve speed of access to thrombectomy and associated patient outcomes (Coughlan et 100 
al., 2021). [2023] 101 
 102 
Mobile stroke units (MSUs) are ambulances equipped with brain imaging equipment and specialist staff 103 
that are capable of delivering thrombolysis or identifying large artery occlusion when equipped with CT 104 
angiography.  In data largely from non-randomised trials with a standard ambulance comparator group 105 
and blinded outcome assessments, after deployment of an MSU, patients with ischaemic stroke had a 106 
better clinical outcome, were more likely to receive thrombolysis and incur shorter onset to 107 
thrombolysis times (Turc et al., 2022a).  However, it is uncertain what the effects of MSUs are on an 108 
unselected stroke population, the cost-effectiveness of MSU care, how to integrate MSUs into pre-109 
hospital pathways and how these might be applied across both rural and urban regions.  Ongoing 110 
randomised studies may answer some of these questions, although modelling of costs and benefits 111 
applied across different regions and service models is likely to be required (Chen et al., 2022). [2023] 112 

2.3 Implications 113 

These recommendations have significant implications for the organisation of acute medical services 114 
within any ‘health economy’ (locality).  At a regional or sub-regional level, those who commission and 115 
provide stroke services are required to configure these services to achieve the maximum benefit to the 116 
population from the delivery of time-sensitive treatments, and to consider issues relating to the co-117 
location of other emergency services that are beyond the scope of this guideline.  It is important, that 118 
with such reconfiguration of services, there is a robust governance infrastructure in place to monitor the 119 
quality of stroke services delivered. [2023] 120 
 121 

2.4 Organisation of acute stroke services 122 

There is strong evidence that specialised stroke unit care initiated as soon as possible after the onset of 123 
stroke provides effective treatments that reduce long-term brain damage, disability and healthcare 124 
costs.  An acute stroke service consists of either: a) a comprehensive stroke centre (CSC) providing 125 
hyperacute, acute and inpatient rehabilitation including thrombectomy (thrombectomy centre) and 126 
neurosurgery; b) an acute stroke centre (ASC) providing hyperacute, acute and inpatient rehabilitation; 127 
c) a stroke rehabilitation unit providing inpatient rehabilitation only.  All components of a specialist 128 
acute stroke service should be based in a hospital which can investigate and manage people with acute 129 
stroke and their medical and neurological complications.  This requirement does not apply to services 130 
designed for stroke care in the rehabilitation phase. [2023] 131 

2.4 Recommendations 132 

A People seen by community-based clinicians (e.g. ambulance paramedics) with the sudden 133 

onset of focal neurological symptoms should be screened for hypoglycaemia with a 134 

capillary blood glucose, and for stroke or TIA using a validated tool.  Those people with 135 
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persisting neurological symptoms who screen positive using a validated tool should be 136 

transferred to a hyperacute stroke unit as soon as possible with pre-alert notification to 137 

the admitting stroke team. 138 

B People with suspected acute stroke (including when occurring in people already in 139 

hospital) should be admitted directly to a hyperacute stroke unit and be assessed for 140 

emergency stroke treatments by a specialist physician without delay. 141 

C Acute stroke services should provide specialist multi-disciplinary care for diagnosis, 142 

hyperacute and acute treatments, normalisation of homeostasis, early rehabilitation, 143 

prevention of complications and secondary prevention. 144 

D Acute stroke services should have management protocols for the admission pathway 145 

including links with the ambulance service, emergency stroke treatments, acute imaging, 146 

neurological and physiological monitoring, swallowing assessment, hydration and 147 

nutrition, vascular surgical referrals, rehabilitation, end-of-life (palliative) care, secondary 148 

prevention, the prevention and management of complications, communication with 149 

people with stroke and their family/carers and discharge planning. 150 

E Acute stroke services should have continuous access to brain imaging including CT or MR 151 

angiography and perfusion when necessary and should be capable of undertaking 152 

immediate brain imaging when clinically indicated. [2023] 153 

F Acute stroke services should have protocols for the monitoring, referral and transfer of 154 

patients to thrombectomy centres for mechanical thrombectomy and regional 155 

neurosurgical centres for decompressive hemicraniectomy, surgical management of 156 

intracranial haemorrhage and the management of symptomatic hydrocephalus including 157 

external ventricular drain insertion.  158 

G Acute stroke services should ensure that people with conditions that mimic stroke are 159 

transferred without delay into a care pathway appropriate to their diagnosis. 160 

H People with a diagnosis of stroke that was not made on admission should be transferred 161 

without delay into that part of the stroke service most appropriate to their needs. 162 

I Patients with acute neurological symptoms that resolve completely within 24 hours (i.e. 163 

suspected TIA) should be given aspirin 300 mg immediately and assessed urgently within 164 

24 hours by a stroke specialist clinician in a neurovascular clinic or an acute stroke unit. 165 

[2023] 166 

J Acute stroke services should have an education programme for all staff providing acute 167 

stroke care (including ambulance services and the emergency department as appropriate) 168 

and should provide training for healthcare professionals in the specialty of stroke. 169 

K Acute stroke services should participate in national and local audit, multi-centre research 170 

and quality improvement programmes. 171 

2.4  Sources 172 

A, B Follows from the evidence concerning emergency stroke treatments (Sections 3.4-3.7)  173 

C Follows from the evidence concerning emergency treatments and monitoring (Sections 174 

3.5-3.7, 3.10)  175 

D Follows from the evidence concerning specialist stroke units (Section 2.5)  176 

E Wardlaw et al, 2004; follows from the evidence concerning emergency stroke treatments 177 

(Section 3.5)  178 

F Follows from the evidence concerning emergency stroke treatments 179 

G, H Working Party consensus  180 

I Follows from the evidence concerning TIA diagnosis and treatment (Section 3.2-3.3)  181 
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J Follows from the evidence concerning specialist stroke units (Section 2.5) 182 

K Working Party consensus  183 

2.4  Evidence to recommendations 184 

Given that 1 in 20 strokes occur in people already in hospital (Intercollegiate Stroke Working Party, 185 
2016), clinicians in high-risk clinical areas (e.g. cardiology or renal wards, cardiothoracic units) should 186 
have a high level of awareness acute stroke, including how to directly admit patients to a hyperacute 187 
stroke unit. [2023] 188 
 189 
Any person with the acute onset of a focal neurological syndrome with persisting symptoms and signs 190 
(i.e. suspected stroke) needs urgent diagnostic assessment to differentiate between acute stroke and 191 
other causes.  Progress in the medical management of acute stroke demands a corresponding increase 192 
in the availability of advanced imaging techniques, and all hyperacute stroke services will need 193 
immediate and timely access to multimodal brain imaging including CT or MR angiography and perfusion 194 
when necessary. [2023] 195 

2.4 Implications 196 

These recommendations have significant implications for the organisation of medical services within 197 
acute hospitals.  Systems need to be adapted to ensure that people with acute stroke have rapid access 198 
to an acute stroke unit and to facilitate rapid transfer out of the unit once acute management is 199 
complete. 200 
 201 

2.5 Resources: acute stroke services 202 

Leadership and culture are important contributors to delivering high quality stroke care, and they should 203 
be evident at all levels, e.g. individual professionals, teams, units, trusts/hospitals and across networks.  204 
Culture and tone ‘from the top’ matters and are key enablers of joint working across professional and 205 
organisational boundaries and crucial in the provision of holistic and compassionate care to patients and 206 
their families (Francis, 2013, GIRFT, 2022).  A well-led, appropriately staffed and skilled multidisciplinary 207 
stroke unit is the cornerstone of the holistic and compassionate care of people with stroke.  In parts of 208 
the UK, legislation has been passed seeking to ensure ‘safe staffing’ for nurses and medical practitioners 209 
in health and social care settings (Scottish Government, 2019). [2023] 210 

2.5  Recommendations 211 

A People with stroke should be treated on a specialist stroke unit throughout their hospital 212 

stay unless their stroke is not the predominant clinical problem. 213 

B A hyperacute, acute and rehabilitation stroke service should provide specialist medical, 214 

nursing, and rehabilitation staffing levels matching the recommendations in Table 2.5. 215 

[2023] 216 

 217 

  218 
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Table 2.5  Recommended levels of staffing for hyperacute, acute and rehabilitation units 219 

 Physio-
therapy 

Occupational 
Therapy 

Speech 
and 

Language 
Therapy 

Clinical 
psychology/ 

neuro-
psychology 

Dietetics Nursing 
Consultant 

stroke 
physician 

Consultant 
level 

practitioner 
(physician, 

nurse or 
AHP)-led 

ward 
rounds 

Hyper-
acute 
stroke 

unit 

Whole-time equivalents (WTE) per 5 beds* 
WTE per 

bed 

24/7 
availability; 
minimum 6 

thrombolysis
-trained 

physicians  
on rota 

Twice daily 
ward round 

1.02 0.95 0.48 0.28 0.21 

2.9 (80:20 
registered: 

un-
registered) 

Acute 
stroke 
unit & 
Stroke 
rehab-

ilitation 
unit 

1.18 1.13 0.56 0.28 0.21 

1.35 (65:35 
registered: 

un-
registered) 

Acute stroke 
unit: 7 day 
cover with 
adequate 

out of hours 
arrange-
ments** 

Acute stroke 
unit:  

daily ward 
round** 

 
Stroke 

rehabilit-
ation unit: 

twice-
weekly ward 

round** 

* WTE figures include non-clinical time (such as supervision and CPD) as well as non face-to-face clinical activity. 220 
These can include interventions delivered by rehabilitation assistants.  221 

** Consultant stroke physician input may need to be adjusted accordingly to the acuity of the unit.  All unit types 222 
should have a minimum of 2 ward rounds/week led by consultant level practitioner (physician or nurse or AHP; 223 
see Recommendation K). 224 

 225 

C A hyperacute stroke unit should have immediate access to: 226 

‒ specialist medical staff trained in the hyperacute and acute management of people 227 

with stroke, including the diagnostic and administrative procedures needed for the 228 

safe and timely delivery of emergency stroke treatments; 229 

‒ specialist nursing staff trained in the hyperacute and acute management of people 230 

with stroke, covering neurological, general medical and rehabilitation aspects; 231 

‒ stroke specialist rehabilitation staff; 232 

‒ diagnostic, imaging and cardiology services; 233 

‒ tertiary services for endovascular therapy, neurosurgery and vascular surgery. 234 

D A hyperacute stroke unit should have continuous access to a consultant with expertise in 235 

stroke medicine, with consultant review 7 days per week. 236 

E An acute stroke unit should provide:  237 

‒ specialist medical staff trained in the acute management of people with stroke; 238 

‒ specialist nursing staff trained in the acute management of people with stroke, 239 

covering neurological, general medical and rehabilitation aspects; 240 

‒ stroke specialist rehabilitation staff; 241 

‒ access to diagnostic, imaging and cardiology services; 242 

‒ access to tertiary services for neurosurgery and vascular surgery. 243 

F An acute stroke unit should have continuous access to a consultant with expertise in 244 

stroke medicine, with consultant review 5 days per week. 245 

G Where telemedicine is used for the assessment of people with suspected stroke by a 246 
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specialist physician, the system should enable the physician to discuss the case with the 247 

assessing clinician, talk to the patient and/or family/carers directly and review radiological 248 

investigations.  Telemedicine should include a high-quality video link to enable the remote 249 

physician to observe the clinical examination. 250 

H Staff providing care via telemedicine (at both ends of the system) should be appropriately 251 

trained in the hyperacute assessment of people with suspected acute stroke, in the 252 

delivery of thrombolysis and the use of this approach and technology.  The quality of care 253 

and decision-making using telemedicine should be regularly audited. 254 

I A stroke rehabilitation unit should predominantly care for people with stroke, and should 255 

maintain the staffing and skill levels required of a stroke unit regardless of size, location or 256 

mix of conditions treated. [2023] 257 

J A stroke rehabilitation unit should have a single multidisciplinary team including specialists in:  258 
‒ medicine; 259 

‒ nursing; 260 

‒ physiotherapy; 261 

‒ occupational therapy; 262 

‒ speech and language therapy; 263 

‒ dietetics; 264 

‒ clinical neuropsychology/clinical psychology; 265 

‒ social work; 266 

‒ orthoptics; 267 

‒ with timely access to pharmacy, orthotics, specialist seating, assistive technology and 268 

information, advice and support for people with stroke and their family/carers. [2023] 269 

K A stroke rehabilitation unit should have access to a consultant specialising in stroke 270 

rehabilitation (medical or non-medical i.e. nurse or AHP where professional regulation 271 

permits) specialising in rehabilitation at least 5 days a week, with twice weekly consultant-272 

led ward rounds. [2023] 273 

L Stroke rehabilitation units with non-medical consultant leadership should have daily 274 

medical cover (ward doctors, GPs), enabling admissions and discharges 7 days a week, 275 

with support available from stroke physicians as required.  24 hour on-site medical cover 276 

may not be required depending on patient admission criteria, with adequate out of hours 277 

arrangements. [2023] 278 

M A facility that provides treatment for in-patients with stroke should include: 279 

‒ a geographically-defined unit; 280 

‒ a co-ordinated multidisciplinary team that meets at least once a week for the 281 

exchange of information about in-patients with stroke; 282 

‒ information, advice and support for people with stroke and their family/carers; 283 

‒ management protocols for common problems, based upon the best available 284 

evidence; 285 

‒ close links and protocols for the transfer of care with other inpatient stroke services, 286 

early supported discharge teams and community services; 287 

‒ training for healthcare professionals in the specialty of stroke. 288 

N Sufficient administration and management (including data management) support should 289 

be commissioned as part of the specialist stroke service. [2023] 290 

 291 

2.5 Sources 292 

A Stroke Unit Trialists’ Collaboration, 2013 293 
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B Bray et al, 2014; Ramsay et al, 2015; Guideline Development Group consensus  294 

C-F Follows from the evidence and recommendations concerning emergency treatments and 295 

monitoring (Sections 3.4-3.7, 3.10)  296 

G, H Meyer et al, 2008; Working Party consensus 297 

I-L Stroke Unit Trialists’ Collaboration, 2013; NICE, 2016b; Guideline Development Group 298 

consensus  299 

M  Working Party consensus 300 

N Guideline Development Group consensus  301 

 302 

2.5 Evidence to recommendations 303 

The previous sections have been concerned with the organisational structure of stroke services.  It is 304 
equally important to have appropriate resources available for the care of people with stroke: the 305 
workforce, buildings, and technological support required.  Minimum staffing levels on stroke units were 306 
originally defined in hyperacute stroke service reconfigurations such as that in London, and are 307 
supported by observational evidence from national registries about acute care processes that are 308 
associated with substantial benefits, including outside office hours and at weekends (Turner et al., 2016, 309 
Ramsay et al., 2015).  The evidence regarding the optimum size of a hyperacute stroke unit was similarly 310 
confined to observational studies, reflecting a level of institutional experience and competence in the 311 
provision of specialist hyperacute treatments such as intravenous thrombolysis (Bray et al., 2013) that 312 
corresponds with a volume of at least 500 acute stroke admissions per year. [2023] 313 
 314 
The evidence supporting stroke unit care from the stroke unit trialists in the 1990s was updated in a 315 
2013 Cochrane review, which found that people with stroke who receive organised inpatient care in a 316 
stroke unit are more likely to be alive, independent, and living at home one year after their stroke 317 
(Stroke Unit Trialists' Collaboration, 2013).  The benefits were only apparent in units based in a discrete 318 
ward.  Increased access to stroke unit care has made a vital contribution to improvements in stroke 319 
mortality and remains an imperative for all inpatients with stroke. [2023] 320 
 321 
The Guideline Development Group endorses an updated recommendation regarding staffing levels on 322 
inpatient stroke units expressed as whole-time equivalents (WTE) in table 2.5.  These recommendations 323 
take into account therapy delivered across seven days, skill-mix and the use of therapy assistants 324 
delivering rehabilitation under the supervision of a registered therapist.  Recommendations were also 325 
informed by SSNAP data (2021-22) that indicates that for suitable patients, up to a third of 326 
physiotherapy and occupational therapy is currently being delivered by unregistered rehabilitation 327 
assistants.  Staffing recommendations also include non-clinical time (such as supervision and CPD) as 328 
well as non face-to-face clinical activity such as environmental visits, family contact and equipment 329 
ordering.  Units with a small bed base may need to consider revisions to these staffing levels to ensure 330 
adequate registered staffing cover across the week, taking account of rotas and days off for weekend 331 
working.  Recommendations for orthoptist staffing levels in hyperacute and acute stroke units are 332 
covered in Section 4.48 Vision.  Sufficient administrative and management support (including data 333 
management) is essential to the efficiency and governance of the core stroke unit team and should also 334 
be included. [2023] 335 
 336 
Telemedicine is used in some centres to support decision-making in hyperacute stroke because of 337 
significant practical or geographical obstacles. Observational evidence suggests that telemedicine is 338 
associated with more protocol violations and longer treatment times (Meyer et al, 2008, Dutta et al, 339 
2015). Furthermore, unless telemedicine is used as part of an otherwise well-developed acute stroke 340 
service, outcomes may suffer (Heffner et al, 2015). 341 
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2.5 Implications 342 

These recommendations will require a considerable increase in the provision of some specialties in 343 
stroke services, including clinical psychology/neuropsychology and social work.  The Guideline 344 
Development Group are concerned by the findings from national registries indicating continued poor 345 
provision of these specialties for people with stroke.  Patterns of work need to be reviewed to deliver 346 
sufficient direct therapy by removing some administrative duties and ensuring that time is not spent by 347 
registered therapists on tasks that could be done by unregistered staff.  Restoring adequate social work 348 
provision will require close integration with social services. [2023] 349 
 350 

2.6 Location of service delivery 351 

Stroke services should be organised to treat a sufficient number of patients to ensure that the specialist 352 
skills of the workforce are maintained.  At the same time, the closer a rehabilitation service is to the 353 
person’s home the more that family/carers can be engaged and the more targeted the rehabilitation can 354 
be.  This section provides a recommendation on the location of delivery of services, aiming for an 355 
appropriate balance between care in hospital, on an out-patient basis and at home. 356 

2.6 Recommendation 357 

A People with acute stroke who cannot be admitted to hospital should be seen by the 358 

specialist team at home or as an out-patient within 24 hours for diagnosis, treatment, 359 

rehabilitation, and risk factor management at a standard comparable to that for in-360 

patients. 361 

2.6 Source 362 

A Working Party consensus 363 

 364 

2.7 Transfers of care – general principles 365 

Many people who survive a stroke will interact with several different services during their recovery: 366 
primary care, specialist acute stroke services, specialist rehabilitation services, social services, housing, 367 
generic community services etc.  This section covers general principles around the transfers of care 368 
between these agencies.  Transfers of care out of hospital are covered in the next section. 369 

2.7 Recommendations 370 

A Transfers of care for people with stroke between different teams or organisations should: 371 

‒ occur at the appropriate time, without delay; 372 

‒ not require the person to provide information already given; 373 

‒ ensure that all relevant information is transferred, especially concerning medication; 374 

‒ maintain a set of person-centred goals; 375 

‒ preserve any decisions about medical care made in the person’s best interests. 376 

B People with stroke should be: 377 

‒ involved in decisions about transfers of their care if they are able; 378 

‒ offered copies of written communication between organisations and teams involved 379 

in their care. 380 

C Organisations and teams regularly involved in caring for people with stroke should use a 381 

common, agreed terminology and set of data collection measures, assessments and 382 

documentation. 383 
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2.7 Sources 384 

A Working Party consensus 385 

B Asplund et al 2009; Working Party consensus 386 

C Working Party consensus 387 

2.7 Implications 388 

These recommendations require those who commission and provide services across health and social 389 
care to consider the current situation and how it might be redesigned to reduce transfers of care 390 
between organisations and improve continuity.  The person recovering from stroke and their family 391 
should experience seamless care without artificial distinctions between service providers or between 392 
health and social care. 393 
 394 

2.8 Transfers of care from hospital to home – community stroke 395 

rehabilitation 396 

The most common transfer of care, and the most stressful for people with stroke and their 397 
family/carers, is that from in-hospital care to their home or to a care home.  Many people report feeling 398 
afraid and unsupported, and carers report feelings of abandonment (Stroke Association, 2015).  There is 399 
much that services can do to support and reassure people with stroke and their family/carers regarding 400 
the smooth transfer of care into the community.  401 
 402 
Community stroke rehabilitation services, including delivery of early supported discharge, are required 403 
to co-ordinate transfer of care from hospital to home, working collaboratively with people with stroke 404 
and family members, stroke inpatient unit staff and informed by assessment of the person’s home 405 
environment (Drummond et al., 2013).  Through a specialist multidisciplinary team structure, early, 406 
effective community specialist stroke rehabilitation and disability management needs to be provided to 407 
all people with stroke leaving hospital who need it.  This includes those going into residential or nursing 408 
homes (Fisher et al., 2011, Fisher et al., 2013, NHS England, 2022). [2023] 409 

2.8 Recommendations 410 

A  Hospital inpatients with stroke who have mild to moderate disability should be offered 411 

early supported discharge, with treatment at home beginning within 24 hours of 412 

discharge. [2023] 413 

B  Patients undergoing rehabilitation after stroke who are not eligible for early supported 414 

discharge should be referred to community stroke rehabilitation if they have ongoing 415 

rehabilitation needs when transferred from hospital. [2023] 416 

C  Early supported discharge and community stroke rehabilitation should be provided by a 417 

service predominantly treating people with stroke. [2023] 418 

D  Early supported discharge should be provide therapy at the same intensity as would be 419 

provided if the person were to remain on a stroke unit. [2023] 420 

E  The intensity and duration of intervention provided by the community stroke 421 

rehabilitation team should be established between the stroke specialist and the person 422 

with stroke and be based on clinical need tailored to goals and outcomes. [2023] 423 

F  A multidisciplinary service providing stroke early supported discharge and community 424 

stroke rehabilitation should adopt a minimum multidisciplinary core team structure 425 

comprising:  426 

‒ medicine (0.1 WTE per 100 referrals/year);  427 

‒ nursing (up to 1.2 WTE per 100 referrals/year and at least one full time nurse per 428 

team);  429 
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‒ physiotherapy (1 WTE per 100 referrals/year);  430 

‒ occupational therapy (1 WTE per 100 referrals/year);  431 

‒ speech and language therapy (0.4 WTE per 100 referrals/year);  432 

‒ social worker (up to 0.5 WTE per 100 referrals/year; recommended locally at least 0.5 433 

per team); 434 

‒ rehabilitation assistants/assistant practitioners (recommended 1 WTE per 100 435 

referrals/year); 436 

‒ clinical neuropsychology/psychology (0.2–0.4 WTE per 100 referrals/year).  This 437 

reflects the time that a team member should be co-located within the MDT and could 438 

include additional skill mix, e.g. assistant psychologist. 439 

‒ Appropriate administration and management (including data management) support 440 

with timely access to: psychological and neuropsychological services (e.g. Improving 441 

Access to Psychological Therapies [IAPT], community mental health services, 442 

psychology or neuropsychology departments), return to work and vocational 443 

rehabilitation services, dietetics, pharmacy, orthotics, orthoptics, spasticity 444 

services, specialist seating, assistive technology and information, pain management, 445 

advice and support for people with stroke and their family/carers. [2023] 446 

G  Early supported discharge and community stroke rehabilitation services should include:  447 

‒ a co-ordinated multidisciplinary team that meets at least once a week for the 448 

exchange of information about people with stroke in their care;  449 

‒ provision of needs-based stroke rehabilitation, support, and any appropriate 450 

management plans, with the option for re-referral after discharge if rehabilitation 451 

needs and goals are defined, and with access to support services on discharge;  452 

‒ information, advice, and support for people with stroke and their family/carers; 453 

‒ management protocols for common problems, based upon the best available 454 

evidence;  455 

‒ close links and protocols for the transfer of care with in-patient stroke services, 456 

primary care and community services; 457 

‒ training for healthcare professionals in the specialty of stroke. [2023] 458 

H  People with stroke and their family/carers should be involved in decisions about the 459 

transfer of their care out of hospital, and the care that will be provided.  460 

I  Members of the early supported discharge and community stroke rehabilitation services 461 

should be involved in hospital discharge planning and decision making by attending stroke 462 

unit multidisciplinary team meetings. [2023] 463 

J  Before the transfer of care for a person with stroke from hospital to home (including a 464 

care home) occurs:  465 

‒ the person and their family/carers should be prepared, and have been involved 466 

in planning their transfer of care if they are able; 467 

‒ primary healthcare teams and social services should be informed before or at the time 468 

of the transfer of care;  469 

‒ all equipment and support services necessary for a safe transfer of care should be 470 

in place; 471 

‒ any continuing treatment the person requires should be provided without delay by a 472 

co-ordinated, specialist multidisciplinary service;  473 

‒ the person and their family/carers should be given information and offered contact 474 

with relevant statutory and voluntary agencies. [2023] 475 

K  Before the transfer home of a person with stroke who is dependent in any activities, the 476 

person’s home environment should be assessed by a visit with an occupational therapist.  477 
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If a home visit is not considered appropriate, they should be offered an access visit or an 478 

interview about the home environment including photographs or videos taken by 479 

family/carers. [2023] 480 

L  People with stroke who are dependent in personal activities (e.g., dressing, toileting) 481 

should be offered a transition package before being transferred home that includes:  482 

‒ visits/leave at home prior to the final transfer of care; 483 

‒ training and education for their carers specific to their needs; 484 

‒ telephone advice and support for three months. [2023] 485 

M  Before the transfer of care for a person with stroke from hospital to home (including a 486 

care home) they should be provided with:  487 

‒ a named point of contact for information and advice; 488 

‒ written information about their diagnosis, medication, and management plan.  489 

N  People with stroke, including those living in care homes, should continue to have access to 490 

specialist services after leaving hospital, and should be provided with information about 491 

how to contact them, and supported to do so if necessary. [2023] 492 

O Early supported discharge and community stroke rehabilitation services  should 493 

participate in national and local audit, multicentre research, and quality improvement 494 

programmes. [2023] 495 

2.8 Sources 496 

A-I Fisher et al, 2011, 2013, 2016, 2020, 2021; NHS England, 2022  497 

J Drummond et al, 2013; Guideline Development Group consensus  498 

K-O Guideline Development Group consensus  499 

2.8 Evidence to recommendations 500 

Consensus papers and national policy guidance recommend that services are available to provide early 501 
supported discharge and community stroke rehabilitation in a timely way following hospital discharge.  502 
They also recommend that the duration and intensity of stroke rehabilitation provided needs to be 503 
based on clinical need and tailored to the person’s goals and outcomes (Fisher et al., 2011, Fisher et al., 504 
2013, NHS England, 2022). [2023] 505 
 506 
There is strong evidence for the effectiveness of early supported discharge for those who experience 507 
mild-to-moderate disability after stroke.  Trials and observational studies have demonstrated that early 508 
supported discharge can reduce long-term dependency and admission to institutional care and clinical 509 
trials demonstrated a reduction in length of hospital stay (Fisher et al., 2016, Langhorne et al., 2017).  510 
However, more recent evidence has found that the impact of early supported discharge on length of 511 
hospital stay in practice is less than was previously reported in clinical trials, likely due to the fact that 512 
the length of hospital stay for all inpatients with stroke is much shorter than when many of the trials 513 
were conducted (Fisher et al., 2021).  It should be noted that evidence suggests that early supported 514 
discharge is only appropriate for a proportion of the stroke population (up to 40% of patients) and is 515 
usually offered as a time-limited intervention (Fisher et al., 2011). [2023] 516 
 517 
Consensus-based recommendations state that people with more severe disability following a stroke, 518 
those with rehabilitation needs beyond early supported discharge or those going into residential or 519 
nursing homes need access to community stroke rehabilitation.  This should be available following 520 
discharge from hospital, immediately following early supported discharge, or at a later point if needs are 521 
identified within the community (Fisher et al., 2013, NHS England, 2022).  People with complex stroke-522 
related needs are likely to require rehabilitation in hospital and should be transferred into the 523 
community only when they can be supported in their place of residence, including care homes, by a 524 
community stroke rehabilitation service (Fisher et al., 2013, NHS England, 2022).  Evidence has shown 525 
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that the greatest benefits of rehabilitation are associated with co-ordinated, multidisciplinary stroke 526 
specialist community services (Fisher et al., 2020, Langhorne et al., 2017).  Stroke specialist care is 527 
defined as that provided by healthcare professionals with the necessary knowledge, skills and 528 
experience in managing stroke, evidenced by a suitable qualification and training.  A specialist team or 529 
service is defined as a group of specialists who work together regularly to manage people with stroke, 530 
and who between them have the knowledge and skills to assess and manage most problems (Fisher et 531 
al., 2020, Fisher et al., 2013, NHS England, 2022).  The importance of in-reach from the community and 532 
collaborative working across the stroke care pathway has also been emphasised.  Members of early 533 
supported discharge and community stroke rehabilitation services should be involved in hospital 534 
discharge planning and decision making by attending stroke unit multidisciplinary team meetings (Fisher 535 
et al., 2020, Fisher et al., 2013). [2023] 536 
 537 
Evidence also supports the need for adoption of at least a minimum multidisciplinary core team 538 
structure outlined by recommended ratios of Whole Time Equivalent (WTE) staff per 100 patients 539 
treated annually.  These ratios should be viewed as the minimum core team requirements and will 540 
require local review and modelling to ensure that services meet patients’ needs and deliver the required 541 
intensity, recognising that appropriate resource will be required to support people with stroke with 542 
more complex disability and needs.  To achieve this, existing services including early supported 543 
discharge teams and community stroke rehabilitation could be brought together into one integrated 544 
seamless service e.g. an Integrated Community Stroke Service (Fisher et al., 2020, Fisher et al., 2011, 545 
NHS England, 2022).  A regular review of the number of patients seen and monitoring of the patients’ 546 
characteristics and the needs of people with stroke should be an integral process undertaken by 547 
community rehabilitation services. [2023] 548 
 549 
Stroke services should routinely use standardised measures to monitor the person’s recovery (Fisher et 550 
al., 2011, Fisher et al., 2013).  Consensus and observational studies suggest that the carer’s needs should 551 
also be assessed and appropriate training in care provided (Fisher et al., 2016, Fisher et al., 2013, NHS 552 
England, 2022) although a large cluster RCT of a structured training programme for caregivers of in-553 
patients after stroke showed no benefit of the intervention over usual care (Forster et al., 2013). [2023] 554 

2.8 Implications 555 

All of the recommendations about transfers of care require close collaboration between those who 556 
commission and provide care in hospital and in the community.  Service redesign based around the 557 
needs of the person with stroke often requires a willingness to shift resources from one sector to 558 
another if that is where care is more appropriately and effectively provided.  Service redesign or extra 559 
resources may be required to ensure equity of access for people living in care homes. 560 
 561 

2.9 Remotely delivered therapy 562 

Remotely delivered therapy is rehabilitation delivered using technology, with a remote therapist 563 
personalising a programme or tasks to specifically address identified impairments/goals.  Technological 564 
innovations such as telerehabilitation may help address barriers to accessing face-to-face rehabilitation, 565 
such as time and resource limitations, geographical isolation, and compliance with rehabilitation 566 
(Appleby et al., 2019).  Remotely delivered therapy is discussed in more detail in Section 4.5 Remotely 567 
delivered therapy. [2023] 568 
 569 

2.10 Measuring rehabilitation outcomes  570 

The measurement of function is central to the rehabilitation process.  A review of the literature relating 571 
to assessment and measurement is beyond the scope of this guideline, and the Working Party does not 572 
specify which measures should be used beyond a small number of specific circumstances and giving 573 
examples.  Many valid tools exist and it is important when considering the use of an assessment 574 
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measure to understand which domain of the WHO ICF framework the instrument is measuring, and to 575 
ensure that the instrument is appropriate to the intervention in question (Wade, 1992).  Clinicians 576 
should be trained in the use of measurement scales to ensure consistent use within the team and to 577 
provide an understanding of their properties and limitations.  This section therefore only considers the 578 
general principles of measurement in stroke rehabilitation. 579 

2.10 Recommendations 580 

A Assessment measures used in stroke rehabilitation should meet the following criteria as 581 

far as possible: 582 

‒ they should collect relevant data across the required range (i.e. they are valid and fulfil 583 

a need); 584 

‒ they should have sufficient sensitivity to detect change within a person and 585 

differences between people; 586 

‒ their reliability should be known when used by different people on different occasions 587 

and in different settings; 588 

‒ they should be simple to use under a variety of circumstances; 589 

‒ they should provide scores that are easily understood. 590 

B A stroke service should agree on a standard set of assessment measures that should be 591 

collected and recorded routinely. 592 

C A stroke service should have protocols for determining the routine collection and use of 593 

data that: 594 

‒ specify the reason for and proposed use of each assessment measure; 595 

‒ provide individual clinicians with a choice of assessment measures where no measure 596 

is obviously superior; 597 

‒ review the utility of each assessment measure regularly. 598 

D A stroke service should have protocols for the use of more complex assessment measures, 599 

describing: 600 

‒ when it is appropriate or necessary to consider their use; 601 

‒ which assessment measure(s) should be used; 602 

‒ what specific training or experience is needed to use the assessment measure(s). 603 

2.10 Sources 604 

A–D Wade, 1992; Wikander et al, 1998; Working Party consensus  605 

2.10 Implications 606 

Services should consider the assessment measures that best serve their patients with stroke.  These are 607 
likely to vary according to where they are in their treatment and recovery, but the preference should 608 
always be towards assessment measures that describe activities and participation, as opposed to 609 
impairments (see the WHO ICF framework in section 1.6). 610 
 611 
 612 

2.11 Psychological care – organisation and delivery 613 

Psychological care should be provided by stroke services across acute and community settings.  National 614 
audits continue to highlight inadequate service provision, and surveys of the long term needs of people 615 
with stroke echo the need for service improvement.  This section covers issues of service organisation 616 
and delivery, with recommendations for the rehabilitation of specific cognitive and mood difficulties 617 
contained in Chapter 4. 618 
 619 
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The three main models (collaborative care, matched care and stepped care) are summarised by NICE 620 
Clinical Guideline 91: Depression in adults with a chronic physical health problem (National Institute for 621 
Health and Care Excellence, 2010a).  Stepped care involves starting all people at the lowest level 622 
intervention and stepping up to the next level if they do not adequately respond.  Matched (or 623 
stratified) care includes an initial triage so that people start on the most appropriate step, which may be 624 
the highest level.  Stepped or matched care can be part of collaborative care, a model for the 625 
management of chronic disease.  Collaborative care has four components: collaborative identification of 626 
problems; goal-planning; self-management training and support to facilitate intervention plans, 627 
behaviour change and emotional coping; and active monitoring and follow-up. 628 
 629 
A key feature of these models is to highlight the complementary roles played by specialists in 630 
neuropsychological provision (clinical neuropsychologist/clinical psychologist and assistants) and by 631 
other members of the stroke team.  In these models the latter provide psychological support at the first 632 
and second levels whilst the clinical neuropsychologist/clinical psychologist’s role is principally at level 633 
three/high intensity provision and in training other service providers. 634 
 635 
One further model of psychological care is comprehensive neuropsychological rehabilitation, based on a 636 
biopsychosocial model of illness.  Comprehensive programmes integrate evaluation of cognition, 637 
behaviour and emotional needs to formulate the individual’s difficulties.  They assist in developing 638 
alternative or compensatory expectations and behaviours, leading towards independent self-639 
management (see Section 4.4).  They acknowledge that people with stroke may have limited awareness 640 
of impairments or their impact, and that many therapies require motivation for engagement. 641 
 642 

2.11 Evidence to recommendations 643 

Both NICE (2011b) and the former NHS Stroke Improvement Programme (Gillham and Clark, 2011) 644 
advocate a stepped-care model based on an initial awareness of need and which places individuals on 645 
an appropriate step, or quickly identifies those who need to be immediately stepped up.  Essentially, 646 
this is matched care.  No stroke-specific evidence was found for stepped care.  The literature from 647 
general mental health includes one systematic review including non-controlled trials (Firth et al., 2015) 648 
and one meta-analysis (van Straten et al., 2015).  These focused on stepped care for depression and 649 
there were no trials in anxiety.  They conclude that stepped care is as effective as usual care, with some 650 
results favouring stepped care.  Both papers noted that the evidence for stepped care was limited and 651 
further research was required comparing stepped care with other models such as matched care and 652 
collaborative care, both in terms of efficacy and cost-effectiveness.  Additionally, what is considered to 653 
be stepped care is highly variable, including the quality of services provided and the use of mixed 654 
models of service delivery (Firth et al., 2015, van Straten et al., 2015).  A Cochrane review (Archer et al., 655 
2012) of the effectiveness of collaborative care for the treatment of depression and anxiety in mental 656 
health concluded that collaborative care is associated with greater improvement in depression and 657 
anxiety outcomes compared with usual care. 658 
 659 
Most of the evidence for comprehensive/holistic rehabilitation programmes after acquired brain injury, 660 
including stroke, comes from case series or cohort studies.  Two RCTs in acquired brain injury support 661 
the integration of cognitive, interpersonal and functional skills (Salazar et al., 2000, Cicerone et al., 662 
2008).  Evidence for long-term improvement is mixed.  Methodological concerns were reported in two 663 
reviews of traumatic brain injury (Cicerone et al., 2009, Cattelani et al., 2010) suggesting a need for 664 
more well-designed trials. 665 

2.11 Recommendations 666 

A Services for people with stroke should have a comprehensive approach to delivering 667 

psychological care that includes specialist clinical neuropsychology/clinical psychology 668 

input within the multi-disciplinary team. 669 
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B Services for people with stroke should offer psychological support to all patients 670 

regardless of whether they exhibit specific mental health or cognitive difficulties, and use 671 

a matched care model to select the level of support appropriate to the person’s needs. 672 

C Services for people with stroke should provide training to ensure that clinical staff have an 673 

awareness of psychological problems following stroke and the skills to manage them. 674 

D Services for people with stroke should ensure that the psychological screening and 675 

assessment methods used are appropriate for use with people with aphasia and cognitive 676 

impairments. 677 

E Services for people with stroke should provide screening for mood and cognitive 678 

disturbance within six weeks of stroke (in the acute phase of rehabilitation and at the 679 

transfer of care into post-acute services) and at six and 12 months using validated tools 680 

and observations over time. 681 

F Services for people with stroke should include specialist clinical neuropsychology/clinical 682 

psychology provision for severe or persistent symptoms of emotional disturbance, mood 683 

or cognition. 684 

G Services for people with stroke should consider a collaborative care model for the 685 

management of people with moderate to severe neuropsychological problems who have 686 

not responded to high-intensity psychological interventions or pharmacological 687 

treatments.  This care model should involve collaboration between the GP, primary and 688 

secondary physical health services and case management, with supervision from a senior 689 

mental health professional and should include long-term follow-up. 690 

2.11 Sources 691 

A Salazar et al, 2000; Cicerone et al, 2008; NICE, 2016a; Working Party consensus 692 

B, C Working Party consensus; Gillham and Clark 2011; NICE, 2010a 693 

D Working Party consensus 694 

E NICE, 2016a; Working Party consensus 695 

F, G Working Party consensus 696 

 697 

2.11 Implications  698 

Stroke services need to consider how to develop and maintain the knowledge and skills in all clinical 699 
staff to provide appropriate psychological support to people with stroke, and how to provide the high-700 
intensity support needed by a minority of people with cognitive and mental health issues.  Compared to 701 
historical levels of provision, this will require considerable investment which is likely to prove cost-702 
effective in the longer term.  Commissioners of therapy services for people with stroke should bear in 703 
mind that many current arrangements do not include psychological provision, or it may be separately 704 
commissioned often from another provider.  The 2016 NICE Quality Standard QS2 is clear that a clinical 705 
neuropsychologist/clinical psychologist with expertise in stroke rehabilitation should be a core member 706 
of the multi-disciplinary team.  Commissioners should also plan for the long term management of 707 
psychological difficulties of delayed onset (e.g. anxiety, depression). 708 
 709 

2.12 Vocational rehabilitation 710 

Returning to work is an important goal for many people after stroke, and comprehensive stroke services 711 
should include vocational rehabilitation provision to support people with stroke to return to work.  712 
Vocational rehabilitation is summarised as ‘a co-ordinated plan supported by all those working with the 713 
employee to optimise their work capability’ (British Society of Rehabilitation Medicine, 2021). The 714 
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organisation and delivery of Vocational rehabilitation is discussed in more detail in Section 4.15 Return 715 
to work. [2023] 716 
 717 

2.13 Follow-up review and longer term support 718 

The course of recovery after stroke in any individual may fall outside expected time frames.  The 719 
consensus of the Guideline Development Group is that a comprehensive, structured needs 720 
reassessment should be undertaken at 6 months and annually thereafter, depending on the individual’s 721 
needs.  Whilst limited, there is evidence to suggest that for some people improvements in 722 
communication, arm function, walking, physical fitness and ADL can be achieved with interventions 723 
more than 6 months after stroke (Palmer and Enderby, 2007, Duncan et al., 2011, Ferrarello et al., 2011, 724 
Veerbeek et al., 2014b, Lohse et al., 2014, Ward et al., 2019). The provision and timing of appropriate, 725 
person-centred follow-up rehabilitation, structured reviews and long-term support after stroke are 726 
discussed in more detail in Sections 5.27 Further rehabilitation, and 5.28 Social integration and 727 
participation. [2023] 728 
 729 

2.14 Stroke services for younger adults 730 

Stroke occurs at all ages and about a quarter of people with stroke are aged under 65 years.  Some 731 
younger adults feel that general stroke services, of which the majority of users are older adults, do not 732 
meet their needs.  For example, younger adults are more likely to have an unusual cause for their 733 
stroke, rehabilitation may require specific attention to work and bringing up children, and social needs 734 
and expectations may be different.  Thus, although all stroke services should respond to the particular 735 
needs of each individual regardless of age or other factors, it is appropriate to draw attention to this 736 
group of younger people with stroke.  Guideline users should also refer to the section on Return to Work 737 
(Section 4.15).  A separate guideline covering stroke in children has been produced (Royal College of 738 
Paediatrics and Child Health, 2017). [2023] 739 

2.14 Recommendations 740 

A All stroke care, including (hyper) acute care for younger adults with stroke, should be 741 

based on an assessment of the person’s individual needs and priorities. [2023] 742 

B Acute stroke services should: 743 

‒ recognise and manage the particular physical, psychological and social needs of 744 

younger people with stroke (e.g. vocational rehabilitation, child care); 745 

‒ liaise with most appropriate specialist neurorehabilitation service. [2023] 746 

C People who have had a stroke in childhood and require ongoing healthcare into adulthood 747 

should have their care transferred in a planned manner to appropriate adult services. 748 

[2023] 749 

2.14 Sources 750 

A, B Guideline Development Group consensus  751 

C Department of Health, 2005; Guideline Development Group consensus  752 

2.14 Implications 753 

These recommendations can most readily be met by a specialist neurological rehabilitation service as 754 
such services generally, though not exclusively, focus on people of working age.  Each locality (health 755 
economy) should have a specialist neurological rehabilitation service to comply with the National 756 
Service Framework for Long-term (Neurological) Conditions (Department of Health, 2005).  There also 757 
needs to be a close link between neurological and stroke rehabilitation services and a system in place to 758 



 

18 

 

ensure that there is a seamless transition for younger people with stroke from paediatric to adult 759 
neurological services. 760 
 761 

2.15 End-of-life (palliative) care 762 

About one in 20 people with acute stroke will be receiving end-of-life care within 72 hours of onset, and 763 
one in seven people with acute stroke will die in hospital (Intercollegiate Stroke Working Party, 2016), 764 
making stroke one of the most lethal acute conditions in modern medicine.  This means that providing 765 
high quality end-of-life care is a core activity for any multidisciplinary stroke team.  Predicting the 766 
prognosis after acute stroke can be challenging and may account for the low proportion of people with 767 
stroke identified for end-of-life care in hospital and community settings.  Stroke may cause a range of 768 
problems including pain and distress, depression, confusion and agitation, and problems with nutrition 769 
and hydration.  When these issues are appropriately and holistically managed, distress associated with 770 
the end-of-life experience for both the person and the family/carers can be alleviated.  In particular, 771 
rigid adherence to recommendations elsewhere in this guideline on access to oral food and/or fluids 772 
while there is the risk of aspiration and choking could, in palliative care, result in burdensome 773 
restrictions that may exacerbate suffering.  The decision-making process to support people to eat and 774 
drink with acknowledged risks should be person centred and involve the person and/or family/carers, 775 
and other members of the multidisciplinary team, including a swallowing assessment and steps to 776 
minimise risk.  The process can be supported by material such as the Clinically-assisted nutrition and 777 
hydration guidance from the RCP/BMA (2018) at https://www.bma.org.uk/advice-and-778 
support/ethics/adults-who-lack-capacity/clinically-assisted-nutrition-and-hydration [2023]. 779 
 780 
Advance care planning should take place for those people who may survive the acute stroke with limited 781 
life expectancy, to facilitate the timely involvement of specialist palliative care services. [2023] 782 

2.15 Recommendations 783 

A Services providing acute and long-term care for people with stroke should provide high 784 

quality end-of-life care for those who need it. 785 

B Staff caring for people dying of stroke should be trained in the principles and practice of 786 

end-of-life care, including the recognition of people who are approaching the end of life. 787 

C Decisions to withhold or withdraw life-prolonging treatments after stroke including 788 

artificial nutrition and hydration should be taken in the best interests of the person and 789 

whenever possible should take their prior expressed wishes into account.  When 790 

withdrawing artificial nutrition and hydration, a recognised nutrition and hydration 791 

decision-making process should be considered. [2023] 792 

D End-of-life (palliative) care for people with stroke should include an explicit decision not to 793 

have burdensome restrictions that may exacerbate suffering.  In particular, following 794 

assessment this may involve a decision, taken together with the person with stroke, those 795 

close to them, and the multidisciplinary team, to allow oral food and/or fluids despite risks 796 

including aspiration and/or choking. [2023] 797 

E People with stroke with limited life expectancy, and their family where appropriate, 798 

should be offered advance care planning, with access to community palliative care 799 

services when needed.  The multidisciplinary team should establish whether there is any 800 

existing documentation of the patient’s wishes regarding management of risks associated 801 

with continued eating and drinking and whether it remains relevant, and agree with the 802 

patient and/or family/carers an advanced care plan where appropriate. [2023] 803 

F People dying of stroke should have access to specialist palliative care, including the timely 804 

transfer of care to their home or to a hospice or care home according to the wishes of the 805 

person and their family/carers.  This should also include timely communication and 806 

https://www.bma.org.uk/advice-and-support/ethics/adults-who-lack-capacity/clinically-assisted-nutrition-and-hydration
https://www.bma.org.uk/advice-and-support/ethics/adults-who-lack-capacity/clinically-assisted-nutrition-and-hydration
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involvement of the primary care team. 807 

2.15 Sources 808 

A, B NICE,  2015c; Working Party consensus 809 

C-E Royal College of Physicians, 2021; Royal College of Speech and Language Therapists, 2021; 810 

Guideline Development Group consensus  811 

F Payne et al, 2010; NICE, 2015a; Working Party consensus 812 

2.15 Evidence to recommendations 813 

Much of the research in end-of-life care has come from the field of cancer, and there are few good 814 
quality end-of-life studies in stroke.  A Cochrane review by reviewed Good et al. (2014) reviewed 815 
medically assisted hydration in adults receiving palliative care, and concluded there was no clear 816 
evidence of benefit with assisted hydration as problems from side effects can be as distressing as 817 
symptoms associated with withholding fluids. Gardiner et al. (2013) conducted a small qualitative study 818 
of focus groups and interviews with the multidisciplinary team, and concluded that more people with 819 
stroke should benefit from end-of-life care, and collaboration between palliative care and stroke teams 820 
at an earlier stage could improve patient care. 821 

2.15 Implications 822 

The main implication of these recommendations is that staff in stroke teams will need to increase their 823 
awareness and expertise in end-of-life/palliative care and recognise that this is a core part of the work 824 
of a comprehensive stroke service.  This includes high quality liaison with palliative care and primary 825 
care teams.  A systematic mortality audit can identify and encourage good practice in this important 826 
area of clinical care. 827 
 828 

2.16 Carers 829 

The term ‘carers’ can refer both to formal, paid carers (people with professional training) and to 830 
informal and unpaid carers such as family and friends who undertake care.  This section is relevant to 831 
informal, unpaid carers: their role and involvement with the person with stroke is vital from the outset 832 
and is likely to be a constant and continuing relationship with the person, long after other services have 833 
ended. 834 
 835 
The 2014 Care Act enshrines the legal duty of a Local Authority to assess any carer who requests an 836 
assessment or who appears to need support.  The authority can use the assessment to identify support 837 
needs, and to discuss how these could be met.  This might mean providing help or putting the carer in 838 
touch with other organisations, such as local charities. 839 

2.16 Evidence to recommendations 840 

Two Cochrane reviews have addressed this issue: Legg et al (2011) and Forster et al (2012).  Research 841 
into interventions that prepare carers for the role have focused on three main areas; support and 842 
information, procedural knowledge, and psycho-educational training (Legg et al., 2011).  Whilst these 843 
systematic reviews are of high-quality and support the provision of information and training for 844 
caregivers, information on implementation is lacking.  With regard to long-term follow up, only one 845 
Dutch trial (Fens et al., 2014) provided 18-month follow up data but this was non-randomised and thus 846 
subject to bias.  An earlier, single site RCT found that a structured caregiver training programme, 847 
delivered in an in-patient setting by stroke unit staff significantly reduced carer burden, anxiety and 848 
depression (Patel et al., 2004).  However a much larger cluster RCT and economic evaluation did not 849 
reproduce these benefits when using a cascade training model i.e. training some staff to train all staff 850 
and then to train carers (Forster et al., 2013).  A nested process evaluation indicated that many carers 851 
had not been trained to the necessary competency level (Clarke et al., 2013) and so the efficacy and 852 
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generalizability of the cascade model for delivering caregiver training is still unproven, and 853 
recommendations remain largely based on consensus regarding best practice. 854 

2.16 Recommendations 855 

A The views of the person with stroke should be sought, to establish the extent to which 856 

they wish carers and others to be involved in the planning and delivery of their care. 857 

B If the person with stroke agrees, family/carers should be involved in significant decisions 858 

as an additional source of information about the person both clinically and socially. 859 

C The primary carer(s) of a person with stroke should be offered an educational programme 860 

which: 861 

‒ explains the nature, consequences and prognosis of stroke and what to do in the 862 

event of a further stroke or other problems e.g. post-stroke epilepsy; 863 

‒ teaches them how to provide care and support; 864 

‒ gives them opportunities to practise giving care; 865 

‒ provides advice on secondary prevention, including lifestyle changes. 866 

‒ D When care is transferred out of hospital to the home or care home setting, the 867 

carer of a person with stroke should be offered: 868 

‒ an assessment of their own needs, separate to those of the person with stroke; 869 

‒ the practical or emotional support identified as necessary; 870 

‒ guidance on how to seek help if problems develop. 871 

E The primary carer(s) of a person with stroke should be provided with the contact details of 872 

a named healthcare professional (e.g. a stroke co-ordinator) who can provide further 873 

information and advice. 874 

F After a person with stroke has returned to the home or care home setting, their carer 875 

should: 876 

‒ have their need for information and support reassessed whenever there is a 877 

significant change in circumstances (e.g. if the health of the carer or the person with 878 

stroke changes); 879 

‒ be reminded and assisted in how to seek further help and support. 880 

2.16 Sources 881 

A, B Working Party consensus 882 

C Patel et al, 2004; Legg et al, 2011; Forster et al, 2012 883 

D Working Party consensus; obligations under the 2014 Care Act 884 

E NICE, 2016a; Working Party consensus 885 

F Working Party consensus; obligations under the 2014 Care Act 886 

 887 

2.17 People with stroke in care homes 888 

One in twelve people with stroke in the UK have to move into a care home because of their stroke 889 
(Intercollegiate Stroke Working Party, 2016).  Conversely, about a quarter of care home residents have 890 
had a stroke, often in association with other significant co-morbidities.  At present people in care homes 891 
rarely receive any ongoing rehabilitation or equipment provision by the NHS despite this being their 892 
main domicile.  Reducing dependency as far as is possible and improving the quality of life for people 893 
with stroke whatever their place of residence is an important and compassionate objective of 894 
community provision for people with stroke. 895 
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2.17 Recommendations 896 

A People with stroke living in care homes should be offered assessment and treatment from 897 

community stroke rehabilitation services to identify activities and adaptations that might 898 

improve quality of life. 899 

B Staff caring for people with stroke in care homes should have training in the physical, 900 

cognitive/communication, psychological and social effects of stroke and the management 901 

of common activity limitations. 902 

C People with stroke living in care homes with limited life expectancy, and their family 903 

where appropriate, should be offered advance care planning, with access to community 904 

palliative care services when needed. 905 

2.17 Sources 906 

A Crocker et al, 2013; Working Party consensus  907 

B, C Working Party consensus 908 

2.17 Implications 909 

The extent of unmet need in people living in care homes is unknown, but resource implications are 910 
likely.  The level of need may be considerable and not easily met within existing resources or with 911 
existing interventions.  Presently, it will usually be more appropriate for staff from the stroke service to 912 
visit the care home which has implications for travel and use of time.  Furthermore in practice it would 913 
be difficult within a single home, both morally and practically, to restrict input to people with stroke 914 
when many other residents may also need and benefit from specialist rehabilitation assessment, advice 915 
and interventions. 916 
 917 

2.18 Service governance and quality improvement 918 

Stroke services should develop a culture of continuous quality improvement, and attention to good 919 
governance is mandatory.  The obligation to seek and respond to information regarding service quality, 920 
safety and patient experience is another of the principal implications of the 2013 Francis report into the 921 
failings in hospital care at Mid-Staffordshire NHS Foundation Trust (Francis, 2013).  The process of 922 
clinical governance should be embedded within all healthcare organisations, and this section only 923 
considers the stroke-specific aspects.  People’s perceptions of the quality of care they receive do not 924 
always match the clinicians’ views of the care that they have delivered and these views need to be 925 
separately audited, in a manner that enables the participation of those with significant disabilities.  The 926 
process of quality improvement includes collecting appropriate data in a timely manner, analysing the 927 
data and acting upon the findings. 928 

2.18 Recommendations 929 

A Clinicians providing care for people with stroke should participate in national stroke audit 930 

to enable comparison of the clinical and organisational quality of their services, and use 931 

the findings to plan and deliver service improvements. 932 

B Services for people with stroke should take responsibility for all aspects of service quality 933 

by: 934 

‒ keeping a quality register of all people admitted to their organisation with a stroke; 935 

‒ regularly reviewing service provision against the evidence-based standards set out in 936 

relevant national clinical guidelines; 937 

‒ providing practical support and multi-disciplinary leadership to the process of clinical 938 

audit; 939 

‒ participating actively in regional and national quality improvement initiatives such as 940 
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Clinical Networks. 941 

C General practitioners should regularly audit the primary and secondary prevention of 942 

stroke within their practice, and maintain a register of people with stroke or TIA. 943 

D The views of people with stroke and their family/carers should be actively sought when 944 

evaluating service quality and safety, and when planning service developments. 945 

E People with stroke and their family/carers should be offered any practical support 946 

necessary to enable participation in service user consultations. 947 

2.18 Sources 948 

A, B Working Party consensus; obligations under the NHS Standard Contract 949 

C-E Working Party consensus 950 

2.18 Implications 951 

Data collection and quality control procedures require specific resources, including staff time and 952 
unfortunately these are often not made available, particularly for continuous audit.  It also requires 953 
commitment to the process by the whole multidisciplinary team.  Regulators and other organisations 954 
that monitor performance should use data that are collected routinely or through national audit, rather 955 
than demanding data that require additional resources to deliver. 956 
 957 
Some resources need to be allocated to facilitate the involvement of service users who have limitations 958 
with mobility or communication.  These recommendations require organisations to be supportive and 959 
listening in their attitude to the opinions of service users. 960 
 961 

  962 
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3 Acute Care 963 

_____________________________________________________________________________________________________________________ 964 

3.0 Introduction 965 

This chapter covers the acute presentation and treatment of stroke and TIA.  The recommendations 966 
relate to the diagnosis and management of the underlying disease (at the WHO-ICF framework level of 967 
pathology) over the course of the first few days while clinical stability is being achieved, complications 968 
prevented, and rehabilitation can begin in earnest.  A detailed examination of the evidence for 969 
rehabilitation is contained in Chapter 4. [2023] 970 
 971 

3.1 Pre-hospital care 972 

Most people with acute stroke (95%) have their first symptoms outside hospital.  It is vital that members 973 
of the public and healthcare professionals (e.g. primary care team members, telephone advice line staff, 974 
paramedics, accident and emergency (A&E) personnel) can recognise stroke as early and accurately as 975 
possible to facilitate an appropriate emergency response.  Measures taken by clinicians outside hospital 976 
(such as reduced time at the scene) can reduce the overall time to treatment, and thereby improve the 977 
prospects for the patient to respond to time-critical treatments. 978 

3.1 Evidence to recommendations 979 

A number of pre-hospital screening tools have been developed that are sensitive in detecting the 980 
majority of people with acute stroke that present with facial weakness, speech disturbance or unilateral 981 
limb weakness.  The FAST test is accepted as the screening tool of choice for clinicians and the general 982 
public (Harbison et al., 2003).  However, some people with symptoms of stroke will not be identified by 983 
the FAST test (e.g. sudden onset visual disturbance, lateralising cerebellar dysfunction) and thus stroke 984 
may not be suspected.  The Working Party considers that community-based clinicians should continue to 985 
treat a person as having a suspected stroke if they are suspicious of the diagnosis despite a negative 986 
FAST test.  Further evidence is required before the Working Party could recommend the use of other 987 
screening tools (e.g. forms of the National Institutes of Health Stroke Scale [NIHSS], Recognition of 988 
Stroke in the Emergency Room) that screen for non-FAST symptoms in the pre-hospital phase. 989 
 990 
Community-based clinicians are likely to assess people whose neurological symptoms have already 991 
resolved before reaching hospital, suggesting a diagnosis of TIA rather than stroke.  These people should 992 
be given antiplatelet treatment with aspirin immediately (Rothwell et al., 2016) and referred for urgent 993 
investigation in a specialist neurovascular clinic since the risk of subsequent stroke is substantial in the 994 
first few days.  There was insufficient precision in the current evidence for the Working Party to make 995 
recommendations concerning risk stratification by community-based clinicians.  When considering the 996 
diagnosis of TIA and making a direct referral, clinicians need to be aware that a person may have 997 
ongoing focal neurological deficits despite a negative FAST test – such people should be managed along 998 
the acute stroke pathway rather than a TIA pathway. 999 
 1000 
There is a general paucity of research evidence on the management of the person with suspected stroke 1001 
before arrival at the hospital.  The majority of recommendations are based on consensus and widely 1002 
accepted practice in the pre-hospital management of people with suspected stroke or TIA.  Pre-hospital 1003 
brain imaging in other healthcare settings may reduce onset-to-treatment time (Ebinger et al., 2014), 1004 
but cost-effectiveness and clinical outcomes have not been tested in UK settings. 1005 

3.1 Recommendations 1006 

A People seen by ambulance clinicians outside hospital with the sudden onset of focal 1007 

neurological symptoms should be screened for hypoglycaemia with a capillary blood 1008 
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glucose, and for stroke or TIA using a validated tool.  Those people with persisting 1009 

neurological symptoms who screen positive using a validated tool should be transferred to 1010 

a hyperacute stroke unit as soon as possible. 1011 

B People who are negative when screened with a validated tool but in whom stroke is still 1012 

suspected should be treated as if they have stroke until the diagnosis has been excluded 1013 

by a specialist stroke clinician. 1014 

C The pre-hospital care of people with suspected stroke should minimise time from call to 1015 

arrival at hospital and should include a hospital pre-alert to expedite specialist assessment 1016 

and treatment. 1017 

D Patients with suspected stroke whose airway is considered at risk should be managed 1018 

appropriately with suction, positioning and airway adjuncts. 1019 

E Patients with residual neurological symptoms or signs should remain nil by mouth until 1020 

screened for dysphagia by a specifically trained healthcare professional. 1021 

F Patients with suspected TIA should be given 300mg of aspirin immediately and assessed 1022 

urgently within 24 hours by a specialist physician in a neurovascular clinic or an acute 1023 

stroke unit. 1024 

G Patients with suspected stroke or TIA should be monitored for atrial fibrillation and other 1025 

arrhythmias. 1026 

3.1 Sources 1027 

A Harbison et al 2003; Working Party consensus 1028 

B-E Working Party consensus  1029 

F Rothwell et al, 2007; Lavallee et al, 2007; Giles and Rothwell, 2007; Rothwell et al, 2016  1030 

G Working Party consensus  1031 

 1032 

3.1 Implications 1033 

The training of primary care teams, other healthcare personnel and the general public in the recognition 1034 
of the signs of possible stroke using the FAST involves an ongoing public health commitment requiring 1035 
multiple approaches (see Section 2.1).  Patients in groups at high risk of stroke (e.g. older people with 1036 
diabetes, hypertension or atrial fibrillation) and their family and/or carers should have training in the 1037 
FAST test as part of their disease education. 1038 
 1039 

3.2 Management of TIA and minor stroke ‒ assessment and diagnosis 1040 

Any person with a fully resolved acute onset neurological syndrome that might be due to 1041 
cerebrovascular disease needs urgent specialist assessment to establish the diagnosis and to determine 1042 
whether the cause is vascular, given that about half have an alternative diagnosis. [2023] 1043 

3.2 Recommendations 1044 

A Patients with acute focal neurological symptoms that resolve completely within 24 hours 1045 

(i.e. suspected TIA) should be given aspirin 300 mg immediately and assessed urgently 1046 

within 24 hours by a stroke specialist clinician in a neurovascular clinic or an acute stroke 1047 

unit. [2023] 1048 

B Healthcare professionals should not use assessment tools such as the ABCD2 score to 1049 

stratify risk of TIA, inform urgency of referral or subsequent treatment options. [2023] 1050 

C Patients with suspected TIA that occurred more than a week previously should be 1051 

assessed by a stroke specialist clinician as soon as possible within 7 days. 1052 
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D Patients with suspected TIA and their family/carers should receive information about the 1053 

recognition of stroke symptoms and the action to be taken if they occur. 1054 

E Patients with suspected TIA should be assessed by a stroke specialist clinician before a 1055 

decision on brain imaging is made, except when haemorrhage requires exclusion in 1056 

patients taking an anticoagulant or with a bleeding disorder when unenhanced CT should 1057 

be performed urgently. [2023] 1058 

F For patients with suspected TIA, MRI should be the principal brain imaging modality for 1059 

detecting the presence and/or distribution of brain ischaemia. [2023] 1060 

G For patients with suspected TIA in whom brain imaging cannot be undertaken within 7 1061 

days of symptoms, MRI (using a blood-sensitive sequence, e.g. SWI or T2*-weighted 1062 

imaging) should be the preferred means of excluding haemorrhage. [2023] 1063 

 1064 

3.2 Sources 1065 

A Lavallee et al, 2007; Rothwell et al, 2016; Guideline Development Group consensus  1066 

B Ilstadt et al, 2021 [2023] 1067 

C Giles and Rothwell, 2007 1068 

D Working Party consensus  1069 

E-G Wardlaw et al, 2014; NICE, 2019a [2023] 1070 

3.2 Evidence to recommendations 1071 

A systematic review of observational studies of the risk of stroke within 7 days of confirmed TIA (Giles 1072 
and Rothwell, 2007) showed a risk of stroke at 2 days of between 2.0 and 4.1%, and at 7 days of 1073 
between 3.9 and 6.5%.  The risk of completed stroke was much lower in studies of emergency treatment 1074 
in specialist stroke services compared to non-urgent settings (0.9% v. 11.0%).  Patients with suspected 1075 
TIA should therefore have a full diagnostic assessment urgently without further risk stratification 1076 
(Lavallee et al., 2007, Wardlaw et al., 2014).  Risk predictive clinical tools such as ABCD2, ABCD2-I and 1077 
ABCD3-I scores did not reliably discriminate between low and high-risk patients both in the short term 1078 
and long term follow up (Ildstad et al., 2021) and their use is no longer recommended.  Secondary 1079 
prevention measures which can reduce the risk of recurrence should be promptly initiated (Rothwell, 1080 
2007).  Additional risk may be conferred by the presence of atrial fibrillation or anticoagulant therapy, or 1081 
with recurrent attacks, while patients presenting with symptoms more than a week ago can be 1082 
considered at lower risk. [2023] 1083 
 1084 
There is little evidence to guide the use of brain imaging after TIA.  The consensus of the Guideline 1085 
Development Group is that imaging all people referred to a neurovascular clinic is not always 1086 
appropriate or cost-effective given the high rate of mimics in most clinics.  Patients with suspected TIA 1087 
should normally be assessed by a specialist clinician before a decision on brain imaging is made, and 1088 
imaging can be restricted to those patients where the results are likely to influence management such as 1089 
confirming the territory of ischaemia prior to making a decision about carotid artery surgery.  When the 1090 
exclusion of haemorrhage is the objective of imaging, early unenhanced computed tomography 1091 
(CT) remains the most sensitive investigation (Wardlaw et al., 2014).  The greater sensitivity of 1092 
magnetic resonance imaging (MRI) to detect ischaemic lesions using diffusion-weighted imaging (DWI) 1093 
makes it the modality of choice if positive confirmation of the presence or location of a lesion is the 1094 
objective, but the significant false-negative rate with DWI precludes its use as a diagnostic tool in 1095 
isolation from clinical assessment, particularly in unselected patients (Wardlaw et al., 2014). [2023] 1096 
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3.2 Implications 1097 

Additional training of healthcare professionals and other primary care staff may be required so that they 1098 
are able to appreciate the immediate risk in people presenting with a suspected TIA or minor stroke, 1099 
advise immediate aspirin use where appropriate and expedite the process of referral for diagnostic 1100 
assessment.  Referrers and neurovascular clinics should discontinue the practice of triaging patients 1101 
with suspected TIA according to risk stratification tools, and ensure that all patients with suspected TIA 1102 
are assessed and diagnosed urgently. [2023] 1103 
 1104 

3.3 Management of TIA and minor stroke – treatment and vascular 1105 

prevention 1106 

Patients who have short-lived symptoms due to cerebrovascular disease remain at high risk of further 1107 
vascular events, and this risk is highest in the first few days. Consequently their management is urgent.  1108 
This section covers medical and surgical management following confirmation of the diagnosis. [2023] 1109 

3.3 Recommendations 1110 

A Patients with minor ischaemic stroke or TIA should receive treatment for secondary 1111 

prevention as soon as the diagnosis is confirmed, including: 1112 

‒ discussion of individual lifestyle factors (smoking, alcohol excess, diet, exercise); 1113 

‒ antiplatelet or anticoagulant therapy; 1114 

‒ high intensity statin therapy;  1115 

‒ blood pressure-lowering therapy with a thiazide-like diuretic, long-acting calcium 1116 

channel blocker or angiotensin-converting enzyme inhibitor. [2023] 1117 

B For patients with TIA or minor ischaemic stroke antiplatelet therapy should be given 1118 

provided there is neither a contraindication nor a high risk of bleeding.  The following 1119 

regimens should be considered as soon as possible: 1120 

‒ For patients within 24 hours of onset of TIA or minor ischaemic stroke and a low risk 1121 

of bleeding, the following dual antiplatelet therapy should be given: 1122 

Clopidogrel (initial dose 300 mg followed by 75mg per day) plus aspirin (initial dose 1123 

300 mg within 24 hours of onset followed by 75 mg per day for 21 days) followed by 1124 

monotherapy with clopidogrel 75 mg once daily  1125 

OR 1126 

Ticagrelor (initial dose 180 mg followed by 90 mg twice daily) plus aspirin (300 mg 1127 

within 24 hours of onset followed by 75 mg daily for 30 days) followed by antiplatelet 1128 

monotherapy with ticagrelor 90 mg twice daily or clopidogrel 75 mg once daily at the 1129 

discretion of the prescriber; 1130 

‒ For patients with TIA or minor ischaemic stroke who are not appropriate for dual 1131 

antiplatelet therapy, clopidogrel 300 mg loading dose followed by 75 mg daily should 1132 

be given; 1133 

‒ A proton pump inhibitor should be considered for concurrent use with dual 1134 

antiplatelet therapy to reduce the risk of gastrointestinal haemorrhage; 1135 

‒ For patients with recurrent TIA or stroke whilst taking clopidogrel, clopidogrel 1136 

resistance may be considered. [2023]. 1137 

C Patients with TIA or ischaemic stroke should receive high intensity statin therapy (e.g. 1138 

atorvastatin 20-80 mg daily) started immediately. [2023] 1139 

D Patients with non-disabling stroke or TIA in atrial fibrillation should be anticoagulated as 1140 

soon as intracranial bleeding has been excluded and with an anticoagulant that has rapid 1141 

onset, provided there are no other contraindications. 1142 
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E Patients with ischaemic stroke or TIA who after specialist assessment are considered 1143 

candidates for carotid intervention should have carotid imaging performed within 24 1144 

hours of assessment. [2023] 1145 

F The degree of carotid artery stenosis should be reported using the North American 1146 

Symptomatic Carotid Endarterectomy Trial (NASCET) method. 1147 

G Patients with TIA or an acute non-disabling stroke with stable neurological symptoms who 1148 

have symptomatic severe carotid stenosis of 50–99% (NASCET method) should: 1149 

‒ be assessed and referred for carotid endarterectomy to be performed as soon as 1150 

possible within 7 days of the onset of symptoms in a vascular surgical centre routinely 1151 

participating in national audit; 1152 

‒ receive optimal medical treatment: control of blood pressure, antiplatelet treatment, 1153 

cholesterol reduction through diet and drugs, and lifestyle advice including smoking 1154 

cessation. 1155 

H Patients with TIA or an acute non-disabling stroke who have mild or moderate carotid 1156 

stenosis of less than 50% (NASCET method) should: 1157 

‒ not undergo carotid intervention; 1158 

‒ receive optimal medical treatment: control of blood pressure, antiplatelet treatment, 1159 

cholesterol reduction through diet and drugs, and lifestyle advice including smoking 1160 

cessation. 1161 

I Patients with recurrent attacks of transient neurological symptoms despite optimal 1162 

medical treatment, in whom an embolic source has been excluded, should be reassessed 1163 

for an alternative neurological diagnosis. 1164 

J Patients who meet the criteria for carotid intervention but who are unsuitable for open 1165 

surgery (e.g. inaccessible carotid bifurcation, re-stenosis following endarterectomy, 1166 

radiotherapy-associated carotid stenosis) should be considered for carotid angioplasty and 1167 

stenting. 1168 

K People who have undergone carotid revascularisation should be reviewed post-1169 

operatively by a stroke physician to optimise medical aspects of vascular secondary 1170 

prevention. 1171 

3.3 Sources 1172 

A PROGRESS Collaborative Group, 2001; Rothwell et al, 2007; NICE, 2010b, 2011a, 2016a; 1173 

Follows from the evidence concerning antiplatelet treatment (Section 5.6) and lipid 1174 

modification (Section 5.5) 1175 

B Wang et al, 2013a; Johnston et al, 2018; Johnston et al, 2020; Wang et al, 2021c  1176 

C Rothwell et al, 2007; NICE, 2014a, 2016a  1177 

D  Working party consensus 1178 

E Guideline Development Group consensus; Follows from the evidence concerning 1179 

antiplatelet treatment (Section 5.6) and lipid modification (Section 5.5) 1180 

F Working Party consensus  1181 

G, H Barnett et al, 1998; Rothwell et al, 2003b; NICE, 2014a; Working Party consensus 1182 

I Working Party consensus  1183 

J Economopoulos et al, 2011; International Carotid Stenting Study investigators, 2010; 1184 

Bonati et al, 2012 1185 

K Working Party consensus 1186 

 1187 



 

28 

 

3.3 Evidence to recommendations 1188 

Ischaemic stroke and TIA are similar manifestations of vascular disease and their treatment for the 1189 
prevention of recurrent vascular events reflects this.  Long-term risk factor management is reviewed in 1190 
Chapter 5 on secondary prevention.  In the acute setting, there is no evidence to support the use of 1191 
anticoagulation for recurrent TIAs in sinus rhythm.  There are also no studies specifically addressing the 1192 
clinical benefit of early anticoagulation for patients with cardioembolic TIA, but the consensus of the 1193 
Working Party is that the balance of risk and benefit from the early secondary prevention of 1194 
cardioembolism with a rapidly-acting anticoagulant is favourable in the majority of patients.   1195 
 1196 
Recent evidence supports the early use of dual antiplatelet therapy in patients with TIA or minor 1197 
ischaemic stroke.  The CHANCE trial (Wang et al., 2013) showed in a Chinese population of patients with 1198 
TIA or minor stroke (NIHSS 0-3) that dual antiplatelet therapy started within 24 hours of onset for 21 1199 
days resulted in a significant reduction in ischaemic stroke from 11.7% (aspirin group) to 8.2 % (aspirin-1200 
clopidogrel group) with no significant difference in haemorrhagic stroke.  A 300 mg loading dose of 1201 
clopidogrel was used in this trial.  The POINT trial (Johnston et al., 2018) showed in patients with TIA or 1202 
minor stroke (NIHSS 0-3) that dual antiplatelet therapy started within 12 hours of onset and continued 1203 
for 90 days resulted in a significant reduction of ischaemic stroke from 6.5% (aspirin group) to 5.0% 1204 
(aspirin-clopidogrel group).  The trial was stopped early because of effectiveness and a significant 1205 
increase in major haemorrhage in the dual antiplatelet group with an absolute risk increase of 0.5%.  A 1206 
600 mg loading dose of clopidogrel was used in this trial.  Pooled analysis of these trials demonstrated 1207 
the benefit of dual antiplatelet therapy up to at least 21 days.  The THALES trial (Johnston et al., 2020), 1208 
showed in patients with a high-risk TIA or minor stroke (NIHSS 0-5) that dual antiplatelet therapy with 1209 
aspirin and ticagrelor started within 24 hours of onset resulted in a significantly lower composite of 1210 
stroke or death from 6.6% (aspirin group) to 5.5% (aspirin-ticagrelor group) within 30 days.  A 180 mg 1211 
loading dose of ticagrelor was used.  Severe bleeding was more frequent with ticagrelor with an 1212 
absolute risk increase of 0.4%. [2023] 1213 
 1214 
A substantial proportion of patients with TIA and stroke in some populations may be resistant to 1215 
clopidogrel (Pan et al., 2017).  Clopidogrel resistance and non-responsiveness is linked to a genetic 1216 
polymorphism for the cytochrome CYP2C19 loss of function allele.  Ticagrelor is not affected.  In a 1217 
selected Chinese population with a genetic polymorphism for the CYP2C19 loss of function allele, the 1218 
CHANCE 2 trial (Wang et al., 2021c) showed that the risk of ischaemic stroke was significantly reduced 1219 
from 7.6% in patients treated with clopidogrel (90 days) plus aspirin (21 days) to 6.0% in those 1220 
randomised to ticagrelor (90 days) plus aspirin (21 days).  These results are promising but not yet 1221 
generalisable owing to the selected nature of the population. [2023]  1222 
 1223 
Carotid imaging is essential for any patient presenting with symptoms suggesting anterior circulation 1224 
cerebral ischaemia who might be suitable for intervention for carotid stenosis.  There are two methods 1225 
for reporting the degree of carotid stenosis that give differing results, derived from the North American 1226 
Symptomatic Carotid Endarterectomy Trial (NASCET) and the European Carotid Surgery Trial (ECST).  1227 
Both are valid but the Working Party considers that the NASCET method should be preferred (Rothwell 1228 
et al., 2003b).  After carotid territory TIA or non-disabling stroke, the Working Party consensus was 1229 
that carotid intervention should be performed as soon as possible.  1230 
 1231 
A Cochrane review of carotid stenting for symptomatic carotid stenosis identified a higher risk of both 1232 
short- and long-term stroke complications, especially in patients 70 years and older, but a lower risk of 1233 
peri-procedural myocardial infarction and cranial nerve injury (Bonati et al., 2012).  This section should 1234 
be read in conjunction with Section 5.3 (Carotid artery stenosis). 1235 

3.3 Implications 1236 

Local health economies and networks must establish clinical pathways designed to expedite referral of 1237 
appropriate patients to vascular surgical centres, especially where reconfiguration has resulted in 1238 
vascular services being at another site. 1239 
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 1240 
A protocol should be in place for the use of parenteral or non-vitamin K oral anticoagulants in the 1241 
setting of a neurovascular clinic, with a process to supervise the transition from acute to long-term 1242 
anticoagulation. 1243 
 1244 
 1245 

3.4 Diagnosis and treatment of acute stroke – imaging 1246 

Stroke is a medical emergency and if outcomes are to be optimised there should be no time delays in 1247 
diagnosis and treatment.  Any person with the acute onset of a focal neurological syndrome with 1248 
persisting symptoms and signs (i.e. suspected stroke) needs urgent diagnostic assessment to 1249 
differentiate between acute stroke and other causes needing their own specific treatments.  To 1250 
maximise the potential benefit from revascularization treatments and the acute management of 1251 
intracerebral haemorrhage, a corresponding increase in the availability of advanced imaging techniques 1252 
is required, and all hyperacute stroke services should have timely access to brain imaging including CT or 1253 
MR angiography and perfusion (See Section 2.3). 1254 
 1255 
Underlying causes of stroke such as heart disease, diabetes and hypertension need diagnosis and 1256 
management in their own right, but these are outside the scope of this guideline.  1257 

3.4 Recommendations 1258 

A Patients with suspected acute stroke should be admitted directly to a hyperacute stroke 1259 

unit and be assessed for emergency stroke treatments by a specialist physician without 1260 

delay.  1261 

B Patients with suspected acute stroke should receive brain imaging as soon as possible (at 1262 

most within 1 hour of arrival at hospital). [2023] 1263 

C Interpretation of acute stroke imaging for decisions regarding reperfusion should only be 1264 

made by healthcare professionals who have received appropriate training. [2023] 1265 

D Patients with ischaemic stroke who are potentially eligible for mechanical thrombectomy 1266 

should have a CT angiogram from aortic arch to skull vertex immediately.  This should not 1267 

delay the administration of intravenous thrombolysis. [2023] 1268 

E Patients with delayed presentation or wake-up stroke for whom reperfusion is potentially 1269 

indicated should have CT perfusion or MRI as soon as possible (at most within 1 hour of 1270 

arrival at hospital). [2023] 1271 

F MRI brain with stroke-specific sequences (diffusion-weighted imaging, SWI or T2*-1272 

weighted imaging) should be considered in suspected acute stroke when there is 1273 

diagnostic uncertainty. [2023] 1274 

3.4 Sources 1275 

A Follows from the evidence for emergency stroke treatments in Sections 3.5 and 3.6 1276 

B Follows from the evidence for emergency stroke treatments in Sections 3.5 and 3.6  1277 

C Spokoyny et al, 2014; Guideline Development Group consensus  1278 

D,E Follows from the evidence for emergency stroke treatments in Sections 3.5  1279 

F Wardlaw et al, 2014  1280 

3.4 Evidence to recommendations 1281 

The evidence supporting stroke unit care from the Stroke Unit Trialists in the 1990s has been updated in 1282 
the 2013 Cochrane review, which found that patients with stroke who receive organised in-patient care 1283 
in a stroke unit are more likely to be alive, independent, and living at home one year after a stroke 1284 
(Stroke Unit Trialists' Collaboration, 2013). 1285 
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 1286 
Imaging patients with suspected stroke immediately is cost-effective compared to other approaches 1287 
because it enables emergency treatments directed to the pathology of stroke (Wardlaw et al., 2004b), 1288 
although MRI with diffusion-weighted imaging may be required when diagnostic uncertainty persists 1289 
(Wardlaw et al., 2014).  Interpretation of acute stroke imaging by trained non-radiologists is safe and 1290 
effective (Spokoyny et al., 2014).  The recommendations regarding endovascular therapy contained in 1291 
Section 3.5 require CT angiography to be performed immediately in potentially eligible patients, but 1292 
image processing and interpretation should not delay intravenous thrombolysis if this is indicated. 1293 
Multi-modal imaging is becoming more widely available and quicker to undertake and interpret. It is 1294 
recommended that if multi-modal imaging is required, then all relevant imaging should be performed in 1295 
the same session to avoid delays in decision making for acute treatments (NHS England, 2021). [2023] 1296 
 1297 

3.4 Implications 1298 

These recommendations align with the recommendations in Chapter 2 concerning the organisation of 1299 
acute stroke care and Section 3.5 regarding the management of acute stroke.  Hyperacute stroke 1300 
services will need to review their provision of specialist assessment and imaging policies for suspected 1301 
acute stroke, which in many centres will involve a step-change in provision. [2023] 1302 
 1303 

3.5 Management of ischaemic stroke 1304 

Thrombolysis with alteplase is now administered to one in nine patients with acute stroke in the UK 1305 
(Sentinel Stroke National Audit Programme, 2022) although higher rates should be (Allen et al., 2022) 1306 
readily achievable . Treatment with thrombolysis should only be given in units where staff are trained 1307 
and experienced in the provision of stroke thrombolysis, with a thorough knowledge of the 1308 
contraindications to treatment and the management of complications such as neurological 1309 
deterioration. [2023] 1310 
 1311 
Endovascular therapy for acute ischaemic stroke has evolved significantly since the 2016 edition and 1312 
new guidance is included in this section, which includes management of thrombolysis, thrombectomy 1313 
and the surgical treatment of acute stroke. [2023] 1314 

3.5 Recommendations 1315 

A Patients with acute ischaemic stroke, regardless of age or stroke severity, in whom 1316 

treatment can be started within 4.5 hours of known onset should be considered for 1317 

thrombolysis with alteplase or tenecteplase. [2023] 1318 

B Patients with acute ischaemic stroke, regardless of age or stroke severity, who were last known 1319 
to be well more than 4.5 hours earlier, should be considered for thrombolysis with alteplase if:  1320 

 ‒  treatment can be started between 4.5-9 hours of known onset, or within 9 hours of the 1321 
midpoint of sleep when they have woken with symptoms  1322 

AND 1323 

 ‒  they have evidence of salvageable brain on CT perfusion (core-perfusion mismatch) or MRI 1324 
(DWI-FLAIR mismatch; see Table 3.5.1). 1325 

 This should be irrespective of whether they have a large vessel occlusion and require mechanical 1326 
thrombectomy. [2023] 1327 

 1328 

  1329 
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Table 3.5.1  Eligibility criteria for extending thrombolysis to 4.5-9 hours and wake-up stroke  1330 

   Time window   Imaging               Imaging criteria 1331 

Wake-up 
stroke 

>4.5 hours from last seen well, no 
upper limit 

MRI DWI-FLAIR 
mismatch 

DWI lesion and no FLAIR lesion 

Wake-up 
stroke or 
unknown onset 
time 

>4.5 hours from last seen well, and 
within 9 hours from of the midpoint 
of sleep.  The mid-point of sleep is 
the time halfway between going to 
bed and waking up 

CT or MRI core-
perfusion 
mismatch 

Suggested: mismatch ratio greater 
than 1·2, a mismatch volume 
greater than 10 mL, and an 
ischaemic core volume <70 mL 

Known onset 
time 

4.5-9 hrs CT or MRI core-
perfusion 
mismatch 

Suggested: mismatch ratio greater 
than 1·2, a mismatch volume 
greater than 10 mL, and an 
ischaemic core volume <70 mL 

 1332 

C Patients with acute ischaemic stroke otherwise eligible for treatment with thrombolysis 1333 

should have their blood pressure reduced to below 185/110 mmHg before treatment. 1334 

D Thrombolysis should only be administered within a well-organised stroke service with: 1335 

‒ processes throughout the emergency pathway to minimise delays to treatment, to 1336 

ensure that thrombolysis is administered as soon as possible after stroke onset; 1337 

‒ staff trained in the delivery of thrombolysis and monitoring for post-thrombolysis 1338 

complications; 1339 

‒ nurse staffing levels equivalent to those required in level 1 or level 2 nursing care with 1340 

training in acute stroke and thrombolysis; 1341 

‒ timely access to appropriate imaging and trained staff; 1342 

‒ protocols in place for the management of post-thrombolysis complications. 1343 

E Emergency medical staff, if appropriately trained and supported, should only administer 1344 

thrombolysis for the treatment of acute ischaemic stroke provided that patients can be 1345 

subsequently managed on a hyperacute stroke unit with appropriate neuroradiological 1346 

and stroke specialist support. 1347 

F Patients with acute ischaemic stroke eligible for mechanical thrombectomy should receive 1348 

prior intravenous thrombolysis (unless contraindicated) irrespective of whether they have 1349 

presented to an acute stroke centre or a thrombectomy centre.  Every effort should be 1350 

made to minimise process times throughout the treatment pathway and thrombolysis 1351 

should not delay urgent transfer to a thrombectomy centre. [2023] 1352 

G Patients with acute ischaemic stroke should be considered for combination intravenous 1353 

thrombolysis and intra-arterial clot extraction (using stent retriever and/or aspiration 1354 

techniques) if they have a proximal intracranial large vessel occlusion causing a disabling 1355 

neurological deficit (NIHSS score of 6 or more) and the procedure can begin within 6 hours 1356 

of known onset. [2023] 1357 

H Patients with acute ischaemic stroke and a contraindication to intravenous thrombolysis 1358 

but not to thrombectomy should be considered for intra-arterial clot extraction (using 1359 

stent retriever and/or aspiration techniques) if they have a proximal intracranial large 1360 

vessel occlusion causing a disabling neurological deficit (NIHSS score of 6 or more) and the 1361 

procedure can begin within 6 hours of known onset. [2023] 1362 

I Patients presenting with acute anterior circulation ischaemic stroke and large artery 1363 

occlusion causing a disabling neurological deficit between 6-24 hours, including wake-up 1364 
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stroke, should receive mechanical thrombectomy (combined with thrombolysis if eligible) 1365 

providing appropriate imaging criteria are met (see Table 3.5.2): 1366 

‒ between 6-12 hours selection should be made using DAWN or DEFUSE-3 perfusion 1367 

imaging criteria, or an intermediate or good collateral score on CTA with an ASPECTS 1368 

score of 6 or more; 1369 

‒ between 12-16 hours selection should be made using DAWN or DEFUSE-3 perfusion 1370 

imaging criteria, with the DAWN criteria being used between 16-24 hours. [2023] 1371 

 1372 

Table 3.5.2  Imaging eligibility criteria used in the DAWN and DEFUSE-3 trials  1373 

  Time window  Imaging   Imaging Criteria 1374 

 1375 

J The interpretation of brain imaging for eligibility for mechanical thrombectomy should be 1376 

performed by clinicians with the appropriate knowledge and skills and should include all 1377 

the available information (e.g. plain and angiographic images, colour maps, AI-derived 1378 

figures for core/penumbra and mismatch overlays). [2023] 1379 

K Patients with acute ischaemic stroke in the posterior circulation within 12 hours of onset 1380 

should be considered for mechanical thrombectomy (combined with thrombolysis if 1381 

eligible) if they have a confirmed intracranial vertebral or basilar artery occlusion and their 1382 

NIHSS score is 10 or more, combined with a favourable PC-ASPECTS score and Pons-1383 

Midbrain Index.  Caution should be exercised when considering mechanical thrombectomy 1384 

for patients presenting between 12-24 hours and/or over the age of 80 owing to the 1385 

paucity of data in these groups. [2023] 1386 

L The selection of anaesthetic technique for thrombectomy should be guided by local 1387 

protocols for general anaesthesia, local anaesthesia and conscious sedation which include 1388 

choice of anaesthetic agents, timeliness of induction, blood pressure parameters and 1389 

postoperative care.  Selection of anaesthesia should be based on an individualised 1390 

assessment of patient risk factors, technical requirements of the procedure and other 1391 

clinical characteristics such as conscious level and degree of agitation.  General 1392 

anaesthesia should be considered in the following circumstances: 1393 

‒ patients with a reduced level of consciousness or agitation, or those judged to be at 1394 

high risk of requiring conversion to general anaesthesia; 1395 

‒ Patients who cannot protect their airway or who are already intubated, or at risk of 1396 

aspiration due to nausea or vomiting. 1397 

‒ General anaesthesia may be considered where, due to technical or anatomical factors, 1398 

thrombectomy is anticipated to be more complicated. [2023] 1399 

M Hyperacute stroke services providing endovascular therapy should participate in national 1400 

DEFUSE-3 6-16 hours since last 
known well (including 
wake-up stroke) 

CT or MR 
perfusion  

Target mismatch profile: 

• Infarct core volume <70 mL and mismatch 
volume >15 mL (Tmax > 6 sec) and mismatch 
ratio (penumbra/core) >1.8 

DAWN 6-24 hours since last 
known well (including 
wake-up stroke) 

CT or MR  
perfusion 

Clinical-imaging mismatch: 

• Age <80 years and NIHSS ≥10 and  
core infarct 0-30 mL  OR 

• Age <80 years and NIHSS score ≥20 and 
infarct core 31-51 mL  OR 

• Age ≥80 years and NIHSS score ≥10 and 
infarct core 0-20 mL 
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stroke audit to enable comparison of the clinical and organisational quality of their 1401 

services with national data, and use the findings to plan and deliver service improvements. 1402 

N Patients with middle cerebral artery (MCA) infarction who meet the criteria below should 1403 

be considered for decompressive hemicraniectomy.  Patients should be referred to 1404 

neurosurgery within 24 hours of stroke onset and treated within 48 hours of stroke onset: 1405 

‒ pre-stroke modified Rankin Scale score of less than 2; 1406 

‒ clinical deficits indicating infarction in the territory of the MCA; 1407 

‒ NIHSS score of more than 15; 1408 

‒ a decrease in the level of consciousness to a score of 1 or more on item 1a of the 1409 

NIHSS; 1410 

‒ signs on CT of an infarct of at least 50% of the MCA territory with or without 1411 

additional infarction in the territory of the anterior or posterior cerebral artery on the 1412 

same side, or infarct volume greater than 145 cubic centimetres on diffusion-weighted 1413 

MRI. 1414 

O Patients with acute ischaemic stroke treated with thrombolysis should be started on an 1415 

antiplatelet agent after 24 hours unless contraindicated, once significant haemorrhage has 1416 

been excluded. 1417 

P Patients with acute ischaemic stroke should be given aspirin 300 mg as soon as possible 1418 

within 24 hours (unless contraindicated): 1419 

‒ orally if they are not dysphagic; 1420 

‒ rectally or by enteral tube if they are dysphagic. 1421 

‒ Thereafter aspirin 300 mg daily should be continued until 2 weeks after the onset of 1422 

stroke at which time long-term antithrombotic treatment should be initiated.  Patients 1423 

being transferred to care at home before 2 weeks should be started on long-term 1424 

treatment earlier. 1425 

Q Patients with acute ischaemic stroke reporting previous dyspepsia with an antiplatelet 1426 

agent should be given a proton pump inhibitor in addition to aspirin. 1427 

R Patients with acute ischaemic stroke who are allergic to or intolerant of aspirin should be 1428 

given an alternative antiplatelet agent (e.g. clopidogrel). 1429 

3.5 Sources 1430 

A Wardlaw et al, 2012; Emberson et al, 2014; Menon et al, 2022  1431 

B Thomalla et al, 2018; Campbell et al, 2019  1432 

C, D Wardlaw et al, 2012; Working Party consensus 1433 

E Working Party consensus 1434 

F Yang et al, 2020; LeCouffe et al, 2021; Suzuki et al, 2021; Zi et al, 2021; Fisher et al, 2022; 1435 

Mitchell et al, 2022; Turc et al, 2022  1436 

G, H Goyal et al, 2016  1437 

I Nogueira et al, 2018; Albers et al, 2018  1438 

J Jovin et al, 2022a; Jovin et al, 2022b  1439 

K Liu et al, 2020, Langezaal et al, 2021, Tao et al, 2022; Jovin et al, 2022a  1440 

L  Mortimer et al, 2021; Maurice et al, 2022  1441 

M Working Party consensus; obligations under the NHS Standard Contract 1442 

N Cruz-Flores et al, 2012; Jüttler et al, 2014  1443 

O, P Sandercock et al, 2015; Working Party consensus 1444 
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Q, R NICE, 2010b; Working Party consensus 1445 

 1446 

3.5 Evidence to recommendations 1447 

An updated Cochrane systematic review and an individual patient meta-analysis by the Stroke 1448 
Thrombolysis Trialists’ Collaboration summarise our understanding intravenous thrombolysis without 1449 
the use of advanced imaging (Wardlaw et al., 2012, Emberson et al., 2014, IST Collaborative Group et al., 1450 
2012).  These analyses emphasise the importance of rapid treatment.  Patients who are over 80 years 1451 
old, with mild and severe stroke and those with early signs of infarction on initial brain imaging all 1452 
benefit from treatment. [2023] 1453 
 1454 
The Enhanced Control of Hypertension and Thrombolysis Stroke Study (ENCHANTED) of lower (0.6 1455 
mg/kg) versus standard dose alteplase showed a lower risk of intracerebral haemorrhage and early 1456 
mortality with the lower dose, without conclusively demonstrating that the doses were of equivalent 1457 
efficacy (Anderson et al., 2016).  These findings suggest that there may be circumstances in which the 1458 
treating physician and/or the patient wish to forgo some of the potential disability benefit from 1459 
standard dose alteplase in order to reduce the early risk of intracerebral haemorrhage through the use 1460 
of the lower dose.  A meta-analysis of risk factors for intracerebral haemorrhage with alteplase 1461 
(Whiteley et al., 2012) suggested a greater risk with atrial fibrillation, congestive cardiac failure, renal 1462 
impairment, prior antiplatelet treatment, leukoaraiosis and visible cerebral infarction on pre-treatment 1463 
brain imaging, but the extent to which any of these factors should influence dose selection for alteplase 1464 
remains unknown.  1465 
 1466 
Patients presenting with acute ischaemic stroke whilst taking a non-vitamin K oral anticoagulant (NOAC) 1467 
should be excluded from receiving alteplase unless, in the case of dabigatran, the prothrombin time and 1468 
activated partial thromboplastin time are both normal.  The use of reversal agents (idarucizumab or 1469 
andexanet alfa) in order to then administer alteplase for an ischaemic stroke that has occurred during 1470 
NOAC treatment is not recommended.   1471 
 1472 
Patients more than 4.5 hours after stroke or with an unknown time of onset, and those with wake-up 1473 
stroke, who have radiologically defined ‘penumbra’ benefit from alteplase.  Participants in the WAKE-UP 1474 
trial (Thomalla et al., 2018) were aged up to 80 years and had woken from sleep or could not report the 1475 
time of stroke onset, were at least 4.5 hours from when last seen well, and had evidence of MRI DWI-1476 
FLAIR mismatch.  Allocation to 0.9 mg/kg alteplase rather than placebo led to a higher proportion of 1477 
patients (53.3% v. 41.8%) with an excellent functional outcome at 90 days.  The THAWS trial (Koga et al., 1478 
2020) demonstrated no clear benefit from a lower dose of alteplase (0.6mg/kg). [2023] 1479 
 1480 
In an individual participant data meta-analysis of EXTEND (Ma et al., 2019), ECASS-4 (Ringleb et al., 1481 
2019) and a subset of the EPITHET trial (Davis et al., 2008), participants with CT or MR perfusion 1482 
imaging-defined penumbra at 4.5-9 hrs (Campbell et al., 2019) gained benefit from intravenous 1483 
alteplase (7% absolute increase in excellent outcome).  No patients received mechanical thrombectomy 1484 
in these trials.  In a prespecified subset who had mismatch defined by a mismatch ratio greater than 1·2, 1485 
a mismatch volume greater than 10 mL, and an ischaemic core volume less than 70 mL (EXTEND 1486 
criteria), benefit with alteplase was also seen.  Participants with and without a large artery occlusion 1487 
appeared to benefit similarly. [2023] 1488 
 1489 
Tenecteplase is a single bolus thrombolytic agent with higher fibrin specificity and longer half-life than 1490 
alteplase.  Eight RCTs have compared tenecteplase with alteplase in acute ischaemic stroke (Campbell et 1491 
al., 2018b, Haley et al., 2010, Huang et al., 2015, Logallo et al., 2017, Parsons et al., 2012, Bivard et al., 1492 
2022, Kvistad et al., 2022, Menon et al., 2022).  No single trial in unselected patients has demonstrated 1493 
that tenecteplase leads to greater recovery than alteplase.  A 2019 meta-analysis (Burgos and Saver, 1494 
2019) concluded that tenecteplase was non-inferior to alteplase but this was confounded by the 1495 
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significant contribution of the large NOR-TEST study which used a higher dose of 0.4 mg/kg and included 1496 
a substantial proportion of stroke mimics (Logallo et al., 2017).  A subsequent trial of 0.4 mg/kg 1497 
tenecteplase in patients with moderate-severe ischaemic stroke showed this higher dose led to higher 1498 
rates of intracerebral haemorrhage than alteplase (NOR-TEST 2, part A;(Kvistad et al., 2022), and this 1499 
dose is no longer recommended.  Tenecteplase (0.25 mg/kg) delivered in an MSU setting (TASTE-A; 1500 
(Bivard et al., 2022) led to better measures of imaging reperfusion than alteplase but the study was 1501 
inadequately powered to test any difference in outcomes.  A large single randomised trial, ACT (Menon 1502 
et al., 2022), demonstrated that tenecteplase 0.25 mg/kg was non-inferior to alteplase for excellent 1503 
clinical outcome when delivered within 4.5 hours of stroke onset.  In patients with proven large artery 1504 
occlusion prior to planned thrombectomy tenecteplase (0.25 mg/kg) may be superior to alteplase when 1505 
given within 4.5 hours of onset (Campbell et al., 2018b). [2023] 1506 
 1507 
Since the 2012 edition of the guideline, five RCTs have been published evaluating the effects of 1508 
endovascular treatment in addition to IVT, compared with standard treatment (IVT alone administered 1509 
within 4.5 hours) in proven large arterial occlusive stroke (Berkhemer et al., 2015, Campbell et al., 2015, 1510 
Goyal et al., 2015, Jovin et al., 2015, Saver et al., 2015) with others due to publish.  In an individual 1511 
patient meta-analysis of these 5 trials involving 1287 patients (Goyal et al., 2016) endovascular therapy 1512 
showed significant improvements in functional outcomes at 90 days.  The number needed to treat for 1513 
one additional patient to have reduced disability of at least one point on the mRS was 2.6.  The trials 1514 
were heterogenous in their patient selection (age, National Institutes of Health Stroke Scale [NIHSS] 1515 
score) and only included patients with pre-stroke mRS of 2 or less.  There was also variation in imaging 1516 
criteria, in particular whether the identification of salvageable brain tissue on neuroimaging was a trial 1517 
inclusion criterion (EXTEND-IA, ESCAPE, SWIFT-PRIME, and REVASCAT beyond 4.5 hours) or not (MR 1518 
CLEAN).  Three trials included some patients for whom IVT was contraindicated.  The trials varied in 1519 
onset to endovascular treatment from a maximum of 6 up to 12 hours, and it is pertinent that all the 1520 
trials with an extended time window required a favourable profile of salvageable brain tissue imaging 1521 
prior to randomisation.  The proven time window for endovascular therapy without such imaging is to 1522 
perform thrombectomy (i.e. obtain reperfusion) within 6 hours.  The SWIFT-PRIME trial had the fastest 1523 
process times with a median time from hospital arrival to groin puncture of 90 minutes, and the median 1524 
procedure time in the five trials was just under 60 minutes.  Thus it follows that for thrombectomy 1525 
based upon CT/CTA imaging alone, commencing the procedure more than 5 hours after onset is not of 1526 
proven benefit.  An NIHSS score of 6 or more was an inclusion criterion for several trials with clear 1527 
positive subgroup effects for NIHSS 6-19 (ESCAPE) and 6-17 (SWIFT-PRIME).  Not all trials reported a 1528 
positive effect on mortality.  The Working Party concludes that mechanical thrombectomy (MT) is an 1529 
effective acute stroke treatment for selected patients with proximal large artery occlusions as an 1530 
adjunct to IVT, and for those patients with contraindications to IVT but not to MT (extensive early infarct 1531 
changes on brain CT are a contraindication to both – either greater than 1/3 of the middle cerebral 1532 
artery [MCA] territory or for thrombectomy an Alberta Stroke Program Early CT Score [ASPECTS] of less 1533 
than 6).  If the major vessel occlusion is in the posterior circulation, MT may be considered up to 24 1534 
hours from known onset.  There are significant challenges to the implementation of this treatment in 1535 
the UK.  Centres that provide endovascular treatment should meet the professional standards set out by 1536 
the joint societies’ working group (National Institute for Health and Care Excellence, 2015a, White, 1537 
2015). 1538 
 1539 
A recent meta-analysis (Turc et al., 2022b) of six RCTs (Fischer et al., 2022, LeCouffe et al., 2021, Mitchell 1540 
et al., 2022, Suzuki et al., 2021, Yang et al., 2020, Zi et al., 2021) would support administration of 1541 
thrombolysis within 4.5 hours of onset in eligible patients prior to thrombectomy (bridging 1542 
thrombolysis) given that no trial showed superiority and only two of the six trials, both judged at high or 1543 
moderate risk of bias, showed non-inferiority for proceeding direct to thrombectomy (Yang et al., 2020, 1544 
Zi et al., 2021).  Furthermore, the meta-analysis indicated superior reperfusion rates, trends to improved 1545 
clinical outcome and no statistical increase in adverse safety outcomes (mortality and symptomatic 1546 
intracranial haemorrhage) with bridging thrombolysis.  All the randomised trials overwhelmingly 1547 
recruited patients presenting direct to thrombectomy centres.  No randomised trial has yet addressed 1548 
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the question of whether patients presenting initially to an acute stroke centre should proceed directly to 1549 
mechanical thrombectomy without bridging thrombolysis.  However, a meta-analysis of observational 1550 
studies found better clinical outcomes for the bridging thrombolysis group although direct mechanical 1551 
thrombectomy was deemed safe (Turc et al., 2022b).  There is now evidence to guide the selection 1552 
criteria for both thrombolysis and thrombectomy in patients presenting later than 4.5 hours after 1553 
symptom onset or where onset time is unknown (Albers et al., 2018, Jovin et al., 2022a, Nogueira et al., 1554 
2018, Thomalla et al., 2018, Tao et al., 2022, Campbell et al., 2019). [2023] 1555 
 1556 
For thrombectomy beyond 6 hours after symptom onset or last known well, the principal evidence 1557 
comes from the DAWN (N = 206;(Nogueira et al., 2018) and DEFUSE-3 (N = 182; (Albers et al., 2018) 1558 
RCTs with a small amount of additional data in the 6-12 hour window provided from subsets of 4 further 1559 
trials (ESCAPE, REVASCAT, POSITIVE, RESILIENT; (Goyal et al., 2015, Jovin et al., 2015, Martins et al., 1560 
2020, Mocco et al., 2022) in the AURORA individual participant meta-analysis (Jovin et al., 2022b).  As 1561 
total numbers in the meta-analysis are modest (N=505), subgroups should not be overinterpreted, 1562 
although subgroup analyses do confirm no heterogeneity of treatment effect. [2023] 1563 
 1564 
There is evidence for a variety of imaging approaches in the 6-12 hour window although the majority are 1565 
perfusion-based.  Beyond 16 hours all the evidence derives from a single small trial (Nogueira et al., 1566 
2018).  It should be recognised that the patients included in the AURORA meta-analysis are highly 1567 
selected - the median time to puncture being 11 hours (IQR 508-809 mins) with just 33.6% being treated 1568 
beyond 12 hours; median ASPECTS of 8 (7-9); and with a median infarct core of only 8-10 mL.  The 1569 
treatment effect of thrombectomy in this context is not age-related although the ultimate clinical 1570 
outcome is age-dependent.  The treatment effect of thrombectomy was statistically similar in the 6-12 1571 
hour and 12-24 hour subgroups.  The AURORA meta-analysis revealed a variety of imaging practices but 1572 
there is a paucity of data for non-perfusion-based approaches.  It should also be noted that the 1573 
perfusion criteria applied in all the AURORA trials (core defined by rCBF below 30% and penumbra by 1574 
Tmax greater than 6 secs) were mostly based on the use of RAPID™ AI decision-support software from 1575 
IschemaView (Stanford, USA) and direct extrapolation of these results to other AI systems should not be 1576 
assumed as appropriate or equivalent to the referenced trials. [2023] 1577 
 1578 
Two RCTs (BASICS and BEST) were published in 2020-2021 addressing whether thrombectomy and best 1579 
medical therapy was superior to best medical therapy alone in imaging-confirmed basilar artery 1580 
occlusion (BAO)/vertebral artery (VA) occlusion (Langezaal et al., 2021, Liu et al., 2020).  Neither trial 1581 
had a NIHSS restriction on eligibility or systematic imaging exclusion criteria except extensive bilateral 1582 
brainstem ischaemia.  Both trials were neutral on an intention-to-treat analysis for their primary 1583 
endpoint of mRS of 0-3 at 90 days.  Recently two further Chinese RCTs of the effectiveness of 1584 
thrombectomy in BAO have been published (Tao et al., 2022, Jovin et al., 2022a).  The ATTENTION trial 1585 
randomised 340 patients in a 2:1 ratio to either thrombectomy and best medical therapy or best 1586 
medical therapy alone, with additional eligibility criteria of a NIHSS of 10 or more, PC-ASPECTS of 6 or 1587 
more and in a time window of up to 12 hours after stroke onset (Tao et al., 2022). Patients over 80 years 1588 
of age additionally had to have PC-ASPECTS of 8 or more and a pre-stroke mRS of 0-1.  The trial 1589 
demonstrated superiority of thrombectomy with an absolute difference in mRS 0-3 of 23.2%.  The 1590 
BAOCHE trial randomised 218 patients aged 80 or younger in a 1:1 ratio between 6 and 24 hours after 1591 
stroke onset if the NIHSS was 6 or more, PC-ASPECTS 6 or more and the Pons Midbrain Index was 2 or 1592 
more (Jovin et al., 2022a).  It enrolled 82 patients (38%) in the 12-24 hour window and also showed 1593 
superiority for thrombectomy with an absolute difference in mRS 0-3 of 22.1%.  All 3 Chinese trials had 1594 
much lower intravenous thrombolysis rates than was seen in BASICS.  Despite the results from 4 RCTs, 1595 
there is very limited data for patients over the age of 80 years, those with a baseline NIHSS of 6-9 and 1596 
those presenting beyond 12 hours. [2023] 1597 
 1598 
A systematic review and meta-analysis of five small trials randomising 498 patients either to general 1599 
anaesthesia or heavy conscious sedation concluded that general anaesthesia resulted in superior 1600 
functional independent outcomes (Bai et al., 2021).  A subsequent meta-analysis including non-1601 
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randomised data from 7797 patients comparing general anaesthesia to both conscious sedation and 1602 
local anaesthesia demonstrated that neither approach was worse (Butt et al., 2021).  Individually only 1 1603 
of the 5 small randomised controlled trials achieved statistical superiority for general anaesthesia over 1604 
conscious sedation and a subsequent larger multi-centre trial (GASS; (Maurice et al., 2022) with 1605 
standardised approaches to blood pressure management failed to demonstrate differences in functional 1606 
outcome  These data contrast with larger volume real world registries or individual patient data level 1607 
RCT post hoc analyses, which tend to favour non-general anaesthesia over general anaesthesia in terms 1608 
of functional outcomes (Powers et al., 2019, Campbell et al., 2018a). There is a paucity of randomised 1609 
evidence comparing general anaesthesia with local anaesthesia or minimal conscious sedation 1610 
approaches, but trials are ongoing. [2023] 1611 
 1612 
The DESTINY II trial of decompressive hemicraniectomy for older patients with severe space-occupying 1613 
MCA territory infarction has shown a substantial survival benefit for patients over the age of 60 years 1614 
(Juttler et al., 2014) akin to that seen in young patients (Cruz-Flores et al., 2012).  Decisions to undertake 1615 
major life-saving surgery need to be carefully considered on an individual basis, but patients should not 1616 
be excluded from treatment by age alone. 1617 

3.5 Implications 1618 

These recommendations underpin the earlier recommendations concerning the organisation of acute 1619 
stroke care (Sections 2.2-2.4), with significant implications for the organisation of acute stroke services 1620 
and referrals to tertiary neurosurgical and interventional neuroradiology services.  Provision of 1621 
hyperacute stroke care should be organised to minimise time to treatment for the maximum number of 1622 
people with stroke, and in some areas this will require reconfiguration of hyperacute stroke services 1623 
with some hospitals stopping providing acute stroke services altogether. 1624 
 1625 

3.6 Management of intracerebral haemorrhage 1626 

About 11% of all patients presenting to hospital in the UK with acute stroke have intracerebral 1627 
haemorrhage (ICH) as the cause (Intercollegiate Stroke Working Party, 2016).  Patients with ICH can 1628 
deteriorate quickly and should be admitted directly to a hyperacute stroke unit for urgent specialist 1629 
assessment and monitoring.  This edition contains some important changes to recommendations for the 1630 
immediate management of ICH. [2023] 1631 

3.6 Recommendations 1632 

A Patients with intracerebral haemorrhage in association with vitamin K antagonist 1633 

treatment should have the anticoagulant urgently reversed with a combination of 1634 

prothrombin complex concentrate and intravenous vitamin K. 1635 

B Patients with intracerebral haemorrhage in association with direct oral anticoagulant 1636 

(DOAC) treatment should have the anticoagulant urgently reversed.  For patients taking 1637 

dabigatran, idarucizumab should be used.  If idarucizumab is unavailable, 4-factor 1638 

prothrombin complex concentrate may be considered.  For those taking factor Xa 1639 

inhibitors, 4-factor prothrombin complex concentrate should be considered and 1640 

andexanet alfa may be considered in the context of a randomised controlled trial. [2023] 1641 

C Patients with acute spontaneous intracerebral haemorrhage with a systolic BP 150-1642 

220mmHg should be considered for urgent treatment within 6 hours of symptom onset 1643 

using a locally agreed protocol for BP lowering, aiming to achieve a systolic BP between 1644 

130-139 mmHg within one hour and sustained for at least 7 days, unless:  1645 

‒ the Glasgow Coma Scale score is 5 or less; 1646 

‒ the haematoma is very large and death is expected; 1647 

‒ a macrovascular or structural cause for the haematoma is identified;  1648 
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‒ immediate surgery to evacuate the haematoma is planned, in which case BP should be 1649 

managed according to a locally agreed protocol. [2023] 1650 

D Patients with intracerebral haemorrhage should be admitted directly to an acute stroke 1651 

centre for monitoring of conscious level and referred immediately for repeat brain 1652 

imaging if deterioration occurs. [2023] 1653 

E Patients with intracranial haemorrhage who develop hydrocephalus should be considered 1654 

for surgical intervention such as insertion of an external ventricular drain. 1655 

F Patients with intracerebral haemorrhage in whom the haemorrhage location or other 1656 

imaging features suggest cerebral venous thrombosis should be investigated urgently with 1657 

a CT or MR venogram. [2023] 1658 

G The DIAGRAM score (or its components: age; intracerebral haemorrhage location; CTA 1659 

result where available; and the presence of white matter low attenuation [leukoaraiosis] 1660 

on the admission non-contrast CT) should be considered to determine the likelihood of an 1661 

underlying macrovascular cause and the potential benefit of intra-arterial cerebral 1662 

angiography. [2023] 1663 

H Early non-invasive cerebral angiography (CTA/MRA within 48 hours of onset) should be 1664 

considered for all patients with acute spontaneous intracerebral haemorrhage aged 18-70 1665 

years who were independent, without a history of cancer, and not taking an 1666 

anticoagulant, except if they are aged more than 45 years with hypertension and the 1667 

haemorrhage is in the basal ganglia, thalamus, or posterior fossa.  If this early CTA/MRA is 1668 

normal or inconclusive, MRI/MRA at 3 months should be considered.  Early CTA/MRA and 1669 

MRI/MRA at 3 months may also be considered in patients not meeting these criteria 1670 

where the probability of a macrovascular cause is felt to justify further investigation.  1671 

[2023] 1672 

3.6 Sources 1673 

A Working Party consensus 1674 

B Pollack et al, 2017  1675 

C Anderson et al, 2013; Qureshi et al, 2016; NICE (NG128), 2019; Guideline Development 1676 

Group consensus  1677 

D Guideline Development Group consensus  1678 

E Working Party consensus  1679 

F Van Asch et al, 2015  1680 

G Hilkens et al, 2018; Van Asch et al, 2015  1681 

H Guideline Development Group consensus  1682 

3.6 Evidence to recommendations 1683 

The effect of reducing blood pressure in the first few hours after the onset of ICH has been tested in two 1684 
recent international RCTs.  In INTERACT-2, the rapid lowering of systolic blood pressure (SBP) to a target 1685 
below 140 mmHg within 1 hour in 2839 patients presenting within 6 hours of onset with mainly small, 1686 
deep (thalamic or basal ganglia) ICH did not reduce haematoma expansion or improve the primary 1687 
outcome of death or major disability (mRS 3-6), but secondary outcomes (ordinal shift analysis of the 1688 
mRS and health-related quality of life measures) were improved.  Death (12% at 3 months) and 1689 
institutionalisation (9%) were not affected by intensive treatment (Anderson et al., 2013).  In ATACH-2, 1690 
pursuing a lower SBP target of 110-139 mmHg within 2 hours in 1000 patients presenting within 4.5 1691 
hours of onset with small, deep ICH tended to reduce haematoma expansion but conferred no reduction 1692 
in severe disability or death (mRS 4-6) compared to a target of 140-179 mmHg (Qureshi et al., 2016). 1693 
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Mortality (6.7%) was also not affected.  More intensive SBP lowering was associated with more renal 1694 
adverse events in the first 7 days.  In comparing these two trials, it is noteworthy that a lower SBP was 1695 
achieved in the acute phase in the standard treatment arm of ATACH-2 (all of whom received 1696 
intravenous nicardipine) than in the intensive treatment arm of INTERACT2 (141 mmHg vs. 150 mmHg 1697 
respectively).  As the intensive arm of ATACH-2 led to a still greater SBP reduction, ATACH-2 can be 1698 
interpreted as showing no additional benefit from a more aggressive blood pressure target than that 1699 
tested in INTERACT2.  More research is still needed to clarify the effect on clinical outcomes from 1700 
hyperacute BP reductions in acute ICH, including in lobar haemorrhage. 1701 
 1702 
A recent systematic review and individual participant meta-analysis summarised the evidence regarding 1703 
a much broader range of BP lowering strategies during the first 7 days after ICH (Moullaali et al., 2022). 1704 
Active/intensive BP-lowering interventions had no overall effect on mRS at the end of follow-up 1705 
compared with placebo/guideline treatment but significantly reduced haematoma expansion.  Subgroup 1706 
analyses suggest that an intensive target should be preferred to a fixed dose of a specific agent and that 1707 
other antihypertensive agents should be preferred over renin-angiotensin system blockers, though all 1708 
data on renin-angiotensin system blockers in the meta-analysis came from a single trial of candesartan 1709 
(Sandset et al., 2011).  Post-hoc secondary analyses of INTERACT2 and ATACH-2 used as observational 1710 
cohorts (i.e., no longer providing randomised data on the effects of intervention) found that achieving 1711 
early and stable target BP over the first 24 hours was associated with better outcomes (Moullaali et al., 1712 
2019).  Although there is sufficient evidence to support the safety of intensive BP lowering as delivered 1713 
in the INTERACT2 trial, further evidence is required to establish the optimal strategy for intensive BP 1714 
lowering.  There is limited RCT evidence regarding intensive BP lowering in patients after ICH with 1715 
baseline systolic BP greater than 220 mmHg or beyond 6 hours from onset so no specific 1716 
recommendations can be made regarding these patient groups. [2023] 1717 
 1718 
Abnormalities of clotting, especially in patients taking anticoagulants, should be urgently reversed, using 1719 
prothrombin complex concentrate (PCC) to reverse vitamin K antagonists.  A trial of idarucizumab in 1720 
patients taking the direct thrombin inhibitor dabigatran has shown the agent to be safe, rapid in action 1721 
and effective in reversing the anticoagulant effect (Pollack et al., 2017).  Multiple low to medium quality, 1722 
non-randomised, observational studies suggest that PCC demonstrates haemostatic efficacy in ICH in 1723 
patients taking factor Xa inhibitors (Jaspers et al., 2021),but there is insufficient evidence to support a 1724 
significant benefit in terms of haematoma expansion, mortality, or functional outcome.  Andexanet alfa 1725 
has been shown in normal volunteers to reverse the anticoagulant effect of the factor Xa inhibitors 1726 
apixaban and rivaroxaban (Siegal et al., 2015) and this has been replicated in patients with ICH 1727 
(Demchuk et al., 2021).  However, the lack of comparative trials examining the effects of andexanet alfa 1728 
in improving clinical outcome needs to be addressed to inform treatment of this patient group. [2023] 1729 
 1730 
In contrast to the long-standing and clear role for neurosurgical intervention in posterior fossa 1731 
haemorrhage, the role of neurosurgery for supratentorial intracerebral haemorrhage remains small, 1732 
with a recent neutral neurosurgical trial in lobar haemorrhage without intraventricular haemorrhage 1733 
(Mendelow et al., 2013).  Most patients with intracerebral haemorrhage do not require surgical 1734 
intervention and should receive monitoring and initial medical treatment on a hyperacute stroke unit, 1735 
such as those with small, deep haemorrhage; lobar haemorrhage without hydrocephalus, 1736 
intraventricular haemorrhage or neurological deterioration; large haemorrhage and significant co-1737 
morbidities before the stroke; and those with supratentorial haemorrhage with a Glasgow Coma Scale 1738 
score below 8 unless this is because of hydrocephalus. 1739 

 1740 
The majority of spontaneous ICH is caused by cerebral small vessel disease, including arteriolosclerosis 1741 
(also termed deep perforator arteriopathy or hypertensive arteriopathy) and cerebral amyloid 1742 
angiopathy (CAA).  In a minority of patients, bleeding is caused by a macrovascular abnormality such as 1743 
an arteriovenous malformation (AVM), dural arteriovenous fistula, intracranial aneurysm or cavernous 1744 
malformation or by cerebral venous thrombosis (CVT).  Detection of these causes may be worthwhile 1745 
because of the risk of ICH recurrence and progression, if preventative interventions are in the patient’s 1746 
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best interests.  Intra-arterial digital subtraction angiography is the reference standard investigation for 1747 
detection of all macrovascular abnormalities other than cavernous malformations, which require MRI 1748 
for diagnosis; the procedure is associated with a very small (0.5-1%) but important risk of serious 1749 
vascular and neurological complications.  A 2015 Cochrane review found that studies of non-invasive 1750 
angiography (CTA or MRA) of the entire cerebral vasculature (i.e. not limited to the Circle of Willis) had 1751 
good diagnostic accuracy in comparison to acute intra-arterial angiography.  However, studies were of 1752 
varying quality, with partial verification bias and retrospective designs being common (Josephson et al., 1753 
2015).  Subsequently, the use of CTA or MRI/MRA has been investigated in the high-quality, prospective 1754 
DIAGRAM study (van Asch et al., 2015).  In a selected cohort (aged 18-70 years but excluding patients 1755 
over 45 years of age with hypertension and ICH in the basal ganglia, thalamus or posterior fossa because 1756 
of the low probability of finding an underlying macrovascular cause), DIAGRAM demonstrated early CTA 1757 
(within 48 hours of onset) to have a positive predictive value of 72% (60 to 82%), detecting 51 of 69 1758 
(86%) macrovascular causes identified after a systematic investigation pathway in a total study sample 1759 
of 298 patients.  Subsequent MRI/MRA at 4-8 weeks in 214 patients with a negative CTA identified 1760 
another two of 69 (3%) macrovascular causes.  Delayed intra-arterial angiography then identified the 1761 
remaining 15 of 69 (22%) macrovascular causes in 97 patients where the CTA and MRI/MRA were 1762 
normal or inconclusive. [2023] 1763 
 1764 
For patients not meeting the DIAGRAM study criteria, clinicians will need to estimate the probability of 1765 
an underlying macrovascular cause to decide on whether to proceed to CTA, MRI/MRA, and/or intra-1766 
arterial angiography.  The DIAGRAM score (which includes younger age, lobar or posterior fossa ICH 1767 
location and absence of cerebral small vessel disease markers as predictors) has been derived from the 1768 
original study cohort and externally validated, with moderate performance for detection of a 1769 
macrovascular cause in the validation cohort (Hilkens et al., 2018).  Including the CTA result in the 1770 
DIAGRAM score resulted in good performance in the external cohort.  The secondary ICH score uses age, 1771 
sex, hypertension and imaging features and has good performance in validation cohorts.  High 1772 
probability imaging features included enlarged vessels or calcifications along margins of ICH suggesting 1773 
an AVM or hyperattenuation within dural venous sinus or cortical vein along the path of drainage of the 1774 
ICH suggesting cortical vein or venous sinus thrombosis.  Low probability features were basal ganglia, 1775 
thalamus or brainstem ICH location (van Asch et al., 2013).  Where CTA/MRI/MRA is normal or 1776 
inconclusive, it is important to consider a subsequent intra-arterial angiogram so as not to miss a 1777 
macrovascular cause amenable to treatment. [2023] 1778 

3.6 Implications 1779 

The therapeutic nihilism that has pervaded the management of acute intracerebral haemorrhage has 1780 
been partially reversed by the findings of INTERACT2.  The resulting potential benefit of care associated 1781 
with BP reduction, in addition to the safety of BP lowering, was the rationale for the strength of the 1782 
Guideline Development Group’s recommendation being ‘should be considered’ despite the recent 1783 
individual patient data meta-analysis showing no effect of BP lowering on functional outcome.  All 1784 
hyperacute stroke units should consider developing processes to quickly identify patients presenting 1785 
with intracerebral haemorrhage within 6 hours of onset and consider rapidly and safely lowering the 1786 
blood pressure for the majority of these patients. As in Section 2.3, referral protocols will need to be 1787 
developed or refined to specify the role of neurosurgery in intracranial haemorrhage.  A systematic, 1788 
evidence-based approach to investigation for a macrovascular cause of ICH will aid timely and equitable 1789 
detection of underlying causes amenable to treatment aimed at reducing the risk of recurrence.  In 1790 
implementing these recommendations, efficient resource use should be considered, such as 1791 
undertaking CTA immediately after diagnostic non-contrast CT. [2023]   1792 
 1793 

3.7 Management of subarachnoid haemorrhage 1794 

The incidence of subarachnoid haemorrhage (SAH) has been declining in the UK and mortality has 1795 
improved significantly in recent years with improvements in diagnosis and management (Mukhtar et al., 1796 
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2016).  SAH still accounts for approximately 5% of all acute strokes.  10–15% of those affected die 1797 
before reaching hospital and overall survival is about 70%, but amongst patients admitted to a 1798 
neurosurgical unit with a confirmed aneurysm, 85% will survive (Society of British Neurosurgeons, 1799 
2006).  Case fatality and unfavourable outcomes rise with age and are highest in the over 65 age group 1800 
(Society of British Neurosurgeons, 2006), and in those patients of a ‘poor clinical grade’ (Hunt and Hess 1801 
or World Federation of Neurological Surgeons grades 4 & 5).  Recurrent haemorrhage from the culprit 1802 
aneurysm is the most frequent cause of death after the initial presentation.  Diagnosis, referral to a 1803 
tertiary centre and treatment to prevent rebleeding are therefore urgent.  CT scanning is the most 1804 
sensitive method to detect subarachnoid blood but when CT is negative lumbar puncture for 1805 
xanthochromia after 12 hours may still be required, particularly if there has been a delay in presentation 1806 
as the sensitivity of CT for SAH declines with time from ictus.  Usually non-invasive angiography (CT or 1807 
MR) is required prior to intra-arterial angiography undertaken in the referring or neurosciences centre.  1808 
After SAH many patients will have residual disability requiring neurorehabilitation and most will 1809 
experience long-term symptoms, especially fatigue and cognitive disability. 1810 

Evidence to recommendations 1811 

There have been a number of recent negative trials in SAH management.  Statins (Liu and Chen, 2015), 1812 
magnesium (Mees et al., 2012) and endothelin receptor antagonists (Guo et al., 2012) have all been 1813 
shown not to improve clinical outcome after SAH.  The mainstay of the recommendations regarding SAH 1814 
therefore remain unchanged from the 2012 edition. 1815 

3.7 Recommendations 1816 

A Any person presenting with sudden severe headache and an altered neurological state 1817 

should have the diagnosis of subarachnoid haemorrhage investigated by: 1818 

‒ immediate CT brain scan (also including CT angiography if a protocol is agreed with the 1819 

neurosciences centre); 1820 

‒ lumbar puncture 12 hours after ictus (or within 14 days if presentation is delayed) if 1821 

the CT brain scan is negative and does not show any contraindication; 1822 

‒ spectrophotometry of the cerebrospinal fluid for xanthochromia. 1823 

B Patients with spontaneous subarachnoid haemorrhage should be referred immediately to 1824 

a neurosciences centre and receive: 1825 

‒ nimodipine 60 mg 4 hourly unless contraindicated; 1826 

‒ frequent neurological observation for signs of deterioration. 1827 

C Following transfer to the neurosciences centre, patients with spontaneous subarachnoid 1828 

haemorrhage should receive: 1829 

‒ CT or MR angiography (if this has not already been done by agreed protocol in the 1830 

referring hospital) with or without intra-arterial angiography to identify the site of 1831 

bleeding; 1832 

‒ specific treatment of any aneurysm related to the haemorrhage by endovascular 1833 

embolisation or surgical clipping if appropriate.  Treatment to secure the aneurysm 1834 

should be undertaken within 48 hours of ictus for good grade patients (Hunt and Hess 1835 

or World Federation of Neurological Sciences grades 1-3), or within a maximum of 48 1836 

hours of diagnosis if presentation was delayed. 1837 

D After any immediate treatment, patients with subarachnoid haemorrhage should be 1838 

monitored for the development of treatable complications, such as hydrocephalus and 1839 

cerebral ischaemia. 1840 

E After any immediate treatment, patients with subarachnoid haemorrhage should be 1841 

assessed for hypertension treatment and smoking cessation. 1842 

F Patients with residual symptoms or disability after definitive treatment of subarachnoid 1843 

haemorrhage should receive specialist neurological rehabilitation including appropriate 1844 
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clinical/neuropsychological support. 1845 

G People with two or more first-degree relatives affected by aneurysmal subarachnoid 1846 

haemorrhage and/or a polycystic kidney disease should be referred to a neurovascular 1847 

and/or neurogenetics specialist for information and advice regarding the risks and benefits 1848 

of screening for cerebral aneurysms. 1849 

3.7 Sources 1850 

A   Working Party consensus 1851 

B   Allen et al 1983; Barker and Ogilvy 1996; Pickard et al 1989 1852 

C   Molyneux et al 2005; Society of British Neurological Surgeons 2006 1853 

D-F Working Party consensus 1854 

G   Bor et al 2008 1855 

 1856 

3.8 Cervical artery dissection 1857 
 1858 
A small proportion of patients with acute ischaemic stroke will have a dissection of a carotid or vertebral 1859 
artery as the underlying cause of their stroke.  As non-invasive carotid and vertebral imaging has 1860 
become more accessible and of higher quality, the proportion of patients diagnosed with dissection has 1861 
increased.  This group of patients tends to be younger, and may have experienced preceding neck 1862 
trauma. [2023] 1863 

3.8 Recommendations 1864 

A   Any patient suspected of cervical artery dissection should be investigated with CT or MR 1865 

including angiography. 1866 

B   Patients with acute ischaemic stroke suspected to be due to cervical arterial dissection 1867 

should receive alteplase if they are otherwise eligible. 1868 

C   Patients with acute ischaemic stroke suspected to be due to cervical arterial dissection 1869 

should be treated with either an anticoagulant or an antiplatelet agent for at least 3 1870 

months. 1871 

D   For patients with cervical arterial dissection treated with an anticoagulant, either a DOAC 1872 

or a Vitamin K antagonist may be used for three months. [2023] 1873 

E   For patients with acute ischaemic stroke or TIA secondary to cervical artery dissection, 1874 

dual antiplatelet therapy with aspirin and clopidogrel may be considered for the first 21 1875 

days, to be followed by antiplatelet monotherapy until three months after onset. [2023] 1876 

3.8 Sources 1877 

A Working Party consensus  1878 

B Zinkstok et al, 2011; Engelter et al, 2012  1879 

C CADISS Trial Investigators, 2015  1880 

D CADISS Trial Investigators, 2015; TREAT-CAD Investigators, 2021; Debette et al, 2021; 1881 

Guideline Development Group consensus [2023] 1882 

E Guideline Development Group consensus [2023] 1883 

 1884 
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3.8 Evidence to recommendations 1885 

The CADISS randomised controlled trial in symptomatic carotid and vertebral artery dissection showed 1886 
no significant difference between anticoagulant and antiplatelet treatment in the prevention of 1887 
recurrent stroke or death (CADISS Trial Investigators et al., 2015).  The incidence of either outcome was 1888 
low, with a 2% stroke rate within 3 months and no deaths.  This low rate may reflect greater diagnostic 1889 
yield in patients previously classified as ‘cryptogenic’.  The TREAT-CAD randomised controlled trial did 1890 
not show that aspirin was non-inferior to anticoagulation (Vitamin K antagonist) in the prevention of 1891 
either new MRI lesions during follow up, or clinical endpoints (acute ischaemic stroke, major intra- or 1892 
extracranial haemorrhage, death) in a primary composite endpoint.  The endpoint occurred in 21 (23%) 1893 
patients in the aspirin group and in 12 (15%) in the VKA group (absolute difference 8% [95% CI, –4 to 1894 
21], non-inferiority p=0.55). There were no deaths in either group (TREAT-CAD Trial Investigators, 2021). 1895 
[2023] 1896 
 1897 
A meta-analysis combining the per-protocol results of CADISS and TREAT-CAD showed that at 3 months 1898 
there was no significant difference between anticoagulant and antiplatelet treatment for the composite 1899 
endpoint of ischaemic stroke or major haemorrhage (Debette et al., 2021).  In patients randomised to 1900 
anticoagulation, the odds of the composite endpoint was 0.35 (95% CI, 0.08-1.63), ischaemic stroke was 1901 
0.18 (0.03-1.10) and major bleeding was 3.28 (0.34-31.80) (Debette et al., 2021).  Overall, the two RCTs 1902 
did not show a significant difference between the two treatment groups in the acute phase of 1903 
symptomatic extracranial cervical artery dissection. [2023] 1904 
 1905 
There is no evidence on which to base a recommendation regarding long-term antithrombotic 1906 
treatment after cervical artery dissection as the intervention (anticoagulant or antiplatelet) in the two 1907 
trials (CADISS and TREAT-CAD) was stopped at 3 months. [2023] 1908 
 1909 
There is no evidence to suggest that thrombolysis carries any greater risk in patients with cervical artery 1910 
dissection compared to stroke from other causes (Engelter et al., 2012). 1911 
 1912 

3.9 Cerebral venous thrombosis 1913 

Cerebral venous thrombosis (CVT) is a rare cause of an acute stroke syndrome.  Headache, seizures and 1914 
focal (sometimes bilateral) neurological deficits are typical presenting features.  CVT is more likely in 1915 
patients with a prothrombotic tendency (e.g. around the time of pregnancy), or who have local 1916 
infection, dehydration or malignancy, and it is important to investigate for a possible underlying cause.  1917 
In the largest published registry series of 11,400 patients with CVT, 232 (2%) died in hospital due to the 1918 
CVT (Nasr et al., 2013).  Older patients and those with sepsis had the greatest risk of in-hospital 1919 
mortality.  Hydrocephalus, intracranial haemorrhage, and motor deficits were also associated with a 1920 
worse outcome. 1921 

Evidence to recommendations 1922 

Case series suggest that anticoagulation is the treatment of choice for CVT, even when haemorrhage is 1923 
seen on brain imaging, with a reduction in death and dependency (Stam et al., 2002).  A Cochrane 1924 
review (Coutinho et al., 2011) identified two small trials of anticoagulation after CVT.  Although not 1925 
reaching statistical significance, there was a trend toward a positive benefit from anticoagulation for at 1926 
least three months.  Non-vitamin K oral anticoagulants are licensed for venous thromboembolism but 1927 
not for CVT.  There is no evidence to support the use of corticosteroids in the management of CVT; what 1928 
information is available is likely to be affected by selection bias and does not support their use, and may 1929 
even suggest some circumstances where their use may be harmful (Canhao et al., 2008). 1930 

3.9 Recommendations 1931 

A Any patient suspected of cerebral venous thrombosis should be investigated with CT or 1932 

MRI including venography. 1933 
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B Patients with cerebral venous thrombosis (including those with secondary cerebral 1934 

haemorrhage) should receive full-dose anticoagulation (initially full-dose heparin and then 1935 

warfarin with a target INR of 2–3) for at least three months unless there are comorbidities 1936 

that preclude their use. 1937 

3.9 Sources 1938 

A Working Party consensus  1939 

B Coutinho et al 2011; Working Party consensus  1940 

 1941 

3.10 Acute stroke care 1942 

Many patients presenting with acute neurological deficits secondary to vascular disease will have other 1943 
problems requiring attention during and after the initial diagnosis (Section 3.4) and the pathology-1944 
specific treatments described in Sections 3.5 and 3.6.  Three-quarters of patients with acute stroke 1945 
admitted to hospital in the UK have at least one co-morbidity, and one in ten have at least three (SSNAP, 1946 
2015).  Patients need specialist care on a stroke unit focused initially on preserving life, limiting brain 1947 
damage and preventing complications before rehabilitation can begin in earnest.  Patients with stroke 1948 
often have significant disturbances of physiological homeostasis with raised temperature, raised blood 1949 
glucose, hypoxia, etc.  During the first week, 5% of patients with acute stroke develop urinary sepsis, 1950 
and 9% require antibiotic treatment for pneumonia (Intercollegiate Stroke Working Party, 2016). 1951 

Evidence to recommendations 1952 

Patients with acute stroke are at high risk of dehydration, malnutrition, infection, hypoxia and 1953 
hyperglycaemia.  Middleton et al (2011) showed that training stroke unit staff in the use of standardised 1954 
protocols to manage physiological status can significantly improve outcomes.  The management of 1955 
blood pressure after acute ischaemic stroke remains an area with little evidence to guide practice (see 1956 
Section 3.6 for the recommendation regarding blood pressure management in acute intracerebral 1957 
haemorrhage).  There is no evidence for the use of hyperbaric oxygen therapy in stroke (Bennett et al., 1958 
2014) nor for the use of supplemental oxygen in normoxic patients (Roffe et al., 2011) and from the 1959 
evidence available, the Working Party recommends that mannitol for the treatment of cerebral oedema 1960 
should not be used outside of a clinical trial. 1961 
 1962 
There is very little trial evidence on which to base the management of hydration in acute stroke.  A 1963 
Cochrane review of the signs and symptoms of impending and current water-loss dehydration in older 1964 
people (Hooper et al., 2015) concluded that there is little evidence that any one symptom, sign or test, 1965 
including many that clinicians customarily rely on, have any diagnostic utility for dehydration. 1966 
 1967 
There is good evidence that a multi-item dysphagia screening protocol that includes at least a water 1968 
intake test of 10 teaspoons and a lingual motor test was more accurate than screening protocols with 1969 
only a single item (Martino et al., 2014).  There is good evidence from a systematic review (Kertscher et 1970 
al., 2014) that the investigation of dysphagia with instrumental assessments providing direct imaging for 1971 
evaluation of swallowing physiology help to predict outcomes and improve treatment planning. 1972 
 1973 
In contrast to acute myocardial infarction, tight glycaemic control has not been shown to improve 1974 
outcome in stroke (Gray et al., 2007) and studies have warned against aggressive lowering with insulin 1975 
infusions due to the risk of hypoglcaemia.  This has led the Working Party to recommend a broadening 1976 
of the target range for blood glucose in acute stroke from 4-11 mmol/L to 5-15mmol/L. 1977 
 1978 
Two recent studies showed no clinical benefit from the prophylactic use of antibiotics in dysphagic 1979 
stroke patients and thus routine antibiotic prophylaxis is not recommended (Westendorp et al., 2015, 1980 
Kalra et al., 2015). 1981 
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3.10 Recommendations 1982 

A Patients with acute stroke should be admitted directly to a hyperacute stroke unit with 1983 

protocols to maintain normal physiological status and staff trained in their use. 1984 

B Patients with acute stroke should have their clinical status monitored closely, including: 1985 

‒ level of consciousness; 1986 

‒ blood glucose; 1987 

‒ blood pressure; 1988 

‒ oxygen saturation; 1989 

‒ hydration and nutrition; 1990 

‒ temperature; 1991 

‒ cardiac rhythm and rate. 1992 

C Patients with acute stroke should only receive supplemental oxygen if their oxygen 1993 

saturation is below 95% and there is no contraindication. 1994 

D Patients with acute stroke should have their hydration assessed using multiple methods 1995 

within four hours of arrival at hospital, and should be reviewed regularly and managed so 1996 

that normal hydration is maintained. 1997 

E Patients with acute stroke should have their swallowing screened, using a validated 1998 

screening tool, by a trained healthcare professional within four hours of arrival at hospital 1999 

and before being given any oral food, fluid or medication. 2000 

F Until a safe swallowing method is established, patients with dysphagia after acute stroke 2001 

should: 2002 

‒ be immediately considered for alternative fluids; 2003 

‒ have a comprehensive specialist assessment of their swallowing; 2004 

‒ be considered for nasogastric tube feeding within 24 hours; 2005 

‒ be referred to a dietitian for specialist nutritional assessment, advice and monitoring; 2006 

‒ receive adequate hydration, nutrition and medication by alternative means. 2007 

G Patients with swallowing difficulties after acute stroke should only be given food, fluids 2008 

and medications in a form that can be swallowed without aspiration. 2009 

H Patients with acute stroke should be treated to maintain a blood glucose concentration 2010 

between 5 and 15 mmol/L with close monitoring to avoid hypoglycaemia. 2011 

I Patients with acute ischaemic stroke should only receive blood pressure-lowering 2012 

treatment if there is an indication for emergency treatment, such as: 2013 

‒ systolic blood pressure above 185 mmHg or diastolic blood pressure above 110 mmHg 2014 

when the patient is otherwise eligible for treatment with alteplase; 2015 

‒ hypertensive encephalopathy; 2016 

‒ hypertensive nephropathy; 2017 

‒ hypertensive cardiac failure or myocardial infarction; 2018 

‒ aortic dissection; 2019 

‒ pre-eclampsia or eclampsia. 2020 

J Patients with acute stroke admitted on anti-hypertensive medication should resume oral 2021 

treatment once they are medically stable and as soon as they can swallow medication 2022 

safely. 2023 

K Patients with acute ischaemic stroke should receive high intensity statin treatment with 2024 

atorvastatin 20-80 mg daily as soon as they can swallow medication safely. 2025 

L Patients with primary intracerebral haemorrhage should only be started on statin 2026 

treatment based on their cardiovascular disease risk and not for secondary prevention of 2027 

intracerebral haemorrhage. 2028 
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3.10 Sources 2029 

A, B Middleton et al, 2011 2030 

C Working Party consensus; Roffe et al, 2011 2031 

D Working Party consensus 2032 

E NICE, 2016b; Kertscher 2014; Martino et al, 2014; Bray et al, 2016 2033 

F NICE, 2006a, 2008b; Geegenage et al, 2012 2034 

G, H Working Party consensus 2035 

I, J NICE, 2011a; Bath and Krishnan, 2014;   Working Party consensus 2036 

K, L Amarenco et al, 2009; NICE, 2014a  2037 
 2038 

3.11 Positioning 2039 

Following a stroke many patients are left with varying degrees of physical impairments which can reduce 2040 
their ability to change position and posture.  Therapeutic positioning, whether in bed, chair or 2041 
wheelchair, aims to reduce skin damage, limb swelling, shoulder pain or subluxation, and discomfort, 2042 
and maximise function and maintain soft tissue length.  Good positioning may also help to reduce 2043 
respiratory complications and avoid compromising hydration and nutrition. 2044 

3.11 Recommendations 2045 

A Patients with acute stroke should have an initial specialist assessment for positioning as 2046 

soon as possible and within 4 hours of arrival at hospital. 2047 

B Patients admitted to hospital with acute stroke should be allowed to adopt either a sitting-2048 

up or lying-flat head position in the first 24 hours, according to comfort.  Stroke units 2049 

should not have a policy or practice that favours either head position. [2023] 2050 

C Healthcare professionals responsible for the initial assessment of patients with acute 2051 

stroke should be trained in how to position patients appropriately, taking into account the 2052 

degree of their physical impairment after stroke. 2053 

D When lying or sitting, patients with acute stroke should be positioned to minimise the risk 2054 

of aspiration and other respiratory complications, shoulder pain and subluxation, 2055 

contractures and skin pressure ulceration. 2056 

3.11 Sources 2057 

A Working Party consensus 2058 

B Anderson et al, 2017 2059 

C, D Working Party consensus  2060 

 2061 

3.11 Evidence to recommendations 2062 

One systematic review (Olavarria et al., 2014) examined four small non-randomised trials of head 2063 
position in acute ischaemic stroke patients which studied cerebral blood flow using transcranial Doppler 2064 
but did not report on functional outcome.  In the international multicentre cluster-randomized trial 2065 
HeadPoST (Anderson et al., 2017) of 11,093 patients hospitalised with acute stroke, there was no 2066 
significant difference between the lying-flat head position and the sitting-up position for the first 24 2067 
hours with respect to the primary outcome of disability at 90 days.  There were also no significant 2068 
differences in mortality or in the rates of serious adverse events, including pneumonia. [2023] 2069 
 2070 

 2071 
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3.12 Early mobilisation 2072 

Immobility and/or bed rest are well-documented to have detrimental effects on hospital patients in 2073 
general.  Early mobilisation (e.g. activities such as sitting out of bed, transfers, standing and walking) 2074 
aims to minimise the risk of the complications of immobility and improve functional recovery. 2075 

Evidence to recommendations 2076 

Recommendations have been changed as a result of a recent international RCT of over 2000 people with 2077 
acute stroke (AVERT Trial Collaboration group, 2015).  Although two small RCTs previously showed that 2078 
very early mobilisation (beginning within 24 hours) was feasible in an acute setting, the AVERT trial 2079 
showed that very early, more frequent, higher dose mobilisation focused on out-of-bed activities in 2080 
addition to usual care was worse than usual care alone.  Very early mobilisation led to greater disability 2081 
at three months with no effect on immobility-related complications or walking recovery.  The trial 2082 
included people with previous stroke, severe stroke, intracerebral haemorrhage and those who were 2083 
thrombolysed, if they required help to mobilise and were expected to remain in hospital for at least 2084 
three days.  It excluded those who were medically unstable or with significant previous disability. 2085 
 2086 
To implement this evidence into practice it is important to understand the nature of the usual care and 2087 
the other factors within this complex intervention.  In AVERT's very early intervention, 92% were 2088 
mobilised within 24 hours of stroke onset (as opposed to admission) and 23% were mobilised within 12 2089 
hours.  This was carried out by nurses or therapists an average of six times per day, and included an 2090 
average daily amount of 31 minutes of mobilisation by a physiotherapist measured over 14 days or until 2091 
transfer of care if earlier.  Given the trial outcomes, such very early mobilisation cannot be 2092 
recommended. 2093 
 2094 
The more beneficial usual care was still early but slightly later, less frequent and at a lower dose.  Almost 2095 
everyone (93%) was mobilised within 48 hours of onset, 59% within 24 hours and 14% within 12 hours, 2096 
by nurses or therapists an average of three times per day, and including an average daily amount of 10 2097 
minutes of mobilisation by a physiotherapist.  A subsequent exploration of dose hypothesised that early 2098 
mobilisation might be best delivered in short, frequent amounts (Bernhardt et al., 2016) but this 2099 
requires further research. 2100 

3.12 Recommendations 2101 

A   Patients with difficulty moving after stroke should be assessed as soon as possible within 2102 

the first 24 hours of onset by an appropriately trained healthcare professional to 2103 

determine the most appropriate and safe methods of transfer and mobilisation.  2104 

B   Patients with difficulty moving early after stroke who are medically stable should be 2105 

offered frequent, short daily mobilisations (sitting out of bed, standing or walking) by 2106 

appropriately trained staff with access to appropriate equipment, typically beginning 2107 

between 24 and 48 hours of stroke onset.  Mobilisation within 24 hours of onset should 2108 

only be for patients who require little or no assistance to mobilise. 2109 

 2110 

3.12 Sources  2111 

A Working Party consensus 2112 

B AVERT Trial Collaboration group 2015; Bernhardt 2016 2113 

 2114 
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3.13  Deep vein thrombosis and pulmonary embolism 2115 

Deep vein thrombosis (DVT) and pulmonary embolism (PE) are common complications of hemiplegic 2116 
stroke with up to 50% of patients having thrombus in either the calf or thigh of the paretic limb (Kelly et 2117 
al., 2004). 2118 

Evidence to recommendations 2119 

The risk of symptomatic intracerebral haemorrhage outweighs the benefit from the prevention of 2120 
venous thromboembolism (VTE) with routine anticoagulation with low dose heparin (including low 2121 
molecular weight heparin) following acute ischaemic stroke (Geeganage et al., 2013).  It is also not 2122 
possible to predict which patients with acute stroke may be at sufficiently high risk of VTE compared to 2123 
haemorrhagic complications to inform the targeted use of heparin treatment in selected patients 2124 
(Whiteley et al., 2013).  The CLOTS 1 and 2 trials showed that graduated compression stockings were 2125 
ineffective in preventing VTE or improving functional outcome in stroke (CLOTS Trials Collaboration et 2126 
al., 2013).  The CLOTS 3 trial showed that intermittent pneumatic compression (IPC) using sequential 2127 
compression with venous refill technology in immobile patients in the first 30 days after stroke is an 2128 
effective treatment for reducing proximal DVT and improves survival but not functional outcomes 2129 
(CLOTS Trials Collaboration, 2014).  In evaluating the cost-effectiveness of IPC in stroke, NICE 2130 
recommended that healthcare professionals explain to the patient or their family members or carers 2131 
that IPC reduces the risk of DVT and may provide an increase in survival, but it will not help them 2132 
recover from their stroke, and there may be an associated increased risk of surviving with severe 2133 
disability (National Institute for Health and Care Excellence, 2015b). 2134 
 2135 
If proximal DVT does occur in a patient with ischaemic stroke, the risk of PE is high and such patients 2136 
should receive treatment-dose anticoagulation.  If DVT occurs in a patient with ICH there are no 2137 
randomised trial data to support any particular treatment, but single-centre case series have reported 2138 
that in such cases a vena caval filter is probably safe and effective for the prevention of PE (Somarouthu 2139 
et al., 2011).  There is no evidence to guide the management of patients with ICH and PE, and the 2140 
decision to use or to avoid the use of anticoagulant treatment can only be made on the physician’s 2141 
individualised assessment of the balance of risk and benefit. 2142 

3.13 Recommendations 2143 

A Patients with immobility after acute stroke should be offered intermittent pneumatic 2144 

compression within 3 days of admission to hospital for the prevention of deep vein 2145 

thrombosis.  Treatment should be continuous for 30 days or until the patient is mobile or 2146 

discharged, whichever is sooner. 2147 

B Patients with immobility after acute stroke should not be routinely given low molecular 2148 

weight heparin or graduated compression stockings (either full-length or below-knee) for 2149 

the prevention of deep vein thrombosis. 2150 

C Patients with ischaemic stroke and symptomatic deep vein thrombosis or pulmonary 2151 

embolism should receive anticoagulant treatment provided there are no 2152 

contraindications. 2153 

D Patients with intracerebral haemorrhage and symptomatic deep vein thrombosis or 2154 

pulmonary embolism should receive treatment with a vena caval filter. 2155 
 2156 

3.13 Sources 2157 

A CLOTS Trials Collaboration, 2014 2158 

B Geeganage et al, 2013; CLOTS Trials Collaboration, 2013  2159 

C, D Working Party consensus 2160 

  2161 
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4 Rehabilitation and Recovery 2162 

______________________________________________________________________________________________________________ 2163 

 2164 

Principles of rehabilitation 2165 

4.0 Introduction 2166 

This section discusses the core principles of rehabilitation and rehabilitation delivery.  All subsequent 2167 
sections of this Rehabilitation and Recovery chapter should be read keeping these overarching principles 2168 
and recommendations in mind. [2023] 2169 

4.1 Rehabilitation potential 2170 

Decisions about rehabilitation potential have far reaching consequences for individual patients, 2171 
including withdrawal of active rehabilitation.  The term ‘rehabilitation potential’ is viewed negatively by 2172 
stroke survivors and can be inappropriately used by clinicians as justification for rationing access to 2173 
services.  Access to rehabilitation services should be driven by presence of stroke-specific goals.  These 2174 
should not be limited to functional improvement and should include domains such as psychological 2175 
wellbeing, education regarding stroke, social participation, management of complications, management 2176 
of care needs.  All domains should be considered an aspect of rehabilitation and therefore the term ‘no 2177 
rehabilitation potential’ is not appropriate and should not be used. [2023] 2178 
 2179 
Given the dynamic nature of stroke recovery, fixed decisions around appropriateness of rehabilitation 2180 
should not be made too early after stroke.  Co-existent conditions such as dementia, sensory 2181 
impairments, or other comorbidities can complicate delivery of rehabilitation but they should not be the 2182 
sole reason for not pursuing a rehabilitative approach. [2023] 2183 
 2184 
Selection of an appropriate rehabilitation pathway (e.g. inpatient rehabilitation, early supported 2185 
discharge) should be determined by the patient’s goals coupled with an understanding of impairments, 2186 
abilities, prognosis and the evidence base, informing access to the right service at the right time, at an 2187 
appropriate intensity.  Information should be shared with the person with stroke and their carer(s), to 2188 
ensure goals and expectations are informed and realistic.  There are good predictive tools (such as the 2189 
Orpington Prediction Scale (Mohapatra and Jones, 2015), PREP2 (Stinear et al., 2017a), and TWIST 2190 
(Smith et al., 2017)) that should be used to inform such discussions. [2023] 2191 
 2192 
Decisions regarding discharge from rehabilitation should be made with involvement of the person with 2193 
stroke (shared decision-making) when stroke-related goals have been met.  This should never be an 2194 
irrevocable decision, but should include the opportunity for review and access back into services at any 2195 
time - therefore the decision should relate to the person’s rehabilitation needs at a single point in time.  2196 
It should be understood that a person with stroke may have stroke related goals at any point following 2197 
their stroke. [2023] 2198 
 2199 

4.1  Recommendations 2200 

A People with stroke should be considered to have potential to benefit from rehabilitation at any 2201 
point after their stroke. [2023] 2202 

B People with stroke and their carers should be involved in a collaborative process with healthcare 2203 
professionals in agreeing rehabilitation options, guided by the person’s own needs, goals and 2204 
preferences. [2023] 2205 
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C The multidisciplinary team should consider all available rehabilitation options and recommend 2206 
the service that is most likely to enable the person with stroke to meet their goals and needs.  2207 

‒ For those people for whom standard rehabilitation services may not be appropriate, 2208 

collaborative local decision-making should ensure that a stroke-skilled 2209 

multidisciplinary team work with the person with stroke and their family towards 2210 

realistic and meaningful goals, which may be in conjunction with other statutory or 2211 

voluntary provision. [2023] 2212 

D Stroke rehabilitation should be needs-led and not timed-limited, and available to those people 2213 
with stroke for whom;  2214 

‒ Ongoing needs have been identified by the person with stroke, their carer(s) or the 2215 

MDT across all areas of stroke recovery; e.g. functional abilities, mental health, 2216 

cognitive function, psychological wellbeing, education regarding stroke, social 2217 

participation, management of complications and care needs; 2218 

‒ Their needs remain related to the stroke and/or are best met by the skills of the stroke 2219 

team. [2023] 2220 

E Clinicians should facilitate shared decision-making and communicate the likelihood of the 2221 
individual achieving their goals in an informed, compassionate, and individualised manner. 2222 
[2023] 2223 

F From an early stage in rehabilitation, clinicians should prepare people with stroke and their 2224 
carer(s) that discharge from a service will occur and ensure an adequate transition plan is 2225 
created collaboratively.  Discharge information should include how to re-access services if 2226 
required. [2023] 2227 

G Statistically derived tools which predict future functional capacity should be considered to 2228 
inform the person with stroke and the MDT about realistic expectations or to predict risk.   2229 

‒ Tools should only be applied in the population and phase of stroke within which the 2230 

tool was developed; 2231 

‒ Clinicians need to be trained to understand the limitations of tools, and how to use 2232 

the tools effectively. [2023] 2233 

H The MDT should complete weekly reviews whilst providing rehabilitation in any setting, 2234 
considering the needs, goals and progress of the person with stroke, and their treatment and 2235 
discharge plans.  The choice of rehabilitation pathway should be regularly reviewed to ensure 2236 
rehabilitation continues to best meet the person’s needs. 2237 

I For people with stroke who are no longer receiving stroke rehabilitation at 6 months, a primary 2238 
focus of the 6 month review should be to identify and redirect those with ongoing needs and/or 2239 
goals back into stroke services. [2023] 2240 

J People with stroke should be reviewed annually.  Those for whom new or ongoing stroke 2241 
rehabilitation goals can be identified and agreed should be referred to stroke services for 2242 
further rehabilitation. [2023] 2243 

4.1 Source 2244 

A-J Guideline Development Group consensus  2245 

4.1  Evidence to recommendations 2246 

This section has been written by an expert group reaching consensus on the topic of rehabilitation 2247 
potential, it’s definition, appropriateness of use and implications for people with stroke and the stroke 2248 
pathway.  More research is needed to identify which people with stroke will gain the most from 2249 
different approaches and intensities of rehabilitation, and how to reliably identify those people who will 2250 
not benefit from such interventions.  [2023] 2251 
 2252 
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4.2 Rehabilitation approach – intensity of therapy 2253 

Rehabilitation is an adaptive process, and the practice and repetition of functional tasks for months or 2254 
even years is a key component of optimal recovery.  Greater amounts of therapy (i.e. dose) are 2255 
associated with better recovery (Kwakkel et al., 2004, Kwakkel and Wagenaar, 2002, Bhogal et al., 2256 
2003b, Bhogal et al., 2003a, Kwakkel et al., 1999).  The dose of therapy is multi-faceted, encompassing 2257 
not only the number of treatment sessions, but also their duration and frequency.  It is unclear whether 2258 
therapy needs to be more intense (i.e. the same amount of therapy over a shorter time) but there is 2259 
evidence that motor learning is best accomplished with challenging, motivating tasks and variable 2260 
training schedules (Krakauer, 2006).  In reality, stroke therapy is rarely delivered intensively or in high 2261 
dose.  Studies have shown that therapy sessions commonly feature low numbers of repetitions, low 2262 
cardiovascular activity , and with the patient frequently inactive (Bernhardt et al., 2004, Hayward and 2263 
Brauer, 2015, Lang et al., 2009, Scrivener et al., 2012, West and Bernhardt, 2012).This is a particular 2264 
issue in the UK, where many services are unable to deliver guideline-recommended levels - in the year 2265 
April 2021-22 Sentinel Stroke National Audit Programme (SSNAP) reports 16.8% of patients received 2266 
more than 45 minutes of Occupational Therapy 7 days a week, 11.9% received more than 45 minutes of 2267 
physiotherapy 7 days a week and 6.6% received 45 minutes of speech and language therapy 7 days a 2268 
week in participating UK hospitals.  In recent years other countries such as Australia (Stroke Foundation, 2269 
2022), Canada (Teasell et al., 2020) and Holland (Veerbeek et al., 2014a) have significantly progressed 2270 
this target to the expectation that patients receive at least three hours of therapy per day. [2023] 2271 
 2272 
The content of therapy is also important - an ineffective therapy will not benefit patients whatever the 2273 
dose or intensity.  As detailed in this chapter, the most effective therapy for promoting recovery after 2274 
stroke is based on exercise and practice of functional tasks augmented as necessary by technological 2275 
and priming techniques (Veerbeek et al., 2014b, French et al., 2016a, Scrivener et al., 2020, Wattchow 2276 
et al., 2018b).  The active ingredients of post-stroke therapy are therefore understanding the 2277 
impairments, activity, and individualized goals, leading to a high number of repetitions of relevant 2278 
exercise and functional tasks.  The amount of activity that patients are able to undertake during 2279 
rehabilitation is more important than how much time patients spend in face-to-face therapy with 2280 
qualified therapists.  These principles apply to inpatient, outpatient and community settings.  2281 
Commissioners, services managers and clinicians must drive improvements in the culture and processes 2282 
of rehabilitation to maximise both therapist-delivered therapy and opportunities and support for 2283 
practice and activity outside formal therapy sessions. [2023] 2284 

4.2 Recommendations 2285 

A People undergoing rehabilitation after a stroke should receive at least 3 hours of therapy 2286 

(therapist-delivered) a day to enable the range of required interventions to be delivered 2287 

across all relevant disciplines at an effective dose. [2023] 2288 

B Rehabilitation services should be organised to encourage and support patients to remain 2289 

active outside of therapist-delivered sessions. People undergoing rehabilitation after a 2290 

stroke should be supported to remain active for up to 6 hours a day, by supplementing 2291 

therapist-delivered therapy for example with the use of open gyms, self-practice, carer-2292 

assisted practice, engaging in activities of daily living, and activities promoting 2293 

cardiovascular fitness. [2023] 2294 

C In the first two weeks after stroke, therapy targeted at the recovery of mobility should 2295 

consist of frequent, short interventions every day, typically beginning between 24 and 48 2296 

hours after stroke onset.  2297 

D Multi-disciplinary stroke teams should incorporate the practising of functional skills gained 2298 

in therapy into the person’s daily routine in a consistent manner, and the care 2299 

environment should support people with stroke to practise their activities as much as 2300 

possible. 2301 
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E Healthcare staff who support people with stroke to practise their activities should do so 2302 

under the guidance of a qualified therapist. 2303 

4.2 Sources 2304 

A Veerbeek et al, 2014; Stroke Foundation, 2022; Teasell, 2020; Guideline Development 2305 

Group consensus  2306 

B Veerbeek et al, 2014; Stroke Foundation, 2022; Teasell, 2020; Guideline Development 2307 

Group consensus  2308 

C AVERT Group, 2015; Bernhardt et al, 2016 2309 

D Smith et al, 1981; Langhorne et al, 1996; Kwakkel et al, 1997, 2004; Lincoln et al, 1999; 2310 

Kwakkel and Wagenaar, 2002 2311 

E Working Party consensus 2312 

 2313 

4.2 Evidence to recommendations 2314 

The large international AVERT trial (AVERT Trial Collaboration group, 2015, Bernhardt et al, 2016) 2315 
suggested that in the first two weeks after stroke, therapy targeted at the recovery of mobility should 2316 
be redesigned around frequent, short interventions, except for those people who require little or no 2317 
assistance to mobilise (see Section 3.12). Therapy targeted at other activities of daily living should be 2318 
task-specific, progressive and practised frequently.  Practice should be incorporated into routine 2319 
activities on the stroke unit by the entire healthcare team every day of the week, rather than confined 2320 
to lengthy therapy sessions separated by long periods of inactivity. The objective is for rehabilitation to 2321 
be a pervasive activity, combining time spent with therapists in assessment and treatment with time 2322 
spent practising with other professional and/or support staff, or with family/carers or alone. 2323 
Rehabilitation intensity in both acute and longer-term settings is an area which requires more research.   2324 
 2325 
The recommendation for people with stroke to receive 45 minutes of each therapy per day in previous 2326 
editions of this guideline was set pragmatically as a minimum through consensus by the Working Party 2327 
at that time.  The Guideline Development Group has debated this further and have increased the 2328 
recommended amount of therapy in this edition to stimulate much-needed transformation of 2329 
rehabilitation to improve clinical outcomes.  This is supported by evidence regarding the effects of 2330 
greater amounts of therapy (dose) (Kwakkel et al., 2004, Kwakkel and Wagenaar, 2002, Bhogal et al., 2331 
2003b, Bhogal et al., 2003a, Kwakkel et al., 1999) and is reflected in other clinical guidelines around the 2332 
world (Australia (Stroke Foundation, 2022), Canada (Teasell et al., 2020) and Holland (Veerbeek et al., 2333 
2014a)). The revised recommendation is based on the cumulative evidence that the interventions 2334 
recommended within this chapter need to be delivered in a significant dose to be effective, and this 2335 
dose is rarely provided in clinical practice. Progress implementing the previous recommendation (at 2336 
least 45 minutes/day) has been incomplete, not least because it is commonly considered  a target rather 2337 
than a minimum dose and many clinicians underestimate the dose of therapy that people with stroke 2338 
can tolerate. Increasing time in therapist-delivered sessions allows effective delivery of these 2339 
interventions, with the added focus on self-directed or semi-supervised practice aimed at shifting the 2340 
culture of rehabilitation.  [2023] 2341 

 2342 

4.3 Rehabilitation approach ‒ goal setting  2343 

Goal setting can be defined as a behavioural target that is central to rehabilitation, but is also effective 2344 
in secondary risk factor reduction such as weight loss, smoking cessation or alcohol reduction.  Goal 2345 
setting is the process by which the person with stroke (and their family or carers if they wish) and 2346 
members of the stroke team identify individual treatment goals which are meaningful, challenging and 2347 
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have personal value.  Goals are worked towards over a specified period of time, both short and long 2348 
term.  Traditionally goals have been therapy-led and orientated to specific therapy targets which are 2349 
realistic and measurable.  This method has proved to be an effective and efficient rehabilitation tool 2350 
when used flexibly to reflect that the person’s ability and motivation to participate may fluctuate over 2351 
time.  A balance should be made between practicality, working in a step wise approach and supporting 2352 
the aspirations of the person with stroke.  Recently a move towards self-management and self-efficacy 2353 
has been promoted as a more person-oriented approach to goal setting.  2354 

4.3 Evidence to recommendations  2355 

Recent literature includes one systematic review of qualitative and quantitative studies (Sugavanam et 2356 
al., 2013) which examined 17 trials and concluded that no consistent approach was used and there were 2357 
difficulties implementing a self-management approach. A qualitative paper BY Jones et al. (2013) 2358 
highlighted a lack of training and awareness of the self-management approach. A Cochrane review of 39 2359 
RCTs in 2846 subjects participating in rehabilitation with a variety of conditions including acquired brain 2360 
injury (Levack et al., 2015) concluded there was low-quality evidence that goal setting may improve 2361 
healthrelated quality of life and other psychosocial outcomes such as emotional status and self-efficacy. 2362 
Goal setting should involve the person with stroke and their family/carers where appropriate, and be 2363 
measured and evaluated in a consistent and standardised way.  2364 
 2365 

4.3 Recommendations 2366 

A  People with stroke should be actively involved in their rehabilitation through:  2367 

‒ having their feelings, wishes and expectations for recovery understood and 2368 

acknowledged;  2369 

‒ participating in the process of goal setting unless they choose not to, or are unable to 2370 

because of the severity of their cognitive or linguistic impairments;  2371 

‒ being given help to understand the process of goal setting, and to define and 2372 

articulate their personal goals.  2373 

B  People with stroke should be helped to identify goals that:  2374 

‒ are meaningful and relevant to them;  2375 

‒ are challenging but achievable; 2376 

‒ aim to achieve both short-term (days/weeks) and long-term (weeks/months) 2377 

objectives;  2378 

‒ are documented, with specific, time-bound and measurable outcomes;  2379 

‒ have achievement measured and evaluated in a consistent way; ‒ include 2380 

family/carers where this is appropriate; 2381 

‒ are used to guide and inform therapy and treatment.  2382 

C  People with stroke should be supported and involved in a self-management approach to 2383 

their rehabilitation goals. 2.10.2  2384 

 2385 

4.3 Sources 2386 

A, B  Malec et al 1991; Wressle et al 2002; Stein et al 2003; Hurn et al 2006; Levack et al 2006; 2387 

Holliday et al, 2007a, b; Working Party consensus  2388 

C  Rosewilliams et al, 2011; Sugavanam et al, 2013; Taylor, 2012 2389 

 2390 
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4.4 Self-management  2391 

There is increasing evidence of psychological factors that influence confidence and adjustment to life 2392 
after stroke.  Self-efficacy has been defined as an ‘individual’s belief in their own capability’ and has 2393 
been found to be positively associated with mobility, activities of daily living, and quality of life and 2394 
negatively associated with depression after stroke (Korpershoek et al., 2011).  Self-efficacy is closely 2395 
related to mood and self-esteem, and there are relations between self-efficacy and emotional states 2396 
(depression, anxiety) and quality of life. 2397 
 2398 
Self-efficacy may mediate self-management skills such as problem solving and goal setting and is used as 2399 
an outcome measure in some self-management programmes (Korpershoek et al., 2011, Lennon et al., 2400 
2013, Parke et al., 2015, Warner et al., 2015). There is emerging evidence on the utility of changing self-2401 
efficacy to influence independence and the promotion of self-management after stroke. Self-2402 
management has been defined in various ways but many programmes refer to the ‘actions and 2403 
confidence of individuals to manage the medical and emotional aspects of their condition in order to 2404 
maintain or create new life roles’ (Corbin, 1998, Parke et al., 2015). Programmes mainly focus on 2405 
supporting the knowledge and skills required to self-manage, and range from educational approaches to 2406 
interventions to support behaviour change. 2407 

4.4 Evidence to recommendations  2408 

Evidence suggests that self-management programmes based on self-efficacy can influence functional 2409 
capability and social participation. Recent systematic reviews support self-management interventions 2410 
after stroke although meta-analysis was not possible because of heterogeneity in the methods of 2411 
delivery, clinical outcomes and stroke severity (Lennon et al., 2013, Parke et al., 2015, Warner et al., 2412 
2015). Not all studies in these reviews used self-efficacy as a mediator nor explicitly used self-efficacy 2413 
outcome measures. A recent feasibility cluster RCT showed it was feasible to integrate stroke self-2414 
management into community rehabilitation and provided data to design future definitive trials (Jones et 2415 
al., 2016). More research is needed to understand the role of self-efficacy in rehabilitation, the skills 2416 
required by professionals, and how participants perceive the impact of self-management interventions 2417 
on their self-efficacy. 2418 

4.4 Recommendations  2419 

A People with stroke should be offered self-management support based on self-efficacy, 2420 

aimed at the knowledge and skills needed to manage life after stroke, with particular 2421 

attention given to this at reviews and transfers of care. 2422 

B People with stroke whose motivation and engagement in rehabilitation appears reduced 2423 

should be assessed for changes in self-esteem, self-efficacy or identity and mood. 2424 

C People with significant changes in self-esteem, self-efficacy or identity after stroke should 2425 

be offered information, support and advice and considered for one or more of the 2426 

following psychological interventions: 2427 

‒ increased social interaction; 2428 

‒ increased exercise; 2429 

‒ other psychosocial interventions, such as psychosocial education groups. 2430 

4.4 Sources  2431 

A Lennon et al, 2013; Parke et al, 2015; Warner et al, 2015; Working Party consensus  2432 

B Working Party consensus 2433 

C Kendall et al, 2007; Watkins et al, 2007; De Man-van Ginkel et al, 2010; Jones and Riazi, 2434 

2010 2435 
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4.4 Implications  2436 

These recommendations serve to emphasise the important interaction between newly-recognised 2437 
psychosocial concepts of self-efficacy and self-management, and functional outcomes and social 2438 
participation after recovery from stroke. Stroke services need to consider how to develop the 2439 
knowledge and skills in rehabilitation staff to support self-management, and how to provide 2440 
psychological interventions as an adjunct to more familiar physical treatments, including in community 2441 
stroke services. 2442 
 2443 

4.5 Remotely delivered therapy and telerehabilitation  2444 

Remotely delivered therapy is rehabilitation delivered using technology, with a remote therapist 2445 
personalising a programme or tasks to specifically address identified impairments/goals.  This may take 2446 
place with a therapist present during the session remotely to adapt and give feedback in real time, or 2447 
asynchronous practice, where the therapist gives and receives feedback offline.  Therapy can be 2448 
delivered via videoconferencing, and can be individual or in a group.  The term is used synonymously 2449 
with telerehabilitation, which has been defined as “the use of telecommunication, by either direct video 2450 
or audio, to deliver rehabilitative interventions” (Appleby et al., 2019).  Telehealth or telemedicine often 2451 
uses similar technologies but focuses on risk factors, secondary prevention, behaviour or lifestyle 2452 
modifications (Bashshur, 1995). [2023] 2453 
 2454 
Telerehabilitation saw significant advances during the COVID-19 pandemic, with programmes such as 2455 
NROL (Neuro Rehab On-Line) and the Bridges community of practice (Bridgesselfmanagement.org.uk) 2456 
providing examples and guidance to assist patients and therapists to engage in remotely delivered 2457 
rehabilitation. [2023] 2458 
 2459 
A range of technologies can be used for communication between the patient and therapist, such as 2460 
telephone, videoconferencing, sensors (e.g. pedometers, wearable devices) and virtual reality (Laver et 2461 
al., 2020).  Technological innovations such as telerehabilitation may help address barriers to accessing 2462 
face-to-face rehabilitation, such as time and resource limitations, geographical isolation and compliance 2463 
with rehabilitation (Appleby et al., 2019).  There are potential advantages of remotely delivered therapy 2464 
in terms of patient satisfaction (although studies area affected by selection bias), motivation, agency, 2465 
the patient and therapist not needing to travel, and efficiency for MDTs.  Barriers to use by patients and 2466 
therapists can include difficulties with equipment set up, connectivity and problems with the interface 2467 
(Tyagi et al., 2018) and lack of privacy in the home setting. [2023] 2468 

4.5 Recommendations 2469 

A People undergoing rehabilitation after stroke should be considered for remotely delivered 2470 

rehabilitation to augment conventional face-to-face rehabilitation.  Telerehabilitation 2471 

programmes should: 2472 

 – be personalised to the individual’s goals and preferences; 2473 

 – be monitored and adapted by the therapist according to progress towards goals; 2474 

 – include the facility for contact with the therapist as required. [2023] 2475 

B Stroke services should ensure a reasonable resource of technology is available to enable 2476 

access to telerehabilitation for people with stroke (this could be via grants, community 2477 

health services, library loan services etc).  This should include the review of technologies 2478 

for appropriateness, safety and information governance (storage of personal data).  [2023] 2479 

C People with stroke receiving telerehabilitation should be trained and supported in the use 2480 

of the appropriate technology. [2023] 2481 

D Stroke rehabilitation staff who are recommending use of telerehabilitation devices should 2482 

be trained in their use, technological specification and limitations. [2023] 2483 

E Therapists should promote engagement and adherence to telerehabilitation through a 2484 
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coaching style relationship between themselves and to the person with stroke. [2023] 2485 

4.5 Source  2486 

A-E Guideline Development Group consensus  2487 

 2488 

4.5 Evidence to recommendations  2489 

Remotely delivered therapy is a new and developing evidence base. The evidence reviewed was 2490 
heterogeneous in terms of the types of remote therapy, location (hospital versus home), comparison 2491 
group and the selection of patients which makes synthesis challenging.  A systematic review and meta-2492 
analysis of 13 studies of technology-based distant physical rehabilitation interventions found 2493 
comparable effects on ADL (but not walking) to traditional treatments although there was heterogeneity 2494 
in the interventions and people with cognitive impairments were often excluded (Rintala et al., 2019).  A 2495 
Cochrane review of 22 RCTs of telerehabilitation in stroke found variable quality evidence from 2496 
heterogeneous studies suggesting that no difference between telerehabilitation and conventional 2497 
rehabilitation (Laver et al., 2020).  Limited data were reported on safety and economic analyses.  Many 2498 
studies were small, pilot and/or non-randomised and did not account for attrition from the intervention.  2499 
Few studies had long term follow up and there was variability in the level of detail provided about the 2500 
intervention, including personalisation and adherence.  The evidence base is therefore of insufficient 2501 
quality to strongly recommend specific remotely delivered therapy approaches.  Therefore, we have 2502 
made consensus recommendations for this topic. [2023] 2503 
 2504 
Consideration needs to be given to the person with stroke being cognitively able to manage the 2505 
approach being used, being motivated to participate, having appropriate privacy and physical space 2506 
where required and their technological proficiency. [2023] 2507 
 2508 

4.6 Self-directed therapy  2509 

Self-directed rehabilitation (or self-practice) refers to approaches for promoting independent 2510 
therapeutic activity away from a clinical setting (Da-Silva et al., 2018).  Self-directed rehabilitation can be 2511 
considered as an option alongside other rehabilitation approaches to increase overall therapy time and 2512 
dose.  Personalising programmes to the individual’s situation, preferences and needs is important for 2513 
facilitating adherence to self-practice (Vadas et al., 2021). Self-directed rehabilitation is often part of a 2514 
comprehensive rehabilitation approach rather than a separate entity. [2023]  2515 

4.6 Recommendations  2516 

A Consider training and resources to support people to carry out self-directed therapy 2517 

practice as an adjunct addition to their standard rehabilitation. 2518 

B Consider self-directed upper limb rehabilitation to increase practice in addition to 2519 

standard rehabilitation, for patients who are motivated and are able to follow regimes 2520 

independently or with support of a carer, for example patients undergoing constraint-2521 

induced movement therapy or electrical stimulation.  2522 

C For people undergoing rehabilitation after stroke, the use of competition (with self or 2523 

others) may be considered to give people motivation to practice self-directed 2524 

rehabilitation. [2023] 2525 

4.6 Sources 2526 

A Working Party consensus 2527 

B Da-Silva, Moore & Price (2018); Working Party consensus 2528 

C Guideline Development Group consensus  2529 
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4.6 Evidence to recommendations 2530 

Self-directed rehabilitation is a new topic for this edition of the guideline.  There is limited high quality 2531 
evidence available on the particular groups of people with stroke who may benefit most from self-2532 
directed rehabilitation and the optimum timing for these interventions. [2023] 2533 
 2534 
A systematic review of 40 studies evaluated the effectiveness of self-directed interventions for arm 2535 
rehabilitation after stroke (Da-Silva et al., 2018).  Self-directed interventions using constraint-induced 2536 
movement therapy and electrical stimulation were found to have a beneficial effect on arm function, 2537 
although studies had a risk of bias and used different types of stimulation, dose, timing and outcome 2538 
measures.  Constraint-induced movement therapy and therapy programmes which increase practice 2539 
without using additional technology improved independence in activities of daily living assessed on a 2540 
self-perceived outcome measure. [2023] 2541 
 2542 
Results of a proof-of-concept study (Studer et al., 2016) suggest that experimental or perceived 2543 
competition may be beneficial in enhancing self-directed cognitive training but more robust evidence is 2544 
required to guide practice. [2023] 2545 
 2546 

Activity and participation 2547 

4.7 Introduction 2548 

This section covers difficulties that can occur after stroke affecting personal, domestic and extended 2549 
activities of daily living (e.g. work and driving), and recommendations to help the person with stroke to 2550 
engage in independent living and social participation.  These activities can be affected by a range of 2551 
difficulties (e.g. cognition (sections 4.28-4.30), arm function (section 3.18), fatigue (section 4.25) and the 2552 
guidelines user should refer to all relevant sections. 2553 

4.8 Independence in daily living  2554 

Personal activities of daily living (PADL) refer to a range of basic activities such as washing, dressing, 2555 
bathing, going to the toilet, eating and drinking; these activities usually depend on the ability to transfer 2556 
and the use of at least one hand. After a stroke PADL can be difficult due to both physical and cognitive 2557 
impairments. The resultant loss of function can have implications on a person’s ability to live 2558 
independently at home and is therefore a key part of stroke rehabilitation. 2559 

4.8 Recommendations  2560 

A People with stroke should be formally assessed for their safety and independence in all 2561 

relevant personal activities of daily living by a clinician with the appropriate expertise, and 2562 

the findings should be recorded using a standardised assessment tool. 2563 

B People with limitations of personal activities of daily living after stroke should be referred 2564 

to an occupational therapist with experience in neurological disability, be assessed within 2565 

24 hours of referral, and be offered treatment for identified problems (e.g. feeding, 2566 

toileting) by the occupational therapist, who should also involve other members of the 2567 

specialist multidisciplinary team. [2023] 2568 

C People with stroke should be offered, as needed, specific treatments that include: 2569 

‒ dressing practice for people with residual problems with dressing; 2570 

‒ as many opportunities as appropriate to practice self-care; 2571 

‒ assessment, provision and training in the use of equipment and adaptations that 2572 

increase safe independence; 2573 

‒ training of family/carers in how to help the person with stroke. 2574 
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4.8 Sources 2575 

A Working Party consensus 2576 

B Legg et al, 2006; Guideline Development Group consensus  2577 

C Walker et al, 2011; Working Party consensus 2578 

 2579 

4.8 Evidence to recommendations 2580 

There is limited new research in this area since the previous guideline. The main evidence is summarised 2581 
in a Cochrane systematic review (Legg et al., 2006) which found that people with stroke who received 2582 
occupational therapy targeting PADL performed better and had a reduced risk of a poor outcome 2583 
(dependency in PADL, deterioration or death) compared to those without occupational therapy input. 2584 
 2585 
However, there was limited information on the content of the therapy and research investigating the 2586 
specific interventions that improve PADL is still required. A feasibility RCT has shown potential benefits 2587 
of a systematic neuropsychological approach to dressing therapy after stroke (Walker et al., 2011) but 2588 
more robust evidence is required to guide practice. A recent Cochrane review (Elsner et al., 2016) found 2589 
low to moderate quality evidence that transcranial direct current stimulation (tDCS) was effective in 2590 
eliciting short term improvements in ADL, but it is unclear whether these effects are lasting and benefits 2591 
were not seen in an analysis confined to high-quality RCTs. There are many ongoing trials of tDCS which 2592 
may improve the quality of the evidence. Informal carers often provide support with PADL but, as 2593 
described elsewhere (Section 2.16), how and when to train informal carers remains unclear despite a 2594 
large recent RCT (Forster et al., 2012). 2595 

 2596 

4.9 Hydration and nutrition  2597 

This section should be considered in conjunction with Swallowing (Section 4.26).  2598 
 2599 
Dehydration and malnutrition are common in hospital in-patients with stroke and associated with poor 2600 
outcomes (Rowat et al., 2012, Foley et al., 2008).  Malnutrition is associated with increased mortality 2601 
and complications, as well as poorer functional and clinical outcomes (Davalos et al., 1996, Yoo et al., 2602 
2008).  Up to one quarter of stroke patients become more malnourished in the first weeks following 2603 
stroke, and the risk of malnutrition increases with increasing hospital stay (Davalos et al., 1996, Yoo et 2604 
al., 2008). 2605 
 2606 
Poor nutritional intake, weight loss, and feeding and swallowing problems can persist for many months 2607 
(Finestone et al., 2002, Perry, 2004, Jonsson et al., 2008).  Multiple factors may contribute to a high risk 2608 
of dehydration and malnutrition after stroke including physical, social and psychological issues.  These 2609 
include swallowing problems (Section 4.16), reduced ability to self-feed, cognitive impairment (Section 2610 
4.3), anxiety or depression (Section 4.10), unfamiliar foods and fatigue (Section 4.6).  2611 
 2612 
The assessment of dehydration is complex, and when used in isolation many common assessment 2613 
methods are inaccurate (Hooper et al., 2015).  Structured screening tools for malnutrition (e.g. the 2614 
Malnutrition Universal Screening Tool [MUST]) have been validated in stroke (Gomes et al., 2016).  2615 

4.9 Recommendations  2616 

A Patients with acute stroke should have their hydration assessed using multiple methods 2617 

within four hours of arrival at hospital, and should be reviewed regularly and managed so 2618 

that normal hydration is maintained. [2023] 2619 

B Patients with acute stroke should be screened for the risk of malnutrition on admission 2620 

and at least weekly thereafter.  Screening should be conducted by trained staff using a 2621 
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structured tool. [2023] 2622 

C Patients with acute stroke who are adequately nourished on admission and are able to 2623 

meet their nutritional needs orally should not routinely receive oral nutritional 2624 

supplements. [2023] 2625 

D Patients with acute stroke who are at risk of malnutrition or who require tube feeding or 2626 

dietary modification should be referred to a dietitian for specialist nutritional assessment, 2627 

advice and monitoring. [2023] 2628 

E Patients with stroke who are at risk of malnutrition should be offered nutritional support.  2629 

This may include oral nutritional supplements, specialist dietary advice and/or tube 2630 

feeding in accordance with their expressed wishes or, if the patient lacks mental capacity, 2631 

in their best interests. [2023] 2632 

F Patients with stroke who are unable to maintain adequate nutrition and fluids orally 2633 

should be: 2634 

‒ referred to a dietitian for specialist nutritional assessment, advice and monitoring; 2635 

‒ be considered for nasogastric tube feeding within 24 hours of admission; 2636 

‒ assessed for a nasal bridle if the nasogastric tube needs frequent replacement, using 2637 

locally agreed protocols; 2638 

‒ assessed for gastrostomy if they are unable to tolerate a nasogastric tube with nasal 2639 

bridle. [2023] 2640 

G People with stroke who require food or fluid of a modified consistency should:  2641 

‒ be referred to a dietitian for specialist nutritional assessment, advice and monitoring; 2642 

‒ have the texture of modified food or fluids prescribed using nationally agreed 2643 

descriptors. [2023] 2644 

H People with stroke should be considered for gastrostomy feeding if they: 2645 

‒ need but are unable to tolerate nasogastric tube feeding; 2646 

‒ are unable to swallow adequate food and fluids orally by four weeks from the onset of 2647 

stroke; 2648 

‒ are at high long-term risk of malnutrition. [2023] 2649 

I People with difficulties self-feeding after stroke should be assessed and provided with the 2650 

appropriate equipment and assistance including physical help and encouragement to 2651 

promote independent and safe feeding. [2023] 2652 

J People with stroke discharged from specialist care services with continuing problems 2653 

meeting their nutritional needs should have their dietary intake and nutritional status 2654 

monitored regularly. [2023] 2655 

K People with stroke receiving end-of-life (palliative) care should not have burdensome 2656 

restrictions on oral food and/or fluid intake if those restrictions would exacerbate 2657 

suffering. [2023] 2658 

4.9 Sources  2659 

A,B Guideline Development Group consensus 2660 

C NICE, 2006a, 2019; Geegenage et al, 2012 2661 

D NICE, 20019 2662 

E Geegenage et al, 2012; Guideline Development Group consensus 2663 

F NICE, 2008b; Beavan et al, 2010; Guideline Development Group consensus  2664 

G Royal College of Speech and Language Therapists and British Dietetic Association, 2003; 2665 

Carnaby et al, 2006; National Patient Safety Agency, 2011 2666 

H Dennis et al, 2005; NICE, 2006a 2667 
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I Guideline Development Group consensus  2668 

J NICE, 2006a 2669 

K Royal College of Physicians, 2021; Royal College of Speech and Language Therapists, 2021; 2670 

Guideline Development Group consensus  2671 

 2672 

4.9 Evidence to recommendations  2673 

There is little RCT evidence for the management of dehydration in acute stroke.  A Cochrane review by 2674 
Hooper et al (2015) of the signs and symptoms of impending and current water loss dehydration in older 2675 
people concluded that there is little evidence that any one symptom, sign or test, including many that 2676 
clinicians customarily rely on, has any diagnostic utility for dehydration. 2677 
 2678 
A 2012 Cochrane review (Geeganage et al, 2012) included eight trials of the effectiveness of nutritional 2679 
support in non-dysphagic acute and sub-acute stroke (less than six months).  Although nutritional 2680 
supplementation resulted in significantly reduced pressure sores, increased energy intake and increased 2681 
protein intake, this did not affect length of hospital stay, dependency or mortality.  Studies included 2682 
people with variable baseline nutritional status, not just those who were malnourished or at risk of 2683 
malnutrition.  The effects of the nutritional composition of nutritional support warrants further study, 2684 
including the role of leucine supplementation (Yoshimura et al., 2019). [2023] 2685 
 2686 
Since the last guideline, two Cochrane reviews have compared routes of enteral tube feeding.  One 2687 
reviewed 11 RCTs comparing gastrostomy versus nasogastric tubes in adults with swallowing difficulties 2688 
(Gomes Jr et al., 2015), including four trials in people after stroke (Dennis et al., 2005, Norton et al., 2689 
1996, Bath et al., 2000, Hamidon et al., 2006).  Although gastrostomy reduced intervention failure, there 2690 
was no difference between the interventions in weight change, pneumonia or mortality.  Most studies 2691 
were small with considerable heterogeneity and methodological limitations.  Geeganage et al (2012) 2692 
reviewed five RCTs comparing gastrostomy with nasogastric tube feeding in acute and sub-acute stroke.  2693 
Although gastrostomy feeding was associated with fewer feeding failures, less gastrointestinal bleeding 2694 
and fewer pressure sores, there was no significant difference in length of hospital stay, dependency or 2695 
mortality. 2696 
 2697 
Beavan et al. (2010) conducted a multicentre RCT with people with stroke who required nasogastric 2698 
tube feeding due to dysphagia (Section 4.26).  In a sample of 104 people, those who had a nasogastric 2699 
tube secured using a nasal bridle received a higher proportion of prescribed feed and fluid compared to 2700 
the control group who had tubes secured using standard practice. Mahoney et al. (2015) identified is the 2701 
need for training and protocols in confirming the placement and securing of nasogastric tubes.   2702 
 2703 
There is insufficient evidence to determine the effectiveness and acceptability of hand mittens to 2704 
prevent nasogastric tube dislodgement. The impact of practical strategies and environmental 2705 
modifications to support people after stroke who are at risk of malnutrition are recommended areas for 2706 
future research. [2023] 2707 
 2708 

4.10 Mouth care  2709 

Mouth care (also referred to as oral health care) refers to the promotion and maintenance of a clean 2710 
oral cavity including the teeth, gums, cheeks, tongue and palate.  A clean mouth requires the removal of 2711 
traces of food and debris and dental plaque.  This is not only pleasant for the person with stroke but 2712 
maintains the health of the mouth, teeth and gums.  Poor oral hygiene can lead to the development of 2713 
ulceration, soreness, cracked lips and fungal infections, and is associated with increased bacteria in the 2714 
mouth and in saliva; in people with dysphagia (Section 4.26) this increases the risk of aspiration 2715 
pneumonia and sepsis.  People with problems chewing and swallowing and soreness of the mouth 2716 
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report a decrease in the range of food they are able to eat, so a clean and healthy mouth will prevent 2717 
discomfort and help to achieve good nutrition (Section 4.9).  Maintaining good oral hygiene can be 2718 
difficult following a stroke, due to cognitive impairment, dysphagia or arm weakness, and be made 2719 
worse by inadequate control of saliva and medication side-effects such as xerostomia (dry mouth). 2720 
[2023] 2721 

4.10 Recommendations  2722 

A People with stroke, especially those who have difficulty swallowing or are tube fed, should 2723 

have mouth care at least 3 times a day, which includes: 2724 

‒ removal of excess secretions; 2725 

‒ removal of food and debris; 2726 

‒ application of lip balm. [2023] 2727 

B People with stroke, including those who have full or partial dentition and/or wear 2728 

dentures and especially those who have difficulty swallowing or are tube fed, should have 2729 

mechanical removal of plaque at least twice a day by the brushing of teeth and cleaning of 2730 

gums and tongue with a fluoride-containing toothpaste.  Chlorhexidine dental gel may be 2731 

prescribed short-term and requires regular review.  A powered toothbrush should be 2732 

considered. [2023] 2733 

C People with stroke who have dentures should have their dentures: 2734 

‒ put in during the day; 2735 

‒ cleaned regularly using a denture cleansing agent or soap and water; 2736 

‒ checked, and the individual referred to a dental professional if ill-fitting or 2737 

replacement is required. 2738 

‒ Any remaining teeth should be cleaned with a toothbrush and fluoride-containing 2739 

toothpaste. [2023] 2740 

D Staff delivering mouth care in hospital or in a care home or domiciliary setting should 2741 

receive training on mouth care, which should include: 2742 

‒ assessment of oral hygiene; 2743 

‒ selection and use of appropriate oral hygiene equipment and cleaning agents; 2744 

‒ provision of mouth care routines; 2745 

‒ awareness and recognition of swallowing difficulties. [2023] 2746 

E People with stroke and their family/carers should receive information and training in 2747 

mouth care and maintaining good oral hygiene before transfer of their care from hospital.  2748 

This information should be clearly communicated within and across care settings, e.g. 2749 

within a care plan. [2023] 2750 

4.10  Sources  2751 

A Guideline Development Group consensus  2752 

B, D Campbell et al, 2020; Guideline Development Group Consensus  2753 

C, E Brady et al, 2006; Guideline Development Group Consensus  2754 

 2755 

4.10 Evidence to recommendations 2756 

An updated Cochrane systematic review (Campbell et al., 2020) compared the effectiveness of oral 2757 
health care interventions with usual care or other treatment options.  There was low-quality evidence 2758 
suggesting oral health care interventions can improve the cleanliness of patient’s dentures.  There was 2759 
very low-quality evidence that such interventions can improve the knowledge and attitudes of people 2760 
after a stroke and healthcare providers.  The review acknowledged that maintenance of oral health care 2761 
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after a stroke should be a priority in clinical care and research.  It also noted that co-ordination within 2762 
future research is required given the wide range of outcome measures and associated measurement 2763 
tools. [2023] 2764 
 2765 
Establishing locally agreed roles and responsibilities for oral health care is regarded as important to 2766 
enable the delivery of high-quality oral health care, the efficacy of which will require further evaluation. 2767 
A care plan for oral health, including for people with stroke in care homes, would support information 2768 
sharing and emphasise the importance of oral health care. [2023] 2769 
 2770 

4.11 Continence  2771 

Loss of bladder and bowel control is common in the acute phase of stroke and may persist. Incontinence 2772 
of urine greatly increases the risk of skin breakdown and pressure ulceration. Incontinence of faeces is 2773 
associated with more severe stroke and is more difficult to manage. Constipation is common, occurring 2774 
in 55% of people within the first month of stroke, and can compound urinary and faecal incontinence. 2775 
Incontinence has a detrimental effect on mood, confidence, self-image and participation in 2776 
rehabilitation and is associated with carer stress. Incontinence is an area of stroke that has received 2777 
little research interest, despite its substantial negative impact. It needs to be managed proactively to 2778 
allow people with stroke to fully participate in their own care and recovery both in the acute phase and 2779 
beyond e.g. people with mental capacity (Section 4.35) should be involved in decisions around the use 2780 
of catheters and sheaths. 2781 

4.11 Recommendations  2782 

A Stroke unit staff should be trained in the use of standardised assessment and 2783 

management protocols for urinary and faecal incontinence and constipation in people 2784 

with stroke. 2785 

B People with stroke should not have an indwelling (urethral) catheter inserted unless 2786 

indicated to relieve urinary retention or when fluid balance is critical. 2787 

C People with stroke who have continued loss of bladder and/or bowel control 2 weeks 2788 

after onset should be reassessed to identify the cause of incontinence, and be involved in 2789 

deriving a treatment plan (with their family/carers if appropriate). The treatment plan 2790 

should include: 2791 

‒ treatment of any identified cause of incontinence; 2792 

‒ training for the person with stroke and/or their family/carers in the management of 2793 

incontinence; 2794 

‒ referral for specialist treatments and behavioural adaptations if the person is able to 2795 

participate; 2796 

‒ adequate arrangements for the continued supply of continence aids and servic  2797 

D People with stroke with continued loss of urinary continence should be offered 2798 

behavioural interventions and adaptations prior to considering pharmaceutical and long-2799 

term catheter options, such as: 2800 

‒ timed toileting; 2801 

‒ prompted voiding; 2802 

‒ review of caffeine intake; 2803 

‒ bladder retraining; 2804 

‒ pelvic floor exercises; 2805 

‒ external equipment 2806 

E People with stroke with constipation should be offered: 2807 

‒ advice on diet, fluid intake and exercise; 2808 
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‒ a regulated routine of toileting; 2809 

‒ a prescribed drug review to minimise use of constipating drugs; 2810 

‒ oral laxatives; 2811 

‒ a structured bowel management programme which includes nurse-led bowel care 2812 

interventions; 2813 

‒ education and information for the person with stroke and their family/carers; 2814 

‒ rectal laxatives if severe problems persist. 2815 

F People with continued continence problems on transfer of care from hospital should 2816 

receive follow-up with specialist continence services in the community. 2817 

4.11 Sources 2818 

A,B Working Party consensus 2819 

C Thomas et al, 2008; Working Party consensus  2820 

D NICE, 2013b, 2015a 2821 

E NICE, 2007b; Coggrave et al, 2006; Working Party consensus  2822 

F Working Party consensus 2823 

4.11 Evidence to recommendations 2824 

A 2013 review of bowel management strategies (Lim and Childs, 2013) identified three small studies of 2825 
varying quality, and concluded that the evidence was limited but a structured nurse-led approach may 2826 
be effective.  In a review of therapeutic education for people with stroke, Daviet et al (2012) concluded 2827 
from small non-randomised studies that a nurse-targeted education programme may improve longer 2828 
term continence.  A small RCT by Moon et al (2012) provided no evidence for bladder reconditioning 2829 
with intermittent clamping.  A small study by Guo et al (2014) examined the use of transcutaneous 2830 
electrical nerve stimulation for the treatment of urinary incontinence over six months and found an 2831 
improvement in nocturia, urgency and frequency.  Thomas et al (2015) demonstrated the feasibility of a 2832 
cluster RCT of a systematic voiding programme for urinary incontinence and proposed a definitive trial.  2833 
Recommendations are therefore largely based on NICE guidance and Working Party consensus. 2834 

4.12 Extended activities of daily living  2835 

Extended activities of daily living (EADL) encompass both domestic and community activities such as 2836 
shopping, cooking and housework that allow complete or virtually complete independence. These 2837 
activities also enable community and social participation. See Section 4.14  Driving, and Section 4.15 2838 
Return to work. 2839 

4.12 Recommendations  2840 

A People whose activities have been limited by stroke should be: 2841 

‒ assessed by an occupational therapist with expertise in neurological disability; 2842 

‒ trained in how to achieve activities safely and given as many opportunities to practise 2843 

as reasonable under supervision, provided that the activities are potentially 2844 

achievable; 2845 

‒ provided and trained in how to use any adaptations or equipment needed to perform 2846 

activities safely. 2847 

B People with stroke who cannot undertake a necessary activity safely should be offered 2848 

alternative means of achieving the goal to ensure safety and well-being. 2849 

4.12 Sources 2850 

A Legg et al, 2004 2851 



 

64 

 

B Working Party consensus 2852 

 2853 

4.12 Evidence to recommendations 2854 

New evidence in this area is problematic and has not changed the recommendations since a systematic 2855 
review (Legg et al., 2004) found that therapy improved EADL.  Although several studies have included 2856 
EADL as a secondary outcome, the interventions did not plausibly target EADL.  For example, a 2857 
systematic review of transcranial direct current stimulation found only limited evidence of any effect on 2858 
EADL (Elsner et al., 2016).  The Working Party excluded for methodological reasons one small, non-2859 
randomised trial of community-dwelling people with stroke which substituted a portion of 2860 
physiotherapy time with virtual reality games (Singh et al., 2013). 2861 
 2862 
One large multi-centre RCT included people with stroke who wanted to get out of the house more often.  2863 
It compared an intervention to increase outdoor mobility (e.g. exercise, activities and confidence-2864 
building, provided by a therapist over an average of seven sessions) with a single session of personalised 2865 
advice and leaflets on transport and mobility (Logan et al., 2014).  This increased the number of journeys 2866 
made and had a lasting effect, but practical limitations in collecting the data on number of journeys may 2867 
have limited the reliability of the outcome measure.  The intervention did not affect the primary (quality 2868 
of life) or any other outcome, and was not cost-effective.  More appropriate and reliable outcome 2869 
measures are needed in future trials. 2870 
 2871 

4.13 Sex  2872 

The physical and psychological impact of stroke can affect role identity and relationships with sexual 2873 
partners, and sexual dysfunction can amplify these problems.  Sexual dysfunction is common after 2874 
stroke, affecting both the person with stroke and their male or female partner (Thompson and Ryan, 2875 
2009, Rosenbaum et al., 2014, Korpelainen et al., 1999).  It is typically multifactorial including other 2876 
vascular disease, altered sensation, limited mobility, the effects of drugs, mood changes and fear of 2877 
precipitating further strokes.  Regaining intimacy with partners can have a positive effect on self-esteem 2878 
and quality of life and help to strengthen relationships.  Discussion of sex and sexual dysfunction after 2879 
stroke can be overlooked - healthcare professionals are often reluctant to raise the issue, and people 2880 
with stroke are unlikely to raise the subject without encouragement (Rosenbaum et al., 2014). 2881 

4.13 Recommendations  2882 

A People with stroke should be asked, soon after discharge and at their 6-month and annual 2883 

reviews, whether they have any concerns about sex.  Partners should also have an 2884 

opportunity to raise any problems. 2885 

B People with sexual dysfunction after stroke who want further help should be: 2886 

‒ assessed for treatable causes including a medication review; 2887 

‒ reassured that sexual activity is not contraindicated after stroke and is extremely 2888 

unlikely to precipitate a further stroke; 2889 

‒ assessed for erectile dysfunction and the use of a phosphodiesterase type 5 inhibitor 2890 

(e.g. sildenafil); 2891 

‒ advised against the use of a phosphodiesterase type 5 inhibitor for 3 months after 2892 

stroke and/or until blood pressure is controlled; 2893 

‒ referred to a professional with expertise in psychosexual problems if sexual 2894 

dysfunction persists. 2895 

4.13 Sources 2896 

A Thompson and Ryan, 2009; Schmitz and Finkelstein, 2010; Rosenbaum et al, 2014; 2897 
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Working Party consensus 2898 

B Cheitlin et al, 1999; Melnik et al, 2007; Lorberboym et al, 2010; Song et al, 2011 2899 

4.13 Evidence to recommendations 2900 

The Working Party found no new evidence that could inform a recommendation.  A narrative literature 2901 
review (Rosenbaum et al., 2014) identified the need for staff training and a structured approach to 2902 
assessment.  There is little evidence of the risks and benefits of phosphodiesterase type 5 inhibitors 2903 
after stroke (e.g. sildenafil), as people within 6 months of stroke or with ischaemic heart disease were 2904 
excluded from the original trials.  There is no reason to suspect that people are at increased risk of side-2905 
effects after stroke but the consensus of the Working Party is to wait for 3 months after stroke before 2906 
prescribing sildenafil, once blood pressure is controlled. 2907 
 2908 

4.14  Driving  2909 

Being able to drive is important to people with stroke for practical reasons and because it influences 2910 
self- esteem and mood.  However, there are potential risks associated with driving after stroke. 2911 
Healthcare professionals therefore need to discuss and give advice on fitness to drive. The current UK 2912 
regulations regarding driving are available online 2913 
(https://www.gov.uk/government/publications/assessing-fitness-to- drive-a-guide-for-medical-2914 
professionals). 2915 

 2916 

4.14 Recommendations  2917 

A People who have had an acute stroke or TIA should be asked about driving before they 2918 

leave the hospital or specialist outpatient clinic. 2919 

B People with stroke who wish to drive should: 2920 

‒ be advised of the exclusion period from driving and their responsibility to notify the 2921 

DVLA if they have any persisting disability which may affect their eligibility; 2922 

‒ be asked about or examined for any absolute bars to driving e.g. epileptic seizure 2923 

(excluding seizure within 24 hours of stroke onset), significant visual field defects, 2924 

reduced visual acuity or double vision; 2925 

‒ be offered an assessment of the impairments that may affect their eligibility, including 2926 

their cognitive, visual and physical abilities; 2927 

‒ receive a written record of the findings and conclusions, copied to their general 2928 

practitioner. 2929 

C People with persisting cognitive, language or motor disability after stroke who wish to 2930 

return to driving should be referred for on-road screening and evaluation. 2931 

D People who wish to drive after stroke should be informed about eligibility for disabled 2932 

concessions (e.g. Motability, the Blue Badge scheme). 2933 

4.14 Sources 2934 

A, B Working Party consensus 2935 

C Devos et al, 2011; Working Party consensus  2936 

D Working Party consensus 2937 

4.14 Evidence to recommendations 2938 

A recent Cochrane review of four small trials of interventions to improve on-road driving skills after 2939 
stroke concluded there was insufficient evidence to guide practice (George et al., 2014).  No trials 2940 

https://www.gov.uk/government/publications/assessing-fitness-to-drive-a-guide-for-medical-professionals
https://www.gov.uk/government/publications/assessing-fitness-to-drive-a-guide-for-medical-professionals
https://www.gov.uk/government/publications/assessing-fitness-to-drive-a-guide-for-medical-professionals
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evaluated on-road driving lessons, and one study investigated simulator training.  This showed promise 2941 
but is not sufficient to recommend routine use in stroke rehabilitation. 2942 
 2943 
Observational studies of the predictive value of neuropsychological tests and screening tools for on-road 2944 
driving performance suggest several that may support decision-making when referring people with 2945 
stroke for on-road driving tests (Korner-Bitensky et al., 2011, Aslaksen et al., 2013, Devos et al., 2014).  A 2946 
systematic review suggested that the Road Sign Recognition and Compass subtests of the Stroke Drivers 2947 
Screening Assessment, together with Trail Making Test B, may be indicators of those at risk of failing an 2948 
on-road assessment (Devos et al., 2011).  Many cognitive tests are not valid for people with aphasia 2949 
(Section 4.43) for whom on-road assessment may be needed.  Studies investigating fitness to drive often 2950 
exclude people with visual impairments and therefore clinicians should ensure that they assess all 2951 
relevant impairments including vision (Section 4.48) and cognition (Sections 4.28-4.30). 2952 
 2953 

4.15 Return to work  2954 

Returning to work is an important goal for many people after stroke, and people should be asked about 2955 
their work at the earliest opportunity to enable staff to better understand their role in society.  ‘Work’ 2956 
comprises different forms of occupation, including paid employment, vocational training, sheltered, 2957 
therapeutic or voluntary work, and adult education (Tyerman, 2012).  The average rate of return to work 2958 
is 56% at 1 year (Duong et al., 2019).  Not being in work is associated with health risks (Waddel and 2959 
Aylward, 2005) reduced quality of life and poorer psychosocial outcomes (Robison et al., 2009, Busch et 2960 
al., 2009).  Benefits of returning to work include improvements in quality of life (Matérne et al., 2018), 2961 
better perceived general health, reduced pain and depression, and higher perceived participation and 2962 
autonomy compared to those not returning to work (Westerlind et al., 2020). [2023] 2963 
  2964 
Returning to work is often complex and depends on a range of interacting factors and the engagement 2965 
of different stakeholders (Schwarz et al., 2018).  Barriers and facilitators after stroke include personal 2966 
factors, workplace factors and factors related to rehabilitation services (Brannigan et al., 2017, Schwarz 2967 
et al., 2018).  Given the complexity of returning to work after stroke, many people require coordinated 2968 
action involving trained staff with the required competencies and knowledge of the relevant legislation 2969 
(Scott and Bondoc, 2018), involving all stakeholders. [2023] 2970 
  2971 
Vocational Rehabilitation (VR) is summarised as ‘a co-ordinated plan supported by all those working with 2972 
the employee to optimise their work capability’ (British Society of Rehabilitation Medicine, 2021). VR is a 2973 
neglected area within the NHS, and returning to work remains a largely unmet need (BSRM, 2021). The 2974 
BSRM (2021) and the National Stroke Service Model for England (2021) distinguish 3 levels of VR 2975 
services, ranging from routine guidance to specialist VR.  VR services need to be aware of 2976 
recommendations based on the experiences of stroke survivors, their colleagues and managers 2977 
(Brannigan et al., 2017, Hellman et al., 2016, Ost Nilsson et al., 2020, Ost Nilsson et al., 2017). [2023] 2978 

4.15 Recommendations  2979 

A People with stroke should be asked about their pre-stroke work at the earliest 2980 

opportunity, irrespective of whether they plan to return.  This could enable staff to have a 2981 

better understanding of their role in society, and offer the person with stroke an 2982 

opportunity to discuss their thoughts and feelings. [2023] 2983 

B People who need or wish to return to any type of work after stroke should: 2984 

‒ be supported to understand the consequences of their stroke in relation to work; 2985 

‒ be supported by an appropriate professional with an understanding of the person’s 2986 

work-related needs to discuss with their employer about returning to work, at a time 2987 

that is appropriate, taking account of their job role and the support available.  Caution 2988 

should be observed that the person does not return to work too early after their 2989 
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stroke without the support they need;  2990 

‒ be supported to identify their work requirements with their employer, with input from 2991 

Occupational Health where available; 2992 

‒ be assessed on relevant work-related skills and competencies to establish their 2993 

potential for return; 2994 

‒ participate in discussions and decision-making regarding the most suitable time and 2995 

way to return to work, including the nature and amount of work; 2996 

‒ be referred to statutory employment support (e.g. Jobcentre Plus) or Vocational 2997 

Rehabilitation (VR), as appropriate to their needs.  VR may be provided by the NHS, 2998 

the independent sector (including services funded through the Department for Work 2999 

and Pensions such as Access to Work) or the voluntary sector; 3000 

‒ signposted if required to seek advice from their employer’s Human Resources 3001 

department (or equivalent), trade union and/or seek specific legal advice. [2023] 3002 

C Services supporting people with stroke to return to work should ensure that: 3003 

‒ there is a coordinator (or coordinating team / joint cross agency working) responsible 3004 

for liaison and support with planning and negotiating return to work with all those 3005 

involved (including co-workers and managers, where applicable) who ensures all 3006 

involved are aware of their roles, responsibilities, and relevant legislation; 3007 

‒ workplaces offer flexibility (e.g. workplace accommodation) to enable people with 3008 

stroke to adapt their return to work, in line with the requirements of the Equality Act 3009 

(2010). [2023] 3010 

D Vocational rehabilitation programmes for people returning to work after stroke should 3011 

include: 3012 

‒ assessment of potential barriers and facilitators to returning to work, based on the 3013 

work role and demands from both the employee’s and employer’s perspectives; 3014 

‒ an action plan for how barriers may be overcome; 3015 

‒ interventions as required by the individual, which may include vocational counselling 3016 

and coaching, emotional support, adaptation of the working environment, strategies 3017 

to compensate for functional limitations (e.g. cognition, mobility and arm function), 3018 

and fatigue management; 3019 

‒ collaboration between the person with stroke, their employer and healthcare 3020 

professional in planning, facilitating and monitoring their return to work. [2023] 3021 

E  Health professionals who work with people who have had a stroke across all sectors of 3022 

society should undertake training on return to work appropriate for the nature and level 3023 

of service they provide. [2023] 3024 

4.15 Sources  3025 

A  Guideline Development Group consensus [2023] 3026 

B  Ntsiea et al. (2015); Guideline Development Group consensus [2023] 3027 

C  Öst Nilsson et al. (2017, 2020), Guideline Development Group consensus [2023]  3028 

D  Guideline Development Group consensus [2023]   3029 

E  Scott and Bondoc (2018), Guideline Development Group consensus [2023] 3030 

4.15 Evidence to recommendations  3031 

There is a paucity of evidence to inform recommendations on returning to work after a stroke.  In 3032 
countries where usual care includes a statutory programme of vocational rehabilitation (VR), it may not 3033 
be possible to conduct RCTs, where the control group is denied VR.  An RCT by Ntsiea (2015) involving 3034 
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80 participants (N=40 each in the intervention and control group) reported benefits from a workplace 3035 
intervention versus usual care in improving return to work rates after stroke (60% versus 20%, odds 3036 
ratio 5.2, 95% Confidence Interval 1.8-15.0 at 6 months).  The 6-week person-centred intervention 3037 
included a multi-professional, multi-phase intervention involving collaboration between the person with 3038 
stroke, healthcare professionals and their employer. Participants were mainly better-educated stroke 3039 
survivors in higher paid jobs, who were employed before and were independent in ADL after their 3040 
stroke.  The intervention was based in each person’s workplace.  This was a small study, undertaken in 3041 
South Africa, where policies, employment circumstances and services for people with stroke will differ 3042 
from those in the UK. [2023] 3043 
  3044 
Key factors for a successful return to work include having an understanding of the consequences of 3045 
stroke, clear communication and active participation in planning the process (Ost Nilsson et al., 2017).  3046 
This study also identified the important role of a co-ordinator, acting as a liaison by providing 3047 
information and support for planning and negotiating return to work.  Continuing communication and 3048 
support were considered important, as well as flexibility to ensure work can be adapted to the individual 3049 
(Ost Nilsson et al., 2017). [2023] 3050 
  3051 
In addition to the person with stroke, successfully returning to work may also require consideration of 3052 
their colleagues.  Returning to work is likely to be stressful, as relationships need to be re-established 3053 
and increased responsibility and workload need to be managed (Ost Nilsson et al., 2020).  This study 3054 
identified the need for co-ordination to ensure the person with stroke, their co-workers and managers 3055 
are aware of roles, responsibilities, and relevant legislation, along with commitment and support from 3056 
the employer  (Ost Nilsson et al., 2020). [2023] 3057 
 3058 
A RCT is underway in the UK (RETAKE, ISRCTN12464275) which will help identify the key ingredients of 3059 
effective VR and guide the future model of clinical delivery. [2023] 3060 
 3061 

Motor recovery and physical effects of stroke 3062 

4.16 Introduction 3063 

This section focuses on the physical effects of stroke which are common in the majority of people 3064 
following stroke.  Physical effects often lead to activity limitations and are a cause of distress and 3065 
concern.  This section reviews the evidence associated with the various physical effects of stroke with a 3066 
particular focus on intensive rehabilitation approaches to promote motor recovery. [2023] 3067 
 3068 
Commonly various therapeutic interventions are appropriate for a person during rehabilitation after 3069 
stroke.  It is important that intervention choices are made in collaboration with the person, considering 3070 
their goals, preferences and other impairments. Whatever the intervention chosen, it must be delivered 3071 
at the appropriate intensity and dose to achieve optimal outcomes, and at the right point in the person’s 3072 
recovery.  Multidisciplinary planning and collaboration are essential in the delivery of rehabilitation 3073 
programmes, and all interventions should be regularly monitored and evaluated using appropriate 3074 
outcome measures to guide ongoing rehabilitation plans. [2023] 3075 
 3076 

4.17 Motor Impairment  3077 

Muscle Weakness  3078 
Weakness of the limbs and/or face are amongst the most common impairments after stroke, which 3079 
classically give rise to a hemiplegia.  Weakness is the strongest factor influencing dexterity and upper 3080 
limb function, activities of daily living, balance and walking (Harris and Eng, 2007, Tyson et al., 2006b, 3081 
Veerbeek et al., 2011, Preston et al., 2021, Jørgensen et al., 1995).  This is reflected in tools to predict 3082 
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recovery of upper limb function and walking after stroke, in which the degree of weakness is the main 3083 
predictive factor (Selles et al., 2021, Smith et al., 2017, Stinear et al., 2017b).  Weakness should 3084 
therefore be the main focus of treatment to improve movement and subsequently physical function/ 3085 
activity. [2023] 3086 
 3087 
Weakness is defined as an inability to generate muscle forces.  It is caused by loss of facilitatory drive to 3088 
anterior horn motor neurones from higher centres, primarily the motor cortex via the corticospinal 3089 
tract.  This primary impairment is exacerbated by further weakness and muscle stiffness secondary to 3090 
inactivity and disuse (Gray et al., 2007, Hoffmann et al., 2016, Kamper et al., 2006, Gracies, 2005).  3091 
Limited force generation is seen in all types of muscle contraction (isometric, concentric and eccentric), 3092 
speed of contractions (power), sustained and repeated contractions (endurance) and integration within 3093 
and between muscle groups (co-ordination) (Kristensen et al., 2017).  In most cases, the degree of 3094 
weakness is similar between the upper and lower limbs, and in all muscle groups within a limb.  The 3095 
degree of weakness is mainly determined by stroke severity, location and pre-morbid strength; age, sex 3096 
and side or type of stroke are not factors (Tyson et al., 2006a). [2023] 3097 

 3098 

Cardiorespiratory fitness  3099 
Cardiorespiratory or aerobic fitness is defined as the ability to transport and use oxygen (Saunders et al., 3100 
2020), which confers some degree of endurance.  Many stroke survivors have low cardiorespiratory 3101 
fitness pre-morbidly (Kurl et al., 2003) which is exacerbated by the increased energy costs of moving, 3102 
and by inactivity after stroke (Ivey et al., 2005, Smith et al., 2012, Tieges et al., 2015, Kramer et al., 3103 
2016).  It is seen in all stages of recovery and can make it difficult for stroke survivors to engage in 3104 
rehabilitation and maintain basic mobility and daily activities (Kunkel et al., 2015).  In turn, this feeds 3105 
into further inactivity, limits participation and increases the risk of recurrent stroke (Billinger et al., 2015, 3106 
Mayo et al., 1999). Thus cardiorespiratory fitness is an important target for rehabilitation to both 3107 
maximize recovery and to reduce the risk of recurrence. [2023] 3108 
 3109 
The principal approach to treat both weakness and cardiorespiratory fitness post-stroke is exercise, 3110 
which is defined as “physical activity that is planned, structured and repetitive to condition any part of 3111 
the body” (Saunders et al., 2020).  There is overlap between exercise and repetitive task practice (where 3112 
functional tasks /activities are practised intensively) and physical activity in which exercise is often set in 3113 
a recreational context.  These terms are sometimes used interchangeably.  There are many different 3114 
ways of exercising, often classified as:  3115 

• cardiorespiratory training - generally walking (often on a treadmill) or (stationary or recumbent) 3116 
cycling at sufficient intensity to produce a cardiorespiratory training effect;  3117 

• resistance or strength training using body weight or equipment to resist muscle contractions 3118 
with a primary aim to improve muscle strength, power and/or endurance; 3119 

• mixed training – a combination of cardiorespiratory and resistance training e.g. circuit training 3120 
classes. [2023] 3121 

 3122 
Treadmills with and without bodyweight support (including underwater and robot-assisted treadmills) 3123 
and other equipment (such as arm ergometers, seated steppers and static bicycles) are all ways of 3124 
delivering aerobic and strength training and have been recommended as training methods.  Exercise in 3125 
any form can be delivered individually or in groups, supervised, semi-supervised or independently in 3126 
health-related or community venues (Mahmood et al., 2022a, Mahmood et al., 2022b).  People with 3127 
stroke report that they value exercise activity and are willing to exercise intensively, even early after 3128 
stroke.  As well as the physical benefits, exercise helps to build confidence, reduce boredom and fosters 3129 
autonomy.  Many also appreciate the camaraderie and peer support fostered in group exercise, 3130 
preferably in non-medical/ community venues.  However, patients also often lack confidence and self-3131 
efficacy to exercise, needing information and the support of professionals and family to overcome the 3132 
difficulties caused by the stroke and other health conditions (Luker et al., 2015, Poltawski et al., 2015, 3133 
Young et al., 2021).  Health care professionals also face barriers to implementing exercise after stroke. 3134 
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Many feel they lack the knowledge and skills to prescribe exercise effectively, are concerned about 3135 
safety and have misconceptions about the capabilities and motivation of people with stroke.  Lack of 3136 
resources in terms of staffing, resources, knowledge and training are also an issue (Moncion et al., 2022, 3137 
Gaskins et al., 2021). [2023] 3138 
 3139 

4.17 Recommendations  3140 

A People with stroke should be assessed for weakness using a standardised approach, and 3141 

have the impairment explained to them, their family/carers and the multidisciplinary 3142 

team.  Assessment and outcome measures should encompass the range of effects of 3143 

exercise including weakness, cardiovascular fitness and activities. [2023] 3144 

B People with weakness after stroke sufficient to limit their activities should be assessed by 3145 

a physiotherapist with knowledge and skills in neurological rehabilitation. [2023] 3146 

C Clinicians should screen for, prescribe and monitor exercise programmes for people with 3147 

stroke, e.g. using a 6 minute walk test or shuttle test.  Screening equipment (such as 3148 

treadmills, ECG, heart and blood pressure monitors) should be available, and services 3149 

should liaise with other services that offer exercise-based rehabilitation (e.g. cardiac or 3150 

pulmonary rehabilitation) with a view to integrating screening and exercise resources. 3151 

[2023] 3152 

D People with weakness after stroke should be taught task-specific, repetitive, intensive 3153 

exercises or activities to increase strength. Exercise and repetitive task practice should be 3154 

the principal rehabilitation approaches, in preference to other therapy approaches 3155 

including Bobath. [2023] 3156 

E People with stroke should be offered cardio-respiratory training or mixed training once 3157 

they are medically stable regardless of age, time since stroke, and severity of impairment.  3158 

‒ Facilities and equipment to support high intensity (greater than 70% peak heart rate) 3159 

cardio-respiratory fitness training (such as bodyweight support treadmills and/or 3160 

static/recumbent cycles) should be available; 3161 

‒ The dose of training should be at least 30-40 minutes, 3 to 5 times a week for 10-20 3162 

weeks; 3163 

‒ Programmes of mixed training (medium intensity cardio-respiratory [40%-60% of 3164 

heart rate reserve] and strength training [50-70% of one-repetition maximum]) such 3165 

as circuit training classes should also be available at least 3 days per week for 20 3166 

weeks; 3167 

‒ The choice of programme should be guided by patients’ goals and preferences and 3168 

delivery of the programme individualised to their level of impairment and goals. 3169 

[2023] 3170 

F People with respiratory impairment after stroke should be considered for respiratory 3171 

muscle training using a threshold resistance trainer or flow-oriented resistance trainer. 3172 

‒ Training should be carried out for at least 20 minutes per day, 3 days per week for 3 3173 

weeks; 3174 

‒ The relevant clinicians (nurses, speech and language therapists, physiotherapists and 3175 

support staff) should be trained how to use the training equipment. [2023] 3176 

G People with stroke who are unable to exercise against gravity independently should be 3177 

considered for adjuncts to exercise (such as neuromuscular or functional electrical 3178 

stimulation), to support participation in exercise training. [2023] 3179 

H People with stroke should be supported with strategies to maximise exercise adherence 3180 

such as: 3181 
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‒ measures to build confidence and self-efficacy; 3182 

‒ ensuring patients and family/supporters know the benefits of exercise and why they 3183 

are doing it; 3184 

‒ clear incorporation with documented goal setting; 3185 

‒ individualisation of exercise programme to suit person’s abilities and goals; 3186 

‒ use of technology (eg apps, videos, phone check-ins); 3187 

‒ ongoing coaching to support written exercise instructions; 3188 

‒ the involvement of family support and caregivers. [2023] 3189 

I Clinicians should not use risk assessment protocols that limit training for fear of cardio-3190 

vascular or other adverse events, given the good safety record of aerobic and strength 3191 

training however they are delivered. [2023] 3192 

4.17 Sources  3193 

A, B Guideline Development Group consensus  3194 

C MacKay-Lyons et al, 2020  3195 

D Pollock et al, 2014a; Pollock et al, 2014c; Veerbeek et al, 2014  3196 

E Guideline Development Group consensus  3197 

F Zheng et al 2020; Zhang et al 2022; Guideline Development Group consensus  3198 

G McKay Lyons et al, 2020; Guideline Development Group consensus  3199 

H Garcia-Cabo et al, 2020; Miller et al, 2017; Mahmood et al, 20222; Gunnes et al, 2019; 3200 

Guideline Development Group consensus  3201 

I Guideline Development Group consensus  3202 

 3203 

4.17 Evidence to recommendations  3204 

The Guideline Development Group reviewed seven high quality systematic reviews including one 3205 
Cochrane review that assessed the effect of exercise on motor impairments (weakness and/or cardio-3206 
respiratory fitness) (Anjos et al., 2022, Lee and Stone, 2020, Lloyd et al., 2018, Luo et al., 2020b, 3207 
Machado et al., 2022, MacKay-Lyons et al., 2020, Saunders et al., 2020).  They provided moderate to 3208 
high level evidence that all types of exercise are safe and feasible for all stages of stroke recovery and all 3209 
severity of stroke, even those with severe impairments who are unable to walk (Anjos et al., 2022, Lloyd 3210 
et al., 2018, Luo et al., 2020b, MacKay-Lyons et al., 2020, Pogrebnoy and Dennett, 2020, Saunders et al., 3211 
2020, English et al., 2017).  A good quality review (albeit with a small number of trials) indicated 3212 
improvements in cardiorespiratory fitness can be maintained over six months after training (Machado et 3213 
al., 2022).  Exercise did not negatively affect spasticity, muscle tone, quality of movement, pain, falls, 3214 
fatigue, or cardiac events (Ada et al., 2006, Billinger et al., 2014, Mead et al., 2012, Kuys et al., 2011).  3215 
However, it should be noted that safety was rarely a focus in the selected trials and safety reporting 3216 
often lack detail.  One good quality trial of aerobic training in subacute stroke specifically completed a 3217 
safety assessment as a planned secondary analysis (Rackoll et al., 2022), and reported a higher incidence 3218 
of serious adverse events in the aerobic training group than the control group.  However, these were 3219 
not, or were highly unlikely to be related to the training.  Regression analyses indicated that risk was 3220 
greater in people with diabetes or atrial fibrillation, unmodified by age or stroke severity.  The trial was 3221 
not powered for this analysis so any interpretation needs to be treated with caution.  However, it does 3222 
highlight that more research is needed to fully understand the safety aspects of aerobic training, 3223 
particularly in those with stroke related co-morbidities. [2023] 3224 
 3225 
A key issue when prescribing exercise is that the effects of exercise are specific to the movements or 3226 
tasks trained.  Two high quality systematic reviews with meta-analysis have also concluded that 3227 
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respiratory muscle training using a threshold resistance trainer or flow-oriented resistance trainer can 3228 
reduce the risk of post-stroke respiratory complications (i.e. pneumonia) (RR 0.11-0.51) with a number 3229 
needed to treat of 15 (Zhang et al., 2022, Zheng et al., 2020).  However, the time since stroke and 3230 
proportion of participants who had dysphagia were unclear.  The most effective training protocol was  3231 
more than 20 minutes per day, three times per week for three weeks (Zhang et al., 2022). [2023] 3232 
 3233 
Cardiorespiratory training, especially when involving walking, appears to be the most effective (with a 3234 
moderate effect size) for cardiorespiratory fitness and also walking and balance.  Mixed training has a 3235 
slightly lesser effect.  Resistance training is most effective to improve muscle strength and endurance 3236 
(Saunders et al., 2020).  Thus the type of exercise prescribed depends on the patient’s treatment goals.  3237 
However, cardio-respiratory training involving walking has the greatest overall benefit which can persist 3238 
into the long-term (Saunders et al., 2020). [2023] 3239 
 3240 
Although the optimal way to deliver exercise post-stroke is still to emerge, there is an indication from 3241 
high quality meta-analyses (albeit of a small number of trials) that treadmill gait training may be more 3242 
effective than cycle ergometry (Luo et al., 2020b), and that high intensity interval training (HIIT, in which 3243 
periods of maximal intensity exercise are interspersed with low activity or rest) may be more effective 3244 
than continuous aerobic training in terms of cardiorespiratory fitness, strength and function (Anjos et 3245 
al., 2022). The optimal dose of exercise is unclear and there have been no dose-response studies at a 3246 
level to inform practice.  Nonetheless, several high quality meta-analyses have made recommendations 3247 
for the minimum dose of exercises needed to be effective:  3248 

• Cardiorespiratory training: High intensity exercise (70-85% heart rate reserve / VO₂ peak) for 30-40 3249 
minutes, 3 to 5 times a week for about 12 weeks.  High intensity exercise can also be defined as 3250 
‘greater than 70% peak heart rate’ or ‘a score of more than 14/20 on the Borg Perceived Rating of 3251 
Exertion (PRE)’ (Anjos et al., 2022, Luo et al., 2020b). 3252 

• Mixed training: Moderate intensity aerobic training (40%-60% of heart rate reserve) plus moderate 3253 
intensity resistance training (50%-70% of one-repetition maximum) 3 days per week for at least 20 3254 
weeks.  Longer training sessions promote greater cardiorespiratory fitness; moderate frequency 3255 
and lower volume exercise (number of repetitions) benefit muscle strength; and moderate 3256 
frequency and longer duration benefit walking capacity (Lee and Stone, 2020). 3257 

• Non-ambulant individuals are able to take part in cardiorespiratory training using bodyweight 3258 
supported treadmill training (increasing the treadmill incline as well as speed to achieve the 3259 
required heart rate), electromechanical gait training or static or recumbent cycle ergometry.  A high 3260 
quality meta-analysis found insufficient evidence to make specific recommendations but the dose 3261 
of cardiorespiratory training which improved fitness and mobility was similar to that above (Lloyd 3262 
et al., 2018, MacKay-Lyons et al., 2020, Shen et al., 2018). [2023] 3263 

Exercise is only effective if patients complete it.  Although adherence to supervised exercise in a 3264 
treatment setting is often good, the rates tend to drop when patients are not directly supervised, 3265 
whether outside therapy sessions whilst an inpatient, or when exercising at home. Clinicians need to 3266 
take measures to support adherence, such as ensuring patients and their family know the benefits of 3267 
exercise and why they are doing it, clear incorporation with goal setting, individualisation of exercise 3268 
programme to suit patients’ abilities and goals, use of technology (e.g. apps, videos, phone check-ins) 3269 
and ongoing supervision/coaching to support the written exercise instructions, and involving family 3270 
support and caregivers (Mahmood et al., 2022a, Miller et al., 2017, Gunnes et al., 2019, García-Cabo and 3271 
López-Cancio, 2020). [2023] 3272 
 3273 

4.18 Arm function 3274 

Approximately 70% of people experience altered arm function after a stroke, and this persists for about 3275 
40%.  Many people with stroke are not well informed regarding the potential for upper limb recovery 3276 
and this is a common concern. This section includes interventions intended to deliver repetitive and 3277 
functionally relevant practice to improve arm function.  Guideline users should also refer to other 3278 
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relevant sections e.g. weakness (Section 4.17), sensation (Section 4.47), shoulder pain and subluxation 3279 
(Section 4.23.3), activities of daily living (Section 4.8). [2023] 3280 
 3281 
Patterns of arm recovery are varied and are largely dependent on the initial degree of weakness and 3282 
patency of the corticospinal tract (Stinear et al., 2017a).  This has led to the development of effective 3283 
tools to predict arm recovery in clinical practice: e.g. the SAFE and PREP2 tools (Stinear et al., 2017b, 3284 
Nijland et al., 2010) and an app to guide evidence-based rehabilitation, the Viatherapy app (Wolf et al., 3285 
2016).  Prognostic tools can be used to help guide who is most likely to benefit from intensive upper 3286 
limb interventions and who requires a compensatory approach focusing on reduction of secondary 3287 
complications such as shoulder subluxation, pain and spasticity. [2023] 3288 
 3289 
Whilst research regarding interventions to promote motor recovery has progressed, continued focus is 3290 
required to ensure these are implemented in practice.  Intensity of practice of movements and tasks 3291 
during therapy must be coupled with efforts to translate movements into everyday activities.  Current 3292 
practice in the UK indicates too few rehabilitation sessions are dedicated to upper limb and within 3293 
sessions too few repetitions are achieved (Stockley et al., 2019).  A co-ordinated MDT approach should 3294 
be taken to maximise upper limb rehabilitation as well as ensuring that people are supported to self-3295 
practice outside of therapist-delivered sessions. [2023] 3296 
 3297 
Recovery and /or management of the hemiplegic arm often takes place over months and years and must 3298 
be considered in the context of other elements including sensation, sensory or visual neglect, spasticity 3299 
and balance.  Whilst promoting motor recovery (particularly early after stroke) is of upmost importance, 3300 
enabling the person to be independent with key tasks through the day such as eating and drinking is 3301 
essential, using compensatory strategies where appropriate. [2023] 3302 
 3303 
Repetitive task practice 3304 
Recovery of the upper limb is best achieved through repetitive training of functional tasks and targeted 3305 
exercises which should follow motor learning principles.  Components of functional tasks may be 3306 
practised but should then be incorporated into practice of the whole functional task.  Training should be 3307 
supplemented with aids and equipment as necessary to enable safe, intensive and functionally relevant 3308 
practice.  [2023] 3309 

 3310 
Electrical stimulation 3311 
Electrical stimulation has been used as an adjunctive treatment for the upper limb for many years.  The 3312 
most common form is therapeutic or cyclical electrical stimulation (also known as neuromuscular 3313 
electrical stimulation [NMES]) to the wrist and finger extensors where the muscles are stimulated to 3314 
contract in order to improve weakness and reduce motor impairment.[2023] 3315 
 3316 
Vagal nerve stimulation 3317 
Vagal nerve stimulation (VNS) aims to enhance the effects of repetitive task training by stimulating the 3318 
vagal nerve during the movement(s) being practiced.  It is therefore limited to use in people with mild-3319 
moderate upper limb weakness (typically, a Fugl-Meyer Upper limb Assessment score of 20-50/100).  3320 
The stimulation is applied by either an implanted device directly attached to the vagal nerve, or 3321 
indirectly by transcutaneous nerve stimulation over the vagal nerve in the left side of the neck, or the 3322 
sensory area of the vagal nerve (the external part of the ear).  The exact mechanism of action is 3323 
unknown but it is associated with increase neuroplasticity (Engineer et al., 2019, Hays et al., 2013). 3324 
[2023] 3325 
 3326 
Constraint induced movement therapy 3327 
The original constraint induced movement therapy (CIMT) protocol incorporates three components of 3328 
rehabilitation consisting of (1) intensive graded practice of the paretic arm for 6 hours a day for 2 weeks 3329 
(shaping), (2) constraining the non-paretic arm with a mitt to promote use of the weak arm for 90% of 3330 
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waking hours, (3) a transfer training package to learn to use the paretic arm in a real-world environment 3331 
(Taub et al., 2013, Wolf et al., 2006).  Original protocols for CIMT were found to be effective in 3332 
improving arm function for people following a subacute stroke but only when all three components 3333 
were used, e.g. ‘forced use’ is not effective alone (Kwakkel et al., 2015).  However, the time resource 3334 
needed for CIMT has made this approach challenging to adopt in clinical practice. [2023] 3335 
 3336 
Mental practice 3337 
Mental practice is a training method that involves repetitive cognitive rehearsal of physical movements 3338 
in the absence of physical, voluntary attempts.  From a practical perspective, mental practice constitutes 3339 
a feasible alternative to other rehabilitation approaches to produce the movement because it does not 3340 
require physical movement, can be performed without direct supervision, and requires minimal expense 3341 
and equipment (Page and Peters, 2014).  Utilising mental practice may promote neuroplasticity (Di 3342 
Rienzo et al., 2014), neuroimaging studies have shown that similar overlapping brain areas are activated 3343 
in mental practice and with physical movement (Di Rienzo et al., 2014). [2023] 3344 
 3345 
Mirror therapy 3346 
Mirror therapy involves performing movements of the non-affected arm, whilst watching its mirror 3347 
reflection hiding the affected arm.  This creates a visual illusion of enhanced movement capability of the 3348 
affected arm (Yang et al., 2018).  The precise mechanisms of mirror therapy are not fully understood, 3349 
but it is proposed that it promotes motor function of the upper limb via activation of the primary motor 3350 
cortex or mirror neurons (Cattaneo and Rizzolatti, 2009, Garry et al., 2005). [2023] 3351 
 3352 
Robotics 3353 
A robot is defined as a re-programmable, multi-functional manipulator designed to move material, 3354 
parts, or specialized devices through variable programmed motions to accomplish a task (Chang and 3355 
Kim, 2013).  Robot-mediated treatment utilises devices to provide passive, active-assisted or resistive 3356 
limb movement, and has the potential to offer extended periods of treatment and an opportunity to 3357 
increase intensity through repetition.  Some robots may be able to adapt treatment in response to 3358 
performance. [2023] 3359 

4.18 Recommendations 3360 

A People with some upper limb movement at any time after stroke should be offered 3361 

repetitive task practice as the principal rehabilitation approach, in preference to other 3362 

therapy approaches including Bobath.  Practice should be characterised by a high number 3363 

of repetitions of movements that are task-specific and functional, both within and outside 3364 

of therapy sessions (self-directed).  Repetitive task practice: 3365 

‒ may be bilateral or unilateral depending on the task and level of impairment;  3366 

‒ can be employed regardless of the presence of cognitive impairment such as neglect 3367 

or inattention; 3368 

‒ can be enhanced by using trunk restraint and priming techniques. [2023]  3369 

B People with stroke who have at least 20 degrees of active wrist extension and 10 degrees 3370 

of active finger extension in the affected hand should be considered for constraint-3371 

induced movement therapy. [2023] 3372 

C People with wrist and finger weakness which limits function after stroke should be 3373 

considered for functional electrical stimulation. 3374 

‒ electrical stimulation should be applied to wrist and finger extensors, as an adjunct to 3375 

conventional therapy; 3376 

‒ stimulation protocols should be individualised to the person’s presentation and 3377 

tolerance; 3378 

‒ the person with stroke, their family/carers and clinicians should be trained in safe use 3379 

and application of electrical stimulation devices in all settings. [2023]  3380 
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D People with stroke without movement in the affected arm or hand (and clinicians, families 3381 

and carers) should be trained in how to care for the limb in order to avoid complications 3382 

(e.g. loss of joint range, pain).  They should be monitored for any change and repetitive 3383 

task practice should be offered if active movement is detected. [2023] 3384 

E People with stroke may be considered for mirror therapy to improve arm function 3385 

following stroke as an adjunct to usual therapy. [2023] 3386 

F People with stroke who are able and motivated to participate in the mental practice of an 3387 

activity should be offered training and encouraged to use it to improve arm function, as an 3388 

adjunct to usual therapy. [2023]  3389 

G People with arm weakness after stroke who are able and motivated to follow regimes 3390 

independently or with support of a carer should be considered for self-directed upper limb 3391 

rehabilitation to increase practice in addition to usual therapy, e.g. patients undergoing 3392 

constraint-induced movement therapy or electrical stimulation. [2023]  3393 

H People with mild-moderate arm weakness may be considered for transcutaneous vagal 3394 

nerve stimulation as an adjunct to usual therapy.  Implanted vagal nerve stimulation 3395 

should only be used in the context of a clinical trial. [2023] 3396 

I People with reduced arm function after a stroke may be considered for robot-assisted 3397 

movement therapy to improve motor recovery as an adjunct to usual therapy. [2023] 3398 

4.18 Sources  3399 

A  Wattchow et al, 2018; Veerbeek, 2014; French et al, 2016; Wattchow et al, 2018; Veerbeek, 3400 

2014; Chen et al, 2019; Grattan et al, 2016; Zhang et al 2020; da Silva et al 2020  3401 

B Liu et al, 2017; Kwakkel et al, 2015; Corbetta et al 2015; Abdullahi, 2018; Barzel et al, 3402 

2015; Yardav et al, 2016 3403 

C, D Guideline Development Group Consensus  3404 

E Thieme et al., 2018; Yang et al., 2018; Zeng et al., 2018; Zhang et al., 2021  3405 

F Page, 2014; Di Renzo, 2014; Stockley et al, 2021;Barcley et al, 2020; Povenda-Garcia et al, 3406 

2021  3407 

G Da-Silva et al, 2018; Guideline Development Group consensus  3408 

H Ahmed et al, 2022; Dawson et al, 2021; Guideline Development Group consensus  3409 

I Mehrholz et al, 2018; Takebayashi et al, 2020  3410 

 3411 

4.18 Evidence to recommendations  3412 

Repetitive task practice  3413 
There is good quality evidence for interventions involving intensive, repetitive, task-orientated and task-3414 
specific training including constraint-induced movement therapy, mental practice, virtual reality and 3415 
interactive video games (Pollock et al., 2014b).  It remains unclear whether practising unilateral 3416 
functional activities is more beneficial than bilateral practice, but in practice, this is likely to depend on a 3417 
person’s level of impairment.  The evidence base for virtual reality and interactive video gaming-based 3418 
interventions for the arm (as an adjunct to usual care to increase overall therapy time) is developing, 3419 
though studies are often of low quality and further research is needed.  [2023] 3420 
 3421 
The ideal dose of repetitive task practice required to have a positive effect remains unclear (French et 3422 
al., 2016a, Lang et al., 2009) but is likely to be substantially higher than is currently being delivered 3423 
(Schneider et al., 2016, Clark et al., 2021) and in the order of several hundred repetitions per day (Daly 3424 
et al., 2019, Hayward et al., 2021, Ward et al., 2019, McCabe et al., 2015).  This can lead to both short-3425 
term and sustained improvements in arm and hand function in both subacute and chronic stroke 3426 
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(French et al., 2016a, Wattchow et al., 2018b) even in those with cognitive impairments such as neglect 3427 
or inattention (Grattan et al., 2016).  3428 
 3429 
Adding trunk restraint to task-oriented arm and hand training can further improve impairments and 3430 
activity by limiting compensatory movements within the first six months post stroke (Zhang et al., 2020).  3431 
There is some evidence that priming activities can enhance training effects, with moderate quality 3432 
evidence for brain stimulation or sensory priming, and low quality evidence for motor priming to 3433 
enhance improvements in impairments and activity (da Silva et al., 2020).  Brain stimulation usually 3434 
involves transcranial magnetic stimulation or transcranial direct current stimulation, sensory priming 3435 
involves electrical or sensory stimulation and motor priming involves aerobic activity or bilateral 3436 
activities (da Silva et al., 2020) but there is little information on the appropriate dose, timing or type of 3437 
priming activity. [2023] 3438 
 3439 
High quality systematic reviews and meta-analyses provide a sufficient level of evidence to discourage 3440 
routine use of Bobath therapy (also known as neurophysiological or neurodevelopmental treatment 3441 
which aims to use facilitative handling to prioritise normal movement and muscle tone or to inhibit 3442 
reflex activity) in place of repetitive training or practice of functional tasks (Wattchow et al., 2018a, 3443 
Veerbeek et al., 2014b). [2023] 3444 
 3445 
Electrical stimulation 3446 
Four good quality systematic reviews with meta-analysis have shown that electrical stimulation to the 3447 
wrist and hand can improve motor impairments and function (Tang et al., 2021, Yang et al., 2019, 3448 
Kristensen et al., 2022). Tang et al. (2021)Tang et al. (2021)Tang et al. (2021)Tang et al. (2021)Tang et al. 3449 
(2021) included a network meta-analysis which indicated that functional electrical stimulation to the 3450 
wrist and finger extensors during practice of functional tasks was more effective at improving upper 3451 
limb function than passive neuromuscular electrical stimulation, especially when used to enable 3452 
repetitive task practice (Yang et al., 2019).  A promising way to do this is by coupling stimulation of the 3453 
weak arm with movements of the unaffected arm (referred to as contralaterally controlled functional 3454 
electrical stimulation) (Loh et al., 2022).  The optimal dose and stimulation protocol are still unclear and 3455 
so clinical decisions should be made according to an individual person’s needs, goals and preferences. 3456 
[2023] 3457 
 3458 
Vagal nerve stimulation 3459 
The Guideline Development Group considered high quality evidence from systematic reviews of six RCTs 3460 
of vagal nerve stimulation (VNS; n= 237) (Ahmed et al., 2022, Xie et al., 2021, Zhao et al., 2021), 3461 
including a phase III trial of implanted VNS in 108 people with chronic stroke (Dawson et al., 2021).  3462 
These showed VNS can enhance the effect of repetitive task practice on upper limb impairment, with a 3463 
moderate effect size.  All trials which reported it, found vagal nerve stimulation to be safe.  However, 3464 
many factors remain unclear, such as the optimal dose and stimulation parameters, integration of 3465 
stimulation with repetitive task practice and identifying those who benefit most.  Further research is 3466 
needed to understand these factors, and the relative merits of implanted or transcutaneous stimulation.  3467 
Furthermore, the dose of repetitive task training is likely to be important - it is unlikely that VNS would 3468 
be effective without a high dose of repetitive task practice, which is currently rarely achieved in practice.  3469 
VNS should only be considered when it can be provided without reducing the amount of practice 3470 
completed, alongside other priming techniques according to patients’ presentation, goals and 3471 
preferences.  [2023] 3472 
 3473 
Intensive upper limb programmes  3474 
Whilst findings from single-centre studies of specialist intensive upper limb programmes for selected 3475 
patients appear promising (Daly et al., 2019, Ward et al., 2019) there was insufficient high quality 3476 
evidence to make general recommendations regarding provision of such programmes.  Providing the 3477 
evidence-based, intensive upper limb treatments contained in the recommendations in this section at a 3478 
sufficient dose should remain the priority, along with delivering generalisable RCTs of intensive upper 3479 
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limb programmes in chronic stroke.  Providers and commissioners should ensure access for all people 3480 
with stroke who could benefit from rehabilitation at the intensities recommended, including measures 3481 
to ensure therapy can be replicated and maintained over the longer term at home. [2023] 3482 
 3483 
Constraint induced movement therapy  3484 
Constraint induced movement therapy (CIMT), also referred to as ‘forced use’ and ‘restraint’ in the 3485 
literature, includes an extended daily period of constraint of the non-paretic arm, repetitive task training 3486 
for the paretic arm (shaping) and a ‘transfer package’ to support implementation into everyday life.  3487 
Outcomes generally relate to arm function and effects are mostly confined to the trained activities 3488 
(Pollock et al., 2014a, Veerbeek et al., 2014b, Pollock et al., 2014b).  Challenges in clinical delivery and 3489 
adherence to original CIMT protocols have resulted in modified CIMT (mCIMT) being adopted, where 3490 
the time for which the non-paretic arm are constrained for is reduced. Both CIMT and mCIMT improve 3491 
arm function and activities of daily living in people with mild -moderate weakness (that is at least 20 3492 
degrees of active wrist extension and 10 degrees of active finger extension in the affected hand)  during 3493 
acute and subacute stroke (Kwakkel et al., 2015, Liu et al., 2016, Corbetta et al., 2015).  However mCIMT 3494 
protocols vary and the optimal way to modify CIMT is unclear (Abdullahi, 2018, Barzel et al., 2015, Yadav 3495 
et al., 2016). [2023] 3496 
 3497 
Future research should aim to identify the most effective mCIMT protocols to use in clinical practice for 3498 
people with different degrees of  weakness and disability (e.g. the duration and frequency of constraint). 3499 
Research should also consider the acceptability of CIMT and mCIMT to people with stroke and consider 3500 
the appropriate support required for its use.  There is emerging evidence of successful alternative ways 3501 
to administer CIMT/mCIMT for example via video games or telehealth (Gauthier et al., 2022, Smith and 3502 
Tomita, 2020, Taub et al., 2021) that also merit further investigation. [2023] 3503 
 3504 
Mental practice 3505 
Mental practice is an adjunct to conventional therapy, which can lead to significant improvement in 3506 
upper limb function in the acute, subacute and chronic phases after stroke.  There is some evidence that 3507 
mental practice may be more effective in the first three months after stroke in people with the most 3508 
severe arm weakness, but the required dose is unclear and further research is warranted (Stockley et al., 3509 
2021, Barclay et al., 2020).  A small observational study has indicated that the ability to mentally 3510 
visualise (i.e. imagine) movements should be assessed before prescribing mental practice (Poveda-3511 
Garcia et al., 2021). [2023] 3512 
 3513 
Mirror therapy 3514 
Systematic reviews and meta-analyses provide moderate evidence that mirror therapy can improve arm 3515 
function and activities of daily living for people after a stroke (Thieme et al., 2018, Yang et al., 2018, 3516 
Zeng et al., 2018, Zhang et al., 2021).  Systematic reviews also suggested that mirror therapy may also 3517 
be effective in the treatment of pain and neglect, but this was not a focus of the 2023 update. [2023] 3518 
 3519 
Mirror therapy is only effective for improving arm function as an adjunct to therapy or compared to a 3520 
placebo (Thieme et al., 2018).  Mirror therapy is not superior to dose-matched, conventional 3521 
rehabilitation that involves upper limb action observation, movement or functional training (Lin et al., 3522 
2019).  More robust research is required, and future research should focus on defining the most 3523 
effective treatment protocols and the patients for whom it is most beneficial (Morkisch et al., 2019). 3524 
[2023]   3525 
 3526 
Robotics 3527 
A Cochrane review in 2018 (Mehrholz et al., 2018) concluded that electromechanical and robot-assisted 3528 
arm training resulted in a slight improvement in activities of daily living, muscle strength and arm 3529 
function. However, a variety of types of robot were used and the dose of training was under-reported 3530 
making it unclear how robotics could be routinely adopted in practice. Further uncertainty comes from 3531 
suggestions from other systematic reviews that the effects of robotic therapy on arm function are 3532 
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specific to people with subacute stroke with mild to severe arm weakness when combined with 3533 
conventional therapy (Takebayashi et al., 2022) and enhanced by the addition of functional electrical 3534 
stimulation (Straudi et al., 2020). A further systematic review suggested robotic therapy maybe slightly 3535 
superior to therapist-led training (Chen et al., 2020) while other studies indicate that including robotic 3536 
therapy in a conventional therapy session could achieve similar improvement to conventional therapist-3537 
led treatment but with less staffing resource (Aprile et al., 2020, Budhota et al., 2021). Further research 3538 
is needed to establish whether and how robotic upper limb training should be implemented in practice. 3539 
Future studies should include non-inferiority or equivalence trials, as equivalent clinical outcomes may 3540 
be delivered using less resource. The target population for such work should be people with severe arm 3541 
weakness and limited potential for spontaneous biological recovery (Wu et al., 2021). An economic 3542 
evaluation concluded that robot-assisted therapy was not cost-effective as delivered within that 3543 
randomised trial, and recommended further research (Fernandez-Garcia et al., 2021). [2023] 3544 
 3545 

4.19 Ataxia 3546 

Ataxia occurs in around 3% of ischaemic strokes, principally in cases involving the cerebellum or its 3547 
connections (Tohgi et al., 1993). It is characterised by four cardinal signs; gait and limb 3548 
ataxia, dysarthria and nystagmus (Deluca et al., 2011).  It may also occur as a consequence of severe 3549 
sensory dysfunction (known as sensory ataxia).  Balance problems and falls are also common.  Examples 3550 
of standardised measures of motor impairment include the Motricity Index and the Scale for the 3551 
Assessment and Rating of Ataxia (SARA). [2023] 3552 
 3553 

4.19 Recommendations  3554 

A People with posterior circulation stroke should be assessed for ataxia using a standardised 3555 

approach, and have the impairment explained to them, their family/carers and the 3556 

multidisciplinary team. [2023] 3557 

B People with ataxia sufficient to limit their activities should be assessed by a 3558 

physiotherapist with experience in neurological rehabilitation. [2023] 3559 

C People with ataxia should be taught task-specific, repetitive, intensive exercises or 3560 

activities to increase strength and function. [2023] 3561 

 3562 

4.19 Sources  3563 

A, B Guideline Development Group consensus  3564 

C Pollock et al, 2014a; Pollock et al, 2014c; Veerbeek et al, 2014  3565 

4.19 Evidence to recommendations 3566 

There is little research evidence specific to stroke to direct the management of ataxia. Therefore our 3567 
recommendations are informed by those for the inherited ataxias and multiple sclerosis (National 3568 
Institute for Health and Care Excellence, 2014c) and a systematic review of 19 studies of ataxia included 3569 
a small 3577 proportion of people with stroke (Marquer et al., 2014). These provide low-quality 3570 
evidence that intensive rehabilitation programmes involving balance, walking (including treadmill 3571 
training) and coordination training, and strengthening exercises were effective.  No specific 3572 
recommendations about the type or dose of training could be made.  Virtual reality and visual or 3573 
auditory feedback may be useful adjuncts to exercise and task-specific training. [2023] 3574 
 3575 
The Scale for Assessment and Rating of Ataxia (SARA) is a standardised measures of ataxia which has 3576 
been validated for stroke-related ataxia (Choi et al., 2018, Kim et al., 2011b). [2023] 3577 
 3578 

https://www.sciencedirect.com/topics/medicine-and-dentistry/dysarthria
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4.20 Balance  3579 

Many people experience difficulty with balance after stroke.  This is primarily due lower limb weakness, 3580 
but limited trunk control, altered sensation and perception of verticality can also be factors.  Whatever 3581 
its cause, impaired balance reduces confidence and increases the risk of falls (Section 4.21). See also 3582 
Section 4.22 on walking. [2023] 3583 

4.20 Recommendations 3584 

A People with impaired balance at any level (sitting, standing, stepping, walking) at any time 3585 

after stroke should receive repetitive task practice in the form of progressive balance 3586 

training such as trunk control exercises, treadmill training, circuit and functional training 3587 

classes, fitness training, and strengthening exercises [2023] 3588 

B People with impaired balance after stroke should be offered repetitive task practice and 3589 

balance training as the principal rehabilitation approach, in preference to other therapy 3590 

approaches including Bobath. [2023] 3591 

C People with limitations of dorsiflexion and/or ankle instability causing balance limitations 3592 

after stroke should be considered for ankle-foot orthoses and/or functional electrical 3593 

stimulation.  The person with stroke, their family/carers and clinicians should be trained in 3594 

the safe use and application of orthoses and electrical stimulation devices in all settings. 3595 

[2023] 3596 

D People with limitations of their standing balance or confidence after stroke should be 3597 

offered walking aids to improve their stability. [2023] 3598 

4.20 Sources  3599 

A   Nindorera et al, 2021; Hugues et al, 2019; Tally et al, 2017; van Duijnhoven et al, 2016; 3600 

Arienti et al, 2019  3601 

B  Scrivener et al, 2020  3602 

C  Johnston et al, 2021; Nascimento et al, 2020; Zhong et al, 2018; Guideline Development 3603 

Group consensus  3604 

D  Guideline Development Group consensus  3605 

 3606 

4.20 Evidence to recommendations  3607 

Evidence from Cochrane (French et al., 2016b, Mehrholz et al., 2017, Pollock et al., 2014a, English et al., 3608 
2017, Laver et al., 2020, Saunders et al., 2020) and other good quality reviews (Tally et al., 2017a, Van 3609 
Criekinge et al., 2019, Nindorera et al., 2021, Hugues et al., 2019, Veerbeek et al., 2014b) indicate that 3610 
the basis of balance rehabilitation after stroke should be repetitive task practice and exercise, 3611 
supplemented by aids such as ankle foot orthoses and functional electrical stimulation as necessary to 3612 
enable safe intensive and functionally relevant practice and function in everyday life (Tyson and Kent, 3613 
2013, Johnston et al., 2021, Hong et al., 2018), Zhong et al 2018).  Several methods for delivering 3614 
repetitive task practice and exercise have been found to improve balance including treadmill training 3615 
(Mehrholz et al., 2017, Nindorera et al., 2021, Tally et al., 2017b), circuit and functional training classes 3616 
(English et al., 2017), fitness training (Saunders et al., 2020), practicing functional tasks including trunk 3617 
control (Van Criekinge et al., 2019, Veerbeek et al., 2014b, Moreno-Segura et al., 2022) and exercise 3618 
(van Duijnhoven et al., 2016).  These effects are seen at any time after stroke including the chronic 3619 
stages (French et al., 2016a, Hugues et al., 2019) and included all aspects of balance (sitting, standing, 3620 
stepping, standing up and sitting down).  However, the optimal type of training for people with stroke at 3621 
different stages and levels of ability remains unclear, but it is likely to be substantially higher than is 3622 
currently delivered.  For example, Nindorera et al. (2021) found at least 30 minutes of treadmill training, 3623 
3 times per week for 8 weeks was needed to have an effect, while Hugues et al. (2019) reported that in 3624 
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trials with a positive effect, patients received on average an additional 300 minutes of treadmill training 3625 
in 12 sessions over 3 weeks.  There was insufficient evidence to reach conclusions about the effect of 3626 
virtual reality and interactive video gaming on balance (Laver et al., 2017). [2023] 3627 
 3628 
A high quality systematic review and meta-analysis has shown that repetitive task practice is more 3629 
effective than Bobath therapy for the recovery of lower limb activities including balance (Scrivener et al., 3630 
2020), and thus Bobath therapy (also known as neurophysiological or neurodevelopmental approaches 3631 
or interventions which aim to use facilitative handling which prioritises normal movement and tone or 3632 
inhibition of reflex activity rather than maximising practice and patient activity) should not be used in 3633 
preference to repetitive task training.  [2023] 3634 
 3635 
Several systematic reviews with meta-analysis (Johnston et al., 2021, Nascimento et al., 2021, Hong et 3636 
al., 2018) have found strong evidence that functional electrical stimulation of dorsiflexion can improve 3637 
balance.  One meta-analysis (Johnston et al., 2021) found no difference in benefit between an ankle-foot 3638 
orthosis or functional electrical stimulation, so either could be used depending on the person’s needs, 3639 
goals and preferences.  An ankle-foot orthosis is less expensive than functional electrical stimulation but 3640 
practical considerations such as comfort, ability to don and doff, and ability to accommodate the device 3641 
with the person’s footwear and clothing need to be considered. [2023] 3642 
 3643 

4.21 Falls and fear of falling  3644 

People with stroke are at high risk of falls at all stages in their recovery (Verheyden et al., 2013). Falls are 3645 
associated with balance and mobility problems, assisted self-care, sedative or psychotropic medications, 3646 
cognitive impairment, depression, history of falling (Xu et al., 2018) and circumstances involving dual 3647 
tasking and the planning and execution of tasks (Baetens et al., 2013).  ). Falls may have serious physical 3648 
and psychological consequences, including an increased risk of hip fracture (usually on the weaker side) 3649 
and greater mortality and morbidity (Pouwels et al., 2009, Ramnemark et al., 2000).     3650 

4.21 Recommendations  3651 

A People with stroke should be offered falls risk assessment and management as part of 3652 

their stroke rehabilitation, including training for them and their family/carers in how to get 3653 

up after a fall. 3654 

B People with stroke should be offered an assessment of fear of falling as part of their falls 3655 

risk assessment.  3656 

C People at high risk of falls after stroke should be offered a standardised assessment of 3657 

fragility fracture risk as part of their stroke rehabilitation. 3658 

D People with stroke with symptoms of vitamin D deficiency, or those who are considered to 3659 

be at high risk (e.g. housebound) should be offered calcium and vitamin D supplements. 3660 

E People at high risk of falls after stroke should be advised to participate in physical 3661 

activity/exercise which incorporates balance and co-ordination at least twice per week. 3662 

F People with limitations of dorsiflexion and/or ankle instability causing balance limitations 3663 

and risk or fear of falling after stroke should be considered for ankle-foot orthoses and/or 3664 

functional electrical stimulation.  The person with stroke, their family/carers and clinicians 3665 

in all settings should be trained in the safe use and application of orthoses and electrical 3666 

stimulation devices. [2023] 3667 

4.21 Sources 3668 

A NICE 2013a; Working Party consensus  3669 

B Working Party consensus 3670 

C NICE, 2012;Working Party consensus  3671 
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D NICE, 2014C; Working Party consensus 3672 

E Department of Health, 2011; Working Party consensus 3673 

F Johnston et al, 2021; Zhong et al, 2018; Guideline Development Group consensus [2023] 3674 

 3675 

4.21 Evidence to recommendations  3676 

Several studies have tried to identify people with stroke at risk of falls using composite and single tests, 3677 
but none of these tools accurately predict falls (Nystrom and Hellstrom, 2013, Breisinger et al., 2014) 3678 
and nearly all people with stroke can be presumed to be at high falls risk (as high as 73% in the first year 3679 
after severe stroke (Sackley et al., 2008) and their care planned accordingly (National Institute for Health 3680 
and Care Excellence, 2013a). 3681 
 3682 
Despite evidence for the effectiveness of progressive muscle strengthening and balance training to 3683 
prevent falls among community-dwelling older people, a Cochrane review (Denissen et al., 2019) found 3684 
insufficient evidence that exercise interventions were effective in people with stroke to make 3685 
recommendations.  However, two trials suggested reduced falls and the number of people falling with 3686 
bone protection medication (vitamin D or alendronic acid), but low statistical power meant that they 3687 
cannot be routinely recommended.  More research is needed to evaluate interventions to reduce falls, 3688 
injuries and fear of falling in people with stroke.  Future studies should evaluate multifactorial 3689 
interventions including education and adaptations, strength and balance training, bone protection and 3690 
strategies that target specific stroke-related factors. [2023] 3691 
 3692 
In contrast, a major clinical practice guideline has provided strong evidence that functional electrical 3693 
stimulation to the dorsiflexor muscles or an ankle foot orthosis can reduce falls and fear of falling 3694 
(Johnston et al., 2021).  An ankle-foot orthosis or functional electrical stimulation were equally effective, 3695 
so selection should be based on the person’s needs, goals and preferences.  An ankle-foot orthosis is 3696 
less expensive than functional electrical stimulation but practical considerations such as comfort, ability 3697 
to don and doff, and ability to accommodate the device with the person’s footwear and clothing need to 3698 
be considered. [2023] 3699 
 3700 

4.22 Walking  3701 

Approximately half of people with stroke are unable or are limited in their ability to walk.  Although 3702 
most regain some mobility, few regain their previous level.  Impaired speed, endurance and energy 3703 
efficiency often limit activity and participation even in those who are independently mobile.  3704 
Unsurprisingly, walking is a high priority for many people after a stroke. This section focuses on 3705 
treatments and equipment to improve walking, the basis of which should be intensive practice of  3706 
walking and exercise using aids and equipment as necessary to enable safe practice and  mobility during 3707 
usual activities (such as treadmills, electro-mechanical gait trainers, activity and  heart rate monitors). 3708 
Walking practice at a level that promotes cardiovascular trianing builds motor skills, strength and 3709 
cardiovascular fitness which enables greater activity in everyday life. [2023] 3710 

4.22 Recommendations 3711 

A People with limited mobility after stroke should be assessed for, provided with and 3712 

trained to use appropriate mobility aids including a wheelchair to enable safe independent 3713 

mobility. [2023] 3714 

B People with stroke, including those who use wheelchairs or have poor mobility, should be 3715 

advised to participate in exercise with the aim of improving aerobic fitness and/or muscle 3716 

strength unless there are contraindications. [2023] 3717 

C People with impaired mobility after stroke should be offered repetitive task practice as the 3718 
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principal rehabilitation approach, in preference to other therapy approaches including 3719 

Bobath.  [2023] 3720 

D People who cannot walk independently after stroke should be considered for 3721 

electromechanical-assisted gait training including body weight support. [2023] 3722 

E People with stroke who are able to walk (albeit with assistance of other people or assistive 3723 

devices) and who wish to improve their mobility should be offered access to equipment to 3724 

enable intensive walking training such as treadmills or electromechanical gait trainers at 3725 

any stage after stroke.  To achieve this, training needs to be at 60-85% heart rate reserve 3726 

(by adjustment of inclination or speed) for at least 40 minutes, three times a week for 10 3727 

weeks. [2023] 3728 

F People with stroke with limited ankle/foot stability and/or limited dorsiflexion (‘foot-3729 

drop’) that impedes mobility or confidence should be offered an ankle-foot orthosis (using 3730 

a lightweight, flexible orthosis in the first instance) or functional electrical stimulation to 3731 

improve walking and balance.  Any orthosis or electrical stimulation device should be 3732 

evaluated and individually fitted before long-term use.  The person with stroke, their 3733 

family/carers and clinicians should be trained in safe use and application of orthoses and 3734 

electrical stimulation devices in all settings. [2023] 3735 

G Stroke services should have local protocols and agreements in place to ensure specialist 3736 

assessment, evaluation and follow up is available for long term functional electrical 3737 

stimulation use. [2023] 3738 

H Stroke services should consider building links with recreational fitness facilities such as 3739 

gyms or leisure centres and/or to provide equipment in outpatient departments in order 3740 

to enable community-dwelling people with stroke to access treadmills and other relevant 3741 

fitness equipment. [2023] 3742 

I Clinicians should not use risk assessment protocols that limit training for fear of cardio-3743 

vascular or other adverse events, given the good safety record of repetitive gait training 3744 

however it is delivered. [2023] 3745 

4.22 Sources  3746 

A Guideline Development Group consensus  3747 

B Meek et al, 2003; Saunders et al, 2004; Ada et al, 2006; Pang et al, 2006; Brazzelli et al, 3748 

2011  3749 

C Scrivener et all, 2020; Veerbeek et al, 2020  3750 

D Mehrholz et al, 2013; Mehrholz et al, 2020  3751 

E Mehrholz et al, 2017; French et al, 2016; Nindorera et al, 2021; Luo et al, 2020; Balinski & 3752 

Madhavan, 2021; Nascimento et al, 2021; Mehrholz et al, 2018; Klassen et al, 2020  3753 

F Johnston et al, 2021; Nascimento et al, 2020; Prenton et al, 2016; Tyson et al, 2018; Guideline 3754 

Development Group consensus  3755 

G-I Guideline Development Group consensus  3756 

4.22 Evidence to recommendations 3757 

Evidence considered by the Guideline Development Group included Cochrane (Mehrholz et al., 2017, 3758 
French et al., 2016a, Pollock et al., 2014b) and other high quality systematic reviews with meta-analyses 3759 
and network meta-analysis (Luo et al., 2020b, Nascimento et al., 2021, Nindorera et al., 2021, Prenton et 3760 
al., 2016, Balinski and Madhavan, 2022, Scrivener et al., 2020, Mehrholz et al., 2018, Johnston et al., 3761 
2021, Veerbeek et al., 2014b). [2023] 3762 
 3763 
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At any time after stroke, people with stroke benefit from intensive task-specific gait training in the short 3764 
and long term.  For those who are already able to walk (albeit with assistance) interventions that can 3765 
achieve this effect should be considered, including treadmill training with or without body weight 3766 
support (Mehrholz et al., 2017), electromechanical gait training using an end-effector device (Mehrholz 3767 
et al., 2018), strengthening exercises for the leg, over-ground walking with activity and heart rate 3768 
monitors (Klassen et al., 2020) and circuit classes (English et al., 2017).  Regardless of the intervention 3769 
treatment should be ‘intensive’, involving walking at a pace to generate a cardiovascular training effect, 3770 
i.e. heart rate of 60-85% of heart rate reserve (Luo et al., 2020a).  Walking speed (and inclination if using 3771 
a treadmill) should be adjusted as necessary to achieve the required target heart rate.  For more 3772 
severely impaired individuals, the use of up to 40% body weight support may also be useful initially to 3773 
enable the required training protocol to be achieved, but this should be reduced as the person 3774 
progresses. [2023] 3775 
 3776 
The evidence to date indicates that the amount of training is important, as greater amounts of training 3777 
are associated with greater, more sustained improvements.  Programmes which involved at least 30 3778 
training sessions within 10 weeks (i.e. three times per week) and at least 40 minutes per session appears 3779 
necessary to reach a meaningful change in gait speed (of 0.1 m/s) and overall mobility (Mehrholz et al., 3780 
2017, Balinski and Madhavan, 2022, Nindorera et al., 2021, Luo et al., 2020a).  It may be possible to 3781 
achieve these training levels without using equipment if the cardiovascular training level is reached and 3782 
around 4000 steps per training session are achieved (Klassen et al., 2020). [2023] 3783 
 3784 
It appears that treadmill training is equally, or more effective than over-ground training (Nascimento et 3785 
al, 2021) and that training using an end-effector electro-mechanical gait trainer is more effective than 3786 
treadmill training with or without bodyweight support (Mehrholz et al., 2018). [2023] 3787 
 3788 
People who are not able to walk independently at the start of treatment do not appear to benefit from 3789 
treadmill training (Mehrholz et al., 2017) but electromechanical-assisted gait training (in addition to 3790 
standard physiotherapy) does enable more people to regain independent mobility, especially in the first 3791 
three months post stroke (Mehrholz et al., 2020). [2023] 3792 
 3793 
Several studies have included adverse events as an outcome and report that repetitive gait training 3794 
however delivered is safe (French et al., 2016b, Mehrholz et al., 2017, Mehrholz et al., 2020, Klassen et 3795 
al., 2020, Luo et al., 2020b). [2023] 3796 
 3797 
Intensive walking training can be supplemented by aids and equipment to enable safe walking both 3798 
during treatment and in real life, including walking sticks/canes and an ankle-foot orthosis to support 3799 
the hemiplegic foot and ankle.  People with stroke sometimes choose to use a walking aid to help them 3800 
practise walking earlier rather than waiting until they can walk without one (Tyson and Rogerson, 2009).  3801 
A systematic review and meta-analysis of anke-foot orthosis after stroke (Tyson and Kent, 2013) found 3802 
improvements in walking activity in short-term studies.  An alternative device is functional electrical 3803 
stimulation, in which the peroneal nerve is stimulated electrically to produce a contraction of the ankle 3804 
dorsiflexors.  A foot switch is used to time the stimulation with swing phase of gait and thus prevent 3805 
foot drop.  Several systematic reviews have shown strong evidence that functional electrical stimulation 3806 
and ankle foot orthoses could improve mobility in terms of gait speed and endurance in both the short 3807 
and long-term (Johnston et al., 2021, Nascimento et al., 2021, Prenton et al., 2016) with no difference in 3808 
efficacy between the devices.  Thus the choice about which to use should be based on the person’s 3809 
goals, needs and preferences and other practical considerations. [2023] 3810 
 3811 
A high quality systematic review and meta-analysis has shown that repetitive task practice is more 3812 
effective than Bobath therapy for the recovery of walking and other lower limb activities (Scrivener et 3813 
al., 2020), and Bobath therapy (also known as neurophysiological or neurodevelopmental approaches or 3814 
interventions which aim to use facilitative handling which prioritises normal movement and tone or 3815 
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inhibition of reflex activity rather than maximising practice and patient activity) should not be used in 3816 
preference to repetitive task practice. [2023] 3817 
 3818 

4.23 Pain  3819 

Pain is a frequent problem after stroke and can be due to many causes including neuropathic pain, 3820 
musculoskeletal pain including spasticity, and depression.  It may also be due to a pre-existing problem 3821 
which is not directly related to the stroke. This section includes musculoskeletal pain, neuropathic pain 3822 
and shoulder pain as well as shoulder subluxation. Guideline users may need to refer to separate 3823 
sections on sensation (Section 4.47) and spasticity (Section 4.24). Pain management includes non-3824 
pharmacological and medical approaches and may require collaboration with a specialist pain 3825 
management team. 3826 

 3827 

4.23.1  Neuropathic pain (central post-stroke pain)  3828 

Stroke is one cause of pain following damage to neural tissues (called neuropathic pain or central post- 3829 
stroke pain [CPSP]). The incidence of CPSP is uncertain, with estimates varying between 5% and 20% of 3830 
people with stroke, and it can often be overlooked. There may be some overlap with spasticity which 3831 
can cause pain, and with sensory loss which can be associated with unpleasant sensory phenomena. It is 3832 
separate from musculoskeletal pain, which is considered in Section 4.23.2. 3833 

4.23.1 Recommendations 3834 

A People with central post-stroke pain should be initially treated with amitriptyline, 3835 

gabapentin or pregabalin: 3836 

‒ amitriptyline starting at 10 mg per day, with gradual titration as tolerated, but no 3837 

higher than 75 mg per day (higher doses could be considered in consultation with a 3838 

specialist pain service); 3839 

‒ gabapentin starting at 300 mg twice daily with titration as tolerated to a maximum of 3840 

3.6 g per day; 3841 

‒ pregabalin starting at 150 mg per day (in two divided doses; a lower starting dose may 3842 

be appropriate for some people), with titration as tolerated but no higher than 600 3843 

mg per day in two divided doses. 3844 

B People with central post-stroke pain who do not achieve satisfactory pain reduction with 3845 

initial pharmacological treatment at the maximum tolerated dose should be considered 3846 

for treatment with another drug of or in combination with the original drug: 3847 

‒ if initial treatment was with amitriptyline switch to or combine with pregabalin; 3848 

‒ if initial treatment was with gabapentin switch to pregabalin; 3849 

‒ if initial treatment was with pregabalin switch to or combine with amitriptyline. 3850 

C People with central post-stroke pain should be regularly reviewed including physical and 3851 

psychological wellbeing, adverse effects, the impact on lifestyle, sleep, activities and 3852 

participation, and the continued need for pharmacological treatment. If there is sufficient 3853 

improvement, treatment should be continued and gradual reductions in the dose over 3854 

time should be considered if improvement is sustained. 3855 

4.23.1 Sources 3856 

A–C NICE, 2013a; Wiffen et al, 2013 3857 
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4.23.1 Evidence to recommendations 3858 

There is very little trial evidence specific to the management of CPSP, and it may well be that CPSP is 3859 
different from neuropathic pain resulting from other conditions such as peripheral neuropathy or spinal 3860 
cord pathology.  There is no evidence that simple or opioid analgesics have any role in the treatment of 3861 
neuropathic pain, and many anticonvulsant and antidepressant drugs have a very poor quality evidence 3862 
base despite their frequent use.  The NICE guideline CG173 on neuropathic pain (National Institute for 3863 
Health and Care Excellence, 2013c) recommends the initial use of amitriptyline, duloxetine (based 3864 
purely on evidence of effectiveness in painful diabetic neuropathy), gabapentin or pregabalin for 3865 
neuropathic pain, switching between them if the response is inadequate. 3866 
 3867 

4.23.2  Musculoskeletal pain  3868 

Musculoskeletal pain is not uncommon in people with stroke.  Prolonged immobility and abnormal 3869 
posture can cause pain and exacerbate pre-existing musculoskeletal conditions such as osteoarthritis.  3870 
The most specific musculoskeletal pain problem after stroke, shoulder pain, is separately considered in 3871 
Section 4.23.2.  Pain management may be non-pharmacological (e.g. physiotherapy) as well as 3872 
pharmacological.  3873 

4.23.2 Recommendations 3874 

A People with musculoskeletal pain after stroke should be assessed to ensure that 3875 

movement, posture and moving and handling techniques are optimised to reduce pain. 3876 

B People who continue to experience musculoskeletal pain should be offered 3877 

pharmacological treatment with simple analgesic drugs. Paracetamol, topical non-3878 

steroidal anti-inflammatory drugs (NSAIDs) or transcutaneous electrical nerve stimulation 3879 

(TENS) should be offered before considering the addition of opioid analgesics. 3880 

4.23.2 Source 3881 

A, B NICE, 2014b; Working Party consensus 3882 

4.23.2 Evidence to recommendations 3883 

The Working Party did not find any research evidence on musculoskeletal pain specific to stroke. 3884 
Recommendations are based on NICE guidance for osteoarthritis and the consensus of the Working 3885 
Party. 3886 

 3887 

4.23.3  Subluxation and shoulder pain  3888 

Hemiplegic shoulder pain affects some 30-65% of stroke survivors and is often associated with upper 3889 
limb weakness, gleno-humeral subluxation and restricted range of shoulder movement (Kumar et al., 3890 
2022). Furthermore, shoulder pain and subluxation are associated with reduced function and recovery 3891 
of the upper limb, interference with rehabilitation, higher rates of depression and poorer quality of life 3892 
so they are important targets for rehabilitation (Adey-Wakeling et al., 2016, Paolucci et al., 2016).  The 3893 
precise aetiology of shoulder pain is unknown, but it is often associated with subluxation of the joint 3894 
and, in the later stages, spasticity.  Shoulder subluxation is not always associated with pain and the two 3895 
may have different causes. [2023] 3896 
 3897 
Slings to support the upper limb should be used with caution, as they are often ineffective at reducing 3898 
the subluxation and encourage the upper limb to rest in adduction, internal rotation and flexion at the 3899 
elbow, which can result in muscle shortening.[2023] 3900 
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4.23.3 Recommendations  3901 

A People with functional loss in their arm after stroke should have the risk of shoulder pain 3902 

reduced by: 3903 

‒ careful positioning of the arm, with the weight of the limb supported; 3904 

‒ ensuring that family/carers handle the affected arm correctly, avoiding mechanical 3905 

stress and excessive range of movement; 3906 

‒ avoiding the use of overhead arm slings/ shoulder supports and pulleys. [2023] 3907 

B People with arm weakness after stroke should be asked regularly about shoulder pain. 3908 

C People who develop shoulder pain after stroke should:  3909 

‒ have the severity monitored and recorded regularly, using a validated pain assessment 3910 

tool; 3911 

‒ have preventative measures put in place; 3912 

‒ be offered regular simple analgesia. 3913 

D People with shoulder pain after stroke should only be offered intra-articular steroid 3914 

injections if they also have inflammatory arthritis. 3915 

E People with inferior shoulder subluxation within 6 months of hemiplegic stroke should be 3916 

considered for neuromuscular electrical stimulation, unless contraindicated.  The 3917 

stimulation protocol should be individualised to the person’s presentation and tolerance.  3918 

The person with stroke, their family/carers and clinicians should be trained in safe use and 3919 

application of electrical stimulation devices in all settings. [2023] 3920 

4.23.3 Sources 3921 

A Guideline Development Group consensus  3922 

B, C Working Party consensus 3923 

D Kalita et al, 2006; Lakse et al, 2009; Rah et al, 2012 3924 

E Lee et al 2017; Guideline Development Group consensus  3925 

4.23.3 Evidence to recommendations  3926 

The literature on hemiplegic shoulder pain and shoulder subluxation in stroke consists of small trials and 3927 
systematic reviews that evaluate interventions such as electrical stimulation of the long head of biceps 3928 
(Manigandan et al., 2014), subacromial injections of corticosteroid (Rah et al., 2012) or local injections 3929 
of botulinum toxin (Singh and Fitzgerald, 2010).  Botulinum toxin injections showed some positive 3930 
benefits in reducing pain and improving shoulder function and range of motion.  Low statistical power 3931 
means that this intervention cannot be confidently recommended and larger high-quality RCTs are 3932 
required.  There is little evidence to support shoulder strapping as a way of preventing or treating 3933 
shoulder subluxation.  Strapping may have a preventative role by making it clear to carers that the 3934 
shoulder is at risk of damage from incorrect handling or positioning. [2023] 3935 
 3936 
A high quality systematic review and meta-analysis of 11 trials including 432 participants provided 3937 
moderate-good evidence that neuromuscular stimulation can reduce shoulder subluxation when used in 3938 
the acute or sub-acute stages (i.e. up to 6 months) (Lee et al., 2017).  The meta-analysis was 3939 
underpowered to test the effects for people with chronic stroke and the impact on pain and function.  3940 
Further research is needed to establish the optimal stimulation parameters and dose of stimulation. 3941 
[2023] 3942 
 3943 

4.24 Spasticity and contractures  3944 

There is considerable debate on the definition, physiological nature and importance of spasticity.  3945 
Although spasticity is less common than assumed in the past, it represents a considerable burden for 3946 
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those who develop it, affecting up to 40% of people with severe weakness/paresis after stroke, and is 3947 
considered severe and disabling in about 15%. Furthermore, it is associated with pain, contracture and 3948 
other motor impairments (Glaess-Leistner et al., 2021, Wissel et al., 2013, Zorowitz et al., 2013). [2023] 3949 
 3950 
Any joint that does not move frequently is at risk of developing shortening of surrounding tissues 3951 
leading to restricted movement.  This is referred to as a contracture, and is not uncommon in limbs 3952 
affected by spasticity.  Contractures can impede activities such as washing or putting on clothes, and 3953 
may also be uncomfortable or painful and limit the ability to sit in a wheelchair or mobilise.  Splinting is 3954 
the process of applying a prolonged stretch through an external device, most commonly splints or serial 3955 
casts, historically believed to prevent or treat contractures.  Standardised measures for ease of care and 3956 
resistance to passive stretches include the Arm Activity measure and modified Ashworth Scale 3957 
respectively. [2023] 3958 

4.24 Recommendations  3959 

A People with motor weakness after stroke should be assessed for spasticity as a cause of 3960 

pain, as a factor limiting activities or care, and as a risk factor for the development of 3961 

contractures.  3962 

B People with stroke should be supported to set and monitor specific goals for interventions 3963 

for spasticity using appropriate clinical measures for ease of care, pain and/or range of 3964 

movement.  3965 

C People with spasticity after stroke should be monitored to determine the extent of the 3966 

problem and the effect of simple measures to reduce spasticity e.g. positioning, passive 3967 

movement, active movement (with monitoring of the range of movement and alteration 3968 

in function) and/or pain control. 3969 

D People with persistent or progressive focal spasticity after stroke affecting one or two 3970 

areas for whom a therapeutic goal can be identified (e.g. ease of care, pain) should be 3971 

offered intramuscular botulinum toxin. This should be within a specialist multidisciplinary 3972 

team and be accompanied by rehabilitation therapy and/or splinting or casting for up to 3973 

12 weeks after the injections. Goal attainment should be assessed 3-4 months after the 3974 

injections and further treatment planned according to response.  3975 

E People with generalised or diffuse spasticity after stroke should be offered treatment with 3976 

skeletal muscle relaxants (e.g. baclofen, tizanidine) and monitored for adverse effects, in 3977 

particular sedation and increased weakness. Combinations of antispasticity drugs should 3978 

only be initiated by healthcare professionals with specific expertise in managing spasticity.  3979 

F People with stroke should only receive intrathecal baclofen, intraneural phenol or similar 3980 

interventions in the context of a specialist multidisciplinary spasticity service.  3981 

G People with stroke with increased tone that is reducing passive or active movement 3982 

around a joint should have the range of passive joint movement assessed. They should 3983 

only be offered splinting or casting following individualised assessment and with 3984 

monitoring by appropriately skilled staff.  3985 

H People with stroke should not be routinely offered splinting for the arm and hand.  3986 

I People with spasticity in the upper or lower limbs after stroke should not be treated with 3987 

electrical stimulation to reduce spasticity. [2023] 3988 

J People with spasticity in their wrist and/or fingers who have been treated with botulinum 3989 

toxin may be considered for electrical stimulation (cyclical/neuromuscular electrical 3990 

stimulation) to maintain range of movement and/or provide regular stretching as an 3991 

adjunct to splinting when splinting is not tolerated. [2023] 3992 
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4.24 Sources 3993 

A Working Party consensus 3994 

B Turner-Stokes et al, 2013; Working Party consensus 3995 

C Royal College of Physicians, 2009; Working Party consensus 3996 

D Royal College of Physicians, 2009; McCrory et al, 2009; Shaw et al, 2011; Rosales et al, 3997 

2012; Ward et al, 2014; Demetrios et al, 2014; Gracies et al, 2015 3998 

E Montane et al, 2004; Working party consensus 3999 

F Sampson et al, 2002; Royal College of Physicians, 2009 4000 

G-H College of Occupational Therapists and Association of Chartered Physiotherapists in 4001 

Neurology, 2015; Working party consensus, Lannin et al, 2007b 4002 

I Tang et al 2021; Johnston et al 2021; Guideline Development Group consensus  4003 

J Guideline Development Group consensus 4004 

4.24 Evidence to recommendations  4005 

The evidence for spasticity management includes a clinical guideline (Royal College of Physicians, 2018) 4006 
and several RCTs of botulinum toxin (McCrory et al., 2009, Shaw et al., 2011, Ward et al., 2014, Gracies 4007 
et al., 2015).  There are systematic reviews (Rosales and Chua, 2008, Rosales et al., 2012, Elia et al., 4008 
2009) and a Cochrane review (Katalinic et al., 2011) of splinting and stretching and two systemic reviews 4009 
with meta-analyses of electrical stimulation (Tang et al., 2021, Johnston et al., 2021). [2023] 4010 
 4011 
Botulinum toxin administration improves spasticity, range of movement and ease of care (i.e. passive 4012 
function) and clinical goal attainment (Turner-Stokes et al., 2013) but not activity-level function (i.e. 4013 
active function).  This may partly reflect limitations in some of the measurement tools used.  4014 
Improvements in activity for leg spasticity require further evaluation, but one study indicates 4015 
improvements in goal attainment and ambulatory outcomes (Demetrios et al., 2014). 4016 
 4017 
The evidence base for splinting remains limited and therapists must be circumspect in identifying who 4018 
and when to splint and when not to splint.  Splints should only be assessed, fitted and reviewed by 4019 
appropriately skilled staff.  NICE-accredited national guidance has been published to support best 4020 
practice (College of Occupational Therapists and Association of Chartered Physiotherapists in Neurology, 4021 
2015). 4022 
 4023 
Good quality evidence from two meta-analyses showed that electrical stimulation does not affect 4024 
spasticity post-stroke and should not be used alone for the purpose of reducing spasticity (Tang et al., 4025 
2021, Johnston et al., 2021). [2023] 4026 
 4027 

4.25 Fatigue 4028 

Post-stroke fatigue has been described by people with stroke as ‘a fatigue like no other’ (Thomas et al., 4029 
2019a).  It is characterised by a disproportionate sense of tiredness, a lack of energy, and a need to rest 4030 
that is greater than usual, although rest may not be effective in alleviating it (Lanctot et al., 2020).  There 4031 
is no consensus on how to define post-stroke fatigue, but case definitions have been proposed (Lynch et 4032 
al., 2007); see Glossary).  Post-stroke fatigue needs to be differentiated from post-stroke apathy (see 4033 
Section 4.25). [2023]. 4034 
 4035 
Post-stroke fatigue can cause distress and profoundly impact the lives of people with stroke, particularly 4036 
their return to work, mobility, physical activity, mood and cognitive function, functional ADL (e.g. 4037 
shopping) and social activities (Worthington et al., 2017).  Post-stroke fatigue can also impact on a 4038 
person’s ability to engage in rehabilitation, requiring therapists to adopt strategies to to manage it 4039 
during therapy (Riley, 2017).  Post-stroke fatigue often affects the lives of families and carers, as it may 4040 
limit their social life and result in increased loneliness and isolation (Ablewhite et al., 2022b). As family 4041 
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members or carers are often involved in overseeing the implementation of post-stroke fatigue 4042 
management strategies, fatigue may add considerably to the burden of care. [2023] 4043 
 4044 
Post-stroke fatigue is common and may be the sole residual problem in people who have made an 4045 
otherwise good recovery (Stroke Association, 2022 ).  Between 35-92% of people with stroke are 4046 
estimated to have post-stroke fatigue (Duncan et al., 2012), with estimates varying by the type of 4047 
measure, the point at which it is measured during recovery, and the type of stroke (Alghamdi et al., 4048 
2021).  Post-stroke fatigue may present early or later after stroke, whilst early-onset fatigue persists in a 4049 
proportion of cases (Wu et al., 2015).  Persistent fatigue may continue to impact on functioning and 4050 
participation several years after stroke (Elf et al., 2016). [2023] 4051 
 4052 
The causes of post-stroke fatigue are not fully understood.  It needs to be considered in a holistic 4053 
manner (Thomas et al., 2019a) and a biospsychosocial model has been proposed (Wu et al., 2015).  Post-4054 
stroke fatigue appears to be multi-factorial (Aarnes et al., 2020, Wu et al., 2015), and may fluctuate over 4055 
the course of the day and vary in severity.  It is commonly associated with pre-stroke fatigue (Wu et al., 4056 
2015), demographic (i.e. older age, female gender), clinical (e.g. stroke site, immune response 4057 
characteristics, pain, sleep disturbance), physical (e.g. disability severity), emotional (e.g. depression, 4058 
anxiety, avoidant or confrontational coping styles), cognitive (e.g. impaired information processing), and 4059 
social factors (e.g. lack of social support) (Aarnes et al., 2020).  It is plausible that different factors are 4060 
associated with early compared to late-onset post-stroke fatigue, while psychological factors play a role 4061 
in both (Wu et al., 2015, Chen and Marsh, 2018).  There is overlap between post-stroke fatigue and 4062 
depression, but post-stroke fatigue should be considered a condition in its own right (Aarnes et al., 4063 
2020).  Potential triggers include physical or cognitive exertion, emotional experiences and sedentary 4064 
behaviour, but in a proportion of cases there are no known triggers, rendering it unpredictable 4065 
(Worthington et al., 2017). [2023] 4066 
 4067 
The multifactorial nature of post-stroke fatigue should be captured in tools used to assess it, but a 4068 
systematic review showed that the most commonly used outcome measures do not address potentially 4069 
relevant aspects of post-stroke fatigue (Skogestad et al., 2021).  For reviews of measures for post-stroke 4070 
fatigue see (Mead et al., 2007, Skogestad et al., 2021). [2023] 4071 
 4072 
People with stroke indicate that their fatigue is often not understood by healthcare professionals 4073 
(Thomas et al., 2019a), that they are rarely provided with information or advice on how to manage it 4074 
(Thomas et al., 2019a, Worthington et al., 2017, Drummond et al., 2021) and that recommended 4075 
approaches may be conflicting (Thomas et al, 2019a).  People with post-stroke fatigue indicate that this 4076 
lack of awareness by healthcare professionals can cause anxiety (Drummond et al., 2021).  Healthcare 4077 
professionals’ understanding of post-stroke fatigue varies widely (Thomas et al., 2019b), and in the 4078 
absence of clear evidence, their management of it largely relies on their own clinical experience (Riley, 4079 
2017). [2023] 4080 

4.25 Recommendations  4081 

A Healthcare professionals should anticipate post-stroke fatigue, and ask people with stroke 4082 

(or their family/ carers) if they experience fatigue and its impacts on their lives. [2023] 4083 

B Healthcare professionals should use a validated measure in their assessment of post-4084 

stroke fatigue, with a clear rationale for its selection. [2023] 4085 

C People with stroke should be assessed and periodically reviewed for post-stroke fatigue, 4086 

including factors that might precipitate or exacerbate fatigue (e.g. depression and anxiety, 4087 

sleep disorders, pain) and these factors should be addressed accordingly.  Appropriate 4088 

time points for review are at discharge from hospital and then at regular intervals, 4089 

including at 6 months and annually thereafter. [2023] 4090 

D People with by post-stroke fatigue should be provided with information, reassurance and 4091 

support as early as possible including how to prevent and manage it, and signposting to 4092 
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peer support.  Information should be provided in appropriate, accessible formats as 4093 

required. [2023] 4094 

E People with by post-stroke fatigue should be involved in shared decision making regarding 4095 
strategies to prevent and manage it, tailored to their individual needs, goals and circumstances. 4096 
[2023] 4097 

F People with post-stroke fatigue should be referred to appropriately qualified clinicians and 4098 
appropriate resources as required, and should be considered for the following strategies, whilst 4099 
being aware that no single strategy will be effective for all: 4100 
‒ learning to accept post-stroke fatigue and recognising the need to manage it; 4101 

‒ using a diary to record activities and/or fatigue;  4102 

‒ predicting situations that may precipitate or exacerbate fatigue;  4103 

‒ pacing and prioritising;  4104 

‒ relaxation/meditation;  4105 

‒ rest;  4106 

‒ setting small goals and gradually expanding activities;  4107 

‒ changing diet and/or exercise (applied with caution and tailored to individual needs);  4108 

‒ seeking peer support and/or professional advice;  4109 

‒ education on post-stroke fatigue for the person with stroke, their family and carers;  4110 

‒ coping strategies including compensatory techniques, equipment and/or 4111 

environmental modifications. [2023] 4112 

G Healthcare professionals working with people affected by post-stroke fatigue should be 4113 

provided with relevant education and training on post-stroke fatigue, including its 4114 

multifactorial nature and impact, potential causes and triggers, validated assessment tools 4115 

and the importance of involving people affected by post-stroke fatigue in designing 4116 

strategies to prevent and/ or manage it. [2023] 4117 

H Healthcare professionals working with people with post-stroke fatigue should consider the impact 4118 
of fatigue on their day-to-day ability to engage with assessment and rehabilitation, and tailor the 4119 
scheduling and length of such activities accordingly. [2023] 4120 

I Service planners and managers should consider people with stroke whose ability to engage in 4121 
rehabilitation is affected by post-stroke fatigue, and provide access to alternative solutions to 4122 
ensure that people affected by post-stroke fatigue are still able to benefit from personalised 4123 
rehabilitation input, as required. [2023] 4124 

4.25 Sources  4125 

A Lanctot et al., 2020, Drummond et al., 2022; Guideline Development Group consensus  4126 

B Drummond et al., 2021, Ablewhite et al., 2022  4127 

C Hinkle et al., 2017, Lanctot et al., 2020, Guideline Development Group consensus  4128 

D Lanctot et al., 2020, Drummond et al., 2021, Ablewhite et al., 2022, Drummond et al., 4129 

2022; Guideline Development Group consensus  4130 

E Drummond et al., 2021, Ablewhite et al., 2022, Drummond et al., 2022, Thomas 2019b; 4131 

Guideline Development Group consensus  4132 

F Drummond et al., 2021, Ablewhite et al., 2022, Drummond et al., 2022, Guideline 4133 

Development Group consensus  4134 

G Thomas 2019b; Drummond et al., 2021, Drummond et al., 2022  4135 

H, I Guideline Development Group consensus  4136 
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4.25 Evidence to recommendations  4137 

Recommendations are based on one Cochrane systematic review (Legg et al., 2019), three other 4138 
systematic reviews (Chen et al., 2022, Mead et al., 2019, Pacheco et al., 2019); four randomised 4139 
controlled trials (Bivard et al., 2017, Dong et al., 2021, Dennis et al., 2020) and one follow-up study 4140 
(Hankey et al., 2021), one survey (Ablewhite et al., 2022a), two qualitative studies (Drummond et al., 4141 
2021, Ablewhite et al., 2022b), one scientific statement (Hinkle et al., 2017), best practice 4142 
recommendations (Lanctot et al., 2020) and consensus of an expert topic group. [2023] 4143 
 4144 
Evidence from two high quality systematic reviews (Legg et al., 2019, Mead et al., 2019) and two high 4145 
quality RCTs including a follow-up study (Hankey et al., 2021, Hankey et al., 2020) (Dennis et al., 2020, 4146 
Hankey et al., 2021, Hankey et al., 2020) provide clear evidence that fluoxetine should not be used to 4147 
prevent post-stroke fatigue as it is not effective, but increases the likelihood of falls, fractures and 4148 
epileptic seizures. [2023] 4149 
 4150 
One high quality but small RCT (Bivard et al., 2017) investigating modafinil found a significant reduction 4151 
in post-stroke fatigue without any serious adverse events.  However, a large RCT is ongoing and until its 4152 
findings have been published, modafinil for post-stroke fatigue should only be provided in a research 4153 
context. [2023] 4154 
 4155 
A systematic review of acceptable quality on acupuncture (Chen and Marsh, 2018) found a statistically 4156 
significant reduction in post-stroke fatigue, but only one of the studies included had received ethical 4157 
approval, all studies were small and at risk of bias, and only one study reported adverse events (which 4158 
were absent).  Until more rigorous evidence has been published, acupuncture for post-stroke fatigue 4159 
should only be provided in a research context. [2023] 4160 
 4161 
One small RCT of acceptable quality on transcranial direct current stimulation (tDCS,(Dong et al., 2021)) 4162 
reported a significant reduction in post-stroke fatigue without any serious adverse events, but until 4163 
more rigorous evidence has been published, tDCS for post-stroke fatigue should only be provided in a 4164 
research context. [2023] 4165 
 4166 
In the absence of clear evidence, healthcare professionals and people affected rely on their own 4167 
expertise and experience to prevent and manage post-stroke fatigue (Drummond et al., 2021, Ablewhite 4168 
et al., 2022b). A survey of clinical approaches to post-stroke fatigue management found variations in the 4169 
type, amount and duration of support, including access to follow-up across the UK, and a proportion of 4170 
healthcare professionals lack confidence in managing post-stroke fatigue (Ablewhite et al., 2022a).  This 4171 
survey also found that assessment of post-stroke fatigue lacks standardisation, both in terms of the type 4172 
of tools used and in the timing of assessment (Ablewhite et al., 2022a). [2023] 4173 
 4174 
A qualitative study with healthcare professionals in the UK found that fatigue management strategies 4175 
commonly used include: diaries to record activities and/or fatigue; pacing and prioritising; education on 4176 
post-stroke fatigue for the person with stroke, their family, friends and carers; coping strategies 4177 
including compensatory techniques, equipment and/ or environment modification; and exercise applied 4178 
with caution and tailored to individual needs (Drummond et al., 2021).  A qualitative study with people 4179 
with stroke and their carers indicated that raising the topic of post-stroke fatigue and receiving support 4180 
from professionals and peers can be helpful (Ablewhite et al., 2022b). The following strategies were 4181 
used to self-manage fatigue: learning to accept post-stroke fatigue and recognise the need to manage it, 4182 
predicting situations that may precipitate fatigue, pacing, using a diary, relaxation or meditation, rest, 4183 
setting small goals and gradually expanding activities, optimising diet and exercise, seeking peer support 4184 
and professional advice, and educating family and friends about their fatigue and its management 4185 
(Ablewhite et al., 2022b).  However, the findings also showed that no single strategy was effective for 4186 
everyone, and any strategy should be tailored to the individual and their personal circumstances 4187 
(Ablewhite et al., 2022b). [2023] 4188 
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 4189 

4.26 Swallowing  4190 

Dysphagia (swallowing difficulty associated with foods, fluids and saliva) is common after acute stroke 4191 
with an incidence between 40 and 78%.  There is a link between dysphagia and poor outcomes including 4192 
a higher risk of longer hospital stay, chest infection, disability and death (Martino et al., 2005).  Evidence 4193 
from national audit shows that delays in the screening and assessment of dysphagia are associated with 4194 
an increased risk of stroke-associated pneumonia (Bray et al., 2016).  Prompt detection of dysphagia in 4195 
patients with acute stroke is therefore essential.  In patients with dysphagia on initial screening, a 4196 
specialist swallowing assessment is indicated that includes consideration of function and cognition and a 4197 
broader range of food and fluids of varying texture. 4198 
 4199 
The majority of people with dysphagia after stroke will recover, in part due to bilateral cortical 4200 
representation of neurological pathways (Hamdy et al., 1998).  A proportion will have persistent 4201 
abnormal swallow and continued aspiration at 6 months (Mann et al., 1999) and a small proportion, 4202 
particularly those with brainstem lesions, will have chronic and severe swallowing difficulty.  People with 4203 
persistent swallowing problems may avoid eating in social settings and thus lose the physical and social 4204 
pleasures connected with food and drink. 4205 

 4206 
This section should be read in conjunction with the sections on hydration and nutrition (4.9), mental 4207 
capacity (4.35) and end-of-life (palliative) care (2.15).  In particular, these recommendations are not 4208 
intended as burdensome restrictions on oral food and/or fluid intake for people with stroke receiving 4209 
holistic palliative care.  The decision-making process to support people to eat and drink with 4210 
acknowledged risks should be person centred and involve the person and/or family/carers, and other 4211 
members of the multi-disciplinary team, including a swallowing assessment and steps to minimise risk 4212 
(Royal College of Physicians, 2021). [2023] 4213 

4.26 Recommendations  4214 

A Patients with acute stroke should have their swallowing screened, using a validated 4215 

screening tool, by a trained healthcare professional within four hours of arrival at hospital 4216 

and before being given any oral food, fluid or medication. [2023] 4217 

B Until a safe swallowing method is established, patients with swallowing difficulty after 4218 

acute stroke should: 4219 

‒ be immediately considered for alternative fluids; 4220 

‒ have a comprehensive specialist assessment of their swallowing; 4221 

‒ be considered for nasogastric tube feeding within 24 hours; 4222 

‒ be referred to a dietitian for specialist nutritional assessment, advice and monitoring; 4223 

‒ receive adequate hydration, nutrition and medication by alternative means. [2023] 4224 

C Patients with swallowing difficulty in the acute phase of stroke should only be given food, 4225 

fluids and medications in a form that minimizes the risk of aspiration. [2023] 4226 

D People with stroke who require modified food or fluid consistency should have these 4227 

provided in line with internationally agreed descriptors e.g. International Dysphagia Diet 4228 

Standardisation Initiative (IDDSI). [2023] 4229 

E Patients with stroke with suspected aspiration or who require tube feeding or dietary 4230 

modification should be considered for instrumental assessment (videofluoroscopy or 4231 

fibre-optic endoscopic evaluation of swallowing [FEES]). [2023] 4232 

F Patients with stroke who require instrumental assessment of swallowing 4233 

(videofluoroscopy or fibre-optic endoscopic evaluation of swallowing [FEES]) should only 4234 

receive this: 4235 

‒ in conjunction with a specialist in dysphagia management; 4236 
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‒ to investigate the nature and causes of aspiration; 4237 

‒ to direct an active treatment/rehabilitation programme for swallowing difficulties. 4238 

[2023] 4239 

G Patients with swallowing difficulty after stroke should be considered for compensatory 4240 

strategies or adaptations to oral intake aimed at reducing the risk of aspiration, choking 4241 

and improving swallowing efficiency.  This should be based on a thorough assessment of 4242 

dysphagia and may include:  4243 

‒ texture modification of food and/or fluids; 4244 

‒ sensory modification, such as altering the volume, taste and temperature of foods or 4245 

carbonation of fluids; 4246 

‒ compensatory strategies such as postural changes (e.g. chin tuck) or swallowing 4247 

manoeuvres (e.g. supraglottic swallow); [2023] 4248 

H People with swallowing difficulty after stroke should be considered for swallowing 4249 

rehabilitation by a specialist in dysphagia management.  This should be based on a 4250 

thorough assessment of dysphagia to decide on the most appropriate behavioral 4251 

intervention, and might include a variety of muscle strengthening and/or skill training 4252 

exercises and/or respiratory muscle training tailored to the individual. [2023] 4253 

I People with dysphagia after stroke may be considered for neuromuscular electrical 4254 

stimulation as an adjunct to behavioural rehabilitation where the device is available and it 4255 

can be delivered by a trained healthcare professional. [2023]  4256 

J Patients with tracheostomy and severe dysphagia after stroke may be considered for 4257 

pharyngeal electrical stimulation to aid decannulation where the device is available and it 4258 

can delivered by a trained healthcare professional. [2023] 4259 

K People with difficulties self-feeding after stroke should be assessed and provided with the 4260 

appropriate equipment and assistance (including physical help and verbal encouragement) 4261 

to promote independent and safe feeding. 4262 

L People with swallowing difficulty after stroke should be provided with written guidance 4263 

for all staff/carers to use when feeding or providing fluids. [2023] 4264 

N For people with dysphagia after stroke the option to eat and drink orally, despite 4265 

acknowledged risks, should be considered.  This decision making process should be person 4266 

centered and taken together with the person with stroke, their family/carers and the 4267 

multidisciplinary team.  It should include a swallow assessment and steps to minimize risk. 4268 

[2023] 4269 

M People with stroke should be considered for gastrostomy feeding if they: 4270 

‒ need but are unable to tolerate nasogastric tube feeding; 4271 

‒ are unable to swallow adequate food and fluids orally by four weeks from the onset of 4272 

stroke; 4273 

‒ are at high long-term risk of malnutrition. [2023] 4274 

O People with stroke who are discharged from specialist treatment with continuing 4275 

problems with swallowing food or fluids safely should be trained, or have family/carers 4276 

trained, in the management of their swallowing and be regularly reassessed. [2023] 4277 

P People with stroke receiving end-of-life (palliative) care should not have burdensome 4278 

restrictions on oral food and/or fluid intake if those restrictions would exacerbate 4279 

suffering.  In particular, following assessment this may involve a decision, taken together 4280 

with the person with stroke, their family/carers, and the multi-disciplinary team, to allow 4281 

oral food and/or fluids despite risks including aspiration and/or choking. [2023] 4282 
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4.26 Sources  4283 

A Kertscher et al, 2014; Martino et al, 2014; Bray et al 2016  4284 

B NICE, 2006a, 2019; Geegenage et al, 2012  4285 

C Guideline Development Group consensus  4286 

D Cichero et al, 2017  4287 

E Wilson and Howe, 2012; Bax et al, 2014; Kertscher et al, 2014  4288 

F Martino et al, 2005; Carnaby et al, 2006; Royal College of Speech and Language Therapists, 4289 

2007, 2008; Terre and Mearin, 2012  4290 

G Bath et al 2018; Dziewas et al, 2021  4291 

H Bath et al, 2018; Dziewas et al, 2021; Zhang et al 2022  4292 

I Dziewas et al 2021; Bath et al 2018; Wang et al 2021; Li et al 2021; Zhao et al, 2022, Hsiao 4293 

et al, 2022, He et al 2022  4294 

J Dziewas et al, 2018  4295 

K,L Guideline Development Group consensus  4296 

N Royal College of Physicians, 2021; Royal College of Speech and Language Therapists, 2021; 4297 

Guideline Development Group consensus  4298 

M Dennis et al, 2005; NICE, 2006a; Geegenage et al, 2012  4299 

O NICE, 2006a; Heckert et al, 2009; Drury et al, 2014; Guideline Development Group 4300 

consensus  4301 

P RCP 2021, RCSLT 2021, Guideline Development Group consensus  4302 

4.26 Evidence to recommendations  4303 

There is good evidence that a multi-item dysphagia screening protocol that includes at least a water 4304 
intake test of 10 teaspoons and a lingual motor test is more accurate than screening protocols with only 4305 
a single item (Martino et al., 2014).  Additionally a systematic review (Kertscher et al., 2014) and cost 4306 
effectiveness analysis (Wilson and Howe, 2012) suggest that the investigation of dysphagia with 4307 
instrumental assessments (providing direct imaging for evaluation of swallowing physiology) helps to 4308 
predict outcomes and improve treatment planning (Bax et al., 2014). 4309 
 4310 
A number of treatments for dysphagia after stroke have been studied, including swallowing exercises, 4311 
acupuncture, drugs, neuromuscular electrical stimulation (NMES), pharyngeal electrical stimulation 4312 
(PES), thermal stimulation, transcranial direct current (tDCS), transcranial magnetic stimulation (TMS) 4313 
and expiratory muscle strength training (EMST).  The aim of treatment in these studies is to improve 4314 
swallowing and to reduce the risk of the person developing aspiration pneumonia.  A Cochrane review 4315 
of swallowing therapy, which included acupuncture, behavioural interventions, drug therapy, NMES, 4316 
PES, physical stimulation, tDCS, and TMS concluded that as a whole, swallowing therapy did not change 4317 
outcomes of death or dependency/disability, case fatality or penetration aspiration score, but may have 4318 
reduced length of hospital stay, dysphagia, chest infections, and improved swallowing ability (Bath et al., 4319 
2018).  However, the results were based on studies of variable quality and did not distinguish between 4320 
specific interventions.  It was concluded that additional high-quality trials in the field are required to 4321 
investigate effectiveness of individual swallowing therapies. [2023] 4322 
 4323 
Two recent systematic reviews investigating non-invasive neurostimulation therapies reported some 4324 
positive effects in improving swallowing function and quality of life for NMES, tDCS, TMS (Li et al., 4325 
2021a, Wang et al., 2021a) but not PES (Wang, 2021).  Similar findings were also reported in recent 4326 
European Stroke Organisation and European Society for Swallowing Disorders guidelines, although there 4327 

https://pubmed.ncbi.nlm.nih.gov/27913916/
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is a lack of evidence of improvements in other outcomes such as mortality, pneumonia, length of stay or 4328 
feeding tube removal (Dziewas et al., 2018). [2023] 4329 
 4330 
For NMES, more high quality research is required detailing treatment regimens and including a sham 4331 
condition (Wang et al., 2021a).  Similarly treating dysphagia with tDCS, repetitive transcranial magnetic 4332 
stimulation (rTMS) and PES appeared to be safe, but requires further investigation with larger, high-4333 
quality trials (Bath et al., 2018, Dziewas et al., 2021, Li et al., 2021a, Wang et al., 2021a, He et al., 2022, 4334 
Hsiao et al., 2022, Zhao et al., 2022).  For tDCS and rTMS, currently these treatments are only carried out 4335 
as part of clinical trials. [2023] 4336 
 4337 
A recent systematic review suggested that respiratory muscle training may reduce the occurrence of 4338 
respiratory complications and reduce laryngeal penetration in dysphagic patients with stroke (5 trials, 4339 
125 patients;(Zhang et al., 2022), with the authors recommending that more research is needed. [2023] 4340 
 4341 
PES to aid decannulation in patients with dysphagia after stroke was shown to be effective in a single 4342 
blind RCT (Dziewas et al., 2018).  In this study, PES significantly increased the number of patients who 4343 
were ready to be decannulated compared to sham stimulation. [2023] 4344 
 4345 
In the presence of dysphagia, eating and drinking with acknowledged risks should be considered.  This is 4346 
recognized as a complex and personalised decision.  Whilst there is a need for more research on this 4347 
topic, recent multiprofessional guidance describes the characteristics of shared decision-making.  These 4348 
include that it should be person-centred and involve the person and/or family/carers and other 4349 
members of the multidisciplinary team, and include a swallowing assessment and steps to minimise risk 4350 
(Royal College of Physicians, 2021). [2023]  4351 
 4352 

Psychological effects of stroke 4353 

4.27 Introduction 4354 

Psychological sequelae are common following stroke and include a range of cognitive and mood 4355 
disorders, as well as difficulties with adjustment, body image or confidence.  People with stroke report 4356 
that psychological problems are often under-recognised, with high levels of unmet need.  Psychological 4357 
effects of stroke can have a significant and long-lasting impact on people with stroke and their carers 4358 
and is associated with poorer rehabilitation outcomes.  It is important that any pre-stroke psychological 4359 
conditions are understood and considered in the assessment and treatment of any further psychological 4360 
consequences of stroke. [2023] 4361 
 4362 
National policymakers have placed significant importance on improvements in psychological care after 4363 
stroke in the NHS England National Stroke Service Model (2021) and Integrated Community Stroke 4364 
Service Model (2022).  Clinical psychologists/neuropsychologists are an essential member of the stroke 4365 
MDT along the stroke pathway and have an important role in supporting the delivery of psychological 4366 
care by the broader MDT. [2023] 4367 
 4368 
These sections on cognition covers the range of cognitive problems that can occur after stroke with 4369 
recommendations to help the person with stroke to reduce the impact of these problems on social 4370 
participation.  General issues are covered (Section 4.28) followed by recommendations for specific 4371 
cognitive domains (Sections 4.29-4.34) and mental capacity (Section 4.35) and should be read together 4372 
with recommendations for the organisation of psychological care (Section 2.11). [2023] 4373 
 4374 
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4.28 Cognitive impairment – general 4375 

Cognitive impairment is associated with poor outcomes after stroke, such as increased length of hospital 4376 
stay and reduced independence.  Cognitive deficits are probably present in the early period after stroke 4377 
for the majority of people, even those without limb weakness.  Each cognitive domain (e.g. perception, 4378 
attention, memory) should not be considered in isolation because most everyday activities draw on a 4379 
range of abilities.  Assessment and treatment need to take this overlap into account, particularly where 4380 
changes to communication skills or mood exist. [2023] 4381 
 4382 
Cognitive impairment and subsequent management can be viewed through the lens of the stepped care 4383 
(Gillham and Clark, 2011) and matched care models more commonly associated with mood disorders 4384 
(see Organisation of care, section 2.11).  Skills within the team must be maintained across all levels of 4385 
the model, with all members of the MDT being able to support those with mild cognitive impairment 4386 
(level 1), those with specialist skills and competencies such as occupational therapists working with 4387 
those with moderate cognitive impairment affecting activities of daily living and/or engagement in 4388 
rehabilitation (level 2), and access to clinical psychology/neuropsychology for those with severe or 4389 
persistent cognitive impairment or where cognitive impairment is significantly impacting on safety or 4390 
decision making (level 3).  Adequate provision of clinical psychology/neuropsychology is required across 4391 
the pathway to assist in training and supporting the MDT as well as providing specialist clinical 4392 
management for those requiring it, particularly at level 3. [2023] 4393 

4.28 Recommendations  4394 

A Healthcare professionals should select screening tools and assessments for psychological 4395 

problems appropriate to the person with stroke’s needs, with clear rationale provided 4396 

regarding which tools are to be used in which circumstances.  These tools and 4397 

assessments should: 4398 

 ‒  be validated for use in people with stroke; 4399 

 ‒  include training for staff in their use that is freely available; 4400 

 ‒  cover the full range of potential impairments including global cognition, attention, 4401 

visual perception, memory, executive functioning, and driving; 4402 

 ‒  be applied consistently along local stroke pathways.  [2023] 4403 

B All members of the stroke MDT should be trained and engaged in supporting those with 4404 

psychological problems following stroke.  The MDT should have the stroke-specific 4405 

knowledge and skills to support people with cognitive impairment after stroke in daily 4406 

activities and reduce the impact on participation, including making any necessary 4407 

adjustments to the rehabilitation approach. [2023] 4408 

C Clinical psychology/neuropsychology should be available to MDT members involved in the 4409 

assessment and formulation of psychological problems after stroke, to provide clinical 4410 

supervision, advice and support. [2023] 4411 

D Stroke-skilled clinical psychology/neuropsychology should be available where people with 4412 

stroke have complex or atypical psychological presentations, or specific issues affecting 4413 

risk or safety. [2023] 4414 

E Following any screening or assessment, people with cognitive impairment after stroke and 4415 

their family/carers should receive feedback, appropriate supportive information and 4416 

education regarding the findings, implications, and recommended approach to their 4417 

cognitive problems. [2023] 4418 

F People with cognitive impairment after stroke should be considered for moderate-4419 

intensity cardiorespiratory training programmes to improve cognitive function according 4420 

to the person’s needs, goals and preferences, as part of an overall treatment approach 4421 

that also includes neuropsychological assessment and intervention.  Cognitive impairment 4422 
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should not be considered a barrier to engaging with repetitive task training.  [2023] 4423 

4.28 Sources 4424 

A-E Guideline Development Group consensus  4425 

F Lin et al, 2022; Guideline Development Group consensus  4426 

4.28 Evidence to recommendations  4427 

Cognitive research usually focuses on a specific impairment meaning there is little research into general 4428 
cognitive rehabilitation.  The Guideline Development Group reviewed three RCTs.  Schmidt et al (2013) 4429 
evaluated a self-awareness intervention based on a meal preparation activity, comparing three groups: 4430 
video with verbal feedback, verbal feedback alone and no feedback.  Video with verbal feedback was 4431 
superior to the other methods but the type of brain injury was unspecified and the relevance to stroke is 4432 
unclear.  Alvarez-Sabin et al (2013) evaluated citicoline (a complex nucleotide composed of ribose, 4433 
pyrophosphate, cytosine and choline).  They cautiously concluded that citicoline showed promise in a 4434 
composite score derived from multiple cognitive tests, but larger trials with functional outcomes are 4435 
needed.  A recent, good quality systematic review and meta-analysis indicated that physical activity/ 4436 
exercise can significantly improve overall cognition, executive function and working memory in people 4437 
with chronic cerebrovascular disease, particularly if there was a cognitive impairment at the start of the 4438 
intervention.  Moderate-intensity aerobic training was the most effective form of delivery (Lin et al., 4439 
2022). [2023] 4440 
 4441 

4.29 Cognitive screening 4442 

Cognitive screening uses a brief multidomain test to identify cognitive problems after stroke.  Screening 4443 
makes a distinction between those with and without likely problems, and identifies a group who may 4444 
need more detailed or bespoke assessment.  Early screening (in the first few days after stroke) is 4445 
expected to offer value in care planning, and is applicable for most patients with exceptions where 4446 
conscious level is reduced, delirium or severe cognitive impairment would confound the interpretation.  4447 
Decision-making about if/when to proceed with cognitive screening should be based on clinical 4448 
judgement and an understanding of the purpose of screening.  Where cognitive screening is judged to 4449 
be impractical or inappropriate, consideration must nevertheless be given to the potential influence of 4450 
cognitive impairment on immediate support and care needs of the patient e.g. awareness of risk, 4451 
initiating taking drinks, making meal choices, managing visitors. [2023] 4452 
 4453 
Cognitive screening is not diagnostic, and the screening test result is only part of the early 4454 
multidisciplinary assessment process.  The MDT approach and treatment plan should be informed by a 4455 
holistic understanding of the patient’s and (if relevant) family’s perception of current cognitive status, 4456 
ongoing clinical interpretation of patient’s presentation, and their screening performance. [2023] 4457 
 4458 
Common uses of cognitive screening will include: to establish the presence or absence of a deficit; to 4459 
provide preliminary information regarding strengths and weaknesses; to give an indication of immediate 4460 
support needs and long-term care and rehabilitation planning considerations (along with wider clinical 4461 
information available to the MDT); to optimise the design of individual rehabilitation programmes; to 4462 
consider assessment needs regarding mental capacity; and to plan further detailed and specific 4463 
assessments. [2023] 4464 
 4465 
The timing of cognitive screening is influenced by several variables, including the ability of the patient to 4466 
engage in the process and the intended purpose of the screen.  While early screening to identify 4467 
cognitive deficits can be helpful, impaired performance on a screening test is common in the first days 4468 
following stroke and the natural history is usually a degree of spontaneous improvement over time.  The 4469 
key consideration in timing a screen must be the identification of cognitive factors required for planning 4470 
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necessary support and rehabilitation.  Direct cognitive assessment may not be feasible or useful early 4471 
after stroke, but screening for delirium and pre-stroke cognitive issues can begin immediately. [2023] 4472 
 4473 
Re-screening is not routinely required at each transition along the pathway, but should be undertaken 4474 
only when clinically indicated.  Re-screening is part of the ongoing pathway of care and is indicated 4475 
when knowledge of cognitive function is not sufficient (due to the passage of time or change of patient 4476 
status over time); or when the conclusions from previous cognitive screening or assessment cannot be 4477 
accessed. [2023] 4478 
 4479 
Screens should only be administered and interpreted by staff trained in the use of the selected tool, 4480 
who are familiar with its limitations.  Advice from colleagues with appropriate expertise should be 4481 
sought to aid test interpretation where needed. [2023] 4482 

4.29 Recommendations  4483 

A Healthcare professionals screening for cognitive problems after stroke should establish a 4484 

baseline of pre-stroke cognitive abilities by taking a collateral history with 4485 

family/carers/clinical notes. [2023] 4486 

B People with stroke should be routinely screened for delirium.  Multidisciplinary teams 4487 

should be aware of delirium throughout the person’s inpatient stay, and an unexpected 4488 

change in cognition should prompt a further screen for delirium. [2023] 4489 

C People with stroke should be screened for cognitive problems as soon as it is medically 4490 

appropriate and they are able to participate in a brief interaction, usually within the initial 4491 

days following stroke. [2023] 4492 

D Healthcare professionals who undertake cognitive screening of people with stroke should 4493 

have the necessary knowledge and skills to appropriately select a screening tool for the 4494 

identified purpose; to appropriately administer cognitive screening tools; and to interpret 4495 

the findings taking account of the person’s pre-stroke cognition, perception of cognition, 4496 

functional abilities and other relevant factors such as mood. [2023] 4497 

E People with cognitive impairment after stroke identified by screening should have further 4498 

assessment, including functional assessment and ongoing cognitive or neuropsychological 4499 

assessment where indicated, to inform treatment planning, patient and family education 4500 

and discharge planning. [2023] 4501 

4.29 Sources  4502 

A-E  Guideline Development Group consensus  4503 

 4504 

4.30  Cognitive assessment 4505 

In this context assessment means undertaking a detailed or focused investigation and evaluation, that 4506 
may be both diagnostic and prognostic.  This can be achieved by combining assessment of functional 4507 
performance, standardised cognitive assessments and the patients’ perception of their cognitive skills 4508 
and difficulties experienced. Assessment is required to determine the nature and extent of the 4509 
impairment, to detect more subtle cognitive changes and to provide a detailed cognitive profile. 4510 
However, assessment is an ongoing process that should continue across the stroke pathway, with 4511 
assessments undertaken as required to inform a rehabilitation approach relevant to patients’ individual 4512 
needs. [2023] 4513 
 4514 
Assessment requires a specialised assessor such as an occupational therapist or clinical psychologist/ 4515 
clinical neuropsychologist. The assessor requires the relevant skills and knowledge to undertake and 4516 
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interpret the assessment needed, and to evaluate the clinical presentation in the context of other 4517 
influencing variables such as education/IQ and clinical context. [2023] 4518 
 4519 
Standardised assessments can be multidomain but are more likely to be limited to an aspect/s of 4520 
cognition under investigation. [2023] 4521 

4.30 Recommendations  4522 

A An in-depth cognitive assessment (including assessment of functional performance), using 4523 

standardised and validated tools, should be conducted to determine the nature of 4524 

cognitive difficulties and to detect uncommon or subtle changes for which the screening 4525 

may lack sensitivity. [2023] 4526 

B Community stroke teams (including clinical psychology/clinical neuropsychology) should 4527 

be available to routinely accept referrals for further cognitive assessment, identification of 4528 

rehabilitation goals and assessment/management of risk, including where it is 4529 

inappropriate for this to be conducted in the hyperacute/acute setting. [2023] 4530 

C Standardised cognitive assessments should only be carried out by a specialised assessor 4531 

(for example, occupational therapists with relevant knowledge and skills, or stroke clinical 4532 

psychologists/clinical neuropsychologists) who have appropriate training and who are 4533 

aware of the statistical limitations and properties of the various tests. [2023] 4534 

D Detailed assessment should be conducted by community stroke teams for those returning 4535 

to cognitively demanding roles such as managing Instrumental Activities of Daily Living (eg 4536 

finances, driving or working). [2023] 4537 

4.30 Sources  4538 

A-D Guideline Development Group consensus  4539 

 4540 

4.31  Apraxia 4541 

Apraxia is the difficulty performing purposeful actions due to disturbance of the conceptual ability to 4542 
organise actions to achieve a goal.  People with apraxia often have problems carrying out everyday 4543 
activities such as dressing or making a hot drink despite adequate strength and sensation.  They may 4544 
also have difficulties in selecting the right object at the right time or in using everyday objects correctly.  4545 

Apraxia can be detected using standardised tools (e.g. Test of Upper Limb Apraxia [TULIA]) and is usually 4546 
associated with damage to the left cerebral hemisphere. 4547 
 4548 

4.31 Recommendations 4549 

A People with difficulty executing tasks after stroke despite adequate limb movement 4550 

should be assessed for the presence of apraxia using standardised measures. 4551 

B People with apraxia after stroke should: 4552 

‒ have their profile of impaired and preserved abilities determined using a standardised 4553 

approach; 4554 

‒ have the impairment and the impact on function explained to them, their 4555 

family/carers, and the multidisciplinary team; 4556 

‒ be offered therapy and/or trained in compensatory techniques specific to the deficits 4557 

identified, ideally in the context of a clinical trial. 4558 

 4559 
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4.31 Sources 4560 

A   Working Party consensus 4561 

B   West et al, 2008; Vanbellingen et al, 2010, 2011 4562 

 4563 

4.31 Evidence to recommendations 4564 

In the absence of new evidence of sufficient quality the recommendations have not changed.  One 4565 
Cochrane review found insufficient evidence for the effectiveness of strategy training, transfer of 4566 
training or gesture training (West et al., 2008).  Case series research suggests that the types of observed 4567 
action errors are important clues for the type of retraining needed (Sunderland et al., 2006).  Future 4568 
research needs to provide detailed descriptions of the interventions and measure the impact on 4569 
everyday function. 4570 
 4571 

4.32  Attention and concentration 4572 

Attention is a prerequisite for almost all cognitive functions and everyday activities.  Disturbed alertness 4573 
is common after stroke especially in the first few days and weeks, and more so in non-dominant 4574 
hemisphere stroke.  Attention impairments may persist in the longer term and may be specific (e.g. 4575 
focusing, dividing or sustaining attention) or more generalised, affecting alertness and speed of 4576 
processing and be evident in poor engagement or general slowness.  Attention problems may lead to 4577 
fatigue, low mood and difficulty with independent living. 4578 
 4579 

4.32 Recommendations 4580 

A   People who appear easily distracted or unable to concentrate after stroke should have 4581 

their attentional abilities assessed using standardised measures. 4582 

B   People with impaired attention after stroke should have cognitive demands reduced by: 4583 

‒ having shorter treatment sessions; 4584 

‒ taking planned rests; 4585 

‒ reducing background distractions; 4586 

‒ avoiding activities when tired. 4587 

C   People with impaired attention after stroke should: 4588 

‒ have the impairment explained to them, their family/carers and the multidisciplinary 4589 

team; 4590 

‒ be offered an attentional intervention (e.g. time pressure management, attention 4591 

process training, environmental manipulation), ideally in the context of a clinical trial; 4592 

‒ be given as many opportunities to practise their activities as reasonable under 4593 

supervision. 4594 

 4595 

4.32 Sources 4596 

A–B  Working Party consensus 4597 

C   Loetscher and Lincoln 2013; Working Party consensus 4598 

 4599 

4.32 Evidence to recommendations 4600 

Recommendations have not changed as the only new evidence of sufficient quality is one Cochrane 4601 
review of six small studies (Loetscher and Lincoln, 2013).  This found limited evidence that cognitive 4602 
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rehabilitation interventions (attention process training, time pressure management and/or computer-4603 
based training packages) improved some aspects of attention in the short term, but insufficient 4604 
evidence for any persisting effects. 4605 
 4606 

4.33  Memory 4607 

Subjective problems with memory are very common after stroke, and memory deficits are often 4608 
revealed on formal testing with standardised measures (e.g. the Rivermead Behavioural Memory Test 4609 
[RBMT]).  Memory deficits can lead to longer hospital stay, poorer outcomes, risks to personal safety, 4610 
and cause distress to people with stroke and their family.  Memory loss is a characteristic feature of 4611 
dementia, which affects about 20% of people after stroke, but this section is not directly concerned with 4612 
the impairments associated with diffuse cerebrovascular disease.  It should also be noted that subjective 4613 
memory problems can result from attentional or executive difficulties. 4614 

4.33 Recommendations 4615 

A   People with stroke who report memory problems and those considered to have problems 4616 

with learning and remembering should have their memory assessed using standardised 4617 

measures. 4618 

B   People with memory impairment after stroke causing difficulties with rehabilitation 4619 

should: 4620 

‒ have the impairment explained to them, their family/carers and the multidisciplinary 4621 

team; 4622 

‒ be assessed for treatable or contributing factors (e.g. delirium, hypothyroidism); 4623 

‒ have their profile of impaired and preserved memory abilities determined, including 4624 

the impact of other cognitive deficits e.g. attention; 4625 

‒ have nursing and therapy sessions altered to capitalise on preserved abilities; 4626 

‒ be trained in approaches that help them to encode, store and retrieve new 4627 

information e.g. spaced retrieval (increasing time intervals between review of 4628 

information) or deep encoding of material (emphasising semantic features); 4629 

‒ be trained in compensatory techniques to reduce their prospective memory problems 4630 

(e.g. use of electronic reminders or written checklists); 4631 

‒ receive therapy in an environment as similar as possible to their usual environment. 4632 

4.33 Sources 4633 

A   Working Party consensus 4634 

B   Fish et al, 2008; Das Nair and Lincoln 2012; Working Party consensus 4635 

 4636 

4.33 Evidence to recommendations 4637 

Previous editions of this guideline identified one Cochrane review of two small trials (Das Nair and 4638 
Lincoln, 2007), one RCT of mostly younger people with subarachnoid haemorrhage suggesting 4639 
temporary benefits from electronic paging reminder systems, and two inconclusive studies of the impact 4640 
of active music listening (Fish et al., 2008, Sarkamo et al., 2010, Winkens et al., 2009).  For this guideline 4641 
the Working Party included one small RCT of sufficient quality (Das Nair and Lincoln, 2012).  The ReMiND 4642 
trial compared two memory rehabilitation strategies (compensation and restitution) against a control 4643 
condition (‘self-help’).  People with stroke were in the minority in this mixed neurological sample.  The 4644 
compensation and restitution groups used more internal memory strategies than the control group but 4645 
there was no difference in outcomes.  Further research is needed to establish the clinical effectiveness 4646 
(at the level of activities or participation) and acceptability of memory rehabilitation approaches, 4647 
recruiting larger, more representative, groups of people with stroke. 4648 



 

102 

 

 4649 
 4650 

4.34 Executive function 4651 

Executive function refers to the ability to plan and execute a series of tasks, inhibit inappropriate 4652 
automatic impulses, regulate emotional responses, foresee the consequences of actions and make 4653 
judgments about risk.  The ‘dysexecutive syndrome’ encompasses various impairments, including 4654 
difficulties with problem solving, planning, organising, initiating, inhibiting and monitoring behaviour.  It 4655 
also includes impairments in cognitive flexibility, which is the ability to change cognitive or behavioural 4656 
strategies to adapt to novel or evolving task demands.  These can be detected using standardised tools 4657 

(e.g. the Behavioural Assessment of the Dysexecutive Syndrome [BADS]).  Executive functions rely 4658 
heavily upon attention (Section 4.32) and are associated with deficits in everyday function and 4659 
independence. 4660 

4.34 Recommendations 4661 

A   People with stroke who appear to have adequate skills to perform complex activities but 4662 

fail to initiate, organise or inhibit behaviour should be assessed for the dysexecutive 4663 

syndrome using standardised measures. 4664 

B   People with an impairment of executive function and activity limitation after stroke should 4665 

be trained in compensatory techniques, including internal strategies (e.g. self-awareness 4666 

and goal setting), structured feedback on performance of functional tasks and external 4667 

strategies (e.g. use of electronic reminders or written checklists). 4668 

C  People with an executive disorder after stroke should have the impairment and the impact 4669 

on function explained to them, their family/carers, and the multidisciplinary team. 4670 

4.34 Sources 4671 

A   Working Party consensus 4672 

B   Chung et al, 2013; Working Party consensus 4673 

C   Working Party consensus 4674 

4.34 Evidence to recommendations 4675 

For this guideline, the Working Party evaluated a Cochrane review (Chung et al., 2013), another 4676 
systematic review (Poulin et al., 2012) and two RCTs (Levine et al., 2011, Schmidt et al., 2013).  The 4677 
Cochrane review identified 19 trials (and selected 13 for meta-analysis) but concluded that there was 4678 
insufficient high-quality evidence to guide practice.  Further high-quality research is needed. 4679 
 4680 

4.35 Mental capacity 4681 

Assessment of mental capacity and subsequent actions are an important feature of stroke care due to 4682 
the prevalence of cognitive and communication impairments after stroke.  The law is clear that these 4683 
are not reasons to assume that a person lacks capacity.  [2023] 4684 
 4685 
Mental capacity is assessed by whether a person has an impairment of mind or brain that affects their 4686 
ability to understand, retain and weigh up information relating to a particular decision and/or to express 4687 
their opinions, desires and feelings about the decision.  A capacity assessment is decision-specific and 4688 
often requires the skills of the multidisciplinary team to enable the person with stroke to demonstrate 4689 
their ability to make a decision for themself.  Every opportunity should be taken to support the 4690 
individual to demonstrate capacity, which may involve preparatory sessions introducing resources, 4691 
orientation to the decision, and establishing the most reliable means of communication.  The capacity 4692 
interview should be undertaken by someone with the appropriate skills, relationship with the person, 4693 
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and knowledge of the relevant information.  The interview should be augmented according to the 4694 
person’s individual needs, such as time of day, environment, means of communication and the length of 4695 
interview.  Information gathered at the capacity interview should be presented alongside information 4696 
gathered regarding functional abilities, previously expressed wishes and consistently held preferences. 4697 
[2023] 4698 
 4699 

4.35 Recommendations 4700 

A When making decisions with and on behalf of people with stroke, healthcare professionals 4701 

should adhere to the principles defined in the Mental Capacity Act 2005 (or in Scotland 4702 

the Adults with Incapacity (Scotland) Act 2000), especially with regard to determining 4703 

mental capacity and making decisions in the best interests of a person who lacks mental 4704 

capacity. 4705 

B The specialist multidisciplinary team should be involved in making decisions about mental 4706 

capacity, and should provide information and advice to the person with stroke (when 4707 

appropriate) and their family/carers. 4708 

4.35 Sources 4709 

A http://www.legislation.gov.uk/ukpga/2005/9/contents; 4710 

http://www.legislation.gov.uk/asp/2000/4/contents  4711 

B Working party consensus  4712 

4.35 Evidence to recommendations 4713 

This section covers the ability of people with stroke to make decisions about their health, with reference 4714 
to the specific and legally-defined framework described in the Mental Capacity Act 2005 (in Scotland the 4715 
Adults with Incapacity (Scotland) Act 2000).  The Act lays out statutory principles underpinning practice 4716 
including that ‘a person must be assumed to have capacity unless it is established that they lack 4717 
capacity’.  The Act states that ‘a person is not to be treated as unable to make a decision unless all 4718 
practicable steps to help them to do so have been taken without success‘ and ’the fact that a person is 4719 
able to retain the information relevant to a decision for a short period only does not prevent them from 4720 
being regarded as able to make the decision‘.  This is of particular relevance to people with 4721 
communication (e.g. aphasia, Section 3.43) and cognitive impairments (Sections 4.28-4.30) after stroke.  4722 
The Act obliges those taking a decision on behalf of an adult who lacks mental capacity to decide in their 4723 
best interests and ‘must consider so far as is reasonably ascertainable…the person’s past and present 4724 
wishes and feelings and, in particular, any relevant written statement made by them when they had 4725 
capacity’. 4726 
 4727 

4.36 Perception  4728 

Perception involves the processing and interpretation of incoming sensations, which is essential to 4729 
everyday activities.  Perceptual functions include awareness, recognition, discrimination and 4730 
orientation.  Disorders of perception are common after stroke and may affect any sensory modality.  4731 
However, visual perception has been the most widely studied, particularly visual agnosia (impaired 4732 
object recognition).  Perceptual disorders can be detected using standardised assessment tools (e.g. the 4733 
Visual Object and Space Perception battery [VOSP]).  It is important to distinguish between deficits 4734 
affecting the whole perceptual field (covered in this section) and unilateral deficits (Section 4.37) or 4735 
damage to the visual pathway or eye movements (Section 4.48). 4736 
 4737 

4.36 Recommendations 4738 

A   People who appear to have perceptual difficulties after stroke should have a perceptual 4739 

http://www.legislation.gov.uk/ukpga/2005/9/contents
http://www.legislation.gov.uk/asp/2000/4/contents
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assessment using standardised measures. 4740 

B   People with agnosia after stroke should: 4741 

‒ have the impairment explained to them, their family/carers and the multidisciplinary 4742 

team; 4743 

‒ have their environment assessed and adapted to reduce potential risks and promote 4744 

independence; 4745 

‒ be offered a perceptual intervention, such as functional training, sensory stimulation, 4746 

strategy training and/or task repetition, ideally in the context of a clinical trial. 4747 

4.36 Sources 4748 

A   Working Party consensus 4749 

B   Bowen et al, 2011; Working Party consensus 4750 

 4751 

4.36 Evidence to recommendations 4752 

A Cochrane review (Bowen et al., 2011) examined the evidence for the four main intervention 4753 
approaches that are used, often in combination, in clinical practice: functional training, sensory 4754 
stimulation, strategy training and task repetition.  There is uncertainty over the merits of any one 4755 
approach over any other.  The updated literature search for the current guideline did not find any 4756 
further trials of effectiveness. 4757 
 4758 

4.37 Neglect 4759 

Problems with spatial awareness (also referred to as visuospatial inattention) refer to a reduced 4760 
awareness of some part/s of the person’s body or their environment.  Visual neglect can be allocentric 4761 
(relating to interpreting environmental stimuli) or egocentric (relating to the person’s own point of 4762 
view).  It is more common in people with non-dominant hemisphere stroke (typically causing left-sided 4763 
neglect) and those with hemianopia.  Behavioural symptoms include bumping into objects on the 4764 
affected side or only reading one side of pages in newspapers or books.  Patients are usually unaware of 4765 
the impairment, and therefore the treatment approach differs from that used in hemianopia where 4766 
patients are more readily able to compensate. [2023] 4767 
 4768 
Neglect can be detected using standardised assessments (e.g. the Behavioural Inattention Test) and 4769 
should be reviewed across personal, reaching and locomotor space.  Neglect can be severe, with a 4770 
person demonstrating features of the neglect syndrome (such as being unable to turn their head beyond 4771 
the midline), or very subtle, affecting people moving through locomotor space, which may only be 4772 
evident during a more cognitively demanding task.  It is particularly important to ensure those who are 4773 
using electric wheelchairs, crossing roads or returning to driving or work are fully assessed.  Neglect is 4774 
linked with the attentional systems of the brain, thus occurs in people with difficulties maintaining and 4775 
dividing attention, and impacts on activities of daily living, motor recovery (through learnt non-use) and 4776 
safety. [2023] 4777 
 4778 
Sensory neglect (extinction) is also a feature post stroke, with people lacking awareness of the sense of 4779 
touch, proprioception or movement in a limb, despite sensation being present.  In those with severe 4780 
neglect, both sensory and visual neglect are often present. [2023] 4781 

4.37 Recommendations 4782 

A People with stroke affecting the non-dominant cerebral hemisphere should be considered 4783 

at risk of impaired awareness on the contralateral side and should be assessed for this 4784 

using standardised measures. 4785 
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B When assessing problems with spatial awareness in people with stroke, clinicians should 4786 

use a standardised test battery in preference to a single subtest, and the effect on 4787 

functional tasks such as dressing and mobility should be included. 4788 

C People with impaired awareness to one side after stroke should: 4789 

‒ have the impairment explained to them, their family/carers and the multidisciplinary 4790 

team; 4791 

‒ be trained in compensatory strategies to reduce the impact on their activities; 4792 

‒ be given cues to draw attention to the affected side during therapy and nursing 4793 

activities; 4794 

‒ be monitored to ensure that they do not eat too little through missing food on one 4795 

side of the plate; 4796 

‒ be offered interventions aimed at reducing the functional impact of the reduced 4797 

awareness (e.g. visual scanning training, limb activation, sensory stimulation, eye 4798 

patching, prism wearing, prism adaptation training, mirror therapy, galvanic vestibular 4799 

stimulation, transcranial magnetic stimulation), ideally in the context of a clinical trial. 4800 

4.37 Sources 4801 

A   Working Party consensus 4802 

B   Jehkonen et al, 2006 4803 

C   Bowen et al, 2013; Working Party consensus  4804 

 4805 

4.37 Evidence to recommendations 4806 

Current evidence consists of a Cochrane review of 23 RCTs (Bowen et al., 2013) and three more recent 4807 
RCTs which investigated mirror therapy (Pandian et al., 2014), galvanic vestibular stimulation (Wilkinson 4808 
et al., 2014) and sensory cueing (Fong et al., 2013).  Transcranial magnetic stimulation (TMS) was 4809 
outside the scope of the review.  There is insufficient high-quality evidence to recommend any specific 4810 
interventions to increase independence.  However, there is some very limited evidence that cognitive 4811 
rehabilitation may have an immediate beneficial effect on tests of neglect (Bowen et al., 2013).  The 4812 
trials of mirror therapy, galvanic vestibular stimulation, sensory cueing and TMS showed promise, but 4813 
these require evaluation in larger trials with higher quality research design and reporting. 4814 
 4815 

4.38 Mood and well-being 4816 

The following sections covers a range of emotional problems that can occur after a stroke, with 4817 
recommendations to help the person with stroke to achieve improved well-being and quality of life.  The 4818 
recommendations should be implemented in the context of psychological needs assessment and 4819 
psychological care planning as well as those relating to the organisation of psychological care (Section 4820 
2.11) See also the section on self-management (Section 4.4). [2023] 4821 
 4822 

4.39 Anxiety, depression and psychological distress  4823 

Mood disturbance is very common after stroke.  It may present as low mood/depression or anxiety, or 4824 
with increased levels of emotional agitation, instability or lability, limiting functional recovery and often 4825 
associated with risk assessment needs and increased mortality (House et al., 2001, Morris et al., 1993).  4826 
Many people with stroke are troubled by psychological distress that does not meet diagnostic criteria 4827 
for depression and anxiety but which nevertheless disrupts and impedes their lives and relationships. 4828 
[2023] 4829 
 4830 
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Depression affects about one-third of people with stroke and frequently persists long-term (Hackett et 4831 
al., 2009a, Ayerbe et al., 2014).  Anxiety is also common, affecting around one-quarter of people with 4832 
stroke, and, like depression, may only become evident after several months (Knapp et al., 2020).  4833 
Depression and anxiety are closely linked and may be part of a single emotional response to stroke, 4834 
commonly alongside additional psychological effects such as hopelessness, frustration or anger. [2023] 4835 
 4836 
In a UK survey, three-quarters of people with stroke reported experiencing at least one mental health 4837 
problem after a stroke, with 44% of people reporting experiencing anxiety or depression, 42% 4838 
experiencing mood swings, 47% experiencing reduced self confidence and 16% reporting suicidal 4839 
thoughts (Stroke Association, 2020).  A survey of long-term needs found that nearly three-quarters of 4840 
people with emotional difficulties felt their needs had not been fully met (McKevitt et al., 2011). [2023] 4841 
 4842 
Psychological disturbances also commonly follow on from neuropsychological consequences of stroke, 4843 
whether such underlying neuropsychological effects are recognised or hidden.  This highlights the need 4844 
for sufficient and adequate assessment to correctly identify what may underpin and explain emotional 4845 
changes after stroke and thereby guide appropriate rehabilitation approaches.  Additionally, pre-stroke 4846 
mood disturbance/mental health issues may frequently exist, which will affect post-stroke experience 4847 
(Taylor-Rowan et al., 2019), so will need to be considered and understood in terms of any implications 4848 
on clinical management and rehabilitation planning. [2023] 4849 
 4850 
As far as is possible, approaches and assessment measures should be adapted for use with people with 4851 
mild aphasia, and several have been designed specifically for people with more severe aphasia (e.g. the 4852 
Stroke Aphasic Depression Questionnaire [SADQ], the Depression Intensity Scale Circles [DISCS] or the 4853 
Behavioural Outcomes of Anxiety [BOA] scale).  4854 

 4855 

4.39 Recommendations 4856 

A People with stroke should be routinely screened for anxiety and depression using 4857 

standardised tools, alongside other sources of information, to inform clinical formulation 4858 

of treatment and support needs. [2023] 4859 

B People with stroke with one mood disorder (e.g. depression) should be assessed for 4860 

others (e.g. anxiety). [2023] 4861 

C When assessing, diagnosing or treating people with mood disorders after stroke, clinicians 4862 

should take account of other relevant factors such as pre stroke psychological history, type 4863 

of stroke and other features such as cognitive or language deficits and fatigue. [2023] 4864 

D People with mood disorders after stroke who are assessed to have suicidal ideas or intent, 4865 

or who have a previous history of suicidal ideas or intent, should be referred for 4866 

assessment and risk management by a psychiatrist and have a risk management plan 4867 

enacted immediately. [2023] 4868 

E People with depression or anxiety after stroke, and those assessed to be at risk, should be 4869 

considered by the MDT for non-pharmacological approaches, education and a reasonable 4870 

period of watchful waiting where appropriate. [2023] 4871 

F People with stroke should be offered one-to-one motivational interviewing or problem-4872 

solving therapy, adapted as necessary for people with aphasia or cognitive impairment, as 4873 

part of a multidisciplinary rehabilitation approach to prevent depression. [2023] 4874 

G People with stroke at significant risk of anxiety or depression should be offered 4875 

psychological therapies (motivational interviewing, cognitive behavioural therapy, 4876 

problem-solving therapy or acceptance and commitment therapy) provided they have 4877 

sufficient cognitive and language skills to engage with the therapy. [2023] 4878 

H People with stroke should not be routinely offered SSRIs for the prevention of depression, 4879 
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but SSRIs may be considered when other preventative approaches are not appropriate 4880 

(e.g. in people with severe cognitive or language impairment) or when the risk of 4881 

depression is high (e.g. in people with a previous history of depression).  The balance of 4882 

risk and benefit from SSRIs should consider the potential for increased adverse effects 4883 

(seizures and hip fracture). [2023] 4884 

I  People with depression after stroke should be offered a SSRI and/or psychological 4885 

interventions (motivational interviewing, cognitive behavioural therapy or problem-4886 

solving therapy) adapted as necessary for use with people with aphasia or cognitive 4887 

impairment. [2023] 4888 

J People with depression after stroke may be considered for non-invasive brain stimulation, 4889 

ideally in the context of a clinical trial. [2023] 4890 

K People with aphasia and low mood after stroke should be considered for individual 4891 

behavioural therapy. [2023] 4892 

L People with anxiety after stroke may be considered for drug therapy, after discussion 4893 

between clinician and the person regarding adverse events and alternative treatment 4894 

approaches including psychological interventions. [2023] 4895 

M People with depression or anxiety after stroke who are treated with antidepressant 4896 

medication should be monitored for effectiveness and adverse effects within first 6 weeks.  4897 

If there has been a benefit people should be treated for at least four months beyond initial 4898 

recovery.  If the person’s mood has not improved after 6 weeks, medication adherence 4899 

should be checked before considering a dose increase, a change to another antidepressant 4900 

or an alternative non-pharmacological treatment. [2023] 4901 

N People with persistent moderate to severe emotional disturbance after stroke who have 4902 

not responded to high intensity psychological intervention or pharmacological treatment 4903 

should receive collaborative care, involving liaison between the GP, stroke team and 4904 

secondary care mental health services with supervision from a senior mental health 4905 

professional, which should include long term follow-up. [2023] 4906 

O Stroke clinicians should be aware of the psychological needs of people with stroke and 4907 

their family/carers, and routinely provide education, advice, and emotional support for 4908 

them.  Multidisciplinary teams should embed approaches that promote physical and 4909 

mental well-being within the wider rehabilitation package, and collaborate with other 4910 

statutory and voluntary services to deliver them, such as: 4911 

‒ increased social interaction; 4912 

‒ meaningful activities to support rebuilding of self-confidence and self-esteem; 4913 

‒ increased exercise; 4914 

‒ mind-body interventions such as relaxation, mindfulness, Tai Chi and yoga; 4915 

‒ other psychosocial interventions such as psychological education groups. [2023] 4916 

P Where people with depression or anxiety after stroke are being treated within primary 4917 

care mental health services (such as Improving Access to Psychological Therapies [IAPT]) 4918 

or secondary care mental health services, advice/consultation and training should be 4919 

available from the stroke service.  Guidance for the management of people with 4920 

significant language and cognitive impairment should be agreed between services and 4921 

joint working offered where appropriate. [2023] 4922 

Q People with severe, persistent, or atypical symptoms of emotional disturbance after 4923 

stroke, and those with complex presentations where emotional disturbance, cognitive and 4924 

language deficits co-exist, should receive specialist assessment and treatment from a 4925 

clinical psychologist/neuropsychologist to facilitate MDT formulation and treatment 4926 

planning. [2023] 4927 
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R Healthcare professionals who undertake mood assessment of people with stroke should 4928 

have the necessary knowledge and skills to appropriately select a screening tool for the 4929 

identified purpose; to appropriately administer assessment tools; and to interpret the 4930 

findings taking into account the person’s pre-stroke psychological history, perception of 4931 

mood, and other relevant contextual factors such as medical state, fatigue, and sleep. 4932 

[2023] 4933 

4.39 Sources 4934 

A-E  Guideline Development Group consensus  4935 

F Allida et al. 2020a  4936 

G Guideline Development Group consensus  4937 

H-J Allida et al. 2020a; Allida et al, 2020b; Guideline Development Group consensus  4938 

K Thomas et al., 2013  4939 

L Knapp et al., 2017; Guideline Development Group consensus  4940 

M NICE NG222 Depression in adults treatment and management, 2022  4941 

N-R Guideline Development Group consensus  4942 

4.39 Evidence to recommendations 4943 

The evidence reviewed for the current edition of the guideline was largely based on three Cochrane 4944 
systematic reviews: treating anxiety (Campbell Burton et al., 2011), and preventing and treating 4945 
depression (Allida et al, 2020a & b).  For anxiety, the Cochrane review of three studies indicated that 4946 
psychological interventions and drug treatments appear useful (Campbell Burton et al., 2011, Mead et 4947 
al., 2012) but the studies were of low quality.  SSRIs reduce anxiety but no single SSRI is superior to any 4948 
other (Mead et al., 2012).  The Guideline Development Group considered a small RCT of a self-help 4949 
relaxation recording which showed promise (Golding et al., 2015) but a larger sample would be needed 4950 
to confirm recommendations.  More research is needed into psychological interventions for anxiety 4951 
after stroke. [2023] 4952 
 4953 
A Cochrane review of 19 RCTs with 1771 patients found that there was low quality evidence that 4954 
selective serotonin reupdate inhibitors (SSRIs) can prevent depression in some stroke survivors but 4955 
there remains uncertainty over the balance of benefits and risk of adverse events (Hackett et al., 2009a, 4956 
Hackett et al., 2009b, Tsai et al., 2011, Allida et al., 2020). Another systematic review and meta-analysis 4957 
(Kalbouneh et al., 2022) found SSRIs had a significant effect in preventing and treating depression but 4958 
with an increased the risk of seizures.  Similarly, low quality evidence showed that psychological 4959 
interventions, such as motivational interviewing or problem-solving therapy, may help prevent 4960 
depression (Allida et al., 2020). [2023] 4961 
 4962 
There have been three recent, large scale RCTs which used the SSRI fluoxetine in the first days following 4963 
stroke (Almeida et al., 2021, Dennis et al., 2020, Lundström et al., 2020), one of which is cited in the 4964 
Cochrane review of SSRIs for stroke recovery (Legg et al., 2019) and two meta-analyses of fluoxetine for 4965 
stroke recovery (Elsnhory et al., 2022, Mead et al., 2019).  The trials were designed to assess functional 4966 
recovery but collected information on the incidence of depression.  Two of the studies suggested that 4967 
drug therapy could reduce depression but at the cost of more serious adverse events, principally 4968 
seizures and hip fracture. [2023] 4969 
 4970 
A Cochrane review (Allida et al., 2020) of 49 trials and over 3000 patients synthesized low quality (high 4971 
risk of bias) evidence that non-invasive brain stimulation and psychological interventions may be of 4972 
benefit in the treatment of depression, in addition to pharmacological treatment with SSRIs.  Of interest 4973 
psychological interventions were evaluated as a stand-alone treatment and were found to be as 4974 
effective as combined therapy (SSRI and psychological therapy).  For people with aphasia after stroke, 4975 
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individual behavioural therapy from an assistant psychologist was found to be more effective than usual 4976 
care at improving mood (Thomas et al., 2013). [2023] 4977 
 4978 
Acceptance and commitment therapy following stroke is a promising new area (Majumdar and Morris, 4979 
2019, Niu et al., 2022) that has received interest from clinicians and where further research is required.  4980 
Further work is also needed to explore the adaptations required to cognitive behavioural therapy for 4981 
use in people with stroke.  All psychological therapies should be underpinned by a neuropsychological 4982 
understanding of the effects of stroke and should only be practiced by members of the team with 4983 
adequate training and clinical supervision. [2023] 4984 
 4985 

4.40 Apathy  4986 

Apathy is described as a reduction in goal-directed activity in behavioural, cognitive or social dimensions 4987 
of a person’s life in comparison to their previous level of functioning (Robert et al., 2018).  It can be 4988 
characterised by both subjective motivational changes and reduced observable behaviour and by 4989 
decreased emotional responsiveness.  Apathy occurs in about one-third of people with stroke and has a 4990 
negative impact on functional outcomes, and is under-recognised and poorly understood (Tay et al., 4991 
2021). [2023] 4992 

4.40 Recommendations 4993 

A For people with stroke who show diminished motivation, reduced goal-directed behaviour 4994 

or decreased emotional responsiveness that is persistent and affects engagement with 4995 

rehabilitation or functional recovery, apathy should be considered as a differential 4996 

diagnosis alongside other cognitive and mood disorders. [2023] 4997 

B People with apathy after stroke should have a review of rehabilitation goals to ensure they 4998 

reflect the person’s values, preferences and priorities.  The person’s confidence to 4999 

complete rehabilitation activities and plans should also be considered as an additional 5000 

need requiring support. [2023] 5001 

C People with apathy after stroke should be managed by a multidisciplinary approach in line 5002 

with the stepped care and matched care models of psychological care.  Assessment and 5003 

treatment from a clinical psychologist/neuropsychologist should be available, particularly 5004 

when the presentation is complex, persistent or is resistant to approaches trialled by the 5005 

multidisciplinary team, to support assessment, clinical formulation and rehabilitation 5006 

planning. [2023] 5007 

D People with apathy after stroke should have the impairment and the impact on function 5008 

explained to them, their family/carers, and the multidisciplinary team. [2023] 5009 

E Members of the stroke multidisciplinary team should receive training in psychological care 5010 

including apathy, at levels appropriate to the stepped care/matched care models. [2023] 5011 

4.40 Sources 5012 

A-E Guideline Development Group consensus [2023] 5013 

4.40 Evidence to recommendations  5014 

Systematic reviews and meta-analyses have reported post-stroke apathy is associated with levels of 5015 
disability, depression and cognitive impairment (Caeiro et al., 2013, van Dalen et al., 2013).  Recognition 5016 
of apathy after stroke is important for informing rehabilitation approaches and outcomes, but there is a 5017 
lack of high quality evidence to guide recommendations on assessment and management.  Recent 5018 
studies (2015-2022) have included an underpowered (n=13) RCT of the pharmacological treatment 5019 
nefiracetam (Brockman et al., 2016), a pilot trial (n=13) of repetitive transcranial magnetic stimulation 5020 
(Sasaki et al., 2017) and a randomised controlled trial (n=30) of strategy training (Skidmore et al., 2015).  5021 
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Earlier trials have examined antidepressants, modafinil and cholinesterase inhibitors, but no agent has 5022 
shown a convincing treatment effect. [2023] 5023 
 5024 

4.41 Emotionalism 5025 

Emotionalism is an increase in emotional behaviour (crying or, less commonly, laughing) following 5026 
minimal provoking stimuli.  Around 20% of people with stroke are affected in the first six months and 5027 
although frequency decreases by 12 months, more than 10% remain affected (Hackett et al., 2010).  5028 
Emotionalism can be distressing for people with stroke and their families and can interfere with 5029 
rehabilitation. 5030 

4.41 Recommendations 5031 

A   People with stroke who persistently cry or laugh in unexpected situations or are upset by 5032 

their fluctuating emotional state should be assessed by a specialist member of the 5033 

multidisciplinary team trained in the assessment of emotionalism. 5034 

B   People diagnosed with emotionalism after stroke should be appropriately distracted from 5035 

the provoking stimulus when they show increased emotional behaviour. 5036 

C   People with severe or persistent emotionalism after stroke should be given antidepressant 5037 

medication, monitoring effectiveness by the frequency of crying.  They should be 5038 

monitored for adverse effects and treated for at least four months beyond initial recovery.  5039 

If the person’s emotionalism has not improved after 2-4 weeks, medication adherence 5040 

should be checked before considering a dose increase or a change to another 5041 

antidepressant. 5042 

4.41 Sources 5043 

A,B  Working Party consensus 5044 

C Hackett et al, 2010 5045 

4.41 Evidence to recommendations 5046 

Recommendations have not changed since the previous guideline when they were based on one 5047 
Cochrane review (Hackett et al., 2010) and the consensus of the Working Party, as there have been no 5048 
subsequent high-quality research studies.  There is no evidence regarding the choice of antidepressant 5049 
or length of treatment, and well designed longer-term studies are needed. 5050 
 5051 

Communication and language 5052 

4.42 Introduction 5053 

This section covers the range of speech and language problems that can occur after stroke with 5054 
recommendations to help the person with stroke to communicate and increase social participation.  5055 
Swallowing impairment (dysphagia) is covered elsewhere (Section 4.26 Swallowing). [2023] 5056 

4.43 Aphasia 5057 

Aphasia refers to an impairment of language function affecting all aspects of communication including 5058 
speaking, understanding, reading (separately called alexia) and writing (agraphia).  Aphasia affects about 5059 
a third of people with stroke, and can have a significant impact on the lives of individuals and their 5060 
family/carers.  Aphasia has wide-ranging effects on mood, self-image, well-being, relationships, 5061 
employment, leisure and social opportunities.  Problems with communication can also occur following 5062 
damage to the non-dominant hemisphere. [2023] 5063 
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 5064 
Delivery of speech and language interventions can be described under two main approaches: 5065 
interventions delivered by trained professionals (e.g. speech and language therapists), which are 5066 
currently the majority and address many aspects of language use, and digital therapies delivered on 5067 
computers, mobile devices or as apps, which tend to target a specific aspect of language function e.g. 5068 
the ability to retrieve and produce specific spoken words.  Some studies have investigated a blend of the 5069 
two approaches and use mainstream and specialist software to augment therapist-delivered speech and 5070 
language therapy.  In order to evaluate complex interventions such as speech and language therapy 5071 
(SLT) a broad range of studies are required (Skivington et al., 2021). [2023] 5072 
 5073 

4.43 Recommendations 5074 

A People with stroke should be assessed early after stroke for communication difficulties by 5075 

a speech and language therapist to diagnose the problem, devise and implement a 5076 

treatment programme and explain the nature and implications to the person, their 5077 

family/carers and the multidisciplinary team. [2023] 5078 

B People with aphasia should be given the opportunity to improve their language and 5079 

communication abilities with speech and language therapy as frequently and for as long as 5080 

they continue to make meaningful gains. [2023] 5081 

C People with aphasia after stroke should be offered access to appropriate practice-based 5082 

digital therapies.  Adherence to and engagement with these digital therapies will likely be 5083 

improved if supported by a carer or healthcare professional. [2023] 5084 

D People with communication difficulties after stroke should be offered access to 5085 

communication aids if appropriate. [2023] 5086 

E People with aphasia after stroke whose first language is not English should be assessed 5087 

and provided with information about aphasia and offered communication practice in their 5088 

preferred language. [2023] 5089 

F Intensive speech and language therapy such as comprehensive aphasia programmes may 5090 

be considered for those from 3 months after stroke who can tolerate high-intensity 5091 

therapy. [2023] 5092 

G The carers and family of a person with communication difficulties after stroke, and health 5093 

and social care staff, should receive information and training from a speech and language 5094 

therapist to improve their communication skills and enable them to optimise engagement 5095 

in rehabilitation, and promote autonomy and social participation. [2023] 5096 

H People with persistent communication difficulties after stroke that limit their social 5097 

activities should be offered information about local or national groups for people with 5098 

aphasia, and referred as appropriate. [2023] 5099 

4.43 Sources  5100 

A, B Brady et al, 2016; The RELEASE Collaborators 2021, 2022a, 2022b; Guideline Development 5101 

Group consensus  5102 

C Lavoie et al, 2017, Palmer et al, 2019, Harrison et al, 2021; Braley et al, 2021; Guideline 5103 

Development Group consensus  5104 

D, E Guideline Development Group consensus  5105 

F Hoover et al, 2017, Leff et al, 2021  5106 

G Kagan et al, 2001; Simmons-Mackie et al, 2016  5107 

H Guideline Development Group consensus  5108 
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4.43 Evidence to recommendations 5109 

The research that has most influenced the current guidelines is the high quality meta-analysis carried 5110 
out by (2022b). They re-examined original data from 25 published trials involving 959 people with 5111 
aphasia across 10 different languages.  This meta-analysis demonstrated a clear dose (total hours of 5112 
therapy) effect; that is, people with aphasia who received more hours of SLT (more than 20 to 50 hours) 5113 
made large and clinically meaningful gains in language abilities and function, compared with those who 5114 
received fewer hours.  No functional communication gains were observed for people with aphasia 5115 
receiving less than 5 hours of SLT nor comprehension gains for those receiving less than 20 hours of 5116 
therapy.  There was a weaker effect of frequency (number of days per week that SLT was delivered) with 5117 
3-5 days being best.  The data on intensity (hours of therapy per week) was less clear (Dignam et al., 5118 
2015, RELEASE Collaborators, 2022a). [2023] 5119 
 5120 
The majority of evidence has been gathered on people with aphasia in the chronic phase (more than 6 5121 
months after stroke but often much greater than this).  There is no evidence to support a set time limit 5122 
or ‘cut-off’ after stroke when therapy should be withheld.  People with aphasia should be offered 5123 
therapy for as long as they continue to make meaningful gains in their language and communication 5124 
abilities (RELEASE Collaborators, 2021). [2023] 5125 
 5126 
The greatest overall gains in language outcomes for people with aphasia after stroke are demonstrated 5127 
when SLT starts in the acute/subacute stage (within 1 month of stroke) (RELEASE Collaborators, 2021).  5128 
There is less evidence regarding the intensity and dose of SLT for people with aphasia when SLT starts 5129 
within one month of stroke.  A high quality acute RCT showed no difference between 10 hours (control 5130 
group) and 23 hours of SLT (active group) delivered over a month (Godecke et al., 2021). [2023] 5131 
 5132 
For people with aphasia in the chronic phase (more than 3 months after stroke) greatest gains were 5133 
associated with moderate-intensity/high-dose SLT (3-4 hours/week; more than 50 hours of treatment) 5134 
(RELEASE Collaborators, 2022b).  One way of delivering high doses of SLT is via intensive comprehensive 5135 
aphasia programmes, with positive results seen in one non-randomised trial (Hoover et al., 2017) and 5136 
one observational study (Leff et al., 2021).  However, not all people with aphasia can manage the high 5137 
intensity treatment mandated by these programmes. These studies suffer from selection bias and their 5138 
results cannot be generalised to all people with aphasia. [2023] 5139 
 5140 
There has been a lot of interest in digital therapies for people with aphasia, with several RCTs 5141 
demonstrating large gains in naming in particular (Palmer et al., 2019, Braley et al., 2021).  It should be 5142 
noted that the majority of digital therapies are not designed to replicate the interventions delivered by a 5143 
speech and language therapist - rather, they automate the repetitive and often impairment-based 5144 
aspects of SLT.  As such, their effects are often only seen on the aspects of language, or items, that the 5145 
person with aphasia practices.  There is good evidence that both clinician and self-administered digital 5146 
therapies can be effective (Lavoie et al., 2017), but those with more support from carers or therapists 5147 
tend to engage more and make larger language gains (Harrison et al., 2020). [2023] 5148 
 5149 

4.44 Dysarthria 5150 

Dysarthria is a neurological motor speech impairment that is characterised by slow, weak, imprecise 5151 
and/or uncoordinated movements of the speech musculature and may involve respiration, phonation, 5152 
resonance, and/or oral articulation.  Impaired muscular control affects speech intelligibility, which is 5153 
usually described as slurred or blurred.  Dysarthria is common in the early stages of stroke, and is often 5154 
associated with dysphagia (see Section 4.26). 5155 

4.44 Recommendations 5156 

A   People with unclear or unintelligible speech after stroke should be assessed by a speech 5157 

and language therapist to diagnose the problem and to explain the nature and 5158 
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implications to the person, their family/carers and the multidisciplinary team. 5159 

B   People with dysarthria after stroke which limits communication should: 5160 

‒ be trained in techniques to improve the clarity of their speech; 5161 

‒ be assessed for compensatory and augmentative communication techniques (e.g. 5162 

letter board, communication aids) if speech remains unintelligible. 5163 

C   The communication partners (e.g. family/carers, staff) of a person with severe dysarthria 5164 

after stroke should be trained in how to assist the person in their communication. 5165 

4.44 Sources 5166 

A   Working Party consensus 5167 

B   King and Gallegos-Santillan, 1999; Mackenzie and Lowit, 2007; Palmer and Enderby, 2007 5168 

C   King and Gallegos-Santillan, 1999 5169 

4.44 Evidence to recommendations 5170 

There are only two small RCTs on this topic, neither of which provides definitive evidence regarding 5171 
treatment.  Bowen et al (2012) included a planned subgroup of 66 people with dysarthria and 5172 
Mackenzie et al (2014) was a feasibility study of 39 people.  In the former, there was no significant 5173 
difference between SLT and an attention control in the first few months after stroke, but a nested, 5174 
qualitative study found that early, regular and frequent contact from a therapist or trained visitor was 5175 
positively rated by people with stroke and their family/carers (Young et al., 2013).  Mackenzie et al 5176 
(2014) involved people with chronic dysarthria, and there was no difference in outcomes between 5177 
individuals who received only speech practice and those who received speech practice and oro-motor 5178 
exercises, although both groups improved over time.  Participants were compliant with both 5179 
interventions and many completed daily independent practice and reported an increase in confidence 5180 
with treatment.  There is little evidence to support the interventions in common use but there is some 5181 
evidence of qualitative benefits (Palmer and Enderby, 2007). 5182 
 5183 
 5184 

4.45 Apraxia of speech 5185 

A few people with stroke have specific and relatively isolated impairment of the ability to plan and 5186 
execute the multiple skilled oral motor tasks that underlie successful talking ‒ this is apraxia of speech.  5187 
It is usually associated with damage to the non-dominant hemisphere, and requires careful separation 5188 
from aphasia and dysarthria.  Interventions such as syllable level therapy and metrical pacing have been 5189 
studied and the use of computers to increase intensity of practice has been suggested. 5190 
 5191 

4.45 Evidence to recommendations  5192 

Studies in apraxia of speech are often small and the most recent Cochrane review (West et al., 2005) 5193 
found no trials.  There has been one recent crossover trial (Varley et al., 2016) which compared self-5194 
administered computerised communication therapy with a sham computerised treatment for people 5195 
with chronic speech apraxia.  Improvements in spoken word production (naming and repetition) were 5196 
greater for the intervention group after the six week treatment but limited to trained single words. 5197 
 5198 

4.45 Recommendations 5199 

A  People with marked difficulty articulating words after stroke should be assessed for 5200 

apraxia of speech and treated to maximise articulation of key words to improve speech 5201 

intelligibility. 5202 

B  People with severe communication difficulties but good cognitive and language function 5203 
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after stroke should be assessed and provided with alternative or augmentative 5204 

communication techniques or aids to supplement or compensate for limited speech. 5205 

 5206 

4.45 Sources 5207 

A Wambaugh et al, 2006a, b; Aichert and Ziegler, 2008; Brendel and Ziegler, 2008; Varley et 5208 

al, 2016; Working Party consensus 5209 

B Wambaugh et al, 2006a, b; Working Party consensus 5210 

 5211 

 5212 

Sensory effects of stroke 5213 

4.46 Introduction 5214 

A stroke can result in changes to any of the senses, including touch, vision, hearing, taste and smell.  5215 
Little trial evidence exists regarding taste and smell, but a developing interest in changes to hearing post 5216 
stroke is emerging (Bamiou, 2015).  Changes to vision or touch senses after stroke often lead to 5217 
concerns regarding safety; visual impairment can significantly limit independence; and most sensory 5218 
changes impact on aspects of social engagement.  Hypersensitivity is also common across the senses, 5219 
and may contribute to processing or attentional limitations. [2023] 5220 

4.47 Sensation 5221 

Sensory loss after stroke is a recognised impairment.  Reported prevalence rates vary, with some 5222 
estimating that up to 80% of people have loss or alteration in various somatic sensations – touch, 5223 
position sense, temperature, pain, etc. (Doyle et al., 2010).  The severity of sensory loss is associated 5224 
with the extent of motor loss, and so the independent importance of sensory loss is difficult to quantify 5225 
but one example of a standardised assessment tool is the Nottingham Sensory Assessment.  Sensory 5226 
retraining can be passive using electrical stimulation, or active involving repeated exposure to varying 5227 
stimuli such as texture, temperature, joint position sense or shape. 5228 

4.47 Evidence to recommendations 5229 

There is no good evidence to support any particular passive or active intervention for sensory 5230 
impairment after stroke.  Studies evaluating mirror therapy (Thieme et al., 2012) and electrical 5231 
stimulation (Veerbeek et al., 2014b) show promising results but further research is needed into specific 5232 

interventions as part of goal-directed rehabilitation (Pollock et al., 2014b).4.35 Recommendations 5233 

A People with stroke should be screened for altered sensation and if present, assessed for 5234 

sensory impairments using standardised measures. 5235 

B People with sensory loss after stroke should be trained in how to avoid injury to the 5236 

affected body parts. 5237 

4.35 Sources 5238 

A   Stolk-Hornsveld et al, 2006; Connell et al, 2008; Working Party consensus 5239 

B   Working Party consensus 5240 

 5241 

4.48 Vision  5242 

Visual problems after stroke are common.  In a multicentre prospective cohort study, 58% of people 5243 
with stroke were found to have visual problems and about half of them, regardless of the visual 5244 



 

115 

 

impairment type, were visually asymptomatic (Rowe et al., 2020, Rowe, 2017).  Visual problems include 5245 
altered acuity, field loss such as hemianopia and disruption of eye movements causing diplopia, 5246 
nystagmus, blurred vision and loss of depth perception (Hepworth, 2015, National Institute for Health 5247 
and Care Excellence, 2013b).  Ocular stroke can cause visual loss due to central or branch retinal artery 5248 
occlusion, but central visual loss can be due to coexistent ocular conditions.  Perceptual disorders such 5249 
as visual agnosia (Section 4.36) and neglect (Section 4.37) should be distinguished from visual 5250 
impairments. [2023] 5251 

4.48 Recommendations   5252 

A  People with stroke should be:  5253 

‒ assessed for visual acuity whilst wearing the appropriate glasses to check their ability 5254 

to read newspaper text and see distant objects clearly;  5255 

‒ examined for the presence of visual field deficit (e.g. hemianopia) and eye movement 5256 

disorders (e.g. strabismus and motility deficit).  5257 

B   People with altered vision, visual field defects or eye movement disorders after stroke 5258 

should receive information, support and advice from an orthoptist and/or an 5259 

ophthalmologist. [2023] 5260 

C   People with visual loss due to retinal artery occlusion should be jointly managed by an 5261 

ophthalmologist and a stroke physician. [2023] 5262 

D  For people with visual field loss due to stroke, compensation training such as visual 5263 

scanning or visual search training, should be considered. [2023] 5264 

4.48 Sources 5265 

A-C  Working Party consensus  5266 

D  Pollock et al, 2019; Hanna et al, 2017, Howard 2018, Lui 2019, Guideline Development 5267 

Group consensus [2023] 5268 

4.48 Evidence to recommendations 5269 

All patients with stroke should be screened for visual impairment early after their stroke.  Given that 5270 
visual impairment is frequently asymptomatic, screening should be carried out by a those with specialist 5271 
skills in visual assessment such as an orthoptist or optometrist.  These specialists can carry out further 5272 
assessment and targeted treatment specific to the type of visual impairment (Rowe, 2017).  A recent 5273 
study found that it is feasible to undertake a visual screen for most stroke patients within the first 3 days 5274 
and a full visual assessment within 4 days (Rowe et al., 2019).  Therefore, a visual screen could be 5275 
completed in the same 72-hour time frame as other therapy provision, given that visual problems can 5276 
impact on delivery of other rehabilitation interventions. [2023] 5277 
  5278 
An agreed visual care pathway is required to ensure appropriate access to a range of specialists, 5279 
including orthoptists, ophthalmologists, optometrists and low vision rehabilitation workers.  5280 
Recommendations for orthoptist staffing levels in hyperacute and acute stroke units are featured in a 5281 
British and Irish Orthoptists Society consensus document (British and Irish Orthoptic Society, 2021)which 5282 
advises orthoptic staffing for hyperacute units as 0.4 WTE/10 beds, and for acute units as 0.2 WTE/10 5283 
beds.  Specialists are required for identification of post-stroke visual impairment, diagnosis of eye 5284 
movement disorders and the assessment of functional and driving implications (Section 4.14). [2023] 5285 
 5286 
With regards to visual impairment of central vision and eye movement deficits, management may 5287 
include interventions such as compensatory (e.g. head scanning training to adjust for poor eye 5288 
movements), substitutive (e.g. magnifiers to increase print size) and restitutive (e.g. botulinum 5289 
toxin/eye muscle surgery to correct strabismus) approaches, which require referral to specialist eye 5290 
services. [2023]  5291 
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 5292 
For people with visual field loss after stroke, interventions are proposed to work by either compensating 5293 
for the visual field defect by changing behaviour/activity, substituting for the defect by using a device 5294 
such as prisms to shift the field of view from the affected side, or restoring the visual field through 5295 
repetitive stimulation of the affected field of vision.  Compensatory training includes both visual 5296 
scanning training, which involves repetitive symmetrical movements to each (right/left) side and visual 5297 
search training which involves repeatedly looking for (searching) for objects on each side.  A recent 5298 
Cochrane review found that there is limited, low-quality evidence that compensatory training, and in 5299 
particular visual scanning and search training, may be more beneficial than placebo, sham or control at 5300 
improving quality of life, but not other outcomes (Hanna and Rowe, 2017, Pollock et al., 2019, Howard 5301 
and Rowe, 2018, Liu et al., 2019).  There is insufficient evidence to reach any generalised conclusions 5302 
about the effect of substitutive interventions (prisms) or restitutive interventions as compared to 5303 
placebo, control, or no treatment.  There is low-quality evidence that prisms may cause minor adverse 5304 
events (Pollock et al., 2019). [2023]   5305 
 5306 
Future research is warranted and should evaluate the effectiveness of compensatory (visual scanning 5307 
and/or visual search), substitutive and restitutive interventions. [2023]  5308 
  5309 
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5 Long-term Management and Secondary 5310 

Prevention 5311 

_____________________________________________________________________________________________________ 5312 

 5313 

5.0 Introduction 5314 

From the moment a person has a stroke or TIA they are at substantial increased risk of further events; 5315 
26% within 5 years of a first stroke and 39% by 10 years (Mohan et al., 2011).  There are additional risks 5316 
of about the same magnitude for other vascular events such as acute coronary syndrome.  Stroke is not 5317 
a single disease entity and in some cases (e.g. arterial dissection) the underlying pathology is associated 5318 
with a relatively low risk of recurrence.  Clinicians should seek to identify and reduce the risks that are 5319 
specific to each individual. 5320 
 5321 
The greatest risk of a vascular event is early after stroke or TIA and may be as high as 25% within three 5322 
months, half of which is within the first four days (Johnston et al., 2000).  Secondary prevention should 5323 
therefore be commenced as soon as possible, and recent registry evidence suggests these measures can 5324 
substantially reduce the risk of recurrent events (Amarenco and Steering Committee Investigators of the 5325 
TIAregistry.org, 2016).  Some of the recommendations in the acute phase, such as starting aspirin 5326 
immediately after ischaemic stroke, are part of secondary prevention.  This chapter assumes that all the 5327 
recommendations made in Chapter 3 have been implemented, and the recommendations concerning 5328 
early risk reduction are not repeated here.  However, it is important that attention to secondary 5329 
prevention is continued throughout the recovery and rehabilitation phase, and persistence with 5330 
treatment is vital to long-term risk reduction. 5331 
 5332 
Diet and lifestyle issues such as smoking, exercise and alcohol intake contribute significantly to 5333 
cardiovascular risk, including the risk of first and recurrent stroke; their modification provides an 5334 
important mechanism for influencing recurrent events.  Much of the evidence here comes from primary 5335 
prevention studies or from patients with coronary artery disease, with the presumption that the 5336 
evidence translates to the secondary prevention of stroke based on the two conditions often sharing the 5337 
same underlying pathology.  Given the different causes of stroke, this will not always be the case. 5338 
 5339 
People with stroke and their family/carers often face substantial challenges returning to life in the 5340 
home, community and workplace.  The huge variety of individual circumstances and the complex nature 5341 
of the outcomes concerned complicate the design, conduct and interpretation of research into living 5342 
with the long-term effects of stroke.  As a consequence, the evidence to guide recommendations here is 5343 
more difficult to interpret; this does not diminish the importance of the topics under consideration nor 5344 
the need for expert guidance on best practice. 5345 

5.1 A comprehensive and personalised approach 5346 

Ensuring the identification and modification of all risk factors, including lifestyle issues, should lead to 5347 
more effective secondary prevention of stroke and other vascular events.  This section covers advice and 5348 
general principles of management ‒ specific interventions are covered in subsequent sections. 5349 
 5350 

5.1  Recommendations 5351 

A  People with stroke or TIA should receive a comprehensive and personalised strategy for 5352 

vascular prevention including medication and lifestyle factors, which should be 5353 

implemented as soon as possible and should continue long-term. 5354 

B  People with stroke or TIA should receive information, advice and treatment for stroke, TIA 5355 
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and vascular risk factors which is: 5356 

− given first in the hospital or clinic setting; 5357 

− reinforced by all health professionals involved in their care; 5358 

− provided in an appropriate format. 5359 

C  People with stroke or TIA should have their risk factors and secondary prevention 5360 

reviewed and monitored at least once a year in primary care. 5361 

D  People with stroke or TIA who are receiving medication for secondary prevention should: 5362 

− receive information about the reason for the medication, how and when to take it 5363 

and common side effects; 5364 

− receive verbal and written information about their medicines in an appropriate 5365 

format; 5366 

− be offered compliance aids such as large-print labels, non-childproof tops and dosette 5367 

boxes according to their level of manual dexterity, cognitive impairment, personal 5368 

preference and compatibility with safety in the home; 5369 

− be aware of how to obtain further supplies of medication; 5370 

− have their medication regularly reviewed; 5371 

− have their capacity to take full responsibility for self-medication assessed (including 5372 

cognition, manual dexterity and ability to swallow) by the multidisciplinary team as 5373 

part of their rehabilitation prior to the transfer of their care out of hospital. 5374 

 5375 

5.1  Sources 5376 

A  Working Party consensus 5377 

B  Ovbiagele et al, 2004; Maasland et al, 2007; Sit et al, 2007 5378 

C, D  Working Party consensus 5379 

 5380 

5.2 Identifying risk factors  5381 

The risk of recurrent vascular events may vary significantly between individuals according to underlying 5382 
pathology, co-morbidities and lifestyle factors.  This guideline applies to the vast majority of people with 5383 
TIA and stroke, including those not admitted to hospital; some of the recommendations may not be 5384 
appropriate for the small minority of people with unusual stroke pathologies. 5385 
 5386 

5.2 Recommendations 5387 

A People with stroke or TIA for whom secondary prevention is appropriate should be 5388 

investigated for risk factors as soon as possible within 1 week of onset. 5389 

B Provided they are eligible for any resultant intervention, people with stroke or TIA should 5390 

be investigated for the following risk factors: 5391 

− ipsilateral carotid artery stenosis; 5392 

− atrial fibrillation; 5393 

− structural cardiac disease. 5394 

C People with evidence of non-symptomatic cerebral infarction on brain imaging (silent 5395 

cerebral ischaemia) should have an individualised assessment of their vascular risk and 5396 

secondary prevention. 5397 

 5398 
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5.2 Source 5399 

A-C Working Party consensus 5400 

 5401 

5.2 Implications 5402 

The identification of risk factors for stroke and TIA should be part of the assessment during the acute 5403 
phase.  Regular review of risk factors and secondary prevention in primary care may require additional 5404 
resources. 5405 
 5406 

5.3 Carotid artery stenosis 5407 

Atheroma and stenosis of the carotid arteries is commonly associated with stroke and TIA, and surgical 5408 
or radiological interventions (endarterectomy or stenting) have been used to reduce the risk of 5409 
recurrent ipsilateral stroke. 5410 

5.3 Recommendations 5411 

A Following stroke or TIA, the degree of carotid artery stenosis should be reported using the 5412 

North American Symptomatic Carotid Endarterectomy Trial (NASCET) method. 5413 

B People with non-disabling carotid artery territory stroke or TIA should be considered for 5414 

carotid revascularisation, and if they agree with intervention: 5415 

− they should have carotid imaging (duplex ultrasound, MR or CT angiography) 5416 

performed urgently to assess the degree of stenosis; 5417 

− if the initial test identifies a relevant severe stenosis (greater than or equal to 50%), a 5418 

second or repeat non-invasive imaging investigation should be performed to confirm 5419 

the degree of stenosis.  This confirmatory test should be carried out urgently to avoid 5420 

delaying any intervention. 5421 

C People with non-disabling carotid artery territory stroke or TIA should be considered for 5422 

carotid revascularisation if the symptomatic internal carotid artery has a stenosis of 5423 

greater than or equal to 50%.  The decision to offer carotid revascularisation should be: 5424 

− based on individualised risk estimates taking account of factors such as the time from 5425 

the event, gender, age and the type of qualifying event; 5426 

− supported by risk tables or web-based risk calculators (e.g. the Oxford University 5427 

Stroke Prevention Research Unit calculator, www.stroke.ox.ac.uk/model/form1.html).  5428 

D People with non-disabling carotid artery territory stroke or TIA and a carotid stenosis of 5429 

less than 50% should not be offered revascularisation of the carotid artery. 5430 

E Carotid endarterectomy for people with symptomatic carotid stenosis should be: 5431 

− the treatment of choice, particularly for people who are 70 years of age and over or 5432 

for whom the intervention is planned within seven days of stroke or TIA; 5433 

− performed in people who are neurologically stable and who are fit for surgery using 5434 

either local or general anaesthetic according to the person’s preference; 5435 

− performed as soon as possible and within 1 week of first presentation; 5436 

− deferred for 72 hours in people treated with intravenous thrombolysis; 5437 

− only undertaken by a specialist surgeon in a vascular centre where the outcomes of 5438 

carotid surgery are routinely audited. 5439 

F Carotid angioplasty and stenting should be considered for people with symptomatic 5440 

carotid stenosis who are: 5441 

− unsuitable for open surgery (e.g. high carotid bifurcation, symptomatic re-stenosis 5442 

http://www.stroke.ox.ac.uk/model/form1.html


 

120 

 

following endarterectomy, radiotherapy-associated carotid stenosis); 5443 

or: 5444 

− less than 70 years of age and who have a preference for carotid artery stenting. 5445 

The procedure should only be undertaken by an experienced operator in a vascular centre 5446 

where the outcomes of carotid stenting are routinely audited. 5447 

G People who have undergone carotid revascularisation should be reviewed post-5448 

operatively by a stroke physician to optimise medical aspects of vascular secondary 5449 

prevention. 5450 

H Patients with atrial fibrillation and symptomatic internal carotid artery stenosis should be 5451 

managed for both conditions unless there are contraindications. 5452 

5.3 Sources 5453 

A Working Party consensus 5454 

B Wardlaw et al, 2006 5455 

C, D Rothwell et al, 2004, 2005; Rerkasem and Rothwell, 2011 5456 

E Rerkasem and Rothwell, 2011; Bonati et al, 2012; Vaniyapong et al, 2013; Rantner et al, 5457 

2013; Working Party consensus 5458 

F Economopoulos et al, 2011; Bonati et al, 2015; Working Party consensus 5459 

G, H  Working Party consensus 5460 

5.3 Evidence to recommendations 5461 

The principal evidence for carotid endarterectomy for people with recent symptoms is from the 5462 
European Carotid Surgery Trial (ECST) and the North American Symptomatic Carotid Endarterectomy 5463 
Trial (NASCET) (Rothwell et al., 2003a).  Only people with non-disabling stroke or TIA were included in 5464 
these trials and the benefits of surgery cannot be assumed to apply to those with more disabling 5465 
strokes.  People with possible cardioembolism were also excluded.  When allowance is made for the 5466 
different methods used to measure stenosis from angiograms, the two trials report consistent findings.  5467 
To avoid confusion regarding the degree of stenosis the technique used in NASCET should be used (the 5468 
ratio of the diameter of the residual lumen at the point of maximum narrowing to that of the more 5469 
distal internal carotid artery, expressed as a percentage).  In a pooled analysis of the individual data 5470 
from 6,092 patients, carotid endarterectomy reduced the 5-year absolute risk of ipsilateral ischaemic 5471 
stroke by 16.0% in patients with 70–99% stenosis, and by 4.6% in patients with 50–69%.  There was no 5472 
benefit for patients with 30–49% stenosis and surgery increased the risk in patients with less than 30% 5473 
stenosis.  There was no evidence of benefit for patients with a near-occlusion.  In these trials conducted 5474 
in the 1980s the operative risk of stroke (ocular or cerebral) and death within 30 days of 5475 
endarterectomy was 7%. 5476 
 5477 
There is evidence of considerable heterogeneity in individual risk according to age, gender, degree of 5478 
stenosis, presenting symptom, time from presenting symptom and presence of plaque ulceration 5479 
(Rothwell et al., 2004).  Prognostic models based on these characteristics have been derived which may 5480 
be useful in the decision making process (Rothwell et al., 2005).  These models are based on trial data 5481 
which are now over 20 years old and with improvements in other treatments these models are likely to 5482 
overestimate the absolute risk of stroke.  Modified prognostic models incorporating corrections to allow 5483 
for improvements in ‘best medical therapy’ have been developed (e.g. the Carotid Artery Risk score - 5484 
www.ecst2.com/), but await validation. 5485 
 5486 
In a systematic review of operative risks in relation to timing of surgery, no statistically significant 5487 
difference for early versus late surgery was identified for patients with stable stroke (Rerkasem and 5488 
Rothwell, 2009).  In patients undergoing emergency surgery the pooled absolute risk of stroke and death 5489 
was 20.2% for those with ‘stroke-in-evolution’ (fluctuating or progressive deficit) and 11.4% for those 5490 

http://www.ecst2.com/
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with crescendo TIA (more than 2 episodes in a week), significantly higher than for those undergoing 5491 
non-emergency surgery (odds ratio [OR] 4.6).  Such patients are likely to be at increased risk if surgery is 5492 
not performed, but given these risks and the effectiveness of medical management it cannot be 5493 
assumed that emergency surgery is beneficial in neurologically unstable patients.  The outcome from 5494 
carotid endarterectomy is not significantly influenced by whether the procedure is carried out under 5495 
local or general anaesthesia (Vaniyapong et al., 2013), and if the person has a particular preference, this 5496 
should be taken into account. 5497 
 5498 
Compared to surgical endarterectomy, endovascular therapy involving carotid angioplasty and stenting 5499 
is associated with an increased risk of stroke of any severity or death (Bonati et al., 2012).  This 5500 
increased risk is modified by age, with no difference in stroke or death when the comparison is confined 5501 
to those below 70 years of age (International Carotid Stenting Study investigators et al., 2010).  Long 5502 
term follow-up identifies an excess of procedure-related and non-disabling strokes with endovascular 5503 
therapy (Bonati et al., 2015).  By contrast, carotid endarterectomy is associated with an excess of cranial 5504 
nerve palsy and myocardial infarction (Bonati et al., 2012).  For endovascular procedures undertaken 5505 
within the first few days after symptom onset there is an excess of disabling and fatal, as well as non-5506 
disabling strokes in comparison to carotid endarterectomy (Rantner et al., 2013). 5507 
   5508 
There is no high-quality evidence to guide decision making regarding the timing and indications for 5509 
carotid revascularisation in patients presenting with ischaemic stroke who have been treated with 5510 
intravenous thrombolysis.  A number of case series have been reported with small numbers and few 5511 
outcome events (Naylor, 2015).  Activation of the coagulation system and fibrin formation occurs 5512 
following alteplase therapy with changes peaking at 1 to 3 hours but detectable for up to 72 hours 5513 
(Fassbender et al., 1999).  It is not clear what impact if any these changes in the coagulation system may 5514 
have on the balance of risks and benefits, but in the absence of high-quality data it would seem 5515 
reasonable to advise caution if considering surgery within 72 hours of intravenous thrombolysis. 5516 

5.3 Implications 5517 

Vascular surgery services should offer the option to perform carotid endarterectomy surgery under local 5518 
or general anaesthetic.  Multidisciplinary teams should include a carotid interventionist able to advise 5519 
on and deliver carotid artery angioplasty and stenting. 5520 
 5521 

5.4  Blood pressure 5522 

Blood pressure (BP) is the pre-eminent treatable risk factor for first and recurrent stroke.  It is estimated 5523 
to cause about 50% of ischaemic strokes and is the principal risk factor for intracerebral haemorrhage.  5524 
The relationship to cerebral perfusion pressure means that changes in BP in hyperacute stroke may 5525 
influence the extent of brain damage.  Treatment recommendations therefore differ when comparing 5526 
hyperacute management (Sections 3.5 and 3.6) with long-term secondary prevention, with this section 5527 
concentrating on the latter. 5528 

5.4 Recommendations 5529 

A People with stroke or TIA should have their blood pressure checked, and treatment should 5530 

be initiated and/or increased as tolerated to consistently achieve a clinic systolic blood 5531 

pressure below 130 mmHg, equivalent to a home systolic blood pressure below 125 5532 

mmHg, except for people with severe bilateral carotid artery stenosis, for whom a systolic 5533 

blood pressure target of 140–150 mmHg is appropriate.  Concern about potential adverse 5534 

effects should not impede the initiation of treatment that prevents stroke, major 5535 

cardiovascular events or mortality. [2023] 5536 

B  For people with stroke or TIA aged 55 or over, or of African or Caribbean origin at any age, 5537 

antihypertensive treatment should be initiated with a long-acting dihydropyridine calcium-5538 

channel blocker or a thiazide-like diuretic.  If target blood pressure is not achieved, an 5539 
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angiotensin converting enzyme inhibitor or angiotensin II receptor blocker should be 5540 

added. 5541 

C  For people with stroke or TIA not of African or Caribbean origin and younger than 55 5542 

years, antihypertensive treatment should be initiated with an angiotensin converting 5543 

enzyme inhibitor or an angiotensin II receptor blocker. 5544 

D  People with stroke or TIA should have blood pressure-lowering treatment initiated prior to 5545 

the transfer of care out of hospital or at 2 weeks, whichever is the soonest, or at the first 5546 

clinic visit for people not admitted. 5547 

E People with stroke or TIA should have their blood pressure-lowering treatment monitored 5548 

frequently and increased to achieve target blood pressure as quickly as tolerated and safe 5549 

in primary care.  People whose blood pressure remains above target despite treatment 5550 

should be checked for medication adherence at each visit before escalation of treatment, 5551 

and people who do not achieve their target blood pressure despite escalated treatment 5552 

should be referred for a specialist opinion.  Once blood pressure is controlled to target, 5553 

people taking antihypertensive treatment should be reviewed at least annually. [2023] 5554 

F In people with stroke being treated with antihypertensive agents to reduce recurrent 5555 

stroke risk, management guided by home BP monitoring should be considered, in order to 5556 

improve treatment compliance and BP control. [2023] 5557 

G People with stroke using home BP monitoring should use a validated device with an 5558 

appropriate measurement cuff and a standardised method.  They (or where appropriate, 5559 

their family/carer) should receive education on lifestyle, how to use the device, the 5560 

implications of readings for management, and be provided with ongoing support, 5561 

particularly for people with anxiety or cognitive and physical disability after stroke. [2023] 5562 

5.4 Sources 5563 

A Rothwell et al, 2003; Ettehad et al, 2016  5564 

B  PROGRESS Collaborative Group, 2001; NICE, 2011a 5565 

C  NICE, 2011a 5566 

D Rothwell et al, 2007; NICE, 2011a; Working Party consensus 5567 

E Rothwell et al, 2007; NICE, 2019b; Guideline Development Group consensus  5568 

F Ovaisi et al, 2011; Kerry et al, 2013; Hanley et al, 2015; Guideline Development Group 5569 

consensus  5570 

G Kerry et al, 2013; Breaux-Shropshire et al, 2015  5571 

5.4 Evidence to recommendations 5572 

There is high-quality evidence that BP reduction after stroke or TIA prevents further vascular events 5573 
including recurrent ischaemic and haemorrhagic stroke (PROGRESS Collaborative Group, 2001).  In 5574 
PROGRESS, the addition of two more BP-lowering drugs to people after stroke or TIA, 52% of whom 5575 
were classified as normotensive, reduced BP by 12/5 mmHg and resulted in a 42% reduction in recurrent 5576 
stroke and 35% fewer major coronary events.  A net benefit was seen for those with baseline BP levels 5577 
as low as 115/75 with the lowest risk of recurrent stroke seen in those achieving the lowest follow-up BP 5578 
levels.  There was no evidence of increased stroke risk at lower BP (Arima et al., 2006). A meta-analysis 5579 
of 123 studies and 613,815 subjects found BP-lowering treatment significantly reduced cardiovascular 5580 
events and death in proportion to the magnitude of BP reduction achieved, with no differences in the 5581 
proportional benefits between trials with lower (below 130 mmHg) or higher systolic BP at baseline 5582 
(Ettehad et al., 2016).  There was also no difference in the proportional risk reductions for major 5583 
cardiovascular events by baseline medical conditions, but calcium-channel blockers were found to be 5584 
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superior to other drug classes in the prevention of stroke.  Overall, a 10mm Hg reduction in systolic BP 5585 
reduced the risk of cardiovascular disease by 20% and stroke by 27%. 5586 
 5587 
In the Secondary Prevention of Small Subcortical Strokes (SPS3) trial targeting a systolic BP of below 130 5588 
mmHg in patients with recent lacunar stroke, reductions in the rate of all stroke, disabling or fatal stroke 5589 
and the composite outcome of myocardial infarction or vascular death were not significant, but the rate 5590 
of cerebral haemorrhage was reduced and the lower target was well tolerated (S. P. S. Study Group et 5591 
al., 2013).  In addition to PROGRESS (2001), further evidence to support a SBP target of below 130/80 5592 
mm Hg in reducing recurrent stroke was observed in a recent clinical trial and as a secondary outcome in 5593 
another study (Kitagawa et al., 2019, Mant et al., 2016).  Accompanying meta-analyses (Thomopoulos et 5594 
al., 2016, Thomopoulos et al., 2015), Thomopoulos et al 2016) have shown that lowering BP to below 5595 
130/80 mmHg, if tolerated, is beneficial in preventing stroke and major cardiovascular events.  Two 5596 
analyses with greater statistical power including the Systolic Blood pressure Intervention trial (SPRINT 5597 
research group, 2015) have shown that intensive treatment even to below 120 mmHg may be beneficial 5598 
(Bundy et al., 2017, Bangalore et al., 2017).  However, in SPRINT, patients with a history of stroke were 5599 
excluded and the trial was not powered to assess a difference in stroke incidence (a secondary 5600 
outcome).  A U-shaped BP-cardiovascular risk relationship was observed both in the intensive and 5601 
standard treatment groups in SPRINT, but randomised comparisons found a significant cardiovascular 5602 
and mortality benefit for more versus less intensive treatment at each level of baseline BP (Beddhu et 5603 
al., 2018). [2023] 5604 
 5605 
There is uncertainty regarding the best time to start antihypertensive therapy following ischaemic 5606 
stroke.  Whilst BP can be successfully and safely reduced in the acute phase, there is no evidence that 5607 
such early intervention results in long-term benefits (Bath and Krishnan, 2014).  For patients admitted 5608 
with stroke who are already taking antihypertensive medication, treatment can be safely withheld until 5609 
patients are medically and neurologically stable and have suitable oral or enteral access (Bath et al., 5610 
2015).  Unless there is severe hypertension or treatment is required for acute intracerebral 5611 
haemorrhage (Section 3.6) or to facilitate intravenous thrombolysis treatment (Section 3.5), 5612 
antihypertensive medication should generally be initiated prior to the transfer of care out of hospital or 5613 
at 2 weeks, whichever is the soonest, or at the first clinic visit for people not admitted. 5614 
 5615 
Home BP monitoring may usefully contribute to hypertension management, but there are few trials of 5616 
home BP monitoring in stroke. Kerry et al (2013)  conducted a randomised trial of home BP monitoring 5617 
with nurse-led support versus standard care in people with hypertension and a history of stroke.  More 5618 
changes to antihypertensive treatment were made in the intervention group than controls (60% vs 47%; 5619 
p=0.02), but the fall in systolic BP from baseline did not differ significantly between the two groups.  A 5620 
post-hoc analysis showed a reduction of 6 mm Hg in systolic BP at 12 months in the intervention group 5621 
(Kerry et al, 2013).  A prospective cohort study found that half of people with stroke offered a BP 5622 
monitor without nurse support continued monthly use for up to 18 months, but around a quarter of 5623 
participants reported a disability that made it difficult to measure their BP unaided (Ovaisi et al., 2011). 5624 
[2023] 5625 
 5626 
Studies suggest that treatment based on home BP monitoring may reduce vascular risk, principally 5627 
through improving long term compliance (Hanley et al., 2015, Kerry et al., 2013, Ovaisi et al., 2011).  5628 
Further evidence is required to determine which people with stroke benefit, and the type of equipment 5629 
(semi-automated versus automated), timing of measurement, ideal target and duration. Systematic 5630 
reviews emphasise attention should be given to correct measurement and a clear management strategy 5631 
with the patient and carer as appropriate (Bray et al., 2010, Cappuccio et al., 2004, Glynn et al., 2010). 5632 
[2023] 5633 
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5.4 Implications 5634 

There should be a move away from concept of treating hypertension and towards the concept of 5635 
modifying BP as a risk factor.  It is appropriate to lower BP in patients who previously would have been 5636 
considered normotensive. 5637 
 5638 

5.5 Lipid modification 5639 

Raised lipid levels, especially hypercholesterolaemia, are an important modifiable risk factor for 5640 
cardiovascular events, especially myocardial infarction.  Lipid-lowering treatment is an effective 5641 
intervention for primary and secondary prevention of vascular events, including stroke. 5642 

5.5 Recommendations 5643 

A  People with ischaemic stroke or TIA should be offered advice on lifestyle factors to reduce 5644 
cardiovascular risk, including diet, physical activity, weight reduction, alcohol moderation 5645 
and smoking cessation. [2023] 5646 

B People with ischaemic stroke or TIA should be offered treatment with a statin except if 5647 
contraindicated or if investigation of their stroke or TIA confirms no evidence of 5648 
atherosclerosis.  Treatment should:  5649 
− begin with a high intensity statin such as atorvastatin 80mg daily.  A lower dose 5650 

should be used if there is the potential for drug interactions or a high risk of adverse 5651 
effects; 5652 

− be with an alternative statin at the maximum tolerated dose if a high intensity statin 5653 
is unsuitable or not tolerated. [2023] 5654 

C Lipid lowering treatment for people with ischaemic stroke or TIA and evidence of 5655 
atherosclerosis should aim to reduce fasting LDL-cholesterol below 1.8 mmol/L (equivalent 5656 
to a non-HDL-cholesterol below 2.5 mmol/L in a non-fasting sample).  If this is not 5657 
achieved at first review at 4-6 weeks, the prescriber should: 5658 
− discuss adherence and timing of dose; 5659 
− optimise dietary and lifestyle measures; 5660 
− consider increasing to a higher dose of statin if this was not prescribed from the 5661 

outset; 5662 
− consider adding ezetimibe 10 mg daily; 5663 
− consider the use of additional agents such as injectables (inclisiran or monoclonal 5664 

antibodies to PCSK9) or bempedoic acid (for statin-intolerant people taking ezetimibe 5665 
monotherapy); 5666 

− continue to escalate lipid-lowering therapy (in combination if necessary) at regular 5667 
intervals in order to reduce LDL-cholesterol below 1.8 mmol/L. [2023] 5668 

D  People with ischaemic stroke or TIA in whom investigation confirms no evidence of 5669 
atherosclerosis should be assessed for lipid-lowering therapy on the basis of their overall 5670 
cardiovascular risk. [2023]  5671 

E People with intracerebral haemorrhage should be assessed for lipid-lowering therapy on 5672 
the basis of their overall cardiovascular risk and the underlying cause of the haemorrhage. 5673 
[2023] 5674 

F In people with ischaemic stroke or TIA below 60 years of age with very high cholesterol 5675 
(below 30 years with total cholesterol above 7.5 mmol/L or 30 years or older with total 5676 
cholesterol concentration above 9.0 mmol/L) consider a diagnosis of familial 5677 
hypercholesterolaemia. [2023] 5678 

G In people with ischaemic stroke or TIA of presumed atherosclerotic cause below 60 years 5679 
of age, consider the measurement of lipoprotein(a) and specialist referral if raised above 5680 
200 nmol/L. [2023]  5681 
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5.5 Sources 5682 

A-D NICE, 2014a; 2016a,b; 2021a,b; Amarenco et al, 2020; NHS England, 2021; Lee et al, 2022 5683 

[2023] 5684 

E Vergouwen et al, 2008; Guideline Development Group consensus [2023] 5685 

F NICE, 2019a [2023] 5686 

G HEART UK consensus statement, 2019 [2023] 5687 

 5688 

5.5 Evidence to recommendations 5689 

The benefit of lipid-lowering therapy with statins in reducing cardiovascular events and mortality has 5690 
been confirmed in RCTs and meta-analyses both for individuals with cardiovascular disease and 5691 
specifically those with cerebrovascular disease.  The Cholesterol Treatment Trialists’ Collaboration 5692 
showed that for each 1.0 mmol/L reduction in LDL-cholesterol with statin therapy there was a relative 5693 
risk reduction of 12% in all-cause mortality and a 21% reduction in major cardiovascular events, 5694 
including a 17% reduction in fatal or non-fatal stroke (Baigent et al., 2005).  The SPARCL trial 5695 
investigated the effect of atorvastatin 80 mg daily in patients with TIA or stroke in the preceding 6 5696 
months and demonstrated a relative risk reduction of 15% in stroke and 35% in major coronary events 5697 
with treatment (Amarenco et al., 2006).  More recently, the Treat Stroke to Target Trial (TSTT) 5698 
demonstrated that patients with ischaemic stroke or TIA in whom investigation confirmed evidence of 5699 
atherosclerosis had a lower risk of subsequent cardiovascular events with a target LDL-cholesterol below 5700 
1.8 mmol/l than those with a higher target of 2.3-2.8 mmol/L (Amarenco et al., 2019).  ‘Evidence of 5701 
atherosclerosis’ in TSTT included intracranial or extracranial artery stenosis, aortic atheroma or known 5702 
coronary artery disease.  A 2022 meta-analysis (11 RCTs of 20,163 people with stroke, including TSTT) 5703 
compared intensive versus less intensive LDL-cholesterol lowering for secondary prevention (Lee et al., 5704 
2022). Intensive lowering reduced the absolute risk of stroke (of any type) by 1.2%, and major 5705 
cardiovascular events by 2.8%, but increased haemorrhagic stroke by 0.4% over 4 years.  Although small 5706 
numerical increases were seen in both intracranial haemorrhage and newly diagnosed diabetes in the 5707 
lower-target group in TSTT, these were not statistically significant and were more than outweighed by 5708 
the benefits in prevention of major cardiovascular events. [2023] 5709 
 5710 
In primary and secondary prevention studies, lowering LDL-cholesterol by 1.0 mmol/L leads to a relative 5711 
risk reduction of 21% in major cardiovascular events, 9% in total mortality, and 15% in stroke (of any 5712 
type) irrespective of baseline cholesterol and gender (Fulcher et al., 2015).  Thus the decision to initiate 5713 
treatment should be determined by a person’s absolute cardiovascular risk rather than their cholesterol 5714 
level.  NICE clinical guideline CG181 (2021a) for lipid modification provides recommendations consistent 5715 
with the findings from SPARCL and TSTT, and recommends the use of high-intensity statin therapy with 5716 
atorvastatin 80 mg daily with a lower starting dose for people at high risk of adverse events or drug 5717 
interactions, with subsequent guidance identifying the role of newer agents (National Institute for 5718 
Health and Care Excellence, 2016a, National Institute for Health and Care Excellence, 2016b, National 5719 
Institute for Health and Care Excellence, 2021a, National Institute for Health and Care Excellence, 5720 
2021b, NHS England Accelerated Access Collaborative, 2021). The Guideline Development Group 5721 
emphasizes the importance of characterising the finding of atherosclerosis in communications to 5722 
primary care about long-term risk factor management so the correct treatment strategy can be 5723 
followed.  The recommendations also reiterate NICE and specialist society guidance on when to suspect 5724 
familial hypercholesterolaemia, or lipoprotein abnormalities requiring specialist lipid clinic referral. 5725 
[2023] 5726 
 5727 
One randomised trial of icosapent ethyl in people with elevated triglycerides on optimal statin therapy 5728 
(Bhatt et al., 2019) showed a significant reduction in major cardiovascular events that was greater than 5729 
accounted for by the observed reduction in triglycerides (National Institute for Health and Care 5730 
Excellence 2022).  For cardiovascular prevention after ischaemic stroke the emphasis remains on 5731 
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achieving LDL-cholesterol reduction to target, but people with raised triglycerides should be reviewed 5732 
for lifestyle interventions such as alcohol reduction, weight reduction and diabetes control, and those 5733 
with persistent severe hypertriglyceridaemia (greater than 10 mmol/L) should be referred to a lipid 5734 
clinic to consider treatment to reduce the risk of pancreatitis. [2023] 5735 
 5736 

5.6 Antiplatelet treatment 5737 

Antiplatelet treatment is one of the most important interventions for reducing the risk of recurrent 5738 
vascular events including stroke.  Most evidence relates to aspirin, with renewed interest in combination 5739 
antiplatelet therapy which may offer the prospect of greater efficacy, tempered by an increased risk of 5740 
bleeding. 5741 

5.6 Recommendations 5742 

A For long-term vascular prevention in people with ischaemic stroke or TIA without 5743 

paroxysmal or permanent atrial fibrillation: 5744 

− clopidogrel 75 mg daily should be the standard antithrombotic treatment; 5745 

− aspirin 75 mg daily should be used for those who are unable to tolerate clopidogrel; 5746 

− if a patient has a recurrent cardiovascular event on clopidogrel, clopidogrel resistance 5747 

may be considered. 5748 

The combination of aspirin and clopidogrel is not recommended for long-term vascular 5749 

prevention unless there is another indication e.g. acute coronary syndrome, recent 5750 

coronary stent. [2023] 5751 

B People with ischaemic stroke with acute haemorrhagic transformation should be treated 5752 

with long-term antiplatelet or anticoagulant therapy unless the clinician considers that the 5753 

risks outweigh the benefits. [2023] 5754 

C Patients with spontaneous (non-traumatic) intracerebral haemorrhage (ICH) whilst taking 5755 

an antithrombotic (antiplatelet or anticoagulant) drug for the prevention of occlusive 5756 

vascular events may be considered for restarting antiplatelet treatment beyond 24 hours 5757 

after ICH symptom onset. [2023] 5758 

D Clinicians should consider the baseline risks of recurrent ICH and occlusive vascular events 5759 

when making a decision about antiplatelet use after ICH outside randomised controlled 5760 

trials. [2023] 5761 

E Wherever possible, patients with spontaneous (non-traumatic) ICH and a co-existent 5762 

indication for antithrombotic drug treatment should be encouraged to participate in 5763 

randomised controlled trials of antithrombotic therapy. [2023] 5764 

 5765 

5.6 Sources 5766 

A NICE, 2010b; Guideline Development Group consensus  5767 

B Guideline Development Group consensus [2023] 5768 

C Al-Shahi Salman et al, 2019, 2021; Guideline Development Group consensus [2023] 5769 

D Charimidou et al, 2017; Li et al, 2021 [2023] 5770 

E Guideline Development Group consensus [2023] 5771 

 5772 
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5.6 Evidence to recommendations 5773 

The Antithrombotic Trialists’ Collaboration (2002) demonstrated a 22% reduction in the odds of a 5774 
vascular event (myocardial infarction, stroke or vascular death) in patients with a previous stroke or TIA 5775 
treated with antiplatelet drugs.  Comparative trials such as CAPRIE (CAPRIE Steering Committee, 1996), 5776 
ESPRIT (ESPRIT Study Group et al., 2006) and PRoFESS (Sacco et al., 2008) show that aspirin plus 5777 
modified-release dipyridamole and clopidogrel monotherapy are equally effective, with both options 5778 
superior to aspirin monotherapy. 5779 
 5780 
The combination of aspirin and clopidogrel has been compared to clopidogrel monotherapy in patients 5781 
with recent TIA or stroke (Diener et al., 2004).  The combination was not superior to clopidogrel alone, 5782 
with evidence of increased adverse effects particularly bleeding.  There is evidence that even in short-5783 
term use the combination carries an increased risk of bleeding, particularly in aspirin-naive individuals 5784 
(Geraghty et al., 2010).  The use of combination antiplatelet treatment within the first few weeks after 5785 
stroke or TIA is addressed in Sections 3.3 and 3.5. 5786 
 5787 
RESTART was a UK multicentre open label pilot phase RCT (RESTART Collaboration, 2019) which included 5788 
537 participants in the UK with spontaneous (non-traumatic) intracerebral haemorrhage (ICH) who were 5789 
taking an antithrombotic drug (antiplatelet or anticoagulant) for the prevention of occlusive vascular 5790 
events.  Participants were allocated at random to either start or avoid antiplatelet treatment, with a 5791 
median time from ICH symptom onset to randomisation of 76 days (IQR 29-146).  The primary outcome 5792 
was recurrent ICH.  Over a median follow up period of two years [IQR 1-3] 4% of those allocated to 5793 
antiplatelet therapy had recurrent ICH compared with 9% of those allocated to avoid antiplatelet 5794 
therapy [adjusted hazard ratio 0.51, 95% CI 0.25-1.03; p=0.06].  There was no difference in major 5795 
occlusive vascular events, but a reduction in all serious vascular events as defined by the Antithrombotic 5796 
Trialists’ Collaboration.  The results were consistent across subgroups including ICH location, time since 5797 
symptom onset, type of antiplatelet drug, participant age, and history of atrial fibrillation, although the 5798 
Guideline Development Group noted the lack of statistical power to test for these interactions. [2023] 5799 
 5800 
After extended follow-up to five years (Al-Shahi Salman et al., 2021), antiplatelet therapy did not 5801 
significantly reduce either ICH recurrence or all vascular events.  ICH affected 22 of 268 participants 5802 
(8.2%) allocated to antiplatelet therapy compared with 25 of 268 participants (9.3%) allocated to avoid 5803 
antiplatelet therapy (adjusted hazard ratio, 0.87; 95%CI 0.49-1.55; p=0.64).  A major vascular event 5804 
affected 72 participants (26.8%) allocated to antiplatelet therapy compared with 87 participants (32.5%) 5805 
allocated to avoid antiplatelet therapy (hazard ratio, 0.79; 95%CI, 0.58-1.08; P = .14).  A brain imaging 5806 
sub-study of the RESTART trial (Al-Shahi Salman et al., 2019) (n=254 with MRI) found no evidence of 5807 
more frequent recurrent ICH in patients with two or more cerebral microbleeds compared to one or no 5808 
cerebral microbleeds (adjusted hazard ratio 0.30 [95% CI 0.08-1.13] vs 0.77 [0.13-4.61]; p-5809 
interaction=0.41), nor in sub-groups according to cerebral microbleed burden or strictly lobar location 5810 
(that might cerebral amyloid angiopathy [CAA]). [2023] 5811 
 5812 
The Guideline Development Group considered the RESTART trial to be well conducted and of high 5813 
quality although the small sample size limited statistical power and precision.  There were also concerns 5814 
regarding possible selection bias (average ICH volume 4mL, smaller than many ICH seen in clinical 5815 
practice) which might limit generalisability.  There were few participants included with probable CAA, a 5816 
subgroup which appears to be at highest risk of ICH (Charidimou et al., 2017)  The group also noted that 5817 
the evidence from RESTART cannot be applied to patients very soon after ICH symptom onset (only 21 5818 
participants (4%) were randomised in the first week after ICH while most (74%) were randomised at or 5819 
beyond 30 days) (RESTART Collaboration, 2019).  Therefore, although RESTART appears to give some 5820 
reassurance that restarting antiplatelet therapy after ICH may be safe with regard to recurrent ICH, the 5821 
consensus was that the totality of the evidence was insufficient to provide a strong recommendation.  5822 
The group also identified some observational cohort studies, but due to methodological limitations 5823 
(including risks of selection bias and confounding by indication) none was judged to provide sufficiently 5824 
strong evidence to inform a recommendation about antiplatelet therapy after ICH.  Further randomised 5825 
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trials are ongoing or planned and clinicians are strongly encouraged to recruit into these wherever 5826 
possible. [2023] 5827 
 5828 
Meanwhile in practice clinicians will continue to make case-by-case decisions based on their 5829 
understanding of the baseline risk of future events including recurrent ICH and vaso-occlusive events. 5830 
For example, in observational studies the recurrence risk for lobar ICH is consistently higher than for 5831 
deep ICH (Li et al., 2021b) while the risk of ICH recurrence in patients with probable CAA is substantially 5832 
higher than in those without probable CAA (Charidimou et al., 2017).  Haemorrhagic MRI biomarkers of 5833 
CAA, including cerebral microbleeds and cortical superficial siderosis, are also associated with an 5834 
increased risk of ICH recurrence.  Clinicians may wish to take these prognostic factors into account when 5835 
deciding whether to recommend antiplatelet drugs after ICH. [2023] 5836 
 5837 

5.7 Anticoagulation 5838 

Treatment with anticoagulation after TIA or ischaemic stroke is now usually restricted to long-term 5839 
secondary prevention of cardioembolic stroke due to atrial fibrillation (AF), intra-cardiac thrombus, 5840 
valvular heart disease or mechanical heart valve replacement. [2023] 5841 
 5842 
For over 50 years, the oral anticoagulant of choice has been a vitamin K antagonist (VKA) such as 5843 
warfarin.  Direct oral anticoagulants (DOACs; also known as non-vitamin K oral anticoagulants [NOACs]) 5844 
which directly inhibit thrombin or factor Xa offer a number of practical advantages for both patient and 5845 
prescriber and their use has been recommended as first-line treatment for stroke prevention in various 5846 
European guidelines for the management of AF and stroke prevention (Steffel et al., 2021, Klijn et al., 5847 
2019, Hindricks et al., 2021). [2023] 5848 
 5849 

5.7 Recommendations 5850 

A  For people with ischaemic stroke or TIA and paroxysmal, persistent or permanent atrial 5851 

fibrillation (AF: valvular or non-valvular) or atrial flutter, oral anticoagulation should be the 5852 

standard long-term treatment for stroke prevention.  Anticoagulant treatment: 5853 

− should not be given if brain imaging has identified significant haemorrhage; 5854 

− should not be commenced in people with severe hypertension, which should be 5855 

treated first; 5856 

− may be considered for patients with moderate-to-severe stroke from 5-14 days after 5857 

onset.  Wherever possible these patients should be offered participation in a trial of 5858 

the timing of initiation of anticoagulation after stroke.  Aspirin 300 mg daily should be 5859 

used in the meantime; 5860 

− should be considered for patients with mild stroke earlier than 5 days if the prescriber 5861 

considers the benefits to outweigh the risk of early intracranial haemorrhage.  Aspirin 5862 

300 mg daily should be used in the meantime; 5863 

− should be initiated within 14 days of onset in all cases appropriate for secondary 5864 

prevention; 5865 

− should be initiated immediately after a TIA once brain imaging has excluded 5866 

haemorrhage, using an agent with a rapid onset (e.g. DOAC in non-valvular AF or 5867 

subcutaneous low molecular weight heparin while initiating a VKA in valvular AF); 5868 

− should include measures to reduce bleeding risk, using a validated tool to identify 5869 

modifiable risk factors. [2023] 5870 

B  First-line treatment for people with stroke or TIA due to non valvular AF should be 5871 
anticoagulation with a DOAC. [2023]  5872 

C  People with stroke or TIA in sinus rhythm should not receive anticoagulation unless there 5873 
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is another indication. [2023] 5874 

D  People with stroke or TIA due to valvular/rheumatic AF or with mechanical heart valve 5875 
replacement, and those with contraindications or intolerance to DOAC treatment, should 5876 
receive anticoagulation with adjusted-dose warfarin (target INR 2.5, range 2.0 to 3.0) with 5877 
a target time in the therapeutic range of greater than 72%. [2023] 5878 

E  For people with cardioembolic TIA or stroke for whom treatment with anticoagulation is 5879 

considered inappropriate because of a high risk of bleeding: 5880 

− antiplatelet treatment should not be used as an alternative for people with absolute 5881 

contraindications to anticoagulation (e.g. undiagnosed bleeding); 5882 

− measures should be taken to reduce bleeding risk, using a validated tool to identify 5883 

modifiable risk factors.  If after intervention for relevant risk factors the bleeding risk 5884 

is considered too high for anticoagulation, antiplatelet treatment should not be 5885 

routinely used as an alternative; 5886 

− a left atrial appendage occlusion device may be considered as an alternative, 5887 

provided the short-term peri-procedural use of antiplatelet therapy is an acceptable 5888 

risk. [2023] 5889 

F  People with cardioembolic TIA or stroke for whom treatment with anticoagulation is 5890 

considered inappropriate for reasons other than the risk of bleeding may be considered 5891 

for antiplatelet treatment to reduce the risk of recurrent vaso-occlusive disease. [2023] 5892 

G People who initially present with recurrent TIA or stroke should receive the same 5893 

antithrombotic treatment as those who have had a single event.  More intensive 5894 

antiplatelet therapy or anticoagulation treatment should only be given as part of a clinical 5895 

trial or in exceptional clinical circumstances. [2023] 5896 

5.7 Sources 5897 

A  EAFT Study Group, 1993; Miller, 2012; De Marchais et al, 2022; Gioia et al, 2016; Hindricks 5898 

et al, 2020; Klijn et al, 2019; Labovitz et al, 2021; Paciaroni et al, 2015; Steffel et al, 2021; 5899 

Guideline Development Group consensus  5900 

B  Guideline Development Group consensus  5901 

C De Schryver et al, 2012; Guideline Development Group consensus 5902 

D EAFT Study Group, 1993; Miller, 2012; NICE, 2021c; Eikelboom et al, 2011; Hindricks et al 5903 

2020; Hirschl et al, 2019; Graham et al, 2015; Makam et al, 2018; Ruff et al, 2014; Shen et 5904 

al, 2020; Steffel et al, 2021; Xu et al, 2021  5905 

E Reddy et al, 2013; NICE, 2021c; Guideline Development Group consensus  5906 

F Benz et al, 2022 5907 

G Guideline Development Group consensus 5908 

5.7 Evidence to recommendations 5909 

Anticoagulant treatment is not more effective than antiplatelet therapy in people with non-5910 
cardioembolic ischaemic stroke or TIA and carries a greater risk of bleeding (Mohr et al., 2001, 5911 
Sandercock et al., 2009).  Nor is there evidence of greater efficacy for anticoagulation in embolic stroke 5912 
of uncertain source (ESUS) (Diener et al., 2019, Hart et al., 2018).  A recent Cochrane review found no 5913 
evidence that early initiation of anticoagulation (within 2 weeks) in unselected (all cause) ischaemic 5914 
stroke reduced death or disability at or beyond 1 month.  There was moderate grade evidence of large 5915 
reductions in recurrent ischaemic stroke and pulmonary embolus with moderate increased rates of 5916 
intracranial and extracranial bleeding (Wang et al., 2021b). [2023] 5917 
 5918 
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Intracranial haemorrhage (including haemorrhagic transformation of the acute infarct) should be 5919 
assessed by brain imaging and taken into account when deciding whether and when to commence 5920 
anticoagulation. Less severe degrees of haemorrhagic transformation may not necessarily be a 5921 
contraindication to anticoagulation, an issue that will be clarified by ongoing randomised trials. In the 5922 
case of patients with moderate-large volume infarction such as occurs often with cardioembolic stroke, 5923 
there is concern that anticoagulation may increase the risk of haemorrhagic transformation of the 5924 
infarct, and a delay for an arbitrary 2-week period has been recommended in previous editions of this 5925 
guideline.  Observational data have suggested a lower rate of the composite outcome of recurrent 5926 
stroke, bleeding or symptomatic ICH when anticoagulation is started between days 4-14 compared to 5927 
within 4 days of AF-associated stroke (Paciaroni et al., 2015).  Cohort data suggest that commencing 5928 
anticoagulation with individual DOACs may be safe between days 4-14 in patients with small- or 5929 
medium-sized infarcts at least (Gioia et al., 2016, Labovitz et al., 2021).  Pooled data analysis of over 5930 
2,500 patients in European and Japanese prospective cohort studies showed no increase in ICH when a 5931 
DOAC was started earlier (within 5 days) rather than later in AF-associated stroke (De Marchis et al., 5932 
2022).  Such observational studies are vulnerable to selection bias and confounding by indication, but 5933 
they suggest that for patients with minor stroke (e.g. NIHSS 0-3) and a lower risk of haemorrhagic 5934 
transformation it may be appropriate to commence treatment sooner, at the discretion of the treating 5935 
clinician.  Recent evidence from the TIMING randomised trial showed early initiation of anticoagulation 5936 
with a DOAC in AF-related stroke was non-inferior to delayed initiation, with no ICH in either group 5937 
(Oldgren et al., 2022), although the majority of strokes in both groups were mild (median NIHSS of 4 in 5938 
both groups).  Definitive guidance, particularly in relation to moderate-severe stroke, must await the 5939 
findings from RCTs addressing the issue of early versus late initiation in AF-related stroke that have 5940 
either recently completed (e.g. ELAN: NCT03148457) or are ongoing (e.g. OPTIMAS: NCT03759938), and 5941 
a planned individual participant data meta-analysis. [2023] 5942 
 5943 
There is strong evidence for the use of anticoagulation for long-term secondary prevention of stroke in 5944 
people with permanent AF (Saxena and Koudstaal, 2004), and the 12% risk of recurrent stroke per year 5945 
(EAFT Study Group, 1993) substantially alters the balance of risk and benefit in favour of anticoagulation 5946 
in almost every instance.  In people with relative contraindications to anticoagulation identified through 5947 
the use of a validated tool (e.g. HAS-BLED; (Pisters et al., 2010) or MICON-ICH; Best et al., 2021) it may 5948 
be possible to intervene to reduce the bleeding risk through control of blood pressure, medication 5949 
review, treatment of other conditions and multidisciplinary input to reduce risk of falls and improve 5950 
drug adherence.  Falls are associated with higher risk of injury and bleeding but the risk is very unlikely 5951 
to outweigh the benefits of anticoagulation for stroke prevention (Man-Son-Hing et al., 1999), and the 5952 
safety and benefit of DOACs over VKA is maintained in fallers in the available RCT evidence (Rao et al., 5953 
2018, Steffel et al., 2016).  Single centre data also suggests reduced risk of traumatic brain injury in 5954 
fallers on DOACs over VKA (Scotti et al. 2019).  Other imaging biomarkers that may influence the balance 5955 
of risk and benefit from anticoagulation in individual patients are considered in section 5.21 on 5956 
microbleeds. [2023] 5957 
 5958 
DOACs are rapidly replacing VKAs for secondary stroke prevention for people with non-valvular AF.  5959 
These drugs have a rapid onset of action, have fewer interactions with other drugs and foodstuffs, do 5960 
not require coagulation monitoring and are more patient-friendly.  Meta-analysis of the four primary 5961 
DOAC trials RE-LY (Connolly et al., 2009), ROCKET AF (Patel et al., 2011), ARISTOTLE (Granger et al., 5962 
2011) and ENGAGE-AF TIMI 48 (Giugliano et al., 2013) involving over 70,000 patients has shown 5963 
significantly greater stroke and thromboembolic prevention (RR 0·81, 95% CI 0·73–0·91; p<0·0001), with 5964 
a substantially reduced risk of intracranial bleeding compared to warfarin (Ruff et al., 2014).  No age 5965 
interaction was observed for efficacy or safety with any DOAC with the exception of high dose 5966 
dabigatran and excess GI bleeding (Eikelboom et al., 2011, Graham et al., 2015).  Subsequent meta-5967 
analyses with almost three million patient-years of observation have shown consistently better safety 5968 
with DOACs compared to VKA (Hirschl and Kundi, 2019, Xu et al., 2021) and possibly better efficacy 5969 
overall (Makam et al., 2018, Shen et al., 2020). [2023] 5970 

 5971 



 

131 

 

Given the high attributable risk of recurrent stroke with AF, unmodifiable relative contraindications (e.g. 5972 
age, history of stroke) should not dissuade prescribers from the use of anticoagulation, as these patients 5973 
are also at greatest of recurrent stroke (Olesen et al., 2011).  Older people (aged 65 years or older) with 5974 
AF have a reduced risk of stroke and thromboembolism on anticoagulant treatment compared to no 5975 
treatment (relative risk [RR] 0.59, 95% confidence interval [CI] 0.51–0.76, I2= 12.3%), and with a DOAC 5976 
rather than a VKA (Bai et al., 2018).  If, despite addressing modifiable risk factors for bleeding, the 5977 
bleeding risk is still considered to be too high to use an anticoagulant safely, then aspirin cannot be 5978 
regarded as a safer alternative, particularly among older patients (Mant et al., 2007).  Current NICE 5979 
guidelines do not recommend the routine use of aspirin in these circumstances aside from when there 5980 
are other indications unrelated to AF (National Institute for Health and Care Excellence, 2014a).  5981 
However, a recent systematic review and meta-analysis of antiplatelet use in patients with AF not 5982 
treated with anticoagulation (Benz et al, 2022) identified an increased risk of major bleeding and 5983 
intracerebral haemorrhage, and a reduced risk of myocardial infarction compared to no treatment, 5984 
suggesting that in selected patients with a low or normal risk of bleeding and a higher risk of vaso-5985 
occlusive disease (such as in secondary vascular prevention), antiplatelet treatment may still be 5986 
appropriate. There may be an emerging role for very low dose edoxaban in achieving an acceptable 5987 
balance of overall benefit and risk in such patients (Okumura et al., 2020). [2023] 5988 
 5989 
Bearing in mind that participants in all the original comparative trials of DOACs with warfarin had to be 5990 
eligible for both treatments, the existing studies do not provide evidence regarding the safety or efficacy 5991 
of DOACs in people for whom the bleeding risk is considered to be too high to safely use warfarin.  5992 
However, such patients were included in the AVERROES trial comparing apixaban with aspirin (Connolly 5993 
et al, 2011), and very low dose edoxaban (15 mg OD) in a high-risk elderly Japanese population appears 5994 
to be effective and relatively safe (Okumura et al., 2020). [2023] 5995 
 5996 
For selected patients with AF who cannot be treated with anticoagulation, it may be appropriate to 5997 
consider a left atrial appendage occlusion device if the short-term use of antiplatelets/anticoagulation 5998 
required following the procedure can be tolerated.  In the PROTECT AF trial percutaneous left atrial 5999 
appendage occlusion with a filter device (Watchman) was non-inferior to warfarin for stroke prevention 6000 
in non-valvular AF (Reddy et al., 2013, Holmes et al., 2009).  Device implantation was accompanied by 6001 
warfarin anticoagulation for the first 45 days.  No trials have compared left atrial appendage occlusion 6002 
with DOAC treatment. [2023] 6003 
 6004 
For people with mechanical heart valves VKA remains the anticoagulant of choice as DOACs have been 6005 
shown to be inferior in this situation (Eikelboom et al., 2013).  There is evidence that combining 6006 
antiplatelet drugs with warfarin reduces the risk of thromboembolic complications, but with an 6007 
increased risk of bleeding (Dentali et al., 2007, Little and Massel, 2003).  Apart from some high-risk 6008 
patients with mechanical heart valves and patients in AF requiring antiplatelet therapy after coronary 6009 
stenting, there is no evidence that combining antiplatelet drugs with warfarin is beneficial, but there is 6010 
clear evidence of harm (Hart et al., 2005). [2023] 6011 
 6012 

5.7 Implications 6013 

This guideline is likely to lead to an increase in the prescribing of DOACs, which are expensive but 6014 
considered by NICE to be cost-effective, particularly when used for secondary prevention where the 6015 
attributable risk of stroke is several times higher than in primary prevention.  Management of patients 6016 
with TIA or ischaemic stroke in association with AF requires an interdisciplinary team approach to stroke 6017 
prevention with close collaboration between stroke physicians/neurologists, cardiologists, general 6018 
practitioners, pharmacists, specialist nurses and health and social care professionals. [2023] 6019 
 6020 
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5.8 Other risk factors 6021 

In about a quarter of people with stroke, and more commonly in younger age groups, no cause is 6022 
evident on initial investigation.  Other causes that should be considered include paroxysmal or occult 6023 
atrial fibrillation (PAF), intracranial arterial disease, cervical artery dissection, antiphospholipid 6024 
syndrome and other prothrombotic conditions, and patent foramen ovale (PFO).  In younger people in 6025 
whom no cause is identified with a history of venous or arterial thrombosis or early miscarriage, a 6026 
thrombophilia screen should be performed. 6027 
 6028 

5.9 Paroxysmal atrial fibrillation 6029 

All forms of atrial fibrillation (AF) represents a potentially significant risk for stroke.  AF may be 6030 
intermittent and not immediately evident.  It can be classified as paroxysmal (PAF) if self-limiting, or 6031 
persistent if not terminating spontaneously or lasting more than a week.  There is no consensus 6032 
concerning the shortest duration of PAF that constitutes a risk of cardioembolism.  Secondary 6033 
prevention with anticoagulation is the recommended intervention after ischaemic stroke or TIA in 6034 
patients with AF or PAF. [2023]  6035 

5.9 Recommendations 6036 

A  Patients with ischaemic stroke or TIA not already diagnosed with atrial fibrillation or flutter 6037 
should undergo an initial period of cardiac monitoring for a minimum of 24 hours if they are 6038 
appropriate for anticoagulation. [2023]  6039 

B  Patients with ischaemic stroke or TIA in whom no other cause of stroke has been found 6040 
after comprehensive neurovascular investigation (stroke of undetermined aetiology or 6041 
‘cryptogenic’ stroke) and in whom a cardioembolic cause is suspected, should be 6042 
considered for more prolonged sequential or continuous cardiac rhythm monitoring with 6043 
an external patch, wearable recorder or implantable loop recorder if they are appropriate 6044 
for anticoagulation. [2023]  6045 

5.9 Sources 6046 

A  Kishore 2014; Guideline Development Group consensus  6047 

B  Kang et al, 2003; Grond et al, 2013, Higgins et al, 2013; Gladstone et al, 2014; Sanna et al, 6048 

2014; Sposato, 2015; Edwards et al, 2020; Buck et al, 2021; Noubiap et al, 2021; Rubiera et 6049 

al, 2022; Guideline Development Group consensus   6050 

5.9 Evidence to recommendations 6051 

AF may not be detected by a standard 12-lead ECG and may require more prolonged monitoring.  In a 6052 
systematic review involving 5038 subjects with recent stroke or TIA who had at least 12 hours of 6053 
monitoring, the detection rate for new AF was 11.5% (Kishore et al., 2014).  Rates of detection were 6054 
higher in selected patients (e.g. age, stroke pattern, pre-screening risk scores).  In general, the more 6055 
prolonged the period of ECG monitoring the greater the likelihood of detection (Grond et al., 2013, 6056 
Higgins et al., 2013, Gladstone et al., 2014, Sanna et al., 2014).  A sequential approach to investigation, 6057 
involving four incrementally more prolonged phases of monitoring, provided detection rates of AF 6058 
ranging from 7.7% to 16.9%; the overall AF detection rate was 23.7% after all phases (Sposato et al., 6059 
2015). [2023] 6060 
 6061 
Implantable loop recorders (ILRs) have been shown to be superior to short-term external monitoring in 6062 
detecting AF and could lead to better stroke reduction through the greater uptake of anticoagulation 6063 
following a stroke or TIA.  The use of ILRs seems superior to external monitoring strategies to detect AF 6064 
in stroke of unknown aetiology or ‘cryptogenic’ stroke - 15.3 vs 4.7% at 12 months (Buck et al., 2021), 6065 
with AF detected in 22.8% at 12 months with ILRs in another study (Noubiap et al., 2021).  The 12-month 6066 
incidence of recurrent stroke or TIA was lower (7.8 vs 8.9%) in one study using ILRs compared to 6067 
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conventional monitoring, in which the 12 month detection rate for AF was 13 vs. 2.4 % (Ko et al., 2022).  6068 
ILR-monitored patients were also observed to have a reduced relative risk of stroke or TIA (0.49 95% CI, 6069 
0.30–0.81) in one meta-analysis (Tsivgoulis et al., 2019), but a subsequent larger meta-analysis of eight 6070 
studies (5 RCTs, 3 observational; 2,994 patients) by the same group showed that while patients with an 6071 
ILR were more likely to receive anticoagulation, a reduction in stroke was not seen in the RCTs 6072 
(Tsivgoulis et al., 2022). [2023] 6073 
 6074 
The rate of detection of AF with ILRs at 12 months varies widely in reported studies (range 12-25%) and 6075 
compared to conventional strategies it may be more cost-effective in patients with cryptogenic stroke 6076 
with no AF detected after 24 hours of external monitoring (Edwards et al., 2020).  Monitoring using 6077 
smart digital technologies such as wearables and smartphone recording may be superior to traditional 6078 
‘holter’ monitoring and may be an alternative method where an ILR is not feasible or desired by patients 6079 
(Koh et al., 2021). [2023] 6080 
 6081 
In selecting patients for prolonged cardiac monitoring and/or ILR insertion those with stroke of 6082 
undetermined aetiology (‘cryptogenic’) are more likely to have PAF (Kishore et al., 2014).  Likewise, 6083 
certain patterns of ischaemic change seen on brain imaging increase the likelihood of an underlying 6084 
cardioembolic source such as cortical/subcortical infarcts or multiple lesions in anterior and posterior 6085 
circulations and/or both cerebral hemispheres (Kang et al., 2003). 6086 

5.9 Implications 6087 

These recommendations are likely to increase the number of patients requiring prolonged cardiac 6088 
rhythm monitoring and ILR insertion with implications for cardiac procedural and monitoring resources. 6089 
Paroxysmal AF after stroke or TIA warrants treatment with anticoagulation or consideration for left 6090 
atrial appendage occlusion where anticoagulation is contraindicated.  Close collaboration between 6091 
stroke physicians/neurologists and cardiologists can facilitate expert decision-making in challenging 6092 
cases, agreeing local protocols on ILR implantation/explantation and monitoring/alert-response 6093 
procedures. [2023]  6094 
 6095 

5.10 Patent foramen ovale 6096 

A patent foramen ovale (PFO) may predispose to a TIA or stroke by acting as a conduit for paradoxical 6097 
embolism of thrombus, fat or air from the venous into the arterial circulation, or by clot formation in the 6098 
PFO channel itself.  A PFO may be found in at least a quarter of the general population, but can be 6099 
identified on contrast echocardiography in 40-56% of younger patients under 55 years old with 6100 
ischaemic stroke of otherwise undetermined aetiology (Mesa et al., 2003, McCabe and Rakhit, 2007).  A 6101 
PFO is probably more relevant to the aetiology of stroke in younger patients (younger than 55 years), 6102 
especially if there is a clear history of the symptoms occurring during or shortly after a Valsalva 6103 
manoeuvre, in the setting of a deep venous thrombosis, or where there are recurrent strokes in 6104 
different arterial territories of otherwise undetermined aetiology.  However, a PFO may also be relevant 6105 
to the aetiology of ischaemic stroke in older patients, with a higher prevalence of PFO observed in 6106 
patients older than 55 years of age with ischaemic stroke of undetermined aetiology (28.3%) than in 6107 
patients with stroke of known aetiology (12%) (Handke et al., 2007). [2023] 6108 

5.10 Recommendations 6109 

A  People with ischaemic stroke or TIA and a PFO should receive optimal secondary 6110 

prevention treatment, including antiplatelet therapy, treatment for high blood pressure, 6111 

lipid-lowering therapy and lifestyle modification.  Anticoagulation is not recommended 6112 

unless there is another recognised indication. [2023] 6113 

B  Selected people below the age of 60 with ischaemic stroke or TIA of otherwise 6114 

undetermined aetiology in association with a PFO and a right-to-left shunt or an atrial 6115 
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septal aneurysm should be considered for endovascular PFO device closure within six 6116 

months of the index event to prevent recurrent stroke.  This decision should be made 6117 

after careful consideration of the benefits and risks by a multidisciplinary team including 6118 

the patient’s stroke physician/neurologist and the cardiologist performing the procedure.  6119 

The balance of risk and benefit from the procedure, including risks of atrial fibrillation and 6120 

other recognised peri-procedural complications should be fully considered and explained 6121 

to the person with stroke. [2023] 6122 

C People older than 60 years with ischaemic stroke or TIA of otherwise undetermined 6123 

aetiology and a PFO should preferably be offered closure in the context of a clinical trial or 6124 

prospective registry. [2023] 6125 

5.10 Sources 6126 

A Homma et al, 2002; Guideline Development Group consensus  6127 

B, C Furlan et al, 2012; Meier at al, 2013; Søndergaard et al, 2017; Saver et al, 2017; Mas et al, 6128 

2017; Lee at al, 2018; Guideline Development Group consensus  6129 

5.10 Evidence to recommendations 6130 

In some people with stroke or TIA,  a PFO will be an incidental finding and optimal medical therapy and 6131 
secondary prevention strategies alone should be used.  There is no evidence that anticoagulation is 6132 
superior to antiplatelet therapy in patients with stroke of undetermined aetiology in association with a 6133 
PFO (Homma et al., 2002). Three initial multi-centre randomised trials did not show a significant benefit 6134 
of PFO closure over medical therapy alone based on an intention-to-treat analysis (Furlan et al., 2012, 6135 
Carroll et al., 2013, Meier et al., 2013). However, 3 subsequent randomised trials ((Lee et al., 2018, Mas 6136 
et al., 2017, Søndergaard et al., 2017), and extended follow-up data from the RESPECT trial (Saver et al., 6137 
2017) subsequently showed a significant reduction in recurrent stroke risk in patients allocated to 6138 
endovascular PFO closure vs. medical therapy alone, most of whom were ≤ 60 years of age (Mas et al., 6139 
2017, Meier et al., 2013, Saver et al., 2017, Søndergaard et al., 2017).  It is important to note that these 6140 
more recent trials which showed a benefit of PFO closure over medical therapy alone only included 6141 
patients with a PFO and a large right-to-left shunt or an atrial septal aneurysm (Mas et al., 2017) or a 6142 
PFO with a right-to-left shunt (Lee et al., 2018, Søndergaard et al., 2017). [2023] 6143 
 6144 
Most of the RCTs described above excluded patients over the age of 60 years, so it is not known 6145 
whether the observed benefit from PFO closure is applicable to older patients with ischaemic stroke of 6146 
otherwise undetermined aetiology.  Furthermore, there is insufficient evidence to address whether oral 6147 
anticoagulation alone (either with a VKA or DOAC) is inferior, equivalent or superior to PFO closure, and 6148 
more research is needed in this area. [2023] 6149 
 6150 
PFO closure is associated with an approximately five-fold increase in the risk of developing AF (5-6.6% 6151 
following closure), although the duration and nature of the resultant AF is not  fully understood.  6152 
Implantation is also associated with potential peri-procedural risks, including inadequate PFO closure, 6153 
implantation failure, pericardial effusion, and pseudoaneurysm formation. [2023]  6154 
 6155 

5.10 Implications 6156 

These recommendations are likely to increase the number of patients referred for further investigation 6157 
and treatment, and stroke services should establish regular multidisciplinary meetings with their 6158 
colleagues in cardiology to consider and appropriately select patients for further investigation and 6159 
consideration of endovascular device closure.  Further research is needed to clarify optimal secondary 6160 
preventive strategies in patients with a PFO and a co-existent thrombophilia as such patients were 6161 
excluded from the definitive trials of PFO closure. [2023] 6162 

 6163 



 

135 

 

5.11 Other cardioembolism 6164 

Between 20-30% of ischaemic strokes can be attributed to cardioembolism (Sandercock et al., 1989, 6165 
Kolominsky-Rabas et al., 2001), with the majority of these accounted for by AF.  A variety of other 6166 
cardiac pathologies have been implicated, often categorised as high risk (myocardial infarction, mitral 6167 
stenosis, left ventricular aneurysm or thrombus, mechanical valve prosthesis) and low/uncertain risk 6168 
(atrial septal aneurysm, mitral annular calcification, aortic stenosis).  The value of echocardiography in 6169 
people with TIA and stroke depends upon the assumption that the risk of recurrent stroke can be 6170 
modified by treatment which would otherwise not have been considered, should one of these 6171 
pathologies be detected.  Identifying a putative cardioembolic source does not prove a cardioembolic 6172 
mechanism, particularly in individuals with competing risk factors.  With the notable exception of AF, it 6173 
is unclear for the majority of potential cardioembolic pathologies what risk of stroke recurrence they 6174 
pose, whether or not intervention genuinely lessens this risk and if so, whether the benefit outweighs 6175 
the risk associated with intervention. [2023] 6176 
 6177 

5.11 Recommendation 6178 

A  People with stroke or TIA should be investigated with transthoracic echocardiography if 6179 

the detection of a structural cardiac abnormality would prompt a change of management 6180 

and if they have: 6181 

− clinical or ECG findings suggestive of structural cardiac disease that would require 6182 

assessment in its own right, or 6183 

− unexplained stroke or TIA, especially if other brain imaging features suggestive of 6184 

cardioembolism are present. 6185 

 6186 

5.11 Sources 6187 

A Holmes et al., 2014; Working Party consensus 6188 

 6189 

5.11 Evidence to recommendations 6190 

A systematic review and economic evaluation sought to evaluate the cost-effectiveness of routine 6191 
echocardiography in the assessment of individuals presenting with first-ever ischaemic stroke or TIA 6192 
(Holmes et al., 2014).  Clinically identifiable cardiac pathologies were excluded.  Across a range of 6193 
cardiac pathologies, transthoracic echocardiography (TTE) was found to be less sensitive compared with 6194 
transoesophageal (TOE), with both demonstrating high specificity.  In consultation with an expert panel 6195 
it was determined that only the identification of left atrial and left ventricular thrombus by 6196 
echocardiography would alter patient management.  A median prevalence of 0.8% was reported for left 6197 
ventricular thrombus and of 1.4% for left atrial thrombus.  Considerable variability was found for the 6198 
reported prevalence of ASA (median 9.3%, range 0.4-28) and PFO (median 17%, range 0.25-73).  6199 
Economic analysis in the UK concluded that TTE is a cost-effective use of NHS resources compared with 6200 
TOE, when clinicians deem it the most appropriate test, and might be applied primarily to people with 6201 
stroke of undetermined aetiology if they are also candidates for oral anticoagulation.  Certain patterns 6202 
of ischaemic change seen on brain imaging increase the suspicion of a cardioembolic source such as 6203 
cortico-subcortical infarcts or multiple lesions in anterior and posterior circulations and/or both cerebral 6204 
hemispheres (Kang et al., 2003).  The review identified a lack of robust data and uncertain benefits from 6205 
identifying conditions such as ASA, PFO and complex aortic atheroma in people with stroke or TIA. 6206 
 6207 

 6208 
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5.12 Vertebral artery disease 6209 

Stroke in the vertebrobasilar (VB) territory accounts for 20% of all strokes and is more often associated 6210 
with corresponding large artery stenosis than is the case for carotid territory stroke (Marquardt et al., 6211 
2009).  Pooled individual patient data from two prospective studies found a 90-day risk of stroke after 6212 
VB stroke or TIA of 9.6% in those with VB stenosis and 2.8% in those without, with the highest risk 6213 
(13.9%) if the stenosis was intracranial (Gulli et al., 2013). 6214 

5.12 Recommendation 6215 

A  People with ischaemic stroke or TIA and symptomatic vertebral artery stenosis should 6216 

receive optimal secondary prevention including antiplatelet therapy, blood pressure 6217 

treatment, lipid-lowering therapy and lifestyle modification.  Angioplasty and stenting of 6218 

the vertebral artery should only be offered in the context of a clinical trial. 6219 

5.12 Sources 6220 

A Compter et al., 2015; Working Party consensus 6221 

5.12 Evidence to recommendations 6222 

The open randomised phase 2 study VAST compared stenting with medical management in patients 6223 
with recently symptomatic vertebral artery stenosis of more than 50% (Compter et al., 2015).  The study 6224 
was terminated early, after enrolment of 115 patients.  There were no significant differences between 6225 
the two groups, and based on the low stroke recurrence rate seen in the trial, a conclusive phase 3 trial 6226 
would need to include 9500 patients.   The median delay from last clinical event to enrolment in VAST 6227 
was 25 days so that early recurrent events may have been missed.  Full publication of the phase 3 VIST 6228 
trial, comparing vertebral artery stenting with medical therapy alone, is awaited for the 182 patients 6229 
that were randomised.  There is thus no evidence to suggest that revascularisation for vertebral artery 6230 
stenosis (stenting, endarterectomy or reconstruction/transposition) is superior to best medical therapy. 6231 
 6232 

5.13 Intracranial artery stenosis 6233 

In Western populations, atherosclerotic stenosis of the large intracranial arteries is found in about 40% 6234 
of patients with ischaemic stroke and is likely to be causative in about 7% (Sacco et al., 1995, Mazighi et 6235 
al., 2008).  Significantly higher rates are seen in African-Americans, and in Asian populations it is the 6236 
dominant pathology. 6237 

5.13 Recommendation 6238 

A  People with ischaemic stroke or TIA due to severe symptomatic intracranial stenosis 6239 

should be offered dual antiplatelet therapy with aspirin and clopidogrel for the first three 6240 

months in addition to optimal secondary prevention including blood pressure treatment, 6241 

lipid-lowering therapy and lifestyle modification.  Endovascular or surgical intervention 6242 

should only be offered in the context of a clinical trial. 6243 

5.13 Sources 6244 

A Chimowitz et al 2005, 2011; Working Party consensus  6245 

5.13 Evidence to recommendations 6246 

The recurrent stroke rate in intracranial artery stenosis is high; in the WASID RCT comparing aspirin with 6247 
warfarin in people with greater than 50% stenosis of intracranial arteries, those on aspirin had a 22% 6248 
risk of stroke or death during a mean follow-up of 1.8 years (Chimowitz et al., 2005).  This trial 6249 
confirmed an association between increasing degree of intracranial stenosis and stroke risk and showed 6250 
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that the development of an effective collateral circulation is protective (Liebeskind et al., 2011).  6251 
Warfarin anticoagulation was no more effective than aspirin for stroke prevention in WASID, including 6252 
for the subgroup enrolled with stroke whilst on antithrombotic therapy, but was associated with 6253 
significantly more adverse events. 6254 
 6255 
The SAMMPRIS trial (Chimowitz et al., 2011) compared angioplasty and stenting of intracranial stenosis 6256 
of greater than 70% with medical management, including an initial 90 days of dual antiplatelet therapy 6257 
with clopidogrel plus aspirin.  The 30-day rate of stroke or death in the SAMMPRIS control group was 6258 
lower than in WASID (5.8% versus 10.7%) suggesting dual antiplatelet therapy may be superior to aspirin 6259 
alone.  Targeted risk factor modification, particularly BP and LDL-cholesterol reduction, was also more 6260 
frequently achieved in SAMMPRIS, and the trial found that medical management was superior to 6261 
angioplasty and stenting with the difference maintained over a median follow up of 32 months (Derdeyn 6262 
et al., 2014).  The VISSIT trial exploring the effect of balloon-expandable stents in people with 6263 
symptomatic intracranial stenosis was halted following the results of SAMMPRIS, with analysis also 6264 
demonstrating an increased risk of recurrent stroke with endovascular intervention (Zaidat et al., 2015).  6265 
No comparison of dual antiplatelet therapy with clopidogrel monotherapy in this setting has yet been 6266 
conducted. 6267 

5.14 Oral contraception and hormone replacement therapy 6268 

The observation that stroke tends to affect women at a later age than men raises the possibility that 6269 
female sex hormones, and specifically oestrogens, might protect against vascular disease.  This was 6270 
initially supported by observational studies suggesting hormone replacement therapy (HRT) might 6271 
reduce the risk of stroke in post-menopausal women.  There is now evidence that oestrogen actually 6272 
increases the risk of cardiovascular events including ischaemic stroke both when used by younger 6273 
women as the combined oral contraceptive (COC) and by post-menopausal women as HRT. 6274 

5.14.1  Oral contraception 6275 

5.14.1 Recommendation 6276 

A   Pre-menopausal women with stroke and TIA should not be offered the combined oral 6277 

contraceptive pill.  Alternative hormonal (progestogen-only) and non-hormonal 6278 

contraceptive methods should be considered instead. 6279 

5.14.1 Source 6280 

A   Working Party consensus 6281 

5.14.1 Evidence to recommendations 6282 

No studies have assessed how the COC modifies the risk of recurrent stroke or TIA.  Studies in women 6283 
with no history of stroke or TIA indicate that there may be an approximate doubling of the relative risk 6284 
of ischaemic stroke associated with use of combined (low-dose) oestrogen oral contraception.  A 6285 
Cochrane review of one cohort study and 23 case-control studies compared the risk of myocardial 6286 
infarction or ischaemic stroke in users and non-users of COC (Roach et al., 2015).  The relative risk of 6287 
ischaemic stroke was 1.7 for COC users and the risk increased according to the dose of oestrogen.  The 6288 
risk was not influenced by the progestogen used.  It has been estimated that for 10,000 women using a 6289 
20μg oestrogen COC for 1 year, 2 will have an arterial thrombosis (Lidegaard et al., 2012).  Pregnancy is 6290 
associated with a risk of stroke of about 3 per 10,000 deliveries (James et al., 2005). 6291 
 6292 
A meta-analysis of six case-control studies comprising 3,091 cases and 11,385 controls found no 6293 
association between progestogen-only contraceptive (POC) use and stroke risk (Chakhtoura et al., 2009).  6294 
The analysis provides limited support for use of the POC in situations where hormonal contraception is 6295 
necessary, but the full range of contraceptive methods (hormonal and non-hormonal) should be 6296 
considered. 6297 
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5.14.2  Hormone replacement therapy 6298 

5.14.2 Recommendations 6299 

A Post-menopausal women with ischaemic stroke or TIA who wish to start or continue 6300 

hormone replacement therapy should receive advice based on the overall balance of risk 6301 

and benefit, taking account of the woman’s preferences. 6302 

B Post-menopausal women with ischaemic stroke or TIA should not be offered hormone 6303 

replacement therapy for secondary vascular prevention. 6304 

 6305 

5.14.2 Sources 6306 

A Working Party consensus 6307 

B Boardman et al, 2015 6308 

5.14.2 Evidence to recommendations 6309 

Treatment decisions concerning HRT must balance clinical need (treatment of premature menopause or 6310 
relief of menopausal symptoms) against a number of different risks.  A Cochrane review of 19 RCTs 6311 
(40,410 subjects) comparing hormonal therapy with placebo or no treatment found no benefit in all-6312 
cause mortality, cardiovascular death, non-fatal myocardial infarction, angina or revascularisation 6313 
(Boardman et al., 2015).  An increased risk of stroke was found in primary prevention studies, but the 6314 
effect was not significant in secondary prevention studies (5172 participants in 5 studies).  For the 6315 
subgroup of women starting HRT within a mean of 10 years after the menopause or who were less than 6316 
60 years of age, treatment was associated with a significant all cause mortality benefit and coronary 6317 
heart disease benefit compared with placebo, though with a persisting risk of venous thromboembolism 6318 
and a trend towards increased risk of stroke (9838 participants in 3 studies).  In a nested case-control 6319 
study of 15,710 cases of stroke matched to 59,958 controls from the UK General Practice Research 6320 
Database, the risk of stroke was not increased with use of low-dose oestrogen patches (alone or with 6321 
progestogen) when compared with no use in post-menopausal women (Renoux et al., 2010).  The stroke 6322 
rate was increased with use of high-dose patches. 6323 

5.15 Obstructive sleep apnoea 6324 

There is a prevalence of obstructive sleep apnoea (OSA) of between 30-70% in people with ischaemic or 6325 
haemorrhagic stroke, depending upon the diagnostic criteria used (Johnson and Johnson, 2010).  Not 6326 
only are typical cardiovascular risk factors such as hypertension, hyperlipidaemia, diabetes, smoking, AF 6327 
and obesity more prevalent in people with OSA, but OSA itself is an independent risk factor for stroke 6328 
(Loke et al., 2012). 6329 

5.15 Recommendation 6330 

A People with stroke or TIA should be screened for obstructive sleep apnoea with a valid 6331 

clinical screening tool.  People who screen positive who are suspected of having sleep 6332 

apnoea should be referred for specialist respiratory/sleep medicine assessment. 6333 

5.15 Source 6334 

A Working Party consensus 6335 

5.15 Evidence to recommendations 6336 

People with stroke and OSA have been shown to have worse functional outcomes, longer hospitalisation 6337 
and an increased risk of stroke recurrence (Kaneko et al., 2003, Rola et al., 2008).  Treatment with 6338 
continuous positive airways pressure (CPAP) has been shown to favourably modify cardiovascular risk 6339 
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factors such as hypertension (Marin et al., 2012) and in a prospective observational study to reduce the 6340 
risk of recurrent cardiovascular events (Martinez-Garcia et al., 2012).  Several small RCTs have failed to 6341 
confirm a reduction in cardiovascular events with CPAP (Parra et al., 2011, Ryan et al., 2011, Hsu et al., 6342 
2006, Parra et al., 2015, Sandberg et al., 2001, Bravata et al., 2011).  Whilst uncertainty remains 6343 
concerning stroke recurrence, there are other benefits from recognising and treating OSA and given the 6344 
high reported prevalence, presentation with stroke provides an opportunity to screen patients for OSA.  6345 
As in the general population, patients with stroke and OSA may not declare a classical history of severe 6346 
snoring and subjective daytime sleepiness.  The use of a simple clinical screening tool (such as the 6347 
‘STOP-BANG’ questionnaire) in people with stroke or TIA will identify those who are likely to benefit 6348 
from further specialist assessment (Silva et al., 2011). 6349 

5.15 Implications 6350 

There will be resource implications for sleep services from an increased awareness of OSA among 6351 
people with stroke or TIA.  6352 

5.16 Antiphospholipid syndrome 6353 

Antiphospholipid syndrome (APS) is an autoimmune disorder which may occur with or without 6354 
associated rheumatic disease, particularly systemic lupus erythematosus.  Patients with APS are at 6355 
increased risk of venous and arterial thrombotic events, including ischaemic stroke.  Pregnancies in 6356 
women with APS have an increased risk of miscarriage, intrauterine growth retardation and premature 6357 
birth (Cervera et al., 2015).  The condition is diagnosed in individuals with a history of venous or arterial 6358 
thrombosis and/or pregnancy-related morbidity in the presence of persistent antiphospholipid 6359 
antibodies.  A finding of antiphospholipid antibodies is more likely to be of relevance in people younger 6360 
than 50 years in whom other risk factors for stroke have been excluded. 6361 

5.16 Recommendations 6362 

A People with ischaemic stroke or TIA in whom other conditions such as atrial fibrillation and 6363 

large or small vessel atherosclerotic disease have been excluded should be investigated 6364 

for antiphospholipid syndrome (with IgG and IgM anticardiolipin ELISA and lupus 6365 

anticoagulant), particularly if the person: 6366 

− is under 50 years of age; 6367 

− has any autoimmune rheumatic disease, particularly systemic lupus erythematosus; 6368 

− has a history of one or more venous thromboses; 6369 

− has a history of recurrent first trimester pregnancy loss or at least one late pregnancy 6370 

loss (second or third trimester). 6371 

B   People with antiphospholipid syndrome who have an ischaemic stroke or TIA: 6372 

− should be managed acutely in the same way as people without antiphospholipid 6373 

syndrome; 6374 

− should have decisions on long-term secondary prevention made on an individual basis 6375 

in conjunction with appropriate specialists including haematology and/or 6376 

rheumatology. 6377 

5.16 Source 6378 

A, B Working Party consensus 6379 

5.16 Evidence to recommendations 6380 

There is uncertainty concerning the most effective strategy to prevent arterial thrombotic events in APS.  6381 
Recommendations include long-term low-dose aspirin, low-, medium- and high-intensity warfarin and 6382 
the combination of aspirin and warfarin.  There is little RCT evidence and those that are available have 6383 
either not shown an advantage for any particular strategy (Crowther et al., 2003, Levine et al., 2004, 6384 



 

140 

 

Finazzi et al., 2005) or have included only very small numbers (Okuma et al., 2010).  Until better 6385 
evidence becomes available, the Working Party recommends that treatment decisions should be made 6386 
on an individual basis, ideally involving multispecialty input. 6387 

5.17 Insulin resistance 6388 

Insulin resistance is a component of the metabolic syndrome in which a diminished target cell response 6389 
to insulin results in a compensatory increase in insulin secretion to maintain normoglycaemia.  The 6390 
resulting hyperinsulinaemia leads to complex metabolic changes and the development of hypertension, 6391 
central obesity, glucose intolerance, elevated triglyceride levels and reduced HDL-cholesterol.  Genetic 6392 
predisposition, ageing, oversupply of dietary lipid, sedentary lifestyle and central obesity are associated 6393 
with the development of insulin resistance.  It is estimated that about half of non-diabetic people with 6394 
stroke or TIA have insulin resistance (Kernan et al., 2003), an independent risk factor for ischaemic 6395 
stroke (Rundek et al., 2010, Thacker et al., 2011).  Insulin resistance may be a modifiable target for 6396 
secondary stroke prevention.  Insulin-sensitizing thiazolidinedione (‘glitazone’) drugs have been 6397 
developed to treat diabetes, with pioglitazone the only drug in this class currently licensed in the UK and 6398 
Ireland. 6399 

5.17 Recommendation 6400 

A  People with stroke or TIA should not receive pioglitazone for secondary vascular 6401 

prevention. 6402 

5.17 Source 6403 

A Kernan et al, 2016 6404 

5.17 Evidence to recommendations 6405 

The PROactive study (Dormandy et al., 2005) assessed secondary prevention with pioglitazone in people 6406 
with diabetes and prior vascular disease and was neutral in terms of the primary outcome of major 6407 
vascular events, but did show a reduction in a secondary outcome that included stroke.  A subsequent 6408 
Cochrane review (Liu and Wang, 2015) found that glitazones might reduce recurrent stroke in people 6409 
with stroke or TIA.  The IRIS trial (Kernan et al., 2016) compared pioglitazone with placebo in 3876 non-6410 
diabetic subjects with insulin resistance and a history of stroke or TIA, excluding those with diabetes, 6411 
structural heart disease or congestive cardiac failure.  The primary outcome (first fatal/non-fatal stroke 6412 
or non-fatal MI) occurred in 9% with pioglitazone and 11.8% with control over 4.8 years of follow-up.  6413 
Progression to diabetes was also reduced, but weight gain, oedema and bone fractures were all 6414 
significantly increased with pioglitazone.  Based on these results, for every 100 patients treated with 6415 
pioglitazone for about 5 years, 3 fewer would suffer stroke or MI; 4 fewer would develop diabetes 6416 
mellitus; 2 more would suffer bone fracture requiring hospitalisation; 18 more would gain >4.5 kg in 6417 
weight, and 11 more would have new or worsening peripheral oedema.  The study did not report quality 6418 
of life outcomes and more evidence would be required before glitazone treatment can be 6419 
recommended routinely for patients with insulin resistance.   Targeting lifestyle modification, 6420 
particularly exercise and diet, appears to be a safe and effective approach for reducing insulin resistance 6421 
and progression to diabetes (Lindstrom et al., 2006, Ivey et al., 2007, Knowler et al., 2002). 6422 

5.18 Fabry disease 6423 

Fabry disease is a multi-system disorder in which reduced activity of the enzyme α-galactosidase leads 6424 
to the accumulation of glycolipid in various organs damaging tissues, particularly the skin, eye, kidney, 6425 
heart, brain, and peripheral nervous system.  The disorder is X-linked, affecting 1 in 40,000-60,000 6426 
males; females can also be affected.  Onset is usually in childhood or adolescence, typical symptoms and 6427 
signs including episodes of severe pain in the extremities (acroparesthesias), cutaneous vascular lesions 6428 
typically more pronounced in the bathing-trunk distribution (angiokeratomas), decreased sweating, 6429 
corneal opacities, tinnitus, hearing loss and proteinuria.  Premature cardiovascular disease occurs as 6430 
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well as progressive deterioration in renal function leading to end-stage renal disease.  Cerebrovascular 6431 
manifestations primarily relate to small vessel disease and may be ischaemic or haemorrhagic. 6432 

5.18 Recommendations 6433 

A Young people with stroke or TIA should be investigated for Fabry disease if they have 6434 

suggestive clinical features such as acroparesthesias, angiokeratomas, sweating 6435 

abnormalities, corneal opacities, unexplained renal insufficiency or a family history 6436 

suggesting the condition. 6437 

B People with stroke or TIA and a diagnosis of Fabry disease should receive optimal 6438 

secondary prevention and be referred to specialist genetic and metabolic services for 6439 

advice on other aspects of care including the provision of enzyme replacement therapy. 6440 

5.18 Source 6441 

A, B Working Party consensus 6442 

5.18 Evidence to recommendations 6443 

Early diagnosis allows timely screening for secondary complications, treatment to delay renal and 6444 
cardiovascular effects, lifestyle advice particularly in relation to smoking cessation, and genetic 6445 
counselling.  The diagnosis should be considered in people with any of the clinical features above, and 6446 
can be confirmed by tests measuring α-galactosidase activity and/or with molecular genetic testing for 6447 
mutations of the GLA gene.  Treatment with α-galactosidase A enzyme replacement therapy has been 6448 
available for some years, but long-term effectiveness in preventing cerebrovascular complications has 6449 
not so far been demonstrated (Rombach et al., 2013, Germain et al., 2015, Anderson et al., 2014). 6450 
 6451 

5.19 Cerebral Amyloid Angiopathy 6452 

Sporadic cerebral amyloid angiopathy (CAA), a common age-related cerebral small vessel disease, is an 6453 
important cause of lobar intracerebral haemorrhage (ICH), particularly in older people.  It is caused by 6454 
the deposition of amyloid-beta peptide in small cortical and leptomeningeal vessels.  CAA can be 6455 
diagnosed as a probable cause of lobar ICH with good accuracy in vivo using brain imaging as described 6456 
in the MRI-based Boston criteria (Linn et al., 2010); more recently CT-based Edinburgh criteria have also 6457 
been proposed (Rodrigues et al., 2018).  The risk of recurrent ICH in patients with CAA is approximately 6458 
7% per year (Charidimou et al., 2017) in comparison to about 1% for ICH associated with arteriolo-6459 
sclerosis.  However, patients with ICH are also at risk of vaso-occlusive cardiovascular diseases including 6460 
ischaemic stroke, which is associated with AF in ICH survivors (Li et al., 2021b). [2023] 6461 

5.19 Recommendations 6462 

A Patients with lobar ICH associated with probable CAA should be considered for blood 6463 

pressure-lowering below a long-term target of 130/80 mmHg.  Where possible patients 6464 

should be offered participation in ongoing randomised trials of blood pressure-lowering. 6465 

[2023] 6466 

B Patients with lobar ICH associated with probable CAA may be considered for antiplatelet 6467 

therapy for the secondary prevention of vaso-occlusive events, but wherever possible 6468 

patients should be offered participation in ongoing randomised trials.  If participation in a 6469 

randomised trial is not possible then clinicians should make an individualised decision 6470 

based on estimates of the future risks of recurrent ICH and vaso-occlusive events. [2023] 6471 

C Patients with lobar ICH associated with probable CAA and AF may be considered for oral 6472 

anticoagulation for stroke prevention, but wherever possible patients should be offered 6473 

participation in ongoing randomised trials.  If participation in a randomised trial is not 6474 
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possible then clinicians should make an individualised decision based on estimates of the 6475 

future risks of recurrent ICH and vaso-occlusive events. [2023] 6476 

D Patients with lobar ICH associated with probable CAA and AF may be considered for a left 6477 

atrial appendage occlusion (LAAO) device, but wherever possible patients should be 6478 

offered participation in ongoing randomised trials.  If participation in a randomised trial is 6479 

not possible then LAAO may be considered based on an estimation of the future risks of 6480 

recurrent ICH and vaso-occlusive events. [2023] 6481 

5.19  Sources 6482 

A Rodrigues et al, 2018, Charidimou et al, 2017  6483 

B Arima et al, 2010, Linn et al, 2010  6484 

C SoSTART collaborators, 2021, Schreuder et al, 2021, Linn et al, 2010  6485 

D Biffi et al, 2015, Linn et al, 2010 [2023] 6486 

5.19 Evidence to recommendations 6487 

There are few directly relevant randomised trials relating to secondary prevention of recurrent ICH, and 6488 
none specifically in CAA.  In the PROGRESS trial (2001) which included 6105 survivors of ischaemic stroke 6489 
or ICH, treatment with 2-4 mg perindopril for all participants (plus 2-2.5 mg indapamide for those with 6490 
neither an indication for nor a contraindication to a diuretic) reduced blood pressure (BP) by an average 6491 
of 12 mmHg systolic and 5 mmHg diastolic, lowering the risks of first and recurrent ICH (adjusted HR, 6492 
0.44 [95% CI, 0.28–0.69] and 0.37 [95% CI, 0.10–1.38], respectively (PROGRESS Collaborative Group, 6493 
2001).  Patients with prior ICH derived the greatest benefit, and the risk of stroke decreased with lower 6494 
follow-up BP without evidence of a lower threshold for hazard.  In a PROGRESS sub-group analysis, 6495 
intensive BP treatment reduced the relative risk of probable CAA-related ICH by 77% (95% CI, 19%-93%), 6496 
that of probable hypertension-related ICH by 46% (95% CI, 4%-69%), and that of unclassified ICH by 43% 6497 
(95% CI, -5%-69%) (Arima et al., 2010).  An observational cohort study in 1145 ICH survivors found that 6498 
higher BP during follow up was associated with increased risk of lobar ICH recurrence (HR, 1.33 per 10-6499 
mmHg increase [95% CI, 1.02-1.76]) and that the risk of recurrent ICH increased with systolic BP above 6500 
120 mmHg and diastolic above 80 mmHg (Biffi et al., 2015).  However, such observational studies are 6501 
subject to selection and severity bias and confounding by indication.  Further RCTs of intensive BP 6502 
reduction after lobar ICH probably or possibly due to CAA are required. [2023] 6503 
 6504 
The RESTART trial in people after ICH associated with antithrombotic drug use did not find evidence for 6505 
hazard of antiplatelet treatment in the small sub-group of participants with lobar ICH probably due to 6506 
CAA, defined by the Edinburgh CT-based or Boston MRI-based criteria (Al-Shahi Salman et al., 2019), but 6507 
estimates in this sub-group were imprecise due to the limited sample size.  In an observational study 6508 
OAC resumption after lobar ICH attributed to CAA was associated with decreased mortality and 6509 
favourable functional outcome, but such observational studies are subject to selection and severity bias 6510 
and confounding by indication (Biffi et al., 2017).  Two pilot phase randomised trials (SoSTART and 6511 
APACHE-AF) of OAC for AF after ICH (Schreuder et al., 2021, SoSTART Collaboration, 2021) did not find 6512 
evidence of benefit or harm from OAC, but their sample sizes were insufficient to investigate the effect 6513 
of OAC in the sub-group of patients with lobar ICH probably due to CAA, so further RCTs are ongoing 6514 
(e.g. ENRICH-AF NCT03950076 and PRESTIGE-AF NCT03996772).  Left atrial appendage occlusion with 6515 
short duration antithrombotic therapy might be an alternative to OAC in ICH associated with CAA 6516 
(Schrag et al., 2021), which is being investigated in an RCT (e.g. STROKECLOSE NCT02830152). [2023] 6517 
  6518 
There are no proven disease modifying therapies for CAA.  In a small RCT the monoclonal antibody 6519 
ponezumab did not show benefit on vascular reactivity in patients with probable CAA (Leurent et al., 6520 
2019). [2023]  6521 
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5.20 CADASIL 6522 

CADASIL (cerebral autosomal dominant arteriopathy with sub-cortical infarcts and leucoenceph-6523 
alopathy) is caused by mutations in the NOTCH3 gene, and is the most common single gene disorder 6524 
causing stroke.  Since it was first clinically and genetically characterised in the early 1990s, increasing 6525 
numbers of cases are being recognised and diagnosed.  It should be considered in younger patients with 6526 
lacunar stroke or TIA, particularly in the presence of one or more of the following features: a family 6527 
history of stroke or dementia, characteristic MRI changes particularly MRI white matter hyperintensities 6528 
in the anterior temporal pole, and other features such as mood disorders or migraine with aura 6529 
(Mancuso et al., 2020). [2023] 6530 

5.20 Recommendations 6531 

A People with clinical and radiological features that are suggestive of CADASIL should only 6532 

be offered genetic testing after appropriate counselling and discussion.  Predictive testing 6533 

in other family members should be performed by a specialist clinical genetics service after 6534 

appropriate counselling. [2023] 6535 

B People with CADASIL should be considered for intensive cardiovascular risk factor 6536 

management, particularly with respect to blood pressure management (target below 6537 

130/80 mmHg) and smoking cessation advice.  They should also be considered for active 6538 

management of other risk factors including lipid lowering treatment (including with 6539 

statins), and diabetes mellitus, and offered lifestyle advice (including regarding obesity 6540 

and exercise). [2023] 6541 

C People with CADASIL and previous ischaemic stroke or TIA may be considered for 6542 

antiplatelet therapy; cerebral microbleeds are not a contraindication. [2023] 6543 

5.20 Sources 6544 

A Mancuso et al, 2020; Guideline Development Group consensus  6545 

B Adib-Samii et al, 2010; Peters et al, 2006; Mancuso et al, 2020  6546 

C Puy et al, 2017  6547 

5.20 Evidence to recommendations 6548 

There are no RCTs examining secondary prevention approaches in CADASIL.  Observational studies have 6549 
shown that both smoking and hypertension are associated with an increased risk of stroke in CADASIL 6550 
(Adib-Samii et al., 2010, Peters et al., 2006).  For this reason most clinicians, and European Academy of 6551 
Neurology (EAN) guidelines (Mancuso et al., 2020) recommend tight control of cardiovascular risk 6552 
factors particularly BP reduction and smoking cessation.  Evidence is not available on other risk factors 6553 
including exercise, obesity, and cholesterol, but most clinicians also actively treat these risk factors.  Risk 6554 
factors should be treated from the time of diagnosis, rather than waiting until the individual has had 6555 
stroke. [2023] 6556 
 6557 
There is no research to guide clinicians on whether antiplatelet agents should be given to patients with 6558 
CADASIL.  Most practitioners, and the EAN guidelines (Mancuso et al., 2020) recommend avoiding 6559 
antiplatelet agents prior to the onset of clinical stroke, but treating with a single antiplatelet agent 6560 
(aspirin or clopidogrel) rather than dual antiplatelet agents after a stroke or TIA.  The presence of 6561 
cerebral microbleeds is associated with an increased risk of ischaemic stroke and should not prevent 6562 
administration of antiplatelets after a stroke or TIA (Puy et al., 2017). [2023] 6563 
 6564 
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5.21 Cerebral microbleeds 6565 

Cerebral microbleeds are small haemosiderin deposits detected by blood-sensitive MRI scans including 6566 
T2-weighted gradient recalled echo and susceptibility-weighted imaging (SWI), and their identification 6567 
has generated clinical concern as a potential marker of increased intracranial bleeding risk in people 6568 
treated with antithrombotic drugs, leading some clinicians to withhold antithrombotic drugs if they are 6569 
present (Wilson and Werring, 2017). [2023] 6570 

5.21 Recommendations 6571 

A In patients with ischaemic stroke or TIA requiring antiplatelet or anticoagulant treatment, 6572 

the presence of cerebral microbleeds (regardless of number or distribution) need not 6573 

preclude antithrombotic drug use. [2023] 6574 

B In patients with recent ischaemic stroke or TIA treated with antithrombotic (i.e. 6575 

antiplatelet or anticoagulant) drugs, the use of a validated risk score (such as the MICON-6576 

ICH score) may be considered for predicting the risk of symptomatic intracranial 6577 

haemorrhage to allow the mitigation of bleeding risk, including more aggressive treatment 6578 

of modifiable factors (e.g. hypertension, alcohol intake and review of concurrent 6579 

medication). [2023] 6580 

5.21 Sources 6581 

A, B Guideline Development Group consensus  6582 

5.21 Evidence to recommendations 6583 

In patients prescribed oral anticoagulants after cardioembolic stroke or TIA in the CROMIS-2 (Wilson et 6584 
al., 2018) and HERO (Martí-Fàbregas et al., 2019) prospective multicentre cohort studies the presence of 6585 
cerebral microbleeds was independently associated with an approximately threefold increase in the risk 6586 
of symptomatic ICH, but the absolute risk of ischaemic stroke was consistently higher than that of 6587 
symptomatic ICH independent of the presence of cerebral microbleeds. The Microbleeds International 6588 
Collaborative Network (MICON)) included 20,322 patients taking any antithrombotic drug(s) (Wilson et 6589 
al., 2019) and found that the absolute risk of ischaemic stroke exceeded that of ICH even in patients 6590 
with 10 or more microbleeds (annual rates: ICH: 2.7%; ischaemic stroke: 6.4%), or microbleeds in a 6591 
strictly lobar distribution suggesting CAA (annual rates: ICH: 1.3%; ischaemic stroke: 4.8%).  The MICON-6592 
ICH collaborative group also demonstrated that a cerebral microbleed-based risk score (MICON-ICH) 6593 
improves the prediction of intracranial haemorrhage during follow-up for patients with ischaemic stroke 6594 
or TIA taking antiplatelets, anticoagulants, or both compared to widely used clinical prediction 6595 
instruments like HAS-BLED, ATRIA, or ORBIT (Best et al., 2021).  A high predicted ICH risk might lead 6596 
clinicians to pursue more aggressive treatment of modifiable bleeding risk factors such as BP and alcohol 6597 
intake, and review concurrent medication.  A secondary analysis of the NAVIGATE-ESUS trial 6598 
(Shoamanesh et al., 2021) did not find evidence that microbleeds modify the net benefit or harm of 6599 
anticoagulant versus antiplatelet therapy.  However, in the PICASSO trial, which enrolled Asian 6600 
participants with previous ischaemic stroke and previous intracranial bleeding (symptomatic or 6601 
radiological intracerebral bleeding or at least two cerebral microbleeds) in those with microbleeds only 6602 
at baseline, cilostazol was associated with a lower risk of intracranial bleeding than aspirin (Park et al., 6603 
2021).  More data are needed regarding the prognostic significance of cerebral microbleeds in patients 6604 
taking direct oral anticoagulants (DOACs); moreover, the balance of risk and benefit is uncertain for 6605 
patients with cerebral microbleeds taking combined antiplatelet and anticoagulant therapy and for 6606 
patients with a large number of cerebral microbleeds beyond five years. [2023] 6607 
 6608 
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5.22 Lifestyle measures 6609 

The evidence for lifestyle interventions relates mainly to the primary prevention of vascular events; little 6610 
high-quality research has studied the secondary prevention of stroke or TIA.  It would seem that changes 6611 
in lifestyle are as important in secondary prevention as they are in primary prevention.  Effective 6612 
lifestyle interventions require changes in behaviour such as smoking, exercise, diet and alcohol 6613 
consumption.  Although it is the responsibility of the individual to change his or her own behaviour, 6614 
healthcare practitioners have a responsibility to give accurate information, advice and support to help 6615 
people to make and maintain lifestyle changes.  In theory, the combination of lifestyle changes and 6616 
other secondary prevention measures could deliver a greater than 80% risk reduction for vascular 6617 
events for people with stroke or TIA (Hackam and Spence, 2007).  In practice, the paucity of data makes 6618 
it difficult to confirm the expected benefits (Lennon et al., 2014). 6619 
 6620 

5.23 Physical activity 6621 

People who have sustained a stroke often become physically deconditioned, with low cardiorespiratory 6622 
fitness, muscle strength and muscle power (Smith et al., 2012, Saunders et al., 2013).  This low physical 6623 
fitness is associated with functional limitation and disability (Saunders et al., 2013).  Physical activity 6624 
programmes to improve fitness and/or muscle strength have been implemented without adverse effects 6625 
in people with stroke screened for contraindications (Billinger et al., 2014).  A systematic review 6626 
(Ammann et al., 2014) identified the need for better reporting of exercise prescription to improve the 6627 
delivery of physical activity programmes, and the importance of peer support. 6628 

5.25 Recommendations 6629 

A   People with stroke or TIA should participate in physical activity for fitness unless there are 6630 

contraindications.  Exercise prescription should be individualised, and reflect treatment 6631 

goals and activity recommendations. 6632 

B People with stroke or TIA should aim to be active every day and minimise the amount of 6633 

time spent sitting for long periods. 6634 

C People with stroke should be offered cardiorespiratory training or mixed training 6635 

regardless of age, time since stroke, and severity of impairment.  6636 

‒ Facilities and equipment to support high intensity (greater than 70% peak heart rate) 6637 

cardiorespiratory fitness training (such as bodyweight support treadmills and/or 6638 

static/recumbent cycles) should be available; 6639 

‒ The dose of training should be at least 30-40 minutes, 3 to 5 times a week for 10-20 6640 

weeks; 6641 

‒ Programmes of mixed training (medium intensity cardiorespiratory [40%-60% of heart 6642 

rate reserve] and strength training [50-70% of one-repetition maximum]) such as 6643 

circuit training classes should also be available at least 3 days per week for 20 weeks; 6644 

‒ The choice of programme should be guided by patients’ goals and preferences and 6645 

delivery of the programme individualised to their level of impairment and goals. 6646 

[2023] 6647 

D People with stroke or TIA who are at risk of falls should engage in additional physical 6648 

activity which incorporates balance and co-ordination at least twice per week. 6649 

E Physical activity programmes for people with stroke or TIA should be tailored to the 6650 

individual after appropriate assessment, starting with low-intensity physical activity and 6651 

gradually increasing to moderate levels. 6652 

F Physical activity programmes for people with stroke or TIA may be delivered by therapists, 6653 

fitness instructors or other appropriately trained people, supported by interagency 6654 

working where possible.  When delivered outside NHS services, physical fitness training 6655 
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should be delivered by professionals with appropriate education and training in stroke and 6656 

exercise (e.g. Chartered Institute for the Management of Sport and Physical Activity 6657 

[CIMSPA]-endorsed exercise professionals or clinical exercise physiologists). [2023] 6658 

G Stroke rehabilitation services should build links with community-based exercise facilities 6659 

(such as support groups, gyms, leisure centres or exercise referral schemes) to support 6660 

people with stroke to transition to ongoing physical activity on completion of an exercise 6661 

programme. [2023] 6662 

H Stroke services should consider working with other established rehabilitation services such 6663 

cardiac or pulmonary rehabilitation to develop exercise based programmes and ensure 6664 

access to equipment and screening protocols. [2023] 6665 

 6666 

5.23 Sources 6667 

A Ada et al, 2006; English and Hillier, 2010; Marsden et al, 2013; Saunders et al, 2013; 6668 

Kendall and Gothe, 2015 6669 

B Department of Health, 2011 6670 

C English and Hillier, 2010; Saunders et al., 2013; Marsden et al., 2013; Kendall and Gothe, 6671 

2015; MacKay-Lyons et al, 2020 [2023] 6672 

D, E Department of Health, 2011; Working Party consensus 6673 

F-H Guideline Development Group consensus [2023] 6674 

 6675 

5.23 Evidence to recommendations 6676 

There are Cochrane reviews (English and Hillier, 2010, Saunders et al., 2013), other systematic reviews 6677 
(Veerbeek et al., 2014b, van de Port et al., 2007, Ada et al., 2006) and one high-quality, moderate-sized 6678 
RCT (English et al., 2015) on physical activity after stroke.  Overall, the evidence shows that activity 6679 
programmes have a positive effect on global disability, albeit in the predominantly ambulant stroke 6680 
population (Saunders et al., 2013).  Treatment benefits physical function and supports the use of aerobic 6681 
exercise and mixed training programmes to improve gait (English and Hillier, 2010, Saunders et al., 2013, 6682 
Marsden et al., 2013, Kendall and Gothe, 2015).  Other studies also suggest positive effects on outcomes 6683 
such as vascular function (Moore et al., 2015) and psychosocial benefits (Faulkner et al., 2015). 6684 
 6685 
Cardiorespiratory training, especially when involving walking, appears to be the most effective for 6686 
cardiorespiratory fitness (with a moderate effect size) but also walking and balance.  Mixed training has 6687 
a slightly lesser effect.  Resistance training is most effective to improve muscle strength and endurance 6688 
(Saunders et al., 2020).  Thus the type of exercise prescribed depends on the patient’s own goals and 6689 
preferences.  However, cardio-respiratory training involving walking has the greatest overall benefit 6690 
which can persist into the long-term (Saunders et al., 2020). [2023] 6691 

5.24 Smoking cessation 6692 

About 1 in 5 adults in the UK and Ireland are smokers (Department of Health, 2021).  Each year, an 6693 
estimated 454,700 hospital admissions in England can be attributed to smoking including around 1 in 4 6694 
strokes.  Smokers have up to three times the risk of stroke and double the risk of recurrent stroke 6695 
compared to non-smokers, but if they are able to stop, the risk decreases significantly and is at the level 6696 
of non-smokers after about five years.  The health benefits of reducing rather than stopping smoking are 6697 
not clear.  About two-thirds of smokers express the desire to stop but long-term success rates are low at 6698 
2-3%. 6699 
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5.24 Recommendation 6700 

A   People with stroke or TIA who smoke should be advised to stop immediately.  Smoking 6701 

cessation should be promoted in an individualised prevention plan using interventions 6702 

which may include pharmacotherapy, psychosocial support and referral to NHS Stop 6703 

Smoking Services. 6704 

5.24 Sources 6705 

A NICE, 2008b, 2013e; Working Party consensus 6706 

5.24 Evidence to recommendations 6707 

There have been a large number of Cochrane reviews assessing a variety of interventions to promote 6708 
smoking cessation in the general population (for the individual reviews, see 6709 
http://onlinelibrary.wiley.com/cochranelibrary/).  A beneficial effect has been demonstrated for 6710 
nicotine replacement therapy, nicotinic receptor partial agonists (varenicline, cytisine), antidepressant 6711 
drugs (bupropion, nortriptyline), combined pharmacotherapy and behavioural interventions, financial 6712 
incentives, motivational interviewing, e-cigarettes, exercise, print-based self-help, telephone counselling 6713 
and brief physician and nurse interventions.  The evidence for interventions to increase smoking 6714 
cessation in people with stroke is limited.  A systematic review identified only four studies involving a 6715 
total of 354 patients (Edjoc et al., 2012).  Meta-analysis was not possible and a simple summed cessation 6716 
rate of 24% for those receiving an intervention compared with 21% for controls was reported. 6717 
 6718 
NICE public health guidelines (NICE PH10 Stop smoking services, 2008 and NICE PH45 Smoking: harm 6719 
reduction, 2013) (National Institute for Health and Care Excellence, 2008b, National Institute for Health 6720 
and Care Excellence, 2013d) provide guidance on smoking cessation services for all smokers.  Stopping 6721 
in one step is recommended as the approach must likely to provide lasting success.  Recommended 6722 
interventions include behavioural counselling, group therapy, pharmacotherapy (licensed nicotine 6723 
containing products, varenicline or bupropion) and referral to NHS Stop Smoking Services, alone or in 6724 
combination. 6725 

5.25 Nutrition (secondary prevention) 6726 

Long-term adherence to cardioprotective diets, when combined with other lifestyle modifications, may 6727 
reduce stroke recurrence (Appel et al., 1997, Appel et al., 2003, Fung et al., 2008).  While there is 6728 
evidence that tailored dietary modifications can favourably modify cardiovascular risk factors, there is 6729 
limited evidence that this translates into a reduction in stroke recurrence and mortality (Rees et al., 6730 
2013, Adler et al., 2014). 6731 

5.25 Recommendations 6732 

A   People with stroke or TIA should be advised to eat an optimum diet that includes: 6733 

− five or more portions of fruit and vegetables per day from a variety of sources; 6734 

− two portions of oily fish per week (salmon, trout, herring, pilchards, sardines, fresh 6735 

tuna). 6736 

B   People with stroke or TIA should be advised to reduce and replace saturated fats in their 6737 

diet with polyunsaturated or monounsaturated fats by: 6738 

− using low-fat dairy products; 6739 

− replacing butter, ghee and lard with products based on vegetable and plant oils; 6740 

− limiting red meat intake, especially fatty cuts and processed meat. 6741 

C People with stroke or TIA who are overweight or obese should be offered advice and 6742 

support to aid weight loss including adopting a healthy diet, limiting alcohol intake to 2 6743 

units a day or less and taking regular exercise.  Targeting weight reduction in isolation is 6744 

not recommended. 6745 

http://onlinelibrary.wiley.com/cochranelibrary/
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D   People with stroke or TIA should be advised to reduce their salt intake by: 6746 

− not adding salt to food at the table; 6747 

− using little or no salt in cooking; 6748 

− avoiding high-salt foods, e.g. processed meat such as ham and salami, cheese, stock 6749 

cubes, pre-prepared soups and savoury snacks such as crisps and salted nuts. 6750 

E   People with stroke or TIA who drink alcohol should be advised to limit their intake to 14 6751 

units a week, spread over at least three days. 6752 

F   Unless advised to do so for other medical conditions, people with stroke or TIA should not 6753 

routinely supplement their diet with:  6754 

− B vitamins or folate; 6755 

− vitamins A, C, E or selenium; 6756 

− calcium with or without vitamin D. 6757 

5.25 Sources 6758 

A  He et al,2006; NICE, 2007b; Chowdhury et al 2012; Rees et al, 2013 6759 

B   Marik and Varon, 2009; Galan et al, 2010; Hooper et al, 2011 6760 

C   NICE, 2006a; Working Party consensus 6761 

D  Adler et al, 2014 6762 

E   Zhang et al, 2014; Department of Health 2016 6763 

F   Bazzano et al, 2006; Galan et al, 2010; Bin et al, 2011; Bolland et al, 2010, 2014; Marti-6764 

Carvajal et al, 2015 6765 

5.25 Evidence to recommendations 6766 

Cardioprotective diet 6767 

A Cochrane review of the Mediterranean diet in the primary prevention of cardiovascular disease found 6768 
very small reductions in total and LDL-cholesterol (Rees et al., 2013).  Three of five RCTs showed a 6769 
positive effect on BP, with reductions of 0.7-7.8 mmHg in systolic and 0.7-3.7 mmHg in diastolic BP.  The 6770 
Dietary Approaches to Stop Hypertension (DASH) diet lowered systolic and diastolic BP when followed 6771 
for 8 weeks (Appel et al., 1997).  Long-term follow-up for up to 24 years (Fung et al., 2008) 6772 
demonstrated that adherence to a DASH-style diet is associated with a lower risk of coronary heart 6773 
disease and stroke among middle-aged women.  Effects on stroke recurrence and mortality are not 6774 
known.  A Cochrane review (Adler et al., 2014) of dietary salt reduction for the prevention of 6775 
cardiovascular disease confirms that small reductions in BP can be achieved in normotensive individuals, 6776 
and greater reductions in hypertensive individuals.  Many of the component trials lacked sufficient detail 6777 
to assess bias; any benefits in terms of cardiovascular mortality and morbidity were modest or non-6778 
significant and confined to hypertensive groups. 6779 

Weight-reducing diet 6780 

Overweight and obesity is a significant risk factor for the development of cardiovascular disease and is 6781 
associated with an increase in all-cause mortality (Bazzano et al., 2006, Adams et al., 2006).  Both 6782 
overweight (body mass index [BMI] greater than 25 kg/m2) and obesity (BMI greater than 30 kg/m2) are 6783 
associated with an increased risk of ischaemic stroke (Strazzullo et al., 2010).  Customary advice has 6784 
targeted a healthy BMI to reduce risk of stroke but high-quality intervention studies to support this 6785 
approach are lacking.  Some observational studies have reported a paradoxical inverse relationship 6786 
between BMI and mortality following stroke (Kim et al., 2011a, Vemmos et al., 2011) with overweight 6787 
and obese people having reduced mortality, but how this observation might translate into an 6788 
intervention to reduce recurrent stroke is unclear. 6789 
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Alcohol 6790 

A meta-analysis of 27 prospective studies with 1,425,513 participants reviewed the dose-response 6791 
relation between alcohol and risk of stroke (Zhang et al., 2014).  In the majority of the component 6792 
studies, alcohol intake was self-reported.  Low alcohol intake (below 15 g/day) was associated with a 6793 
reduced risk of total stroke, ischaemic stroke and stroke mortality with no significant effect on 6794 
haemorrhagic stroke (one UK unit = 8 g of alcohol).  Moderate alcohol intake (15-30 g/day) had little or 6795 
no effect on risk of total stroke, haemorrhagic stroke, ischaemic stroke or stroke mortality.  Heavy 6796 
alcohol intake (above 30 g/day) was associated with an increased risk of total stroke.  It is not known if a 6797 
similar relationship would apply to people who have already experienced stroke. 6798 

Micronutrient supplementation 6799 

A Cochrane review (Marti-Carvajal et al., 2015) examined the use of B-vitamin supplementation to 6800 
prevent cardiac events.  No benefit was found for homocysteine-lowering interventions in the form of 6801 
supplements of vitamins B6, B9 or B12 given alone or in combination, at any dosage.  Two meta-6802 
analyses (Alkhenizan and Al-Omran, 2004, Bin et al., 2011) and one systematic review (Eidelman et al., 6803 
2004) examined the effects of vitamin E supplementation on stroke recurrence and mortality, with no 6804 
benefit seen.  Dietary calcium and/or vitamin D supplementation has not been shown to reduce 6805 
cardiovascular risk (Elamin et al., 2011, Bolland et al., 2014) and in one systematic review it was 6806 
associated with a modest increased risk (Bolland et al., 2010).  Confining the analysis to people with 6807 
vitamin D deficiency likewise showed no benefit.  The impact of other nutrients, including plant 6808 
stanols/sterols, antioxidants such as vitamins A and C or selenium in stroke prevention is unknown 6809 
(Hookway et al., 2015). 6810 

5.26 Life after stroke 6811 

Stroke research has tended to concentrate on the acute and early phases of recovery yet for about half 6812 
of those who survive, life after stroke involves some permanent impairment and restriction of their 6813 
activities.  As well as coping with the physical consequences, many people with stroke and their 6814 
family/carers have long-term psychological and emotional needs.  Defining these needs is challenging, 6815 
and researchers and healthcare professionals may not prioritise the same outcomes as people with 6816 
stroke.  In a UK survey of patients between 1 and 5 years after stroke, about half reported having one or 6817 
more (median three) unmet needs (McKevitt et al., 2011).  Communication problems, worsening 6818 
disability and ethnicity were associated with a greater number of reported unmet needs, as was living in 6819 
a more deprived area.  Self-reported outcomes after stroke included 52% with a negative change in 6820 
work activity, 67% a change for the worse in relation to leisure activities or interests, 18% a loss of 6821 
income, 31% an increase in expenses, and 42% a negative impact on the relationship with their partner.  6822 
Over half of respondents reported needing more information about stroke, including diet, applying for 6823 
benefits, aids and adaptations to the home and driving.  Of those who reported emotional problems 6824 
(over a third), the great majority felt they did not receive the support they needed.  No relationship 6825 
between unmet need and time since stroke was identified, indicating that these needs are persistent 6826 
and long-term. 6827 

5.27 Further rehabilitation 6828 

Following discharge from rehabilitation, many people with stroke experience a discontinuity in their 6829 
care (Hartford et al., 2019) whilst still adjusting to life after stroke.  In addition to ongoing needs, this 6830 
process is likely to give rise to new needs as a result of changes in physical, psychological, social and 6831 
environmental circumstances (Hodson et al., 2016, Pringle et al., 2013) for which people with stroke and 6832 
their families often feel inadequately prepared and leaving many people with stroke feeling 6833 
unsupported (Tholin and Forsberg, 2014) or even abandoned (Pindus et al., 2018).  The needs of people 6834 
with stroke and their families are likely to change over time, as adjusting to life after stroke is an 6835 
evolving, long-term challenge for many (Hall et al., 2022, Pallesen, 2014). [2023] 6836 
 6837 
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A systematic review of unmet needs after stroke identified that, on average, each person with stroke 6838 
experiences between two and five unmet needs (Chen et al., 2019).  Common unmet needs related to 6839 
body function  include fatigue, cognitive problems, neuropsychological and emotional needs and pain; 6840 
common unmet needs related to activity and participation include secondary prevention, mobility, work 6841 
and leisure/hobbies, while common unmet needs related to the environment include information, 6842 
transport, therapy and home support or personal care. [2023] 6843 
 6844 
In order to address these needs, many people with stroke seek to continue rehabilitation in the longer 6845 
term, either continuously or on an intermittent basis.  As well as facilitating recovery, rehabilitation 6846 
(including exercise) delivered later after stroke may prevent regression of physical or cognitive gains 6847 
achieved in the earlier stages of recovery, and prevent deconditioning.  Furthermore, people affected by 6848 
stroke often seek sources of support outside of the health and social care system (Forster et al., 2021).  6849 
These may include advice lines, communication support groups, exercise groups and other informal 6850 
gatherings to provide social and mental health support. [2023] 6851 
 6852 
The provision of appropriate, person-centred follow-up rehabilitation and long-term support after 6853 
stroke is advocated by several key organisations, including the British Society of Rehabilitation Medicine 6854 
in their Specialist Standards for Community Rehabilitation (British Society of Rehabilitation Medicine, 6855 
2021), the Community Rehabilitation Alliance in their Manifesto (Community Rehabilitation Alliance, 6856 
2021), NHS England in their National Stroke Service Model for England (NHS England, 2021), and the 6857 
Scottish Government in their Programme for Government (Scottish Government, 2022).  Inter-agency 6858 
partnership working is highlighted in particular to ensure people are able to access the right service at 6859 
the right time, preventing gaps in service transitions. [2023] 6860 
 6861 
Healthcare professionals should facilitate timely access to services necessary to enable people with 6862 
stroke and their families to address their evolving needs over time.  Follow-up health and social care 6863 
may be warranted, but a wide range of other support services may also be sought from the third sector 6864 
(e.g. the Stroke Association, Chest Heart & Stroke Scotland, Different Strokes and local councils).  6865 
Furthermore, healthcare professionals play a pivotal role in supporting people with stroke and their 6866 
families in designing self-management plans and reviewing these (see also Section 4.4). [2023] 6867 
 6868 
As this guideline update does not include a section dedicated to support services outside of health or 6869 
social care, recommendations in this section include signposting to such services, to ensure that people 6870 
affected by stroke are referred to the appropriate services to address their needs. [2023] 6871 

5.27 Recommendations  6872 

A People with stroke, including those living in a care home, should be offered a structured 6873 

review of their individual needs by a healthcare professional with appropriate knowledge 6874 

and skills, using an appropriate mode of communication (e.g. face-to-face, by telephone or 6875 

online). 6876 

‒ This review should cover physical, neuropsychological and social needs, seek to 6877 

identify what matters most to the person, and be undertaken at 6 months after 6878 

stroke, or earlier if requested by the person with stroke.  6879 

‒ At this 6-month review, the reviewer should discuss with the person with stroke who 6880 

would be best placed to undertake the next review at 1 year post-stroke (or at 6881 

another point in time, depending on the person’s needs), as well as the agreed mode 6882 

of communication.  6883 

‒ This review should be offered annually thereafter (or at another point in time, if 6884 

requested by the person with stroke), for as long as a need for ongoing review 6885 

continues and on request thereafter. [2023] 6886 

B People with stroke who have further needs identified at a 6-month or subsequent review 6887 
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should be considered for intervention or referral for health or social care assessment if: 6888 

‒ new health or social care needs are identified; 6889 

‒ existing health or social care needs have escalated; 6890 

‒ further rehabilitation goals related to specific physical, psychological, vocational, 6891 

family or social needs can be identified and agreed; 6892 

‒ risk factors or co-morbidities are identified that would lead to deterioration if no 6893 

action were to be taken. [2023] 6894 

C People with stroke who have further needs identified at a 6-month or subsequent review 6895 

that do not require health or social care input should be provided with guidance about or 6896 

referred to other appropriate services to address their needs (e.g. community-based 6897 

support groups provided by voluntary or statutory services).  Healthcare professionals 6898 

should discuss with the person if they could facilitate the transition with their agreement 6899 

(e.g. by providing relevant information to the service, or by a scheduling a joint session). 6900 

[2023] 6901 

D Healthcare professionals providing 6-month or subsequent reviews of people with stroke 6902 

should have an up-to-date overview of appropriate health and social care services, and 6903 

other service providers (e.g. community support groups and local councils) to facilitate 6904 

transitions to other services as required. [2023] 6905 

E People with stroke should be provided with the contact details of a named healthcare 6906 

professional (e.g. a stroke co-ordinator) who can provide further information and advice, 6907 

as and when needed. [2023] 6908 

F People with stroke should be supported to develop their own self-management plan, 6909 

based on their individual needs, goals, preferences and circumstances. [2023] 6910 

G People with stroke who are unable to undertake their own self-management should be 6911 

referred in a timely manner to appropriate health, social care, or other voluntary or 6912 

statutory services depending on their needs. [2023] 6913 

5.27 Sources 6914 

A Guideline Development Group consensus  6915 

B Rodgers et al, 2019; Shaw et al, 2020  6916 

C-G Guideline Development Group consensus   6917 

5.27 Evidence to recommendations 6918 

The literature related to follow-up after the end of formal rehabilitation is diverse; it includes specific 6919 
rehabilitation interventions already described in Chapter 4 and overlaps with other areas, including 6920 
secondary stroke prevention (Chapter 5), Vocational rehabilitation (Section 4.15), and Supported self-6921 
management (Section 4.4).  Evidence underpinning these recommendations is very limited, comprising 6922 
only three studies  (Askim et al., 2018, Døhl et al., 2020, Rodgers et al., 2019, Shaw et al., 2020, 6923 
Verberne et al., 2022, Verberne et al., 2021). [2023] 6924 
 6925 
An intervention aimed at maintaining motor function using individual coaching was compared with 6926 
usual care in a Norwegian RCT of acceptable quality (Askim et al., 2018, Døhl et al., 2020).  This 6927 
intervention was provided once a month for 18 months, initially delivered mostly face-face, gradually 6928 
introducing telephone contact.  Individual goals were set and monthly schedules were agreed, which 6929 
comprised 45 to 60 minutes of exercise (incl. 2 to 3 periods of vigorous activity) once a week plus 6930 
physical activity for 30 minutes daily.  Participants were given various options to join groups in different 6931 
settings to match their requirements.  Findings showed that this coaching intervention was safe but it 6932 
had no additional effect on any aspect of motor function, ADL, fatigue, mood, quality of life, or caregiver 6933 
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strain.  The cost analysis (Døhl et al., 2020) indicated that the intervention added costs to usual care. 6934 
[2023] 6935 
 6936 
An extended stroke rehabilitation service (Ada et al., 2006, Rodgers et al., 2019, Shaw et al., 2020), 6937 
which aimed to maximise recovery and adjustment to residual disability in the context of everyday 6938 
activities, was compared with usual care in a high-quality, UK-wide RCT.  It comprised five extra 6939 
telephone reviews (including goal setting and action planning) with senior therapists over 18 months 6940 
after the end of early supported discharge.  Compared with usual care, this intervention did not improve 6941 
extended ADL but it did improve health-related quality of life, anxiety and depression, and patient 6942 
satisfaction (including whether needs had been met, and whether sufficient treatment had been 6943 
received to improve mobility).  The intervention may also be cost-effective due to the quality of life 6944 
advantages and a tendency towards lower overall costs in primary care.  Participants with stroke felt 6945 
that the reviews were reassuring, thorough and comprehensive, and that the goal-setting had motivated 6946 
them, but they were unclear if actual outcomes had been improved.  Therapists thought that the 6947 
intervention addressed the unmet need for ongoing support for people living with stroke and that 6948 
reviews were comprehensive, but they disapproved of having to deliver the intervention by telephone 6949 
only.  They also thought that the reviews were useful, primarily around emotional and social issues, and 6950 
they valued being able to connect people with stroke to services, although they felt uncomfortable if 6951 
they were unable to provide the necessary support or onward referral for an identified rehabilitation 6952 
need. [2023] 6953 
 6954 
An intervention which aimed to identify physical, cognitive and emotional problems in daily life, provide 6955 
support and psycho-education and refer to further specialised healthcare as required, was compared 6956 
with usual care in a Dutch study (Verberne et al., 2022, Verberne et al., 2021).  It comprised face-face 6957 
sessions of up to 45 minutes each, with the number of sessions depending on the nurse’s judgement, in 6958 
a primary care centre at 6 months after hospital discharge.  This intervention did not result in any 6959 
improvements in mood or social participation compared to usual care, whilst other outcomes were not 6960 
reported.  Authors concluded that the intervention was cost-effective (Verberne et al., 2021), but due to 6961 
the low quality of the study design and differences in healthcare systems, no conclusions can be drawn 6962 
for these guidelines. [2023] 6963 
 6964 
The Improving Longer Term Stroke Care (LoTS2Care) programme (Forster et al., 2021) was designed to 6965 
develop and test a longer-term integrated stroke care intervention, to improve quality of life for people 6966 
with stroke and their family/carers by addressing unmet needs and enhancing participation in life 6967 
situations.  Based on service user experiences, systematic literature reviews, and an evaluation of 6968 
existing service models, a novel intervention (New Start) was designed, refined and tested in a feasibility 6969 
cluster RCT involving 10 stroke services across England and Wales, recruiting 269 participants.  Further 6970 
development work will be undertaken before a full trial evaluation, and findings will inform subsequent 6971 
editions of this guideline. [2023] 6972 
 6973 
Some people start or continue to improve many months or years after the event, and these people may 6974 
benefit from further rehabilitation or other support at a late stage.  Whilst limited, there is evidence to 6975 
suggest that for some people improvements in communication, arm function, walking, physical fitness 6976 
and ADL can be achieved with interventions more than 6 months after stroke (Palmer and Enderby, 6977 
2007, Duncan et al., 2011, Ferrarello et al., 2011, Veerbeek et al., 2014b, Lohse et al., 2014, Ward et al., 6978 
2019).  In order to try and capture this group and to identify other unmet needs, the consensus of the 6979 
Guideline Development Group is that a comprehensive, structured needs reassessment should be 6980 
undertaken at 6 months – or earlier, depending on the individual’s needs.  Structured, planned follow-6981 
up may reduce some of the health inequalities between those with higher and lower levels of education 6982 
(Irewall et al., 2019).   [2023] 6983 
 6984 
This review should consider physical, psychological and social needs (including relationships and work, 6985 
where applicable), related to adjusting to life after stroke.  The review should identify what matters 6986 
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most to the person with stroke, ensuring that any referrals are appropriately targeted.  The role of the 6987 
professional is to support the person with stroke to identify and prioritise their needs and goals and act 6988 
as a facilitator, initiating timely referrals or providing guidance to appropriate service providers within 6989 
health and social care or beyond, as and when required.  Referrers should consider health and social 6990 
care services, and services offered by other organisations, including stroke support groups (e.g. 6991 
communication support provided by the Stroke Association, Chest Heart and Stroke Scotland, or 6992 
Different Strokes) and local councils (e.g. exercise referral schemes). [2023] 6993 
 6994 
There is no ‘one size fits all’ with regard to onward referral; instead, given the diversity in recovery 6995 
profiles, needs and timing, as well as the cultural contexts in which people with stroke lead their lives, a 6996 
personalised approach is required.  This is to ensure that the aims, content, mode of delivery (e.g. face-6997 
face, online) and timing of any services are aligned with the priorities, needs, goals and circumstances of 6998 
the person with stroke and their family/carers where appropriate. [2023] 6999 

5.27 Implications 7000 

Primary care teams, in collaboration with hospital-based or community stroke teams/specialist 7001 
community neurorehabilitation or brain injury rehabilitation teams, will need to consider the resource 7002 
implications of implementing follow up and annual review for people with stroke living in the 7003 
community and make appropriate provision. [2023] 7004 
 7005 

5.28 Social integration and participation 7006 

Helping people with stroke to integrate back into the community in the way that they want is a key goal 7007 
of healthcare; engagement in community activity is associated with improved quality of life.  Most 7008 
healthcare focuses on improving a person’s capacity to undertake activities.  The wider task of achieving 7009 
social and community integration depends upon factors such as the person with stroke and their 7010 
family/carers having information about local opportunities and being aware of the physical and mental 7011 
health benefits of activity and engagement, the availability of accessible social settings and transport 7012 
and the appropriate training of community providers of leisure and social activities.  Stroke voluntary 7013 
sector services and peer support groups can play an important role in helping community integration.  7014 
Lack of accessible transport is often a significant barrier to participation for disabled people. 7015 
 7016 
Other aspects of stroke and stroke recovery of relevance to integration and participation are covered in 7017 
other parts of this guideline and include the sections on transfers of care (2.7), psychological care (2.11), 7018 
extended activities of daily living (4.8), driving (4.14), return to work (4.15), fatigue (4.25), mood and 7019 
well-being (4.38) and sex (4.13). 7020 
 7021 

5.28 Recommendations 7022 

A   As part of their self-management plan, people with stroke should be supported to identify 7023 

social and leisure activities that they wish to participate in, taking into account their 7024 

cognitive and practical skills.  Healthcare professionals should: 7025 

‒ advise the person with stroke and their family/carers about the benefits of 7026 

participating in social and leisure activities; 7027 

‒ identify and help to overcome any barriers to participation (e.g. low self-confidence or 7028 

lack of transport). 7029 

B People with stroke should be provided with information and referral to statutory and non-7030 

statutory community organisations that can support the person in social participation. 7031 

C People with stroke whose social behaviour is causing distress to themselves or others 7032 

should be assessed by an appropriately trained healthcare professional to determine the 7033 

underlying cause and advise on management.  Following the assessment: 7034 
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− the nature of the problem and its cause should be explained to family/carers, other 7035 

people in social contact and the rehabilitation team; 7036 

− the person should be helped to learn the best way to interact without causing distress; 7037 

− those involved in social interactions should be trained in how to respond to 7038 

inappropriate or distressing behaviour; 7039 

− psychosocial management approaches should be considered; 7040 

− antipsychotic medicines may be indicated if other causes have been excluded and the 7041 

person is at risk of harm to themselves or others.  The balance of risk and benefit from 7042 

antipsychotic medication should be carefully considered.  Treatment should be started 7043 

with a low dose and increased slowly according to symptoms, and should be short-7044 

term (e.g. one week) or intermittent and withdrawn slowly. 7045 

 7046 

5.28 Sources 7047 

A  Langstaff et al, 2014; Dorstyn et al, 2014; Obembe and  Eng, 2015 7048 

B  Working Party consensus 7049 

C NICE, 2006b, 2010a; Obembe and Eng, 2015; Working Party consensus 7050 

 7051 

5.28 Evidence to recommendations 7052 

A metasynthesis of qualitative research identified several themes which, from the perspective of people 7053 
with stroke, acted as barriers or facilitators to community reintegration (Walsh et al., 2015).  As well as 7054 
the primary effects of the stroke (impairments and fatigue), these comprised personal factors 7055 
(perseverance, adaptability, emotional challenges, relevance of activities), social factors (sense of 7056 
belonging versus stigmatisation, levels of support, environmental limitations) and interactions with 7057 
professionals (levels of support, joint decision-making, relevance of rehabilitation to real world 7058 
requirements).  Anger, frustration and more challenging behavioural problems may present barriers to 7059 
social and community integration but other than generic principles, there is limited evidence to guide 7060 
management for people or families/carers with these problems. 7061 
 7062 
A systematic review of leisure therapy including 8 studies including 615 subjects identified 7063 
methodological shortcomings but nonetheless some evidence of short-term improvements in quality of 7064 
life and mood as well as increased participation and satisfaction with leisure activities (Dorstyn et al., 7065 
2014).  In a review of 24 studies (including 2042 people with stroke) which included measures of social 7066 
participation as an outcome, a small beneficial effect was identified for interventions utilising exercise 7067 
(Obembe and Eng, 2015).  A community walking training programme in which people with stroke 7068 
undertook walking therapy in a real-world environment resulted in greater improvements in walking 7069 
function and social participation (Kim et al., 2014), but a Cochrane review found the current evidence 7070 
insufficient to establish effectiveness (Barclay-Goddard et al., 2015). 7071 


