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1. Summary of the impact

University of Leicester research led by Professor Robinson since 2003 has improved stroke
patient outcomes, including survival, neurological and functional recovery, and the safety of
thrombolytic therapy. This research has influenced national and international medical guidelines,
and informed the treatment of >100,000 acute stroke patients per annum in the UK alone since
2013. Survivor independence from haemorrhagic stroke improved by 13 percent. Changing
treatment to low-dose thrombolysis could prevent approximately 20,000 stroke-related deaths
worldwide. These findings have informed UK and US guidance for individualised treatment,
which improves long-term functional outcomes after stroke.

2. Underpinning research

Stroke is the fourth leading cause of death and the leading cause of adult disability in the UK. In
the UK, there are over 1.2 million stroke survivors and two thirds live with stroke-related
disability. This reduces quality-of-life for patients and family carers, and costs the UK economy
£26 billion annually. Hypertension in acute stroke is common but globally under-researched,
requiring new stroke treatment protocols to reduce death and prevent neurological deterioration
and disability.

Professor Robinson’s stroke research [R1 — R6] since 2000 has informed stroke management
guidelines in the UK, Europe, and the USA, and treatment for >100,000 acute stroke patients per
annum in the UK alone. Based within the University of Leicester’'s Cerebral Haemodynamics in
Ageing and Stroke Medicine Research Group since 1993, Robinson has acted as Chief
Investigator or National Co-ordinating Investigator of large, international randomised clinical
trials since 2003 [G1-G6].

Robinson’s research on cerebral autoregulation and potential dangers to neurological health
from sudden reductions in blood pressure informed the COSSACS trial and subsequent
individual patient data meta-analysis that proved that pre-existing antihypertensive therapy
following acute ischaemic and haemorrhagic stroke should be discontinued until patients are
stable and able to swallow safely [R1-R2, G1]. This contributed to fewer deaths and savings for
the NHS by removing costs for unnecessary medication.
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Intracerebral haemorrhage—bleeding within the brain tissue—is the most devastating form of
stroke, with significant mortality and long-term neurological disability and dependency. As Co-l of
the Intensive blood pressure reduction in acute intracerebral haemorrhage (2008-2013) study
[G2], Robinson compared guideline-versus-intensive blood pressure lowering within six hours of
onset in spontaneous intracerebral haemorrhage (ICH). Intensive blood pressure lowering was
found to be safe, and can be effective for improving functional outcome [R3].

Intravenous thrombolysis is the only licensed therapy for acute ischaemic stroke, but increases
the risk of symptomatic ICH (sICH) by two to eight per cent; approximately half are fatal. As CI
(UK) [G4-G5] and Co-I (International) [G3, G6] of the ENCHANTED trials (2012-2019),
Robinson compared guideline-versus-intensive blood pressure lowering in alteplase-treated
acute ischaemic stroke with respect to superiority for efficacy (modified Rankin scale (mRS)
score shift) and safety (sICH). Intensive blood pressure lowering was safe and associated with a
significant reduction in intracranial bleeding and serious clinician-reported bleeding but did not
affect functional outcome at 90 days [R4]. Robinson also compared standard- versus low-dose
alteplase for non-inferiority with respect to efficacy (dichotmised mRS: independent 0 to 1 vs.
death/ dependency 2 to 6) and superiority with respect to sICH (2012 — 2016) [G3-G6]. The trial
reported a lower risk of ICH and early mortality with the lower dose, without conclusively
demonstrating that the doses were of equivalent efficacy. However, UK guideline interpretations
indicate that the patient or physician may wish to forgo potential disability benefit from standard
dose in order to reduce the early risk of ICH through use of the lower dose [R5].

As Co-l of HeadPoST (2015-2017) [G7] (>11,000 patients in nine countries), Robinson
compared the efficacy of head positions on stroke outcome in the first 24 hours following acute
ischaemic and haemorrhagic stroke. Lying flat improves cerebral blood flow, but potentially
increases intracranial pressure and pneumonia rates. Sitting up increases blood return to the
heart but reduces cerebral blood flow. The findings of the HeadPoST trial demonstrated no
significant recovery benefit from head positioning, eliminating the need for expensive specialist
beds for acute stroke management, with worldwide healthcare implications [R6].
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4. Details of the impact

Someone has a new or recurrent stroke every five minutes in the UK; >100,000 strokes per
annum. Since 2016, outputs from Robinson’s research with the completed COSSACS,
ENCHANTED, HeadPoST and INTERACT?2 trials [R1, R3-R6] informed stroke patient
management worldwide following citations in UK, European and United States clinical guidelines
[E1-E6]. Overall, these results improve outcome and survival for approximately 50,000 stroke
patients per annum in the UK on pre-existing antihypertensive therapy, 15,000 acute
haemorrhagic stroke patients, and 20,000 patients treated with intravenous thrombolysis.

New acute stroke blood pressure guidelines improve stroke patient management
worldwide

Fifty percent of acute stroke patients are on pre-existing blood pressure lowering therapy. The
primary trial results of COSSACS (2010) [G1, R1] informed the National Clinical Guideline for
Stroke 2016 for treating approximately 50,000 UK patients annually [E4]. The individual patient
data meta-analysis of all trials addressing the continuation or stopping in the immediate post-
stroke period (2017) [R2] mean that pre-existing blood pressure treatment should be stopped
until the patient is medically stable and able to swallow safely [E4, E6]. This guidance reduces
cerebral hypoperfusion-related brain damage from unnecessary antihypertensive-therapy-
induced blood pressure reduction for 50,000 patients, and reduces pneumonia for 2,000 patients
annually [E4, E6].

Intravenous thrombolysis (clot-busting therapy), the only licensed therapy for acute ischaemic
stroke, is associated with an increased risk of potentially disabling or fatal bleeding (symptomatic
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intracerebral haemorrhage rate of two to eight percent). The ENCHANTED trial [G3-G6] showed
that intensive blood pressure lowering was safe, and associated with a significant reduction in
any intracranial bleeding and serious clinician-reported bleeding but did not affect functional
outcome at 90 days [R4]. This led to new Stroke (USA, 2019) [E6] guideline revisions for post-
thrombolysis blood pressure management—oparticularly in emergencies. [E6].

Intracerebral haemorrhage (bleeding in the brain)—the most devastating form of stroke—
accounts for 15 percent of strokes worldwide. The INTERACT2 [G2] findings changed four
international guidelines. Stroke (USA, 2015) [E1]; International Journal of Stroke (Europe, 2014)
[E2]; Royal College of Physicians National Clinical Guideline for Stroke (UK 2016) [E4]; and
NICE (UK, 2019) [E5] recommend intensive blood pressure reduction within six hours of onset,
and to achieve target blood pressure within one hour of treatment. This new guidance is
associated with a 13 percent shift towards better stroke patient independence, compared to
previous guideline blood pressure lowering [R3].

Personalising intravenous thrombolysis treatment for acute ischaemic stroke

The ENCHANTED trial findings [G3-G6] are cited in both the UK [E4] and the US [E6] for
thrombolysis (clot-busting therapy) - the only licensed medical treatment for acute ischaemic
stroke. Thrombolysis is used in approximately 15 percent of these patients, totalling more than
12,000 patients per annum in the UK. The ENCHANTED outcomes [R5] showed that for every
1,000 patients treated with low- compared to standard-dose clot-busting therapy, 19 more
patients would survive at three months. Although 40 per 1,000 more would be disabled, only
eight of these would require daily care. The UK Royal College of Physicians National Stroke
Guidelines newly concluded that “. . . there may be circumstances in which the treating physician
and/ or patient wish to forgo some of the potential disability benefit from standard dose in order
to reduce the early risk of symptomatic intracerebral haemorrhage through use of the lower
dose” [E4].

Head positioning trial supports patient preference in positioning during rehabilitation

The HeadPoST trial of over 11,000 patients [G7] assessed the effect of two recovery positions—
upright versus lying flat—within the first 24 hours of hospital admission following acute ischaemic
and haemorrhagic stroke on outcome at 90 days. HeadPoST identified that there was no
significant difference in outcomes with either head position. NICE guidelines recognised that
“optimal positioning is an important part of early acute stroke management and rehabilitation”.
On the basis of the HeadPoST trial, NICE recommended “positioning people according to their
preferences and individual requirements . . . to establish their optimum position, which should be
individually suited to each patient” [E5]. Whilst reinforcing current UK practice, Robinson‘s
findings remove the need for specialist, adjustable head positioning beds for the management of
acute stroke patients, instead focussing on patient comfort and wellbeing. “[When] positioning
patients with acute stroke . . . lying flat is often difficult and uncomfortable for patients . . . adding
to a sense of disorientation after stroke, but may be of benefit for some. Sitting up . . . enables
patients to interact with their surroundings and is a more natural posture for eating and drinking
[and] often the precursor for more challenging functional activity such as mobilisation® [E5].

5. Sources to corroborate the impact

E1. US Guidelines: INTERACT2: Hemphill JC, Greenberg SM, Anderson CS, Becker K,
Bendok BR, Cushman M, et al. “Guidelines for the Management of Spontaneous Intracerebral
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