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Stroke, a potentially catastrophic condition and worldwide the third largest contributor to
disability. Stroke is often described as a disease of the elderly but can affect even the very
young, and despite recent advances in care, outcomes between individuals is still

challenging to predict. This knowledge gap is partly reflected in our current understanding

of the complexity of the neurophysiology of the human brain.

Our approach to care has often been based on pragmatic and perhaps reliance on
oversimplified models of explaining this heterogenous disease. However practical
approaches such as developing clear organisation of care has reflected better outcomes for

patients for example through the introduction of specialty wards in the form of stroke units.

Ireland has undergone significant changes to the organisation of its stroke services since
2010 and the introduction of the National Clinical Programme for Stroke. With reference to
the previous national audit of stroke (INASC), an analysis of both the organisation of care
and clinical outcomes through a new cycle of national audit, the aim of this thesis is to
better understand the strengths and limitations of the approach to stroke care, in the Irish

context.

In chapter 1, historical context is discussed in the development of acute stroke care globally

and particularly in Ireland. This chapter expands on the foundations which made the Irish
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Heart Foundation/HSE National Stroke Audit 2015 feasible. The second chapter provides a

shortened version of the methods, results, and conclusions of the published audit report.

In chapter 3, a comparison of two neighbouring health services is discussed with regard
acute stroke care, namely the Republic of Ireland and Northern Ireland. The chapter
discusses the strengths and weaknesses in assessing services based on compliance to
guidelines and whether compliance equates to equitable care. Chapter 4 focuses on the
delivery of a national thrombolysis service for acute ischaemic stroke and how clinical audit
demonstrates the improvements in increasing access and maintaining safety despite

challenges and limitations in resources.

Finally, in chapter 5 the overall implications of the findings of the Irish Heart
Foundation/HSE National Stroke Audit 2015 are discussed and how the report may inform
policy at both a local and national level, while acknowledging barriers to change. The
discussion highlights the need to keep the focus on improving care and patient outcomes,
and that continued audit is an essential element of any national clinical programme. Ireland
now provides acute stroke care comparable to most of our European counterparts.
However cerebrovascular health and stroke management is a continuum from preventive
strategies, acute care, secondary stroke prevention, rehabilitation, and re-enablement.
Further work is needed to ensure that a person’s journey of recovery to their full potential

following a stroke is equitable and complete.
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IRISH HEART FOUNDATION /7 HSE NATIONAL STROKE AUDIT 2015

The 2015 National Stroke Audit is the second audit of stroke services following the Irish National Audit of Stroke Care 2008. The 2015 audit took place
in the twenty-seven hospitals which currently treat stroke patients during the acute phase of their care. The 2008 audit found that only one hospital
had a stroke unit and just 1% of patients received clot-busting thrombolysis treatment. The results of the 2015 audit reveal huge progress has been
made from that low base.
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Chapter One

Introduction to stroke and stroke care in Ireland

"The real voyage of discovery is not in seeking new
landscapes, but in having new eyes”

Marcel Proust (1871-1922)






1.1 The brief history of acute stroke

Pieced together from scant references to the Hippocratic corpus around 400BC,
apoplexy, the disorder of being “struck down by violence” was very poorly understood
well into the second half of the last millennium. Hindered by the doctrine promoted by
Galen circa 129AD that stroke is a consequence of an imbalance of the humours, it was
not until the 1600s that theory surrounding cerebrovascular disease took significant

steps forward.

The first notable work of the 17t" Century advancing our understanding of stroke could
be attributed to William Harvey (1578-1657). Building on his Lumleian lecture for the

Royal College of Physicians in 1616, the published work Exercitatio Anatomica de Motu
Cordis et Sanguinis in Animalibus (1628) outlined the physiological movement of blood
through the circulation (1). This was revolutionary and not widely accepted, which is a
common theme in medical history. However, it did inspire a conceptual change in how

disease processes were perceived to occur.

Johann Jakob Wepfer (1620-1695), a Swiss physician, is widely accepted as proposing
the theory of intracranial haemorrhage as a cause of stroke in his treatise Historiae
Apoplecticom, coupled with suggestions that clot in blood vessels may also have a role
in the disease (2). This theory was further supported by the work of Thomas Willis
(1622-1675) who also proposed that apoplexy was due to intracranial extravasation of
blood (3). Both men however were still limited in their theories as they held firm to
Galenic principle of obstruction of “animal spirits” as the root cause of the condition,

and as such was reflected in an absence of clear guidance on how to treat the condition.



Theophile Bonet’s Sepulchretum sive Anatomica Practica, which contained 70 autopsy-
based case reports of apoplexy added a large amount of practical anatomical knowledge
to the area (4). Bonet also demonstrated an awareness of the therapeutic nihilism that
affects sufferers of stroke still today, as quoted in Book IXX “Let him not give then over
who are past hope” (5). As the 18™ century progressed it was clear advances were being
made in how physicians treated patients at the bedside. Although there was a slowness
to accept new concepts, apoplexy was becoming more refined with a focus on the
clinical presentation rather than treating it as a single disease entity. Extensive
literature reviews, informed by clinical experience were being published, including A
Commentary on Apopletic and Paralytic Affections, T Kirkland (1792) and A treatise on

nervous diseases, ) Cooke (1820) (6, 7).

Developments in vascular surgery, with the carotid artery, were occurring in parallel,
primarily driven through experience in trauma and armed conflict related injuries. Sir
Astley Cooper is credited with the first carotid ligation of an aneurysm in 1805 (8).
However, progress was slowed, with apoplexy primarily viewed as an intracranial issue,
with less appreciation of the embolic causes of the disease postulated for example by

Gerard van Swieten in 1754 and refined by Hans Chiari in the early 20" century (9, 10) .

The terminology began to reflect developing expertise in the condition with
cerebrovascular disease becoming more commonplace coupled with a declining use of
apoplexy as a term into the early 20t century. A major leap forward in understanding of
stroke as a disease can be attributed to the work of Egas Moniz and his new radiological
tool encéphalographie artérielle (11). These cerebral arteriograms would be the

mainstay of cerebral imaging until the second half of the 20™" century. The modern era



of stroke care gathered pace from the 1950s, with clinical management of stroke

broadly advancing in surgical, radiological, and medical disciplines.

1.2  Surgical approaches to acute stroke

Modern surgical approaches to management of stroke were intertwined with the
advances in neuroimaging outlined below. Defining whether a stroke was haemorrhagic

or ischaemic in origin produced new paradigms in approach to patient care.

With regards vascular approaches to carotid stenosis, through the 20t century and into
the present day, the focus has been on refining the endartectomy procedure first
performed by Michael DeBakey in 1953, identifying the patient cohort who safely
benefit from the operation, and best postoperative care (12-14). Less invasive

approaches now mean quicker recovery times and short length of stays in hospital.

Other surgical approaches utilized in ischaemic stroke include decompressive
hemicraniectomy. The procedure was first described by Harvey Cushing in 1905 and
was first reported utilized in severe cerebral infarction in 1951 (15, 16). This radical
procedure is used in cases of malignant infarction of the middle cerebral artery (MCA)
and can be indicated if CT evidence reveals greater than 50% infarction of the MCA
territory. The procedure involves the removal of a large bone flap with the insertion of a
dural patch. It aims to reduce intracranial pressure and reduce constriction on the
infarcting brain tissue. Trials confirmed its benefit in reducing morbidity and mortality in
a very select group of patients (17). The removal of emboli via mechanical means will be
discussed in the next section, as in the Irish context, it is performed by interventional

neuroradiologists.



A haemorrhagic stroke due to the spontaneous development of bleeding into the cranial
vault, in the absence of trauma, and its management have been an area of strong
debate for most of the second half of the 20t century into the new millennium.
Although they account for a smaller proportion of strokes, intracerebral haemorrhage
often has higher rates of morbidity and mortality. Most commonly caused by
uncontrolled hypertension, intracerebral haemorrhage has a two-phase injury effect.
Firstly, the haemorrhage itself leading to brain injury and neuronal loss and the

secondary effects by the haematoma, including oedema and pressure effects.

With the momentum from McKissock’s work through the 1950s and 60s, coupled with
advances in neuroimaging, a few relatively small and underpowered trials attempted to
show if there was a benefit in the invasive approach to haematoma management (18).
Both the ISTICH and later STICH Il trial failed to show a clear benefit to evacuation in
supratentorial bleeds (19, 20) . There are however some optimism around more
minimally invasive approaches. Intracerebellar bleeds are an indication for surgical
intervention, prompted from the smaller cavity in which the bleed occurs. The
placement of extraventricular drains is also a surgical treatment option in certain

instances where intraventricular haemorrhage and/or hydrocephalus is present.

Clinical decisions on the need for intervention has been based on a deterioration in a
patient’s neurological status. With neurosurgical teams often not being available in
most stroke centres, as is the case in Ireland, this presents significant challenges which

may be evident within this thesis.



1.3 Radiological approaches to acute stroke

Radiological advances were major drivers of new approaches to the diagnosis and
management of stroke. Firstly, ultrasound imaging was first adopted in a clinical setting
by a Scottish gynaecologist, lan Donald, who would publish his findings in 1958 (21). The
development of ultrasound lead to a safe, non-invasive method for assessing the
external carotid vessels. In 1967 Geoffrey Hounsfield, an engineer, developed the
concept of a commercially viable form of computed tomography (CT) imaging, with the
first clinical CT scan being performed on the 1% of October 1971 in Atkinson Morley
Hospital in London (22). The CT scanner was a “game changer” for stroke care with the
ability to differentiate ischaemic and haemorrhagic stroke in a relatively expeditious
fashion. American chemist Paul Lauterber provided the first magnetic resonance image
(MRI) of a test tube of water. His work was built upon by Peter Mansfield, who
performed the first human scan in 1977. By the early 1980s the first MRI scanners were
appearing in hospitals (23). In 2003 Lauterbur and Mansfield shared the Nobel prize in
Physiology or Medicine for their work in the development of this revolutionary imaging

technique.

1.4 Medical approaches to acute stroke

With the increased recognition of stroke as a clinical syndrome with the support of
advances in imaging, and differentiation from other common neurological conditions
such as epilepsy, specific acute management targets evolved. The focus being the
limitation of the damage caused by the insult, whether it be haemorrhage or ischaemic

in nature, reestablishment of homeostasis and recovery of function.



1.4.1 Medication and treatments

The work of Dr Henry Barnett in the 1970s supported the use of aspirin in the
prevention of ischaemic stroke and was reinforced in the Chinese Acute Stroke Trial for
reduction in recurrent stroke (24, 25). Various combinations of antiplatelet and
anticoagulants have been used in acute stroke often straddling the risk/benefit margins
with regard haemorrhage complications. Yet aspirin, in those tolerant of same, has

persevered as the first line agent in acute ischaemic stroke in many parts of the world.

Antihypertensive agents have a role in primary and secondary prevention of stroke and
a more nuanced role in the management of hyperacute and acute stroke. Acute and
aggressive blood pressure responses within the first 24 hours of stroke onset should be
avoided and antihypertensive therapy is recommended only for patients presenting with
acute ischemic stroke and blood pressure >220/120 mmHg or those with blood
pressure > 185/110 mmHg who are eligible for therapy with thrombolysis as discussed
below (26). By contrast, recent clinical trials showed that intensive blood pressure
reduction to levels < 140 mmHg for systolic blood pressure is safe and lowers the risk of
haematoma expansion in patients with acute intracerebral haemorrhage and this blood

pressure target is recommended by current international guidelines (27).

Glycaemic and temperature control are important facets of care, with the aim to achieve
a steady state in which the person can begin to recover and minimise tissue injury.
Various neuroprotectant agents, for example magnesium sulphate, N-Methyl-D-
Aspartate receptor antagonists and nimodipine, have been trialled in the acute setting,

with disappointing translation of initial preclinical research to solid clinical outcomes



(28-30). The benefit of statins in acute ischaemic stroke is still not clear although meta-

analysis would appear to support its use (31).

1.4.2 Overview of the use of thrombolytics in stroke

Early experience of the use of thrombolytic use came in the management of acute
myocardial infarction. However building on the work of TG Brott, in 1996 the FDA
approved the use of tissue plasminogen activator (tPA) in the treatment of acute
ischaemic stroke following the NINDS tPA Study Group trial (32). This prompted a new
wave of interest in stroke research with several randomised control trials. Success of
the initial trials lay in no small part to the large numbers of patients who were treated
early from symptom onset in the context of robust clinical trials, thus presenting a new

challenge to clinicians in routine practice.

Further studies aimed to show the limits of benefit both from time of symptom onset
and the degrees of severity, mild or severe, depending on the National Institute of
Health Stroke Scale (NIHSS), a validated assessment tool, offset by minimising risk of
spontaneous intracranial haemorrhage (sICH). Sometimes misappropriating
Heisenberg’s uncertainty principle, but more accurately a perceived observer effect,
clinicians were slow to accept the clear benefits of tPA. Now with over 20 years’
experience the benefits and safety are clear (33). What remains is the larger challenge
of optimising the early delivery of the drug which is a fundamental observation of this
thesis. The where, the when, and by who are important questions which apply to all
aspects of stroke care but most apparent in hyperacute stroke, further underpinned by

the recent expansion of mechanical thrombectomy services.



1.4.3 Stroke units and rehabilitation

The stroke unit has developed into a fundamental anchor of care for all types of acute
stroke. The numbers needed to treat (NNT) to prevent one death or dependent
outcome is 16 which compares favourably to thrombolysis of approximately 8. It can

benefit all types of stroke as opposed to certain subtypes.

Although it is unclear what specific element brings the strongest weight to stroke unit
care’s benefit, the organisation of all processes and centralisation of skills and
knowledge has led to better outcomes for stroke patients (34). Stroke physicians
continue to push for need to protect specialist beds in acute hospitals in an increasingly

demanding environment. This thesis will discuss that challenge in greater detail.

1.4.4 Mechanical Thrombectomy

At the time of undertaking of the thesis, mechanical thrombectomy became a more
viable and clearly beneficial treatment modality for certain types of acute ischaemic
stroke. A number of trials tested the efficacy of retrieval devices, and demonstrated
impressive benefits with a NNT of between 3-7 in appropriately selected patients (35).
This surge in need for a specialist stroke service further emphasised the challenges in
delivering an equitable and timely service to the greatest number of people, again in the
backdrop of a severe recession. Although the role of mechanical thrombectomy will not
be discussed at length, the challenges have considerable overlap with general
hyperacute stroke care i.e. thrombolysis and immediate access to specialist beds and

staff will be explored further.
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1.5 Epidemiology of stroke

Presenting a global perspective on stroke epidemiology has proven challenging due to a
lack of readily accessible comparative data (36). Differences in prevalence, incidence
and mortality vary considerably from region to region, or there is a complete gap in
data. This is the consequence of several factors including but not limited to,
environmental exposure, risk factors, lifestyle, genetics, stroke management practices

and the methodology of statistical reporting.

Globally 56 million people died in 2012, 6.7 million was stroke related which is 1 million
more people than it was in 2000 (37). Nationally each year, approximately 7,000-8,000
Irish people have a new stroke and around 2,000 people are reported to die as per CSO
vital statistical data — more deaths than breast cancer, prostate cancer and bowel cancer
combined with a further estimated 30,000 people are living in the community with

disabilities as a result of a stroke.

Broadly speaking the global total crude incidence of stroke is approximately 100-200 per
100000. Stroke being characterised as either an ischaemic or haemorrhagic event,
which is an oversimplification of a heterogenous condition. This incidence varies for
several reasons as mentioned above but also on the impact of risk factors, both

unmodifiable and modifiable factors.

1.5.1 Unmodifiable risk factors

The incidence of stroke doubles with every decade beyond the age of 55 years and is
more common in women largely since women live longer (38). Ethnicity impacts on risk,

with African Americans having double the risk of their Caucasian counterparts (39). A
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positive family history increases the risk of stroke, with a trebling of risk seen in people

with a positive paternal history (40).

1.5.2 Modifiable risk factors

Although stroke is common it is also caused by several readily treatable risk factors.
Investigators identified that globally ten potentially modifiable risk factors accounted for
9 out of 10 strokes (41). Hypertension is the most common modifiable risk factor which
increases the relative risk for stroke between three to five-fold, with a prevalence

ranging between 25-40%.

Smoking, which has a prevalence of around 20-40%, increases risk by 50-150% and has
worrying trend of increasing consumption in developing countries, where overall stroke

incidence is on the increase.

Other risk factors include diabetes, dyslipidaemia, physical inactivity, alcohol excess,
atrial fibrillation, carotid artery disease, and less commonly obstructive sleep apnoea,

migraine, and elevated homocysteine levels.

1.5.3 Cost of stroke

With the total global health care spend in the region of $6 trillion, it is estimated $863
billion spent on CVD including stroke. Projections put the potential cost of global health
care by 2030 to over $40 trillion dollars with CVD and mental health being two of the

largest drivers of cost (42).
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Through research by the Economic and Social Research Institute (ESRI) in Ireland, it was
estimated the mean direct cost per stroke patient for incident cases in the first year of
stroke was approximately €18,751 in 2007. Nationally the direct costs due to stroke
account for an estimated 2-4% of the total health budget, greater than €1 billion euros.
Within that 40% goes toward residential care costs, further underpinning the need to
better resource the hyperacute and acute stroke services in order to improve the

outcome of dependency poststroke (43).

1.6 Stroke organisation and organisations

Stroke care was often subsumed or under prioritised in comparison to cardiovascular
disease or cancer. The development of stroke specific organisations helped advance

research, guidelines, and patient advocacy.

1.6.1 International organisations

Bore out of a need to manage the complex neurological issues facing returning war
veterans, the National Institute of Health in the US set up the National Institute of
Neurological Disorders and Blindness (NINDB) in 1950, which was changed in 1960 to
the National Institute of Neurological Disorders and Stroke. The change came after
Joseph Kennedy, father of then President JFK, suffered a stroke. This event highlighting
the tentative balance that political capital can play in the advancement of one agenda
over another. The NINDS was responsible for the advancement of thrombolysis as a

therapy and developed the NIHSS, the now ubiquitous tool for assessing acute stroke.
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Stroke continued to strengthen its international position with the formation of the
International Stroke Society in the 1980s and the World Stroke Federation in the 2000s.
These two groups would merge to form the World Stroke Organisation (WSO) to
promote stroke awareness, foster best standards of care, influence health policy, and

drive prevention strategies.

Groups such as the American Heart Association and the European Stroke Organisation

continue to drive innovation, guidelines for care, and dissemination of research.

1.6.2 National organisation

Closely following the formation of the British Heart Foundation (1961), the Irish Heart
Foundation (1966), has nationally helped advocate for better care for stroke patients

and inform the policies of health care with an emphasis on prevention.

The Irish Heart Foundation (IHF) advocates for better stroke services and care in both
hospitals and the community. The IHF developed the Stroke Council, an expert group
that provides comprehensive advice and information to the IHF on issues surrounding

stroke. The IHF also funded the first ever audit of stroke services in Ireland in 2008.

There have been important changes in the organisation and delivery of healthcare in
general within the Health Service Executive (HSE) in Ireland since 2008. In 2010 the

National Stroke Programme (NSP) was developed with the key aims of:

e National rapid access to best-quality stroke services

e Prevent 1 stroke every day

e Avoid death and dependence in 1 patient every day
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These aims were targeted through the provision of funding, to develop infrastructure
and specialist posts within the stroke service nationally, specifically the development of
a national programme for thrombolysis therapy, the creation of designated stroke units
on sites managing acute stroke patients and the recruitment of medical, nursing and
health and social care professionals (HSCP) with specialist knowledge in stroke (44, 45).
In 2011, €4.2m reconfigured funding, from the Acute Hospital Division budget, was

provided to support the implementation of the programme objectives.

From the outset the NSP established baselines from which the implementation of the
programme can be evaluated. A baseline Hospital Emergency Stroke Services Survey was
carried out in 2010 along with a review of workforce. With the changes and progress
that have been made in recent years, it was vital that the stroke service underwent a

repeat clinical audit to establish the current situation.

e The establishment of acute hospitals into a small number of groups each with its
own planned governance and management structure, aims to provide an
optimum configuration for hospital services to deliver high quality, safe patient

care in a cost-effective manner (table 1.1).
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Ireland East Dublin RCSI University South/ SAOLTA
Midlands Hospitals of Limerick | Southwest
Mater St James's Beaumont University University University
Misercordiae Hospital Hospital Hospital Hospital College
University Limerick Waterford Hospital
Hospital Galway
St Vincent's Adelaide, Our Lady's of | Ennis South Tipperary Portiuncula
University Meath, Lourdes General General Hospital | Hospital
Hospital National Hospital Hospital
Children’s Drogheda
Hospital
Midland Regional | Naas General | Cavan Nenagh Cork University Mayo
Hospital Hospital General General Hospital General
Mullingar Hospital Hospital Hospital
Wexford General | Midland Connolly St John's Kerry General Sligo General
Hospital Regional Hospital Hospital Hospital Hospital
Hospital Blanchardsto
Tullamore wn
St Luke's Midland Louth County Mercy University | Letterkenny
Hospital, Carlow | Regional Hospital Hospital General
Kilkenny Hospital Hospital
Portlaoise
Our Lady's Bantry General Roscommon
Hospital Navan Hospital General
Hospital

St Colmocille’s
Hospital

Mallow General
Hospital

Table 1.1: Hospital Groups 2015
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1.6.3 National Stroke Audits

NICE guidelines define clinical audit as a process of quality improvement that seeks to
improve patient care and outcomes through systematic review of care against explicit
criteria and the implementation of change (46). Clinical audit developed through a
combination of recognition of deficiencies and variability in quality of care, and
healthcare professionals identifying the need to assess their own practice against
evidence-based best practice. Initial criticism of clinical audit, such as perceived
weakness in methodological processes and onerous data collection on staff, rescinded
with the clear benefits to clinical care that robust audit brought to patients and

healthcare professionals (47).

In recent decades stroke audit has been a frontrunner in the use of both organisational
and clinical audit. The UK experience, starting with the National Sentinel Stroke Audit
(NSSA) in 1998 to the development of the Sentinel Stroke National Audit Programme
(SSNAP), showed that by developing a national audit, improvement in care could be
stimulated by the process itself (48). It is also inspired other jurisdictions to attempt

similar national stroke audits including Australia and Ireland as outlined below (49, 50).

Clinical audit has complimented national stroke registries, which are in operation in
varying forms in several countries. In a systematic review of these registries, the
majority of which were established in the early to mid-2000s, the primary aim was to
monitor acute stroke care. Through reporting of the data collected, they have led to

improvement in quality of care, patient outcomes, and health policy.

Starting with the Rlkkstroke in Sweden in 1994, which had full coverage of hospitals by

1997, the registries have developed using differing methods. The Finnish registry,
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PERFECT Stroke, avoided the challenge of cumbersome data collection due to the
advantage of every patient having a unique identifier leading to ease of database
linkage. In Ontario, Canada, a waiver of consent was approved to its population to avoid
any biases within the data for public interest. National stroke registries were felt to be
complimentary to active improvement programmes in the respective country and also
offered a suitable proxy for important epidemiological measures in areas where stroke

incidence and mortality was limited (51).

1.6.4 INASC

The Irish National Audit of Stroke Care (INASC) which was published in 2008
demonstrated severe limitations in stroke care in Ireland. The audit consisted of six
parts: an organisational study; a clinical audit; general practitioner (GP) survey; public
health nurse (PHN) and allied health professional (AHP) survey; nursing home survey;
patient/carer survey. It was a wide ranging in its review of stroke services in Ireland, but

some key findings were highlighted within the report.

Most starkly it was determined that only one hospital had a stroke unit. The audit
highlighted limited access to acute interventions such as thrombolysis. Acute
rehabilitation was only available to one in four patients with noted delays in access
which reduce the interventions effectiveness. Continuing care and long-term recovery

programmes were poorly organised or did not exist.

The patient journey was not coordinated in a way that would provide best clinical
outcomes and was described as haphazard. Ultimately the report concluded that people

were dying and being left disabled due to stroke in Ireland unnecessarily.
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1.7 Conclusion

Stroke is a complex heterogenous disease that requires many facets in order to provide
quality care, not least of which is organisation of care. INASC stimulated change as
highlighted above, but it is essential in the clinical audit cycle to reaudit. The repeat
audit, the Irish Heart Foundation/HSE National Stroke Audit 2015, forms the backbone
of this thesis. Through organisation of services and collaborative practice, Ireland has
developed a stroke service comparable internationally. The following chapters aim to

provide evidence to support this observation.
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2 Chapter Two

National Stroke Audit of Acute Stroke Care

Findings of this chapter are a shortened summary and were originally published in the full report Irish
Heart Foundation/HSE National Stroke Audit 2015 ISSN 978-1-78602-006-2

Appendix A

""Start by doing what is necessary; then do what is possible;

and suddenly you are doing the impossible”

— St. Francis of Assisi

21



22



2.1 Abstract

2.1.1 Background

The 2008 Irish national audit of stroke service (INASC) showed large deficits in service
provision and access. A national stroke programme emerged to develop services and
address these deficits. The country suffered a severe economic recession with a 23%
reduction in health funding between 2008-2014. We undertook a second national audit

to reassess the impact of the national stroke programme.

2.1.2 Methodology

Twenty-seven sites participated with each of the participating sites managing at least 20

new patients with stroke per annum.

Two components:

1) An audit of the organisational aspects of stroke care in acute hospitals, involved the
completion of a proforma detailing the structure of the stroke service on site in advance

of a site visit by the audit team.

2) A clinical audit of stroke care involved the review of clinical case notes for a selected
national sample of patients with stroke. The cases were reflective of the care provided
to patients discharged during periods in 2014. In total 874 cases were included in this

audit.

The results were compared against the findings of INASC 2008 and the Sentinel Stroke

National Audit Programme (SSNAP) UK 2014,
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2.1.3 Results

In the 2015 audit 27 hospitals admitted acute stroke patients compared with 37
hospitals in 2008. 21 sites (78%) provided stroke unit care, compared with 1 unit (3%) in
2008 (p<0.001, Chi square). Only 29% of patients were admitted directly to a stroke unit

and 54% spent some time in a unit during their admission.

The number of stroke unit beds available nationally at the time of the audit was 150.
However, 61% of inpatients with a stroke at the time of the audit were being managed

on a ward other than a stroke unit.

24/7 access to CT was available in all hospitals (78%, 2008 p<0.05). Specialist physicians
and nurses in 23 sites (85%) increased from 14% in 2008 (p<0.001). 11% of

nonhaemorrhagic strokes were thrombolysed compared with 1% in 2008 (p<0.001).

Average length of stay reduced from 30 days to 22 days, with a reduction in newly
institutionalised patients to residential care down from 15% to 8% (p<0.001). Inpatient

mortality rate dropped from 19% to 14% (p<0.01).

A deficit in the availability of rehabilitative therapists exists, with deficits of 61%, 50%,
and 31% for OT, physiotherapy and SLT respectively when compared to recent

guidelines.

2.1.4 Conclusions

The National Stroke Audit 2015 provided a snapshot of the acute service available in
Ireland. It provides vital information for planning and development both at local and
national level. Overall, the audit found reorganisation of services, and recruitment and
training of specialist staff improved service provision and outcomes for stroke patients

in Ireland.
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2.2 Background

Stroke is a leading cause of death and disability worldwide. It is estimated that

cerebrovascular diseases account for up to five percent of total global healthcare costs

(52, 53). 7,000 people in Ireland are hospitalized following stroke each year, of whom

approximately about 20% die as in-patients per year (54). Evidence based stroke care

reduces death and disability cost effectively (34). However, effective stroke care will

only occur if the organisational structure allows and facilitates the delivery of the best

treatments at the optimal time (55). Improved outcomes for stroke patients have been

a policy priority for the HSE as evidenced by the implementation of the national stroke

programme since 2010.

There have been important changes in the organisation and delivery of healthcare in
general within the HSE since 2008 as outlined in the previous chapter. This chapter will
outline key findings of the National Stroke Audit 2015. An emphasis on findings
pertinent to hyperacute stroke, the early hours, and days, will be explored in more

detail in further chapters.

2.3 Methodology

2.3.1 Overview of audit

The objective of the audit of acute stroke services was to establish the current level
and functioning of services for the care of stroke patients in acute hospitals in the

Republic of Ireland. The audit of acute hospital services had two components:
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i.  Anaudit of the organisational aspects of stroke care in acute hospitals regarding
their resources for organised stroke care

ii. A clinical audit of stroke care involving the review of clinical case notes for a
selected national sample of consecutive patients with stroke during a defined

period.

The audit followed a very similar method and structure to INASC 2008 in order to allow
for comparison(50). The organisational audit assessed the organisational structures
within Irish hospitals using self-reported survey and site visit data collection. The
clinical audit encompassed a large national survey of almost 900 clinical cases involving
all hospitals managing acute stroke patients. Where appropriate the results are
compared with INASC 2008 and the Sentinel Stroke National Audit Programme (SSNAP)
UK 2014 audit of stroke care(56).

2.3.2 Evidence on best practice in acute stroke care

Acute stroke service performance was measured against recognised standards and
guidelines. For the most part the findings were measured against the Irish national
guidelines, Irish Heart Foundation: Council for Stroke, National Clinical Guidelines and
Recommendations for the Care of People with Stroke and Transient Ischaemic Attack
March 2010. However where the standard or guideline had changed significantly or
where Irish guidelines were not available other sources were referenced from the UK
and internationally including National clinical guideline for stroke, Royal College of
Physicians, Fourth Edition 2012, British Association of Stroke Physicians (BASP), Stroke

Service Standards, Clinical Standards Committee, June 2014 and the European Stroke
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Organisation (ESO) Recommendations to Establish a Stroke Unit and Stroke Center

2013;44:828-840 (55, 57, 58).

2.3.3 Organisational audit proforma

The organisational audit proforma (appendix) was adapted from the INASC 2008 validated
proforma, the Royal College of Physicians London (RCPUK) National Sentinel Stroke Audit
2004 Organisational Audit Proforma, and with minor modifications for the Irish setting
and incorporating recent changes in guidelines. Expert opinion on the content of the
guestionnaire was provided by the National Stroke Audit Steering Group (Appendix A).
The tool was piloted in August 2014 with good geographic representation.

2.3.4 Clinical Audit Proforma

The clinical audit tool proforma was an adapted version of the validated tool of the Royal
College of Physicians London (United Kingdom) (RCPUK) National Sentinel Stroke Audit
2006 Clinical Audit Proforma (Appendix A). The tool had modifications to reflect the Irish
setting and recent changes in guidelines and was reviewed by the National Stroke
Programme Specialist Working Group.

2.3.5 Recruitment and Eligibility

Each hospital group (table 1.1) comprises between four and seven hospitals, each
including at least one major academic teaching hospital. The National Stroke Audit aimed
to recruit all hospitals admitting over 20 acute stroke patients per year. The identification
of eligible hospitals was based on data from the National HIPE Office. Communication of
the National Stroke Audit commenced in December 2014 with letters sent to each Clinical
Director, Director of Nursing, Clinical Stroke Lead and Hospital Manager/CEQ, inviting

them to participate in the audit.
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2.3.6 Data collection

Health care professionals responsible for stroke services at each site completed the
organisational proforma between December 2014 and January 2015. Each hospital was
assigned an individual site code to ensure confidentiality. The completed proforma was
returned to the project team.

On return of the proforma a date was arranged for a visit to the site. Teams of three
people performed the site visits (Appendix). The teams comprising of a national stroke
programme clinical lead, a member of the project team; and a senior nurse or senior HSCP
from the national stroke audit steering group. Representation from hospital
management, clinical teams and multidisciplinary teams were invited to attend the
meeting. The visits took place 5% February to the 315 March 2015 and involved a review
of the completed organisational proforma and a visit to the stroke unit if present and to
the emergency department.

For the clinical audit local chart auditors were identified through the stroke
physician/clinical lead or stroke clinical nurse specialist at each hospital and by means of
contact with relevant hospital departments. The chart auditors were provided with
written and digital resources for training in use of the audit tool. A helpline was available

to support auditors.

The clinical audit sample included consecutive cases discharged with a primary diagnosis
of stroke (ICD 10 codes: 161, 163 and 164, including subcategories) during the specified
six-month period: 1 January 2014 — 31 March 2014 and 1 July 2014- 30 September

2014.
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Inclusion criteria were as follows: Admitted with a primary diagnosis of Intracerebral
Haemorrhage (161), Cerebral Infarction (163), Stroke, not specified as haemorrhage or

infarction (164).

Exclusion criteria were as follows: Cases with subarachnoid haemorrhage (160); subdural
and extradural haematoma (162); cases related to readmission of a previous event or

complications of a previous stroke.

The chart numbers overall allowed for a national representative sample including
thrombolysis of ischaemic stroke. Total cases per hospital are decided based on volume

of stroke admissions (Table 2.1)

Data was comparable with INASC 2008 and the UK Sentinel Stroke audit. Completed data
tools were collected by the project team for analysis. The project team performed
reliability testing on a proportion of charts from randomly selected hospitals in each group

in the form of a reaudit of a sample of 6% of total charts.

2.3.7 Data management and analysis

The project used clinical audit protocol, approved by National Stroke Audit Steering
Group. There was no impact with patient care. As advised by National Hospitals’ Office
from previous INASC 2008, review for all protocols was provided by the expert steering
group, with individual hospitals having option to address any local issues with its ethics
committee if necessary. Ethical issues relating to data management and protection were
discussed with the AMNCH/ St James’ Hospital Research Ethics Committee. In advance of
the audit, the National Hospitals Office of the Health Service Executive and the Chief

Executive Officers of the relevant hospital’s permission was obtained.
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Security and confidentiality were maintained using passwords. All data were fully
anonymised after quality assurance/ reliability testing had taken place. Individual hospital
data were confidential to the researcher and the submitting hospital. The data from the
proforma were transferred from hardcopy to digital format. Data management and
processing was assisted by an I1SO accredited data management company. Access to data
was restricted to members of the project team. All files both digital and hardcopy were
securely stored in a swipe access office with locked filing cabinets and password protected
PCs. All sites contributing to this phase of the audit were provided with an interim report
of the provisional findings.

2.3.8 Limitations

This was an audit of acute stroke care and as such did not evaluate the patient journey
once discharged. However, a follow up audit on rehabilitation following an acute stroke
was undertaken which highlighted deficits and heterogeneity in care in the post-acute
stroke rehabilitation period (59).

With an audit dependent on medical records for evidence it must be acknowledged that
the clinical notes may not fully reflect the care received. The absence of evidence of care
meeting guidelines may not always mean that care was suboptimal but may reflect how
data is recorded. Equally the meeting of certain criteria may not reflect quality of care

but only acknowledges the occurrence of an event.

Patient Numbers | Stroke Stroke Stroke Stroke
Admissions Admissions Admissions Admissions
<100/yr. 100-150/yr. 150-200/yr. >200/yr.

Minimum Charts | 25 30 35 40

to be audited

Table 2.1: Suggested chart numbers reviewed as per annual stroke admission
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2.4 Summary of key results of audits

2.4.1 Hospital participation in audit process

All hospital groups were represented and 100% (34/34) of hospitals responded resulting
in a total of 79% (27/34) being eligible to participate. It was noteworthy that only one of
the hospitals in the University of Limerick group was eligible to participate due to
reconfiguration of services (Table 2.2). The total number of acute hospital beds

reported from responses to survey at the audit time period was 10,005.

The completion of the organisational audit proforma was the responsibility of the
clinical lead for stroke, if present, with contributions from the clinical nurse specialist,
the multidisciplinary team and hospital management. In addition, the site visit from the

national stroke audit team facilitated a review and clarification of any data points.

Hospitals accepting the care of at least 20 acute stroke patients per year were invited to
participate in the clinical audit. The number of clinical charts each hospital was asked to
review was based on the annual stroke admissions for that hospital as documented in the

HIPE report 2014.

The auditors reviewed charts from a list created by the HIPE coding office. A proportion
of charts were outside the inclusion criteria as set out in the methodology. These cases
were excluded, and further charts requested for review (Fig. 2.1). In total 1010 cases were
reviewed by auditors, 13% (136) were excluded. Miscoding of cases, inpatient strokes and

patients admitted as repatriation admissions made up most excluded cases (Table 2.3).
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Figure 2.1: Charts reviewed but not used

2%
4% M In-patient strokes
M Repatriated
6%

i Data incompatible with
criteria
Intervention cases not
admitted

75%

Transfer for specialist
review post stroke

Miscoded as stroke

All members of the multidisciplinary team were invited to participate, and the numbers
of auditor disciplines reflect a good mix of participants. Each hospital was requested to
designate a lead auditor responsible for the execution of the chart review. The clinical
nurse specialists fulfilled this role in 19 of the 27 sites. In the remaining 8 hospitals, 3
clinical leads for stroke led out, 1 clinical director, 1 medical registrar, 1 occupational
therapist, 1 director of nursing. One hospital had no staff participation and the project
team completed the chart review. In total 89 clinical professionals took part in the clinical

audit. (Appendix A)
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Table 2.2: Hospital groups' participation and bed numbers

Number of hospitals | Number of hospitals Number of acute hospital beds
in group eligible to participate | reported
N n (%) n
Ireland 7 6 (86) 1736
East
Dublin 5 5 (100) 2145
Midlands
RCSI 5 4 (80) 1844
Hospitals
University | 4 1(25) 437
of Limerick
South/Sout | 7 6 (86) 2073
hwest
Saolta 6 5 (83) 1770
Total 34 27 (79) 10005
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Table 2.3: Hospital participation

34

Group name Hospital name Synonym | Cases =n
Ireland East Mater Misercordiae University Hospital | MMUH 40
St Vincent’s University Hospital SVUH 40
Midland Regional Hospital Mullingar MRHM 34
Wexford General Hospital WGH 30
St Luke’s Hospital, Carlow Kilkenny SLHK 30
Our Lady’s Hospital Navan OLHN 21
Dublin Midlands St James Hospital SIH 37
Adelaide Meath National Children's AMNCH 36
Hospital
Naas General Hospital NGH 35
Midland Regional Hospital Tullamore MRHT 24
Midland Regional Hospital Portlaoise MRHP 22
RCSI Hospitals Our Lady of Lourdes Hospital oLoL 41
Cavan General Hospital CGH 28
Beaumont Hospital BH 41
Connolly Hospital CH 25
University of University Hospital Limerick UHL 40
Limerick
South Southwest University Hospital Waterford UHW 35
South Tipperary General Hospital STGH 37
Clonmel
Cork University Hospital CUH 35
Kerry General Hospital KGH 30
Mercy University Hospital MUH 30
Bantry Hospital BGH 25
Saolta University College Hospital Galway UCHG 28
Portiuncula Hospital PH 26
Mayo General Hospital MGH 35
Sligo General Hospital SGH 35
Letterkenny General Hospital LGH 34
Total= 874




2.4.2 Demographics

With the projected increases in the age profile of the nation and the age divide with regard
access to services for the younger person with disability, the age and gender profile of the
current audit is compared with INASC in 2008 and also with the SSNAP UK in 2014 (Table

2.4).

Of the 874 cases audited, 57% (n=499) were male and 41% (n=360) female. The mean
age was 73.3 years and the median were 76 (range 22 - 102 years). Almost a quarter (24%)
of cases were under 65 years of age, which is a rise from 19% in INASC 2008 and 37% were
over 80 years. Females with stroke were older than males with a mean age of 77 versus

71. Age related data was missing in 2% (15) of cases.
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Table 2.4: Age profile-National Stroke Audit 2015 and SSNAP 2014

National Stroke Audit 2015

<60 60-69 70-79 80-89 90+
years years years
Male n=499 19.2% 24.2% 30.1% 22.7% 3.8% (19)
(96) (121) (150) (113)
Female n=360 10.3% 13.6% 24.7% 38.6% 12.8%
(37) (49) (89) (139) (46)
Totals 15.5% 19.8% 27.8% 29.3% 7.6% (65)
(133) (170) (239) (252)
SSNAP UK 2014
<60 60-69 70-79 80-89 90+
years years years
Totals 14.2% 16% 26.5% 32.2% 11.2%
(10532) | (11866) | (19710) | (23913) (8286)
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Table 2.5: Accommodation at discharge of patients discharged alive

National Stroke Audit 2015 n754 INASC 2008 n1670
% (n) % (n)

Home 63 (472) 56 (931)

Residential nursing home 13 (98) 19 (324)

Hospital 6 (44) 12 (204)

Off-site rehabilitation 19 (140) N/A

Other N/A 8(127)

Missing 0 5(84)

2.4.3 Outcome Measures

Newly institutionalised patients to residential care was 8% in the 2015 audit compared
with 15% in INASC 2008. The average length of stay for patients discharged alive from

hospital was 22.4 days versus 29.8 days in 2008.

Table 2.6: Length of hospital stay

National Stroke Audit 2015 INASC 2008 SSNAP 2014 *
Length of stay to discharge alive | Mean 22.4 days Mean 29.8 days Mean 17.3

Median 11 days Median 14 days Median 7.2 days

IQR 6-23 days IQR 7-30 days IQR 3-21.1 days
Length of stay to death Mean 33.4 days Mean 26 days N/A

Median 9days Median 9days

IQR 3-20 days IQR 3-24 days

* Length of stay includes length of stay to death
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The inpatient mortality rate of 14% compared favorably with the 19% rate found in

INASC 2008. Of the patients who died, they were notably older than the national mean

for all patients audited and had a higher proportion of females (Table 2.8). This cohort

of patients also had higher level of dependency and contained a higher proportion of

people residing in nursing home care.

Table 2.7: In hospital mortality

Deaths n=121 National total n=874
Age 80.7 73.3
Male: Female 0.78:1 1.39:1
Table 2.8: Mortality age and gender profile
National Stroke Audit 2015 INASC 2008 SSNAP 2014
% (n) % (n) % (n)
Died in hospital 14 (121) 19 (408) 15.3 (10193)

Table 2.9: Preadmission dependency in mortality group

Deaths n=121

National total n=874

Preadmission independent in ADLs

55%

80%

Preadmission living in nursing home

15%

7%
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2.4.4 Thrombolysis

In prehospital care of stroke, the adoption of the FAST assessment tool has become the

standard and all 27 sites had specific arrangements in place for the rapid transfer of

acute stroke patients to hospital. The estimated national thrombolysis rate of 11% was

comparable favorably with international rates. Patients receiving thrombolysis included

a broad age range and level of dependency and outcome measures were favouring a

safe delivery of the service with a mortality rate of 11% (Table 2.10). A more detailed

review of how thrombolysis is delivered in Ireland is discussed in chapter 4.

Table 2.10: Thrombolysis group outcomes versus overall national group

Thrombolysed n=81

National total n=874

Age 71.4 (36-93) 73.3(22-102)
Male: Female 1.13:1 1.39:1
Median length of stay 13.5 11
(days)

Preadmission 83% 80%
independent in ADLs

Preadmission living in 7.4% 7%
nursing home

New admissions to 7.4%

nursing home

Mortality 11.1% 13.8%
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2.4.5 Imaging and diagnostics

Access to CT was available 24/7 in all hospitals managing patients with acute stroke
(Table 2.11). The quality of CT scanners varied nationally with implications for the
provision of assessment for endovascular intervention (clot retrieval). Availability to
MRI had not improved substantially since INASC 2008. A higher proportion of patients
were undergoing CT imaging when compared with INASC 2008. Almost 70% of patients
had their scan performed within 24 hours of arrival to hospital (Table 2.12). Access to
other modalities of imaging to assist with diagnosis, aetiology and prognosis showed a

wide range of access both regionally and within hospital groups (Table 2.13).

Table 2.11: Emergency imaging access

National Stroke Audit INASC 2008 | SSNAP 2014
2015
CT 24/7 100% (27/27) 84% (31/37) | 99% (165/167)
Emergency MRI access 48% (13/27) 32% (12/37) | N/A
<24hour

Table 2.12: CT Scanning for acute stroke

National Stroke Audit 2015 | SSNAP 2014 INASC 2008

% (n) % (n) % (n)
Number of patients scanned | 98.9 (862) 98.6 (73231) 93 (2028)
CT scan within 24 hours 69.8 (610) N/A 40 (867)
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Table 2.13: Availability of diagnostic imaging by hospital group

Ireland | Dublin RCSI University | South/South | Saolta
East Midlands | Hospitals | of Limerick | west
% (n) % (n) % (n) % (n) % (n) % (n)
Access to MRI 24/7 17 (1) 0(0) 25 (1) 0(0) 0(0) 0(0)
Access to MRI Monday- 83 (5) 100 (5) 75 (3) 100 (1) 83 (5) 100 (5)
Friday only
Routine MRI scanning 33 (2) 60 (3) 100 (4) 0(0) 33(2) 0(0)
within 48 hours
Emergency MRI scanning 33 (2) 60 (3) 100 (4) 100 (1) 33 (2) 20 (1)
within 24 hours
Access to carotid duplex 0(0) 0(0) 0(0) 0(0) 0(0) 0 (00
24/7
Access to carotid duplex 100 (6) | 80 (4) 100 (4) 100 (1) 83 (5) 100 (5)
Monday-Friday only
Routine carotid duplex 50 (3) 60 (3) 100 (4) 100 (1) 83 (5) 0(0)
within 48 hours
Emergency carotid duplex | 50 (3) 80 (4) 75 (3) 100 (1) 83 (5) 20 (1)
within 24 hours
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2.4.6 Stroke units

Stroke units were available in 78% (21/27) of sites. This represented a significant
improvement from the single unit available in INASC 2008. Six hospitals had no access
to stroke unit care (Fig. 2.2). The number of stroke unit beds available nationally at the
time of the audit was 150. However, 61% of inpatients with a stroke at the time of the

audit were being managed on a ward other than a stroke unit (Fig. 2.3).

Figure 2.2: Availability of stroke units
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Figure 2.3: Stroke in-patients versus stroke beds
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For hospitals with stroke units in place only 29% of patients were admitted directly to a
stroke unit on admission, and even considering admissions to higher dependency beds,
this only rises to 40% of patients accessing stroke unit care in the important early phase
of their care. Inconsistency existed in availability of features recommended in each
stroke unit. Most notable inconsistencies included access to continuous physiological
monitoring and in nurse training in stroke assessment specifically swallow screening
(Table 2.14). A total of 36% of patients had swallow screening performed in the first 24

hours as opposed to over 80% in the SSNAP UK audit.
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Table 2.14: Features of a stroke unit

management****

Features of a stroke unit admitting stroke National Stroke Audit 2015 | SSNAP 2014
patients acutely n=21% (n) n=109 %
Continuous physiological monitoring (ecg, 57 (12) 88
oximetry, blood pressure)

Access to scanning within three hours of 86(18) 99
admission*

A policy for direct admission from the 86 (18) 50
emergency department

Specialist ward rounds at least 5 times per 71 (15) 30
week**

Acute stroke protocols and guidelines 95 (20) 99
Nurses trained in swallow screening 52 (11) 96
Access to 24-hour brain scanning*** 100 (21) N/A
Nurses trained in stroke assessment and N/A 95

* SSNAP = immediate access to brain scanning

** SSNAP consultant lead ward round 7 times per week v NSA 2015 of 5 times per week

*** SSNAP = not identified as a feature of a stroke unit

**%* NSA 2015 = not identified as a feature of a stroke unit
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2.4.7 Staffing

Increased numbers of multidisciplinary team specialists in stroke care was notable. A
consultant physician with specialist knowledge of stroke was available in 85% (23/27) of

sites versus only one third of hospitals in INASC 2008 (Fig. 2.4).

Figure 2.4: Consultant in charge of care
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Patients had access to a clinical nurse specialist (CNS) in stroke in 85% (23/27) of sites
with two advanced nurse practitioners in stroke in the country, as compared with 5 CNS
nationally in INASC 2008. Clear staffing whole time equivalent deficits as per guidelines
was noted nationally for all members of the multidisciplinary team (Figs. 2.5, 2.6). One

health and social care professional (HSCP) clinical specialist post existed in the country.

45



Figure 2.5: Nursing deficits based on 1.2 WTE per stroke unit bed
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Figure 2.7: OT WTE vs BASP guidelines

6
5
4
3
2
1
0
I I S IX¥XzIIIkEoaodIT ol >xUIIIIOIIII
2S2I2329222228°35355382848%885¢3
S g =2 o g §Z§§O 5 2 > S >
> = 2
<
B Number of OT = BASP recommendation WTE

47



Table 2.15: Patient HSCP assessment in first 48 hours of admission after stroke

National Stroke Audit
2015- within 48 hours

% (n)

INASC 2006 - within

72 hours % (n)

SSNAP 2014 - within 24hrs

% (n)

Speech and language therapist assessment % (n)

Yes 37 (320) 25 (548) 20.2 (15005) within 12 hours
No 29 (251) 39 (844)

No but * 33 (296) 33 (713)

Missing 1(7) 2 (47)

Yes applicable 55.4%

Physiotherapy assessment % (n)

Yes 53 (466) 43 (929) 48.3 (35813)
No 25 (219) 41 (895)

No but ** 21 (185) 13 (282)

Missing 0.5 (4) 3(67)

Yes applicable 67.6%

Occupational therapy assessment % (n)

Yes 30(262) N/A 36.5% (27087)
No 43 (374) N/A

No but *** 27 (232) N/A

Missing 1(6) N/A

Yes applicable 40.8%
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2.4.8 Early supported discharge

A new service since INASC 2008, three early supported discharge teams existed covering
four acute hospitals. ESD was available in 15% (4/27) of hospitals versus 74% (135/183)

in SSNAP UK 2014.

Patients accessing these services in these hospitals ranged between 14-35% of cases
reviewed. However, 5% (41/743) of patients nationally utilised early supported
discharge. These were patients who would otherwise have been managed in the acute
hospital setting or a rehabilitation facility for a longer period as opposed to being in their
own home. The assessment of the organisation of rehabilitation and community
services was outside of the remit of this audit. The suggested trend from both the
organisational and clinical audit was that community services were under resourced and
was further supported by the findings of an audit of the stroke rehabilitation units in

Ireland (59).
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2.5 Conclusion
The findings of the National Stroke Audit 2015 provided a snapshot of the acute stroke

service provided in Ireland. The audit’s purpose was to assess current practice against
both national and international guidelines. Through the process potential strengths and
weaknesses were identified. This provided vital information for planning and

development both at local and national level.

A recommendation from INASC 2008 was the creation of a stroke register, which has
been implemented with varying uptake. This essential tool can provide real time
information on stroke care, thus facilitating clinical audit in a more accessible and
reproducible manner. Data capture and review is an essential element of any clinical
service to ensure patients are cared for in a manner consistent with the highest

standards. The register should be supported and strengthened.

A clear strength observed from the process and findings of the audit is the dedication of
frontline staff who provide care to patients every day in every part of the country. Their
hard work to improve services for all patients was set against the backdrop of
substantial cuts in healthcare budgets, reduced staffing, and a global recession. Many of
the improvements seen were supported by stroke multidisciplinary team members
going above and beyond their remit, innovating and collaborating, striving to provide
the best care possible. It is essential that their endeavor is acknowledged through

investment in staff, infrastructure, and services.

Most importantly all patients admitted with an acute stroke, irrespective of age, should
have access to the best treatment options, be managed in a stroke unit appropriately
equipped and staffed by a trained multidisciplinary team. They should access essential

diagnostic tests promptly. They should receive the necessary levels of therapy to

50



facilitate their recovery and be central to the decision-making and goal setting process.
The patient should be clearly informed of their diagnosis and the reason their stroke
occurred, provided with education and support in their wishes relating to vocational and
residential issues. Ultimately, they should be respected and supported to return to

independent living as quickly as is achievable.
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3 Chapter Three

A comparison of service organisation and guideline
compliance between two adjacent European health
services

McElwaine, P., McCormack, J., McCormick, M., Rudd, A., Brennan, C., Coetzee, H., ... Harbison, J. (2017). A
comparison of service organisation and guideline compliance between two adjacent European health
services. European Stroke Journal, 2(3), 238-243. https://doi.org/10.1177/2396987317703209

"It was the best of times, it was the worst of times, it was
the age of wisdom, it was the age of foolishness, it was the
epoch of belief, it was the epoch of incredulity, it was the
season of Light, it was the season of Darkness, it was the
spring of hope, it was the winter of despair"

— A Tale of Two Cities, Charles Dickens, 1859
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3.1 Abstract

3.1.1 Introduction

Outcomes in stroke patients are improved by a co-ordinated organisation of stroke
services and provision of evidence-based care. We studied the organisation of care and
application of guidelines in two neighbouring health care systems with similar

characteristics.

3.1.2 Methods

Organisational elements of the 2015 National Stroke Audit (NSA) from the Republic of
Ireland (ROI) were compared with the Sentinel Stroke National Audit Programme
(SSNAP) in Northern Ireland (NI) and the United Kingdom (UK). Compliance was

compared with UK and European guidelines.

3.1.3 Results

Twenty-one of 28 ROI hospitals (78%) reported having a stroke unit (SU) compared with
all 10 in NI. Average SU size was smaller in ROI (6 beds vs. 15 beds) and bed availability
per head of population was lower (1:30,633 vs. 1:12,037 p < 0.0001 Chi Sq). Fifty-four
percent of ROl patients were admitted to SU care compared with 96% of UK patients (p
< 0.0001). Twenty-four—hour physiological monitoring was available in 54% of ROl SUs
compared to 91% of UK units (p < 0.0001). There was no significant difference between
ROI and NI in access to senior specialist physicians or nurses or in SU nurse staffing
(3.9/10 beds weekday mornings) but there was a higher proportion of trained nurses in

ROI units (2.9/10 beds vs. 2.3/10 beds (p = 0.02 Chi Sq).
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3.1.4 Conclusion

Whilst the majority of hospitals in both jurisdictions met key criteria for organised stroke
care the small size and underdevelopment of the ROI units meant a substantial

proportion of patients were unable to access this specialised care.
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3.2 Introduction

It is generally accepted that better organisation of stroke services results in better
outcomes for stroke patients (34, 60). Accordingly, modern stroke care is often highly
structured, utilising models of care and protocols (58) derived from evidence-based
guidelines (61-64). However, interpretation of guidelines and how they are
implemented, and thus consequent development of services may differ between health

services.

The island of Ireland is divided into two government authorities the Republic of Ireland
(ROI) and Northern Ireland (NI), which is a component of the United Kingdom. Stroke
services in each area have developed separately; the NI health service being a
component part of the larger UK National Health Service (NHS) and the ROl being
governed by the Irish Health Service Executive (HSE). In an analysis of the second Irish
National Stroke Audit (2nd NSA) carried out in the Republic we compared services
between the two jurisdictions in terms of resources provided and concordance with
European and UK guidance, specifically with NI but with reference to the UK where NI

data unavailable.

3.3 Methodology

The 2nd NSA was performed in 2015 under the auspices of the Irish National Clinical
Programme for Stroke Care (CPSC) (65). The audit was designed to collect data on
patient care and outcome measures that were consistent with Irish National Guidelines
and the previous iteration of the national audit in 2008 (66) . It was also designed to

allow comparison with other local European health systems.
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Data were collected in a format to permit comparison with published European Stroke
Organisation (ESO) guidelines and recommendations (58, 63). Due to the close
proximity and similar healthcare structure, results were also compared with data from
UK audits, both the seven UK Royal College of Physicians Audits 1998-2011 (55, 67) and
the current continuous Sentinel Stroke National Audit Programme (SSNAP) which has
operated since 2014 and data from which is published quarterly (68). SSNAP collects
clinical data prospectively for every stroke patient along the stroke care pathway up to 6
months and includes a biennial acute organisational audit providing a view of the quality

of stroke services in the acute setting.

The UK and Ireland have very similar health systems in terms of organisation and
medical training structures. The 2nd NSA comprised of two components. The first was an
organisational audit comprised of a questionnaire sent to senior administrators and lead
stroke clinicians followed by an inspection visit by teams from the national programme
consisting of senior specialist medical, nursing and therapy staff representing the CPSC
to confirm and clarify reports provided. The second component was a chart audit of a
representative sample of individual patients who had received acute stroke care in
hospitals over two, 3-month periods 1 January 2014 to 31 March 2014 and 1 July 2014
to 30 September 2014. Chart audit was performed by medical, specialist nursing and
therapy staff from each hospital with a superaudit of random chosen centres performed
by staff from the CPSC to ensure consistency across sites. The tool was approved by an
expert working group prior to dissemination, many of whom had been involved in prior
national audits or audits in other jurisdictions. The tool was also reviewed by national
quality assurance organisation and was trialled in four hospitals prior to final revisions

and national dissemination.
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The audit was also conducted in association with an independent non-governmental
organisation, the Irish Heart Foundation, to permit external scrutiny and validation of
the process. The organisational audit document included 46 core questions with
multiple sub-sections relating to the structure, staffing and operation of the service. The

chart audit document included 77 core questions to be completed for each subject.

Each hospitals admitting 20 or more acute strokes (ICD, 10 codes: 161, 163 and 164,
including sub-categories) in the previous year was requested to complete the
organisational audit and hospital chart audit on between 25 and 40 consecutive patients
admitted during the periods outlined, depending on the number of patients admitted.
Organisational data were compared with published Irish and ESO guidelines and SSNAP
data published for NI and UK hospitals for the period April 2013 to March 2014. Patient
data were also assessed for concordance with guidelines. Individual patient data was not
available for NI for the time period in question and these results were compared with
overall UK data. Collected NSA data was initially recorded on paper audit forms and all

data were sent to an independent organisation for data entry and tabulation.

SSNAP is published online at the organisation’s website. Quantitative results for the Irish
and NI/UK audits were statistically evaluated and compared using relative risks (RR) and
chi-square statistic to estimate scale of discrepancies and to compare proportions. In
comparing staffing levels, chi squares were applied after converting ratios to proportions

using the published total bed numbers.

3.4 Results

Data for 874 patients was audited in the ROl of 6035 total strokes (14.5%) admitted to

Irish hospitals in 2014. These were compared with 74,307 in the UK SSNAP which
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collects prospective data on stroke admissions for England, Wales, and Northern Ireland.
Twenty-seven hospitals in Ireland were found to have admitted 20 strokes or more in

2013 (median 177, range 56—412) and were audited.

Twenty-one (78%) of these were found to have stroke units using the three core
elements required by the European Stroke Organisation definition, that is a discreet area
of a defined ward used exclusively for stroke, specialist medical, nursing and therapy
staff and regular multidisciplinary team meetings (58). This compared with 10 of 10
(100%) in Northern Ireland. One NI hospital that reported a 10-bed stroke unit used
solely for care beyond 72 h and utilised a thrombolysis bypass process was excluded
from our analysis, although acute stroke patients were potentially repatriated to the
hospital earlier than 72 h on occasion. All remaining Northern Irish were self-categorised
as combined units. In contrast, 10 of the ROl units categorized themselves as acute, the

remained as combined.

On inspection it was found that most of the acute units in the ROI also provided
substantial post-acute care usually influenced by the availability of unoccupied
rehabilitation beds to transfer patients to and the distinction between acute and
combined units was unclear. There were 152 stroke beds available for acute care across
NI and 150 in ROI. The number of stroke beds per head of population (on 2011 census
data from both areas) was 1 per 12,037 for Nl and 1 per 30,633 for ROI, representing 2.5
times the number of acute beds per head of population in NI. This compares with
1:20,874 for the United Kingdom as a whole. Direct admission to a stroke unit/high
dependency bed reported in 66% of patients in NI versus 40% in ROl and 75% in the UK

(RR 2.4 (95% Cl 2.3—2.5), UK vs. ROI). Fifty-seven percent of UK patients were admitted
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to the stroke unit within 4 h compared to 11% of patients in ROl (RR 2.0 (95% Cl 2.0—
2.1)). Fifty-four percent of patients in ROl received care in a stroke unit at some time

post-stroke compared to 96% of patients in the UK (RR 11.5 (95% Cl 10.6—12.5)).

Complete comparable data for stroke unit admission for NI was not available. All units in
NI and ROI had multidisciplinary team meetings to review stroke patients’ care at least
weekly. Capacity for investigation, physiological monitoring and staffing within stroke

units differed significantly between jurisdictions.

Twenty-four-hour CT imaging was available in all sites in ROl and 99% of sites in the UK
including all sites in NI. However, capability for 24-h physiological monitoring was
available in 54% of units in ROl compared to 91% of UK units (RR 5.1 (95% ClI 4.7-5.5)).
Twenty-three of 27 ROl sites and all NI sites reported a senior physician with specialist
knowledge of stroke care. However, patients in the ROl were significantly less likely to
be managed under a senior clinician (consultant grade) with specific stroke training that
is geriatrician or neurologist (Table 3.1). Stroke nurse specialists were employed in all
the NI units and in 23 of the 27 ROl units. Nursing numbers were compared for staff on
duty per 10 acute or combined beds at 10 a.m. weekday mornings, the time of the week
when units would have greatest staff numbers present. In ROI, this averaged 2.9/10
beds compared with 2.3/10 beds in Nl and 2.4/10 beds in the UK (p = 0.03 Chi Sq). There
were however significantly more care assistants in the UK and NI 1.6/10 beds compared
with 0.9/10 beds in Ireland (p = 0.02 Chi Sq). Thus, there was no significant difference in
ratio of total nursing/care attendant staff between jurisdictions. Only two (10%) of the

ROI units and none of the NI units met the ESO recommended 1:2 total nursing ratio for
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low dependency stroke beds and none met the 1.5:1 ratio suggested for high acuity beds

in ESO guidelines (58).

Table 3.1: Comparison of specialists managing stroke patients by hospital, ROl versus UK

(Chi sq statistic)

Primary Specialty ROI UK

of Consultant (n=27) (n=192)

Geriatrics 54% 72% <0.0001
Neurology 7% 16% <0.0001
Internal Medicine 32% 6% <0.0001
Other 7% 6% 0.2
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Ratio of allied health professionals per 10 stroke unit beds is outlined in Table 3.2. It
appears that there are a significantly higher proportion of Dieticians and Speech and
Language Therapists in ROl than either NI or the UK. However, AHPs in the ROI
frequently also have responsibility for stroke patients outside the units and thus actual
time per stroke unit patient may be considerably less in ROI given the substantial deficit
in stroke unit capacity. The UK also reports numbers of therapy assistants that are not
recorded in Ireland for the purposes of determining staff to patient ratios. In general,
there was a lower proportion of non-university degree qualified staff in therapy services

in the ROI.

All units had local ambulance arrangements for transfer of suspected strokes and pre-
notification of Emergency Departments. Thrombolysis including redirect policy to
intervention sites is available in 100% of sites in NI versus 96% in ROI, with a reported
thrombolysis rate of non-haemorrhagic strokes of 15.1% (NI) versus 10.9% (ROI) (p =
0.3). Rates of intra-cerebral haemorrhage were 12.5% in NI versus 15.1% ROI (p = 0.5).
Patients have access to early supported discharge (ESD) in 73% of NI sites compared to
15% in ROI, translating to 21% (65/312) of all discharged patients using an ESD service in

NI versus 5% (41/743) in ROI (RR 3.8 (95% Cl 2.6-5.5)).

There was no consistent means in differentiating outcomes between ROl and the UK.
Inpatient mortality was not significantly different, ROl versus UK, 14% versus 15.8% (RR
0.9 (95% CI 0.1-1.1)). However, this may be influenced by the availability of home care

and early supported discharge services between countries.
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Table 3.2: Ratio of allied health professionals per 10 stroke unit beds

Worker

Total whole-time Republic of | Northern P United P

equivalents reported Ireland Ireland Rol vs NI | Kingdom* | Rol vs

(number per 10 Stroke (chisq) UK

unit beds) (chisq)

Total Stroke Unit Beds. | 150 152 5250

Psychologist 2.3 2.7 0.6 71.4 0.5
(0.15) (0.18) (0.14)

Dietician 7.9 3.3 <0.0001 | 120.2 <0.0001
(0.53) (0.22) (0.23)

Occupational Therapist | 17.7 17.0 0.6 622.1 1.0
(1.18) (1.12) (1.18)

Physiotherapist 21.2 19.6 0.3 733.4 0.9
(1.41) (1.29) (1.40)

Speech & Language 15.7 6.8 <0.0001 | 295 <0.0001
(1.05) (0.45) (0.56)

% of units with Social 44% 100% 0.04** 97% <0.0001

*Including both Great Britain and Northern Ireland

** Fisher’s exact statistic.
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3.5 Discussion
Whilst the majority of hospitals in both Northern Ireland and the Republic of Ireland met

key elements of the definition of stroke unit care there were significant deficits in staff
levels in both countries. In the ROl whilst the majority of hospitals were found to have
stroke units, the relatively small size of units and lower resource meant that a
substantial proportion of patients were not able to fully access the specialised stroke

care provided.

The study has some limitations. Data collection in the ROl audit was similar to previous
UK Sentinel Audit methods (56), that is physical auditing of patient charts. However, this
differs from current SSNAP practice where data collection is online and thus less subject
to bias from deficiencies in note keeping, data coding, etc. Charts were audited by local
staff and whilst the audit group repeat audited charts in a number of randomly chosen
hospitals, data collection errors may still have occurred. Errors may also have occurred
in classification of stroke unit type. Some smaller hospitals in ROl were not included in
the audit if they were subject to an ambulance redirect policy for stroke patients. These
hospitals admitted less than 1% of all strokes in 2014 rending operation of effective
stroke units or services impracticable. They were excluded from the analysis. Units in
ROI were frequently classified as acute however many of these units relied on off-site
rehabilitation units for their patients and where delays in transfer were encountered
many provided prolonged rehabilitation on-site leaving them closer in definition to

combined stroke units.

There were no dedicated onsite stroke rehabilitation units in ROl at the time of the
audit. In NI, there is much clearer designation of acute and rehabilitation beds within
combined stroke units on acute hospital sites. So, it is likely that the number of beds
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available in acute services is overstated. Realistically not all beds, within large combined
stroke units in particular, are able to manage patients in the early phase of their stroke.

Whilst our intention was to compare data from ROl on patient care with Nl and UK data,
most NI hospitals were not recording care data routinely to SSNAP in 2014 which was

not consistent with practice in the remainder of the UK.

A previous study has compared the management of stroke between cohorts of patients
in two individual hospitals in the Republic of Ireland and Northern Ireland (69), but these
were not necessarily representative of stroke care nationally. We designed the study to
enable us to collect data that would be suitable for comparison with both previous Irish
National Audit data but also with ESO and UK data to allow us to determine the quality
of organisation and care by international standards. Accordingly, the audit tools used
were detailed and comprehensive including elements to permit comparison with ESO,
UK and Irish guidelines which differ slightly in some elements. Self-reported
organisational audits were validated by site visits conducted jointly by members of the

CPSC audit team and clinicians nominated by the Irish Heart Foundation.

This study demonstrates the challenges and difficulties in trying to implement evidence-
based care for stroke patients. Guidelines in respect of acute interventions are typically
strongly evidence based with support from randomised controlled trial data (61) It is

therefore easier to establish strict guidelines and thus measure against them.

Whilst the evidence for stroke units is also strong and the components that represent
stroke unit care are agreed (34, 63), it is sometimes difficult to make an arbitrary call as
to whether a hospital meets criteria or not. Both ESO and American Stroke Association

guidelines (58, 70) have tried to address this by establishing different levels of stroke
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unit care based on criteria agreed using Delphi processes but conclusions based on such
processes have limitations for example questions have been raised about the evidence

in the ESO guidelines for having transcranial Doppler available 24/7 (58)?

The other issue is in resource allocation. At first glance there is little difference between
Irish and UK facilities. Notwithstanding that all 10 sites in NI have stroke units versus
78% of sites in ROI, the ratio of nurse and AHP staffing to bed is not dissimilar. Nursing
levels in both in ROl and NI were low compared with guideline recommendations. This is
important because of the reported association between nursing levels and patient
mortality recently reported from UK (71). The significant difference between

jurisdictions is in the numbers of properly staffed beds available to cater for case load.

While acknowledging the practicalities of providing stroke unit care in hospitals that
admit small numbers of stroke cases per year, there is little benefit in a hospital having a
designated stroke unit if an individual cannot routinely expect to be admitted and cared
for there. Furthermore, it is important to stress that there is a difference between stroke
beds being available for admissions on site and the quality of access to these beds.
Access is limited by fluctuations in acuity of stroke casemix, bed availability and staffing

levels.

The CPSP was implemented in the Republic of Ireland at a time of the worst economic
crisis in the history of the state. Over the period 2009—2013 health service funding was
cut by approximately 20% (72), so to have improved the organisation and delivery of
stroke care to the extent it has was somewhat of an achievement. However, many of the
changes were made by reallocating and re-designating resources and accordingly in

many cases services have been developed that just bring them into line with the
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guidelines, that is the guidelines were used as a target and whilst they are specific as to

the components of good stroke care, they mention little about extent of such care.

It is important therefore that in further iterations of guidelines specific
recommendations are included as a necessity to provide adequate beds within stroke
units and that these beds be accessible by all patients who need them. In doing so we
can help avoid the situation where health services and hospitals can achieve a level of
compliance with guidelines but still be unable to provide adequate care for a large

proportion of their population.
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4 Chapter Four

Thrombolysis for Stroke in Ireland: Increasing access and

maintaining safety in a challenging environment

McElwaine P, McCormack J, Brennan C, Coetzee H, Cotter P, Doyle R, Hickey A, Horgan F, Loughnane C, Macey
C, Marsden P. Thrombolysis for stroke in Ireland: increasing access and maintaining safety in a challenging

environment. Irish Journal of Medical Science (1971-). 2018 May 1;187(2):275-80.

“Coming together is a beginning, staying together is progress,

and working together is success”

- Henry Ford
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4.1 Abstract

4.1.1 Background

In the setting of a national audit of acute stroke services, we examined the delivery of
thrombolytic therapy for ischaemic stroke, and whether current practice was achieving safe

outcomes and consistent delivery for patients.

4.1.2 Method

Data obtained from the recent national stroke audit was compared against previous Irish

audit, the most recent SSNAP UK stroke audit and the SITS-MOST study.

4.1.3 Results

Thrombolysis was provided in 27 acute hospitals throughout Ireland during the period
assessed with 82% (22/27) providing 24/7 access, the remaining sites using redirect policies.
Decision to thrombolyse was made by stroke trained consultants in 63% (17/27) of units, with
general physicians and emergency medicine consultants covering the other units.
Thrombolysis rate for non-haemorrhagic stroke was 11% (n=80/742, Cl 95% +2.23) versus a
1% rate in the 2008 audit. Sites receiving patients through redirect policy had the highest

thrombolysis rate, average 24%. Nearly 30% of cases were thrombolysed on the weekend.

83% of cases were managed in a stroke unit at some time during admission versus 54% of the
national total cases. 37% of patients were >80 years. The mortality rate was 11.3% versus
the national mortality rate for nonthrombolysed ischaemic strokes of 10% (p>0.5) and this is

comparable to SITS-MOST 2007 study 3-month mortality rate of 11.3% (p>0.5).
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4.1.4 Conclusion

Stroke thrombolysis is being effectively and safely provided in acute stroke services in Ireland
despite regular involvement of non-specialist staff. There is still potential to improve

thrombolysis rate.
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4.2 Background

The evidence for thrombolysis of acute ischaemic stroke was established by the NINDS trial
in 1995 (73), and a conditional license for the therapy was granted by the European Union
(EU) in 2001. The license was made permanent following the publication of the Safe
Implementation of Thrombolysis in Stroke—Monitoring Study (SITS-MOST) and extended to
4.5 hours following the publication of the European Cooperative Acute Stroke Study (ECASS)

Il (74, 75).

Ireland lagged behind other countries in development of organized stroke services. In 2008
the first Irish National Audit of Stroke Care (INASC 2008) was published (76). Areview of 2173
cases revealed that only 1% of patients received thrombolytic therapy, compounded by the

fact there was only one stroke unit in existence in the whole country.

In response in 2010 the Irish health service implemented the national stroke programme with
the stated aim of developing rapid access to best quality stroke services and reducing death
and disability due to stroke (77). These aims were targeted through a number of measures
including infrastructural change, limited specialist recruitment, and guideline development,
which facilitated a national programme for thrombolysis therapy. Unfortunately, as
highlighted previously, this coincided with a financial collapse and severe economic recession
in the country, which severely limited the extent of new resource, which could be allocated
to develop services. A further challenge was in the distribution of population and acute
hospitals across Ireland. Outside the largest cities of Dublin, Cork, Galway and Limerick,

populations are quite dispersed. For example, population density in County Dublin is
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1459/km? compared with a population density of <50/km? in 16 of the remaining 25 counties
in the Republic of Ireland (6). These areas are supported by a large number of smaller
hospitals who are typically unable to provide 24-hour cover by specialist stroke services. This
means that ‘conventional’ means of delivering thrombolysis by stroke specialists is often

impossible.

A combination of strategies, under the guidance of the National Clinical Programme for
Stroke, were employed to deliver thrombolysis therapy to the entire country including
developing a training programme for general physicians to identify and thrombolyse
potentially eligible patients, application of a redirect policy in certain areas to allow
ambulance paramedics to divert suitable patients to hospitals providing thrombolysis, and
introduction of a limited stroke telemedicine service in other areas. In 2015 we repeated a
national study to determine the effectiveness of these interventions on thrombolysis practice

and safety in Ireland (78).

4.3 Methods

The Irish audit of acute hospital services (NSA 2015) had two components, an audit of the
organisational aspects of stroke care in acute hospitals and a clinical audit of stroke care
involving the review of clinical case notes for a selected national sample of patients with
stroke, with audit protocol approved by a national stroke audit steering group. The data were
obtained using validated surveys adapted from the INASC 2008 validated proforma, which in

turn was based on the Royal College of Physicians London (RCPUK) National Sentinel Stroke
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Audit 2004 Organisational Audit proforma and National Sentinel Stroke Audit 2006 Clinical
Audit proforma (Appendix). Modifications and additional questions were added to allow
comparison of results with those from the larger UK SSNAP database and with European

Stroke organization Guidelines.

The clinical outcomes of patients were studied during the specified six-month period (1
January 2014 — 31 March 2014 and 1 July 2014- 30 September 2014) with a primary diagnosis
of stroke (ICD code, 161, 163, 164). Subjects with classification 160 (subarachnoid haemorrhage)
were not studied as these patients are predominantly redirected to neurosurgery centres in

Ireland under defined protocol.

The data was compared with the findings of the previous Irish audit (INASC 2008), the Sentinel
Stroke National Audit Programme (SSNAP) UK acute organisation audit 2014 and the SITS-
MOST including data specifically related to the UK (74, 76, 79), Ireland not having participated

to any large extent in SITS MOST.

4.4 Results

4.4.1 Organisation of service

Twenty-seven hospitals were identified as managing acute stroke patients in Irish hospitals
in 2015, a reduction from the 37 sites identified in the 2008 audit (Fishers Exact p=0.001).
Twenty-six of the sites (97%) of the sites had 24/7 coverage for thrombolysis either through
on-site access or through emergency service redirect policy. Twenty-four-hour emergency
non-contrast CT imaging was available in all sites. Eighty five percent of sites had access to a

senior stroke trained specialist, increased from 32% in the previous audit (table 4.1).
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Table 4.1: Comparison of organisation of stroke services between Irish audits, 2008 and

2015

NSA 2015 INASC 2008 % (n)
% (n)

Local ambulance arrangements 100 (27/27) 3(1/37)

CT scanning access 24/7 100 (27/27) 84 (31/37)

24/7 on site thrombolysis 82 (22/27) 3(1/37)

24/7 thrombolysis cover with redirect 97 (26/27) 3(1/37)

Stroke unit available 78 (21/27) 3(1/37)

Access to stroke specialist 85 (23/27) 32 (12/37)

The decision to thrombolyse was taken by a specialist (predominantly geriatricians) in 17

sites (63%), general physicians in 8 (30%) sites and by emergency department consultants in

2 (7%) sites. Thrombolysis was delivered in the emergency department in 22 (82%) sites, in

a high dependency bed e.g. ICU/CCU in 4 (15%) sites and in a stroke unit in one site. Access

to specific components of hyperacute care is still lower than the UK (table 4.2).
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Table 4.2: Comparison between organisation of stroke services between Ireland and UK

NSA 2015 UK SSNAP 2014 | Chi Sqg p

% (n) % (n) Value
Local ambulance arrangements 100 (27/27) 99 (165/167) p>0.5
CT scanning access 24/7 100 (27/27) 99 (165/167) p>0.5
24/7 on site thrombolysis 82 (22/27) 83 (139/167) p>0.5
24/7 thrombolysis cover with redirect 97 (26/27) 91 (152/167) p>0.5
Stroke unit available 78 (21/27) 99 (165/167) p<0.1
Access to stroke specialist 85 (23/27) 99 (181/183) p<0.001

Stroke units were in 78% of sites (21/27) versus 99% (165/167) in SSNAP UK (p<0.1).

Specialists were available in 83% (23/27) versus 99% (181/183) of sites in UK (p<0.001). When

assessed against the European Stroke Organisation guidelines for key features for primary

stroke centres providing hyperacute care, 22% (6/27) of sites meet recommended

requirements (table 4.3).
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Table 4.3: Features of primary stroke centres available in Ireland as per ESO guidelines

European Stroke Organisation (ESO) primary stroke centres key

Number of sites

*TTE access taken as urgent (within 24 hours)

recommendations n=27 (%)
Availability of 24-hour CT scanning 27 (100)
Established stroke treatment guidelines and operational procedures, 22 (100)
including intravenous rtPA protocols 24/7

Close co-operation of neurologists, internists, and rehabilitation experts 18 (67)
Specially trained nursing personnel 23 (85)
Early multidisciplinary stroke unit rehabilitation including speech 21 (78)
therapy, occupational therapy, and physical therapy

Neurosonological investigations within 24 hours (extracranial doppler 17 (63)
sonography)

Transthoracic echocardiography (TTE)* 13 (48)
Laboratory examinations (including coagulation parameters) 27 (100)
Monitoring of blood pressure, ECG, oxygen saturation, blood glucose, 21 (78)
body temperature

Automated ECG monitoring at bedside 12 (44)
All above features 6(22)
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4.4.2 Clinical outcomes

Of the total audit sample of 874 cases from 2014, 80 patients received thrombolysis, which
represents a thrombolysis rate for non-haemorrhagic stroke of 11% (n=80/742), (Confidence
Interval 95% +2) versus a 1% rate in the 2008 audit. The highest thrombolysis rates were
achieved in sites, which received patients via a redirect policy, average rate 24% (37/154).
Higher rates were also observed in centres with a stroke specialist versus general physicians
(excluding redirect sites), 10.5% versus 5% respectively (p<0.1). The median age was 73
(range 36-93), 36% of patients were >80 years, with 84% (67/80) were described as
independent prestroke and 6% were living in residential care preadmission. These were

similar to the nonthrombolysed ischaemic stroke patients (table 4.4).
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Table 4.4: Comparison of baseline demographics and outcomes for thrombolysed ischaemic

strokes, nonthrombolysed ischaemic strokes

Thrombolysed | Ischaemic - Not | Chi sq p value
(n=80) thrombolysed (n=645)
Age (years) 71.2 (73) 73.8 (76)
Gender Ratio 1:0.91 1:0.68 p<0.3
Known Independent 84 (67/80) 80 (517/645) p>0.5
preadmission %(n)
Average LOS days (median) 25.6 (14) 20.7 (10)
Morality % (n) 11.3 (9/80) 10 (64/645) p>0.5
Died in first week % (n) 4% (3/80) 2.3 (15/645) p>0.5
Accessed SU care during 83 (66/80) 52 (337/645) p<0.001
admission % (n)
New nursing home resident % 7.5 (6/80) 7.1 (46/645) p>0.5
(n)
Independent on discharge % 42 (30/71) 53 (341/645) p<0.2
(n)
Anticoagulant or 54 (43/80) 57 (370/645) p>0.5
Antiplatelet use prestroke %
(n)
AF as potential aetiology % (n) 38 (30/80) 35 (227/645) p>0.5
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Following on from treatment with thrombolysis, 83% (66/80) of cases were managed in a
stroke unit at some time during admission versus 51% (406/793) of the remaining national
total cases (p<0.001). Half of thrombolysed patients (40/874, 4.6% of total cases) are initially
managed in high dependency beds (ICU/HDU), compared with less than 2% of all stroke

patients being initially managed in a high dependency bed in the UK (p<0.001).

The mortality rate for thrombolysed strokes to discharge was 11.3% (Cl +6.9) versus the
national mortality rate for nonthrombolysed ischaemic strokes of 10% (Cl £2.3) (chi sq p>0.5).
Similar numbers of patients were discharged to residential care, 7.5% of thrombolysed cases

versus 7.1% of non-thrombolysed cases (chi sq p>0.5).

Of the 645 nonthrombolysed ischaemic strokes, 32% (207/645) had a precise time of onset.
Almost two-thirds (63%, 131/207) of this group presented within 3.5 hours, the majority
(71%) by ambulance. Of those with a precise time of onset, presenting within 3.5 hours, 45%
(59/131) had a normal CT scan (figure 4.1). However median time to scan from hospital
presentation for the non-thrombolysed ischaemic patients was 172 minutes (1Q 87- 875mins).
With regards a 24/7 service, 28.8% of patients were thrombolysed during the weekend as
compared with 18.4% in the UK SITS-MOST patients (p<0.05). Just under a quarter (24%) of
the thrombolysed patients presented in out of hours periods (8pm-8am), compared with 78%
(503/645) of the nonthrombolysed strokes presented to ED during normal working hours

(8am-8pm).
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Figure 4.1: Nonthrombolysed ischaemic stroke presentation overview

Nonthrombolysed
Ischaemic Stroke

n=645
]
| | | |
Precise time of Estimated time of Wake up Unknown time of
onset onset symptoms onset
n=207 n=154 n=83 n=200
| 1
Arrived within Arrived within
3.5hrs 3.5hrs
63% 34%
Normal scan Normal scan Normal scan Normal scan
29% 17% 54% 66%

When compared with SITS-MOST, the thrombolysed patients in the Irish audit were older,
median age 71 (36-93) versus 68 (59-75) and were less independent at baseline, 85% versus
93% (p<0.01). Although formal NIHSS on arrival were not available in the Irish audit,
estimates of severity were drawn from presenting symptoms, and may suggest a trend of

lower rates of thrombolysis in milder strokes when compared with SITS-MOST (table 4.5).
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Figure 4.2: Comparison of baseline demographics and aetiology between NSA 2015 and

SITS-MOST
National Stroke Audit 2015 SITS-MOST Chi sq
n=80 (%) n=6483 value
Age (years) 71 (36-93) 68 (59-75)
Sex (female) 38 (47.5%) 2581 (39.8%) p<0.2
Independence* 67/79 (84.8) 5899/6337 (93.1) p<0.01
Hypertension 44/80 (55) 3710/6318 (58.7) p>0.5
Previous Stroke 19/80 (23.8) 643/6395 (10.1) p<0.001
Atrial Fibrillation 15/80 (18.8) 1507/6306 (23.9) p<0.5
Current Smokers 19/80 (23.8) 1474/6114 (24.1) p>0.5
Aspirin at stroke onset 36/80 (45) 1918/6441 (29.8) p<0.01
Neurological severity
Mild 9/78 (11.5) 1494 (23) P<0.02
Moderate 37/78 (47.4) 2409 (37) p<0.1
Severe 32/78 (41) 2571 (40) p>0.5
Cause identified**
Large vessel (carotid stenosis) 12 (15) 844 (13) p>0.5
Large vessel (other) 16 (20) 1435 (22.1) p>0.5
Cardiac origin 31 (38.8) 2270 (35) p>0.5
Lacunar 1(1.3) 535 (8.3) P<0.05
Other 5(6.3) 1171 (18.1) p<0.01
Unknown 15 (18.8) 228 (3.5) p<0.001

* NSA 2015 calculated Barthel Index versus SITS modified Rankin Score

** Unknown in NSA 2015 include possible cardioembolic without confirmed AF and likely cryptogenic stroke
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These results are also in the context of improved stroke services in key areas for all patients
presenting with stroke symptoms, with 99% (862/874) of all patients undergoing
neuroimaging compared with 93% (2028/2173) in 2008 and 70% (610/874) of all patients
being scanned within 24 hours compared with 40% (867/2173) in 2008 (p<0.001). Similarly
access to specialist care improved with 61% of patients under the care of a stroke specialist

during their hospital admission compared to 38% in 2008 (p<0.001).

4.5 Discussion

In a relatively short space of time Ireland has greatly increased patients’ access to
thrombolysis therapy, with a tenfold increase in thrombolysis rate from 1% to 11%. This is
comparable to other European health services such as the Netherlands, who observed an
increase in thrombolysis rate from 6.4% to 14.6% between 2005 and 2012 (80).
Notwithstanding the low baseline, which service providers were comparing against, the
estimated national thrombolysis rate of 11%, which was primarily achieved through the
reorganisation of services, is now on a par with most developed stroke services
internationally (81). The outcome for these patients should also be viewed through the
evidence that more severe strokes tend to present faster and as such have a better chance
of being thrombolysed. When viewing specific sites’” thrombolysis rates, it is clear that
redirect policies will show improved levels of thrombolysis delivery, given the filtering of
appropriate cases to that site. It has also been observed that higher rates are shown in

redirection services because of a failure to include all strokes in the denominator including
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the nonredirected patients (11). The improved rate in our review was offset nationally by the

inclusion of all sites in the national figure.

Adopting a policy of expanding the training and responsibility of thrombolysis delivery to
general physicians and emergency specialists was key in achieving this improvement. It
appears that this service is being provided in a safe manner within internationally accepted
guidelines. However, there is still more to be achieved noting the numbers of patients
presenting with ischaemic stroke within the time window and not receiving the treatment.
This raises the question that potential cases are being missed. This may be reflected in the
fact that lesser experienced physicians may be slow to thrombolysed milder strokes, as well
as inefficiencies in the chain of care such as delays in neuroimaging. Coupling the lower rates
of milder strokes receiving thrombolysis and, albeit in a small sample size, the higher
dependency of the Irish group versus SITS group, the observed lack of effect of thrombolysis

on dependency may be reflective of a service in evolution (12).

There are also concerns that thrombolysis services provided by general physicians may
thrombolyse higher rates of inappropriate patients, and the data available is unable to
qguantify this at present in Ireland as is available in the UK for example. Being cognisant of
the low sample size, there is a reassuringly comparable mortality rate for thrombolysed cases,
coupled with the observation that general physicians are less likely to deviate from guidelines

than their more experienced stroke physician colleagues.

There is also evidence that due to limited capabilities of the stroke units within the service,

and perhaps compounded by less experienced doctors overcompensating, a high volume of
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patients utilise high dependency beds. With the new evidence supporting endovascular
intervention, the fact that both treatments are directly linked, the emphasis on providing an
efficient thrombolysis service is even more apparent (82). The potential inequity of access is
likely to be more evident for endovascular treatment given the challenges highlighted with

regard population dispersal in Ireland.

Using the SITS-MOST data, which only included cases, treated within 3 hours of onset and did
not include patients over 75 years of age; the inpatient mortality rate of 11.3% was
comparable to SITS-MOST study 3-month mortality rate of 11.3%. The sample size is clearly
small in comparison to both the UK and SITS-MOST data. However, the trend appears
reassuring and for outcome measures such as mortality, the NSA 2015 results are comparable
to the national Hospital Inpatient Enquiry (HIPE) register of all stroke admissions. The
absence of door to needle times, rates of symptomatic intracerebral haemorrhage, which are
key measures of quality of care, and inconsistent use of assessment tools, such as the NIHSS
and the mRS, restricts interpretation of results against international evidence. The
monitoring of door-to-imaging and door-to-needle times was identified as a minimum
requirement by the ESO in managing an acute stroke service (83). These limitations could be

offset by better use of the national stroke register, which has been under resourced to date.
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4.6 Conclusion

This review further strengthens the benefits of audit of stroke services (84). Continued
review of thrombolytics in a stroke service is essential and recording of quality of care metrics
in order to facilitate comparison with other jurisdictions is vital. Thrombolysis of ischaemic
stroke is still evolving and being refined whether through the time limit it can be safely given,
the age profile of patients who receive it or most recently the dose that may be effective in
certain patient groups (75, 85, 86). This review highlights that an effective national
thrombolysis service is possible with limited investment and appropriate reorganisation and

may serve as a template to other jurisdictions with similar challenges.
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Chapter Five

Discussion

“Faith is taking the first step even when you don’t see the
whole staircase” — Dr. Martin Luther King
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5.1 Stroke and the role of clinical audit

Stroke care should have a place at the forefront of any health service. The impact of stroke
on both morbidity and mortality should not be undervalued. This challenge will continue
with an ageing population in the developed world and changing risk factor profiles in the
developing world (87). Equally the advances in clinical management and the benefit of

organisation of care should inspire health services to adopt best practice.

Clinical audit has played a significant role in strengthening the confidence in clinical care of
stroke patients. The National Sentinel Stroke Audit in the UK achieved 100% voluntary
participation by hospitals and became a benchmark for management of stroke care (48).
Clinical audit can verify the accuracy of national stroke registries as achieved in this recent
audit and seen in other jurisdictions such as the Get With The Guidelines -Stroke Program
register in the USA (88). The first Irish national stroke audit, INASC 2008, gave the HSE
national stroke programme the baseline from which to construct a more modern, evidence-
based, and patient-centred health service to manage the thousands of people affected by

stroke each year in Ireland.

The aims of the national stroke programme were to reduce death and disability related to
stroke. The key to achieving this aim was to bring organisation and cohesion to the care of
stroke patients, while facing the backdrop of an economic crisis. The use of audit provided
the framework for both driving change and assessing progress against both national and

international standards.
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5.2 National Stroke Audit 2015 and its implications

Conducting an audit of this scale with relative low resources presented challenges but also
provided opportunities. The audit cycle progressed through the voluntary engagement of
all the specialty teams and stakeholders with interests in the acute care of stroke patients.
These teams committed to the process often outside of routine working hours, further
underpinning the goodwill and care that staff provide nationally for people impacted by
stroke. It also provided direct communication and feedback “on the ground” to the
National Clinical Programme for Stroke, highlighting deficits and identifying resources that

were not delivering on their potential.

The data gathered from the audit on the organisation of care in the acute hospitals in
Ireland, the clinical outcomes that patients’ experience, coupled with the information
garnered from site visits by the audit team, combined to provide an accurate snapshot of
stroke care. The expectation was that the audit would inform debate and discussion

nationally among all people with an interest in stroke care.

The audit was representative of the entire Republic of Ireland, covering large urban areas
and smaller rural communities (89). The age profiles show how stroke affects people of all
ages, with trends increasing with advancing years. However, it is concerning that there is a
higher proportion of strokes documented in the under 65 years of age population when
compared with INASC 2008. The SSNAP UK results also give a potential window to the

future, with a significantly higher proportion of stroke occurring in their oldest population
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group. As people begin to survive from previously untreatable conditions such as certain

cancers, the relative proportion of people being affected by stroke will likely increase.

Nationally it is also noted that different centres manage potentially different cohorts of
people, with the average age per site ranging from 67.3 years to 80.4 years, which has
significant implications when planning hospital/regionally specific resources and
infrastructure to care for these people, although this could be explained by a random effect

given the numbers at individual site level.

The success of the Irish Heart Foundation’s Act FAST campaign is evident in that the
standard tool used by paramedical staff when managing a patient with suspected stroke is
the Act FAST assessment. Nearly two-thirds of patients presented to hospital via
ambulance in this audit, however that is significantly less than the 82% in the SSNAP UK
2014. These results underline the importance of renewed support of the IHF Act FAST
campaign nationally. The evidence would suggest that the impact of its message on the
population has waned with time but it continues to be crucial that populations are aware of

stroke symptoms and act quickly (45, 90).

Huge strides have been made with regard emergency access to CT neuroimaging in a timely
manner in all sites. Importantly this has involved reorganisation of services so that patients
are directed to sites with this level of access. The speed with which imaging is performed
has also improved. The primary reason people are not scanned within 24 hours is due to
late presentation. Further underlining the importance of stroke symptom education in the

general public. Central to the model of best practice in stroke management is access to a
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stroke unit (91). Progress had been made since the development of the national stroke
programme in the development of this key infrastructure. With 78% (21/27) of sites having
a stroke unit, this represented major progress from the single unit that existed at the time

of INASC 2008.

In practice the units” model of care was affected by overall patient flow within the hospital,
both in admission from the emergency department into the unit and egress out of unit.
Protected beds were not standard throughout the units. Regarding national KPIs, 54% of
patients were cared for in a stroke unit at some point during their admission (National KPI
>50%) and 47% of patients spent over half their admission on a stroke unit (National KPI
>50%). This potentially created inconsistency in the care each stroke patient received. The
discrepancy between available beds and the number of stroke inpatients was most marked

in the larger hospitals.

More work needs to be done to ensure patients’ first admission point is the stroke unit and
that as many patients as possible access this level of care. Currently care can be
inconsistently delivered for individual patients depending on bed access. The role of the
stroke unit can also continue to develop within the current system, by potentially reducing

requirement on higher dependency beds through clearer bed designation and staffing.

Novel and resourceful ideas for patient care were documented during the site visits to the
various units around the country. This innovative practice should be commended and
encouraged. These ideas grew out of having an environment where the focus is on the

needs of stroke patients specifically, and it is important that each stroke unit is ultimately
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defined by the quality of care it delivers and not just the infrastructure the unit provides.
Stroke units have been identified as an example of collaborative interdisciplinary working

central to contemporary health policy (92).

The multidisciplinary team approach is an essential element to an effective stroke service.
This approach functions best when the patients are managed on a dedicated unit, with
appropriate numbers of the team available to manage that hospital’s workload. This allows
for timely assessment, early mobilisation, patient engagement in goal setting, and
multidisciplinary team meetings for sharing of information. Despite the recruitment
nationally of several multidisciplinary team members, all disciplines show substantial
deficits in staff numbers. Patients are being seen for assessment more consistently and
more quickly than noted in INASC 2008. However, assessment does not equate to
intervention. No patient received the recommended level of daily therapy to promote

recovery.

Although improvements have been made in the numbers of specialists working in Ireland,
there is still inconsistent and inequitable access to this specialist knowledge throughout the
country, with some areas more affected than others. Most specialists work in a dual role, a
stroke physician coupled with the responsibilities of a general physician or general
neurologist. The opportunities to develop services is restricted by large frontline

commitments, not least the participation in thrombolysis on-call rotas.
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This high level of commitment also has the knock-on effect of restricting training time to
NCHDs, thus missing the opportunity to appropriately train future stroke physicians. This
creates an environment where retention of doctors become increasingly challenging, as
trainees travel abroad to continue their professional development, leaving positions unfilled
and stroke services understaffed. The current doctors working in the stroke service need
increased support to avoid this problem escalating. Every effort should be made to retain
NCHDs in quality training posts in Ireland, with an ethos of patient-centred care coupled in

an innovative and academic environment (93, 94).

There have been many improvements in stroke specific nurse training in accordance with
the Stroke Clinical Care Programme. At least one CNS was in post in 85% (23/27) of
hospitals compared to 14% (5/37) in INASC 2008. There were two advanced nurse
practitioners (ANPs) in post and this number has further improved with a number of
candidate ANPs being employed. The specialist nursing role had assisted with the
development of key areas including staff training, patient communication, policy

development and service audit.

Stroke patients require high levels of nursing care, with intensive monitoring particularly in
the first 72 hours (57). This report highlights that nursing staff levels were found to be
below the minimum 1.2 WTEs in 86% (18/21) of stroke units. This is particularly concerning
as it does not include the required nurse 2.9 WTE per bed in the first 72hrs. If this level were
applied only one unit nationally has appropriate staffing levels. A stroke unit operating with

below-average nurse/bed ratios may be associated with increased risk of death (71). Clear
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designation of stroke bed type would help to ensure there is an appropriate nurse staffing

level 24/7 and assist workforce planning.

Prevention is better than cure, and when the two of the most common risk factors
associated with stroke are both often asymptomatic but relatively easily assessed,
consideration of how the nation’s health is screened from a primary prevention point of
view will need to be addressed (95). Education and people being empowered to make
healthy choices could help reduce the health care utilization into the future. The results of
documented aetiologies of stroke were within expected rates, 71% (617/874) of patients
having a cause of their stroke identified by discharge (96). Within that identified group
there is a high proportion of atrial fibrillation (44%; 269/617). The reported aetiologies
underline the heterogeneous nature of stroke as a potential common pathway for many
different disease processes. The increased reporting of more uncommon causes of stroke is
likely a reflection of access to more sophisticated neuroimaging and the increase nationally

to access to expert knowledge.

5.3 Geographic inequality in delivering healthcare

There is a global challenge to delivering equal healthcare and this is particularly evident in
stroke. There are multiple components driving this challenge. Often a primary driver of
inequality is related to the social hierarchy. However, in Ireland inequality to healthcare can
be traced from historic and political consequences and from a fundamental geographic
issue (97). The rural urban divide can make provision of stroke services a work of

compromise, balancing servicing areas of the greatest need while giving all stroke suffers
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equal access to best care. Geography is a fundamental component in the delivery of stroke
care as it is a time and distance dependent condition. Essentially it will never be truly equal
given the clinical paradigm of “time is brain”. The economics of providing hyperacute

stroke care do not scale down well.

The Republic of Ireland has some relatively unique issues which have sculpted its health
care. Ireland is an island with one large city with a disproportionate volume of the
population. There are a few further metropolitan areas primarily located on the coast. The
majority of the country is relatively sparsely populated with varying roadway access and

even variable weather conditions which impacts on air ambulance services.

Further challenges have developed from historic structure of health services in Ireland. It is
clear the impact of high hospital admissions as a result of repeated health policies translates
to challenges in protecting specialist beds including stroke unit beds. Numerous reports
starting in 1968 had suggested about reducing the number of centres providing acute
treatments and focusing specialism in tertiary centers (98). However, it is visible that
political, rather than economic and clinical ones have shaped significant areas of Irish
healthcare (99). This lack of cohesion and clear planning has led to a fragmented service
where elements of care are provided through a number of public and private enterprises

Including hospital and community services and preventative diagnostic services.

Stroke services in Ireland must face the modern challenge of rising expectations but first to
what is economically deliverable. This pressure however provides an opportunity in

innovation particularly in health technology. This immediately raises issues around areas
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such as national broadband services which you can have been limited by political influence
and around access to best technology through fair tendering processes. The challenges
also lend themselves to novel, but evidence-based solutions which include telemedicine in
relation to bridging the distance patients need to travel to access specialist care or early
supported discharge to help alleviate acute hospital bed use while also providing holistic
care to patients at home. One mechanism which has successfully been applied in other
specific conditions including hip fractures acute coronary syndromes and trauma is the
development of a national pathway with rigorous clinical audit with key performance
indicators (100-102). This level of organisation will likely add further benefit to patient

outcomes and resource utilization.

5.4 Acute stroke thrombolysis — an example of how reorganisation can achieve better
patient outcomes

Thrombolysis of acute ischaemic stroke shifted the entire emphasis in the management of
stroke worldwide. The safe expansion and improvement in delivery of thrombolysis in
appropriate acute stroke patients is the most obvious improvement in care seen in the

National Stroke Audit 2015 compared to INASC.

The relative sporadic and unpredictable nature of potential cases meant that sites’
individual thrombolysis rate is far from absolute. The absence of a specific HIPE code for a
patient with a stroke who received thrombolysis and the variable uptake in use of the
stroke register made it difficult to obtain a true value from a clinical audit point of view.
However, it is a variable on the stroke register (HIPE Portal Add-On Screen) which is

available to all acute hospitals. It remains a key performance indicator of the national
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stroke programme, so the ideal circumstance is to improve the input of data into the stroke

register.

Limitations aside, the improvements seen in access and delivery of thrombolysis therapy
has been a major success of the national stroke programme. At the time of the previous
audit thrombolysis was virtually non-existent. With 82% (22/27) of sites providing a 24-7
service, comparable to the SSNAP UK (83%), and redirect procedures in place in a further
15% (4/27) of sites, the vast majority of the country has a system where a patient with early
symptoms consistent with stroke will be directed to a centre which can deliver thrombolysis
treatment. The FAST tool is now incorporated into the paramedical transfer notes further

improving identification of potential patients who may benefit from this intervention.

The site-specific rates demonstrate a few interesting findings. Firstly, sites receiving
redirected patients have higher rates than the average as would be expected. Secondly
variation in rates should be taken in the context that certain regions have higher rates of
haemorrhagic stroke represented in the audit, or have significant geographical challenges in
patients presenting rapidly, and as mentioned above may have been assessed in a period of

low activity.

An important finding to highlight is that patients aged between 36 to 93 years received
thrombolysis and that 37% of patients were 80 years or older. This is in keeping with the
evidence that older people potentially can have more to gain from this intervention (33). It

is also worth noting that nearly half of the patients spent a period in a high dependency
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bed, in most cases for the purpose of post thrombolysis observation. There is an argument
for developing the stroke units’ hyperacute capabilities in terms of monitoring, staffing and
infrastructure as this could release a large volume of high dependency bed days. It would
also allow for a specialist stroke multidisciplinary team to provide assessment and
intervention for these patients, not always possible when patients are placed in high

dependency beds separate from the stroke unit.

The success of the development of a national strategy for thrombolysis needs to embed the
culture of hyperacute management of stroke, particularly in the view of recent advances in

intervention and thrombectomy.

5.5 Conclusion and the future of stroke care in Ireland

Overall, the reaudit of stroke services would support the opinion that acute stroke care in
Ireland has improved markedly since INASC 2008. Coupled with the clear benefits to
patients, is the financial saving to the state from people returning to work or maintaining
independence at home rather than in residential care. These savings should be reinvested
in providing the national stroke programme the means to build on the work done, and to
acknowledge the dedication and hard work of frontline staff caring for people with stroke,

all despite the challenging work and financial backdrop of recent years.

The assessment of the organisation of rehabilitation and community services was outside of
the remit of this audit. However, as a way of laying the groundwork for a further audit of
both external rehabilitation and community services, data was gathered on where and to who

patients are referred. This did not give a measure of level of access, waiting times or where
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non referral results from absent services but the findings informed the Irish Heart

Foundation/HSE National Stroke Audit 2016 — Rehabilitation Units (Appendix B).

Improving outcomes is a core aim of the national stroke programme and the Irish Heart
Foundation, specifically reducing unnecessary disability and mortality. The results of National
Stroke Audit 2015 show key improvements in patient outcomes following stroke, not least
the inpatient mortality rate of 14% among the cases assessed which is 5% lower than in INASC
2008. Through the work of this thesis and the Irish Heart Foundation/HSE National Stroke
Audit 2015, which helped validate the use of the national stroke register, the audit has now
evolved into a continuous cycle through the National Office of Clinical Audit (NOCA) in the

model of SSNAP. This will further support improvement in standards of care

Future modelling of stroke care into the next quarter of this century is being assisted by
groups such as the European Stroke Organisation. They have developed a European Stroke
Action Plan to guide stroke care improvement up to 2030. The plan encompasses several
domains of care with very specific overarching targets including an absolute reduction in
the number of strokes in Europe by 10%, that 90% or more of patients are treated in stroke
units, to have national plans for the entire chain of care and to fully implement national

strategies (103).

This plan provides the roadmap and it is reassuring that audit is highlighted as an important
step on that map. The plan outlines that data on service structure, processes and outcomes
are essential to fully describe a service. Audit and use of registry data are powerful tools

but not sufficient in the absence of enablers to change to produce quality improvement.
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FOREWORD

The report of first Irish National Audit of Stroke Care published in 2008 made sobering reading. The care offered
to Irish people suffering stroke summarised in that document could at best be described as sub-optimal and in
many parameters assessed, care was clearly grossly inadequate leading to increased morbidity, mortality and
reduced quality of life in Irish stroke survivors. The audit results laid a challenge to the Irish Health system
addressed by the inclusion of stroke care in the HSE’s 2009 document, ‘Changing Cardiovascular Health: National
Cardiovascular Health Policy 2010-2019’ and by the launch of the National Clinical Programme for Stroke in 2010.
That these initiatives were launched at almost the exact moment that the country entered the worse economic
crisis in its history is a matter of historical note and consequently left the task of improving care much more
challenging. Whilst the Health service was subject to an employment embargo and health expenditure
contracted by more than 10%, the stroke programme was given a small resource and allowed to reappoint to a
limited number of vacant posts on the condition that they be used to improve stroke care. Apart from these
limited resources our only option was to harness the good will of health service staff, often asking them to
change work practices and undertake new responsibilities without being able to offer any recompense or
reward. Beyond this we undertook a programme of training, education, organisation and reorganisation of
services. In this process the only resource available in abundance was the hard work and enthusiasm of our
colleagues in the health service across the country.

This second audit shows encouraging improvement in many areas of stroke care. Inpatient mortality has reduced
by more than one quarter, discharge direct to nursing home has reduced by one third and this has been matched
with an increase in patients discharged home. Thrombolysis rate has increased more than tenfold.

Whilst these improvements are encouraging they cannot take away from persistent substantial deficits in
services. The study shows that less than one third of patients are admitted to a stroke unit on presentation to
the hospital and only about a half are admitted to a unit at any time during their stay. Treatment in a stroke unit
is the most basic standard in the care of stroke patients and substantially improves chances of independent
recovery following stroke. There is a large deficit in the availability of rehabilitative therapies to stroke patients
with few patients receiving the level of any therapy recommended in national and international guidelines.
Nursing levels are low and this may be reflected in the relatively high rates of urinary catheterisation and post
stroke infection in our cohort.

Although at least half of people with stroke suffer anxiety, depression or severe psychological distress, access to
psychology is available in only two centres. Early Supported Discharge teams are currently available in only three
areas of the country despite copious evidence of their effectiveness in reducing length of stay, disability and
need for long-term care. These continued deficits in care undoubtedly contribute to the continued long length of
stay in hospital amongst stroke patients in Ireland. Whilst median length of stay has reduced by more than one
fifth since the first audit, it still remains nearly 50% longer than in our nearest neighbor, the United Kingdom.

Although improvements in stroke care since the last audit have been associated with very substantial reduction
in expenditure on long term and supportive care and in the number of hospital bed days occupied, there has
been little additional investment in stroke care since the start of the programme. To maintain the improvements
achieved, and to progress care of our fellow citizens suffering stroke to a level commensurate with a modern
Western country further investment in stroke services is undoubtedly necessary. This additional need for
resource is increased by recent developments in the acute management of patients with acute stroke such as
thrombectomy. This intervention which Irish stroke services Ireland have been in the forefront of development,
brings the possibility of reducing the mortality and morbidity in some patients with severe strokes by 50%.
Offering this complex intervention widely to the Irish people will need a considerable additional investment in
new centres and new staff in the next few years. We have however, shown in the last few years that such well
targeted investment can reap rewards of a magnitude many times that of the resource committed and that
further investment will likewise prove beneficial to the health service and Irish people suffering stroke in the
future.

Prof. Joseph Harbison
National Clinical Lead for Stroke

Trinity College Dublin & St. James’s Hospital

5th December 2015

124



Irish Heart Foundation/HSE National Stroke Audit 2015

MESSAGE FROM THE IRISH HEART FOUNDATION

My predecessor as Medical Director of the Irish Heart Foundation, the late Dr Brian Maurer, wrote in his
foreword for the original Irish National Audit of Stroke Care (INASC) in 2007 that “stroke services in Ireland are so
poorly organised that they are largely ineffective”.

Back then, the audit found that only one hospital in the State had a stroke unit; 1% of patients received clot-
busting thrombolysis treatment; acute rehabilitation was available to just one in four patients; and continuing
care and long-term recovery programmes were haphazardly organised or didn’t exist. The effect of this bleak
combination of service deficits was a high toll of preventable death and disability from stroke.

The results of the Irish Heart Foundation/HSE National Stroke Audit 2015 reveal that huge progress has been
made in the last eight years from that desperately low base. Today, 21 hospitals have stroke units; the
thrombolysis rate of 11% compares well internationally; and therapy is now available, albeit to fluctuating levels,
across all sites. The human impact of these improvements is demonstrated by the reduction in in-hospital
mortality from 19% of patients to 14% and the fact that only 8% of patients were newly admitted to nursing
homes compared to 15% in 2007.

None of this could have been achieved without the skill and leadership provided by the National Stroke
Programme in developing nationwide services essentially from scratch, along with the quite extraordinary
dedication and commitment of stroke care professionals around the country. Whilst much of the service
development has been a product of the reorganisation of existing resources, the role of the Department of
Health and the HSE in allocating dedicated resources to stroke services for the first time ever in the midst of
Ireland’s extreme economic difficulties and massive reduction in the healthcare budget must also be
acknowledged.

However, to overstate the progress made would represent a disservice to people who have already been
affected by stroke and who will be struck by the disease in the future. We remain a long way from the objective
of eliminating preventable death and disability from stroke, as evidenced by many continuing and severe service
deficits.

The audit shows that just 29% of patients are admitted directly to a stroke unit, whilst almost half do not receive
treatment in a unit at any point during their stay. Nearly a quarter of hospitals providing acute stroke care do not
meet the minimum requirements required for a stroke unit.

In addition, there are staffing deficits in stroke services of 50.2%% for physiotherapists, 61.2% for occupational
therapists and 30.9% for Speech and Language Therapists. In addition, only 44% of hospitals had any access to a
medical social worker and 19% had access to a neuropsychologist. Just one out of 27 hospitals treating stroke
had access to a specialist community stroke team for continuing long-term management of patient and only 11%
had a hospital/community stroke liaison worker as part of their services. Three sites had none of the required
infrastructure in place for a stroke unit.

These statistics compare deficits, not against what would be considered optimal services, but to minimum levels
of service required to meet international standards for stroke services. They demonstrate yet again that whilst
better services mean more people are surviving their stroke and returning home than ever before, there is still
little emphasis on helping survivors to maximise their recovery.

However, if therapy levels are inadequate in hospital, we know they are significantly worse in the community.
And whilst community stroke services are beyond the remit of this audit, the near-total absence of community
stroke teams and hospital/community liaison it highlights is fuelling a very strong sense among survivors of being
saved and then abandoned by the health system at the hospital gates.
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A particular omission has been the failure to extend Early Supported Discharge (ESD) services for stroke survivors
in the face of compelling evidence of their human and net economic benefit. The survey concludes that the
paucity of current coverage nationally by ESD teams likely contributes to lower discharge home rates currently in
Ireland than in other countries.

In conclusion, the audit results indicate that stroke services in Ireland are at a crossroads. More has been
achieved with current resource levels than anyone could have thought possible when the National Stroke
Programme was established. Further improvements in outcomes will require a new commitment to investing in
services, not least as stroke incidence rises in line with our ageing population. The futures of very many patients
hinge on a higher priority being given to them by policymakers.

On behalf of the Irish Heart Foundation, | would like to thank everyone who participated in the design and

collection of data for this audit and everyone on the frontline of stroke care whose daily dedication continues to
save the lives and the quality of life of so many people.

Dr Angie Brown
Medical Director of the Irish Heart Foundation

December 2015
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EXECUTIVE SUMMARY

Background

Stroke is a leading cause of death and disability worldwide. Over 7,000 people in Ireland are hospitalised
following stroke each year. Improved outcomes for stroke patients’ has been a policy priority for the HSE as
evidenced by the implementation of the national stroke programme (NSP) since 2010.

The NSP identified the key aims of:

* National rapid access to best-quality stroke services
* Prevent 1 stroke every day

* Avoid death and dependence in 1 patient every day

These aims were targeted through the provision of funding, to develop infrastructure and specialist posts
within the stroke service nationally, specifically the development of a national programme for thrombolysis
therapy, the creation of designated stroke units on sites managing acute stroke patients and the
recruitment of medical, nursing and health and social care professionals (HSCP) with specialist knowledge in
stroke.

With the changes and progress that have been made in recent years, it was vital that the stroke service
underwent a repeat clinical audit to establish the current situation. The Irish Heart Foundation/HSE
National Stroke Audit 2015 is a national audit of acute stroke services in hospitals throughout Ireland. It is
the second national audit report on stroke services in Ireland following on from the Irish National Audit of
Stroke Care (INASC) in 2008.

Methodology

The objective of the audit of acute stroke services was to establish the current level and functioning of
services for the care of stroke patients in acute hospitals in the Republic of Ireland. The audit of acute
hospital services had two components:

i) An audit of the organisational aspects of stroke care in acute hospitals with regard to their resources for
organised stroke care.

ii) A clinical audit of stroke care involving the review of clinical case notes for a selected national sample of
patients with stroke.

Twenty-seven sites participated in both the organisational and clinical audit, with each of the participating
sites managing at least 20 new patients with stroke per annum.

The organisational audit involved the completion of a proforma detailing the structure of the stroke service
on site in advance of a site visit by the audit team. The visit involved a structured interview with key
stakeholders in each hospital clarifying any queries with regard service provision and afforded a review of
stroke units where they existed. Results represent services in early 2015.

The clinical audit involved chart reviews from each of the participating sites. With each site providing a
number of cases relative to the proportion of stroke admissions per annum. Members of the
multidisciplinary team performed the chart reviews with the audit team providing training and support
during the audit period. The cases were reflective of the care provided to patients discharged during
January-March 2014 and July-September 2014. In total 874 cases were included in this audit, which gives a
representative national sample of clinical care in stroke in Ireland.

The results were compared against the findings of INASC 2008 and also the Sentinel Stroke National Audit
Programme (SSNAP) UK 2014. Comparison with the UK is informative , given the similar casemix and it can

be acknowledged that the UK stroke service is more developed given its National Stroke Strategy has been
in place since 2007.
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Key findings and recommendations
Outcome measures
* The inpatient mortality rate of 14% compares favorably with the 19% rate found in INASC 2008

* Newly institutionalised patients to residential care was 8% in the 2015 audit compared with 15% in
INASC 2008

* The average length of stay for patients discharged alive from hospital is 22.4 days versus 29.8 days in
2008

Patients who suffer a stroke in Ireland now have a better chance of surviving and with less disability, and
in tandem the health service has made significant cost savings in terms of saved beds days, people
returning to work, and reduced costs of residential care. These savings should be reinvested in stroke
services in Ireland.

Thrombolysis

* The development of a national strategy for thrombolysis delivery has seen an improvement in
prehospital care, with the adoption of the FAST assessment tool as standard and the all 27 sites had specific
arrangements in place for the rapid transfer of acute stroke patients to hospital.

* The estimated national thrombolysis rate of 11% is comparable favorably with international rates and is
a clear improvement given that thrombolysis provision was virtually nonexistent in INASC 2008.

* The provision of thrombolysis care has involved many physicians working onerous on-call rotas in order
to offer the best treatment for patients.

Improving thrombolysis rates should be central to the aims of stroke services nationally. Renewed
funding of the Irish Heat Foundation Act FAST campaign will further raise awareness of stroke symptoms
in the general population so that pre-hospital care has the opportunity to transfer patients to centres
which provide this treatment.

In view of the mounting evidence supporting endovascular intervention in stroke it is imperative that
nationally hyperacute stroke services have the staff and infrastructure to offer patients the best
treatment possible in an equitable and consistent way.

12
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Imaging and diagnostics
* Access to CT is available 24/7 in all hospitals managing patients with acute stroke

* The quality of CT scanners varies nationally with implications for the provision of assessment for
endovascular intervention (clot retrieval).

* Availability to MRI has not improved substantially since INASC 2008. With increased specialist
knowledge and demand for diagnostics, it is concerning that some hospitals have very limited access for
stroke patients.

* Delays in access to appropriate diagnostics including neuroimaging and cardiac monitoring has led to
many hospitals adopting an admit and assess policy

Access to CT imaging has improved. However with increased specialists and developments in stroke
care, including endovascular intervention, access to high quality modern scanners is important to offer
patients the most appropriate assessment of their stroke. A review of the capabilities of all CT scanners
nationally would be beneficial.

Rapid assessment of TIA and potential stroke is a fundamental part of any stroke service. Each site,
appropriately resourced, should adopt a system that allows patients to being seen promptly and access
diagnostics in timely manner as dictated by numbers of patients requiring the service.

Stroke units

* Stroke units were available in 78% (21/27) of sites. This represents good progress from the single unit
available in INASC 2008, but still shows inequity in access to best care as patients in six hospitals have no
access to stroke unit care.

* The number of stroke unit beds available nationally at the time of the audit was 150. However 61% of
inpatients with a stroke at the time of the audit were being managed on a ward other than a stroke unit.

¢ For hospitals with stroke units in place only 29% of patients were admitted directly to a stroke unit on
admission, and even taking into account admissions to higher dependency beds, this only rises to 40% of
patients accessing stroke unit care in the important early phase of their care.

* Inconsistency exists in availability of features recommended in each stroke unit. Most notable
inconsistencies included access to continuous physiological monitoring and in nurse training in stroke
assessment specifically swallow screening. This is manifest where only 36% of patients had swallow
screening performed in the first 24 hours as opposed to over 80% in the SSNAP UK audit.

A stroke unit is the central hub from which the organisation of a stroke service can be coordinated. The
provision of stroke unit care is supported by the evidence, reducing morbidity and mortality. Therefore
all sites managing acute patients should provide stroke unit care, and all sites should develop their
stroke units to provide the highest quality of care possible, including ensuring stroke units are
appropriately staffed, equipped, and provide ongoing education and training for staff and patient/carers
alike.
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Staffing

* Increased numbers of multidisciplinary team specialists in stroke care was notable. A consultant
physician with specialist knowledge of stroke was available in 85% (23/27) of sites versus only one third of
hospitals in INASC 2008. Patients had access to a clinical nurse specialist (CNS) in stroke in 85% (23/27) of
sites with two advanced nurse practitioners in stroke in the country, as compared with only 5 CNS
nationally in INASC 2008.

* (Clear staffing whole time equivalent deficits as per guidelines was noted nationally for all members of
the multidisciplinary team

* Only one health and social care professional (HSCP) clinical specialist post exists in the country.

Although recruitment of multidisciplinary team members through the NSP facilitated improvements in
service provision, when compared against guidelines large shortfalls still exist in all disciplines nationally,
none more apparent than psychology. Due to this shortfall, HSCPs are unable to provide recommended
levels of therapy to patients, instead having to focus on assessments of new patients.

Stroke units for the most part do not have the required nursing staff to manage patients, even when
compared with the most modest guideline targets. The role of the clinical nurse specialist should
continue to evolve, with support for the development of more advanced nurse practitioners.

Doctors, both at consultant and NCHD grade, should be adequately supported to provide best patient
care, service development, clinical training and research for the benefit of the stroke services.

In all disciplines increased numbers of staff is required in order to allow them to provide appropriate
care to their patients.

Early supported discharge

* A new service since INASC 2008, only three early supported discharge teams exist covering four acute
hospitals

* Patients accessing these services in these hospitals ranged between 14-35% of cases reviewed. These
are patients who would otherwise have been managed in the acute hospital setting or a rehabilitation
facility for a longer period as opposed to being in their own home.

* The assessment of the organisation of rehabilitation and community services was outside of the remit of
this audit. However it was clear substantial deficits exist.

Early supported discharge is an example of a service that is an evidence based, cost effective, patient-
centered and that can help increase available bed days in the acute hospital setting. The expansion of this
service should be supported nationally. Furthermore an audit should be performed to assess service levels
in the community and to ensure more joined-up delivery of post-acute services.

14

130



Irish Heart Foundation/HSE National Stroke Audit 2015

Conclusion

The findings of the National Stroke Audit 2015 provide as snapshot of the acute stroke service provided in
Ireland. The audit’s purpose was to assess current practice against both national and international
guidelines. Through the process potential strengths and weaknesses have been identified. This provides
vital information for planning and development both at local and national level.

A recommendation from INASC 2008 was the creation of a stroke register, which has been implemented
with varying uptake. This essential tool can provide real time information on stroke care, thus facilitating
clinical audit in a more accessible and reproducible manner. Data capture and review is an essential
element of any clinical service to ensure patients are cared for in a manner consistent with the highest
standards. The register should be supported and strengthened.

The assessment of the organisation of rehabilitation and community services was outside of the remit of
this audit. However, as a way of laying the groundwork for further audit of both external rehabilitation and
community services, the findings will inform the next phase of the audit. Data was gathered on where and
to who patients are referred. This provided an indication of both the scale of community rehabilitation
service deficits and the lack of connection between acute services and the community services that do exist.
In order to develop more holistic services for stroke survivors, it is crucial that a further audit is carried out
to assess service levels in the community and to ensure more joined-up delivery of post-acute services.

A clear strength observed from the process and findings of the audit is the dedication of frontline staff who
provide care to patients every day in every part of the country. Their hard work to improve services for all
patients was set against the backdrop of substantial cuts in healthcare budgets, reduced staffing, and a
global recession. Many of the improvements seen were supported by stroke multidisciplinary team
members going above and beyond their remit, innovating and collaborating, striving to provide the best
care possible. It is essential that their endeavor is acknowledged through investment in staff, infrastructure
and services.

Most importantly all patients admitted with an acute stroke, irrespective of age, should have access to the
best treatment options, be managed in a stroke unit appropriately equipped and staffed by a trained
multidisciplinary team. They should access essential diagnostic tests promptly. They should receive the
necessary levels of therapy to facilitate their recovery and be central to the decision-making and goal
setting process. The patient should be clearly informed of their diagnosis and the reason their stroke
occurred, provided with education and support in their wishes relating to vocational and residential issues.
Ultimately they should be respected and supported to return to independent living as quickly as is
achievable.
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BACKGROUND

Introduction

Stroke is a leading cause of death and disability worldwide and it is estimated that cerebrovascular diseases
account for up to five percent of total healthcare costs (Evers et al 2004, Rossnagel et al 2005). 7,000 people in
Ireland are hospitalised following stroke each year, of whom approximately about 20% die as in-patients per
year (ESRI 2014). Evidence based stroke care reduces death and disability cost effectively (Stroke Unit Trialists
2013), however, effective stroke care will only occur if the organisational structure allows and facilitates the
delivery of the best treatments at the optimal time (RCP Guidelines). Improved outcomes for stroke patients’
has been a policy priority for the HSE as evidenced by the implementation of the national stroke programme
since 2010.

The Irish Heart Foundation/HSE National Stroke Audit 2015 is a national audit of acute stroke services in
hospitals throughout Ireland. It is the second audit report on stroke services in Ireland following on from the
Irish National Audit of Stroke Care (INASC) in 2008.

Acute stroke care services in Ireland

There have been important changes in the organisation and delivery of healthcare in general within the HSE
since 2008. In 2010 the National Stroke Programme (NSP) was developed with the key aims of:

* National rapid access to best-quality stroke services
* Prevent 1 stroke every day
* Avoid death and dependence in 1 patient every day

These aims were targeted through the provision of funding, to develop infrastructure and specialist posts
within the stroke service nationally, specifically the development of a national programme for thrombolysis
therapy, the creation of designated stroke units on sites managing acute stroke patients and the recruitment of
medical, nursing and health and social care professionals (HSCP) with specialist knowledge in stroke. In 2011,
€4.2m reconfigured funding, from the Acute Hospital Division budget, was provided to support the
implementation of the programme objectives.

From the outset the NSP established baselines from which the implementation of the programme can be
evaluated. A baseline Hospital Emergency Stroke Services Survey was carried out in 2010 along with a review of
workforce. With the changes and progress that have been made in recent years, it was vital that the stroke
service underwent a repeat clinical audit to establish the current situation.

The recent establishment of acute hospitals into a small number of groups (Table 2.1), each with its own
planned governance and management structure, aims to provide an optimum configuration for hospital
services to deliver high quality, safe patient care in a cost effective manner. This report uses the framework of
the six hospital groups to present its findings.

Role of the Irish Heart Foundation

The Irish Heart Foundation (IHF) has been working since 1966 to reduce premature death and disability from
stroke and heart disease in Ireland. The IHF advocates for better stroke services and care in both hospitals and
the community. The IHF developed the Stroke Council, an expert group that provides comprehensive advice

and information to the IHF on issues surrounding stroke. The IHF also funded the first ever audit of stroke
services in Ireland in 2008.
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INASC 2008 - key findings

INASC 2008 was wide ranging in its review of stroke services in Ireland, but some key findings were highlighted
within the report. Stroke units were virtually nonexistent, with only one hospital having such a unit. Very few
patients were accessing and benefiting from acute interventions such as thrombolysis. Acute rehabilitation
was only available to one in four patients or was delayed beyond the point at which it is most effective.
Continuing care and long-term recovery programmes were haphazardly organised or did not exist. The patient
journey was fragmented and not properly organised. The quality of care was determined by chance, location
and a haphazard combination of circumstances. Too many people died from stroke because they could not
access optimal treatment sufficiently rapidly. Too many survivors were left with avoidable and unduly
prolonged disability.

Evidence on best practice in acute stroke care

As with any clinical audit, acute stroke service performance was measured against recognised standards and
guidelines. For the most part the findings were measured against the Irish national guidelines, Irish Heart
Foundation: Council for Stroke, National Clinical Guidelines and Recommendations for the Care of People with
Stroke and Transient Ischaemic Attack March 2010. However where the standard or guideline has changed
significantly or where Irish guidelines are not available we also drew from other sources from the UK and
internationally including National clinical guideline for stroke, Royal College of Physicians, Fourth Edition 2012,
British Association of Stroke Physicians (BASP), Stroke Service Standards, Clinical Standards Committee, June
2014 and the European Stroke Organisation (ESO) Recommendations to Establish a Stroke Unit and Stroke
Center 2013;44:828-840.

Overview of audit

The objective of the audit of acute stroke services was to establish the current level and functioning of services
for the care of stroke patients in acute hospitals in the Republic of Ireland. The audit of acute hospital services
had two components:

i An audit of the organisational aspects of stroke care in acute hospitals with regard to their resources for
organised stroke care

ii. A clinical audit of stroke care involving the review of clinical case notes for a selected national sample of
patients with stroke. The audit followed a very similar method and structure to INASC 2008 in order to
allow for comparison.

In section 1 the results of the organisational audit are presented, which assessed the organisational structures
within Irish hospitals using self-reported survey and site visit data collection. In section 2 the findings of the
clinical audit are presented, which encompassed a large national survey of almost 900 clinical cases involving all
hospitals managing acute stroke patients. Where appropriate the results are compared with INASC 2008 and
also the Sentinel Stroke National Audit Programme (SSNAP) UK 2014 audit of stroke care. Finally in section 3
the recommendations and conclusions from the findings of the audit are discussed.
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SECTION ONE: ORGANISATIONAL AUDIT 2015
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CHAPTER 1. METHODOLOGY

1.1 Introduction

This chapter describes the data and methods used in the organisational audit phase of the National Stroke
Audit 2015. The aim of the organisational audit of hospital-based stroke services was to establish the
current level and functioning of services for the care of stroke patients in acute hospitals Ireland, and with
regard to their resources for organised stroke care. Use of an organisational audit proforma (Appendix 1)
and visits to each participating site allowed each hospital to describe their local stroke service.

1.2 Organisational audit proforma

The organisational audit proforma was adapted from the INASC 2008 validated proforma, the Royal
College of Physicians London (RCPUK) National Sentinel Stroke Audit 2004 Organisational Audit Proforma,
and with minor modifications for the Irish setting and incorporating recent changes in guidelines. Expert
opinion on the content of the questionnaire was provided by the National Stroke Audit Steering Group
(Appendix 2). The tool was piloted in August 2014 with good geographic representation. Data is
maintained both digitally and in paper record, with access limited to the research team only.

1.3 Recruitment

The National Stroke Audit aimed to recruit all hospitals admitting over 20 acute stroke patients per year.
The identification of eligible hospitals was based on data from the National HIPE Office. Communication of
the National Stroke Audit commenced in December 2014 with letters sent to each Clinical Director,
Director of Nursing, Clinical Stroke Lead and Hospital Manager/CEO, inviting them to participate in the
audit.

1.4 Data collection

Health care professionals responsible for stroke services at each site completed the organisational
proforma between December 2014 and January 2015. Each hospital was assigned an individual site code
to ensure confidentiality. The completed proforma was returned to the project team.

On return of the proforma a date was arranged for a visit to the site. Teams of three people performed
the site visits. The teams comprising of a national stroke programme clinical lead, a member of the
project team; and a senior nurse or senior HSCP from the national stroke audit steering group.
Representation from hospital management, clinical teams and multidisciplinary teams were invited to
attend the meeting. The visits took place 5" February to the 31% March 2015 and involved a review of the
completed organisational proforma and a visit to the stroke unit if present and to the emergency
department.

1.5 Data management and analysis

The project was an audit, using an audit protocol, approved by National Stroke Audit Steering Group.
There was no impact with patient care. As advised by National Hospitals’ Office from previous INASC
2008, review for all protocols was provided by the expert steering group, with individual hospitals having
option to address any local issues with its ethics committee if necessary. Ethical issues relating to data
management and protection were discussed with the AMNCH/ St James’ Hospital Research Ethics
Committee. In advance of the audit, the National Hospitals Office of the Health Service Executive and the
Chief Executive Officers of the relevant hospitals permission was obtained.
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The data from the proforma were transferred from hardcopy to digital format. Data management and
processing was assisted by an 1SO accredited data management company. Access to data was restricted
to members of the project team. All files both digital and hardcopy were securely stored in a swipe access
office with locked filing cabinets and password protected PCs. All sites contributing to this phase of the
audit were provided with an interim report of the provisional findings.

1.6 Limitations
This is an audit of acute stroke care and as such does not evaluate the patient journey once discharged.
The inclusion of the patient experience is key to service development but time and resources did not

allow for this at this point. It is nonetheless central to overall service review and should be considered in
the next phase.
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CHAPTER 2. ORGANISATIONAL AUDIT RESULTS

2.1 Introduction

The findings of the Organisational Audit 2015 illustrate the substantial developments in stroke services
since INASC 2008 while also highlighting some significant deficits that still exist. This chapter will describe
the findings of the organisational audit using the section headings within the organisational audit
proforma as a framework. The findings are compared against INASC 2008 and the UK Sentinel Stroke
National Audit Programme 2014 (SSNAP 2014) where possible. National and hospital group data are
presented throughout this section with particular emphasis on key organisational areas.

Reference is made to stroke clinical guidelines throughout this results section. Results are primarily
viewed against our own Irish national guidelines;

Guideline A. [rish Heart Foundation: Council for Stroke, National Clinical Guidelines and
Recommendations for the Care of People with Stroke and Transient Ischaemic Attack, Revised Version

March 2010

Where guidelines have been revised or are not present in the Irish guidelines we refer to other sources
as follows:

Guideline B. National clinical guideline for stroke, Royal College of Physicians, Fourth Edition 2012

Guideline C. British Association of Stroke Physicians (BASP), Stroke Service Standards, Clinical Standards
Committee, June 2014

Guideline D. European Stroke Organisation (ESO) Recommendations to Establish a Stroke Unit and Stroke
Center Ringelstein et al Stroke. 2013;44:828-840

2.2 Hospital eligibility and participation
Hospital eligibility

In 2013, the Health Service Executive (HSE) reorganised all acute hospitals in the Republic of Ireland into
six adult acute hospital groups (Table 2.1). Each group comprises between four and seven hospitals, each
including at least one major academic teaching hospital. For the purpose of this audit every hospital
within each hospital group was asked to confirm the number of acute stroke patients admitted each year
and hospitals with less than 20 acute stroke admissions per year were ineligible to participate.
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Table 2.1 Hospital groups

|Organisational Audit Results

Mater St James's Beaumont University University University
Misercordiae Hospital Hospital Hospital Hospital College
University Limerick Waterford Hospital
Hospital Galway
St Vincent's Adelaide, Our Lady's of Ennis South Tipperary | Portiuncula
University Meath, Lourdes Hospital | General General Hospital
Hospital National Drogheda Hospital Hospital
Childrens
Hospital
Midland Naas General Cavan General Nenagh Cork University | Mayo
Regional Hospital Hospital General Hospital General
Hospital Hospital Hospital
Mullingar
Wexford Midland Connolly Hospital | StJohn's Kerry General Sligo General
General Hospital | Regional Blanchardstown Hospital Hospital Hospital
Hospital
Tullamore
St Luke's Midland Louth County Mercy Letterkenny
Hospital, Carlow | Regional Hospital University General
Kilkenny Hospital Hospital Hospital
Portlaoise
Our Lady's Bantry General Roscommon
Hospital Navan Hospital General
Hospital
St Colmcilles Mallow General
Hospital Hospital

Hospital participation

All hospital groups were represented
and 100% (34/34) of hospitals
responded resulting in a total of 79%
(27/34) being eligible to participate. It
was noteworthy that only one of the
hospitals in the University of Limerick
group was eligible to participate (Table
2.2).

The total number of acute hospital
beds reported from responses to
survey at the audit time period was
10,005.

Table 2.2 Hospital groups’ participation and bed numbers

Ireland East 7 | 6(86) 1736

Dublin

Midlands 5 | 5(100) 2145

RCSI

Hospitals 5 | 4(80) 1844

University of

Limerick 4 | 1(25) 437

South/South

west 7 | 6(86) 2073

Saolta 6 | 5(83) 1770

Total 34 | 27 (79) 10005
24
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Organisational audit proforma completion

The completion of the organisational audit

proforma was the responsibility of the clinical Figure 2.1 Completion of organisational
lead for stroke, if present, with contributions audit proforma

from the clinical nurse specialist, the

multidisciplinary team and hospital

management. Figure 2.1 illustrates the team
involvement in the process.

In addition, the site visit from the national
stroke audit team facilitated a review and
clarification of any data points.

& Consultant
W Clinical Nurse

Specialist
“ Full MDT

& Consultant and
CNS
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|Organisational Audit Results

2.3 Organisation of care in the emergency department and acute medical assessment units

Pre-hospital care

Paramedical staff should pre-
notify the receiving hospital
emergency department of any
incoming FAST positive patient

to facilitate early medical
assessment and access to rapid
imaging. [Guideline A]

Table 2.3 Ambulance/Paramedical organisation

FAST (Face Arm Speech Test) has become standard as
pre-hospital screening for suspected stroke (Harbison
et al 1999). All 27 acute hospital sites stated that they
had specific arrangements with local ambulance
services for rapid transfer of acute stroke patients to
hospital, with 19% (4/27) having a redirect policy for
FAST positive cases to a site that provides
thrombolysis.  Responses indicate that the
mechanisms of early notification varied from site to
site and some of the most efficient models
encountered could be adopted nationally. This is a
significant improvement from the 2008 INASC report,
which had local arrangements at 3% of sites (Table

Local ambulance
arrangements

100% (27/27)

99%
(165/167)

3% (1/37)

Availability of stroke teams

Round the clock on-call
availability of an acute stroke
specialist either on-site or as part
of an stroke network
partnership. [Guideline A]

Figure 2.2 Availability of stroke
teams

i Stroke Team 24/7
W Stroke Team Monday-Friday 9-5
~ No On-Call Stroke Team

The availability of on-call stroke teams and the
service provided within hospitals admitting stroke
patients vary (Fig 2.2). On-call stroke teams were
available in 63% (17/27) of the hospitals. Examples
include a dedicated registrar or medical registrar on
site out of hours with access to consultants with
specific training in stroke.

For sites with no dedicated stroke team the
responsibility for the assessment and management of
acute stroke cases, particularly those not viewed as
FAST positive cases, lay with the medical team on call.
This is one of the challenges when establishing a
stroke network partnership so that all patients in
each hospital group receive access to specialist
knowledge (Fig 2.3).
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|Organisational Audit Results

Saolta
South/Southwest
University of Limerick
RCSI Hospitals

Dublin Midlands
Ireland East

i Stroke Team 24/7

Figure 2.3 Hospital group on-call teams

0 1 2 3

Number of hospitals in group
W Stroke Team Monday-Friday 9-5

4 5 6 7

~ No On-Call Stroke Team

Imaging in the emergency department

All hospitals receiving acute medical

admissions, which include patients with
potential stroke, should have on-site
access to computerised tomography (CT)
scanning of the brain. [Guideline A] This

imaging technology should be based on a
multi-detector CT system that also
facilitates non- venography (>64 slice
scanner is recommended). [Guideline D]

Table 2.4 Emergency imaging access

CT 24/7 100% (27/27)

Access to twenty-four on site CT scanning was
available in 100% (27/27) of hospitals (Table 2.4).
However, in at least two sites the scanners were
of low quality being unable to perform
angiography. This has implications for the
selection and treatment of patients suitable for

acute endovascular intervention and intra-arterial

clot retrieval.

84% (31/37) 99% (165/167)

Emergency MRI access <24hour | 48% (13/27)

32% (12/37) N/A

Access to thrombolysis

A twenty-four hour, seven-day week,
thrombolysis service for acute ischaemic
stroke, alone or. as part of a stroke network
(SNP),

solutions should be available. [Guideline A]

using  telemedicine

partnership
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Findings showed that 82% (22/27) of sites
surveyed provide a 24/7 on-site thrombolysis
service. Of the 18% (5/27) remaining hospitals,
one site provides a thrombolysis service from
Monday - Friday between 9am - 5pm and then
cases are re-directed to another hospital; 1 site
provides a service on an ad-hoc basis depending
on the physician on-call; and 3 sites do not
deliver  on-site  thrombolysis  but  local
arrangements to  redirect patients to another
site area are in place (Fig 2.4). Results are
comparable with UK data (Table 2.5).
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Figure 2.4 Access to thrombolysis

Saolta
South/Southwest
University of Limerick
RCSI Hospitals

Dublin Midlands
Ireland East

0 1 2 3 4 5 6 7

W 24/7 Thrombolysis Service & No thrombolysis service Limited Thrombolysis Service

Table 2.5 Comparison of thrombolysis services versus SSNAP 2014

Thrombolysis service 24/7 82% (22/27) 83% (139/167)
Less than 24/7 service provided but a 24/7 service 15% (4/27) 8% (13/167)
provided overall involving local arrangements

No on-site service and less than 24/7 service provided 4% (1/27) * 8% (13/167)
including local arrangements

No provision at all 0 1% (2/167)

* Ad-hoc on-site service with no re-direct provision.

Substantial organisational change has occurred since INASC 2008 with regards provision of
thrombolysis therapy, almost the entire country has structures and procedures in place 24/7 to direct
patients to centres providing this treatment option, where the decision to prescribe this therapy is
always made by a consultant often with specialist stroke training (table 2.6).

Endovascular Treatment

The evidence base for supporting thrombectomy and endovascular intervention for appropriate
patients with ischaemic stroke increased during the audit period (Nam et al 2015). Two sites were
performing thrombectomy, Beaumont Hospital and Cork University Hospital, sites where
neurosurgical support is also present for hemicraniectomy. Cork University Hospital provided cover
during normal working hours, Monday to Friday, and variably out of hours depending on expertise on
call on a given day. The site reported performing seven endovascular procedures in the previous 12
months. Beaumont Hospital provided a twenty-four hour service and an estimated seventy one
patients underwent endovascular treatment in the previous 12 months. The challenge of providing
endovascular treatment nationally will be discussed in a later section.
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Table 2.6. Local availability of stroke teams and thrombolysis service 2015

|Organisational Audit Results

Mater Misercordaie v v Emergency Stroke
University Hospital department consultant
St Vincent's v v Emergency Stroke
University Hospital department consultant
Midland Regional v Emergency Medical
Hospital Mullingar department consultant
Wexford General v Emergency Medical
Hospital department consultant
St Luke’s Hospital, v v Stroke unit Stroke
Carlow Kilkenny consultant
Our Lady’s Hospital Other Medical
Navan consultant
St James's Hospital v v Emergency Stroke
department consultant
Adelaide, Meath, v v Emergency Stroke
National Children’s department consultant
Hospital
Naas General v v Emergency Stroke
Hospital department consultant
Midland General Other Other
Hospital Tullamore
Midland General Other Stroke
Hospital Portlacise consultant
Our Lady of Lourdes v v Emergency Stroke
Hospital department consultant
Cavan General v v ccu Medical
Hospital consultant
Beaumont Hospital v v Emergency Stroke
department consultant
Connolly Hospital v Emergency Medical
department consultant
University Hospital v Emergency ED consultant
Limerick department
University Hospital v v Emergency Stroke
Waterford department consultant
South Tipperary v v Emergency Stroke
General Hospital department consultant
Cork University v v Emergency Stroke
Hospital department consultant
Kerry General v Emergency Medical
Hospital department consultant
Mercy University v v Emergency Stroke
Hospital department consultant
Bantry General v Icu Stroke
Hospital consultant
University College v v Emergency Stroke
Hospital Galway department consultant
Portiuncula Hospital Icu Medical
consultant
Mayo General v v Emergency Stroke
Hospital department consultant
Sligo General v Emergency ED consultant
Hospital department
Letterkenny General v ;9 Emergency Stroke
Hospital department consultant
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Access to the multidisciplinary team in the emergency department/AMAU

The ideal situation is for patients to transfer

immediately to a stroke unit for assessment by the Patients with acute stroke should be
specialist team. Given that patients can often have assessed and managed by stroke
prolonged periods in the emergency department (ED), nursing staff and at least one
results are presented with regard access to health and member of the specialist
social care professionals and specialist nursing in the rehabilitation team within 24 hours
ED/AMAU. Findings indicate that access to the of admission. [Guideline B]

multidisciplinary team in the emergency department
varies widely (figure 2.5).

Access to a clinical nurse specialist (CNS) in stroke in the emergency department is found to be
available in 78% (21/27) sites. In 15% (4/27) sites there is no CNS employed.

Access to health and social care professionals (HCSP) in the emergency department is low with 52%
(14/27) of sites having no access to physiotherapy, occupational therapy or speech and language
therapy. Only one site reports full access excluding psychology to the multidisciplinary team (figure
2.6). INASC 2008 reported that very few hospitals provided therapy assessment in the emergency
department. These findings indicate that access to the full range of HSCP’s remains limited in the
vast majority of hospitals (table 2.7). However it is again important to highlight that the priority
should be that patients have immediate access to an appropriately staffed stroke unit.

Figure 2.5 Number of hospitals with access to the multidisciplinary team in the
emergency department

21

12
7
. .
— .
CNS-Stroke  Physiotherapy Occupational  Speechand Medical social Dietician

therapy language worker
therapy

Figure 2.6 Access to HSCP in the emergency department

Saolta
South/Southwest
University of Limerick
RCSI Hospitals

Dublin Midlands
Ireland East

0 1 2 3 4 5 6 7

W Full HSCP Access in ED & Limited HSCP Access in ED “ No HSCP Access in ED
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Table 2.7. Local lability of

in the emergency department 2015

|Organisational Audit Results

Mater Misercordaie
University Hospital v v v v
St Vincent's University

2 4 4 v
Hospital
Midland Regional Hospital i
Mullingar
Wexford General Hospital
St Luke’s Hospital, Carlow v
Kilkenny
Our Lady’s Hospital Navan v
St James’s Hospital b & v 7 v 7
Adelaide, Meath, National
Children’s Hospital
Ni G | Hospital

aas General Hospital & , v &

Midland General Hospital v
Tullamore
Midland General Hospital
Portlacise
Our Lady of Lourdes o
Hospital
Cavan General Hospital 7
Beaumont Hospital ® ¥
Connolly Hospital v v v
University Hospital Limerick 7
University Hospital
Waterford 4 v
South Tipperary General
Hospital L4 o
Cork University Hospital v 7
Kerry General Hospital
Mercy University Hospital & o
Bantry General Hospital

& i v v v
University College Hospital
Galway v v
Portiuncula Hospital v
Mayo General Hospital 7 7
Sligo General Hospital v
Letterkenny General
Hospital v L4
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Swallow screening in the emergency department

Access to swallow screening in the emergency
department was available in 52% (14/27) of hospitals
All patients should be assessed within 3 (figure 2.7).
hours of admission for their ability to A speech and language therapist or a clinical nurse
swallow, using a validated swallow specialist generally performs the swallow screen; both
screening test administered by an services provide a Monday-Friday service only. One site
appropriately trained person. reported that all NCHDs in the stroke service were
[Guideline A] trained to carry out swallow screening, which potentially
means that some swallow screens were carried out
during the on-call period also. SSNAP 2014 report that
96% of sites (160/167) have nurses trained in swallow
screening on duty seven days per week. Swallow
screening will be further evaluated in the clinical audit
section.

Figure 2.7 Availability of swallow screening in the emergency department

Saolta
South/Southwest
University of Limerick
RCSI Hospitals

Dublin Midlands
Ireland East

1 2 3 4
W Swallow screening in A&E. W No swallow screening in A&E

Initial ward of admission from the emergency department

H itals indicated that tient with trok:
All hospitals providing care for acute ospitals Indlcate at a patient with a ‘stroke

stroke patients must make available

immediate access to a specialist, acute unit in 63% (17/27) of the sites (figure 2.8).
stroke unit or comprehensive stroke unit. Comparison can be made with actual admission
[Guideline A]

would most likely be admitted initially to a stroke

wards from the clinical audit results and this is

discussed further in section 3.

Figure 2.8 Ward most likely to be admitted to from the emergency department

Saolta
South/Southwest
University of Limerick
RCSI Hospitals

Dublin Midlands
Ireland East

0 2 3 4 5 6 7

W Medical assessment unit W General medical ward © Care of the elderly ward I Stroke unit
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2.4 Organisation of care in the first 24 hours

|Organisational Audit Results

Multidisciplinary team assessments within 24 hours of referral

All patients should receive an initial
physiotherapy, occupational,
nutrition and speech and language

therapy assessment using an agreed
procedure or protocol within 24
hours. [Guideline A]

Access to the multidisciplinary team (MDT) within 24
hours of referral is generally good and gaps in
medical social work and psychology are reflective a
combination of reported reduced need for the service
within 24 hours and an absence of personnel (figure
2.9).

All hospitals reported access to physiotherapy within
24 hours of referral, 96% (26/27) to speech and
language therapy, 87% (23/27) to occupational
therapy, 86% to clinical nurse specialists and 63%
(20/27) to dietetics. This access refers primarily to
HSCP assessment rather than intervention.

Figure 2.9 % of hospital groups with assessment from the MDT within 24 hours of

referral
Wireland East

& Dublin Midlands

“ RCSI Hospitals

W University of Limerick
“ South/Southwest

“Saolta

Physiotherapy ~ Speech and Occupational
language therapy
therapy

F

Medical social
worker

Clinical nurse Dietetics

specialist

Psychology

Swallow screening within 24 hours

There is access to
swallow screening within
24 hours of admission in
85% (23/27) of hospitals

(figure 2.10).

Figure 2.10 Numbers of hospitals within groups with access to

Saolta
South/Southwest
University of Limerick
RCSI Hospitals

Dublin Midlands
Ireland East

W Swallow screening within 24 hours

swallow screening within 24 hours

0 2 4 6 8

W No swallow screening within 24hrs
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2.5 Imaging

CT and MRI scanning

For all people with acute stroke
without indications for immediate
brain imaging, scanning should be

performed within a maximum of 24
hours after onset of symptoms

Rapidly accessible MRI should be

|Organisational Audit Results

CT scanning is available on all sites on a twenty-
four hour, seven-day week basis. There is a
reported 100% availability for emergency CT within
twenty-four hours and reported 100% availability
for routine CT scanning within forty-eight hours.
Access to CT imaging is further evaluated in the
clinical audit section.

available where there is still
diagnostic uncertainty after CT
scanning. [Guideline A]

MRI access is available at all times in only two
hospitals, however 85% of hospitals have access to
MRI during the normal working week.

Early follow-up imaging of the carotid arteries is
essential and is available in the vast majority of
sites within 48 hours.

Table 2.8 summarises the access to MRI and carotid
duplex nationally.

Table 2.8 Availability of MRI and carotid duplex scanning by hospital group

Access to MRI 24/7 17(1) | 0(0) 25 (1) 0(0) 0(0) 0(0)
’F‘rciz:s::wm' Monday- | g3(5) | 100(5) | 75(3) 100 (1) 83 (5) 100 (5)
:I‘i’titii:igﬂhﬂ:::""i"g 33(2) | 60(3) | 100(4) 0(0) 33(2) 0(0)
:I'zﬁfﬁzzczx: scanning | 3305) | e0(3) | 100(4) | 100(1) 33(2) 20(1)
Access to carotid duplex 0(0) 0(0) 0(0) 0(0) 0(0) 0(00
24/7

':;;:Zsa ;‘_’F:‘;’J:;i:r::p'ex 100(6) | 80(4) | 100(4) | 100(1) 83 (5) 100 (5)
sv?tl::i:ig‘:gzir‘i daptes 50(3) | 60(3) | 100(4) 100 (1) 83 (5) 0(0)
:;;:::z‘rz:z:ﬁd duplex | c5(3) | 80 ) 75 (3) 100 (1) 83 (5) 20(1)
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Transient ischaemic attack/neurovascular service

Findings indicate that 26% (7/27) of hospitals have a
specialist neurovascular clinic, ranging from daily to PatientswithTIASheuldibe referred
once a month clinics. Some sites operate a rapid access to a hospital with a specialist stroke
service and other services provide a general service for immediate assessment,
neurovascular outpatient model. The majority of investigation, and treatment.

services require their TIA patients to be admitted in [Guideline A]

order to access neuroimaging such as carotid duplex

and MRI or to access cardiac diagnostics such as holter

monitoring or transoesoephageal echocardiogram.

26% of sites had agreed protocols between acute and primary services for the rapid assessment of
potential TIA patients. Table 2.9 indicates the access to neurovascular services nationally, identifying
improvements since INASC 2008 although neurovascular clinics are less available compared to SSNAP
2014. However as stated many sites choose to admit their patients for rapid assessment and
investigation and this approach may suit certain services better than attempting to provide full

outpatient based assessment.

Table 2.9 Access to neurovascular service

Neurovascular clinic 26% (7/27) 16% (6/37) 98% (163/167)
Provision of a service that enables patients to | 74% (20/27) 16% (6/37) *
be seen and investigated within 7 days of
minor stroke/TIA

* SSNAP report data based on pati seen and ir igated on the same day.
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Table 2.10 Summary of national TIA/Neurovascular services

Mater v 20 | v v v v
Misercordaie

University Hospital

St Vincent’s v v

University Hospital

Midland Regional v v v

Hospital Mullingar
Wexford General
Hospital

St Luke’s Hospital,
Carlow Kilkenny
Our Lady’s Hospital v v v
Navan
St James’s Hospital | o 8| v v v v v
Adelaide, Meath, v 20 | v v v v
National Children’s
Hospital

Naas General
Hospital

Midland Regional
Hospital Tullamore

Midland Regional v

Hospital Portlaoise

Our Lady of v 4 v v

Lourdes Hospital

Cavan General v v '4
Hospital

Beaumont Hospital v v

Connolly Hospital v 4 | v v v 4 v
University Hospital v v
Limerick

University Hospital v v v v
Waterford

South Tipperary v 1| v v

General Hospital

Cork University v 20 | v v v v
Hospital

Kerry General v v
Hospital

Mercy University v v v v v
Hospital

Bantry General v v v
Hospital

University College v

Hospital Galway

Portiuncula v

Hospital

Mayo General v

Hospital

Sligo General v v v
Hospital

Letterkenny v

General Hospital
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2.6 Stroke unit models
Availability of stroke units

There is a reported availability of a stroke unit in
78% (21/27) of sites. This is a significant
development since INASC 2008, which reported the
presence of 1 stroke unit. Of the remaining

All'stroke patients should/have

immediate access to a stroke unit,
where they are cared for by.a multi
professional team who has specialist
knowledge, training andiskills in stroke hospitals three had a ward with a strong emphasis

care. [Guideline A] on stroke care and multidisciplinary team working

ethic, and with a small amount of reorganisation

could be identified as a stroke unit. The remaining
three sites had no infrastructure in place for a
stroke unit (figure 2.11).

Figure 2.11 Availability of stroke units

6
5
4
3
2
1
0
Ireland East Dublin Midlands RCSI University of ~ South/Southwest Saolta
Limerick
W Stroke Unit & No Stroke Unit

Type of stroke unit

Each organisation was asked to further define
the type of stroke unit it operated based on Figure 2.12 Type of stroke units avallable
three options;

Acute stroke unit - stroke patients are
accepted acutely but discharged or

transferred early, usually within seven days. Acute
Stroke
Unit, 12

Combined stroke unit - accepts stroke
patients acutely and provides rehabilitation
for several weeks if necessary.

Rehabilitation stroke unit - accepts stroke
patients once acute phase is complete with a
focus on rehabilitation.

57% (12/21) of stroke units were defined as acute stroke units with 43% (9/21) defined as combined
stroke units, (figure 2.12). One site did identify itself as a rehabilitation stroke unit, and while it had a

strong stroke rehabilitation ethos, the beds were not geographically discreet within the generic
rehabilitation unit. Table 2.11 indicates the distribution of stroke units throughout the groups.
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Table 2.11 Location of stroke units

Mater Misercordaie University Hospital

Organis

St Vincent’s University Hospital

Midland Regional Hospital Mullingar

Wexford General Hospital

A

St Luke’s Hospital, Carlow Kilkenny

Our Lady’s Hospital Navan

St James’s Hospital

Adelaide, Meath, National Children’s Hospital

Naas General Hospital

Midland General Hospital Tullamore

Midland General Hospital Portlaoise

Our Lady of Lourdes Hospital

Cavan General Hospital

|

Beaumont Hospital

Connolly Hospital

University Hospital Limerick

University Hospital Waterford

South Tipperary General Hospital

Cork University Hospital

Kerry General Hospital

Mercy University Hospital

Bantry General Hospital

[

University College Hospital Galway

Portiuncula Hospital

Mayo General Hospital

Sligo General Hospital

Letterkenny General Hospital
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Stroke unit criteria

All sites that admitted stroke patients acutely
to their stroke unit were asked if they fulfilled

Allistroke units providing care for
o E the recommended features of an acute stroke

acute stroke patients must beina

unit.
geographicallydiscreteiarea) have Table 2.12 compares the results with SSNAP
the capacity to monitorand 2014, specifying differences in the features as
regulate basic physiological described. 33% (7/21) of stroke units have all
function, access to immediate features of an acute stroke unit, table 2.13.

It is important to note that SSNAP 2014 define
stroke unit beds according to two types; type
1, beds solely used for the first 72 hours after
[Guideline A] stroke and type 3, beds used for both the first
72 hours of care and beyond. Only one
hospital in this audit defines their beds in this
way and for that reason we have compared the
data against the type 3 beds in SSNAP 2014.

imaging and be staffed/by a

specialist multidisciplinary team.

Table 2.12 Features of a stroke unit

Continuous physiological monitoring (ecg, oximetry, blood pressure) 57(12) 88
Access to scanning within three hours of admission* 86(18) 99
A policy for direct admission from the emergency department 86 (18) 50
Specialist ward rounds at least 5 times per week** 71(15) 30
Acute stroke protocols and guidelines 95 (20) 99
Nurses trained in swallow screening 52(11) 96
Access to 24 hour brain scanning*** 100 (21) N/A
Nurses trained in stroke ment and n gement**** N/A 95

* SSNAP = immediate access to brain scanning

** SSNAP = consultant led ward round 7 times per week vs NSA 2015 5 times per week
*** SSNAP = not identified as a feature of a stroke unit

**** National Stroke Audit 2015 = not identified as a feature of a stroke unit
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Table 2.13 Acute stroke unit criteria

St Vincents 86
University v v v v v v %

Hospital
St James Hospital 100%

Adelaide, Meath, 100%
Netlonal v v v v v v v

Children’s
Hospital

Our Lady of 71%
Lourdes Hospital

?:p:':f"“' v v v v v v 86%

Beaumont 100%
Hospital v v v v v v v

Uni 71%
Hospital Limerick v v ( v v

University 100%
Hospital v v v v v v v
Waterford

South Tipperary 100%
Hospital v v v v v v v

Portiuncula 86%
Hospital

r;",jf”"' v v v v 57%

St Luke’s 100%
Hospital, Carlow v v v v v v v

Kilkenny

Bantry General 100%
Hospital v v v v v v v

Mater 86%
Misercordaie o 3 ¥ L4 v v

University
Hospital
Midland Regional 29%
Hospital Z c4
Mullingar
Wexford General 43%
Hospital v v v

Naas General 86%
Hospital v v v v v v

Midland Regional 14%
Hospital
Portlaoise

Cork University 86%
Hospital v v v v v v

Mercy University 86%
Hospital

University 57%
College Hospital “ ¥ v L4
Galway
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Access to stroke unit beds

The results of the organisational audit 2015 identify the
variance between the number of designated stroke beds
and the number of in-patients with a principal diagnosis of
stroke. The data presented is based on the day the
proforma was completed in each site, between 7/1/2015 to
25/3/2015.

In total, there were 386 in-patients with a principle

16

12
10

O N B O®

diagnosis of stroke. The number of stroke unit beds
available nationally was 150. Therefore, 61% of stroke
patients were not cared for in a stroke unit.

A needs assessment was undertaken in 51% (17/33) of sites
reported to identify the appropriate number of beds
required for the population.

Figure 2.13 indicates the appropriate occupancy of stroke
patients in designated stroke beds. Ideally beds should be
protected for stroke patients only, however in practice and
with the bed shortages, patients with other conditions are
admitted to stroke units. Figure 2.14 highlights the gap
between the number of stroke inpatients and the number of
stroke unit beds available. The process did not identify the
patients who were awaiting discharge.

Figure 2.13 Stroke unit bed occupancy

Number of Stroke beds per Site === Number of Stroke Patients in Stroke Beds

Figure 2.14 Stroke in-patients versus stroke beds

N > ©
Number of Stroke Unit Beds «====Number of Stroke Patients on Site
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Stroke unit admission criteria

Established admission criteria were reportedly in
All stroke patients should have place in 76% (16/21) of the stroke units.
immediate access to a stroke unit. Restrictions included: by age; severity of stroke;
[Guideline A] and dementia. However, only 12 sites identified
what those criterion were. Six sites 