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Abstract
Ischaemic stroke clinical outcomes are improved by earlier treatment with
intravenous thrombolysis. An existing pathway at the Mater University Hospital for
assessment of suspected acute stroke in the Emergency Department was updated,
aiming to shorten ‘door to needle time’. This study examines the final clinical
diagnosis of Dublin Fire Brigade Ambulance Paramedic identified Face Arm Speech
Test (FAST) positive patients presenting to the Emergency Department over a 7
month period. A retrospective analysis was carried out of 177 consecutive FAST
positive patients presenting between March and November 2014. The final clinical
diagnosis was acute stroke in 57.1% (n=101) of patients. Of these, 76 were
ischaemic strokes of whom 56.5% (n=43) were thrombolysed. In the pre-hospital
setting Ambulance Paramedics can identify, with reasonable accuracy, acute stroke
using the FAST test. Over half of the ischaemic stroke patients presenting via this
pathway can be treated with intravenous thrombolysis.
Introduction
Earlier treatment of acute ischaemic strokes with intravenous thrombolysis is known
to reduce disability1. Many studies, however, show low treatment rates and
significant regional variation. In Holland, thrombolysis rates of 5.7%-21.7% were
reported over 12 centres2. In the USA, amongst Medicare beneficiaries in 20072010, a treatment rate of 3.7% was found3. An additional 7,000 patients per annum
would be treated if all regions performed at the level of the 75 th percentile. In the UK
in 2008, 26% of ischaemic stroke patients were eligible for treatment, yet only 1.4%
of patients were thrombolysed4. Clinical guidelines recommend acute hospital prenotification by Emergency Services of suspected acute stroke patients 5,6. In Ireland,
the National Ambulance Service utilises the Face Arm Speech Test (FAST). The
FAST test has been shown to have good sensitivity but limited specificity 7.
Documentation of a pre-hospital stroke scale increases sensitivity and positive
predictive value (PPV) of pre-hospital stroke recognition and improves acute stroke
treatment8. Using Lean Health Care methodology, an existing pathway in the Mater
Hospital for assessment of suspected acute stroke was updated, aiming to shorten
‘door to needle time’.
Methods
Admission records review identified 177 consecutive pre-notified ‘FAST positive’
patients presenting to the Emergency Department between March and November
2014. Date and time of presentation, presentation during regular or ‘on call’ hours,

type(s) of initial neuroimaging, whether tPA was administered and the final clinical
diagnosis were recorded. Acute strokes and stroke mimics were defined by the final
diagnosis on discharge, decided by the treating stroke physician.
Results
One hundred and seventy-seven patients (54.8% Male, 45.2% female) were
included. Age range was18-97 years (median 69 years). Sixty-seven point-eight
percent presented outside normal working hours, 95.5% underwent immediate
imaging (CT Brain, CT Angiogram), and 86.8% of patients with acute ischaemic
stroke underwent both. In total, 57.1% (n=101) had a final diagnosis of acute stroke.
Of these, 75% (n=76) were ischaemic and of these, 56.5% (n=43) were
thrombolysed. Two stroke mimics were treated. Patient age and time of presentation
had no significant impact on the proportion with final diagnosis of acute stroke
(62.1% age 80 and over versus 54.5% age < 80 and 60% during regular hours
versus 57.5% outside regular hours).
Discussion
Intravenous thrombolysis is the only licensed drug therapy for acute ischaemic
stroke that has been proven to lessen patient disability. We have shown that a high
percentage of acute ischaemic stroke patients who present early to hospital can be
treated (56.5%). The importance of system-wide organization of acute stroke
services is further emphasized by recent findings in the USA, at ‘Get with the
Guidelines’ Stroke Hospitals, of an increase in treatment rate of fully eligible patients
arriving within 2 hours of symptom onset from 42.6% in 2003-5 to 77% in 2010-119.
We believe that additional progress can be made in Ireland to further increase
treatment rates. This study does not include the winter peak in stroke incidence.
Whether this would impact on the accuracy of FAST is unknown. We do not have
data on the number of FAST patients bypassing affiliated hospitals through bypass
protocols. It was also not possible to calculate sensitivity or false negative figures for
the FAST assessment, from the data collected. Nearly 60% of FAST positive
patients identified by Ambulance Paramedics had a final diagnosis of acute stroke.
This figure is less than the positive diagnosis rate of 83% previously reported by
Harbison et al10 indicating that further education and training of staff is required. Two
thirds of strokes presented out of hours. This demonstrates the importance of acute
stroke training for all on-call health care staff spanning the pre-hospital and acute
hospital settings as well as highlighting the need to have adequately resourced
diagnostics and specialist stroke clinicians available 24/7 in hospitals receiving acute
stroke patients.
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