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The spectacular recent trials of urgent
neurointervention for acute stroke:

fuel for a revolution

How should we redesign our stroke services in light of neurointerventional advances?

tion for treating ischaemic stroke were simultaneously

published — a triad of gloom.*® In just over 2 years
since, five positive trials have been reported.*®* What ex-
plains this extraordinary turnaround, and what are the
implications for stroke services in Australia and around
the world? The answers to these questions are surprising
and reflect a mixture of science, technology and policy.

I n 2013, neutral results from three trials of neurointerven-

The roles of science, technology and policy

The science involved is the culmination of a decade of
work on proving that brain imaging can identify the is-
chaemic penumbra — the area of the brain that has shut
down and is on the path to infarction but, with success-
ful reperfusion, is potentially salvageable. By recruiting
patients with a favourable profile for reperfusion therapy
(so-called target mismatch, where the ratio of perfusion
lesion to established infarct is > 1.8, the perfusion lesion
volume is >15mL, and the established infarct volume
is <70mL)’ we are now able to identify those who are
likely to respond well. In addition, computed tomogra-
phy (CT) angiography is now widely available and can
demonstrate major cerebral vessel occlusion — a clear
target for therapy.’

In contrast to the neutral trials, the recent trials all used
either advanced imaging to identify patients with the
“reperfusion responder” profile or angiography to prove
major vessel occlusion, or both, then randomly assigned
this population of likely responders to receive endovas-
cular reperfusion (usually in addition to alteplase throm-
bolysis) or standard acute stroke care. The combination
therapy resulted in potent reperfusion and a dramatic
treatment effect (Appendix), such that three of the five
neurointervention trials were stopped early.

The technology is all about the device. In today’s fast-
moving world, it is almost impossible to design, fund and
complete a trial of a device without it becoming obsolete
by the time the trial has finished — the fate of the previous
studies.'® Unlike in coronary intervention, the throm-
bus or embolus in ischaemic stroke must be physically
extracted, and the new generation of retrievable stents
are a major advance in this regard. One of the recent tri-
als, MR CLEAN, demonstrated that carotid stenting (for
extracranial occlusion) was also required for 13% of the
patients receiving intra-arterial treatment.*

b

Finally, the unanticipated influence of policy can have
profound effects. One of the neutral trials, IMS III, was
conducted in the United States at a time when neuroin-
tervention was generously compensated.! This, together
with the attractiveness of the technology (despite its lack
of evidence), meant that most people were treated outside
the trial. The difficulties in recruitment (only one or two
patients per centre per year) and a possible selection bias
of recruiting only “difficult” patients might have had an
effect on the results of IMS IIL

In contrast, the Dutch MR CLEAN trial provides an
important lesson.* All the neurointervention centres in
the Netherlands participated in this trial, and from 2013
there was no reimbursement for people treated outside
the trial. This allowed some 500 patients to be recruited
from 16 sites in just over 3 years, compared with IMS
III, which needed 7 years to recruit 656 patients from 58
sites. If trial-only reimbursement for unproven devices
were enforced, it is likely that reliable data on efficacy
would have been available much earlier, potentially sav-
ing hundreds, if not thousands, of lives.
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Implications for practice

Implementing intravenous thrombolysis has been a diffi-
cult and protracted affair, and we are still researching the
best ways to achieve it.” However, there has been progress
in Australia, thanks to the hard work of clinicians in the
state stroke networks. For example, in New South Wales,
the Agency for Clinical Innovation led the establishment
of a state-wide stroke reperfusion strategy that involved
training paramedics to screen for potential thrombolysis
candidates with the FAST (Face, Arms, Speech, Time) test
and fast-tracking potentially eligible patients to 24-hour
thrombolysis centres.

Our challenge is how to redesign our stroke services and
how best to build capacity in the neurointerventional
workforce. What is the required infrastructure, support
and training in advanced imaging selection that would
work in our hospitals? The London model of hyperacute
stroke centres might work in our capital cities, but the
“drip and ship” model of starting thrombolysis followed
by urgent transfer to a comprehensive stroke centre
may be a solution for outer metropolitan and regional
thrombolysis centres. It is abundantly clear that we will
never be able to provide on-site neurointervention at all
stroke thrombolysis-capable hospitals, nor achieve com-
plete equity of access to endovascular therapy for stroke
patients from rural and remote communities.

A potential solution to the shortage of neurointerven-
tionalists is the emerging model to train neurologists in
interventional neuroradiological skills. Given there is
broad acceptance that a stroke physician (with appropriate
training) does not necessarily have to be a neurologist,
there is growing support in the US and Australia for the
position that a neurointerventionalist does not have to
be a radiologist, provided he or she has had appropriate
training."

The exact shape of future neurointerventional stroke
centres is still uncertain, but the endovascular revolution
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has arrived, and the stroke community needs to work
quickly to redesign stroke care services and build the
workforce of specialists trained in endovascular thera-
pies. Drivers for change will include the new national
stroke care standard (launched on 10 June 2015)*? and the
next revision of the national Clinical guidelines for stroke
management.

Stroke medicine has come a long way from the nihilism
of two decades ago, with numerous interventions now
supported by high-level evidence. Immediate brain imag-
ing will identify strokes that are due to haemorrhage,
and rapid blood pressure lowering and stroke unit (or
intensive) care are the mainstay of treatment for these
patients, with surgery needed only for a select few. For
patients with ischaemic stroke, revascularisation with
appropriate intravenous thrombolysis should be sought,
followed by advanced brain imaging to identify patients
suitable for additional endovascular therapy.

What is the future? Colleagues in the US and Germany
are exploring the utility of an ambulance with an onboard
CT scanner (Box), with anecdotal reports of excellent
responses to alteplase when given within minutes of
major stroke onset. The search is also on for more effec-
tive intravenous thrombolytic drugs, with Australia
leading an international trial of tenecteplase versus the
current standard, alteplase.” However, none of this will
be effective without further public health interventions
to improve awareness of stroke and the importance of
immediately calling 000 for any suspected stroke patient.
When it comes to stroke, time is brain.
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