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LEADING CAUSES OF YLLS TO PREMATURE DEATH, 1990 AND 2013, AND PERCENT CHANGE, 1990-
2013

® Communicable, maternal, neonatal, and nutritional diseases
@ Non-communicable diseases

® Injuries
1990 ranking 2013 ranking % change 1990-2013
Ischemic heart disease o o Ischemic heart disease -57%
Cerebrovascular disease 9— __________ Lung cancer -12%
Lung cancer @— T e Cerebrovascular disease -48%
corD @) 5%
Lower respiratory infect 0 44%
Road injuries a -22%
Colorectal cancer {4 -42%
Congenital anomalies 0- . 20%
Self-harm -20%
Breast cancer (¥ -43%
Alzheimer disease (i \ m Road injuries -64%

YLLs are years of life lost due to premature mortality.

Rankings are based on YLLs per 100,000, all ages, not age-standardized.
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The Demographlc Transition
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Discharge rate per 100,000 population
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Advances in Stroke Care

Oxford Textbook of Medicine, 1983

“ There is probably little that medical treatment can do to alter the
immediate prognosis of stroke. Both fibrinolytic drugs and anti-
coagqulation increase the risk of intracranial bleeding and should
usually not be used.”

Research advances
1993 Evidence for Stroke Unit benefits
1994  Carotid Endarterectomy
1997  Aspirin to prevent early recurrent stroke

2003 Alteplase licensed for treatment acute ischaemic stroke,
NICE recommended 2007

2004 Outpatient therapy services

2005 Early supported discharge services

2007  Hemicraniectomy for malignant MCA infarction
2009 More protection for patients with atrial fibrillation
2015 7




The New England
Journal of Medicine

©Copyright, 1995, by the Massachusetts Medica Society

Volume 333

DECEMBER 14, 1995

Number 24

TISSUE PLASMINOGEN ACTIVATOR FOR ACUTE ISCHEMIC STROKE

THE NATIONAL INSTITUTE OF NEUROLOGICAL DISORDERS AND STROKE rt-PA STROKE Stuby GROUP*

Abstract Background. Thrombolytic therapy for acute
ischemic stroke has been approached cautiously be-
cause there were high rates of intracerebral hemorrhage
in early clinical trials. We performed a randomized, dou-
ble-blind trial of intravenous recombinant tissue plasmin-
ogen activator (t-PA) for ischemic stroke after recent pilot
studies suggested that t-PA was beneficial when treat-
ment was begun within three hours of the onset of stroke.

Methods. The trial had two parts. Part 1 (in which 291
patients were enrolled) tested whether t-PA had clinical
activity, as indicated by an improvement of 4 points over
base-line values in the score of the National Institutes of
Health stroke scale (NIHSS) or the resolution of the neu-
rologic deficit within 24 hours of the onset of stroke. Part
2 (in which 333 patients were enrolled) used a global test
statistic to assess clinical outcome at three months, ac-
cording to scores on the Barthel index, modified Rankin
scale, Glasgow outcome scale, and NIHSS.

Results. In part 1, there was no significant difference
between the group given t-PA and that given placebo in

the percentages of patients with neurologic improvement
at 24 hours, although a benefit was observed for the t-PA
group at three months for all four outcome measures. In
part 2, the long-term clinical benefit of t-PA predicted by
the results of part 1 was confirmed (global odds ratio for
a favorable outcome, 1.7; 95 percent confidence interval,
1.2 to 2.6). As compared with patients given placebo, pa-
tients treated with t-PA were at least 30 percent more
likely to have minimal or no disability at three months on
the assessment scales. Symptomatic intracerebral hem-
orrhage within 36 hours after the onset of stroke occurred
in 6.4 percent of patients given t-PA but only 0.6 percent
of patients given placebo (P<0.001). Mortality at three
months was 17 percent in the t-PA group and 21 percent
in the placebo group (P=0.30).

Conclusions. Despite an increased incidence of symp-
tomatic intracerebral hemorrhage, treatment with intrave-
nous t-PA within three hours of the onset of ischemic
stroke improved clinical outcome at three months. (N Engl
J Med 1995;333:1581-7.)

Curiously, the paper that changed Geoff Donnan’s practice is the very same one
that changed Gord Gubitz’s practice. Maybe this is because both subspecialize in
stroke, and because for stroke doctors to come rushing into hospital to give a
treatment that might actually work has come as something of a culture
shock. Charles Warlow, 2002



Benefits of tissue Plasminogen Activator (tPA)
treatment: time is brain

“The typical patient loses 1.9 million neurons each minute in which stroke is

untreated”
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WITH A STROKE,
TIME LOST IS BRAIN LOST.

Saver, Stroke 2006



Relationship of stroke onset to start of
treatment with excellent functional outcome

Odds of a
' favourable
59 1 outcome drop
3 off by a factor of
two 1n each 90-
min period.

Saver J, Levine S, Lancet 375;1667



The German Model




Control Group Difference

(95%Cl)

Alarm to
therapy
Decision(min)

76(63-94) <0.0001 41(36-48)

Symptom onset
to therapy
decision(min)

IV tPA rate

104(80-156)  <0.0001 43(30-58)

8(17%) 0.3

Alarm to end of
CT(min)

Symptom onset
to end of
CT(min)

71(62-87) <0.0001 38(33-43)

97(74-156) <0.0001 39(26-52)

Walter S, et al Lancet Neurol. 2012 May;11(5):397-
404
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Clot Extraction
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A Patient’s Story




ESCAPE

Endovascular treatment for Small Core and Anterior circulation
Proximal occlusion with Emphasis on minimizing CT to
recanalization times

John Thornton?!, David Williams!-2on
behalf of the ESCAPE Trial
Investigators

Beaumont Hospital',RCSI?

Principal

Investigators:

Michael D Hill

Mayank Goyal N Engl J Med 2015;372:1019-1030

Andrew M Demchuk



ESCAPE Concept

Question: “Do | take this patient for
endovascular treatment (thrombectomy)?”

. Sequential patient randomization
Fast and simple imaging paradigm
. Quick workflow — parallel processing

Effective technology & technique to get TICI
2b/3 reperfusion

N Engl J Med 2015;372:1019-1030



Methods

22 centres in Canada (11), US (6), Korea (3), UK (1),
Ireland (1)

tPA given when patient eligible (no waiting for tPA
response)

Imaging must have shown: small core, proximal
intracranial artery occlusion, moderate-good
collaterals using CT, mCTA (use of MRI discouraged)

Intensive quality improvement program with
personalized site visits

N Engl J Med 2015;372:1019-1030



ESCAPE Recruitment Dublin Site

Letterkenny

Beaumont
Mater

AMNCH
St James
Naas

34 Patients

recruited in
N Engl J Med 2015;372:1019-1030 Ireland



ESCAPE Outcomes

MEDICAL TREATMENT ENDOVASCULAR TREATMENT
(No endovascular treatment) (With medical treatment)

§ i

oty | gty

29% 52% 19% 53% 37% 10%
Positive Disability Death Positive Disability Death
QOutcome Outcome

Engl J Med 2015;372:1019-1030

2015-02-11 www.escapetrial.org
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A Randomized Trial of Intraarterial Treatment for Acute

Ischemic Stroke

O.A. Berkhermer, P.S.S. Fransen, D. Beumer, LA. van den Berg, H.F. Lingsma, AJ. Yoo, W,J. Schonewille, | A. Vos,
P.J. Nederkoorn, MJ.H. Wermer, MAA. van Walderveen, J. Staals, J. Hofmeier, J.A. van Oostayen,

GJ. Lycklama 4 Nijeholt, J. Boiten, P.A. Brouwer, B,J. Emmer, S.F. de Bruijn, L.C. van Dijk, LJ. Kappelle, R.H. Lo,
EJ. van Dijk, J. de Vries, P.L.M. de Kort, W,J.J. van Rooij, J.5.P. van den Berg, BAAM. van Hasselt, LAM. Aerden,
RJ. Dallinga, M.C. Visser, |.CJ. Bot, P.C. Vroomen, O. Eshghi, T.H.C.M.L. Schreuder, RJ.J. Heijboer, K. Keizer,
A. Tielbeek, H.M. den Hertog, D.G. Gerrits, R.M. van den Berg-Vos, G.B. Karas, EW. Steyerberg, H.Z. Flach,
H.A. Marquering, M.ES. Sprengers, S.F.M. Jenniskens, L.F.M. Beenen, R. van den Berg, P.J. Koudstaal,

W.H. van Zwam, Y.BW.E.M. Roos, A. van der Lugt, RJ. van Oostenbrugge, C.B.L.M. Majoie, and D.W.J. Dippel,

for the MR CLEAN Investigators»*

ABSTRACT

BACKGROUND
In patients with acute ischemic stroke caused by a proximal intracranial arterial
occlusion, intraarterial treatment is highly effective for emergency revasculariza-
tion. However, proof of a beneficial effect on functional outcome is lacking.
METHODS

We randomly assigned eligible patients to either intraarterial treatment plus usual
care or usual care alone. Eligible patients had a proximal arterial occlusion in the
anterior cerebral circulation that was confirmed on vessel imaging and that could
be treated intraarterially within 6 hours after symptom onset. The primary out-
come was the modified Rankin scale score at 90 days; this categorical scale mea-
sures functional outcome, with scores ranging from 0 (no symptoms) to 6 (death).
The treatment effect was estimated with ordinal logistic regression as a common

The authors’ ful names, acadernic de-
grees, and affilations arelsted inthe Ap
pendix. Address reprint requests to Dr.
Dippel at the Department of Neurology
He43, Erasmus MC University Medical
Center, PO Box 2040, Rotterdam 3000
CA, the Netherlands, or at d.dippel@
erasmusmen.

Drs. Berkhemer, Fransen, and Beumer and
Drs. van Zwam, Roos, van der Lugt, van
Qostenbrugge, Majoie, and Dippel con-
ributed equallyto tis article.
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l ORIGINAL ARTICLE ”

Randomized Assessment of Rapid
Endovascular Treatment of Ischemic Stroke

M. Goyal, AM. Demchuk, B.K. Menon, M. Eesa, J.L. Rempel, J. Thornton, D. Roy,
T.G. Jovin, RA. Willinsky, B.L. Sapkota, D. Dowlatshahi, D.F. Frei, N.R. Kamal,
W.J. Montanera, A.Y. Poppe, K.J. Ryckborst, F.L. Silver, A. Shuaib, D. Tampieri,

D. Williams, O.Y. Bang, B.W. Baxter, P.A. Burns, H. Choe, J.-H. Heo,
CA. Holmsted, B. Jankowitz, M. Kelly, G. Linares, J.L. Mandzia, J. Shankar,
S.-1. Sohn, R.H. Swartz, P.A. Barber, S.B. Coutts, E.E. Smith, W.F. Morrish,

A Weill, S. Subramaniam, A.P. Mitha, ].H. Wong, M.W. Lowerison,

T.T. Sajobi, and M.D. Hill for the ESCAPE Trial Investigators*

ABSTRACT

BACKGROUND
‘Among patients with a proximal vessel occlusion in the anterior circulation, 60 to 80%
of patients die within 90 days after stroke onset or do not regain functional indepen-
dence despite alteplase treatment. We evaluated rapid endovascular treatment in addi-
tion to standard care in patients with acute ischemic stroke with a small infarct core, a
proximal intracranial arterial occlusion, and moderate-to-good collateral circulation.
METHODS

'We randomly assigned participants to receive standard care (control group) or standard
care plus endovascular treatment with the use of available thrombectomy devices (inter-
vention group). Patients with a proximal intracranial occlusion in the anterior circula-
tion were included up to 12 hours after symptom onset. Patients with a large infarct
core or poor collateral circulation on computed tomography (CT) and CT angiography

The authors’ full names, academic de-
grees, and affiliations are listed in the Ap-
pendin. Address reprint requests o Dr.
Hillat the Calgary Stroke Program, Depart-
ment of Clincal Neurosciences, Hotchkiss
Brain Institute, University of Calgary,
Foothills Hospital, Rm. 12424, 1403 29th
Street NW, Calgary, AB T2N 2T9, Canada,
or at michael hl@ucalgary.ca.

Drs. Goyal and Hill contributed equally to
this article.

A complete lst of sites and nvestiga-
tors i the Endovascular Treatment for
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Endovascular Therapy for Ischemic Stroke
with Perfusion-Imaging Selection

B.C.V. Campbell, P.J. Mitchell, T,J. Kleinig, H.M. Dewey, L. Churilov, N. Yassi,
B. Yan, RJ. Dowling, M.W. Parsons, TJ. Oxley, T.Y. Wu, M. Brooks,
M.A. Simpson, F. Miteff, C.R. Levi, M. Krause, T.J. Harrington, K.C. Faulder,
B.S. Steinfort, M. Priglinger, T. Ang, R. Scroop, P.A. Barber, 8. McGuinness,
Wijeratne, T.G. Phan, W. Chong, R\V. Chandra, C.F. Bladin, M. Badve, H. Rice,
L. de Villiers, H. Ma, P.M. Desmond, G.A. Donnan, and S.M. Davis,
for the EXTEND-IA Investigators*

ABSTRACT

BACKGROUND
“Trials of endovascular therapy for ischemic stroke have produced variable results.
We conducted this study to test whether more advanced imaging selection, recently
developed devices, and easlier intervention improve outcomes.

METHODS
We randomly assigned patients with ischemic stroke who were receiving 0.9 mg of
alteplase per kilogram of body weight less than 4.5 hours after the onset of ische-
mic stroke either to undergo endovascular thrombectomy with the Solitaire FR
(Flow Restoration) stent retriever or to continue receiving alteplase alone. All the
patients had occlusion of the internal carotid or middle cerebral artery and evidence
of salvageable brain tissue and ischemic core of less than 70 ml on computed tomo-
‘graphic (CT) petfussion imaging. The coprimary outcomes were reperfiusion at 24 hours
and carly neurologic improvement (28-point reduction on the National Institutes of
Health Stroke Scale or a score of 0 or 1 at day 3). Secondary outcomes included the
functional score on the modified Rankin scale at 90 days.

RESULTS

The authors’ ful names, acadernic de-
grees, and affilations arelisted inthe Ap-
pendix. Address reprint requests to Dr.
Campbellat the Department of Neurolo-
g, Royal Melboure Hospital, Grattan
St, Parkuille, VIC 3050, Australia, or at
bruce.campbell@mh org au.

A complete list of investigators in the
Extending the Time for Thrombolysis in
Emergency Newrological Deficiis —
Intra-Avterial (EXTEND-1A) trial s pro.
vided in the Supplementary Appendin,
avallable at NEJM.org

This artcle was published on February 11,
2015, 3 NEM.org.

N Engl] Med 2015:372:1009.15.
DO 10.1056/NEMoale752
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_ MR CLEAN EXTEND IA ESCAPE SWIFT-PRIME | REVASCAT

Sample Size

Study
Characteristics

OoTT

Primary Outcome

Safety

NNT

Endovascular
treatment vs best
medical mgt, =/- IV
tPA

6hrs

Significant shift
towards more
favourable
mRS(OR 1.67, 95%
Cl 1.21-2.3)

No difference in
mean number of
serious adverse
events

7.4

(100 Planned)

Mechanical clot
retrieval after IV
tPA vs IV tPA

6hrs

Higher Median
Perfusion (100%vs
37%, p<0.001)
Early Neurological
improvement
(80%vs
37%p<0.001)

No significant
difference
between groups in
any of the safety
outcomes (death,
symptomatic ICH
or parenchymal
haematoma)

3.2

315
(500 planned)

Mechanical
Thrombectomy +/-
IVtPA vs best
medical Mgt +/-
tPA

12hrs

Odds of
improvementin
mRS score by 1
point (OR-3.2, 95%
Cl 2.0-4.7)

Lower risk of
death(adj RR=0.5,
95%Cl 0.3-0.8) or
malignant
stroke(adj RR=0.3,
95% Cl 0.1-0.8)
lower in
intervention group
with no increase in
risk of
symptomatic ICH
(adj RR=1.2, 95%
Cl 0.3-4.6) in
intervention group

196
(833 estimated)

IV tPA +
mechanical clot
retrieval vs IV tPA

6hrs

Significant shift in
mRS scores
towards lover
scoresin
intervention group
(p=0.0002)

No increased risk
of serious adverse
events, including
symptomatic iCH,
parenchymal
haematoma and
SAH with
intervention.

206
(690 planned)

Mechanical
thrombectomy +
best medical mgt
vs best medical
Mgt

8hrs

Odds for
improvement by 1
point in mRS at
90d were
significantly
improved in the
intervention
group(OR=1.7,
95% Cl 1.05-2.8)

At 90days, the
rates of
death(18.4%vs
15.5%) and
symptomatic
ICH(1.9% vs 1.9%)
were similar
between groups.

6.5



NNT in context

6
Stroke thrombolysis

* RCTs: relatively large
treatment effect

18

Acute cardiac revascularisation

* Compares favourably with: ke CoreUn
— Other stroke therapies .
— Established coronary -
interventions Clopidogrel
pspii

Coronary Care Units
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Further Options for Acute Stroke
Management

Increase the time window for treatment
Better Patient Selection for acute treatment
Neuroprotection

Better Systems of Care

Acute treatment of TIA/Minor Stroke
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Thrombectomy 6 to 24 Hours after Stroke
with a Mismatch between Deficit and Infarct

R.G. Nogueira, A.P. Jadhav, D.C. Haussen, A. Bonafe, R.F. Budzik, P. Bhuva,
D.R. Yavagal, M. Ribo, C. Cognard, R.A. Hanel, C.A. Sila, A.E. Hassan, M. Millan,
E.l. Levy, P. Mitchell, M. Chen, J.D. English, Q.A. Shah, F.L. Silver, V.M. Pereira,

B.P. Mehta, B.W. Baxter, M.G. Abraham, P. Cardona, E. Veznedaroglu,

F.R. Hellinger, L. Feng, J.F. Kirmani, D.K. Lopes, B.T. Jankowitz, M.R. Frankel,
V. Costalat, N.A. Vora, AJ. Yoo, A.M. Malik, AJ. Furlan, M. Rubiera, A. Aghaebrahim,
J.-M. Olivot, W.G. Tekle, R. Shields, T. Graves, R.J. Lewis, W.S. Smith,

D.S. Liebeskind, J.L. Saver, and T.G. Jovin, for the DAWN Trial Investigators*

ABSTRACT

BACKGROUND

The effect of endovascular thrombectomy that is performed more than 6 hours after
the onset of ischemic stroke is uncertain. Patients with a clinical deficit that is dispro-
portionately severe relative to the infarct volume may benefit from late thrombectomy.
METHODS

We enrolled patients with occlusion of the intracranial internal carotid artery or
proximal middle cerebral artery who had last been known to be well 6 to 24 hours
earlier and who had a mismatch between the severity of the clinical deficit and the
infarct volume, with mismatch criteria defined according to age (<80 years or >80
years). Patients were randomly assigned to thrombectomy plus standard care (the
thrombectomy group) or to standard care alone (the control group). The coprimary
end points were the mean score for disability on the utility-weighted modified Rankin
scale (which ranges from 0 [death] to 10 [no symptoms or disability]) and the rate of
functional independence (a score of 0, 1, or 2 on the modified Rankin scale, which
ranges from 0 to 6, with higher scores indicating more severe disability) at 90 days.
RESULTS

A total of 206 patients were enrolled; 107 were assigned to the thrombectomy group
and 99 to the control group. At 31 months, enrollment in the trial was stopped because
of the results of a prespecified interim analysis. The mean score on the utility-weight-
ed modified Rankin scale at 90 days was 5.5 in the thrombectomy group as compared
with 3.4 in the control group (adjusted difference [Bayesian analysis], 2.0 points; 95%
credible interval, 1.1 to 3.0; posterior probability of superiority, >0.999), and the rate
of functional independence at 90 days was 49% in the thrombectomy group as com-
pared with 13% in the control group (adjusted difference, 33 percentage points; 95%
credible interval, 24 to 44; posterior probability of superiority, >0.999). The rate of
symptomatic intracranial hemorrhage did not differ significantly between the two
groups (6% in the thrombectomy group and 3% in the control group, P=0.50), nor did
90-day mortality (19% and 18%, respectively; P=1.00).

CONCLUSIONS

Among patients with acute stroke who had last been known to be well 6 to 24 hours
earlier and who had a mismatch between clinical deficit and infarct, outcomes for
disability at 90 days were better with thrombectomy plus standard care than with
standard care alone. (Funded by Stryker Neurovascular; DAWN ClinicalTrials.gov
number, NCT02142283.)

MRS at 90 days was 5.5 in
the thrombectomy group
compared with 3.4 in the
control group

Rate of functional
independence at 90days
was 49% in the
thrombectomy group
compared with 13% in the
control group

Rate of SICH and mortality
did not differ between both
groups
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NHS thrombectomy plan needs more doctors, say

stroke experts

Anne Gulland
London

Stroke experts have warned that not cnough doctors are trained
10 carry out mechanical thrombectomy, afier NHS England
announced that the procedure will be performed on all patients
who have had acute ischaemic stroke.

NHS England said that the procedure, which involves removing
i blood clot from the brain using a stent, would be inroduced
in 24 specialist neuroscience centres throughout the country
from this year, eventually benefiting around 8000 patients a
year.

The Royal College of Physicians first
thrombectomy for patients with acute ischaemic stroke in
suidelines last year.' A systematic review and meta-analysis in
The BMJ found that the procedure. if performed within six to
sight hours of a stroke occurring, produced functional benefits
with no detrimental effects, when compared with medical care
alone.”

Martin James. associate direetor of the Royal College of
Physicians' stroke programme, said that the plan to commission
the procedure was “very welcome indeed” but added, “There
remain ial chall 10 its i i least
the relatively few doctors trained o perform the procedure,
Tewer than 100 in the whole UK.

“What we urgently need now is for NHS England to take the
lead and invest in the additional capacity of doctors and centres

estimated 8000 [people] to receive this treatment in coming
years”

Nicola Strickland, president of the Royal College of
Radiologists, described the procedure us an “amazing, disability
sparing treatment” but said that NHS England had not indicated
how its plans would be achieved,

She said, “Interventional neuroradiologists are the doctors who
perform this intricate and lifesaving procedure, We are already
facing a severe shortage of radiologists across the hoard in this
country . .. We need the necessary investment in our workforce
to make sure as many patients as possible can benefit from it."

Juliet Bouverie, chief executive of the Stroke Association.
described thrombectomy us 4 “game changer”™ but added, “Tts
delivery across England will need significant changes to NHS
stroke services, as well as an increase in the number of trained
professionals who can carry out the procedure so that as many
people as possible can benefit from this powerful new
treatment.”

Simon Stevens, chief executive of NHS England, “This
major national upgrade 10 stroke services puts the NHS at the
leading edge of stroke care internationally. Tt's another practical
example of the NHS quietly expanding innovative modern care
that will really benefit patients, but which tends te be invisi
in the public debate about the NHS."
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EDITORIAL

Mechanical thrombectomy services:
can the UK meet the challenge?

Andrew Clifton

In this issue, Werring et al* have set out
the evidence, patient selection and tech-
nique of onc of the most effective new
treatments in stroke medicine, with a
‘number needed to treat’ of fewer than
three for improved functional outcome.
The UK’s National Institute for Health
and Care Excellence (NICE) (February
2016)* and the Royal College of Physi-
cians of London (October 2016)* have
each issued guidelines on its uptake, but
these are purely advisory. In April 2017,
National Health Service (NHS) England
announced that it will commission
mechanical thrombectomy. This is likely
to be one of the biggest funding commit-
ments that NHS England specialised
commissioning has ever made: over
£100 million per year when fully imple-
mented, but balanced by massive life-
changing patient benefit. NHS England is
now working to assess each of England’s
24 neuroscience centres to establish the
degree of readiness to provide this
service.

The challenge will be to deliver the
service to our patients safely and effec-
tively. It will be a very major undertaking
to provide the additional doctors, nurses,
radiographers and other staff to be able

neuroscience centres will be the only sites
performing  these  procedures, and
whether neurointerventionalists will be
supported in some centres by general
interventional  radiologists, cardiology
colleagues or even interventional stroke
physicians and neurologists who have
undergone appropriate training. The
other option would be for some
geographical areas to have regional
thrombectomy centres staffed by trained
non-neurointerventionalists. These logis-
tics are currently being considered.

As Werring et al discuss, there are two
ways to deliver thrombectomy: either
‘drip and ship’, or ‘mothership’ direct
transfer to specialist centre. Both may be
appropriate, depending on the geograph-
ical spread of the local population.
However ‘drip and ship’ has its own chal-
lenges: the patient needs a RED category
response for transfer from the triaging
interventional centre/hyperacute  stroke
unit to the thrombectomy centre, and this
will need to be commissioned. The other
major challenge is the investment in
training and resources to deliver the
immediate imaging in district general
hospitals triaging for ‘drip and ship’.
Currently, there are too few radiogra-

NHS|

England

.\QQ

Clinical
Commissi
Policy P
Mechagjcal

thr ectomy for
aGyte ischaemic
stroke

osition:







‘Mothership’ vs ‘Drip and Ship’




Drip ‘N Ship Versus Direct to
Thrombectomy Centre
Conditional Probability Modelling
In Ireland

Jessalyn K. Holodinsky, MSc, Alka B. Patel, MGIS PhD, John Thornton, MB FFR RCSI,
Noreen Kamal, PhD, Lauren R. Jewett, BSc, Peter J. Kelly, MD MS, Sean Murphy, MD,
Ronan Collins, MD, Thomas Walsh, MB BCh, Simon Cronin, MB PhD, Sarah Power, MB
PhD, Paul Brennan MRCPI FRCR FFRRCSI MSc, Alan O’Hare MB BCh BAO. MRCPI, MSc,
FFRI(RCSI), Dominick J H McCabe PhD, FRCPI, Barry Moynihan, MD, Seamus Looby,
MRCPI FFR RCSI, Gerald Wyse, MB BCh BAO MRCPI FRR RCSI, Joan McCormack, RGN

MSc, Paul Marsden, BSc, Joseph Harbison, MD, Michael D. Hill, MD MSc, David
Williams, MB PhD




Background

* Endovascular therapy has
revolutionized ischemic
stroke care

e EVT centers tend to be
located in urban areas so
quick access isn’t available
for all patients

Time A

Door In Door
OutTime

* For patients outside EVT
centre catchment areas
there are two transport
options

— Drip ‘n ship (solid line)
— Mothership (dashed line)

Holodinsky et al. Drip and Ship Versus Direct to Comprehensive Stroke
Center: Conditional Probability Modeling. Stroke. 2017;48(1):233-238.



Objective

* To apply a previously published conditional
probability modelling framework to a defined
geographic area in order to predict the best
transport option for patients with known large
vessel occlusion
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Results: Real Treatment Times

DTN: actual hospital
median, ranges from 52 —

137 mins (Irish National Stroke
Register)

DIDO: DTN + 60 mins

(Irish National Stroke Register and
Beaumont Hospital Thrombectomy
Registry)

DTP mothership: 100
mins

DTP drip and ship: 10
mins

(Beaumont Hospital
Thrombectomy Registry)



Results Real Treatment Times

Why are there isolated
regions where
mothership is the best
option?

In the drip and ship
model patients are
transported first to their
nearest thrombolysis
centre

In some cases this
involves travel in the
opposite direction from
the thrombectomy centre

This “doubling back”
never produces the
greatest probability of
good outcome



Results: What if the Thrombectomy Centre was faster?
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Results: What if the Thrombolysis Centre was faster?
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Results: What if the Transfer System was faster?
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Results: What if all systems were faster?
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thrombolysis centres in favour of endovascular thrombectomy (mothership) outweighs transport to the nearest throm-
bolysis centre for dteplase and then transfer for endovascular thrombectomy (drip-and-ship). We use conditiona
probability modelling to determine the impact of treatment times on transport decision-making for acute ischaemic

stroke.
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thrombolysis centre and the
thrombectomy centre

However, other factors such as
economics, staffing, and other
resources need to be considered
as well
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‘Drip and Drive’

ORIGINAL RESEARCH

ic Stroke

'Drip-and-drive’: shipping the neurointerventionalist
to provide mechanical thrombectomy in primary

stroke centers

Caspar Brekenfeld," Einar Goebell," Holger Schmidt,>* Henning Henningsen,*
Christoffer Kraemer,” Jorg Tebben, Fabian Flottmann,' Gétz Thomalla,® Jens Fiehler'

ABSTRACT

Background To satisfy the increasing demand of
mechanical thrombectomy (MT) for acute ischemic stroke
treatment, new organizational concepts for patient care
are required. This study evaluates time intervals of acute
stroke management in two stroke care models, including
one based on transportation of the interventionalist from
a comprehensive stroke center (CSC) to treat patients in
two primary stroke centers (PSC). We hypothesized that
time intervals were not inferior for the ‘drip-and-drive’
concept compared with the traditional ‘drip-and-ship’
concept.

Methods Patients treated with MT at the PSC
(‘drip-and-drive’, 'D+D group') were compared with
patients transferred from PSC to CSC for MT (‘drip-
and-ship’, 'D+S group’) with regard to time delays.

Time intervals assessed were: symptom onset to initial
CT, to angiography, and to recanalization; time from
initial CT to telephone call activation, to arrival, and to
angiography; and time from telephone call activation to
arrival and from arrival to angiography.

Results 42 patients were treated at the PSC after
transfer of the interventionalist, and 32 patients were
transferred to the CSC for MT. The groups did not differ
with regard to median Onset—CT and CT—Phone times.
Significant differences between the groups were found
for the primary outcome measure CT-Arrival time ('D+D
group”: median 121(IQR 108-134) min vs 181(157—
219)min for the 'D+S group’; P<0.001). Time difference
between the groups increased to more than 2 hours for
median CT-Angio times (median 123 (IQR 93-147) min
Vs 252(228-275) min; P<0.001).

Conclusion Time intervals for the 'D+D group’ were
not inferior to those of the 'D+S group’. Moreover, under
certain conditions, the ‘drip-and-drive’ concept might
even be superior.

INTRODUCTION

The publication of major positive randomized trials
revealing a significant treatment effect of endovas-
cular recanalization on patient outcome in acute
ischemic stroke due to large vessel occlusion'™
had a strong impact on stroke management and
immediately resulted in new recommendations for
acute stroke treatment.”” In Germany, as in many
other countries, nationwide stroke units are estab-
lished even in small and regional hospitals capable
of performing acute cranial CT (CCT) and of
starting intravenous tissue plasminogen activator

immediately, whereas mechanical thrombectomy
(MT) is mainly performed at centers with interven-
tional neuroradiologists (INRs), ideally providing
24/7 coverage. Such service requires a certain
annual caseload in MT and other intracranial proce-
dures for maintaining skills levels and for justifying
the resources, including on-call-services. Accord-
ingly, centralization of stroke care towards compre-
hensive stroke centers (CSC) has been suggested.
However, such re-structuring faces considerable
practical, political, budgetary, and psychological
challenges, in particular in federal countries such as
Germany.

To ensure MT for patients in stroke centers
without an INR service, the patient might be
transferred to a CSC (‘drip-and-ship’) or the INR
might be transferred to the patient at the primary
stroke center (PSC). Whereas ‘drip-and-ship’ is
already practiced by existing co-operations, such as
neurovascular networks,” no experience with the
relatively new ‘drip-and-drive’ concept has been
reported to date.

We present our first year experience with the
latter concept. We used time intervals as practical
and sensitive performance indicators, and hypothe-
sized that the time intervals may not be significantly
inferior for the ‘drip-and-drive’ concept compared
with the ‘drip-and-ship’ concept.

METHODS

To provide acute endovascular stroke treatment
to the population of two PSCs (hospital A and B)
with catchment areas of 180 000 and 200 000
citizens (treating 850-1130 acute ischemic stroke
patients each per year), a formal collaboration with
our university hospital based CSC was established,
including joint processes and matched interventional
equipment. As a precondition, technicians and radiol-
ogists of the PSCs were introduced to MT procedures
and the material used at the CSC, including hands-on
courses. INRs from the CSC visited the PSCs to
become familiar with the local teams of neurology,
radiology, and anesthesiology, as well as with the
location and functioning of angiography suites and
stroke units. Driving distance between the CSC
and the two PSCs is 53km (hospital A) and 63 km
(hospital B). At least seven INRs work at the CSC
of whom at least four provide the on-call service at
the CSC and a further three INRs cover the on-call
service for MT performed at the PSCs.

B b

No Difference in median onset-
CT and CT-Phone times

CT-arrival time (121(IQR 108-
134)min for ‘D+D’ vs 181(157-
219)min for ‘D+S’; P<0.001))

Time difference between the
groups increased to more than
2hrs for median CT-Angio times
(median 123(IQR 93-147)min vs
252 (228-275)min;P<0.001)



Conclusions

* Time intervals for the 'D+D group’ were not
inferior to those of the 'D+S group’.

* Moreover, under certain conditions, the ‘drip-
and-drive’ concept might even be superior.



‘Mothership’ vs ‘Drip and Ship’




‘Drip and Drive’




National Thrombectomy Service

* 2018

— Beaumont Hospital Dublin(331)
263 Thrombectomies

68 referred but not treated

— Cork University Hospital (69)
54 Thrombectomies

15 referred but not treated



2018 Patient Outcomes

90-Day mRS




Increasing Referral Rate

Procedures
Beaumont Hospital 247 263
Cork University Hospital 31 54

Transferred but unsuitable
Beaumont Hospital 34 68
Cork University Hospital 2 15
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Health technology assessment of a
national emergency endovascular
service for mechanical
thrombectomy in the management
of acute ischaemic stroke

25 January 2017

Safer Better Care



A health technology assessment (HTA) by HIQA recommends
a national emergency service providing next generation stroke
therapy be established in two hospital sites in Ireland

Burden of ischaemic stroke

If introduced

i i i i . 268 thror:cl;e”&;t‘r‘l;m;.:ocedures
in irelond
12.3% 1 |

ﬁE 4,500

On average, 12.3% of patients hospitalised
with acute ischaemic stroke receive clot-
busting therapy (thrombolysis).

Approximately 4,300 ple are
admitted to hospital following an
acute ischaemic stroke each year.

233 pofreriy winde spcasve
N

57 982

more patients would regain ambulance hours transferring
functional independence patients
after 90 days.

service is estimated at:

€7.2 million

. Five-year budget impact of a national

4% - 5%

increase 55% - 57%

-
il

€3.3 million €1.0 million 268 patients

The total number of stroke cases has been
predicted to increase by between 4% - 5%
each year from 2015 to 2020.

Just over half of strokes occur in men, with
Just under 30% strokes in men occurring in
those under the age of 65.

Estimated €3.3 Annual running costs based
million in the afterwards estimated
first yoar at €0.8 to €1.2 million

on treatin
268 patients eac

year
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International Recommendations

* Traditionally
— Door to CT ASAP and within 25 minutes
— Door to needle ASAP and within 60 minutes

« AHA Door to Needle 45 minutes

* QUICR Door to Needle 30 minutes

|19 N»' A\“w ﬂ\:jé ~A \‘udﬁl\' ) lrgf‘/f

October 2016, Beaumont Hospltal = 120 minutes
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Project Background
Aim
Reduce the door to CT times for possible strokes presenting within 12

hours of onset or unknown onset to less than 25 minutes during
normal working hours

— Restructuring of the stroke department
— New stroke consultant
— New more ambitious international door to TPA targets

— Door to CT and door to needle times a high priority for
department

Method:
2N |
(J 1. 360 degree process mapping
2. Issueslog

1] 3. Benchmarking



@ 360 Degree Process Mapping

Ambulance crew handover Resus nurse handover Brief history and

to resus nurse to ED doctor —'mhmm
A_mbUIance Transferred from ambulance trolley and monitors to resus trolley and monitors »CT request electronicall
pld upand Sugisation (Often non contrast brain only)
ED pre-alert IV cannula, bloods, ECG
Repeat obs and glucose
Gown and urinary catheter (sometimes)
|
v
'y k\\
Stroke registrar contacts CT4—— Stroke registrar takes ¢— ED contact stroke registrar
* confirming that a brief history, exami +/. stroke nurse ~
CT contact resus to advise aed - mmm:;?ssm !—-ED contact CT to alert and
when ready for patient : diacuss
Stroke registrar requests CTA electronically or requests that ED doctor requests CTA
Stroke registrar rings stroke consultant to discuss
—— + Clear picture of current
practice
' « |dentify duplicate steps
Porter called to transfer to CT _ » ldentify unnecessary steps
»  Arrival at CT
Portable monitor and portable * Reorder process to

02 i required improve efficiency



Issue Log

Stroke team not aware of stroke until after ED assessment
Duplicate handovers and assessments

Difficulty with communication between Resus and CT
Multiple phone calls required to assemble full team
Complex CT request process

a) Full history and NIHSS usually required prior to request
b) Multiple contacts required to transfer to CT

6. Team approach needed refinement

SR

B Benchmarking

« Target: Stroke SM campaign
* QuICR campaign Ontario
* Mater Hospital



Action Taken

Ghange R

Early stroke team involvement
- Patient en-route = pre alert
- Front door assessment

Communication
- Direct phone line CT and Stroke

Single alert nurse

- One alert to Stroke Reg, Nurse, Porter

and CT

CT request process
- Streamline & simplify

Improve teamwork
- One morning briefing together
- Assignment of roles

Awareness & education
- Pathway posters
- Display of charts to track progress

Multiple handovers eradicated
Duplicate assessments eradicated

No delay in contact

4 less calls made per patient
CT on alert and ready for patient

5 steps reduced to 2

Teams working in parallel rather than in
series

Improved awareness by all teams
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DOOR TO DECISION IN

UNDER 30!

A National Quality Improvement Project for the care of

NATIONAL . .
THROMBECTOMY  Patients with

SR Acute Ischaemic Stroke (AIS)

Despite the fact that IV Thrombolysis and
Thrombectomy are now standard of care, we
have not managed to achieve optimal rates of
door to needle times & door to decision times
throughout Ireland.

There is a gap between what we know
and what we do.

Treatment within a shorter timeframe, improves patient

outcomes!!

Act FAST




-

) GOAL: To provide maximum availability and
NAT'ONA i - - - - - - - - -
THROMBE&@Y efﬂmenc.:y in achieving rec.:analllzatlon, |.n as rapid
SERVICE a timeframe as possible ,in all patients

presenting with AlIS throughout the country.
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Act FAST
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DOOR TO DECISION IN UNDER 30!

THROMBECTOMY
SERVICE

The first round of this collaborative
training programme ran from Jan to
Oct 2018, with 10 hospitals from
across Ireland (QI1).

Round two ran from Oct — June 2019,
with another 12 hospitals (Ql2).

Each hospital sends a 3-4 member
team ,to attend the learning sessions
in Dublin, supported by a local
steering group.

Act FAST






. FAST + DATA

NATIONAL
THROMBECTOMY QI2 teams.




Conclusion

* Endovascular thrombectomy is a safe, highly
effective and cost-effective procedure that saves lives
and dramatically reduces disability WHEN:

— Patients are carefully selected by imaging to identify

proximal occlusions, and exclude large core and exclude
patients with absent collaterals

— Treatment is extremely fast with target first slice
* imaging = to groin puncture < 60 min and
* imaging = to reperfusion < 90 min

— Safe effective technology (retrievable stents) is used

N Engl J Med 2015;372:1019-1030



