Editorial

New gold standard treatment for acute stroke:
endovascular thrombectomy using stent-
retrievers

Patrick Pullicino, Steve M. Cordina

The last year has seen the most dramatic
advance in the treatment of acute stroke since the United
States National Institutes of Health tissue plasminogen
activator (tPA) study' showed in 1995 that intravenous
(IV) thrombolysis delivered within three hours of stroke
onset could improve outcome. IV tPA became standard
treatment for acute stroke after that study, but there was
still difficulty in recanalising large vessel occlusions and
up to one half of patients were left with severe deficits
despite IV tPA. In 2008, the European Cooperative
Acute Stroke Study (ECASS) III* extended the IV tPA
time window from three to four and a half hours from
stroke onset but favourable outcome at 90 days was still
only seen in 52% of patients, as in other studies. In
cardiology, it was demonstrated that endovascular
treatments were superior to IV, but it appeared that this
was going to be one area where stroke differed.
Repeated endovascular studies, the largest of which was
Interventional Management of Stroke (IMS) III trial’
showed no advantage over IV tPA. The only exception
was the borderline results of the Prolyse in Acute
Thromboembolism (PROACT) II* trial in 1999. One
common recurring theme was the need for early
recanalization for maximal benefit’ and the decreased
recanalization noted with larger clot burden.’
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All this has dramatically changed. Since October
2014, no less than seven randomized clinical trials have
been reported and shown that endovascular therapy is
highly beneficial for intracranial occlusions compared
with IV tPA up to 8 hours after stroke onset These
ground breaking trials include the Multicenter
Randomized Clinical Trial of Endovascular Treatment
for Acute Ischemic Stroke (MR CLEAN),” the
Extending the Time for Thrombolysis in Emergency
Deficits — Intra-Arterial (EXTEND-IA) trial,® the
Endovascular Treatment for Small Core and Anterior
Circulation Proximal Occlusion with Emphasis on
Minimizing CT to Recanalization Times (ESCAPE)
trial,” the Solitaire with the Intention for Thrombectomy
as Primary Endovascular Treatment (SWIFT PRIME)
trial,'’ the Randomized Trial of Revascularization with
Solitaire FR Device versus Best Medical Therapy in the
Treatment of Acute Stroke Due to an Anterior
Circulation Large Vessel Occlusion Presenting within
Eight Hours of Symptom Onset (REVASCAT)," the
Assess the Penumbra System in the Treatment of Acute
Stroke (THERAPY) trial,', and the Trial and Cost
Effectiveness Evaluation of Intra-arterial Thrombectomy
in Acute Ischemic Stroke (THRACE) trial."

New guidelines have recently been rushed out by
the American Heart Association and American Stroke
Association.'* These state that rapid administration of IV
tPA to appropriate patients remains the mainstay of early
treatment of acute ischemic stroke. The new trials show
that some people will benefit from additional treatment
with a stent retrieval device or aspiration if a clot
continues to obstruct a vessel after tPA is given. There is
now class I, level of evidence A that a stent retriever
should be used in cases in which all of the following
criteria are met: a) Pre-stroke modified Rankin Scale
score of 0-1, b) Occlusion located in the internal carotid
artery or proximal middle cerebral artery (usually
identified on head CT angiography immediately after the
initial bolus dose of iv TPA is administered), c) Patient
at least 18 years of age, d) NIH Stroke Scale score of at
least 6, €) Substantial portion of brain tissue on the side
of the stroke is not permanently damaged, f) Treatment
can be initiated within 6 hours of symptom onset.

The guidelines underline that endovascular therapy
should be performed at an experienced stroke centre
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with rapid access to cerebral angiography and qualified
neuro-interventionalist. In addition, they outline a
variety of scenarios in which use of a stent retriever may
be reasonable, meaning benefit is uncertain due to sparse
or no randomized evidence for example in basilar artery
occlusion.

The cost of IV tPA in the United Kingdom is
£1,214 and mechanical thrombectomy is about seven
times more expensive (£8,365) because of the cost of the
stent, materials and surgery.”” However, thrombectomy
doubles the number of patients with major intracranial
artery occlusions who become functionally independent,
with improved quality-adjusted life expectancy. The
probability analysis has shown therefore that
thrombectomy is cost effective.'

Despite the high up-front cost, endovascular acute
treatment is likely to be taken up by all major stroke
centres, as in coronary disease. Malta already has the
capacity to administer tPA to eligible patients. In
addition, over the last year, stroke thrombectomy has
been introduced and is now available for patients that
need this advanced treatment The life-altering effect of
severe disability after intracranial arterial occlusions
behoves that this new dramatic advance in stroke
treatment be put into practice as quickly as possible.

References

1. The National Institute of Neurological Disorders and Stroke rt-
PA Stroke Study Group. Tissue Plasminogen Activator for
Acute Ischemic Stroke. N Engl J Med 1995; 333:1581-1588.

2 Werner Hacke, Markku Kaste, Erich Bluhmki, Miroslav
Brozman, Antoni Davalos, Donata Guidetti, Vincent Larrue,
Kennedy R. Lees, Zakaria Medeghri, Thomas Machnig,
Dietmar Schneider, Riidiger von Kummer, Nils Wahlgren, and
Danilo Toni for the ECASS Investigator. Thrombolysis with
Alteplase 3 to 4.5 Hours after Acute Ischemic Stroke. N Engl J
Med 2008; 359:1317-1329.

3. Joseph P. Broderick, Yuko Y. Palesch, Andrew M. Demchuk,
Sharon D. Yeatts, Pooja Khatri, Michael D. Hill, Edward C.
Jauch, Tudor G. Jovin, Bernard Yan, Frank L. Silver, Riidiger
von Kummer, Carlos A. Molina, Bart M. Demaerschalk,
Ronald Budzik, Wayne M. Clark, Osama O. Zaidat, Tim W.
Malisch, Mayank Goyal, Wouter J. Schonewille, Mikael
Mazighi, Stefan T. Engelter, Craig Anderson, Judith Spilker,
Janice Carrozzella, Karla J. Ryckborst, L. Scott Janis, Renée H.
Martin, Lydia D. Foster, and Thomas A. Tomsick for the
Interventional Management of Stroke (IMS) III Investigators
Endovascular Therapy after Intravenous t-PA versus t-PA
Alone for Stroke. N Engl J Med 2013; 368:893-903.

4.  Anthony Furlan, Randall Higashida, Lawrence Wechsler,
Michael Gent, Howard Rowley, Carlos Kase, Michael Pessin,
Arvind Ahuja, Fred Callahan, Wayne M. Clark, Frank Silver,
Frank Rivera, for the PROACT Investigators Intra-arterial
prourokinase for acute ischemic stroke. The PROACT II study:
a randomized controlled trial. Prolyse in Acute Cerebral
Thromboembolism. JAMA. 1999;282:2003-11.

5. Labiche LA, Al-Senani F, Wojner AW. Is the benefit of early
recanalization sustained at 3 months? A prospective cohort
study. Stroke. 2003;34:695-8.

6.  Saqqur M, Uchino K, Demchuk AM. Site of Arterial Occlusion
Identified by Transcranial Doppler Predicts the Response to
Intravenous Thrombolysis for Stroke. Stroke. 2007;38:948-54.

Malta Medical Journal Volume 27 Issue 04 2015

10.

Olvert A. Berkhemer, Puck S.S. Fransen, Debbie Beumer,
Lucie A. van den Berg, Hester F. Lingsma, Albert J. Yoo,
Wouter J. Schonewille, Jan Albert Vos, Paul J. Nederkoorn,
Marieke J.H. Wermer, Marianne A.A. van Walderveen, Julie
Staals, Jeannette Hofmeijer, Jacques A. van Oostayen, Geert J.
Lycklama a Nijeholt, Jelis Boiten, Patrick A. Brouwer, Bart J.
Emmer, Sebastiaan F. de Bruijn, Lukas C. van Dijk, L. Jaap
Kappelle, Rob H. Lo, Ewoud J. van Dijk, Joost de Vries, Paul
L.M. de Kort, Willem Jan J. van Rooij, Jan S.P. van den Berg,
Boudewijn A.A.M. van Hasselt, Leo A.M. Aerden, René J.
Dallinga, Marieke C. Visser, Joseph C.J. Bot, Patrick C.
Vroomen, Omid Eshghi, Tobien H.C.M.L. Schreuder, Roel J.J.
Heijboer, Koos Keizer, Alexander V. Tielbeek, Heleen M. den
Hertog, Dick G. Gerrits, Renske M. van den Berg-Vos, Giorgos
B. Kara,, Ewout W. Steyerberg, H. Zwenneke Flach, Henk A.
Marquering, Marieke E.S. Sprengers, Sjoerd F.M. Jennisken,
Ludo F.M. Beenen, René van den Berg, Peter J. Koudstaal,
Wim H. van Zwam, Yvo B.W.E.M. Roos, Aad van der Lugt,
Robert J. van Oostenbrugge, Charles B.L.M. Majoie, and
Diederik W.J. Dippel for the MR CLEAN Investigators. A
randomized trial of intraarterial treatment for acute ischemic
stroke. N Engl J Med 2015;372:11-20.

Bruce C.V. Campbell, Peter J. Mitchell, Timothy J. Kleinig,
Helen M. Dewey, Leonid Churilov, Nawaf Yassi, Bernard Yan,
Richard J. Dowling, Mark W. Parsons, Thomas J. Oxley,
Teddy Y. Wu, Mark Brooks, Marion A. Simpson, Ferdinand
Miteft, Christopher R. Levi, Martin Kraus., Timothy J.
Harrington, Kenneth C. Faulder, Brendan S. Steinfort, Miriam
Priglinger, Timothy Ang, Rebecca Scroop, P. Alan Barber, Ben
McGuinness, Tissa Wijeratne, Thanh G. Phan, Winston Chong,
Ronil V. Chandra, Christopher F. Bladin, Monica Badve,
Henry Rice, Laetitia de Villiers, Henry Ma, Patricia M.
Desmond, Geoffrey A. Donnan, and Stephen M. Davis, for the
EXTEND-IA Investigators Endovascular therapy for ischemic
stroke with perfusion-imaging selection. N Engl J Med
2015;372:1009-18.

Mayank Goyal, Andrew M. Demchuk, Bijoy K. Menon,
Muneer Eesa, Jeremy L. Rempel, John Thornton, Daniel Roy,
Tudor G. Jovin, Robert A. Willinsky, Biggya L. Sapkota, Dar
Dowlatshahi, Donald F. Frei, Noreen R. Kamal, Walter J.
Montanera, Alexandre Y. Poppe, Karla J. Ryckborst, Frank L.
Silver, Ashfaq Shuaib, Donatella Tampieri, David Williams,
Oh Young Bang, Blaise W. Baxter, Paul A. Burns, Hana Choe,
Ji-Hoe Heo, Christine A. Holmstedt, Brian Jankowitz, Michael
Kelly, Guillermo Linares, Jennifer L. Mandzia, Jai Shankar,
Sung-Il Sohn, Richard H. Swartz, Philip A. Barber, Shelagh B.
Coutts, Eric E. Smith, William F. Morrish, Alain Weill, Suresh
Subramaniam, Alim P. Mitha, John H. Wong, Mark W.
Lowerison, Tolulope T. Sajobi, and Michael D. Hill, for the
ESCAPE Trial Investigators Randomized assessment of rapid
endovascular treatment of ischemic stroke. N Engl J Med
2015;372:1019-30.

Jeffrey L. Saver, Mayank Goyal, Alain Bonafe, Hans-Christoph
Diener, Elad I. Levy, Vitor M. Pereira, Gregory W. Albers,
Christophe Cognard, David J. Cohen, Werner Hacke, Olav
Jansen, Tudor G. Jovin, Heinrich P. Mattle, Raul G. Nogueira,
Adnan H. Siddiqui, Dileep R. Yavagal, Blaise W. Baxter,
Thomas G. Devlin, Demetrius K. Lopes, Vivek K. Reddy,
Richard du Mesnil de Rochemont, Oliver C. Singer, and Reza
Jahan, for the SWIFT PRIME Investigators. Stent-retriever
thrombectomy after intravenous t-PA vs. t-PA alone in stroke.
N Engl J Med 2015;2285-95.



11.

12.

13.

Editorial

T.G. Jovin, A. Chamorro, E. Cobo, M.A. de Miquel, C.A.
Molina, A. Rovira, L. San Romaén, J. Serena, S. Abilleira, M.
Ribo, M. Millan, X. Urra, P. Cardona, E. Lépez-Cancio, A.
Tomasello, C. Casta.o, J. Blasco, L. Aja, L. Dorado, H.
Quesada, M. Rubiera, M. Hernandez-Pérez, M. Goyal, A.M.
Demchuk, R. von Kummer, M. Gallofré, and A. Davalos, for
the REVASCAT Trial Investigators. Thrombectomy within 8
hours after symptom onset in ischemic stroke. N Engl ] Med
2015;2296-306.

Assess the Penumbra System in the Treatment of Acute Stroke
(THERAPY) (Presented at The European Stroke Organization
Conference, Glasgow 2015.)

Trial and Cost Effectiveness Evaluation of Intra-arterial
Thrombectomy in Acute Ischemic Stroke (THRACE)
(Presented at The European Stroke Organization Conference,
Glasgow 2015.)

William J. Powers, Colin P. Derdeyn, José Biller, Christopher
S. Coffey, Brian L. Hoh, Edward C. Jauch, Karen

C. Johnston, S. Claiborne Johnston, Alexander A.

Khalessi, Chelsea S. Kidwell, James F. Meschia, Bruce
Ovbiagele, and Dileep R. Yavagal, on behalf of theAmerican
Heart Association Stroke Council. AHA/ASA focused update
of the 2013 guidelines for the management of patients with
acute stroke regarding endovascular treatment: a guideline for
health care professionals from the American Heart
Association/American Stroke Association. Stroke 2015; Epub
ahead of print.

Jeban Ganesalingam, Elena Pizzo, Stephen Morris, Tom
Sunderland, Diane Ames, and Kyriakos Lobotesis. Cost-utility
of mechanical thrombectomy using stent retrievers in acute
ischemic stroke. Stroke 2015;46:2591-2598.

Cover Picture:
‘Sighisoara’
Watercolour

By Peter Paul Vassallo

Peter Paul Vassallo graduated Doctor of Medicine and Surgery from the University of Malta in 1992. He proceeed to
the United Kingdom where he passed surgical examinations with the Royal colleges of surgeons in Edinburgh and
Ireland. He underwent military training at the Royal Military Academy in Sandhurst and saw operational duties in
Northern Ireland and Iraq. Upon his return to Malta he was appointed registrar in cardiothoracic surgery but moved on
to be commisioned Surgeon Lieutenant Colonel in the Armed Forses of Malta where he currently practices. Among
his many interests watercolour painting is a recent addition.

Malta Medical Journal Volume 27 Issue 04 2015 3




