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TISSUE PLASMINOGEN ACTIVATOR FOR ACUTE ISCHEMIC STROKE

THE NationaL INsTITUTE oF NEuRoLoGICAL DISoRDERS AND STRoKE rt-PA STrRoKE STuDY GROUP*

Abstract Background. Thrombolytic therapy foracute
ischemic stroke has been approached cautiously be—
cause there were high rates of intracerebral hemorrhage
in early clinical rials. We performed a randomized, dou—
bleblind trial of intfravenous recombinant tissue plasmin—
ogen activator (HPA) for ischemic stroke after recent pilot
studies suggested that tPA was beneficial when treat—
mentwas begun within three hours of the onset of stroke.

Methods. The trial had two parts. Part1 (in which 291
patients were enrolled) tested whether tPA had clinical
activity, as indicated by an improvement of 4 points over
baseine 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 onsetof stroke. Part
2 (in which 333 patients were enrolled) used a global test
statistic o assess clinical outcome at three months, ac—
cording to scores on the Barthel index, modified Rankin
scale, Glasgow outcome scale, and NIHSS.

Resuilts. In partl, there was no significant difference
between the group given tPA and that given placebo in

SCHEMIC stroke affects over 400,000 people in the

United States annually,' and there is no direct treat—
ment to reduce the extent of neurologic injury. Cere—
bral angiography conducted soon after the onset of
stroke demonstrates arterial occlusions in 80 percent of
acute infarctions.?® Thrombolytic canalization of oc—
cluded arteries may reduce the degree of injury to the
brain if it is done before the process of infarction has
been completed. Since intracerebral hemorrhage was a
frequent major complication reported in early trials of
thrombolytic therapy,*® the use of recombinant human
tissue plasminogen activator (+PA) for cerebral arterial
thrombolysis requires a careful evaluation of both the
risks and the potential benefits

The safety of intravenous tPA for the treatment of
acute cerebral ischemia was previously tested in two
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the percentages of patients with neurologic improvement
at24 hours, although 2 benefitwas observed forthe tPA
group atthree months for all four outcome measures. In
part2, the long-term clinical benefit of tPA predicted by
the results of part 1 was confirmed (global odds ratio for
& favorable outcome, 1.7; 95 percentconfidence interval,
1.2 to 2.6). As compared with patients given placebo, pa—
tients treated with +PA were at least 30 percent more
likely to have minimal or no disability atthree months on
the assessmentscales. Symptomatic infracerebral hem—
orrhage within 36 hours after the onset of stroke occurred
in 6.4 percentof patients given tPA butonly 0.6 percent
of patients given placebo (P=20.001). Mortality at three
months was 17 percent in the tPA group and 21 percent
in the placebo group (P =0.30).

Conclusions. Despite an increased incidence of symp—
tomatic intracerebral hemorrhage, reatment with intrave—
nous tPA within three hours of the onset of ischemic
stroke improved clinical outcome atthree months. (N Engl

J Med 1995:333:1581-7.)

open-abel, dose-escalation studies®’ which empha—
sized very early treatment — within 90 and 180 min—
utes of the onset of the stroke — to reduce the risk of
hemorrhage and to maximize the potential for recov—
ery. These studies suggested that doses of lessthan 0.95
mg of tPPA per kilogram of body weight were relatively
safe and resulted in early neurologic improvement in a
substantial proportion of patients. These results were
enough to justify further investigation in the form of a
larger, randomized, placebo—controlled trial.

METHODS

The trial was carried out in two parts Part 1 assessed changes in
neurclogic defi cits 24 hours after the onsst of stroke as a measure of
the activity of t-PA Part 2 the pivotal study, used four outcome meas—
ures representing different aspects of recovery from stroke to assess
whether treatment with t+-PA resulted in sustained clinical beneft at
three months. To provide a comprehensive evaluation of tPA as a
treatment for acute ischemic stroke, the results of the two parts were
combined and stratified according to the length of time from the onsst
of stroke to the initiation of reatment.

Hypotheses and Design

Part 1 was designed to test whether +-PA had clinical activity —
specifically. whether a grester proportion of patients treated with
+-PA, a5 compared with those given placebo, had early improvement
Early improvement was defined as comp|ete resolution of the neuro—

Downloaded from www.nejm.org on May 7, 2010 . For personal use only. No other uses without permission.
Copyright @ 1995 Massachusetts Medical Society. All ights reserved.
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Figure 2. Outcome at Three Months in Part 2 of the Study, Ac-
cording to Treatment.

Scores of <1 on the NIHSS, 95 or 100 on the Barthel index, <1
on the modified Rankin scale, and 1 on the Glasgow outcome
scale were considered to indicate a favorable outcome. Values
" ErRTR WP RAR do not total 100 percent because of rounding.
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Effect of treatment delay, age, and stroke severity on the
effects of intravenous thrombolysis with alteplase for acute
ischaemic stroke: a meta-analysis of individual patient data

from randomised trials Lancet 2014: 384: 1929-35
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2) Written care protocols
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4) ED care

5) Cerebral/vascular imaging
6) Cardiac imaging
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7) Stroke care unit care

8) Administrative/org. support

9) Outcomes / Quality Management
10) Educational Programs

11) Reporting data
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12) Rehabilitation services
13) Certification
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14) Adv’d neurointerventional svc.
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16) Neurocritcal care
17) Neurointensivist

18) Depression screening
19) Patient and family assessment

20) Discharge planning
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A Randomized Trial of Intraarterial
Treatment for Acute Ischemic Stroke

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.
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 incraarerially wihin 6 hu\m after symptom onse. The primary out-
come was the modified Ranki score at 90 days; this categorical scale
urcs funcional outcome, with sores anging from 0 (o symptoms) o 6 (death)
‘The treatment effect was estimated with ordinal logistic regression as a common
odds ratio, adjusted for prespecified prognostic factors. The adjusted common odds
ratio measured the likelihood that intraarterial treatment would lead to lower mod-
ified Rankin scores, as compared with usual care alone (shift analysis).
enrolled 500 patients at 16 medical centers in the Netherlands (233 assigned to in-
terial treatment and 267 to usual care alone). The mean age was 65 years (rangs
445 patients (89.0%) were treated with intravenous alteplase before ran-
domization. Retrievable stents were used in 190 of the 233 patients 150 assigned to
intraarterial treatment. The adjusted common odds ratio was 1.67 (95% cunfdence
rval (C), 121 to 2.30). Ther absolute difference of ge poi
5910 21.2) i the rate of functional independence (modified Rankin score,

g

©5%C
0t02) in favor of the intervention (32.6% vs. 19.1%). There were no significant differ-
ences in mortality or the occurrence of symptomatic intracerebral hemorrhage.

In patients with acute ischemic stroke caused by a proximal intracranial occlusion
of the anterior circulation, intraarterial treatment administered within 6 hours 1r.
ter stroke onset was effective fe. (Funded by the Dutch Heart Foundatior
others; MR CLEAN Netherlands Trial Registry number, NTR1804,
: e e

nd Cumm

Nl T,

Thrombectomy within 8 Hours after
Symptom Onset in Ischemic Stroke

M. Demchuk,

ABSTRACT

We aimed to assess the safety and efficacy of thrombectomy for the treatment of
stroke in a trial embedded within a population-based stroke reperfusion registry.

During a 2-year period at four centers in Catalonia, Spain, we randomly assigned
206 patients who could be treated within 8 hours after the onset of symptoms of
acute ischemic stroke to receive either medical therapy (including intravenous al-
teplase when eligible) and endovascular therapy with the Solitaire stent retriever
(thrombectomy group) or medical therapy alone (control group). All patients had
confirmed proximal anterior circulation occlusion and the absence of a large in-
farct on neuroimaging. In all study patients, the use of alteplase either did not
achieve revascularization or was contraindicated. The primary outcome was the
Severity of global disability at 90 days, as measured on the modified Rankin scale
(ranging from 0 [n0 symptoms] to 6 [death]). Although the maximum planned
sample size was 690, enrollment was halted early because of loss of equipoise after
positive results for thrombectomy were reported from other similar trials,

Thrombectomy reduced the severity of disability over the range of the modified
Rankin scale (adjusted odds ratio for improvement of 1 point, 1.7; 95% confidence
interval [CI], 1.05 to 2.8) and led to higher rates of functional independence (a score
£ 0 t0 2) at 90 days (43.7% vs. 28.2%; adjusted odds ratio, 2.1; 95% CI, 1.1 to 4.0).
At90 days, the rates of symptomatic intracranial hemorthage were 1.9% in both the
thrombectomy group and the control group ( , and rates of death were
18.4% and 15.5%, respectively (P=0.60). Registry data indicated that only eight pa-
tients who met the eligibility criteria were treated outside the trial at participating
hospitals.

Among patients with anterior circulation stroke who could be treated within 8 hours
after symptom onset, stent retriever thrombectomy reduced the severity of post-
stroke disability and increased the rate of functional independence. (Funded by
Fundaci6 lctus Malaltia Vascular through an unrestricted grant from Covidien and
others; REVASCAT ClinicalTrials.gov number, NCT01692379)

Randomized Assessment of Rapid
Endovascular Treatment of Ischemic Stroke

M. Goyal, AM. Demchuk, B.K. Menon, M. Eesa, J.L. RPVWP\ ’mm

T.G. Jovin, RA. Willinsky, B.L. Sapkota, D. Dowlatshahi

D. Roy,
\.R. Kamat

WJ. Montanera, A.Y. Poppe, K J. Ryckborst, F.L. Silver, A pieri
D. Williams, O.Y. Bang, BW. Baxter, P.A. Burs, F o
CA. Hol L. Mandza, J. Shankar,
5.1 Sohn E. Smith, W.F. Morrish,
A, Weill, 5. M.W. Lowerison
T.T. Sajobi, and M e ESCAPE i Investiga
ABSTRACT

Among patients with a proximal vessel ocelusion in the anterior circulation, 60 to 80%
of patients die within 90 days after stroke onset or do not regain functional indepen-
dence despite aheplase 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

andard

participants to recei or

the use of:  devi
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
were excluded. Workflow times were measured against predetermined targets. The
primary outcome was the score on the modified Rankin scale (range, 0 (no symptoms]
0.6 (death]) at 90 days. A proportional odds model was used to calculate the common
odds ratio as a measure of the likelihood that the intervention would lead to lower
scores on the modified Rankin scale than would control care (shift analysis).

“The trial was stopped early because of efficacy. At 22 centers worldwide, 316 partic
pants were enrolled, of whom 238 received intravenous alteplase (120 in the interve:
tion group and 118 in the control group). In the intervention group, the median time
from study CT of the head to first reperfusion was 84 minutes. The rate of functional

D la 0t
tion (53.0%, v5. 29.3% i the control group; P<0.001, The primary favored th
dds ratio, 2.6; 17103.8; P<0.00D, and

the imenention wis associated with reduced mortality (10.4%, vs. 19.0% in the control
oup; mptomatic intracerebral hemorrhage occurred in 3.6% of partici-
pants in nervation roup and 2% ofpartepants i contro group (°=075)

Among patients with acute ischemic stroke with a prosimal vessel occlusion, a small
infarct core, and mndeme -to-good culhmra! urculanun rapid endovascular treat-
(Funded by Covidien and

fun
others; ESCAPE (.hmca]TnaIs gov numhen NCT01778335)

Endovascular Therapy for Ischemic Stroke
with Perfusion-Imaging Selection

B.C. Campbell, P, Michel, T, iinig, .M. Dewey, L Churiow N. Yass,

8. Yan, RJ. Dowling, MW. Par J. Oxley, T.Y. W, M. Brooks,
M.A. Simpson, F. Miteff, CR. Levi, M. Krause, T.. Harrington, K.C. Faulder
B.5. Steinfort, M. Priglinger, T. A op, P.A. Barber, B. McGuinness,

T. Wieratne, 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 5.M. Davis,
for the EXTEND-IA Investigators*
ABSTRACT

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

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) perfusion imaging. The coprimary outcomes were reperfusion at 24 hours
and early neurologic improvement (28-point reduction on the National Insticutes 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.

The trial was stopped early because of efficacy after 70 patients had undergone
randomization (35 patients in each group). The percentage of ischemic territory
that had undergone reperfusion at 24 hours was greater in the endovascular-therapy
group than in the alteplase-only group (median, 100% vs. 37%; P<0.001). Endovas-
cular therapy, initiated at a median of 210 minutes after the onset of stroke, increased
early neurologic improvement at 3 days (80% vs. 37%, P=0.002) and improved the
functional outcome at 90 days, with more patients achmvmg functional indepen-
dence (score of 0 to 2 on the modified Rankin scale, 7 ). There were
no significant differences in rates of death or sunpmmmc el hemorthage.

In patients with ischemic stroke with a al cerebral arterial occlusion and
salvageable tissue on CT perfusion imaging, early thrombectomy with the Solitaire FR
stent retriever, as compared with alteplase alone, improved reperfusion, early neuro-
logic recovery, and functional outcome. (Funded by the Australian National Health
and Medical Research Council and others; EXTEND-IA ClinicalTrials.gov num-
ber, NCT01492725, and Australian New Zealand Clinical Trials Registry number,

ACTRN12611000969965)

Thrombectomy within 8 Hours after
Symptom Onset in Ischemic Stroke

T.G. Jovin, A. Chamorro, E. Cobo, M.A. de Miquel, C.A. Molina, A. Rovira,
L. San Romin,J. Serena, . Abilleira, M. RibS, M. Millén, X. Urra, P. Cardona
E. Lépez-Cancio, A. Tomasel A
H. Quesada, M. Rubiera
R.von Kummer, M. Gallof:

ABSTRACT

We aimed to assess the safety and efficacy of thrombectomy for the treatment of
stroke in a trial embedded within a population-based stroke reperfusion registry.

During a 2:year period at four centers in Catalonia, Spain, we randomly assigned
206 patients who could be treated within 8 hours after the onset of symptoms of
acute ischemic stroke to receive either medical therapy (including intravenous al-
teplase when eligible) and endovascular therapy with the Solitaire stent retriever
(thrombectomy group) or medical therapy alone (control group). All patients had
confirmed proximal anterior circulation occlusion and the absence of a large in-
farct on neuroimaging. In all study patients, the use of alteplase either did not
achieve revascularization or was contraindicated. The primary outcome was the
severity of global disability at 90 days, as measured on the modified Rankin scale
(ranging from 0 [no symptoms] to 6 (deathl). Although the maximum planned
sample size was 690, enrollment was halted early because of loss of equipoise after
positive results for thrombectomy were reported from other similar trials.

Thrombectomy reduced the severity of disability over the range of the modified
Rankin scale (adjusted 0dds ratio for improvement of 1 point, 1.7; 95% confidence
interval (CI), 1,05 to 2.8) and led to higher rates of functional independence (a score
0f0 t0 2) at 90 days (43.7% vs. 28.2%; adjusted 0dds ratio, 2.1; 95% Cl, 1.1 t0 4.0).
At90 days, the rates of symptomatic intracranial hemorrhage were 1.9% in both the
thrombectomy group and the control group (P=1.00), and rates of death were
18.4% and 15.5%, respectively (P=0.60). Registry data indicated that only eight pa-
tients who met the eligibility criteria were treated outside the trial at participating
hospitals.

Among patients with anterior circulation stroke who could be treated within 8 hours
after symptom onset, stent retriever thrombectomy reduced the severity of post-
stroke disability and increased the rate of functional independence. (Funded by
Fundaci lctus Malaltia Vascular through an unrestricted grant from Covidien and
others; REVASCAT ClinicalTrials gov number, NCT01692379.)
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A Randomized Trial of Intraarterial
Treatment for Acute Ischemic Stroke

OA. Berkhemer, P.5.5. Fransen, D. Beumner, LA. van den Berg, H.F. Lingsma, AJ. Yoo,
Waldervee

Klama & Nijehol, J. Boiter

-de Kort, WJ . van Rooi, ).5.P.
AM. Acrden, R. Dallinga, M.C.
T.H.CM.L. Schreuder, RJJ. Hei

a”wmhm*v

F.M. Beenen, R.van den Berg, P Koudstaal, W.H. van Zwam
A van der Lugt R, van Qostenbrugge, C.8.L.M. Majoie, and D.W.J. Dippe
for the MR CLEAN Investigators
ABSTRACT
sAcKGROUND

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.
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 wichin 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 (n0 symptoms) to 6 (eath).
‘The treatment dkrr was esimated with ordinal logistic regression as  common
The dds

odds
ratio measured mc likelihood that intraartrial reatment would lead  lower mod-
ified Rankin scores, as compared with usual care alone (shift analysis).

enrolled 500 patients at 16 medical centers in the Netherlands (233 assigned to in-
traarterial treatment and 267 to usual care alone). The mean age was 65 years (range,
2310 96), and 445 patients (89.0%) were treated with intravenous alteplase before ran-
‘domization. Retrievable stents were used in 190 of the 233 patients (81.5%) assigned to
intraarterial treatment. The adjusted common odds ratio was 1.67 (95% cunfdeme
interval [CI), 1.21 to 230). The solute difference of 13.5 ge poi
(95% CI, 5.9 t0 21.2) in the rate of functional independence (modified Rankin score,
0102 in favor of the intervention (32.6% vs. 19.1%). There were no significant differ-
ences in mortality or the occurrence of symptomatic intracerebral hemorrhage.

In patients with acute ischemic stroke caused by a proximal intractanial occlusion
of the anterior cirulation, intraarterial treatment administered within 6 hours :f-
ter stroke onset w nded by the Dutch Heart Foundatior
others; MR CLEAN Netherlands Trial Reg try number, NTR1804, and Cumm
Controlled Trials number, ISRCTN10888758)

Thrombectomy within 8 Hours after
Symptom Onset in Ischemic Stroke

T.G. Jovin, A. Chamorro, E. Cobo, M.A. de Miquel, CA. Molina, A. Rovira
L. San Romén, ). Serena, S. Abilleira, M M. Millén, X. Urra, P. Cardons
E.Lapez Crcio, A Tomasell, . Casatio | Blsco L AL Dorad
H. Quesada, M. Rubiera, M. Hernnc 2, M. Goyal, AM. Demchuk
R.von Kammtn M Callol A Dévlos,for e REVAGCA Trial Investigators
ABSTRACT

We aimed to assess the safety and efficacy of thrombectomy for the treatment of
stroke in a trial embedded within a population-based stroke reperfusion registry.

During a 2-year period at four centers in Catalonia, Spain, we randomly assigned
206 patients who could be treated within 8 hours after the onset of symptoms of
acute ischemic stroke to receive either medical therapy (including intravenous al-
teplase when eligible) and endovascular therapy with the Solitaire stent retriever
(thrombectomy group) or medical therapy alone (control group). All patients had
confirmed proximal anterior circulation occlusion and the absence of a large in-
farct on neuroimaging. In all study patients, the use of alteplase either did not
achieve revascularization or was contraindicated. The primary outcome was the
Severity of global disability at 90 days, as measured on the modified Rankin scale
(ranging from 0 [n0 symptoms] to 6 [death]). Although the maximum planned
sample size was 690, enrollment was halted early because of loss of equipoise after
positive results for thrombectomy were reported from other similar trials,

“Thrombectomy reduced the severity of disability over the range of the modified
Rankin scale (adjusted odds ratio for improvement of 1 point, 1.7; 95% confidence
interval [CI], 1.05 to 2.8) and led to higher rates of functional independence (a score
£ 0 t0 2) at 90 days (43.7% vs. 28.2%; adjusted odds ratio, 2.1; 95% CI, 1.1 to 4.0).
At90 days, the rates of symptomatic intracranial hemorthage were 1.9% in both the
thrombectomy group and the control group (P=1.00), and rates of death were
18.4% and 15.5%, respectively (P=0.60). Registry data indicated that only eight pa-
tients who met the eligibility criteria were treated outside the trial at participating
hospitals.

Among patients with anterior circulation stroke who could be treated within 8 hours
after symptom onset, stent retriever thrombectomy reduced the severity of post-
stroke disability and increased the rate of functional independence. (Funded by
Fundaci6 lctus Malaltia Vascular through an unrestricted grant from Covidien and
others; REVASCAT ClinicalTrials.gov number, NCT01692379)

NeNGL wED 37224 NEoRG June 1, 2015

Randomized Assessment of Rapid
Endovascular Treatment of Ischemic Stroke

M. Goyal, A.M. 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
WJ. Montanera, A.Y. Poppe, K J. Ryckborst, F.L. Silver, A. Shuaib, D. Tampieri,

D. Williams, O.Y. Bang, B.W A e,).-H. Heo
CA Holn n,m 8. Jank M. Kelly, G. Linar fandzia, ). Shankar
Sohn, RH. Sw mhmm 8. Coutts, E.E sw‘m Morrish,

Awiels m, A.P. Mitha, J.H. Wong, M.W. Lowerison
T Safobi, and M., il fothe ESCAPE Tr ‘Hmun»;r

ABSTRACT

Among patients with a proximal vessel ocelusion in the anterior circulation, 60 to 80%
of patients die within 90 days after stroke onset or do not regain functional indepen-
dence despite aheplase 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.

andard

roup) or

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
were excluded. Workflow times were measured against predetermined targets. The
primary outcome was the score on the modified Rankin scale (range, 0 (no symptoms]
0.6 (death]) at 90 days. A proportional odds model was used to calculate the common
odds ratio as a measure of the likelihood that the intervention would lead to lower
scores on the modified Rankin scale than would control care (shift analysis).

“The trial was stopped early because of efficacy. At 22 centers worldwide, 316 partici-
pants were enrolled, of whom 238 received intravenous alteplase (120 in the interve:
tion group and 118 in the control group). In the intervention group, the median time
from study CT of the head to first reperfusion was 84 minutes. The rate of functional

D la 0t
tion (53.0%, v5. 29.3% i the control group; P<0.001, The primary favored th
dds ratio, 2.6; 17103.8; P<0.00D, and

the intervention was associated with reduced mortality (10.4%, vs. 19.0% in the control
oup; Symptomatic intracerebral hemorrhage occurred in 3.6% of partici-
pants in nervation roup and 2% ofpartepants i contro group (°=075)

Among patients with acute ischemic stroke with a proximal vessel oeclusion, a small
infart core, and moderste--ood ol ceuion, mpid endovscils e
(Funded by Covidien and

fun
others; ESCAPE (.Imma]TnaIs gov n\nuhen NCT01778335)
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Endovascular Therapy for Ischemic Stroke
with Perfusion-Imaging Selection

B.C.V. Campbell, PJ. Mitchell, T Kleinig, H.M. Dewey, L. Churilov, N. Yassi
8. Yan, RJ. Dowling, MW. Parsons, T . Oxley, T.Y. Wu, M. Brooks,

on, . Miteff,CR. Levi, M. Krause, TJ. Harrington, KC. Faulde
fort, M. Priglinger, T. A p. P.A. Barber, B. McGuinness,
T. Wijeratne, T.G. Phan, W. Chong, RV J:vrm C.F. Bladin, M. Badve, H. Rice
L. de Villiers, H. Ma, P.M. Desmond, G.A. Donnan, and .M. Davis,

forthe EXTEND A Imvestigat

ABSTRACT

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

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) perfusion imaging. The coprimary outcomes were reperfusion at 24 hours
and early neurologic improvement (28-point reduction on the National Insticutes 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.

The trial was stopped early because of efficacy after 70 patients had undergone
randomization (35 patients in each group). The percentage of ischemic territory
that had undergone reperfusion at 24 hours was greater in the endovascular-therapy
group than in the alteplase-only group (median, 100% vs. 37%; P<0.001). Endovas-
cular therapy, initiated at a median of 210 minutes after the onset of stroke, increased
early neurologic improvement at 3 days (80% vs. 37%, P=0.002) and improved the
functional outcome at 90 days, with more patients achieving functional indepen-
dence (score of 0 to 2 on the modified Rankin scale, 71% vs. 40%; ). There were
o significant differences in rates of death or symptomatic ntracerebral hemorthage

In patients with ischemic stroke with a al cerebral arterial occlusion and
salvageable tissue on CT perfsion imaging, early thrombectomy with the Solitaire FR
stent retriever, as compared with alteplase alone, improved reperfusion, early neuro-
logic recovery, and functional outcome. (Funded by the Australian National Health
and Medical Research Council and others; EXTEND-IA ClinicalTrials.gov num-
ber, NCT01492725, and Australian New Zealand Clinical Trials Registry number,
ACTRN12611000969965)
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Thrombectomy within 8 Hours after
Symptom Onset in Ischemic Stroke

T.G. Jovin, A. Chamorro, E. Cobo, M.A. de Miquel, C.A. Molina, A. Rovira,
L Sam Romiv, . Seren, S b leira, M. Rib6, M. Millin, X. Urra, P. Cardona,
E. Lépez-Cancio, A sco, L. Aja, L Dorado,

. Quesad, M. Rubiers, M. Hornindes-Pérce, M. Goyal, AM. Dermehiuk,
R.von Kummer, M. Gallofré, and A. Dévalos, for the REVASCAT Trial Investigators:

ABSTRACT

We aimed to assess the safety and efficacy of thrombectomy for the treatment of
stroke in a trial embedded within a population-based stroke reperfusion registry.

During a 2:year period at four centers in Catalonia, Spain, we randomly assigned
206 patients who could be treated within 8 hours after the onset of symptoms of
acute ischemic stroke to receive either medical therapy (including intravenous al-
teplase when eligible) and endovascular therapy with the Solitaire stent retriever
(thrombectomy group) or medical therapy alone (control group). All patients had
confirmed proximal anterior circulation occlusion and the absence of a large in-
farct on neuroimaging. In all study patients, the use of alteplase either did not
achieve revascularization or was contraindicated. The primary outcome was the
severity of global disability at 90 days, as measured on the Rankin scale
(ranging from 0 [no symptoms] to 6 (deathl). Although ‘he maximam planned
sample size was 690, enrollment was halted early because of loss of equipoise after
positive results for thrombectomy were reported from other similar trials.

Thrombectomy reduced the severity of disability over the range of the modified
Rankin scale (adjusted 0dds ratio for improvement of 1 point, 1.7; 95% confidence
interval (CI), 1,05 to 2.8) and led to higher rates of functional independence (a score
0f0 t0 2) at 90 days (43.7% vs. 28.2%; adjusted 0dds ratio, 2.1; 95% Cl, 1.1 t0 4.0).
At90 days, the rates of symptomatic intracranial hemorrhage were 1.9% in both the
thrombectomy group and the control group (P=1.00), and rates of death were
18.4% and 15.5%, respectively (P=0.60). Registry data indicated that only eight
tients who met the eligibility criteria were treated outside the trial at participating
hospitals.

Among patients with anterior circulation stroke who could be treated within 8 hours
after symptom onset, stent retriever thrombectomy reduced the severity of post-
stroke disability and increased the rate of functional independence. (Funded by
Fundaci lctus Malaltia Vascular through an unrestricted grant from Covidien and
others; REVASCAT ClinicalTrials gov number, NCT01692379.)
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Thrombectomy for Stroke at 6 to 16 Hours
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Thrombectomy 6 to 24 HOUI‘S aftel‘ Stroke Wlth a MlsmatCh G.W. Albers, M.P. Marks, S. Kemp, S. Christensen, J.P. Tsai, S. Ortega-Gutierrez,

7 R.A. McTaggart, M.T. Torbey, M. Kim-Tenser, T. Leslie-Mazwi, A. Sarraj,

between DeﬁCIt and InfarCt S.E. Kasner, S.A. Ansari, S.D. Yeatts, S. Hamilton, M. Mlynash, J.J. Heit,
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Stroke Certification

® 2003 PSCIRAERIA (2005LE1Z (L AAEETAT)
@ 2012 CSCERTERIA (2015624 L ikEETT)
® 2015 ASRHEZTER (2018EAZA LA STAT)
@ 2018 TSCERERIG

The Stroke (/I\are Pyramid

Comprehensive Stroke Center
All PSC functions plus Neurosurgeon

~150-200 Neuroendovascular, and full spectrum of hemorrhagic
stroke care New
/ Thrombectomy
-Capable
Primary Stroke Center: Stroke Center,
~1200-1500 Stroke Unit, coordinator, Stroke

Service, continuum of inpatient care

~1200-1500

Quality Area

SRHp

O
wn
(@]

0
wn
(@)

1) Triage, treat, transfer acute stroke
patients

%

2) Written care protocols

3) EMS

4) ED care

5) Cerebral/vascular imaging
6) Cardiac imaging

| | %

7) Stroke care unit care

8) Administrative/org. support

9) Outcomes / Quality Management
10) Educational Programs

11) Reporting data

% %% %

12) Rehabilitation services
13) Certification

e db 2 2 2 db db o b b 2b di 5

14) Adv’d neurointerventional svc.
15) Adv’d neurosurgical services

16) Neurocritcal care
17) Neurointensivist

18) Depression screening
19) Patient and family assessment

20) Discharge planning

21) Proposed JACHO comprehensive
measures

AR 2 db 2 db 2 ab 2 db 22 2 abdb o b b 2P Jib

22) Healthcare Facilities Accreditation
Program (HFAP)

%
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Drip & Ship vs. Mothership (#oxXA%(IC & 2EBDEN)

Saver JL, et al. NEJM. 2015;372:2285

Stratified by Site of Care
Shift on 90 day mRS

Onlm2m3m4m5&6

Solitaire + IV tPA (N=31) | 10 23 16 -H Onset to puncture time:

TPA at Outside Hospital mRS 0-2 = 49% \ Drip & Ship 275min

Mothership 179.5min
Solitaire + 1V tPA (N = 67) 24 27 18 .
TPA at Study Hospital
] MRS 0-2 = 66%

Prehospital care delivery and triage of stroke with emergent large vessel occlusion (SNIS) JNIS. Oct 5, 2016

® WaABIZFEHRHIKEAE (LVO) FHRF7—ILZBAWTLVOSRWIA#REITE L. #EDEBEL
¥ BT ANE,

® rt-PAERTOEISE R YE S (<3.5hrs) LVOZWE L., =15-300 D ERERER ThHhN
IF BT DR Tld7 < BECSC/TSCICiX T N E,

® rt-PAETOEILA (>3.5hrs) OLVOZEWLMI L. BEECSC/TSCICHyET RNE,

Kt

29



Drip & Ship vs. Mothership (#oxXA%(IC & 2EBDEN)

Gerschenfeld G, et al. JAMA Neurol 2017, March 20

Reperfusion time Neurcologic outcomes

400+ 100+

® MR RESCUE®
£ g
13
i 3504 ® REVASCAT S 80
O = —
2 THRACE14 61% i Drip and ship
2 300 L - . £ 9 60 e
2 Drip and ship oS Mothership
2 g
= : 12 EXTEND-IA!1 S &
% 20 SWIFT-PRIME 12 TR
5 50.8% Mothership® @ - = =
= ESCAPEL0 £
@ o

8 -
2 200 _ - _ 3B 20-
% p=0.26, Adjusted p=0.82 "

150 T T T T T T 1 O T T T T T T T 1

10 20 30 40 50 60 70 80 60 90 120 150 180 210 240 270 300
Patients With Good Clinical Outcome at 90d Time From Brain Imaging to Substantial Reperfusion
{mRS Scores, 0-2), % (TICI Scores, 2B-3), min

2013/1 - 2016/4. 1L, E#IBPSC (Drip & Ship [DS] &%) & CSC (Mothership [MS] &%) &158:%
(RETHI259)) DORIEETERZRAR

ICA~M2BAZE, rt-PAREE + IIEAEEEITHI

DS (n=100) vs MS (n=59); NIHSS= 15 vs 17 (p=0.03); DWI-ASPECTS= 7.5 vs 7
(p=0.05): O2R= 297 vs 240 (p<0.001) ; TICI=Z2b= 84% vs 79.7% (p=0.49); mRS 0-2
@90days= 61.0% vs 50.8% (p=0.82)

N—
—

Mother Shipl3EICNIHSSAEL (EBE) . DWI-ASPECTSIMEL) (BMABZESHEE) . Onset to
Reperfusion(3FEL\N. BB ZEIRL TEmX 9 3Drip&ShipLErm(dZENiRh o
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(2016-2017)

Transfer Mother Ship

n 691 (16.8) 4120
Flip 23-98 (76, 73.5) 6-103 (77, 75.7) <0.0001
MERIM 402 (58.2) 2320 (56.3) 0.36
mRSH] 0.0067
mRSEJO-1 | 542 (79.1) 2975 (73.1) 0.0007
IV r-tPA 368 (53.2) 1926 (46.8) 0.016
BRI 0.86

TICI3 333 (48.3) 1980 (48.5) 0.9

TICI2b-3 | 578 (83.8) 3390 (83.1) 0.65
SICH 47 (7.2) 280 (7.5) 0.76
mRS90 0.1
mRS 6 67 (9.7) 522 (12.7) 0.022
MRS 5-6 184 (26.7) 1235 (30.1) 0.068
mRS 0-2 268 (38.8) 1579 (38.4) 0.84
NIHSS 0-42 (17, 17.5) 0-42 (18, 18.4) 0.01
ASPECTS 0-10 (8, 7.7) 0-10 (8, 7.9) 0.0037
TARGET 0.028

ICA 234 (34.0) 1257 (30.7)

MCA 381 (55.3) 2370 (57.9)

VABA 64 (9.3) 356 (8.7)
02D 0-1440 (208, 262.8) | 0-1440 (90, 200.6) <0.0001
D2P 8-1417 (91, 109.3) | 0-2689 (144, 167.6) <0.0001
D2R 0-1372 (39, 59.7) 0-2735 (98, 123,5) <0.0001
P2R 0-362 (56.5, 67.0) | 0-1450 (57, 70.8) 0.76
SAE 20 (0.44) 117 (2.6) 0.027

TransferldMother Ship <X} L

Fip =7
FAEBIMRS ={EuL»
NIHSS =1L
ASPECTS =1L
IV rt-PA =%
02D =3E N
D2P =R
D2R =R
SAE =75 0
BEERL

MR, BERE. EMEMEEZEA M
wmim . TR, REF) |

BRME. FEHE



PSC ELVO protocol

McTaggart RA, et al. JAMA Neurol 2017 May 8 online
® FIE6IFELIA. DSATICA/MIEAZE 706, %A BRAIIEET

I Onset to PSCDoor [ PSCDIDO | | Transport time | | CSCDoor to CSCPunc | | CSCPunc to CSCRecan

—ED AT A kOB

Partial PSC ELVO Protocol
n=48 (77/%. NIHSS 19)

BE 262

Full PSC ELVO Protocol P=0.04
n=22 (75.5/%. NIHSS 17) 222
BT a b alLERF

Q 50 100 150 200 250
: Median Time, min ‘

i\(mRS<2@90d Partial 25% vs Full 50% (OR 2.99, 95%Cl 1.0-8. 7)

O EPSCORILICIE U7 sfElFaED TR 5
Al N 5E BRFE O door-in~picture~door-out E *z'_.l'tDI DO

P2P (CSCDD2P) %=iaiEd % IEWINE, 456} |

® PSC & CSC F78 & Eig sl DFETL . . .
- 2 0 4 X DIDO = door-in door-out time
Telemedicine=5 (2 & 2153k H£H B b S ERRIRER A E T OBE
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FREREAE (LVO) FRIRT—1

EANTERAINTLBERLVO scale LVO scalelcB9 5@ DLE1I—

[

Intertional o
N Research Jl]lJ ﬂﬂ| ﬂfS kB WSO
AHEIRC AR 4:5 ettt
=S -5 el 11 K o Clinical prediction of thrombectomy Sz s omiain
i BB | K| K| BB HA m | A% | ZE eligibility: A systematic review and .
= = E= A o . o gg ssssssss
b 8 | 3 | 55 | B2 | 1 | m Jix | BE | FE 4-item decision tree -
= |E| |E|R|P = | |
E *ﬁ, Table 2. AUROC:s and respective 95%-Cls with corresponding p-values comparing identified LAVO-prediction scales, NIHSS
and FAST

Clinical scale  AUC (95% ClI) FAST 31-SS PASS CPSSS  G-FAST VAN NIHSS RACE  FAST-ED

ELVO?! O 0|0

O

FAST 0.74 (0.71-0.76) X

O @ PASS 0.76 (0.73-0.78) 0.10 0.55 X

GAI2AA2

©
O

G-FAST 0.78 (0.76-081) <001 <00l  <0.0l 0.12 X

FACE2AD3 [ O o(O[O[O|O

NIHSS 08l (0.79-084) <00l <00l <00l <00l <0.01 <0.0l X

JUST# O[O]0O O OfO|0O

FAST-ED 0.83 (0.80-0.85) <0.0I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.17 X
1 31-SS: 3-item stroke scale; CPSSS: Cincinnati prehospital stroke severity scale; FAST: Face-arm-speech-time; FAST-ED: Face-arm-: p ech-time- y
S u Z u kl KI Stro ke 20 18 deviation-denial/neglect; G-FAST: Gaze-face-arm-speech-time; NIHSS: National insti of health stroke scale; PASS: Prehospital acute stroke seve
ity; RACE: Rapid arterial occlusion evaluation; VAN: Vision aphasia neglect.
Ohta T, Neurology 2019

Lol

Okuno Y, Transl Stroke Res 2020 ol

4. Uchida K, Stroke 2018 =7
MEE. HgIck->TRELESRY—IL .
AEHATEY, — MBIV ELER =1
BETELL S A C

%(0);(’7 )Mi*&..,ﬁi%’éﬁb\él:(i
BT ET—RILETELGL



AARRZEPFES LVO Scale E#(kJO051Ib
JSS/JAAM standard LVO Scale

B=C¢EN

mmAzENEEDES (large vessel occlusion; LVO)zHI#T g 2ImEIRAT — LA K DEIRIEEN.
EARTEREAZ DRT—IILOFERREREENENOBINENRERIN TS UNUEETH—RIC{ERAT
EREDEFRBOTHEST . COFETET7HTIT7 DR AR CEERMMAHZITIIIRE T 2D T—5E
FE(CDIRDBIRN,

HAKEEFFSTIELVO Scale DIZ#ELZBRIELEELVO scale EZHE{LTOSTIMNMILD, £ET
SERIAEN TSR IEEDHEIZHIET .

RIREHRMR  [iEEE. MEBUNEEIC 7 IREZER

C\D@

AAN1E IREKR A FAIZEfE] AR KiE PE= EREME R

20 : 6 s (W MIUZERTI-hRMERE. SRERTS Y- IHIRAFE.
RREPIZERESERT Y- HRERIKZE BEERIKF)
1&5T : BIFDLVO Scale (ELVO, GAI2AA, FACE2-AD) &7 IEHOLVOI&RH %
MatFRER (BUE. [BEE. BIEERX, BIEERR) (CED5H



9
v
l

e

=~

HRBUNEEC 7 IEEHZER

S

i —— A2 EFC 7 IHEZEER
— T T o e © =

6 HEa

HEMIZIERT>Y—hRMERE. SRIERT> Y- FURKE.
RREUIZERAERTY— BAERAE. REERAF

BIFDLVO Scale (ELVO, GAI2AA, FACE2-AD) & 7IEH®MLVO
BBz, FETFNER (RE FEE. BIEEd R, [EihEd=)
(CL Dt

IRAIE  EREMmE FAZMEE KE BEES

PREFFE

JSS7
JSS6
ELVO1
ELVO2
GAI2AA

FACE2-AD

AR




RE7—-8 HABEHFRALDEMEER
H TR 2. CPHZERIELL (R 4 AR)
2. SOCmFATH 4 FENET
A7 GESE) PRIBLOT

1. AADRKL—BICEALTND [z s \
FEGETERETETRACATRL s

®© &
=

[y

3. KB (/W ORERR) 4. IR
3. bR/ &N EERBN 4. IRFENSD

THXTEE
HMEXZFOHYAICHT 2BEHAR

HwEE

£ = aYEl

5. MEEkEE 6.
5. BRNEDSRU, FHEE 6. EROLE

AN
a\ 2 4 m
L
) s

\“.
=

7. LRGERI

7. O FHEAVRWN

RHM24F3 A
HFGT

AEREICOWTE, BUE, THAOBIZED 5 b bR EE 25
FHINCHRGET D HARM AT 0T ay =7 "BREITHThHL D LT
BN, BRD 4 SORET OB (RS, TREME ] TEBRR) &
O LR ) OV D b, FizicBlg T 2HE & LTREENRH
% & DOffEmICE- T,




=% 1 2019/9 - 2020/9. 1147 Hi(EREEZIERFEHEE 1099 HI. S BEHmE 968 4i)
g | BRI RSB, SR BEHEN RO TV 185z f#

)5 I

Sensitivity

0.25

0.50 0.75

1-Specificity

Full model by logistic analysis Simple model

L
In It _
D A jopg oo

HE) RAR gﬁ

et gt e e =8 BE BAE i
BiHEET L ||

T B B ® ® ® A
Simple model 1 1 1 1 0 1 1

1.00

Cut off

1ok
2L E
3LLE
4L E

2 B

Sensitivity

0.25

0.50 0.75 1.00

1-Specificity

Full model by logistic analysis Simple model

FERrETE (91861) B BKEHE (91861)

BE SRE F’%Ef %;"%f— BE BERE %ﬁé{ﬁ %;'2@
(%) (%) 0ECEE o (g HE X

(%) (%) (%) (%)
96.1 21.8 214 96.1 90.6 33.8 28.0 92.7
88.2 50.9 33.8 93.8 69.0 66.0 36.6 88.2
77.3 73.8 45.6 92.0 473 88.4 53.6 86.5
63.1 84.5 53.6 89.0 20.7 96.6 63.6 81.1



=% 1 2019/9 - 2020/9. 1147 Hi(EREEEZIERFEHEE 1099 Hl. FEBEHmE 968 5i)
fEff . EEAEEAEI BT, SR BEHEN RO TV 185z f#

B35 AT (91841 BeBREFAT (91861)
KIE) | #R)
o| I ||| 8>| H H A A 5 A A

HHLAHIED 4 2 2 2 0 1 1 1k 96.1 27.8 274 96.1 90.6 33.8 28.0 92.7
280k 92.1 44.5 32.0 95.2 74.9 58.2 33.7 89.1

30k 85.7 62.2 39.2 93.9 62.1 76.1 424 87.6

40k 80.3 65.9 40.0 92.2 54.7 80.7 44.6 86.2

FHREEE® 0 2 2 0 2 2 1 1 0 1 2 2Lk 98.5 20.7 26.1 98.0 96.6 24.8 26.7 96.2
284 97.5 23.6 26.6 97.1 95.6 29.1 27.7 95.9

3Lk 91.1 43.9 31.6 94.6 81.3 54.8 338 91.2

44k 84.2 57.8 36.2 92.8 73.4 66.7 38.5 89.8

WG 1 1 1 1 0 1 1 12k 96.1 27.8 274 96.1 90.6 33.8 28.0 92.7
C 2By (882 50.9 33.8] (C 938D (690 66.0 36.6| (882

[@EER) 773 (738 D456 92.0 473 (884 (536 85.5

42k 63.1 84.5 53.6 89.0 20.7 96.6 63.6 81.1

ELVOR%-1 1 1 1 12k 84.2 66.9 41.9 93.7 57.1 78.9 43.4 86.6
ELVO®-1 fidHY 1 1 1 o @ 12k 79.8 72.0 44.8 92.6 522 85.2 50.0 86.3
ELVO%-2 1 1 1 1 124 1 88.7 59.3 38.2 94.9 65.5 71.5 39.5 88.0
ELVO%-2 b 1 1 1 1 () [ ) 12k 83.3 68.0 425 93.5 58.1 81.0 46.5 87.2
GAIZAAR 1 2 2 2 1 1Lk 94.6 313 28.1 95.3 88.7 39.2 293 92.4
280k 87.7 63.5 40.5 94.8 63.1 75.5 422 87.8

3Pk 80.3 70.6 437 92.7 527 83.6 47.8 86.2

40k 68.0 80.0 49.1 89.8 30.5 933 56.4 82.5

SLLE 61.6 82.4 49.8 88.3 19.2 95.9 574 80.7

FACE2-AD% ol o 1 1 1 1 2 1 1 12k 96.1 15.7 24.4 93.3 95.1 18.3 24.8 92.9
28k 87.2 417 29.8 92.0 79.8 522 32.1 90.1

K 773 68.1 40.8 91.4 57.1 77.2 41.6 86.4

42k 64.0 81.5 49.6 88.9 389 90.3 534 83.9

SPLE 46.3 90.6 58.4 85.6 23.6 95.4 593 81.5

ELVORMISH Y : FHE BB R OWT b 2WnbDiF0sE Lz



REHD | KERL REHD | KERL
YERY | ERE | BB || TR SBRE | BB
YIFERSTE | (BletE | =St | | WERETE | ABks | SEt
% *

=]k =[1E
!Eg§= =T, M — ><
Bl + aRe i BRI + A1
* . %
| =
WRE= — L L
BB + BRS1E Ef2E + fae

X ERERIESERIESQR, TEBIEIB(DEREZZITANEN
=AM zRS5LEWN (BE-IFEERREIFV)

=BBIEZASLEV (HRE - BEERRHIFV)

EFRFRENZLVESE, TEHEIHERREEEZZITANEZV




AARRZEPFES LVO Scale {70510 b
JSS/JAAM standard LVO Scale

H=
E =

1. BBV RZEPEEZINSISEC6 HEZHRIICL2HHETS

N J,. % - - J—.:
SR

1IRARIE 2H[FERE 3AEMHER  ak:E SEEEME 6 LEiAE

2. 6 IREDS5DBEMHLICIU T, MAEEIURFELEDBEIEE 85 E5rBVIREAZ= (LVO)
DRE. SR E. BHEERE, FHEEPRE1147HI0RFTRODBEDTHOL

IRBX A (%) HERE(%) FEIEERE(%) | BHEEPR(%)
1 96.1/90.6 27.8/33.8 27.4/28.0 96.1/92.7
2 88.2/69.0 50.9/66.0 33.8/36.6 93.8/88.2
3 77.3/47.3 73.8/88.4 45.6/53.6 92.0/85.5
4 63.1/20.7 84.5/96.6 53.6/63.6 89.0/81.1

(B RTINS H)
3. RICH I BEBIREV TERIT S EZIRET D
f: EHEEPR/BRETZERIIRS 21HE
BEHEERR/ISRETZERISES 31HE




BEBFHICH T BLVOR T — L DR ICE T - FARRER

Elzliﬂp.qéf:ﬂlzI S LDREICOWVWT, BBEHEBT [SH4 FEREEHD
HYFHICEHTIREAR] ORBEREFDITIHR - WEFICHRSIRFAWGIC
TREFTH S

. Hwé.ﬁﬂlﬂ%i%')%%‘d)llﬂgﬂ%t:\ 6IHE (IRAIE. HERIRE. FEIZ=REER,
5. BEME. LERE) 288752 LIIZLETHY., HEEMDE

B EDRBEICEYAIEETH S

- GIEE®S HLAITEBA’BUEDBZEICLVO. 5> TERTA I LICHOWT, B
E/lREEhE2EHRTS QIEH=LHDODRI7)V—=T) b, BERE/G
HEPRE2FHRT S (3IEB) HII. %ﬁ@*%ﬁﬁk%xsﬂﬁt Zd

HEERBFH L EEZSEIC, FHMIBOXAT+AHLaY FO—NLIGESHH
HICERT A EHPREE LWL

o ICTRAIDFRALZEICEY ., BERE X2 —DFZ T AN, BEN %,
HMBBED» Y T7ILE2A LICIBIETE, HigeATMmieE Hﬂﬁlﬁd)x_ﬁtﬁ%b‘ :
2B TS5, RECREZHBTE 3 MEHE S AT LOBEIFLLEEINS

[




	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19
	スライド番号 20
	スライド番号 21
	スライド番号 22
	スライド番号 23
	スライド番号 24
	スライド番号 25
	スライド番号 26
	スライド番号 27
	スライド番号 28
	Drip & Ship vs. Mothership（搬送方法による転帰の違い）
	Drip & Ship vs. Mothership（搬送方法による転帰の違い）
	スライド番号 31
	スライド番号 32
	PSC ELVO protocol
	スライド番号 34
	スライド番号 35
	スライド番号 36
	スライド番号 37
	スライド番号 38
	スライド番号 39
	スライド番号 40
	スライド番号 41
	スライド番号 42
	スライド番号 43
	スライド番号 44

