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- Streptokinase: Intravenous administration (1.5 million units)*®
- Increased morbidity and mortality (compared with placebo)

- Alteplase: intravenous administration (0-9 mg/kg)**
or intra-arterial administration (0-225 mg/kg)™
+ Improved dlinical outcomes (compared with placebo)
« Prourokinase: intra-arterial administration (9 mg plus heparin)4
+ Improved reperfusion and dinical outcomes
(comparedwith placebo)

« Desmoteplase: intravenous administration (90 pgrkg)*®
+ No change in dlinical outcomes & no safety concerns
(compared to placebo)

« Staphylokinase: intravenous administration (10 mg)**

+ Non-inferior to alteplase in efficacy and similar safety

« Tenecteplase: intravenous administration (0-25 mg/kg)¥

+ Non-inferior to alteplase in efficacy and comparable safety

Figure 1: Thrombolytic agents for the treatment of acute ischaemic stroke

Repeat exposure to immunogenic agents can cause severe allergic reactions, induding anaphylaxis. Schematic
overview of the results of major trials of thrombolytic agents, from early first-generation agents to current third-
generation drugs. High fibrin affinity translates into greater potency for thrombolysis, at the same time preserving
the integnity of systemic coagulation. +-advantage of the agent. -~disadvantage of the agent.
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Table 1. Major Inclusion and Exclusion Criteria.

Main inclusion criteria

Acute ischemic stroke

Age, 18 to B0 years

Onset of stroke symptoms 3 to 4.5 hours before initiation of study-drug administration

Stroke symptoms present for at least 30 minutes with no significant improvement before treatment
Main exclusion criteria

Intracranial hemorrhage

Time of symptom onset unknown

Symptoms rapidly improving or only minor before start of infusion

Severe stroke as assessed clinically (e.g., NIHSS score »25) or by appropriate imaging technigues*
Seizure at the onset of stroke

Stroke or serious head trauma within the previous 3 months

Combination of previous stroke and diabetes mellitus

Administration of heparin within the 48 hours preceding the onset of stroke, with an activated partial-thromboplastin
time at presentation exceeding the upper limit of the normal range

Platelet count of less than 100,000 per cubic millimeter

Systolic pressure greater than 185 mm Hg or diastolic pressure greater than 110 mm Hg, or aggressive treatment
(intravenous medication) necessary to reduce blood pressure to these limits

Blood glucose less than 50 mg per deciliter or greater than 400 mg per deciliter
Symptoms suggestive of subarachnoid hemorrhage, even if CT scan was normal
Oral anticoagulant treatment

Major surgery or severe trauma within the previous 3 months

Other major disorders associated with an increased risk of bleeding

* A severe stroke as assessed by imaging was defined as a stroke involving more than one third of the middle cerebral-
artery territory. NIHSS denotes National Institutes of Health Stroke Scale in which total scores range from 0 to 42, with

higher values reflecting more severe cerebral infarcts.
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Thrombolysis with Alteplase 3 to 4.5 Hours

after Acute Ischemic Stroke

Werner Hacks, M.
Donata Guidatti, M.D., Vincent Larrue, M.D., Ker
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d Danilo Toni, M.D,

, Markku Kasta, M.D., Erich Bluhmki, Ph.D., Miroslav Br'\?m='1 M.D, Ar\ori Didvale

mar Schneider, M.D., F‘udIbE‘r\an Kumrrar M. D P\.I Wah' Ten, M. D,
., for the ECASS Investigators®

ABSTRACT

BACKOROUND

Intravenous thrombaolysis with alteplase is the only approved treatment for acute
ischemic stroke, but its efficacy and safery when administered more than 3 hours
after the onser of symproms have not been eseablished. We tested the efficacy and
safery of aleplase adminiscered between 3 and 4.5 hours after the onset of a stroke.

METHODS

After exclusion of patienes wich a brain hemorrhage or major infarction, as deteceed
on 2 compueed tomographic scan, we randomly assigned pacients with acute ischemic
stroke ina 1:1 double-blind Fashion co receive trearment wich intravenous alteplase
(0.9 mg per kilogram of body welght) or placebo. The primary end point was dis-
abilicy ar 90 days, dichotomized as 2 favorable outcome (2 score of 0 or 1 oo the
modified Rankin scale, which has a range of 0 wo 6, with ( indicatng no sympoms
at al! and 6 indicating death) or an unfavorable outcome (3 score of 2 £0 6 on the
modified Rankin scale]. The secondary end pointwas a global outcome analysis of
four neurclogic and disability scores combined. Safety end points included death,
symptomatic intracrania’ hemorrhage, and ocher serious adverse events.

RESULTS

We enrolled a toal of 21 patients in the smdy and random'y assigned 418 to che
al:eplase Lroup a.m:l 403 to the placebo group. The median time for the adminiseration

aleeplase as compared " isTy Aun
The incidence of mrrac‘ra.n‘a[ hemon’ha&,ewas hlgheu' with al e than with pla-
cebo (for any intracranial hemorrhage, T.0Fc vs. 17.6%; P=0.001; for symptomatic
intracranial hemorrhage, 2.4% vs. 0.2%; P=0.008). Moreality did not differ significane
Iy berween the a'replase and placebo groups (77% and 8 4%, respectively; P=0.68).
There was no significant difference in the rate of other serious adverse events.

COMNCLUSIONS

As compared with placebo, intravenous a'teplase adminiscered beeween ¥ and 4.5
hours after the onser of symproms significantly improved clinical ouecomes in pa-
tients with acute ischemic stroke; a'teplase was more frequently associared with
sympromatic intracranial hemorrhage, (ClinicalTrials.gov number, NCTO0153026.)
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2015 : Avénement de la thrombectomie

3 @h ® Mechanical thrombectomy after intravenous alteplase No of events/total
Crmibd End 1 . Madi 1 i i
versus alteplase alone after stroke (THRACE): a randomised :;":: orsubgroce (including AIMT) fure e g Y Rl
controlled trial S 1 1771434 86/222 s o 1.4 1.05(0.86 to 1.29)
Sexge Bracard, Xavier Ducrocy, Jean Lovis Mas, Morc Soudant, Catherine Gppentheim, Thiery Moulin, Francis Guilferin, an betulf of the MR RESCUE 12/64 11/54 44 0.92(0.44t01.92)
THRACE imvestigators™ SYMTHESIS 76/181 B4/181 —_—i 12,7 0.90(0.72 10 1.14)
Subtatal (95% CI) 265/679 181/457 —i— 30,4 098 (0.85to 1.14)
Test for heterogeneity: t'=0.00, '=0.97, df=2, P=0.62, I’=0%
7 Test for overall effect: 2=0.21, P=0.83
2015
INTMT group 15:5% 19-5% 12.5% 17% 5:5% ESCAPE 89/164 43147 — 114 1.86(1.3910 2.47)
(=200} |I=2) 39) (25) SO 1Y) EXTEND-IA 25135 14/35 —_— et 79 179(L1310282)
MR CLEAN 771233 51/267 ——— 10.9 1.73(1.27102.35)
T SWIFT PRIME L9/98 33/93 _'--—- 10.7 1.701(1.23 o 2.33)
REVASCAT 45/103 29/103 —_— 0.4 L55(1L06t0 2.27)
WTgroup:| I1.9% 163% 45% 134% THERAPY 19/55 14/53 — e 1. 51 131(0.73t02.33)
(3=202) | 434) (3) G en THRACE 103/109 82/195 —_— 132 1.29(1.04t01.59)
Subtotal (95% CI) 417 /878 266/893 -.*-. 69.6 1.56(1.38to0 1.75)
o 2[0 4|0 GIO 3‘0 160 Test for heterogeneity: '=0.00, 3'=5.98, df=6, P=0.43, I’=0%
Proportion of patients (%) Test for overall effect: z=7. 24, P<0.001
S il arilinscone Total (95% C) .  682/1557 4471350 = 100.0 1.37(1.14 to 1.64)
CIo 01 92 BN BN+ EES EEG Test for heterogeneity: t'=0.05, %‘—?Q.E?. df=9, Pe0.001, P=69% o5 o7 ; T .
| Test for overall effect: 2=3.41, PtD.001 d i
Figure 2: Functional independence (modified Rankin score) at 3 months Test for subgroup differences: 3’=22,14, df=1, P<0.001, 17=95.5% ::::il:::l care sy ﬁ:::,,uem
Data are proportion of patients (n). IVT=intravenous thrombolysis. IWTMT=intravenous thrombelysis plus (including AIMT)
machanical thrombectomy,

Fig 3 | Forest plot for a good functional outcome (modified Rankin scale core =2) at 90 days, including subgroup analysis
by year of study publication. AIMT=adjunctive intra-arterial mechanical thrombectomy

Rodriguez FB et al. BMJ, 2016

_ Rankin £2; IV 42% vs. IVIA 53% |
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Ischemic stroke

REVIEW

Does the use of IV tPA in the current era of rapid
and predictable recanalization by mechanical
embolectomy represent good value?

Ronil V Chandra,'** Thabele M Leslie-Mazwi,> Brijesh P Mehta,* Colin P Derdeyn,”
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Endovascular Thrombectomy with or without Intravenous
Alteplase in Acute Stroke

P. Yang, Yongwei Zhang, L. Zhang, Yongxin Zhang, K.M. Treurniet, W. Chen, Y. Peng, H. Han, J. Wang, S. Wang,
C.Yin, S. Liu, P. Wang, Q. Fang, Hongchao Shi, J. Yang, C. Wen, C. Li, C. Jiang, J. Sun, X. Yue, M. Lou, M. Zhang,
H. Shu, D. Sun, H. Liang, Tong Li, F. Guo, K. Ke, H. Yuan, G. Wang, W. Yang, Huaizhang Shi, Tianxiao Li, Z. Li,
P.Xing, P. Zhang, Y. Zhou, H. Wang, Y. Xu, Q. Huang, T. Wu, R. Zhao, Q. Li, Y. Fang, Laixing Wang, J. Lu, Y. Li,
J- Fu, X. Zhong, Y. Wang, Longde Wang, M. Goyal, D.W ). Dippel, B. Hong, B. Deng, Y.B.W.E.M. Roos,
C.B.L.M. Majoie, and J. Liu, for the DIRECT-MT Investigators*

Table 2. Trial Qutcomes.®

Alteplase with
Endovascular Endovascuiar
Thrombectomy Thrombectomy Measure of Adjusted value

Outcome |N=327) [N=329) Effect (955 €1)

Primary outcome: modified Rankin Scale score at 90 days

No. of patients with data 38 3B

Madian scote (IGR) 3 [2-5) 3(2-5) Commen 1.0 (0.81 10 1.40)
odds ratic

Secondary outcomes
Climical sitcomes
Modified Rankin scale score at 80 days according to

range —no, (%)

Dorl 80 (24.5) 74 @15} Oddsratio 108 {0.7412158)

Ot 2 119 (364 121 (368 Cddsmne 097 (068501 37)

0t 3 182 (55.7) 169 (51.4) Oddsratic 125 (08910 176)

Ot d 718 (B6T) 207 (52.9) Cdduratio 125 {088t 177)

0te s 268 (2.0) 266 [30.9) Oddsrazo 110 (073 10167)

Median NIHES scofe {IQR)T

After 24 hr 12 {510 20} 12 (5to 22 Beta 052 (21310 1.09]
coeflicient

AT5-7 days or discharge E[Zm18) Bi2t019) Bota -1.26 {-3.2010 0.68]
coefiicient

Sarthel Index of 95 or 1000z 00 days — noftotalm. 156326 (47.0) 151328 (460)  Oddsraso 100 {0781t0153)

)

Median EQ-5D-50 scove at 90 days [1QR)§ 034 (04510 0.95) 085 [0.2610 LOG) Bata .00 {-0.06 10 0.07|
coefficient
—
Imaging outcomes
before thromt B(14) 170 Oddsratic 033 (0744074)

a5 assessed on initial DSA — no. (314
eTIC) score of 2b, 2¢, or 3, as assessed on final
angjogram — no.ftotal mo, 5] |
Fecanalization at 24-71 hr, as assessed on CTA

— no.ftotal no. (34]+
Median kesion valume on CT [IQR — mb{

—
TN 00 (708 ZBo/316 (8e5) | Oddsmno 070 (047 10 106)
240282 (BS1) 245,275 (3B1)  Oddsratio  071{042t0120)

363 (3.8t 1148) 367 (960992} Beta 378 (-9.43 to 16.99)

coeficient

Endovascular
Thrombectomy
(N=326)

Modified Rankin Scale Score
H4 HS

0o E1 EH2 H3

13.2 113 12.0

Als, 1. wiﬁ'l
Endovascular
Thrombectomy
(N=328)

137 13 143

10 20 0 40

60

Percentage of Patients
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Tuble 1. Characteristics of the Pabicats at Baseline.®

Endovescular Alteplase with Endevascular
Charactenistic ! (N=317) . (N=329)
Median age |IQR] —yr &9 [61-T6) 69 {61-76)
Mal= sex — no. (36) 183 (57.8) 181 [55.0)
Median NIHSS score [IQR) T 17 [12-21) 17 [14-23
Medical history— no. (%)
Previous ischemic stroke 43:[13.2) 47 [14.3)
History of atrial fibrillation 152 (46.5) 149 45.3)
History of diabetes mallitus 59 [18.0} 65 [19.8)
Histary of hypertension 193 (53:0) 201 [6L1)
Modified Rankin scale score of 1 or 2 before stroke orset TR 24 [73)
—no ()T
Median ASPECTS (1QR)] 910 g [7-10)
Median systalic blood pressure at hospitsl arrival (1QR} 146 (130-163) 145 {131-161)
—mm Hg
Madian glucose level at hospital armwval (IQR} — 7.0 |5.5-55) 7.0 |5.9-%38)
mmodf|
Cause of stroke — no. (%))
Cardioembaolizm 144 [44.5) 144 [43.8)
Intracranial atherosclerosis 26300 19 [5.8)
ipsilatersl extracranial ICA obstruction 34 [10.4) 29 [5.8)
Undetermined 121 [37.0) 137 [$L6)
Madian duratian {IQR}— min
Fromstroke onset to randomizaton 167 [125-208) 177 {26-215)
From randomization o start of slteplasess NA 7 (418
From randomization to groin punctureyT 31 [20.45) 36 [Z1-50.5)
From randomization to revescularizationd+ 102 E‘—ld] 96 (71.5-130.5
From hospital admission to intravencus alteplaseff A 55 {45-78) I
=] SR =]

Locatien of intracranial artery occlusion — no.total no.
(o1l

Irtracranial KCA
ni1 iddle cerebral artery segment
M2 middle cerabral artery zegment

112/320 (35.0)
161320 (50.3)
£2/320 (13.1)

114/326 (35.0)
178326 (54.5)
33326 (10.1)




Research

JAMA | Original Investigation

Effect of Endovascular Treatment Alone vs Intravenous Alteplase
Plus Endovascular Treatment on Functional Independence

in Patients With Acute Ischemic Stroke

The DEVT Randomized Clinical Trial

Wenjie Zi, MD; Zhongming Qiu, MD; Fengli Li, MD: Hongfei Sang, MD; Deping Wu, MD; Weidong Luo, MD; Shuai Liu, MD; lunjie Yuan, MD;
Jiaxing Song. MD; Zhonghua Shi, MD; Wenguo Huang, MD; Min Zhang, MS; Wenhua Liu, MD; Zhangbao Guo, MS; Tao Qiu, MD:; Qiang Shi, MS;
Peiyang Zhou, MD; Li Wang, MD: Xinmin Fu, MD:; Shudong Liu, MD:; Shiguan Yang, MD; Shuai Zhang, MD: Zhiming Zhou, MD; Xianjun Huang, MD;
Yan Wang, MD; Jun Luo, MS; Yongjie Bai, MD; Min Zhang, M5; Youlin Wu, MS; Guoyong Zeng, MD; Yue Wan, MD; Changming Wen, MD;

Honghin Wen, MD; Wentong Ling. MS: Zhuo Chen, MS: Miao Peng, M5; Zhibing Ai, MD: Fugiang Guo, MD; Huagang Li, MD: Jing Guo, MS;

Haitao Guan, MD: Zhiyi Wang, MS; Yong Liu, M5: Jie Pu, MD; Zhen Wang. MD; Hansheng Liu, MD; Luming Chen, MD; Jiacheng Huang, MD:
Guogiang Yang, MD; Zili Gong, MD; Jie Shuai, MD; Raul G. Nogueira, MD; Qingwu Yang, MD, PhD: for the DEVT Trial Investigators

RESULTS The frial was stopped early because of efficacy when 234 of a planned 970 patients
had undergone randomization. All 234 patients who were randomized (mean age, 68 years;
102 women [43.6%]) completed the trial. At the 90-day follow-up, 63 patients (54.3%) inthe
endovascular thrombectomy alone group vs 55 (46.6%) in the combined treatment group
achieved functional independence at the 90-day follow-up (difference, 7.7%, 1-sided 97.5%
I, =515 to =)P for noninferiority = .003). Mo significant between-group differences were
detected in symptomatic intracerebral hemorrhage (6.1% vs 6.8%: difference, —0.8%; 95%
Cl, —7.1% to 5.6%) and 90-day mortality (17.2% vs 17.8%; difference, —0.5%; 95% Cl, -10.3%

to 9.2%).
Distribution of modified Rankin Scale score
Clo 1 E2 M3 B4+ Hs Hs
No pt » Death
Endovascular thrombectomy = o
alone group (n=116) 123 25.0 : lﬁ.* = 86 63 17.2 Shown are scores on the modified
Rankin Scale for patients in each
Combined IV thrombolysis and e group who were evaluated by means

endovascular thrombectomy group (n=118) of video (186 patients) and voice
(6 patients) recordings and by local
investigators (1 patient). Forty-one
Patients, % patients died before 90 days.

IV indicates intravenous.

Table 1. Baseline Characteristics and Workflow Measures

No. (%) of patients
Combined IV thrombolysis
Endovascular and endovascular
thrombectomy alone thrombectomy
{n=118) (n=118)
Demographic characteristics
Age, median (IQR), ¥ 70(60-77) 70(50-78)
Sex
Men 66 (56.9) 56(55.9)
Women 50(43.1) 52(44.1)
Medical history®
Hypertension 69 (59.5) 74(62.7)
Atrial fibritlation 62 (53.5) 62 (52.5)
Coronary heart disease™ 30(25.9) 19(16.1)
S:mukinf 281({24.1) 29(24.6)
Diabetes 25 (2L.6) 20(17.0)
Hypartipidemia 18{15.5) 22(18.6)
lschemic stroke 14 (12.1) 19{16.1)
Prestroke score on the modified Rankin Scale of 1% (3 f5.2} 11({9.3}
Stroke etiology
Cardicembaolism 65 (56.0) 69 (58.5)
Large artery atherosclerosis 32 {27.6) 2B(21.7)
Intracranial atherosclerosis 28(24.1) 23(19.5)
Unknown 15(12.9) 20{16.9)
Dther® 4(3.4) 1{0.8)
Imaging charactaristics’
Baseline ASPECTS, Nod 115 117
Median {IQR) 8(7-9) B(7-9)
Occlusionsite on CT or MR angiogeaphy
Intracranialinternal carotid artery IE-[15_5] 17(144)
M1 middla cerebral artery segment 95 (B1.9) 95{83.0)
M2 midéle cerebral artery segment 1(2.6) 2{L7)
Clinical examination at arriva L, median {EQRJ
NIHSS score” 16(12-20) 16({13-20)
Systolic blood prossure, mm Hg' 146 (129-165) 145 (128-168)
Glucose [avel, mmol/L 6.7 (5.7-8.1) 5.9(5.9-8.9)
Mo. of patients 114 115
WorkHow timas, median {IQR), min
= PSS FETTETET TIUIRTIEY
| Arrival to intravenous altaplase NA 61 {45-81)
e

Onset to puncturel

TOT -]

200 (155-247)

R R ST

210(179-255)




3 @k ® Mechanical thrombectomy after intravenous alteplase
~ versus alteplase alone after stroke (THRACE): a randomised
controlled trial

Sege Bracard, Xawier Ducrocy, Jean Lovis Mas, Marc Soudant, Catherine Opperheim, Thiemy Moulin, Francis Guiliemin, on behalf of the
THRACE imestigatos™

IVTMTgroup | 155% 5 : 17% 5% 12%
(n=200) (31) 36 (34) (11)  (24)

VT group | 11-9% By 45% 13-4%
(n=202) | (24) i ¢ (9) (27)

Proportion of patients (%)
Modified Rankin score
Oo D1 EH2 H3 4 WS> W6

Figure 2: Functional independence (modified Rankin score) at 3 months
Data are proportion of patients (n). IVT=intravenous thrombolysis. IWVTMT=intravenous thrombolysis plus

mechanical thrombectomy.

r Rankin <2: IV 42% vs. IVIA53%




Endovascular thrombectomy after large-vessel ischaemic
stroke: a meta-analysis of individual patient data from
five randomised trials

Mayank Goyal Bijoy K Menon, WimH van Zwam, Diederik W | Dippel, Peter | Mitchell, Andrew M Demnchuk, Antoni Davalos, Charles B L M Maojoie,
And van der Lugt, Maria A de Miguel, Geoffrey A Donnan, Yvo BW EM Roos, Alain Bonafe, Reza/ahan, Hans-Christoph Diener,

Lucie A van den Berg, Elad | Levy, Olvert A Berkhemer, Vitor M Pereira, Jeremy Rempel, Manica Milldn, Stephen M Davis, Daniel Roy, John Thornton,
Luis San Roman, Marc Ribo, Debbie Beumer, Bruce Stouch, Scott Brown, Bruce CV Campbell, Robert | van Oostenbrugge, Jeffrey L Saver,

Michael DHill, Tidor G Jovin, forthe HERMES collaborators

Summary

Background In 2015, five randomised trials showed efficacy of endovascular thrombectomy over standard medical
care in patients with acute ischaemic stroke caused by occlusion of arteries of the proximal anterior circulation. In
this meta-analysis we, the trial investigators, aimed to pool individual patient data from these trials to address
remaining questions about whether the therapy is efficacious across the diverse populations included.

Methods We formed the HERMES collaboration to pool patient-level data from five trials (MR CLEAN, ESCAPE,
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REVASCAT, SWIFT PRIME, and EXTEND 1A) done between December, 2010, and December, 2014. In these trials, mﬁ:ﬁ:g&";ﬁ;w
patients with acute ischaemic stroke caused by occlusion of the proximal anterior artery circulation were randomly  yorchkiss Braininstitute,

assigned to receive either endovascular thrombectomy within 12 h of symptom onset or standard care (control), with
a primary outcome of reduced disability on the modified Rankin Scale (mRS) at 90 days. By direct access to the study
databases, we extracted individual patient data that we used to assess the primary outcome of reduced disability on
mRS at 90 days in the pooled population and examine heterogeneity of this treatment effect across prespecified
subgroups. To account for between-trial variance we used mixed-effects modelling with random effects for parameters
of interest. We then used mixed-effects ordinal logistic regression models to calculate common odds ratios (cOR) for
the primary outcome in the whole population (shift analysis) and in subgroups after adjustment for age, sex, baseline
stroke severity (National Institutes of Health Stroke Scale score), site of occlusion (internal carotid artery vs M1
segment of middle cerebral artery vs M2 segment of middle cerebral artery), intravenous alteplase (yes vs no), baseline
Alberta Stroke Program Early CT score, and time from stroke onset to randomisation.

Findings We analysed individual data for 1287 patients (634 assigned to endovascular thrombectomy, 653 assigned to
control). Endovascular thrombectomy led to significantly reduced disability at 20 days compared with control (adjusted
cOR 2-49, 95% CI1.76-3.53; p<0.-0001). The number needed to treat with endovascular thrombectomy to reduce
disability by at least one level on mRS for one patient was 2- 6. Subgroup analysis of the primary endpoint showed no
heterogeneity of treatment effect across prespecified subgroups for reduced disability (p.......=0-43). Effect sizes
favouring endovascular thrombectomy over control were present in several strata of special interest, including in
patients aged 80 years or older (cOR 3-68, 93% CI 1-95-6-92), those randomised more than 300 min after symptom
onset (1-76, 1.05-2-97), and those not eligible for intravenous alteplase (2-43, 1-30-4.55). Mortality at 90 days and
risk of parenchymal haematoma and symptomatic intracranial haemorrhage did not differ between populations.

Interpretation Endovascular thrombectomy is of benefit to most patients with acute ischaemic stroke caused by
occlusion of the proximal anterior drculation, irrespective of patient characteristics or geographical location. These
findings will have global implications on structuring systems of care to provide timely treatment to patients with
acute ischaemic stroke due to large vessel occlusion.
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Figure 2: Forest plot showing adjusted treatment effect for mRS at 90 days in prespecified subgroups with
pvalues for heterogeneity across subgroups
cOR=common odds ratio. mRS=modified Rankin Scale. ASPECTS=Alberta Stroke Program Early CT score.

|CA=internal carotid artery. M1=M1 segment of middle cerebral artery. M2=M2 segment of middle cerebral artery.
NIHSS=National Institutes of Health Stroke Scale.
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CLINICAL SCIENCES

Post-Thrombolysis Recanalization in Stroke Referrals for
Thrombectomy

Incidence, Predictors, and Prediction Scores

Fierre Seners, MD, Guillaume Turc, PhD, Olivier Naggara, PhD, Hilde Henon, MO, Michel
Piotin, PhD, Caroline Arquizan, MD, Tae-Hee Cho, PhD, Ana-Paula Narata, MD, Bertrand
Lapergue, PhD, Sebastien Richard, PhD, Laurence Legrand, MO, Nicolas Bricout MD.
Raphaél Blanc, MO, Cyril Dargazanli, MD, Benjamin Gory. PhD, Severine Debiais, MD, Marie
Tisserand. PhD, Serge Bracard, PhD, Xavier Leclerc, PhD, Michael Obadia. MD, Vincent
Costalat, PhD, Lise-Prune Berner, MD, Jean-Philippe Cottier PhD, Arture Consali, MD, Xavier
Ducrocg, PhD, Jean-Louis Mas, MD, Catherine Oppenheim, PhD ", Jean-Claude Baron, ScD~
on behalf of the PREDICT-RECANAL Coliaborators. and PREDICT-RECANAL collaborators
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BRIEF REPORT

Effet sur la microcirculation

Impact of Strategy on Clinical Outcome in
Large Vessel Occlusion Stroke Successfully

International meeting of the French society of neurology 2017

The next challenges for optimal reperfusion in the @cmm

Reperfused: ETIS Registry Results srn o mackalen] ivsmbicemany
Marian Dauarinou®, MD; Benjamin Gory®, PhD; Arturo Consoli®, MSc; Bertrand Lapergue, PhD; Magva Kyheng, BST;
Julien Labreuche®®, BST, Mohammad Anadani®, MD; Raphasl Blanc®, MSc; Gaultier Mamat®, ML, M. Mazigl‘li“‘b"-‘d“".

Romain Bourcier®®, PhD; Igor Sibon'®, PhD; Francois Eugéned®, MD; Stéphane Vannier®, MD; Gérard Audibert®, PhiD;
Gicia Mione, MD; Sébastien Richard®™, PhD; on behalf of the ETIS Investigators®

Impact of Strategy on Clinical Outcome in Large Vessel Occlusion
Strokes Succesfully Reperfused: ETIS Registry Results.
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JAMA | Original Investigation

Effect of Mechanical Thrombectomy Without vs With Intravenous
Thrombolysis on Functional Outcome Among Patients

With Acute Ischemic Stroke

The SKIP Randomized Clinical Trial

Kentarn Suzuld, 1D, PhO; Yugi Matsumart, MO, Ph; Masataka Takeuchl, MO; Massfumi Mormto, MDD, Phi; Ryuzablers Kanazawa, MO, PhD;

bl Takayaema, MD; Yuld Kamiya, M, PhD; Kego Shigeta, MD, PhD; Sefl Cdubao, MO, PhD; Mikiho Hayskaws, MD; Morhéo khi, MO, PhD;

“oric Koguchi, MO, PhD; Tomofl Takgava, MD, PHD; Masato Incus, MO, Phl; Hiromichi Nato. MO; Takahiro Of, MD, PhO; Teruyukd Hirno, MD, Phit;
Norryukl Ksta, MD, Ph: Toshibing Usda, MD, PhD; esuyuikd iguchl, MO, PhD; Kazunoe Akall, MD, PhD; Wataro Tsunita, MO, PhD; Kazunor! MisS, ME. PO
Shigeru Fuimeta, MD, PhD: Tetsuhiro Higashida, MO, PhD; Mitsuhiro lwasskl, MD; Jurya Aokl, MO, PhD; Yasuhiro Nishiyama, WD, PhO:

Toshiakl Otsusa. MD, PhI; Kazumi Kimura, MO, PAO; for the SKIP Study Investigators
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BEPORTANCE Whether intravenous thrombeohysis & needed in combination with mechanical
thrombectomy in patients with acute large vessel occlusion stroke is unclear.

OBJECTIVE To examine whether mechanical thrombectomy alone s noninferior to combined
intravenous thrombalysis dusﬂwﬁﬂmlﬁmnbeﬁmyfurhmzbﬁeposﬁtmk&oﬁmm
DESIGN, SETTING, AND PAR i initiated, multicentes, randomized,
open-abel, nmmFEﬂum'yd’nﬂlmaimmmzmswuﬁamesdnmmmkzduewhrgz
wessel occhusion enrclled at 23 hospital networks in Japan from January 1, 2017, to July 31,
2019, with final follow-up on October 31, 2010,

ENTERVENTIONS Patients were randomly zssigned to mechanical thrombectomy alone
{n = 107} or combined i thrombolysis (shteplase at & 0.6-mg kg dose) plus
mechanical thrombectomy (n = 103).

MAIN DUTCOMES AND MEASURES The primary efficacy end point was 2 favorable cutcome
defined as a modified Rankin Scale score (range. 0 [no symptoms] to & [deathl) of 0102 at
90 days, with a noninferiority margin odds ratio of 0.74, assessed using a 1-sided significance
threshald of 1025 {97.58¢ CI). There were 7 prespecified secondary efficacy end points,
including mortality by day 20. There were 4 prespecified safety end points, including any
intracerebral hemaorrhage and symptomatic intracerebral hemorrhage within 36 hours,

RESLILTS Among 204 patients (median age, 74 years; 62 7% men; median National Institutes
of Health Stroke Scale score, 18), all patients completed the trial. Favorable outcome ocourred
in 50 patients (59.4%) in the mechanical thrombectomy alone group and 59 patients (57.3%)
in the combined intravenous thrombolysis plus mechanical thrombectomy group, with no
significant batween-group difference {difference, 21% [1-sided §7.5% O, -1 4% to =]; odds
ratio, 109 [1-sided 97.5% {, 0.63 to =] P~ 18 for noninferiority). Among the 7 secondary
efficacy end points and 4 safety end points, 10 were not significantly different, including
martzlity at 90 days {8 [7.9%] vs 0 [8.7%]. difference, -0.8% [95% €1, -9.5% to 78%]; odds
ratio, 0190 [95% C1, 0.33 to 2.43]; P = 99). Any intracerebral hemarrhage was observed less
frequently in the mechanical thrombectomy alone group than in the combined group 34
[33.7%] v= 52 [50.5%]; difference, -16.8% [95% C1,—32 1% to -1.6%]; odds ratio, 0.50 [05%
1,028 to 0.88L; P - 02). Symptomatic intracerebral hemaorrhage was not significantly
different between groups (6 [59%] vs 8 [77%]; difference, -1.8% [95% O, 9.7%to 6.1%];
cddsratio, 0.75 [95% 01, 0.2580 2.24]; P = TE).

Author Afillations: AJtior
affrathon: Fe isted 3t the end af'thic

Figure 3. Subgroup Plot Showing the Adjusted Treatment Effect for Favorable Outcome, With P Values for Heterogeneity Across Subgroups

CONCLUSIONS AND RELEVANCE Among patients with acute larges vessel occlusion stroke,
mechanical thrombectomy alone, compared with combined intravenous thrombolysis plus
miechanical thrombectormy, failed to demonstrate noninfenority regarding favorable
functional outcoma. However, the wide confidence intervals around the effect estimate also
did not allow a conclusion of inferiority.

TRIAL REGISTRATION umnin.ac.jp/ctr Identifier: UMINGOODZI4BE

JAMA. I021:325(3):244-253. dol: 101001 ame 2030 23522

12 2024 Amarican Medical Association. All ights reserved.

artide.

(Group Information. The SKIP Study
Imvestigators arelisted Inthe
eAppendtx In Suppiement 2.
Cormesponding Author: Kzuml
Kimura, MO, PAD. Departmeant of
Newrciogy, Mippon Madics!

Sohool, 115, Sandzg), Sukyo-ku,
Tokya, 128602, Jspen
fe-kmuragnms zc gl

jamacom

Intravenous
Mechanical thrombolysie
thrombactomy plus mechanical
alone thrombectomy Odids ratio
{n =101 {n=103) (95%CN)
Age. y
<70 74 (72.3) 21{63.6) 1.52 {0.54-4.33)
=70 38 (52.) 3% (54.3) 0.95 {0.40-1.85)
o |
Maie 33 (56.0) 43(50.7) 0.97 {0.48-1.97)
Female 27 (60.0) 16 (5L6) 1.41{0.56-3.54)
atrizl fibriliation
Yes 36 (63.2) I5(E4.7) 1.42 {0.68-2.95)
No 24 (54.6) 24(615) 0.75 {0.31-1.80)
Blood sugar, mgidL
<126 ' 40(85.6) 36(59.0) 1.32{0.63-2.76)
=126 20 (50:0) 23(54.8) 0.83 {0.35-1.97)
Use of antithrombatic agent. o -
Yes ~ e 16 (47.1) 18(56.3) 0.60 {0.26-1.82)
No 44(65.7) 41(57.8) 1.40 (0.70-2.70)
NIHSS score 2t admisston
>5 and <18 30(73.3) 37 (60.8) 1.18 {0.48-2.92)
=18 30(50.0) 27 (44.0) 1.37 (0.60-2.70)
ASPECTS
>4 and <8 30 {56.5) 20(46.5) 1.50 {0.67-3.37)
=8 30(62.5) 39(65.0) 0.90{0.41-138)
Dccluded artery B o .
Internal carotid artery 2L(5L.7) 18(52.8) 0.94 (0.35-2.30)
Mi proximal 11(57.0) g (500) 1.38(0.38-5.03)
Mi distal 28 (58.3) 31(63.3) 135(052-3.0
Onset t rm‘rdnmlzatlnn min
<130 34(63.0) 31(68.0) 0.77{0:33-1.78)
=120 26 (55.3) 28(48.3) 1.33 (0.61-2.57)

Mean door-to-needle 50 min

Favors
mechanical
thrombectomy
alone

Favors Intravenous

thrombolysis plus
mechanical
thrombectomy

0.2

1

ids ratlo {95% C1)

Pvalue for
Interaction

A5

.53

27

42

o0

37

.og



SWIFT-2IRECT Home

Hermie o The SWIFT DIRECT trial

The SWIFT DIRECT trial

Solitaire™ With the Intention For Thrombectomy Plus
Intravenous t-PA Versus DIRECT Solitaire™ Stent-retriever

Thrombectomy in Acute Anterior Circulation Stroke (SWIFT
DIRECT).

Bridging  Thrombolysis ~Versus  Direct Mechanical

Thrombectomy in Acute Ischemic Stroke.

Pleass find more information on wwwclinic: alz.gov B

"Overall, it is extremnely important to note that outcomes were very good in both treatment arms, with
good functional outcomes—indicated by an mRS score from 0-2—of 62%,” Fischer said. "Interms of
the primary outcome, 57% of patients in the direct mechanical thrombectomy group had a good
functional outcome, compared to 65% of patients in the bridging thrombolysis cohort” He went on to
report a risk difference of -7.3% between the two groups, and a-15.1% lower limit of one-sided 95%
confidence interval—which fell outside of the 12% non-inferiority margin, and led the researchers to
conclude that SWIFT-DIRECT did not show statistical non-inferiority of direct mechanical thrombectomy
when compared to IV t-PA plus thrombectomy.

NEWS « Conference News | 15C 2021

MR CLEAN-NO 1V: No
Advantage to SKipping tPA
Before Stroke Thrombectomy

There may be scenarios where foregoing IV thrombolytics make
sense, but most centers can stick with the guidelines, experts say.

by Todd Neale | MARCH 22 2021

“The MR CLEAN-NOQ IV trial did not show any superiority nor
noninferiority of direct endovascular treatment over the combination
treatment with alteplase and endovascular treatment,” Roos said, noting
that hemorrhage rates also were similar in the two arms.




EUROPEAN

Guideline STROKE JOURNAL
Ewropean Stroke journal
= - 2 b
European Stroke Organisation - European ¢t oo e TM+TIVvs TM a |O ne
Society for Minimally Invasive o gt b
Neurological Therapy expedited ®oage e
recommendation on indication for Turc et al X1
intravenous thrombolysis before
mechanical thrombectomy in patients n
W:Ith acute ischaemic stroke a_nd anterior e o ik RN W
circulation large vessel occlusion
Alteplase 0.9 mg'kg '
Guillaume TI.II“C e ; TSWOI.I“S Heinrichj Audet DIRECT-MT (2020) 110326 (36.5%) 1217328 (36.9%) <040 (-7.80, 7.00) 20.03
Hieronymus Boogaan: Pervinder Bhogal Gian Marco De Haﬂ:hls DEVT (2021) B3/116 (54.3%) 55/118 (46.6%) T > 1.70(-5.10, 20.50) 9.70
Ana Catarina Fonseca® ', Pooja Khﬂﬂ"ll Mikaél Mazi; !I° X ,» Natalia PEI'EZ dela Ossau, MR CLEAN No IV (2021) 134/273 (49.1%) 136266 (51.1%) - -2.00 (-10.50, 6.40) 22.26
Peter D. Schellinger'?, Daniel Strbian'* , Danilo Toni'%, Phillp White'?, ‘
William Whil:eke‘y", Andrea Zini'®, Wlm van 7\ r:m"-.‘-, and Jens Fiehler®® SWIFT-DIRECT (2021) 1147200 (57.0%) 135207 (65.2%) - _ ~-8.50 (-18.00, 0.90) 17.80
DIRECT-SAFE (2021) B0/146 (54.8%) 89147 (80.5%) - T <570 (-17.00, 5.50) 12.56
T Subtotal (I-squared = 13.2%, p = 0.330) =T 224(676,220) 9134
Six randomized controlled clinical trials have assessed whether mechanical thrombectomy (MT) alone is non-inferior w :
intravenous thrombolysis (IVT) plus MT within 4.5 hours of symptom onset in patients with anterior circulation large vessel o
occlusion (LVO) ischaemic stroke and no contraindication to IVT. An expedited rec dation process was initiated by the ’ '
European Stroke Organisation (ESO) and conducted with the European Society of Minimally Invasive Neurological Therapy SKIP (2021) 60/101 (59.4%) 50/103 (57.3%) - 2.10 (+11.40, 15.70)8.66
(ESMINT) according to ESO stndard operating procedure based on the GRADE system. We identified two relevant Subtotal (-squared = %, p =) ...:-_—_-_—__-":_"_'_____"‘_"___"-—-___—:;... 2.10 {-11.45, 15.65)8.66
Population, Intervention, Comparator, Outcome (PICO) questions, performed sy ic reviews and meta-analyses of the
literature, assessed the qualmyddlemhblemdememdwrmevﬂmce-bamd recommendations. Expert opinion was
provided if insufficient e e was available to provide rec fations based on tt'lc GRADE approach. For stroke Overall (-aguared = 0.0%, p = 0.420) <:> -1.86 (-5.85 213) 100.00
set and eligible for both tr we-:u- ‘NTplusqumrHTaloﬂe(modenuewdute.sn'ongre\:un' -
o v . ) T L] T LI T
LVO admitted to a centre without MT facilities and eligible for IVT <4.5 hrs and MT. we recommend IVT followed by rapid 20 0 5 0 5 10 2
transfer to a MT capable-centre ('drip-and-ship’) in preference to omitting IVT (low evidence, strong rec dation) *= Favours VT « T Favours MT slone
Expert consensus statements on ischaemic stroke on awakening from sleep are also provided. Patients with anterior cir- Figure 3. Pooled risk difference (in percent) for good outcome (mRS 0-2 at 90 days) in ‘mothership’ anterior circulation large vessel

culation: LVO stroke should receive VT in addition to MT if they have no contraindications to either treatment. occlusion stroke patients treated with MT alone vs. IVT plus MT within 4.5 hrs of symptom onset (unadjusted pooled RD, random-

effects meta-analysis). Abbreviations: dMT: direct mechanical thrombectomy (MT alone): IVT: intravenous thrombolysis with alteplase;

ay—ch ) MT: mechanical thrombectomy; RD: risk difference.
ischaemic stroke, thrombolysis, thrombectomy, endovascular therapy, recommendations
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Outcome of Large Vessel Occlusion Stroke

Patients after First Admission in Telestroke
Spoke Versus Comprehensive Stroke Center

CritR d’Inclusion

- Occlusion d’un gros tronc
- Admission Hub vs Spoke

- Dans les 6h

- Quel que soit le TT final

CritR de Jugement | mRS 0-2 a 3 mois
Résultats (n=207) Spoke (n=75) Hub (n=132)
TIV* 81% 54%
Délai TIV 171 166
T™* 27% 49%
Délai TM* 303 min 200 min

Hub [
spoke [

EmMRs 0-2 ®mMRs 3-5

BMJ Journals

Journal of
Neurolnterventional Surgery
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Direct Transfer to an Endovascular Center Compared to Transfer to
the Closest Stroke Center in Acute Stroke Patients With Suspected bl’
La rge Vessel Occlusion (RACECAT) ClinicalTrials.gov Identifier: NC1T02795902 RACECAT

A: Tranfer to a Local
Stroke Center
(drip and ship)

B: Direct transfer toan
Endovascular Stroke
Center (mothership)

@ Telestroke Center
(5] Primary Stroke Center
@ Endovascular Stroke Center

%?;
. Catalonia: 7.5 M inhabitants

Distances to EVT-SC from 20 to 150 min AV
RACECAT

} Local Stroke Center

The primary efficacy endpoint was comparable for both
groups with an adjusted hazard ratio (aHR) of 1.02 in EVT-
SC vs PSC. Good outcome (90-day mRS=0-2) was observed
in 32.8% in PSC vs 33.4% in EVT-SC cohorts, while mortality
(90-day mRS=6) was noted in 37.3% vs 35.8 %, respectively.
The 90-day mRS shift analysis was also neutral, with an
aHR of 0.965. When considering only patients with
hemorrhagic stroke, the aHR for the mRS shift analysis at
90 days was 1.216, which was still insignificant (95% ClI,
0.864 - 1.709). This included an increase in mortality
among the EVT-SC cohort (48.6%) compared to PSC (40.7%).



PREhospital routage of acute STroke patients with suspected

large vessel Occlusion: mothership versus drip and ship, a randomized
control study in France (PRESTO-F)
Etude prospective, multicentrique, contrélée, randomisée. N= 800

PREhospital routage of acute
STroke patients with suspected
large vessel Occlusion:

mothership versus drip and ship,
a randomized control study in
France (PRESTO-F)

ouze |
SAIU TS Centre Hosplialieref Universiiare Caen. Caen, France.

2] Nermandie Univerité. Université Caen Nomandie, Institut National de la Santé et de la Recherche
Médicale U1237, Centre Haspitalier et Universitaire Coen, Caen, France.

{3) Departement de ircitements et d'accuell des urgences, Cenire Hospitalieret Universitare Coen. Caen,

France.

(4] CEMKA, Bourg-la-Reine, France

(5] Département de Géographie. Uriversité Paris-Est, Créted. France

|é] Laboratoire LADYSS URR7 533, Université Pars Nantemre lo Défense, Nantere, France

(7] Service de neuroradiclogieinterventionnele, Fondation Rothschiid, Paris. France

(8] Mormandie Universite, Universiteé Caen Nomandie, Centre Hospitaier et Urivenitare Caen, Coen, France

(9] Service de neurclogie, Unité Neuowascuaire, Centre Hospilalier et Universitaire Caen, Coen. France

Comité scienfifique PRESTO-F:
Pr. Yannick BEJOT, Pr Gilles CAPELLIER, Pr Hubert DESAL, Pr Jean-Christophe FERRE,
Pr Said LARIBI, Pr Olivier MIMOL, Pr Charbel MOUNAYER, Pr Jeannot SCHMIDT,
Pr Igor SIBON, PrSerge TINMSIT
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Thrombectomy 6 to 24 Hours after Stroke
with a Mismatch between Deficit and Infarct

Mismatch Radio/Clinique

+ NIHSS > 10

Score on the Modified Rankin Scale
0 @1 H2 M3 Bs EMS506
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Thrombectomy for Stroke at 6 to 16 Hours
with Selection by Perfusion Imaging

Mismatch Infarctus/Perfusion
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N=543 patients
Diagnostic infarctus < 4,5 heures
Se=62%, Sp=78%

Accord inter observateur
FLAIR +/- : 78% des cas

Sensitivity Specificity PPV NPV
(95% CI) (95% CI) (95% CI) (95% CI)
Identification of patients within 4-5 h of symptom onset
DWI-positive (n-516) 62% (57-67) 78%(72-84) 83%(79-88) 54%(48-60)
MCA (n-469) 63% (57-68) 79%(37-86)  85% (B0-00)  53% (47-60)
MCA+NIHSS >3 (n-408) 64% (58-70) 81% (74-87)  87%(81-91)  53% (46-60)

MCA+DWI lesion =5 mL (n-280) 58% (51-66) 84%(75-90)  86%(78-91) 55% (47-63)
Identification of patients within 6 h of symptom onset

DWI-positive (n-516) 56% (51-61) 87% (80-93)  93%(91-97)  34%(28-39)
MCA (n-469) 56% (51-61) 87%(80-94)  95%(92-98)  33%(27-39)
MCA+NIHSS >3 (n=-408) 7% (52-62)  B8%(78-94)  95%(92-98)  32%(25-39)
MCA-+DWI lesion >5 mL (n-280) 52%(45-59)  92%(82-97)  96%(90-99)  34%(27-42)

DWi=diffusion-weighted imaging. PPV=paositive predictive value. NPV=negative predictive value. MCA=middle
cerebral artery. NIHSS=National Institutes of Health Stroke Scale.

Table 4: Predictive values of DWI-FLAIR mismatch for the identification of patients within either 4-5h or
6 h of symptom onset

> W +It DWI-FLAIR mismatch for the identification of patients with
acute ischaemic stroke within 4-5 h of symptom onset
(PRE-FLAIR): a multicentre observational study

Gtz Thomalla, Bostion (heng, M ur:nnEl':ingc:, Qing Hao, Thomas Towrdias; Ona Wu, Jorg 5 Kimn, Lorenz Brever, Olrver € Singer, Stever Warach,
Soren Chistensen, Andras Treszl, Nils D Forkert, hearva Galinovic, Michoe! Rosenkranz, Tobias Engelthorn, Martin Kohemann, Matthias Endres,
Dong-Wha Kang, Vincent Dousset, A Gregory Sorensen, Dovid § Uebeskind, jochen & Fiebach, fens Fiehler, Christion Gerloff, for the STIR and VISTA
Imaging Investigators
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Figure 3: FLAIR lesion visibility in relation to time from symptom onset
Visibility of acute ischaemic lesions on FLAIR images in relation to time from symptom onset. Numbers are patients
within each time interval, which also relate to the widths of the columns. FLAIR=fluid-attenuated inversion recovery.
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MRI-Guided Thrombolysis for Stroke with Unknown Time of Onset i

Placobe
G.Thomalla, CZ. Simaonsan, F. Boutitie, G. Andersen, Y. Berthezens, B. Cheng, B. Cheripalli, T.-H. Cho, F. Fazekas, {N-245)
J. Fighler, I. Ford, 1. Galinovic, 5. Gellissen, A. Golsari, ). Gregori, M. Ganther, ). Guibernau, K.G. Hausler,
M. Hennerici, A. Kemmling, J. Marstrand, B. Modrau, L Neeh, N. Perez da la Ossa, ). Puig, P. Ringleb, P. Roy, IIO ZIEI 3'0 4'0

E. Scheel, W. Schonewille, ). Serena, S. Sunaert, K. Villringer, A. Wouters, V. Thijs, M. Ebinger, M. Endres, |.B. Fiebach,

R. Lammens, KW, Muir, N. Nighoghossian, 5. Pedraza, and C. Gerloff, for the WAKE-UP [nvestigatars® Patients (%)
Tabla 1. Damographic and clinical ck ofthe at Basoli |
Alhtoplase Group Placobo Group |
variable [N=254) [M=243) |
Mean age +50 —yr 65.3x11.2 652119 | Adjusted
Male sex— no. (35) 165 (65.0) 160 {64.9) Alteplase Group  Placebo Group  Odds Ratio
Reason for unknawn time of symptam anset — no. (35) | Qutcome (N=251) (N=244) (95% CI)* P Value
Nighttime sleep 227 (B3.4) 111 (89.2)
Daytime sleep 12 (4.7) 11 (4.9) no. (%)
Aphasia, confusion, or other 15 (5.9) 16 {6.4) Primary
Median interval between last time the patient was known to be well T2 (47-87) 7.0 (5.0-8.0) Death or dependenc}' at ag days 33 (13.5) 44 (18.3) 0.68 0.17
and symptom recognition [IQR) — hr (0.35-1.13)
Madical history— no, {3¢) |
. ! Death at 90 days 10{4.1) 3(1.2) 338 0.07
Arterial hypertension 135 (53.1) 131 {52.6) | (0.92-12.52)
Diabetes mallitus 43 (16.9) 39 {15.7)
Hypercholestaralemiz 23 (36.6) 35 (34.1) Secondary
izl fibrillation 30 (11.8) 29 {11.6) Symptomatic intracranial hemorrhage
History of ischemic strake 37 (14.8) 3l{124) | As defined in SITS-MOSTZ 5(2.0) 1{0.4) 4.95 0.15
Meadian NIHSS score (IQR)T & (4-9) 6 [(4-9) | (0.57—42.87)
Vessel acclusion on time-offlight MRA — no.total ne. (%) | As defined in ECASS 11§ 7 (2.8) 3 (1) 2.40 0.21
Ary 24/249 (33.7) 84246 (34.1) | (0.60-9.53)
Intracranial intemal carotid artery 24/249 (9.6) 11/246 (4.5) : As defined in ECASS 1119 6(24) 1(0.4) G.04 0.10
Middle cersbral artery main stem 35249 (14.1) 37246 (15.0) | (0.72-50.37)
Middle cerebral artery branch 32249 (12.9) 36/246 (14.6) | As defined in NINDS| 20 (3.0) 12 (4.9) 178 013
" ETET TR f0.84—3.?1l
Madian lesion valume on diffusion-weighted imaging (1QR) — ml 2.0 (0.8-7.5) 2.5 (0.7-5.8) Parenchymal hemorrhage type 2% 10 (4.0) 1(04) 10.46 0.03
= ey Fo AT o) | 1.32-82.77)
Madian time between end of MRI and treatment initiation (IQR) 25 (16-35) 26 [18-37)
— min |
Median Hme from symptom recognition to treatrment initiation 3.1 (2.5-3.8) 3.2 (2.6-3.9)
‘Igﬂ}— 14
Interval betweer |ast time that the patient was last known to be well 10.3 (8.1-12.0) 10:4 (B1-12.1)
and treatmant Initiation (IQR) — hr




DESMOTEPLASE — Les essais DIAS

DIAS 1,2, DEDAS : Mismatch Diff/Perf > 20%
DIAS 3,4 et DIAS J : Occlusion intracranienne Vol < 1/3 ACM, ¥ ACA ou ACP

Li et al. Medicine (2017) 98:18 Medicine
Experimental Control 0Odds Ratio Odds Ratio
_Study or Subgroup _Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

5.1.1 subgruop<90ug/kg

DIAS 2001 3 13 2 10 3.4%  1.20[0.16, 9.01)

Subtotal (95% Ch 13 10 3.4% 1.20 [0.186, 9.01]

Total events 3 z

Heterogeneity: Not applicable

Test for overall effect: Z = 0.18 (P = 0.86)

5.1.2 subgruop=90ug/kg

DEDAS 2003 2 11 3 8 5.5%  0.37 (0.05, 3.01) LS I T

DIAS 2001 7 15 2 10 2.5% 3.50(0.55, 22.30) o [ T
DIAS-3 2009 76 156 63 151 64.1%  1.33(0.85, 2.08) =

DIAS-4 2014 25 48 17 58 l4.4% 2.562 (1.18, 5.84) ——
DIAS-) 2010 6 13 5 13 5.3% 1.37[0.29, 6.53) —_—f
Subtotal (95% CD 243 2490 91.7% 1.53 [1.07, 2.21] L g

Total events 116 90

Heterogeneity: Chi’ = 4,67, df = 4 (P = 0,32), I’ = 14%

Test for overali effec: 2 = 2,31 (P = 0.02)

5.1.3 subgruop=125ug/kg

DEDAS 2003 8 15 3 8 3.6% 1.80(0.33,11.01] —r—
DIAS 2001 10 14 2 10 1.3% 10.00[1.44, 69.26] e
Subtotal (95% CD 29 18 4.9% 4.07 [1.1e, 14.24] i
Totl events 18 5

Heterogeneity: Chi’ = 1.55,df = 1 (P = 0.21), 1" = 35%

Test for overall effect: Z = 2,20 (P = 0.03)

Total (35% CI) 285 268 100.0% 1.68 [1.17, 2.32] &

Total events 137 97

Heterogeneity: Chi' = 8.27,df = 7 (P = 0.31); I = 15% ’g\jou: 0:' 110 IOGGI

Test for overall effecr 2 = 2.85 (P = 0.004)
Test for suboroun differences: Chi* = 2.24. df = 2 (P = 0.33). I' = 10.9%

Figure 11. Forest plot of reperdusion outcome data for the desmoteplase subgroup and placsbo group.

Favours [desmoteplase| Favours [olacebo)




DESMOTEPLASE — Les essais DIAS

DIAS 1,2, DEDAS : Mismatch Diff/Perf > 20%
DIAS 3,4 et DIAS J : Occlusion intracranienne Vol < 1/3 ACM, % ACA ou ACP
3-9h

HEMORRAGIE

Li-et al, Medicine (2017) 96:18 Medicine

Experimental Cantral Odds Ratia Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

2.1.1 subgroup<90ug (kg

DiAS 2001 1] 15 (o] 11 Mot estimable

DIAS-] 2010 1 16 2 16 13.9% 0,47 (0.04,5.73) ———

Subtotal (95% CI) 31 27 13.9% 0.47 [0.04, 5.73] '-*'_

Total events 1 2

Heterogengity Not applicable

Test for overall effect Z = 0.60 (P = 0.55)

2.1.2 subgroup=90ug kg

DEDAS 2003 (1] 14 a [ Mot estimable

DIAS 2001 1 15 o 11 3.8% 2.38 [D.09, £4.05] =

DIAS-2 2005 2 57 o 63 3.4% 5.72 [0.27, 121.72) —

DiAS-3 2009 6 240 5 238 36.4% 1.19 [0.36, 3,87] o

DIiAS-4 2014 L] 1326 3 131 20.5% 2.13 [0.52, 8.72] T B

DiAS-) 2010 0 16 2 16 1B.0% 0.18 [0.01, 3.57] Y

Subtotal (95% CI 468 467 B2.5% 1.45 [0.67, 3.11]

Total events 15 10

Heterogensity Chi* = 3.01, df = 4 (P = 0.56); F = 0%
Test for overall effect Z = 0.95 (P = 0.34)

2.1.3 subgroup=125ug/kg

DEDAS 2003 0 15 Q 8 Not estimable

DIAS 2001 1] 15 4] 11 Not esumable

DiAS-2 2005 3 66 o 63 3.6% 7.00[0.35, 138.30] e . ——
Subtotal (95% C1) 96 82  3.6% 7.00(035, 138.30] | R —
Total evenis 3 0

Heterogenaity: Not applicable
Test for overall effect Z= 1.28 (P = 0.20)

Toral (95% C 595 576 100.0% 1.51 [0.76, 3.01]

Total events 19 12

Heterogensity: Chi* = 4,87, df = 6 (P = 0.56); ' = 0% k - + 1 {
- iz p 0.001 0.1 1 1o 1000

Test for overal effect 2 = L.18 (P = 0.24) Favours [desmoteplase] Favours [placebo]

Test for subaroup differences: Cn = 1.85. df = 2 (P = 0.40). I' = 0%

Figure 7. Forest piot of syrmptomatic intracrarial he

hage outcome data for the desmotepfase subgroups and pacebo group.




DESMOTEPLASE — Les essais DIAS

DIAS 1,2, DEDAS : Mismatch Diff/Perf > 20%
DIAS 3,4 et DIAS J : Occlusion intracranienne Vol < 1/3 ACM, ¥ ACA ou ACP

3-9h
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 subgroup<90ug/kg
DIAS 2001 2 15 2 11 1.7% 0.69 [0.08, 5.86]
Subtotal (95% CN) 15 11 1.7% 0.69 [0.08, 5.86]
Total events 2 2
Heterogeneity: Not applicable
Test for overall effect: Z = 0.34 (P = 0.74)
3.1.2 subgroup=90ug/kg
DEDAS 2003 4 14 2 8 1.5% 1.2010.17, 8.66] —
DIAS 2001 7 15 2 11 1.0% 3.94 [0.63, 24.73] 7
DIAS-2 2005 g 57 29 63 12.2% 1.06 [0.51, 2.16] e
DIAS-3 2009 108 236 100 237 454% 1.16 [0.80, 1.66] : 3
DIAS-4 2014 20 124 37 128 20.7% 1.17 [0.68, 2.00] b ol
Subtotal (95% CD 446 447 B0.8% 1.18 [0.90, 1L.55] -
Total events 186 170
Heterogeneity: Chi® = 1.76, df = 4 (P = 0.78); P = 0%
Test for overall effect 7 = 1.20 (P = 0.23)
3.1.3 subgroup=125ug/kg
DEDAS 2003 ) 15 2 8 0.9% 4.50[0.67, 30.23) % * -
DIAS 2001 9 15 2 11 0.8% 6.75 [1.06, 42.84] Iy T
DIAS-2 2005 24 66 29 63 15.8% 0.67 [0.33, 1.36] ——
Subtotal (95% CI) 96 82 17.5%  1.13 [0.63, 2.04] -
Total events 42 i3
Heterogeneity: Chi’ = 7.73, df = 2 (P = 0.02); I’ = 74%
Test for overall effect: Z = 0.41 (P = 0.68)
Total (95% CI 557 540 100.0% 1.16 [0.91, L.49] B
Total events 230 205}
Heterogenelty: Cni® = 9.76, df = 8 (P = 0.28); F = 18% T o 1o 1600
Test for overall effect 2 = 1.22 (P = 0.22) Favours ;aesmateplase] Favours [placebo]

Test for subaroun dfferences: Chi* = 0.25. df = 2 (P = 0.86). FF = 0%
Figure 10. Forest plot of good clinical outcome at 90 days outcome data for the desmoteplase subgroup and placebo group.




@+k The benefits and harms of intravenous thrombolysis with
recombinant tissue plasminogen activator within 6 h of
acute ischaemic stroke (the third international stroke trial
[I1ST-3]): a randomised controlled trial Lancet 2012

The I5T-3 collaborative group”

IO 1 02 M3 4 S5 6

Figure 2: Outcome at 6 months: Oxford Handicap Scale (OHS) by
treatment group

Forthe ordinal analysis, which was adjusted for age, National Institutes of
Health Stroke Scale (NIHSS), delay (all linear), and and presence or absence of
visible acute ischaemic change on baseline scan as judged by the expert reader,
the statistical analysis plan prespecified that OHS levels 4, 5, and & were grouped
and 0, 1, 2, 3 remained discrete. In that analysis, the common odds ratio was
1-27 (95% C11-10-1-47; p=0-001). An ordinal analysis with OHS levels 0, 1, 2, 3,
4, 5, and 6 all discrete, adjusted in the same way, gave an odds ratio of 1-17

(95% C1 1-03-1-33; p=0-016). rt-PA=recombinant tissue plasminogen activator.

53% patients > 80 ans avec TIVdans les 6H
Imagerie qui élimine hémorragie

Effet + en analyse ordinale
7% HCS

Subgroup. Events/number of patients Adjusted odds Adjusted
ratio (95% O) pvalue
-PA Control
Age [years) 0-029
=80 3315608 (474%) 346/719 (481%) 092 (067-1.26)
>80 DYRY (27-3%) 188799 (23-5%) . 135 {0-97-1-88)
MIHSS score o3
-5 221j304 (727%) 232/308 (75.3%) — 085 {0-52-138)
614 276728 (37a%) 268724 (37-0%) —— 108 ({0-81-1-45)
15-24 507402 (124%) 330421 (7-8%) 1+—8—  173{003-320)
225 7181 (B6%) 165 (15%) % 743(043-12000
Predicted probability of poor outcome at & months 0009
<0-4 256/351 (72.9%) 290/377 (76:9%) — 281{052-126)
0-4-05 88169 (52-1%) —t— 120{0-68-213)
05075 137/361 (35:2%) —{— 6
e Bﬂ'ﬁﬁ (13.1%) 'icu'ﬁ?i (B0} ——
Time to randomisation (h) 0613
03 O5/418 (22:7%) ——— 164 [103-2:62)
345 226/600 (37-7%) —— 073 {0:50-1-07)
=45 213/500 {42-6%) +—— 131{0-89-193}
TCUTE FSChasmiIC ﬁnge N FANGOMISATIOn SCan accuﬂng ™ ex\peE pane| 0534
Mo 352/B83 (44-4%) T o1 (41-6%) —HE— 117 (0-88-1.56)
Yes 158/624 (253%} 149/508 [24-0%) —_— 105 {0-70-1.59)
S o-409
Female 239782 (306%) 15787 (29.0%) —+— 121 {0:86-1-60)
Male 315/733 (430%) 200731 (409%) 104 {075-1-43)
Stroke syndrome 0465
TAC 106/530 {16-6%) 136({083-208)
PAC 281596 (47-1%) 254/550 (45-2%) 107 (07 6-151)
LACH 100/168 {59:5%) 1030164 (62-8%) —_— 091(0-48-172)
PO 66/110 (60-0%) 79/136 (58:1%) R S 104 {0:49-2:22)
Clinician's assessment of recent ischaemic change at randomisation o703
Mo evidence JEYBo4 (42-6%) 366/807 (40-8%) 113 {0-84-1.51)
Possible evidence 105/361 {20-1%) 108340 (31.8%) — 002 {056-151)
Definite evidence 6260 (26-7%) B0/281 (21-4%) —_—t 139 (074-261)
Atrial fibrillation 0574
No 4401042 (422%) 436/1078 (40-4%) e 100 (0-83-143)
Yes N4 473 [241%) OB/440 (12.3%) — 120{0-76-1-00)
Systolic blood pressure (mm Hg) LTy
=143 172/487 (353%) 1707491 (34-6%) — 118 {0-78-17E)
144-164 196/498 (33-4%) 1064518 (37-8%) 109 (074-162)
=165 186/530 (35-1%) 168/509 (330%) 111 {0-74-1-65)
Diastolic blood pressure (mm Hg) 0-154
=74 151462 (327%) 133445 {200%) 132 (0-B6-201)
75-89 2047541 (37 7%) 219/586 (374%) 1-08{073-158)
=00 193/500 {38-6%) 78480 (371%) 007 (0-64-146)
Ghacose {mmol/L) 0444
=5 100/354 (42.0%) 100/285 (38-2%) e a— 123{072-243)
&7 261/664 (393%) 242/636 (3Ba%) —E— 116 {0-B2-1-68)
=8 1437455 (31-4%) 144'456 (316%) — 103 {0-67-1-60)
Treatment with antiplatelet drugs in previous 48 h 0353
No 283/736 (39-1%) 283725 (38-0%) —— 102 {:73-143)
Yes 65775 (34.3%) I5Y786 (31.0%) 4B 120 (0-B7-1-65)
Trial phase 479
Blindad J4136 (25-0%) 381140 (27-1%) —_— 001 (0-42-1-08)
Dpen 520/1379¢ } 4961378 (36-0%} 114 {0-85-1-45)
Centrewith exparience of thrombolysis 0o11
No 313/940 (33-3%) 309/050 (32.5%) 110{0-82-1.48)
Yes 241/575 {41-9%) 275/ 568 (30-6%) — . 114 (07 8-1-66)
Total 554/1515(36-6%)  534/1518 (352%) s 112 (0-85-141)
. il
o4 140 30
+— —
Favourscontrol  Favours ri-PA




Effects of alteplase beyond 3 h after stroke in the Echoplanar > @

Imaging Thrombolytic Evaluation Trial (EPITHET):
a placebo-controlled randomised trial

*Stephen M Davis, *Geoffrey A Donnan, Mark W Parsons, Christopher Levi, Kenneth S Butcher, Andre Peeters, P Alan Barber, Christopher Bladin,
Deidre A De Silva, Graham Byrnes, Jonathan B Chalk, John N Fink, Themas E Kimber, David Schultz, Peter | Hand, Judith Frayne, Graeme Hankey,
Keith Muir, Richard Gerraty, Brian M Tress, Patricia M Desmond, for the EPITHET investigators

3-6h
Diff/Perf avant traitement + J3-5+ Diff a 90j
CritR de Jugement principal : Croissance de I'ischémie

Lancet Neurol 2008

H Difference or ratio (95% C1)*  p
ot Gromth Qo7 n=43
| Primary analytical method: geometric mean 124 1.78 0691 (0-38t0128) 0-239
Secondary analytical methods
Median relative growth 118 (04910 2-42) 179 (10910 3-15) 0661 (036 t0 0-92) 0054
Median absolute growth (ml) 4-1(-5-29t057-11) 287 (L0110 B4-2) -24-6(-40-6103-2) 0126
Mean difference in cube root volumes (cm) 0:50 (1-59) 075 [1.06) ~025 (-0:84 to 0:35) 0-415
Additional analytical methods
Growth >0% 20 (54%) 33 (77%) -23% (-43to-2) 0-032
Baseline DWI lesions =5 mL
Geometric mean growth? 111 1-99 ~0.56+ (033 to 0:94) 0-028
Median relative growth? 119 (0-50t0 2.36) 2.05(1.2810 3.25) ~0581(0-34t0 0.94) 0-014
n=34 n=43
Reperfusion =90% 19 (564%) 11 (26%) 30%(9toGl) 0.010
Median percentage reperfusion ‘%1% i&l to 100) 65% (lB_to 93} 26% (5 E) 65} 0-045
Recanalisation assessed n=19 n=28
Recanalisation 14 (74%) 16 (5/%) 17% (-10to 44) (-356
Clinical outcomes n=42 n=43
Good neurological outcome 21(50%) 16 (37%6) 13% (-Bto34) 0-278
mR5 (-2 15 (45%) 17 (40%) 5% 1510 27) 0-663
mRS 0-1 15 (363} 9 (21%:) 15% (-4 to 34) 0:153

Data are mean {SD), number (%) of patients, or median (IQR). *Difference of average or percentage for alteplase minus that for placebo, unless indicated as a ratio, TRatios.
$Data for patients with baseline lesion =5 mL: 31 (84%) in the alteplase group and 38 (88%) inthe placebo group.

Table 3: Trial outcomes for patients with mismatch

J3 N90% PWI



Effects of alteplase beyond 3 h after stroke in the Echoplanar 3 @
Imaging Thrombolytic Evaluation Trial (EPITHET):
a placebo-controlled randomised trial Lancet Neurol 2008

*Stephen M Davis, " Geoffrey A Donnan, Mark W Parsons, Christopher Levi, Kenneth S Butcher, Andre Peeters, P Alan Barber, Christopher Bladin,
Deidre A De Silva, Graham Byrnes, Jonathan B Chalk, John N Fink, Themas E Kimber, David Schultz, Peter | Hand, Judith Frayne, Graeme Hankey,
Keith Muir, Richard Gerraty, Brian M Tress, Patricia M Desmond, forthe EPITHET investigatorst

3-6h
Diff/Perf avant traitement + J3-5+ Diff a 90j
CritR de Jugement principal : Croissance de I'ischémie

Reperfusion No reperfusion Difference or ratio (95% Cl)* p
Infarct growth n=30 n=47
Geometric mean 079 225 0-357 (0-20t0 0-63) 0-001
Median relative growth 0-86 (034 to 1.75) 2.07 (1-19to 3-65) 0-41% (0-19 to 0-81) <0-0001
Median absolute growth (mL) -1.0 (-9-0t0 11-2) 43-6 (4-0t0923) -44.6 (-667 to-12-9) <0-0001
Mean difference in cube root volumes (cm) -012 (0-77) 112 (1:41) -1-24 (-1-80t0 -0-67) <0.0001
Clinical outcomes n=30 n=47
Good neurological outcome 22 (73%) 13 (27%) 46% (25t0 66) <0-0001
Good functional outcome 19 (63%) 15 (32%) 31% (1010 53) 0-007
Data are mean (5D), number (%) of patients, or median (IQR). *Difference of average or percentage for reperfusion minus that for no reperfusion, unless indicated as a ratio.
TRatios.
Table 4: Effect of reperfusion on radiological, neurological, and functional outcomes for mismatch patients

HIC symptomatiques : 7% Alteplase vs. 0% Placebo
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Table 2. Efficacy and Safety Outcomes.*
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Thrombolysis Guided by Perfusion Imaging up to 9 Hours
after Onser of Stroke

H. Ma, B.C.V. Camnpbell, MW. Parzans, L Churilov, C.R. Levi, C. Hsu, T.). Kleinig, T. Wijeratne, 5. Curtze,
H.M. Dawey, F. Miteff, C-H. Tsal, J.-T. Lee, T.G. Phan, M. Mahant, M.-C. Sun, M. Krause, J. Sturm, R. Grimley,
C-H. Chen, C-|. Hu, AA Wang, D Field, ¥. Sun, P.A. Barber, A Sahet, ) Jannes, }.-5. Jeng, B. Clisso d, B. Markus,
C.-H. Lin, L-M. Lien, CF. Bladin, 5. Christerisen, N. Yassi, G. Sharma, A. Bivard, P.M. Desmond, B. Yan,

P.J. Mitchell, ¥. Thijs, L. Carey, A. Meretoja, 5.M. Davis, and G.A, Donnan, for the EXTEND Investigators®

Adjusted Unadjusted
Alteplase Placebo Effect Size Effect Size
Outcome (N=113) (N=112) (95% CIjf P Value (95% Chjf P Value
no. ftotal no. (36)
Primary outcome
Score of 0to 1 onthe modified Rankin 407113 (35.4)  33/112(205) 144 (101-206) 004  12{082-176) 035
scale at 90 days$

4.5-9h

Infarctus du réveil = Heure médiane coucher-réveil
Diff < 70 mL - Mismatch Olig/Infarct > 1.2 et 10 mL
Pas de TM

YV V V VYV V

CritR de Jugement principal : mRS 0-1a 90 j

Score on Modified Rankin Scale
0 :E 2 W3 H4 HS Hs6

Alteplase | 12 3 14 [EE 13 12 12
(N=113] | (N-14) (N-26) (N- (N-15] (N-15) (N-14) (N-13)]

Placebo | 11 10
(N-112) [(N=12) (N=2])

14
(N-16)

21
L)

13 0
(N=14) (N-10,

f T T T T !
0 20 40 60 80 100

Percentage of Patients

Secondary outcomes
Score on the modified Rankin scale at

90 days
] 14/113 (12.4)  12/112 [107)
1 26/113 (23.0)  21/112 (18.8)
2 16/113 (142)  15/112 (13.4)
3 15/113 (13.3)  16/112 [14.3)
4 15/113 (13.3) 24112 (21.4)
5 14/113 (12.4)  14/112 (12.5)
6 13/113 (1L5)  10/112 (8.9)

Functional improvement§
Functional independenced 56/113 (49.6) 48112 (42.9)
Percentage of reperfusion at 24 hr

1.55 (0.965-2.43)
1.36 (1.06-1.76)

118 (0.74-1.87)
1.16 {0.87-1.54)

290% 53/106 (50.0) 31/105 (28.4) 1.73 (1.22-2.46) 1.76 {1.23-2.51)
=50% 76/106 (71.7)  57/109 (52.3)  1.35 (L.09-1.67) 1.37 (L10-1.70)
Tertiary outcomes
Recanalization at 24 hr 72/107 (67.3) 43/100 (39.4%) 1.68 (1.29-2.19) 1.71 (1.30-2.23)
Maijor neurologic improvement |
At 24 hr 27/113 (239)  11/112 (9.3) 2.76 (1.45-5.26) 2.43 [(1.27-4.67)
At72 hr 32/112 (23.6) 22{112 (19.6) 1.56 (0.97-2.52) 1.45 (0.90-2.34)
At 90 days 59/101 (58.4) 49/99 (49.5)  1.17 (0.91-152) 1.18 (0.91-1.53)
Safety outcomes
Death within 90 days after intervention 13/113 (11.5) 10/112 (3.9) 1.17 (0.57-2.40) 0.67  1.29 (0.55-2.82) 053
Symptomatic intracranial hemorrhage 7/113 (6.2) 1/112 (0.9) 7.22 (0.97-53.54) 0053 694 (0.86-5573) 0.7

within 36 hr after intervention
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Association of Reperfusion After Thrombolysis With Clinical Outcome
Across the 4.5- to 9-Hours and Wake-Up Stroke Time Window

A Meta-Analysis of the EXTEND and EPITHET Randomized Clinical Trials

Bruce C. V. Campbell, PhD; Henry Ma, PhD; Mark W. Parsons, PhD: Leonid Churiloy, PhD; Nawaf Yassi, PhD: Timothy J. Kleinig, PhD;

Chung Y. Hsu, MD, PhD; Helen M. Dewey, PhD; Kenneth S. Butcher, PhD; Bernard Yan, DMedSc; Patricia M. Desmond, MD:

Tissa Wijeratne, MD:; Sami Curize, MD, M5c, PhD; P. Alan Barber, PhD; Deidre A_ De Silva, MBBS; Vincent Thijs, PhD; Christopher R. Levi, MBBS;
Christopher F. Bladin, MD; Gagan Sharma, MCA; Andrew Bivard, PhD; Geoffrey A. Donnan, MD:; Stephen M. Davis, MD

Effet de la reperfusion4.5-9 h
e

Association of Reperfusion After Thrombolysis With Clinical Outcome Across the 4.5- to 9-Hours and Wake-Up Stroke Tima Window Brief Report  Research

Figure 1. Forest Plot of the Association of Reperfusion With Functional Outcome Assessed Using the Modified Rankin Scale (mRS)
at 90 Days by Time to Randomization Epoch and Overall

II| Functional improvement in at least 1 mRS category @ Functional indzpendence {mRS score of 0-2)

Stroke Stroke
anset t Patients, Common Favors no i Favors onsat to Patlents, aRR Favorsno - Favors
randomization No. odds ratio (95% C1)  reperfusion 0 No. (855 1) It reperfusion
4.5-6h 77 6.64(2.62-16.86) —a— 4.5-60 77 2.13(1.39-3.35) +
6-0h 53 3.09(1.06-15.08) 6-0h 53 1.83{1.12-2.98) —n—i—
Wake-up 140 1166 (5.50-24 34) —= Wake-up 140 2.32(1564-318) —
Overall 270 7.70(4.64-12 T8) < Overall 370 2.15(1.71-2.72) <
EI.L R I””Iilﬂ I:\ID UI.'. o ”I.Hll. o II”“!‘G
Common edds ratio ($5% C1) ARR (955 L1)
Excellent functional outcome {mRS score of 0-1) |E| Early newrological Improvement
Stroke Stroke
onset to Patients, aRR Favorsno | Favors onset to Patients, 2RR Favorsne | Favors
i No. {95% CI) r i reperfusion ization  No. {85% CI) reperfusion | reperfusion
45-6h 77 1.20(1.25-3.88) — iy 45-6h if ) 4.57 (2.22-11.15} £ ——
&3h 53 164 (0.65-3.1T) —t 63h 53 5.38(153-13.00} f—f—
Wake-up 140 1.88(2.25-6.70) - Wake-up 129 3.50(2:25-6.66) —u—
Overall 270 2.70(1.93-1.78) < Ovenall 260 4.35 (2.86-6.62) PN
|:-|=. I II”“Il o II””!ID Dll I 1I I ......].,u I'sln
aRR {955 Cl aRR {855 C1)

A, Functionalimprovernant by at ieast | mAS category (ordinal analysis merging
categonies, 5-6). B, Functional indecendence (mRS score, 0-2), C. Excellent
functional outcome {mRS score, 0-1). D, Early neurclogical improvement

{B-point reduction in National Institutes of Haaith Stroke Scalescora or reaching
0 at day 3). aRR indicates adjusted risk ratio.




Extending thrombolysis to 4-5-9 h and wake-up stroke using 3@ “& ®
perfusion imaging: a systematic review and meta-analysis of __
individual patient data

Bruce CV Camphbell*, Henry Ma®, Peter A Ringleb*, Mark W Parsons, Leanid Churilov, Martin Bendszus, Christopher R Levi, Chung Hsu,

Timathy ) Kleinig, Marc Fotar, Didier Leys, Carlos Molina, Tissa Wijeratne, Sami Curtze, Helen M Dewey, P Alan Barber, Kenneth S Butcher, . . . .

Deeidre A De Silva, Christopher F Bladin, Nawaf Yassi, Joharines A R Pfaff, Gagan Sharma, Andrew Bivard, Patricia M Desmond, Stefan Schwab, Essa ISavec In CI usion lef/ Pe rf > 4‘ 5 h
Peter D Schellinger, Bernard Yan, Peter | Mitchell, Joaquin Serena, Danilo Toni, Vincent Thijs, Werner Hacket, Stephen M Davist,

Geoffrey A Donnant, on behalf of the EXTEND, ECASS5-4, and EPITHET Investigntorst

Placebo Alteplase Odds ratio* p value
(n=201) (n=213) (95% CI)
Primary outcome
Excellent functional outcome 58/199(29%) 76/211(36%)  1-86(1-15-2.99) 0:01
(mRS score 0-1) at 3 months RS scare
Secondary outcomes Clo O1 EH2 EH3 H4 Hs H6
Functional improvementinmRS ~ NA NA 1.-60(112-2:27) 0-009
score at 3 monthst {Pb5323_ il i e 9%
n= =1 =2 =18
Functional independence 87/199 (44%) 103/211 (49%) 174 (1-08-2-81) 0:02 1) i39) il (0=16)
(mRS score 0-2) at 3 months
Early neurological improvement 1/197 (16% 8/206 (28% 2.54(1-51-4-2 0-0001 — -
atg ko gical imp 31/197(16%)  58/206(28%) 254(151-427) < Attpisce [T e Bz i o
(n=211)7  (n=31) (n=45) (n=27 n=31) (n=19)  (n=29)
Safety outcomes
I I 1 1 1 1 1 1 | 1
Death at 3 months 18/201 (9%) 29/213 (14%)  1.55(0-81-2.97) 0-19 0 10 20 30 40 50 60 70 80 90 100
Symptomatic intracerebral 1/201 (<1%) 10/213 (5%) 970 (1-23-76:55)  0.03 Patients (%)
haemorrhage§ = z
Figure 1: mRS scores at 3 months forall patients
Data are n/N (%). mRS=modified Rankin Scale. NIHSS=National Institutes of Health Stroke Scale. NA=not applicable. mRS=modified Rankin Scale.
*Adjusted for baseline age and NIHSS. fReduction of =1 point in mRS score (with mRS categories § and 6 merged),
analysed using ordinal logistic regression. Reduction of =8 points on NIHSS or reaching NIHSS score 0-1 at72 h.
§Within 36h of treatment.
Table 2: Study outcomes in all patients




Heure connue

Recommendation

For patients with ischaemic stroke of 4.5-9h dura-
tion (known onset time) and with CT or MRI core/
perfusion mismatch*, and for whom mechanical
thrombectomy is either not indicated or not
planned, we recommend intravenous thrombolysis
with alteplase.

Quality of evidence: Low GG

Strength of recommendation: Strong 77

*In the individual participant data meta-analysis
by Campbell et al.,* core/perfusion mismatch
was assessed with an automated processing soft-
ware and defined as follows:

- Infarct core™” volume < 70 ml

- and Critically hypoperfused” volume/Infarct
core”” volume > 1.2

- and Mismatch volume > 10 ml

*+* rCBF < 30% (CT perfusion) or ADC < 620 pm*/s (Diffusion
MRI)
"Tmax >6s (perfusion CT or perfusion MRI)

For patients with no CT or MRI core/perfusion
mismatch, please see the expert consensus state-
ment below.

Check for updates
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for acute ischaemic stroke
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Heure inconnue

Recommendation

For patients with acute ischaemic stroke on awak-
ening from sleep, who were last seen well more than
4.5h earlier, who have MRI DWI-FLAIR mis-
match, and for whom mechanical thrombectomy
is either not indicated or not planned, we recom-
mend intravenous thrombolysis with alteplase.
Quality of evidence: High PHBHE®

Strength of recommendation: Strong 11

For patients with acute ischaemic stroke on awak-
ening from sleep, who have CT or MRI core/per-
fusion mismatch” within 9 h from the midpoint of
sleep, and for whom mechanical thrombectomy is
either not indicated or not planned, we recommend
intravenous thrombolysis with alteplase.

Quality of evidence: Moderate DE&®

Strength of recommendation: Strong 71

“In the EOS individual participant data meta-anal-
ysis,*® core/perfusion mismatch was assessed with
an automated processing software and defined as
follows:

- Infarct core”™ volume < 70 ml

- and Critically hypoperfused” volume/Infarct
core” volume > 1.2

- and Mismatch volume > 10 ml

** rCBF <30% (CT perfusion) or ADC < 620 pm2/s (DifTusion
MRI)
" Tmax >65 (perfusion CT or perfusion MRI)




LES INDICATIONS DE REPERFUSION
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Patients avec LVO
Dans le bras IV seule

Rapid Alteplase Administration Improves Functional Outcomes
in Patients With Stroke due to Large Vessel Occlusions

Meta-Analysis of the Noninterventional Arm From the HERMES
Collaboration

Mayank Goyal, MD; Mohammed Almekhlafi, MD, MSc; Diederik W. Dippel, MD;

Bruce C.V. Campbell. MD, PhD; Keith Muir, MD; Andrew M. Demchuk, MD; Serge Bracard, MD;
Antoni Davalos, MD; Francis Guillemin, PhD: Tudor G. Jovin, MD: Bijoy K. Menon, MD, MSc; Peter J.
Mitchell, MD; Scott Brown, PhD; Philip White, MD; Charles B.L. M. Majoie. MD, PhD:

Jeffrey L. Saver. MD; Michael D. Hill, MD, MSc. FRCPC: for the HERMES Collaborators

Stroke 2019
A _ Modified Rankin at 80 days by onsst to tPA delivery B Modified Rankin at 80 days by ED arrival to tPA defivery
3 = Etuaim B
E- Onsetto TT 8 - Doorto TT
mRS 0'2 ‘ ' g - 8 patients/1000 traités /15 min ¢ 2 - 20 patients/1000 traités /15 min
-5 %
Doorto TT e il
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Figure 1. Rslationship betwesn onsst-to-treatment time (&) and doce-to-treatment ime (B} with alteplase and the propaorticn of patients with 90-d functionsl inde-
pendence (modified Rankin Scale mAS], -2 in biack) and 90-d excellent functional recovery (MRS, 0-1 in red). Curves are adjusted for age, sex, Mational institutes
of Health Stroke Scale, Alberta Stroke Program Early CT Score. and occlusion ocation. Curves have a different breadth along the time axis {gbecissa), which attenu-
ates the relative siespniess of the slope of emengancy department (ED)-aemval-10-1PA {lissue-type plesminogen activatori-delivery curve. A 15-min delay in start of
atteplass from stroke onsst was associated with & fewer of 1000 patients with VO achieving expcelient (miRS, 0-1) outcome at 90 d, but the loss of benefit is steeper
with & 15-min delay in start of alteplase from ED arivel associated with 20 fewer of 1000 patients with IO achieving excelient {mRS, 0-1}) outcoome at 90 d.
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Guideline

EUROPEAN
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European Stroke Organisation (ESO)
expedited recommendation on
tenecteplase for acute ischaemic stroke
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DOk 1011 77235657111 1150011
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Evidence-based recommendation

For patients with acute ischaemic stroke of <<4.5 hrs
duration who are eligible for intravenous thrombolysis,
tenecteplase 0.25 mg/kg can be used as a safe and effective
alternative to alteplase 0.9 mg/kg.
Quality of evidence: Moderate @
Strength of recommendation: Strong 17

ViDAL
Bloptimal

Médinament, parapharmacie, indication, VIDAL Heco, ic

Dispositils médicaux,
paraphanmacie

Chaque flacon contient 10 000 unitéa {50 mg) de ténectéplase,
Chiaque seringue préremplie contient 10 mL de solvant.

7 mi de soluti

Interactions,
equivalences

ntient 1600 unités |5

Lactivilé du ténectepiase est exprmée en unités {U) per rapport & une substance de
réfrence specifique du ténectéplase. Ces wnités ne 5ot pas comparables aux unilés
muw:mrhmwm

estun ifeqquie dy ene prodult par ks
Iednmdermmaﬁdammw:ﬂdwedmmzda hamster chinois.

Exceplents .
Poudre : arginine, acide 8 20, rézichs it procedd de

présent sous e de

Solvart : eall pour préparations injactables.

INDICATIONS

Mmlyuemm byt indiqué chaz bes adult de suspicion

de mvec St d'un sus-décatage dusegment ST, soit un
bloe de branche gauche récent, dans les & haures sulvant lapparition des symptémes
dinfarctus g du myocarde.

Powers et al

3.6. Other 1V Fibrinolytics and Sonothrombolysis

2019 Guidelines for Management of AIS ed7l

1. It may be reasonable to choose tenecteplase (single IV bolus of 0.25-mg/kg,
maximum 25 mg) over [V alteplase in patients without contraindications for IV
fibrinolysis who are also eligible to undergo mechanical thrombectomy.

New recommendation.

IV tenectepiase (0.25 mg/kg bolus, maximum 25 mg) was compared with IV altepiase (usual dose of 0.9 mg/kg
over 60 minutes, madmum 90 mg) in the EXTEND-IA TNK trial (Tenectepiase Versus Alteplase Before Endovascular
Therapy for Ischemic Stroke).™ This multicenter trial randomized 202 patients without previous severe disability
and with documented occlusion of the intemal carotid artery, praximal MCA (M1 or M2 segments), or basilar arteries
presenting within 4.5 hours of symptom onset to receive 1 of these 2 fibrinolytic agents. Primary end point was
reperfusion of >50% of the involved Ischemic tamritory or an absence of retrievable thrombus at the time of the
Initial angiographic assessment. The trial was designed to test for noninferiority and, if noninferiority proven, for
superiority. Secondary outcomes included the mRS score at 90 days. Median NIHSS score was 17. The primary end
point was achieved by 22% of patients treated with tenecteplase versus 10% of those treated with alteplase (P=0.002
for noninferiority and 0.03 for superiority). In an analysis of secondary end points, tenecteplase resulted in better
functional outcomes at 80 days on the basis of the ordinal shift analysis of the mRS score (common OR [cOR], 1.7
[95% C1, 1.0-2.8}; P=0.04) but less robustly for the proportion who achieved an mRS score of 0 to 1 (P=0.23)or 0 10
2 (P=0.06). SICH rates were 1% in both groups.

See Table XLIN in online Data
Supplement 1.

2. Tenecteplase administered as a 0.4-mg/kg single IV bolus has not been
proven 1o be superior or noninferior to alteplase but might be considered as
an alternative to alteplase in patients with minor neurological impairment and
no major intracranial occlusion.

New recommendation.

IV tenecteplase has been compared with IV alteplase up to 6 hours after stroke onsel in 3 phase Il and 1 phase
Il superiority trials; tenecteplase appears to be similarly safe. but it is unclear whether it is as effective as or
mare effective than alteplase.*™* In the largest trial of 1100 subjects, tenecteplase at a dose of 0.4 mg/kg
failed to demonstrate superiority and had a safety and efficacy profile similar to that of aiteplase in a stroke
population composed predominantly of patients with minor neurological impairment (median NIHSS score, 4)
and no major intracranial occlusion.' Tenecteplase is given as a single IV bolus as opposed to the 1-hour
infusion of alteplase.

See Tabie XLIll in coline Data
Supplement 1.

3. The administration of IV defibrinogenating agents or IV fibrinolytic agents
other than alteplase and tenecteplase is not recommended.

Recommendation revised from 2013 AIS
Guidelines.

Randomized placebo-controlled trials have not shown benefit from the administration of IV streptokinase within 6
hours or desmoteplase within 3 to 9 hours after stroke onset in patients with ischemic penumbra. large intracranial
ariery 0ccluSION, O SEvere Stenosis, ™ 1o-1m

See Table XLl in online Data
Supplement 1.

4. The use of sonothrombolysis as adjuvant therapy with IV fibrinolysis is not
recommended.

New recommendation.

Since the publication of the 2013 AIS Guidelines, 2 ACTs of sonothrombalysis as adjuvant therapy for IV
thrombolysis have shown no clinical benefit. NOR-SASS (Norwegian Sonothrombolysis in Acute Stroke Study)
randomized 183 patients who had received either alteplase or tenecteplase for AIS within 4.5 hours of onset to
either contrast-enhanced sonothrombolysis (93 patients) or sham (90 patients). Neurological improvement at 24
hours and functional outcome at 90 days were not statistically significantly different in the 2 groups, nor were the
rates of SICH.™ CLOTBUST-ER (Combined Lysis of Thrombus With Ultrasound and Systemic Tissue Plasminogen
Activator [tPA] for Emergent Revascularization in Acute ischemic Stroke) randomized 676 patients with AIS (NIHSS
score 210) who received IV alteplase within 3 or 4.5 hours of symptom onset and randomly allocated 1o operator
independent sonothrombolysis (335) or sham ultrasound (341)."* Compared with the control arm, the neurological
improvement, death, and serious adverse events in the intervention arm were not statistically different. At this
time. there are no RCT data to support additional clinical benefit of sonothrombolysis as adjuvant therapy for IV

fibrinolysis.

See Table XLWV in online Data
Supplement 1.




The NEW ENGLAND
JOURNAL o MEDICINE

The NEW ENGLAND JOURKAL of MEDICINE

Tabls 2. Outcomes.

ESTABLISHED IN 1812 APRIL 26, 2018 vOL 378 KO, 17

Tenecteplase versus Alteplase before Thrombectomy
for Ischemic Stroke

B.C.V. Campbell, PJ. Mitchell, L. Churilov, N. Yassi, T.). Kleinig, RJ. Dowling, B. Yan, 5. Bush, H.M. Dewey,

V. Thijs, R. Scroop, M. Simpson, M. Brooks, H. Asadi, T.Y. Wu, D.G. Shah, T. Wijeratne, T. Ang, F. Miteff, CR. Levi,
E. Rodrigues, H. Zhao, P. Salvaris, C Garcia-Esperon, P. Bailey, H. Rice, L de Villiers, H. Brown, K. Redmond,
D. Leggett, ).N. Fink, W. Collecutt, AA. Wong, C Muller, A. Coulthard, K. Mitchell, ). Clouston, K. Mahady, D. Field,
H. Ma, T.G. Phan, W. Chong R.V. Chandra, L-A. Slater, M. Krause, T.). Harrington, K.C. Faulder, B.S. Steinfon,
CF. Bladin, G. Sharma, P.M. Desmond, M.W. Parsons, G.A. Donnan, and S.M. Davis,
for the EXTEND-1A TNK Investigators®

ABSTRACT

BACKGROUND

Intravenous infusion of alteplase is used for thrombolysis before ends lar thromk The suthors’ full names, academic de-
tomy for ischemic stroke. Tmnq:hxwhachzsmtﬁbnnqmuﬁcmdhaslmgum ews, 1d affistions ame fsted In the
ity than akeplase, is given as a bolus and may increase the incidence of Appencc A ildees Fpral tiquwsts 1o Dr.

METHODS -
St Parkvilie, VIC 3050, Austrafia, or at
We randomly assigned patients with ischemic stroke who had occlusion of the i 1 beuce @mh.org.au

carotid, basu:. or :mddk' cerebral artery and who were eligible to undergo thrombee- Lo o investigators in the
tomy to receive tenecteplase {ata dose of 0.25 mg per kilogram of body weight; maximum  EXTEND-IA TNK trial is provided in

dose, 25 mg) or alteplase (at a dose of 0.9 mg per kilogram; maximum dose, 90 mg)  the Supplementary Appendi. availabie

within 4.5 hours after symptom onset. The primary outcome was reperfusion of greater at NEM org

than 50% of the involved ischemic territory or an absence of retrievable thrombus at the M E781) Med 2015781573 22,

time of the initial angiographic assessment. Noninferionity of tenecteplase was tested, :;;,:’:‘::Imr,m,mm

followed by superiority, Secondary outcomes included the modified Rankin scale score

(o0 a scale from 0 [no neurclogic deficit] to 6 [death]) ar 90 days. Safety outcomes were

death and symptomatic intracerebral hemorrhage.

RESULTS

Of 202 patients enrolled, 101 were assigned to receive tenecteplase and 101 to receve

alteplase. The primary outcome occurred in 2X% of the patients treated with tenecteplase

versus 10°% of those weated with alieplase (meidence difference, 12 percentage points;

95% confidence interval [CI], 2 to 21; incidence ratio, 2.2; 95% CI, 1.1 w 4.4; P=0.002

for noninferiority; P=0.02 for supedority). Tenecteptase resulted m a beteer 90-day func

tional outcome than alteplase (median modified Rankin scale score, 2 vs. 3; common

odds ratio, 1.7; 95% CI, 1.0 to 2.8; P=0.04). Symptomatic intracerebra! hemorrhage oc-

curred in 1% of the patients in each group.

CONCLUSIONS
Tenecteplase before thrombectomy was associated with a higher incidence of reperfusion
and better functional cutcome than alteplase among patients with ischemic stroke treated
within 45 hours after symptom onset. (Funded by the National Health and Medical Research
Counci! of Australia and others; EXTENL-1A TH K ClintcalTrials govonmber, RCTO23£8061.)

Hoyal Melbourne Hospital 300 Grattan

MENGL) MED TET7 NOMORGC APWIL 26 2018 1573
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Cutcome
Primary eficacy cutcome
i < at initial
— no. ()"
Difference — percentage points 122 ooa2
Adjusted incidence rato 22 (L1-4.4) 0
Adjusted odds ratio 26 (1.1-5.9) om
Secondary cutcomes
Score on the modified Rankin scale a2 90 days
Median score (MOR) on ordinal analysis{ 1(0-3 3(14) 17 (1.0-2.8) o4
Functicrally ndependent outcome — na. (%1§ &5 (54) 52 (51)
Adjusted incidence ratio 12(10-15) 008
Adjusted odds ratio L8 (1.0-3.4) 006
Excelient outcome — ro. (%)§ 52 (51) 43 (43}
Adjusted incidence ratio 12 (09-1.6) 020
Adjusted odds ratio L4 (04-26) on
Early neurclogic improvemant — na. (%)Y 72 (1) 9 (68}
Adjusted incidence ratio 10 08-1.7) oo
Adjusted odds ratio L1 [06-21) a7
Safety cutcomes
Death— ne. (%4 10 (19) 18 (18)
Adjusted risk ratio 05 [03-1.0) e
Adjusted odds ratic 04 (02-1.1) 008
Symp i bral hemarrhage — no. (%) ] L
Risk ratio 1.0 (0.1-15.9) 0%
Odds ratio 10(01-163) 0%
Parenchy mal hematoma — no. (%)§= 55 5%
Risk ratio 12 (04-3.8) o7s
Odds ratic 12 (04-4.1) ors
Score on Modified Rankin Scale
No symptoms 4——————————-—- Death
0 1 B2 E3 EH4 EH5 Hs
Tenecteplase
Group 28
{N: 101)
Alteplase
Group 18
(N= 101)

Patients (%)




Intravenous tenecteplase compared with alteplase for acute
ischaemic stroke in Canada (AcT): a pragmatic, multicentre,
open-label, registry-linked, randomised, controlled,
non-inferiority trial <4h30

BwrMmun &mﬂHEUckNlShlcSmgh Yan Desch , Mok d A Almekhlafi, Shelagh B Coutts, Sibi Thirunavukiarasu,

Hi ppireddy, Francois Moreau, Ga'ﬂ'Gubrt:.Alrhnndchkad} Luciona Cata Dar Dawlatshohi George Medvedev,
Jennifer Mand.ru Nehandfn Pikula, jai Shnnl‘ar Heather Williams, Thalia S Fi dro M ha, Muzaffar Seddique, Anf Zafar,

Oje Imoukhuede, Gary Hunter, Andrew M Demchuk, Sachin Mishro, Laura € Gioia, Shrnﬂ Jalini, Caroline Cayer, Stephen Phillips, Elsadig Elamin,
Ashkan Sh h, Suresh Sut iam, Mahesh Kate, Gregory Jacquin, Marie-Cheistine Comden, Faysal Benall, Ibrahim Alhabli, Fouzi Balo,
MacKenzie Homn, Grant Stotts, Michael D Hill Dawid | Gladstone, Alexandre Poppe, Arshia Sehgal, Qiao Zhang, Brendan Cord Lethebe, Craig Doram,
Ayoola Ademola, Michel Shamy, Carol Kenney, Tolulope T Sajobi, Richard H Swartz, for the AcT Trial Investigators

Summary
Background 1 hrombolysis with alteplase bolus followed by infusion is a global standard of care for
patients with acute ischaemic stroke. We aimed to determine whether tenecteplase given as a single bolus might

increase reperfusion compared with this standard of care.

Methods In this multicentre, open-label, parallel-group, registry-linked, randomised, controlled trial (AcT), patients
were enrolled from 22 primary and comprehensive stroke centres across Canada. Patients were eligible for inclusion
il they were aged 18 years or older, with a diagnosis of ischaemic stroke causing disabling neurological deficit,
presenting within 4.5 h of symptom onset, and eligible for thrombolysis per Canadian guidelines. Eligible patients
were randomly assigned (1:1), using a previously validated minimal sufficient balance algorithm to balance allocation
by site and a secure real-time web-based server, to either intravenous tenecteplase (025 mg/kg to a maximum of
25 mg) or alteplase (0-9 mg/kg to a maximum of 90mg; 0.09 mg/kg as a bolus and then a 60 min infusion of the
remaining 0-81 mg/kg). The primary outcome was the proportion of patients who had a modified Rankin Scale
(mRS) score of 0-1at 90-120 days afler treatment, assessed via blinded review in the inlention-to-treat (ITT) population
(ie, all patients randomly assigned to treatment who did not withdraw consent). Non-inferiority was met if the lower
95% Cl1 of the difference in the proportion of patients who met the primary oulcome between the tenecteplase and
alteplase groups was more than -5%. Safety was assessed in all patients who received any of either thrombolytic agent
and who were reported as treated. The trial is registered with ClinicalTrials.gov, NCT03889249, and is closed to
accrual.
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Findings Between Dec 10, 2019, and Jan 25, 2022, 1600 patients were lled and domly assigned to
tmcd:plau (n-S!G) or alteplase (n=784), of whom 1577 were l.ndudcd in the ITT population (n-SOG Icm:tteplase
n=771 alieplase). The dian age was 74 vears (IQR 63-83) 755 (47-9%) of 1577 patients were female and
822 (52-1%6) were male. As of data cutoff (Jan 21, 2022), 296 (36-9%) of 802 patients in the tenecteplase group and
266 (34-8%) of 765 in theallaphse group had an mRS score of 0-1 at 90-120 days (unadjusted risk difference 2-1%
[95% CI - 2.6 10 6- 9], meeting the prespecified non-inferiority threshold). In nfdyanalyses 27(3- 4%)0[500 pabems
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ity of Calgary. Calgary.

in the tenecteplase group and 24 (3 2%) 0f 763 in the alteplase group had 24 h sy intrac hage

and 122 (15-3%) of 796 and 117 (15-4%) of 763 died within 90 days of starting treatment

P ion Intr. us tenecteplase (0- 25 mg/kg) is a reasonable alternative to alteplase for all patients presenting
with acute ischaemic stroke who meel standard criteria for thrombolysis.

Funding Canadian Institutes of Health Research, Alberta Strategy for Patient Oriented Research Support Unit.
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Figure 2: Distribution of the modified Rankin Scale scores at 90-120 days, intention-to-treat population
Scores range from 0 to 6, with 0 indicating no symptoms, 1 no clinically significant disability, 2 slight disability,
3 moderate disability, 4 moderately severe disability, § severe disability, and 6 death.
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Intravenous Thrombolysis With Tenecteplase in
Patients With Large Vessel Occlusions
Systematic Review and Meta-Analysis

Aristeidis H. Katsanos, MD; Apostolos Safouris, MD; Amrou Sarraj@, MD; Georgios Magoufis®, MD; Ronen R. Leker®, MD;
Pooja Khatri®, MD; Charlotte Cordonnier®, MD; Didier Leys, MD; Ashkan Shoamanesh, MD; Niaz Ahmed, MD;
Andrei V. Alexandrov, MD; Georgios Tsivgoulis, MD

BACKEROUND AND PURPDSE: Ac:umulahng ewdenoe from randomized controlled clinical trials suggests that tenecteplase may
represent an effective tfreatment to alteplase for acute ischemic stroke. In the present systematic review and
meta-analysis, we sought to compare the efficacy and safety outcomes of intravenous tenecteplase to intravenous alteplase
administration for acute ischemic stroke patients with large vessel occlusions (LVOs).

METHODS: We searched MEDLINE (Medical Literature Analysis and Retrieval System Online) and Scopus for published
randomized controlled clinical trials providing outcomes of acute ischemic stroke with confirmed LVO recewing intravenous
thrombolysis with either tenecteplase at different doses or alteplase at a standard dose of 0.9 mg/kg. The primary outcome
was the odds of modified Rankin Scale score of 0 fo 2 at 3 months.

RESULTS: We included 4 randomized controlled clinical trials including a total of 433 patients. Patients with confirmed LVO
receiving tenecteplase had higher odds of modified Rankin Scale scores of O to 2 (odds ratio, 2.06 [95% CI, 1.15-3.69)),
successful recanabization (odds ratio, 3.05 [95% Cl, 1.73-5.40]), and functional improvement defined as 1-point decrease
across all modified Rankin Scale grades (common odds ratio, 1.84 [95% ClI, 1.18-2.87]) at 3 months compared with patients
with confirmed LVO receiving alteplase. There was litfle or no heterogeneity between the results provided from included
studies regarding the aforementioned outcomes (P<20%). No difference in the outcomes of early neurological improvement,
symptomatic intracranial hemorrhage, any intracranial hemorrhage, and the rates of modified Rankin Scale score 0 to 1 or
all-cause mortality at 3 months was detected between patients with LVO receiving intravenous thrombolysis with either
tenecteplase or alteplase.

CONCLUSIONS: Acute ischemic stroke patients with LVO receiving wus thrombolysis with tenectep
better recanalization and clinical outcomes compared with patents receiving intravenous alieplase.

have significantly

Key Words: brain ischemia 8 humans ® odds ratio ® reperfusion ® tenecteplase
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Figure. Outcomes of patients with acute large vessel occlusions receiving intravenous tenecteplase compared to intravenous
alteplase.

Forest plots on the odds of (A) successful recanalization, (B) modified Rankin Scale score of O to 2 at 3 mo, and (C) functional improvement at
3 mo between patients with acute large vessel occlusions randomized to intravenous tenecteplase or alteplase. ATTEST indicates Alteplase-
Tenecteplase Trial Evaluation for Stroke Thrombolysis; EXTEND-IA, Tenecteplase Versus Alteplase Before Endovascular Therapy for Ischemic
Stroke: IV. inverse variance: and TNK tenecteolase.
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Comparison of tenecteplase with alteplase for the
early treatment of ischaemic stroke in the Melbourne

Mobile Stroke Unit (TASTE-A): a phase 2, randomised,
open-label trial <4h30

Andrew Bivard, Henry Zhao, Leonid Chunilow, Bruge € V Campbell, Skye Coote. Newaf Yassi, Bernard Yan, Michael Valente, Angelos Sharobeam,
Anna H Balabanski, Angela Dos Santos, Jo Lyn Ng, Vignan Yogendrakumar, Felix Ng, Francesce Langenberg, Damien Easton, Alex Warnwick,
Elizabeth Mackey, Amy MocDonald BN, Gagan Sharma, Michael Stephenson, Karen Smith, David Anderson, Philip Ched, Vincent Thijs, Henry Ma,
Geoffrey € Cloud, Tissa Wijeratne, Livdmyla Olenko, Dominic taliano, Stephen M Davis, Geoffrey A Donnan, Mark W Parsons, on behalf of the
TASTE-A collaborators®

Summary
Badogrwnd Mobtle stroke units (MSUs) equipped with a CT scanner reduce time to thrombolytic treatment and
We tested the hypothesis that tenecteplase administered in an MSU would result in

May 4, 2022
hetged Moiom 3020160
S14M- 44 22(22)00071-5

e Comment page 495
“TASTE-A collboraton lnted 3t
the end of the Article
Department of Medicine and
Neurolagy, Melbourne Brain

mpennr :epu'l'uslcm at hospital arrival, when compared with alteplase.

Methods The TASTE-A trial is a phase 2, randomised, open-label trial at the Melbourne MSU and five tertiary hospitals
in Melbourne, VIC, Australia. Patients (aged 218 years) with ischaemic stroke who were eligible for thrombolytic
treatment were randomly allocated in the MSU to receive, within 4-5 h of symptom onset, either standard-of-care
alteplase (0-9 mg/kg [maximum 90 mg], administered intravenously with 10% as a bolus over 1 min and 90% as an
ml'usmnmlh] or the investigational product tenecteplase (0-25 mg/kg [maximum 25 mg], administered as an

Mospital, University of
Melbourne, Parkville, VIC,
Austrakia (A Brvard PHD,

H Zhao P, Prof L Chusilov PhD,
Pred B €V Carmyphel] PO,

§ Coote BN, N Yassi PR,

Prol B Yan DicSc,

a bolus over 10 s), before being transported to hospital for ongoing care. The primary outcome was the
volume of the perfusion lesion on arrival at hospital d by CT-perfusion imaging. Secondary safety oulcomes
were modified Rankin Scale (mRS) score of 5 or 6 at 90 days, symplomatic intracerebral haemorrhage and any
haemorrhage within 36 h, and death at 90 days. Assessors were masked to treatment allocation. Analysis was by
intention-to-treat. The trial was registered with ClinicalTrials.gov, NCT04071613, and is completed.

Findi Pty

June 20, 2019, and Nov 16, 2021, 104 patients were enrolled and randomly allocated to receive either
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leneutplasc (n=55) or alteplase {n-49} The median age of pauenu was 73 years (IQR 61-83), and the median NIHSS
at baseline was 8 (5-14). On arrival at the hospital, the p lesion vol was significantly smaller with
tenecteplase (median 12 mL [IQR 3-28]) than with alteplase (35 mL [18-76]; adjusted incidence rate ratio 0-55, 95% CI
0.37-0-81; p=0-0030). At 90 days, an mRS of 5 or 6 was reported in eight (15%) patients allocated to tenecteplase and
ten (20%) patients allocated to alteplase (adjusted odds ratio [aOR] 0-70, 95% CI 0-23-2-16; p=0-54). Five (9%)
patients allocated to lenecteplase and five (10%6) pﬂhenlsalbcaledhahqﬂaeduﬂfmmmymsealﬂd:ys(aﬂ!l -12,
95% Cl 0-26—4-90; p=0-88). No cases of symp intracerebral ha vmtmpotledmlhm!ﬁlxwh
either treatment. Up to day 90, 13 serious adverse events were noted: five (5%) in | d with tenectef
and eight (8%) in patients treated with alteplase.

Interp ion Treat mﬂamphuoudmﬂSUmM«lhwmmﬂh&uamm:mdaﬂympaﬁum
compared with alteplase, and no safety concerns were noted. This trial provid rt the use of

tenecteplase and MSUs in an optimal model of stroke care.

Funding Melbourne Academic Centre for Health.
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Figure 2: Perfusion lesion volume on CT perfusion imaging performed on
arrival at the receiving hospital by treatment group

Horizontal lines represent the 25th percentile, median, and 75 percentile.

The whiskers extend up to 1.5 times the IQR range distance from the 75th and
25th percentiles, but no further than the minimum or maximum. Individual dots
represent the values beyond the range of the whiskers.
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Evidence-based recommendation

alternative to alteplase 0.9 mg/kg.
Quality of evidence: Moderate ©O@
Strength of recommendation: Strong |

For patients with acute ischaemic stroke of <4.5 hrs
duration who are eligible for intravenous thrombolysis,
tenecteplase 0.25 mg/kg can be used as a safe and effective

Expert consensus statement

All MWG members suggest favouring tenecteplase 0.25 mg/
kg over alteplase 0.9 mg/kg for patients with acute ischaemic
stroke of <<4.5 hrs duration in light of safety and efficacy
data and because tenecteplase can be administered with a
single bolus rather than a |-hr infusion.
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Evidence-based recommendation

For patients with large vessel occlusion acute ischaemic
stroke of <<4.5 hr duration who are eligible for intravenous
thrombolysis, we recommend tenecteplase 0.25 mg/kg over
alteplase 0.9 mg/kg. Intravenous thrombolysis should not
delay mechanical thrombectomy.
Quality of evidence: Moderate (XD
Strength of recommendation: Strong 71

Expert consensus statement

For patients with large vessel occlusion acute ischaemic
stroke of <<4.5 hr duration who are eligible for intravenous
thrombolysis and are directly admitted to a thrombectomy-
capable center, all MWG members suggest IVT with
tenecteplase 0.25 mg/kg or 0.40 mg/kg over skipping IVT.
For patients with large vessel occlusion acute ischaemic
stroke of <4.5 hr duration who are eligible for intravenous
thrombolysis and are admitted to a center without
mechanical thrombectomy capability, all MWG members
suggest IVT with tenecteplase 0.25 mg/kg followed by rapid
transfer to a thrombectomy-capable center.

Voting: 9/9 members

Table 4. GRADE evidence profile for PICO L
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Abstract

BACKGROUND

Tenecteplase is an effective thrombolytic agent for eligible patients with stroke who are
treated within 4.5 hours after the onset of stroke. However, data regarding the effectiveness of

tenecteplase beyond 4.5 hours are limited.

METHODS

In a trial conducted in China, we randomly assigned patients with large-vessel occlusion of
the middle cerebral arterv or internal carotid artery who had salvageable brain tissue as

identified on perfusion imaging and who did not have access to endovascular thrombectomy
to receive tenecteplase (at a dose of 0.25 mg per kilogram of body weight; maximum dose, 25

mg) or standard medical treatment 4.5 to 24 hours after the time that the patient was last

known to be well (including after stroke on awakening and unwitnessed stroke). The primary
outcome was the absence of disability, which was defined as a score of 0 or 1 on the modified
Rankin scale (range, O to 6, with higher scores indicating greater disability), at day 90. The

key safety outcomes were symptomatic intracranial hemorrhage and death.

CME

SN |

N

RESULTS

A total of 516 patients were enrolled; 264 were
randomly assigned to receive tenecteplase and 252
to receive standard medical treatment. Less than
2% of the patients (4 in the tenecteplase group and
5 in the standard-treatment group) underwent

rescue endovascular thrombectomy. Treatment with

tenecteplase resulted in a higher percentage of

Download a PDF of the Plain Language
Summary.

patients with 2 modified Rankin scale score of 0 or
1 at 90 days than standard medical treatment
(33.0% vs. 24.2%; relative rate, 1.37; 95%
confidence interval, 1.04 to 1.81; P=0.03). Mortality at 90 days was 13.3% with tenecteplase
and 13.1% with standard medical treatment, and the incidence of symptomatic intracranial
hemorrhage within 36 hours after treatment was 3.0% and 0.8%, respectively.

CONCLUSIONS

In this trial involving Chinese patients with ischemic stroke due to large-vessel occlusion,
most of whom did not undergo endovascular thrombectomy, treatment with tenecteplase

administered 4.5 to 24 hours after stroke onset resulted in less disability and similar survival

as compared with standard medical treatment, and the incidence of svmptomatic intracranial
hemorrhage appeared to be higher. (Funded by the National Natural Science Foundation of
China and others; TRACE-III ClinicalTrials.gov number, NCT05141305.)




MAIS...
EUROPEAN

Guideine STROKE JOURNAL

Evropean Sercke

011 Vel W) 8-

10 Exropesn Stroie Orpansation 2003
Article reuse pudelines

sageput combournal i permitions.
DOt 1011 TR I9658TI21 1 150002
ez ngspub comborelae

SSAGE

European Stroke Organisation (ESO)
expedited recommendation on
tenecteplase for acute ischaemic stroke

Sonia Alamowitch'(?, Guillaume Turc??45(0, Lina Palaiodimou®”,
Andrew Bivard’, Alan Cameron®_, Gian Marco De Marchis®'°(,
Annette Fromm!'!, Janika K&rv'2(, Melinda B Roaldsen'?,
Avristeidis H Katsanos'* and Georgios Tsivgoulis®*(")

Evidence-based recommendation

For patients with acute ischaemic stroke on awakening
from sleep or acute ischemic stroke of unknown onset

and who are eligible for intravenous thrombolysis, there is
continued uncertainty over the potential benefits and harms
of tenecteplase compared with alteplase.

Quality of evidence: Very low &

Strength of recommendation: -

Expert consensus statement

All MWG members suggest that tenecteplase 0.25 mg/

kg could be a reasonable alternative to alteplase 0.9 mg/

kg for patients with acute ischaemic stroke on awakening
from sleep or acute ischemic stroke of unknown onset and
who are eligible for intravenous thrombolysis after selection
with advanced imaging (FLAIR-DW!I mismatch or perfusion
mismatch as outlined in the 2021 ESO Guidelines on IVT).
Voting: 9/9 members

The NEW ENGLAND JOURNAL of MEDICINE
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Tenecteplase for Stroke at 4.5 to 24 Hours
with Perfusion-Imaging Selection

G.W. Albers, M. Jumaa, B. Purdon, 5.F. Zaidi, C. Streib, A. Shuaib, N. Sangha,
M. Kim, M.T. Frochles, N.E Schwartz, W.M. Clark, CE. Kircher, M. Yang,
L. Massaro, X.-Y. Lu, GA Rippon, J.P. Broderick, K. Butcher, M.G. Lansberg
0.5, Liebeskind, A. Nouh, LH. Schwamm, and B.C.V. Campbell,
for the TIMELESS Investigators®

ABSTRACT

RACEGROUND
Thrombelytic agents, including tenccteplase, are genera'ly nsed within 4.5 hours
after the onset of stroke symptoms. Information on whether tenecteplase confers
benefit beyond 4.5 hours is limited,

METHODS
We conducted a multicenter, double-blind, randomized, placebo-controlled rrial
involving patients with ischemic stroke w lase (025 mg per kilo-
gram of body weight, up to 25 mg) with pl:lcc-bo administered 4.5 to 24 hours
after the time that the patient was last known to be well. Patients had o have
evidence of occlusion of the middle cerebra! artery or intemal carotid artery and
salvageable tissue as determined on perfusion imaging. The primary outcome was
the ordina! score on the modified Rankin scale (range, 0 w 6, with higher scores
indicating greater disability and a score of 6 indicating dearh) ar day 90, Safery
outcomes included death and symy ic mtracranial hemorrh

BESULTS
The trial enrolled 458 patients, ?'}'.3&. of whom subsequently underwent thromk
tomy; 22% patients were assigned to receive l deD:omm:pa—
cebo. The median time berween the time the p;menr was last known to be well
and randomization was approximarely 12 hours in the tenecteplase group and
approximately 13 hours in the placebo group. The median score on the modified
Rankin scale at 90 days was 3 in each group. The adusted common odds ratio for
the distribution of scores on the modified Rankin scale at 90 days for tenecteplase
as compared with placebo was 1.13 (9%5% confidence interval, 0,52 to 1.57: P=0.45).
In the safety population, mortality at 90 days was 197% in the wnecteplase group
and 18.2% in the placebo group, and the incidence of symptomatic intracranial
hemorrhage was 3.2% and 2.5%, respectively,

Tenecteplase versus standard of care for minor ischaemic
stroke with proven occlusion (TEMPO-2): a randomised,
open label, phase 3 superiority trial
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CONCLUSIONS
Tenecteplase therapy thar was initated 4.5 to 4 hours after stroke onset in patients
with occlusions of the mldd!c cerebral anery or interna! carotid arery, most of
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hemorrhage was similar in the two groups. (Funded by Gmmtc:h TIMELESS
ClinicalTrials.gov number, NCTOS7ES678.)
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Safety and efficacy of tenecteplase in patients with wake-up
stroke assessed by non-contrast CT (TWIST): a multicentre,
open-label, randomised controlled trial
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Suggere A recanalisation

GLENZOCIMAB, A NOVEL ANTITHROMBOTIC, SHOWS FAVORABLE SAFETY PROFILE

IN A SYSTEMATIC REVIEW OF DATA WITHIN THE CLINICAL DEVELOPMENT PROGRAM

Comenducci A.%, Pletan Y. !, Meilhoc A.?, Sari A. %, Desort-Henin \. 1,
Toledano E. %, Binay S. !, Gharakhanian 5., Avenard G.!
1 Acticor Biotech, Paris — France

INTRODUCTION

Glenzocimab, a novel humanized monoclonal
antibody fragment targeting platelet GPVI*2,
is now in late clinical development. We
reviewed herein its safety profile following an
uneventful phase | study?, and the recent
completion of two phase 2 RCTs: ACTIMIS
study in patients with acute ischemic stroke*
& GARDEN study in patients with SARS-Cov-2-
induced acute respiratory distress syndrome®.

METHOD
ACTIMIS Study Design
60 patients recruited < Safety: serious adverse
(48 glenzocimab, 12 placebo) f events [SAE),
,! 1000mg  Intracerebral
. 500 mg hemorrhage (ICH
1smg  B0mg — . ......... age (ICH)
= == B
Phase 2a FPi: March 2019
100 patients recruited &§  LPL June 2021
(54 glenzocimab, 52 placebao)
"
e ’ A
1000 mg pr.x.ebn n
S EEEaa—— Le=
GARDEN Study Design
0 ptienc
?" f < Safety as key secondary
1000 mg placebo endpoint.
_— = Timeline
f
3 days of geaument ® FPi: Decernber 2020
2 countries: . l &% Pl June 2021
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STROKE CONGRESS

OCTORER 24-29 SINGAPORE .

ACTIMIS RESULTS

Aad)

166 patients in
the Safety Set

IntraCranial Hemorrhages

=
™

Plocebo |
n=6d
n3ICH
30147 %)

ACTIMIS reached its primary
endpoint showing a favorable
safety profile.

ot
I Glancocimat (Ne102) g 5 10 15
ESmpbmstic 4 gnon-symptomatc 0 g no 104 I Pracato e
GARDEN RESULTS

% 34

61 patients in
the Safety Set

Abstract # 1631

]
S ST

2 serious BREs: disseminated
&7 intravascular coagulations. 1 BR
related to treatment: petechiae
@ Comedication with LMWH
@ without higher hemorrhagic risk.

No death

- 31 SAE
4-J Not treatment related

No SUSAR

1. Lebozec K. et al. MABS 2017,
2. Shaik N.F. et al. Blood Advances, 2021
3. Voors-Pette C. et al. ATVB 2018,

TAKE HOME MESSAGES
= Documented safety results with 1000

mg (AIS patients) up to 3000 mg
(ARDS patients) of glenzocimab IV
administration.

In AIS patients: Unexpected reduction
of ICH incidence coupled with a
subsequent mortality decrease, was a
major result.

In ARDS patients: Repeated treatment
of 1000mg/day for 3 consecutive days

showed a very favorable safety
profile.
CONCLUSION

= Targeting GPVI with glenzocimab

does not increase the hemorrhagic
risk at efficient dose for complete
platelet aggregation inhibition. This
is testified by the very low incidence
of bleedings in both studies.
Glenzocimab safety data suggest its
clinical development plan can be
safely continued without any specific
warning nor limitation.

Two ongoing phase 2/3 RCTs in AlS,
ACTISAVE & GREEN® efficacy studies
have a secondary aim to consolidate
the favorable safety profile.

4. Mazhigi M. et al, ESOC Conference 2022,
5. Pottecher ). et al, ERS Congress 2022,

6. RHU BOOSTER
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BIOTECH Efficacy: mRS score at day 90 in alteplase + thrombectomy patients
glenzocimab 1000 mg (n= 28) / placebo (n=27)

s ! 2 | -5 | ¢ | 5 ] & |
Placebo o o
j I"I.. | \'. » ~. ‘- : |
Glenzocimab - _ '. ' R ] =
(n=28) : | !
| | | | | | | | | | |
% 0 10 20 30 40 50 60 70 80 90 100
Glenzocimab results in a reduction in severe disability in patients undergoing
thrombectomy

Efficacy : the mRS score assesses the level of disability

Nermal life Low disability m?:;
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Mo Symgptonms Mo disability ather

Sevare disability Deaths -

Inability to Needs help but Wialking and Permanent bed Death of the
than symptoms: perform usual an walk without daily gestures rest, patient
activities and activities but assistance impassible incontinence and
ALENDIT autonomy without help permanent
maintained

nursing cane
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THROMBOLYSE INTRA ARTERIELLE

RESCUE <

Original Contribution
December 1, 1999

Intra-arterial Prourokinase for Acute Ischemic Stroke
The PROACT IL.St:1dy: A Randomized Controlled Trial

Anthony Furlan, MD; Randall Higashida, MD; Lawrence Wechsier, MD; et al
¥ Author Affiliations

JAMA. 1999;282(21):2003-2071, doii0.1007/jama. 282.21.2003
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Figure 3. Distribution of NIHSS-Stratum Adjusted Modihed Rankin Scores at 90-Day Follow-up Assessment
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OUTCOME A

A score of 32 (yellow) on the modihied Rarkin scele (mA5) indicates a favorable cutcome of slight or no disability. A score of 6 represents

death. r-proUK indicates recombinant proarokinase.

TICI 2B > NO REFLOW

February 10, 2022

Effect of Intra-arterial Alteplase vs Placebo Following
Successful Thrombectomy on Functional Outcomes in
Patients With Large Vessel Occlusion Acute Ischemic
Stroke

The CHOICE Randomized Clinical Trial

Modified Rankin Scale score at 90 d

[Jo []1 []2 W3 W4 W56

Intra-arterial alteplase
(n=61) 21 15

Intra-arterial placebo
(n=52) 12 9 12
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