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Association of outcome with early stroke treatment: pooled
analysis of ATLANTIS, ECASS, and NINDS rt-PA stroke trials

The ATLANTIS, ECASS, and NINDS rt-PA Study Group Investigators,Lancet 2004
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Interval (min)

0-90 rt-PA 161 2:81 (1-75-4-60) 1-9641-30-2-95)
Placebo 150

91-180 rt-PA 302 1-55 (1-12-2-15) 1-65§1-23-2-22)
Placebo 315
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Placebo 411
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Placebo 508




Délai de thrombolyse

(Lancet 2004, ATLANTIS, ECASS, NINDS rt-PA trials 2775 patients)
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Thrombolysis with Alteplase 3 to 4.5 Hours after Acute

Ischemic Stroke e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 25, 2008 VOL. 359 NO. 13

End Point Per-Protocol Population

Alteplase Group Placebo Group Odds Ratio
(N=375) (N=355) (95% ClI) P Value

no. (%)

Primary end point

mRS score of 0 or 1 — unadjusted analysis 206 (54.9) 161 (45.4) 1.47 (1.10-1.97) 0.017

mRS score of 0 or 1 — adjusted analysis::

Secondary end point

Global outcome| — — 1.39 (1.07-1.80) 0.02
mRS score of 0 or 1] 206 (54.9) 161 (45.4) 147 (1.10-1.97)  0.017
Barthel Index score =95%* 248 (66.1) 211 (59.4) 1.33 (0.99-1.80) 0.067
NIHSS score of 0 or 17 197 (52.5) 155 (43.7) 1.43 (1.07-1.91)  0.027
GOS score of 1k 200 (53.3) 165 (46.5) 1.32 (0.98-1.76) 0.067
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Effect of treatment delay, age, and stroke severity on the
effects of intravenous thrombolysis with alteplase for acute

ischaemic stroke: a meta-analysis of individual patient data

from randomised trials

MNINDS A NINDS B ECASS | ECASS I ATLANTISA ATLANTISE ECASSIN EPITHET OTA
Mumber randomised 291 333 620 800 142 613 821 101 @
Treatment delay (hours) 2.0(0-6) 2:0(0-6) 4-4(1-1) 43(11) 43(11) 4-4(0-8) 4-0(0-4) 4.9(0-8) il |
=30 290 (>99%)  333(100%) 87 (14%)  158(20%)  22(15%) 39 (6%) 1549 (23%)
»3-0=4.5 1(<1%) 233 (38%) 265 (33%) 53(37%) 249 (41%)  7EE(96%) 31(31%) 2768 (41%)
=45 205 (48%) 370 {46%) 67 (&%) 321(52%) 6 {1%) b9 (68%) 2394 (35%)
Missing 5 (1%) 7 (1%) 4 (1%) 27 (3%) 1(1%) 45 (1%)
Age (years) 66 (11) 68 (12) 65(12) &6 (11) 66 (13) 6E (11) &5 (12) 72(13) 71{(13)
<80 279(06%)  289(B7%)  615(=00%) 792(029%) 142(100%) 608(=00%) 805(08%)@ 76(75%) 5024 (74%)
=80 12(4%) 44 (13%) 5(1%) 8 (1%) 3 («1%) 15 (2%) 25 (25%) 1729 (26%)
Missing 2 [<1%) 1{<1%) 3 (<1%)
Stroke severity (NIH55) 14(7) 15(7) 12 (&) 12 (6) 13(7) 11(&) 10(5) 13 (&) 12 (7}
0-4 16 (5%) 13 (4%) 34 (5%) 47 (6%) 10 (7%) 47 (8%) a8 (12%) 1(1%) 666 (10%)
5-10 78 (27 %) g8 (29%) 189 (30%) 339 (42%) 57 (40%) 279(46%) 329 (47%) 40 (40%) 2533 (I7%)
11-15 68 (23%) 63 (19%) 183(30%)  232(29%) 28(20%)  128(21%) 163 (20%) 22 (22%) 1488 (22%)
16-21 76 (26%) 7B(23%)  146(24%)  113(14%)  25(18%) 106(17%) 142 (17%) 79 (29%) 1333 (20%)
222 45 (15%) 74(22%) 28 (5%) 43 (5%) 20 {14%) 33 (5%) 18 (2%) g (5%) 352 (12% 622 (9%)
* 114 (2%)

Missing

8 (3%)

7(2%)

40 6%)

26 (3%)

2 (1%)

20 (3%)

11 {1%)




Effet du rt-PA sur le bon pronostic a 3 mois (mRS a 0-1)
en fonction des délais, age et NIHSS

Alteplasa Control Qdds ratio
{95% CI)*
(n=3391) (n=3365)
=3-0h JC97E7 (32-9%) 176762 (23-1%) ] 175 (1-:35-2.27)
»3-0z4-5h 4851375 (35-3%) 43211437 (30-1%) _._ 1-26 (1-05-1.51)
.45h J011229 (126%)  Is7e6oex) THE— 115 (0-95-1-40)
<80 990/2512 (39-4%)  B53/2515 (33.9%) -. 125 (110-1.42)
= 310 CC/87e (17-6%) 112/850 (13-2%) B 156 (1-17-2-08)
0-4 237345 (687%)  189/321 (58-9%) - 1-48 (1-07-2-06)
C-10 611/1281 (477%)  G3B/1252 (43-0%) . 122 (1-04-1-44)
11-15 198/704 (24.9%)  175/B0B (217%) N 124 (0-98-1-G8)
16-71 771662 (11-6%) EL671 (82%) O 150 (103-217) || 3heures: 32.9 %versus 23.1%
=11 1305 (7 1%) 313 (26w) — " 32511457470 1| 3-4.5heures: 35.3 %versus 30.1%
| | — >4.5heures: 32.6 %versus 30.6%
0.5 {I-%"E 1 1L 2 25
Alteplaseworse Alteplase better Emberson, Lancet 2014




Une fenétre thérapeutique étroite
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Un taux de recanalisation faible

Taux de recanalisation en fonction du type de traitement et du site d’occlusion

Recanalisation a 24h: 56% rt-PA IV versus 84.3% endovasculaire p<0.001

Percentage of Occlusions Recanalized in Subjects
with 24-Hour CT Angiography Data

Baseline Primary Occlusion Vessel Category Endovascular Therapy IV tPA Only Treatment Difference
All occlusions* 86.3 (79.6,91.4) 64.7 (52.2, 75.9) 21.6 (9.4, 34.3)
Proximal ICA, M1, basilar arterv occlusior 84.3 (76.4,90.5) 55.8 (41.3,69.5 28.6 (13.8,43.1)

83.3 (65.3, 94.4) 56.6 (26.9, 73.5)
Proximal M1 occlusion, no ICA involvement 90.3 (74.3,98.0) 80.0 (44.4, 97.5) 10.3 (—10.6, 42.0)
Distal M1 occlusion, no ICA involvement 85.1 (71.7,93.8) 85.7 (63.7,97.0) —0.6(—16.4,21.1)
M2 occlusion with or without ICA involvement 88.5(69.9, 97.6) 78.6 (49.2, 95.3) 99(-124,371)
M3 and M4 occlusion with or without ICA involvement 100.0 (NA) 100.0 (NA) NA
Basilar artery, vertebral artery with basilar artery, 83.3(35.9, 99.6) 33.3 (0.8, 90.6) 50.0 (—10.7, 80.4)

posterior cerebral artery occlusion

Note—Numbers in parentheses are 95% confidence intervals. NA = not applicable.
* Two subjects with isolated extracranial ICA occlusions were excluded.



Un risque hémorragique certain
Effet du rt-PA sur le risque d’hémorragie intracranienpe fatale a§°

en fonction des délais, age et NIHSS =

Alteplase Control Odds ratio

. . . (95% CI)*

in=3391) {n=3365)
Treatment delay i
=30h 12787 (2-B%) 2762 (0-3%) : p 10-86 (2.54-46-41)
»30s45h 351375 (25%) 7/1437 (0-5%) - L-63 (2.43-1276)
=45 h 34/1229 (2-8%) 41166 (0-3%) I- 816 (2.88-23.11)
Age fyears) !
<80 C9/2512 (2-3%) /2515 (0-4%) -in 6-93 (3-42-14-02)
. 80 32/879 (3-6%) 4/850 (05%) i- 7.9 (279-22.60)
Baseline NIHSS score i
0-4 3345 (09%) 0321 (0-0%) : ME
G-10 2001281 (1-6%) G/1252 (0-4%) = i 390 (1-46-10-44)
11-15 73704 (2-9%) UB0E (01%) ' p 2414 (3-25-179-37)
16-21 24/662 (36%) G671 (07%) — 500 (1-89-13-20)
=22 21309 (6-8%) 2/313 (0-6%) : B 10-94 (2.C4-47-1C)
Allpatients  91/3391 (27%) 13/3365(0-4%) = 714 (3-98-1279)
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Hémorragies intracraniennes fatales al7
: 2.7% versus 0.4%

Hémorragies intracraniennes
symptomatique: 6.8% versus 1.3%

Emberson, Lancet 2014



Une demie vie courte ...

\ Bolus

IVSE sur 1 heure




Les pistes pour élargir la fenétre thérap
Vers un traitement a la carte...

-

- De nouveaux thrombolytiques
- Des doses adaptées a chaque patient
- Meilleure sélection des patients




Tissue plasminogen
activator (tPA)

T WSMWDGEN
Plasminogen activator p Factor Xla, Xlla
’ Fallikrein

mmbxmr T& 2

PLASMIN
Urokmase v“\\\ Co-antiplasmin
v

FIBRIN 2<% FIBRIN DEGRADATION
T PRODUCTS

d-macroglobulin

THROMEIN — Thrombin-activatable
fibrinolysis inhibitor



Les autres thrombolytiques...

Une alternative potentielle a I'Alteplase:

Tenecteplase

- it "

Progress in Intravenous Thrombolytic Therapy for Acute Stroke, JAMA Neurol. 2015 Aug 1;72(8):928-34



Alteplase / Tenecteplase: caractéristiques pharmacologiques

Demi vie

d’élimination

Alteplase

Tenecteplase

Tpa
Recombinant

Mutant Tpa

Modifié au niveau
de 3 sites

435 min

133 heures

Spécificité Résistance a l'inactivation par le

fibrine plasminogen activator inhibitor-1 (PAI-1)
+ +

+++ +++

Tissue plasminogen
activator (tFA)

T WSMNDGEN
Plasminogen activator Factor Xla, Xlla

¢ Kallikrein

inbibitor 1 & 2/
PLASMIN
Urokmase Vi\ Qo-antiplasmin

dio-macroglobulin

v
FIBRIN < FIBRIN DEGRADATION
T PRODUCTS

THROMEIN —W Thrombin-activatable
fibrinalysis inhibitor



Tenecteplase: Trombolytique de choix pour IDM

Single-bolus tenecteplase compared with front-loaded alteplase in
acute myocardial infarction: the ASSENT-2 double-blind

randomised trial

THE LANCET + Vol 354 » August 28, 1999

Assessment of the Safety and Efficacy of a New Thrombolytic (ASSENT-2) Investigators*

Frequency (%) Relative risk p
Tenecteplase Alteplase (95%C1)
(n=8461) (n=8488)
Total strokes 1.78 166 1.074 0-555
(0-856-1-349)
Intracranial haemorrhage 0-93 0-94 0-991 1.000
(0-727-1-350)
Ischaemic stroke* 0.-72 0-64 1.133 0-514
(0-787-1-632)
Haemorrhagic conversion 0.-07 0-09 0.752 0-790
(0-261-2.168)
Unclassified 0-13 0-08 1.576 0-358
(0-611-4.065)

Five patients had more than one type of stroke.

*Including haemorrhagic conversion.
Table 6: Frequency of strokes

Interpretation Tenecteplase and alteplase were equivalent
for 30-day mortality. The ease of administration of
tenecteplase may facilitate more rapid treatment in and out
of hospital.



Phase IIB/III Trial of Tenecteplase in Acute Ischemic Stroke: Results of a Prematurely

Stroke

Terminated Randomized Clinical Trial Fevanas ox vax Amsaican Measr Avsociavion
E. Clarke Haley, Jr, John L .P. Thompson, James C. Grotta, Patrick D. Lyden, Thomas G.
Hemmen, Devin L. Brown, Christopher Fanale, Richard Libman, Thomas G. Kwiatkowski,
Rafael H. Llinas, Steven R. Levine, Karen C. Johnston, Richard Buchsbaum;, Gilberto Levy and
Bruce Levin
for the Tenecteplase in Stroke Investigators

Stroke. 2010;41:707-711,

TNK TNK TNK rtPA
01 mgkg 025mokg 04 mokg 0.9 mokg
N=112 (N=31)  (N=31) (N=19)  (N=31)
Age, years (mean+5D) 67 (19) 69 (15) 68 (16) 72 (16)
NIHSS 8(6-11) 10(6-15  9(5-17) 13(5-17)
7 Large vessel 3 (10%) 9(29%)  5(26%)  2(7%)

Table 2. Outcomes at 3 Months (Rankin Good and Poor) and 24 Hours (MNI) by Treatment Group  Atherothromboembolic,

TNK TNK
0.1 mg/ko 0.25 mg/kg
(N=31) (N=31)

TNK rtPA
0.4 mg/kg 0.9 mg/kg
1o 1 Pas dedifférence significative Rk 3 3 mois

Rankin good, no. (%, 95% CI)
Rankin poor, no. (%, 95% Cl)
MNI, no. (%, 95% Cl)

14 (45.2%, 27.3-64.0)
7 (22.6%, 9.6-41.1)
7 (22.6%, 9.6-41.1)

15 (48.4%, 30.2—66.9)
11 (35.5%, 19.2-54.6)
11 (35.5%, 19.2-54.6)

7 (36.8%, 16.3—61.6)
6 (31.6%, 12.6-56.6)
4 (21.1%, 6.1-45.6)

13 (41.9%, 24.6—60.9)
10 (32.3%, 16.7-51.4)
5 (16.1%, 5.5-33.7)

Etude stoppée en cours d’inclusion

pour le bras 0,4 mg/Kg

TNK indicates tenecteplase.

TNK TNK
0.1 ma/kg 0.25 mg/Kg
(N=31) (N=31)

Symptomatic ICH, no. (%, 95% Cl)
Asymptomatic ICH, no. (%, 95% Cl)

All ICH, no. (%, 95% Cl)

Major systemic bleeding, no. (%, 95% Cl)

Death within 3 months, all causes, no. (%, 95% Cl)

0 (0%, 0-11.2)
3 (9.7%, 2.0-25.8)
3(9.7%, 2.0-25.8)
0 (0%, 0-11.2)
2 (6.5%, 0.8-21.4)

2* (6.5%, 0.8-21.4)
2 (6.9%, 0.8-21.4)
4 (12.9%, 3.6-29.8)
1(3.2%, 0.1-16.7)
7 (22.6%, 9.6-41.1)

5(26.3%, 9.2-51. 2)

5 (16.1%, 5.5-33. ?)
0 (0%, 0-11.2)
8 (25.8%, 11.9-44.6)

0 (0%, 0-17.6)
3(15.8%, 3.4-39.6)




La ténectéplase va-1-elle remplacer I'altéplase a la phase aigué de |'infarctus

cérebral ?

Mikagl MAZIGHI
<mikael. mazighi @bch.aphp.fr>

STV, vol. 24, n* 4, awril 2012

The NEW ENGLAND JOURNAL of MEDICINE

N Engl ] Med 2012;366:1099-107.

ORIGINAL ARTICLE

A Randomized Trial of Tenecteplase
versus Alteplase for Acute Ischemic Stroke

Mark Parsons, M.D., Neil Spratt, M.D., Andrew Bivard, B.Sc,,
Bruce Campbell, M.D., Kong Chung, M.D., Ferdinand Miteff, M.D.,
Bill O'Brien, M.D., Christopher Bladin, M.D., Patrick McElduff, Ph.D.,
Chris Allen, M.D., Grant Bateman, M.D., Geoffrey Donnan, M.D.,
Stephen Davis, M.D., and Christopher Levi, M.D.




Alteplase IV a 0,9 mg/Kg versus Ténecteplase dans les 6 heures
0,1 mg/Kg et 0,25 mg/Kg — 25 patients dans chaque groupe.
Sélection scanner: hypoperfusion = 20% / taille de I'AIC + occlusion

Jugement primaire: reperfusion (IRM) et NIHSS a 24h

A Distribution of Reperfusion Rates B Distribution of Changes in NIHSS Scores
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Alteplase 0.1 mg/kg 0.25 mg/kg Alteplase 0.1 mgfkg 0.25 mgfkg
Te#m Tenecteplase

CONCLUSIONS

Tenecteplase was associated with significantly better reperfusion and clinical outcomes
than alteplase in patients with stroke who were selected on the basis of CT perfusion
imaging. (Funded by the Australian National Health and Medical Research Council;
Australia New Zealand Clinical Trials Registry number, ACTRN12608000466347.) N Engl ] Med 2012;366:1099-107.




Alteplase IV a 0,9 mg/Kg versus Ténecteplase dans les 6 heures o
2768 pts screenés

0,1 mg/Kg et 0,25 mg/Kg — 25 patients dans chaque groupe. 75 éligibles

Hmoy: heures

Sélection scanner: hypoperfusion = 20% / taille de I'AIC + occlusion 4

Jugement primaire: reperfusion (IRM) et NIHSS a 24h

A Distribution of Reperfusion Rates
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CONCLUSIONS
Tenecteplase was associ antly better reperfusion and clinical outcomes
than alteplase in patients oke who were selected on the basis of CT perfusion
imaging. (Funded by the Alstralian National Health and Medical Research Council;
Australia New Zealand Clinical Trials Registry number, ACTRN12608000466347.)

N Engl ] Med 2012;366:1099-107.



Alteplase versus tenecteplase for thrombolysis after

ischaemic stroke (ATTEST): a phase 2, randomised,

open-label, blinded endpoint study

Tenecteplase 0:25 mg/kg - max 25 mg
Ou Alteplase 0-9 mg/kg - max 90 mg
N= 104 patients

NIHSS Médian 11-12

Tenecteplase

Alteplase

1o

1

02 N3 H4 HE5 N6

3

10 4

Lancet Neurol. 2015 Apr;14(4):368-76.

Pas de sélection imagerie

Volume de pénombre sauvé a 24h
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1 Final infarct

Figure 2: CT perfusion lesion segmented into core and penumbra at baseline
and co-registered final infarct volumes at 24-48 h
Error bars represent SD.



Tenecteplase  Alteplase Odds ratio (95% Cl)
Haleyetal 2010  45/81 18/31 0-96 (0-69-1-42)
Parsons et al®* 2012 14/50 14/25 0-50 (0-29-0-89)
ATTEST 2015 30047 30/49 1:04 (0-76-1-43)
Combined (random) 39/178 b2/105 0-85 (0-58-1-23)
| | |
0-2 0.5 2
+— —

Favours tenecteplase Favours alteplase

Figure 4: Death or dependance at 3 months (mRS 3-6) in randomised trials comparing intravenous

tenecteplase and intravenous alteplase

mRS=modified Rankin scale.

Lancet Neurol. 2015 Apr;14(4):368-76.







Tenecteplase versus alteplase for management of acute
ischaemic stroke (NOR-TEST): a phase 3, randomised,
open-label, blinded endpoint trial

Nicola Logalio, Vojtech Novotny, Jting Assmus, Christopher E Kvistad, Lars Afteheid, Ole Morten Renning, Bente Thommessen,
Karl-Fnedrich Amthor, Hege thle-Hansen, Martin Kurz, Hdkon Tobro, Kamaiit Kaur, Magdakena Stankiewscr, Marna Carksson, Ase Morsund,
fitto Idicuka, Anne Hege Aamodt, Christian Lund, Halvor Naess, Uinke Waje-Andreassen, Lars Thomassen

Hypothesis

TNK 0,4 mg/kg has superior efficacy
TNK 0,4 mg/kg is safe

Design
Randomized Open label Blinded Endpoints
Tenecteplase 0.4 mg/kg vs. alteplase 0.9 mg/kg

Randomisation 1:1

Inclusion criteria
Ischemic stroke patients > 18 years
Mesurable NIHSS deficit
Treatment start <4.5 hours

N.Logallo, Lancet Neurol 2017; 16:781-788

Primary endpoint

= Outcome at 3 months (mRS 0-1)

Secondary endpoints

tenecteplase  alteplase
= Safety (SICH /ICH)

= NIHSS at 24 hours
= mRS 3 months (ordinal shift) Particularites:

Pas de sélection imagerie
Sauf AIC du réveil



Tenecteplase Alteplase Odds ratio p value

(95% Cl)
Per-protocol analysis
Primary outcome
mRS score 0-1 at 3 months 2440382 (64%)  250/301(64%) 099 (0-74-1-33) 0.98
Secondary outcomes
Any ICH at 24-48 h* 40/389(10%)  39/400(10%) 106 (0-67-1-67) 0811
Symptomatic ICH 24-48 h# 11/389 (3%) 8/400(2%) 142 (057-358) 0491
Major clinical improvement at 24 h§  140/381 (37%)  140/392 (36%) 1.04(0-78-1-40) 076
Ordinal shift analysis of mRS MA/382 MNA/391 105 (0-82-1-36) 0-66
at 3 months
Death within 3 months 20/382 (5%) 16/391 (4%) 1.29 (0-66-2-54) 0497

we chose to use the previously discarded tenecteplase dose
of 0-4 kg/mg, and our results clearly suggest that this
tenecteplase dose might not be harmful compared with
alteplase.

N.Logallo, Lancet Neurol 2017; 16:781-788



Tenecteplase Alteplase Odds ratio p value

(95%CI)
Per-protocol analysis
Primary outcome
mRS score 0-1 at 3 months 244/382 (64%)  250/391(64%) 099 (0-74-133)
Secondary outcomes
Any ICH at 24-48 h* 40/389 (10%) 30/400 (10%) 106 (0-67-1-67)  0-811
Symptomatic ICH 24-48 hi 11/389 (3%) 1-42 (0-57- 3-58)
Major clinical improvement at 24 h§  140/381 (37%) 140/392 (36%)  1.04 (0-78-1-40) 0.J6
Ordinal shift analysis of mRS MA/382 MNA/391 105 (0-82-1-36) 0-66

at 3 months

Death within 3 months 20/382 (5%) 16/391(4%) 1.29(0.66-2.54) 0.49t

Conclusion:
* Tenecteplase= Alteplase: Similar effect / Similar hemorrhage

* Tenecteplase 0.4 mg/Kg is safe
* Tenecteplase is simple to use

N.Logallo, Lancet Neurol 2017; 16:781-788



The stroke severity of patients included in the present

study was lower than expected.
Tenecteplase Alteplase

(n=549) (n=551)
MNIHSS score
Mean (SD) 56 (5-4) 58 (5-2)
Median (IQR) 4(2-7) 4(2-8)
Mild (0-7) 426 (78%) 401 (73%)
Moderate (8-14) 75 (14%) 98 (18%)
Severe (=15) 48 (9%) 52 (9%)

N.Logallo, Lancet Neurol 2017; 16:781-788



The stroke severity of patients included in the present

study was lower than expected.
Tenecteplase Alteplase

(n=549) (n=551)
MNIHSS score
Mean (SD) 56 (54) 58 (5-2)
Median (IQR) 4(2-7) 4(2-8)
Mild (0-7) 426 (78%) 401 (73%)
Moderate (8-14) 75 (14%) 98 (18%)
Severe (=15) 48 (9%) 52 (9%)

A final diagﬁnsis other than ischaemic stroke or transient ischaemic attack was found in
99 (18%) patients in the tenecteplase group and 91 (17%) patients in the alteplase group.

N.Logallo, Lancet Neurol 2017; 16:781-788



Take Home Message

* Tenecteplase a 0,4 mg/Kg : non supérieur a l'alteplase pour I'accident
ischémique et méme risque hémorragique.

* Etude précédente arrétée prématurément avec dose de 0,4 mg/Kg:
Hémorragie significative

e AIC mineur essentiellement inclus dans NOR- TEST: NIHSS a 5-6

Dans études de Phase 2 avec NIHSS a 14 (patients sélectionnés sur
occlusion): plus forte dose testée 0,25 mg/Kg.

Donc prudence chez les patients plus graves

* Point fort: ONE SHOT a I'heure ou les transferts secondaires se
multiplient.
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