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Why does TNK v. tPA
controversy exist?

Low volume of head to head data, open label

Marginal or unreported benefit reported Iin literature
on superiority of TNK Aon stroke logistics
time points

Lack of FDA approval
Lack of PrOfessional Guidelines defining equivalen
Dose variability in published clinical trials
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Tenecteplase Concept and History

Alteplase FDA Approved for STEMI in 1988
Alteplase FDA Approved for AlS 1996
Impetus for drug ir‘/ement:

Better recanalization rate

Longer Y life = bolus dose/no infusion

Better drug lower hemorrhagic
complication




Tenecteplase Concept and History

Mutagenesis studies prod

- named for the 3 mu
KHRR)

- Reduced plasma clear longer halflife
- 14-fold greater fibrin specificity
- 10-fold greater conservation of fibrinogen

- 80-fold increased resistance to plasminogen
activator inhibitorl

lant of alteplase :
(T103N, N117Q, and

- 2000: US and Europe regulators approve for STEMI , 0.5 mg/kg



Table 1. Clinical Trials Comparing Doses of Tenecteplase

Phase: 88 total Primary hypothesis: 0.1, 0.2, 0.4 See primary 2005 n/a

Pilot dose-

Time window:
escalation 0~3 h. 1/2, dose- anrollment, Tenecteplase is safe | mg/kg no outcome
safoty study of NIHSS: NIHSS escalation 0.1 mg/kg for acute ischamic symptomatic results,
tenecteplase in =1. Maximum safety study. | tenecteplase stroke =3 h from ICHs,
acute ischemic age: none, Randomized: | (n=25). onset at doses that 0.5 mg/kg was
stroke Vascular imaging: | no. 0.2 mg/kg may be associated closed after 2
not reported, Blinded tenaectaplase with improvement in | of 13 patients
Perfusion treatment: (n=25), clinical neuroclogical (159%) had
imaging: not no, 0.4 mg/kg outcome, symptomatic
reported. Blinded tenaecteplase Primary outcome: ICH.
Prastroke mRS: outcome (n=25). symptomatic |ICH
not specified. assessment: 0.5 mg/kg within 36 h.
yes. tenecteplase
(ne=13).
TEMPO-1 Time window: Phase: 50 total Primary hypothesis: | No serious Symptomatic 2015 NCTO16854445
0-12 h, =90 2, safety, enrollment. The treatment drug-related ICH: 0.25 mg/
min of CT/CTA. feasibility. 0.1 mg/kg of minor stroke adverse events | kg group, 1/25
NIHSS: <6. Randomized: | tenecteplase with intracranial in 0.1 mg/kg (49%).
Maximum age: no, tierad, (n=285), occlusion with group. Mortality: 0.25
none. Vascular Blinded 0.2 ma/kg tenecteplase is In the 0.25 mg/ | mg/kg group,
imaging: acute treatment: tenacteplase safe and feasible. kg group, one 1/25 (4%).
occlusion no. (n=25). Primary outcome: symptomatic
relevant to Blinded Rate of expected ICH.
symptoms. outcome serious adverse
Perfusion assessment: events.
imaging: not no.
reported,

Prestroke mRS:
Barthel index =90
or mRS score =1.

Deatermining the Time window: Phase: 2. 300 total Primary hypothesis: | Reperfusion: Symptomatic 2020 NCT03340493

optimal dose of 0-4 h, Randomized: | enrollment. Superior no difference, ICH: 0.40

TNK EXTEND-IA NIHSS: none. yos. 0.25 mag/kg recanalization 0.40 mg/kg ma/kg

Part 2 Maximum age: Blinded tenaecteplase with 0.4 mg/kg tenecteplase, group—7/150
none. treatment: (n=150). ve 0.25 mg/kg. 29/150 (4.7%) and
Vascular imaging: | no. 0.4 mg/kg Primary outcome: (19.3%), 0.25 mg/kyg
Arterial occlusion | Blinded tenecteplase Substantial 0.25 mg/kg group—2/150
on CTA of the outcome (n=150). angiographic tenecteplase, (1.3%),
ICA, M1, M2, or assessmeant: reperfusion (mTICI 29/150 unadjusted
basilar artery. yes, score=2b/3) (19.8%), risk difference,
Perfusion or absence of adjusted RR, 3.3% [—0.5%
imaging: not rotriovable thrombus | 1.03 [0.66— to 7.2%]; RR,
reported. at initial angiogram. 1.61]; A=0.89. | 3.50 [0.74—
Prestroke mRS 16.62]; P=0.12.
score =3. Mortality:

26/160 (17%)
deaths in the
0,40 mg/kg
group and
22/150 (15%)
in the 0.25

Stroke 202MNov:51(11):34463451 it RR,

| I | 1.27 [0.77—




Clinical Trials: TNK vs tPA



TNK-S2B

TNK ( 0.1, 0.2, 0.4 mg/k
AIS 03 hours, ’

vs 0.9 mg/kg IV alteplase

NIHSS > 1 w lon, or neglect
Primary End
Dose Finding: lons, 24 NIHSS

(MNI)

Stopped at 112 pa 0 slow enrollment

Stroke 41 (4), 1 April 2010; 707-711



TNK-S2B: Results

Table 3. Selected Safety Data by Treatment Group

TNK TNK TNK PA
0.1 mylkg 0.25 my/kg 0.4 mykg 0.9 mykg
N=31) N=31) N=19) N=31)

Symptomtic ICH, no. (%, 9% CI 0(0% 0-112) 06.5%08-214)  3(10.8% 34-396  1(32%,0.1-167)

Asymptomtic (CH, no. (%, 9% C) 3007% 20-208  2(65% 08214 2(105% 13-381)  4(12%% 36-299
AlLICH, no. (%, 95% C) 3(07%,20-08)  4(12%%, 36-298)  5(26.3% 92-812  S(161%,05-33])
Major systemic blegding, no. (%, 95% Gl 0(0% 0-112 182% 01167 0(0%,0-176) 0(0% 0-11.2)

Death within 3 months, al causes, no. (%, 9% C) ~~ 2(0.5%, 08-214)  T(226% 96-411)  3(10.8%,34-396)  8(20.8%, 11.9-446)




TAAIS

75 patients
Alteplase 0.9 mg/kg
MCA occlusion

Perfusion lesion
tomographic (CT
Coprimary end p
reperfusedat 24 h

3 treatment groups
mean ¢SD) NIHSS sco
Mean time to treatment was .8 hours.

5/kg < 6 hours AIS

rct core on computed

lesion that was

N EnglJ Med 2012; 366:1099107



TAAIS Results

A Distribution of Reperfusion Rates
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ATTEST

I 104 patients
10.25mg T
I 0-4.5 from

~

- Primary en
24-48h

g alteplase

bral salvage at

Lancet Neurol 2015; 14:368-76




ATTEST: Results

Tenecteplase
(n=47)

Alteplase
(n=49)

Mean difference
(95% ClI)

p value*

Odds ratio
(95% CI)

Primary outcome
Percentage penumbral salvaged at 24-48 h
Secondary imaging outcomes
Co-registered final infarct volume at 24-48 h, mLT
Total infarct volume at 24-48 h, mL%
Recanalisation at 24-48 h§
Secondary clinical outcomes
Early neurological improvement at 24 h¥
Improvement in NIHSS between baselineand 24 h
mRS at 30 days

0-1

23

4-5

6
mRS 0-1 at 90 days
Days at home by 90 days
Mortality at 90 days

Safety outcomes (51 events with alteplase, 52 events with tenecteplase)

Any ICH

Any parenchymal haemorrhage
Parenchymal haemorrhage type 2
Symptomatic ICH (ECASS 11" definition)
Symptomatic ICH (SITS-MOST* definition)

68% (28)

50 (62)
75 (101)
21/32 (66%)

19/47 (40%)
3(6)

7147 (15%)
20/47 (43%)
15/47 (32%)

5/47 (11%)
13/47 (28%)
45(39)

8/47 (17%)

8/52 (15%)
1/52 (2%)
0/52 (0%)
3/52 (6%)
1/52 (2%)

68% (23)

47 (62)
66 (91)
26/35 (74%)

12/49 (24%)
2(6)

7149 (15%)
21/49 (44%)
14/49 (29%)
6/49 (13%)
10/49 (20%)
50 (36)
6/49 (12%)

14/51 (27%)
5/51 (10%)
3/51(6%)
4/51 (8%)
2/51 (4%)

13% (-9-6 to 12-1)

0-1(-19-4t0 19-6)
50 (-25-6 t0 35-4)

-0-4(-3-1to 2:2)

-3-1(-15-8t0 97)

0-6 (0-2t0 1-8)

2-1(0-9t0 5-2)

11(0-3t03-5)

1-8 (0-6 t0 5-5)

13(0-4t0-37)

0-4(0-2t01-2)

0-6 (0-1t03-2)
0-4 (0-04t05-1)




NOR-TEST

1100 pati

4 mg/kg

ancet Neurol.
2017;16:78%788.doi: 10.1016/S1474422(17)30253



NOR-TEST: Results

Tenecteplase Alteplase Odds ratio
(95% Cl)

Intention-to-treat analysis
Primary outcome
mRS score 0-1 at 3 months 354/549 (64%)  345/551(63%) 1-08 (0-84-1-38)

Secondary outcomes

Any ICH at 24-48 h* 47/549 (9%) 50/551(9%)  0-94 (0-60-1-45)
Symptomatic ICH at 24-48 ht 15/549 (3%) 13/551 (2%)  1-16 (0-51-2-68)
Major clinical improvement at 24 h§  229/549 (42%)  214/551(39%) 1-12 (0-89-1-43)

Ordinal shift analysis of mRS NA/549 NA/551 1-12 (0-91-1-39)
at 3 months

Death within 3 months 29/549 (5%) 26/551(5%)  1-12 (0-63-2-02)
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202 patients

occlusion
se 0.25 mg/kg

N EnglJ Med 2018;378:15782






