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ABSTRACT

Background In ischaemic stroke, minor deficits

(National Institutes of Health Stroke Scale (NIHSS) <5)

at presentation are common but often progress, leaving
patients with significant disability. We compared the
efficacy and safety of intravenous thrombolysis with
tenecteplase versus alteplase in patients who had a minor
stroke enrolled in the Alteplase Compared to Tenecteplase
in Patients With Acute Ischemic Stroke (AcT) trial.
Methods The AcT trial included individuals with ischaemic
stroke, aged >18 years, who were eligible for standard-of-
care intravenous thrombolysis. Participants were randomly
assigned 1:1 to intravenous tenecteplase (0.25 mg/kg)

or alteplase (0.9 mg/kg). Patients with minor deficits pre-
thrombolysis were included in this post-hoc exploratory
analysis. The primary efficacy outcome was the proportion
of patients with a modified Rankin Score (mRS) of 0—1

at 90-120 days. Safety outcomes included mortality and
symptomatic intracranial haemorrhage (sICH).

Results Of the 378 patients enrolled in AcT with an NIHSS
of <5, the median age was 71 years, 39.7% were women;
194 (51.3%) received tenecteplase and 184 (48.7%)
alteplase. The primary outcome (mRS score 0-1) occurred
in 100 participants (51.8%) in the tenecteplase group and
86 (47.5 %) in the alteplase group (adjusted risk ratio (RR)
1.14 (95% CI 0.92 to 1.40)). There were no significant
differences in the rates of sICH (2.9% in tenecteplase

vs 3.3% in alteplase group, unadjusted RR 0.79 (0.24 to
2.54)) and death within 90 days (5.5% in tenecteplase vs
11% in alteplase group, adjusted HR 0.99 (95% CI 0.96 to
1.02)).

Conclusion In this post-hoc analysis of patients with
minor stroke enrolled in the AcT trial, safety and efficacy
outcomes with tenecteplase 0.25 mg/kg were not different
from alteplase 0.9 mg/kg.

INTRODUCTION
Approximately one-half of patients with acute
ischaemic stroke present with minor deficits'

WHAT IS ALREADY KNOWN ON THIS TOPIC

= About two-thirds of patients with ischaemic stroke
present with minor deficits typically defined as a
National Institutes of Health Stroke Scale of 5 or less.
The relative efficacy of thrombolysis with tenect-
eplase versus alteplase remains unclear in patients
who had a minor stroke.

WHAT THIS STUDY ADDS

= In this secondary analysis of patients with minor
stroke from intravenous alteplase compared with
tenecteplase trial (AcT), treatment with tenecteplase
at a dose of 0.25mg/kg was not different from al-
teplase in achieving favourable outcomes and did
not result in any increase in symptomatic intracere-
bral haemorrhage or other safety outcomes.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This study suggests that tenecteplase may be an
effective and safe alternative to alteplase for intra-
venous thrombolysis in patients who had an acute
stroke who present with minor deficits.

defined as a National Institutes of Health
Stroke Scale (NIHSS) score of <5.2 While low
NIHSS is a common reason for thrombolysis
exclusion,3 deficits that are initially minor can
involve functionally important domains such
as vision and language® and progress, leaving
nearly one-third of patients disabled or dead
at 90 days.”®

Evidence for the benefit of intravenous
thrombolysis with alteplase within 4.5hours
in minor stroke comes from trials that largely
limited enrolment to patients presenting with
disabling deficits.”® Approximately 10% of the
6765 patients enrolled in the nine randomised
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trials comparing alteplase with placebo had a baseline
NIHSS of 0—4 with all trials except IST-3” excluding those
with non-disabling deficits."” A meta-analysis of indi-
vidual patient data from these nine trials showed that the
benefit of alteplase was similar (relative OR 1.48 (1.07
to 2.06)) in patients with minor deficits compared with
more severe strokes.® In contrast, in minor strokes with
non-disabling deficits, a benefit of intravenous thrombol-
ysis over antiplatelet agents has not been shown.'" The
PRISMS (Effect of Alteplase vs Aspirin on Functional
Outcome for Patients With Acute Ischemic Stroke and
Minor Nondisabling Neurologic Deficits) trial compared
intravenous alteplase with aspirin in patients with minor
non-disabling deficits. The study was terminated early by
the sponsor due to slow patient enrolment. The study
showed no differences between groups in excellent func-
tional outcomes at 90 days (modified Rankin Scale (mRS)
score 0 or 1); however, there was a significant increase
in symptomatic intracerebral haemorrhage (sICH) in
the alteplase group.'”> More recently, the ARAMIS trial
compared dual antiplatelet therapy (DAPT) with 0.9 mg/
kg of alteplase in minor non-disabling acute stroke and
showed that DAPT was non-inferior to alteplase for func-
tional outcomes.'” Based on these trials, current guide-
lines recommend limiting intravenous thrombolysis with
alteplase in patients with acute minor stroke to those with
disabling deficits.'*°

Recent randomised trials comparing thrombolysis
with alteplase 0.9mg/kg with tenecteplase 0.25mg/
kg, in patients with acute ischaemic stroke including
those with minor deficits, have demonstrated the non-
inferiority of tenecteplase.'”™® As a result, there has
been a transition in many stroke systems from alteplase
to tenecteplase as the standard of care for acute throm-
bolysis.**** However, there are limited data comparing
the clinical outcomes and safety of tenecteplase at a dose
of 0.25mg/kg with standard-dose alteplase in unselected
minor stroke. In this post-hoc analysis of the Alteplase
Compared to Tenecteplase (AcT) randomised controlled
trial, we aimed to evaluate the effectiveness and safety of
tenecteplase compared with alteplase in the subgroup of
patients, presenting with an NIHSS of 5 or less, eligible
for standard-of-care thrombolysis based on current Cana-
dian guidelines.

METHODS

Study design and setting

The AcT trial (ClinicalTrials.gov NCT03889249) was an
investigator-initiated, pragmatic, multicentre, parallel-
group, open-label, registry-linked, randomised control
non-inferiority trial that compared the effectiveness of
tenecteplase versus alteplase for acute ischaemic stroke.
The trial protocol (online supplemental file 1) and main
results have been reported elsewhere.'”# Briefly, patients
were recruited at 22 stroke centres across Canada between
10 December 2019 and 25 January 2022. Included patients
were those presenting within 4.5 hours of symptom onset

with a diagnosis of acute ischaemic stroke and meeting
eligibility for thrombolysis with intravenous alteplase as
per the Canadian Stroke Best Practices Guidelines.'® For
minor stroke, the Canadian guidelines suggest thrombol-
ysis only in those with disabling deficits (ie, significantly
impacting functioning without qualification of specific
deficits). The detailed inclusion and exclusion criteria
along with the original study protocol are published
elsewhere.'” # Included patients were randomised 1:1
to receive either tenecteplase at a dose of 0.25mg/kg or
alteplase 0.9mg/kg (10% bolus followed by infusion over
60min). The primary outcome was the proportion of
patients with an mRS score of 0 or 1 at 90-120 days after
randomisation.

Study outcome measures

The present analysis was a post-hoc analysis of efficacy and
safety outcomes of all patients enrolled in AcT with an
NIHSS of 5 or less at presentation in the tenecteplase and
the alteplase group. All patients randomised in the trial
were included in this analysis (intention-to-treat popula-
tion). The primary efficacy outcome was the proportion
of patients with an mRS score of 0 or 1 at 90-120 days after
randomisation. Secondary outcome measures of efficacy
consisted of mRS score 0-2 at 90-120 days, ordinal shift of
mRS score at 90-120 days, EQ-5D Visual Analogue Scale
(EQ-5D VAS), return to baseline function and length
of hospital stay. The safety outcome measures included
death within 90-120 days, sICH at 24 hours (graded using
the Heidelberg classification®), systemic haemorrhage
requiring blood transfusion, orolingual angioedema
and other serious adverse events and imaging-identified
intracranial haemorrhage.

Statistical analysis

Participants’ characteristics were described as mean+SD
for normally distributed data, median (IQR) for non-
normally distributed data and frequency (proportions)
for discrete variables. Differences in primary, secondary
and safety outcomes in patients receiving tenecteplase
versus alteplase in this population are reported using
unadjusted risk ratios (RRs) along with their 95% CIs. All
unadjusted analyses were supported by adjusted analysis
using generalised mixed-effects regression with a quasi-
Poisson link function that adjusted for age, sex and occlu-
sion site as fixed-effects variables, with the participating
site as the random-effects variable to account for clus-
tering of data within sites. The association between treat-
ment and mortality was further examined using Kaplan-
Meier survival curves with mortality compared between
tenecteplase and alteplase-treated patients using a Cox
proportional hazards regression adjusted for age, sex and
occlusion site. The heterogeneity of treatment effect was
assessed across the prespecified subgroups of age (<80vs
>80 years), sex (male vs female), Alberta Stroke Program
Early CT Score (5-7 vs 8-10), occlusion site (M1-middle
cerebral artery (MCA), M2-MCA, distal occlusion and
vertebrobasilar), large vessel occlusion (present vs absent)
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Table 1

Baseline characteristics of study participants with minor stroke (NIHSS <6) treated with tenecteplase and alteplase

Baseline characteristic

Tenecteplase (N=194) Alteplase (N=184)

Age, median (IQR), years

Female sex, N (%)

Baseline NIHSS, median (IQR)

Baseline ASPECTS score (n=143)1, median (IQR)

Intracranial occlusion site on baseline CT angiography (n=376)*

Internal carotid artery (ICA), N (%)

M1 segment middle cerebral artery (MCA), N (%)
M2 segment MCA, N (%)

Other distal occlusions (MCA, ACA, PCA)t, N (%)
Vertebrobasilar arterial system, N (%)

Cervical ICA, N (%)

No visible occlusions, N (%)

Presence of large vessel occlusion on baseline CT angiography, N (%)

Type of enrolling centre
Primary stroke centre, N (%)
Comprehensive stroke centre, N (%)
Workflow times, median (IQR), min
Stroke symptom onset to randomisation, min
Stroke symptom onset to start of thrombolysis, min

Baseline CT to arterial puncture (in patients undergoing EVT), min
Arterial puncture to successful reperfusion (in patients undergoing EVT), min

72 (62-83) 71 (59-81)
75 (38.7) 75 (40.8)
4 (3-5) 4 (3-5)

9 (9-10) 9 (9-10)
3 (1.5) 0 (0)
9(4.7) 6 (3.3)

42 (21.8) 17 (9.3)
43 (22.3) 41 (22.4)
11 (5.7) 14 (7.6)

3 (1.5) 3(1.6)

82 (42.5) 102 (55.7)
13 (6.7) 6 (3.3)

14 (7.2) 8 (4.3)
180 (92.8) 176 (95.6)

146 (100-212)
150 (106-218)
78 (58-188)
33 (18-41)

149 (106-205)
159 (111-214)
95 (51-216)
21 (13-25)

Data are n (%), n/N (%) or median (IQR). Large vessel occlusion is defined as large vessel occlusion of the ICA, M1 segment MCA or
functional M1 segment MCA occlusion, that is, all M2 segments MCA occluded on baseline CT angiography scan. If patients had more than

one occlusion site, the most proximal occlusion is listed.

*Two patients had baseline non-contrast CT but did not have a baseline CT angiography.
TASPECTS was available for patients who had ICA or MCA occlusion at baseline.

FMCA (M3 and beyond), ACA (A2 and beyond) or PCA (P2 and beyond).

ACA, anterior cerebral artery; ASPECTS, Alberta Stroke Program Early CT Score; EVT, endovascular thrombectomy; NIHSS, National

Institutes of Health Stroke Scale; PCA, posterior cerebral artery.

and carotid tandem occlusion (present vs absent). A two-
sided p<0.05 was considered statistically significant. The
analysis plan was formulated after the completion of the
analysis for the main trial. There is a potential for type 1
error due to multiple statistical tests without adjustment
of p values; therefore, all analyses should be considered
exploratory. All analyses were conducted using Stata
V.16.0 SE (StataCorp).

RESULTS

Patient characteristics

Between December 2019 and January 2022, 1600 patients
were enrolled and randomised in the AcT trial, with 1577
participants included in the intention-to-treat analysis of
the primary outcome (online supplemental figure 1).
Of these 1577 patients, 378 (24.0%) patients presented
with an NTHSS of 0-5 with 194 of 378 (51.3%) receiving
tenecteplase and 184 of 378 (48.7%) alteplase. The base-
line characteristics of included participants are listed in
table 1. Their median age was 72 (IQR: 62-83) years in

the tenecteplase group and 71 (IQR: 59-81) years in the
alteplase group; 75 of 194 (38.7%) in the tenecteplase
group and 75 of 184 (40.8%) in the alteplase group were
female. Of the 194 patients in the tenecteplase group, 112
(57.7%) had visible occlusions on CT angiography. The
most common sites of occlusion were distal occlusions
(defined as either MCA (M3 and beyond), anterior cere-
bral artery (A2 and beyond) or posterior cerebral artery
(P2 and beyond) ) which were seen in 43 (22.3%) patients
followed by occlusion of M2 segment of MCA seen in 42
(21.7%) patients. For the patients in the alteplase group,
fewer patients (82 (44.6%)) had visible vessel occlusion,
and distal occlusions were seen in 41 patients (22.4%)
followed by M2-MCA segment occlusion in 17 (9.3%).

Primary and secondary outcomes

Table 2 summarises the primary and secondary efficacy
outcomes of patients who had a minor stroke categorised
by allocation to tenecteplase versus alteplase. The primary
efficacy outcome of mRS 0-1 at 90-120 days was achieved

606 Nair R, et al. Stroke & Vascular Neurology 2024;9:2002828. doi:10.1136/svn-2023-002828

"yBuAdoo Aq paroalold 1sanb Aq GZoz ‘2 AeN UO w0 fwig uAs//:dny woly papeojumoq +20z Arenuer TE U0 828200-£202-UAS/9ETT 0T Se paysiignd 1si1) |0INaN ISeA a)0NS


https://dx.doi.org/10.1136/svn-2023-002828
http://svn.bmj.com/

Stroke Vasc Neurol: first published as 10.1136/svn-2023-002828 on 31 January 2024. Downloaded from http://svn.bmj.com/ on May 7, 2025 by guest. Protected by copyright.

®
7
[
3]
3]
®©
c
[
o
o

'9]e0g anbojeuy [ensi) ‘SYA ‘UOIIOJeUl [BI0SI9D Ul JusWleal} papuedxa ‘|D|18

*9|geleA S109)e-wopuel e se als Buljedioiped pue sa|geLieA S}089-pax]) SB UOIFBO0| UOISN|O00 ‘Xas ‘ebe o) pajsnipe [apow uoissaibal seaul| sjoaya-paxiw Buisn oied ysiyt
‘ose|da}[e snsJion ase|de}0sus}) J0) 8100S 9|EOS UBjUBY PAIPOW SY} Ul 9SB8IOU| JUN B U0} YO 8y} S| 4O uowiwoD )

"9|qeleA S}09le-wopuel B se ayis bunedioiued pue ss|geleA S10949-paxi) SE UOIIBI0| UOISN|D0 ‘Xas ‘@be Jo} paisnipy,

‘sosayualed Ul |D %G6 YHM S1eLUIISS 10910 10 (QS) ueaw ‘(D)) ueipaw ‘(%) u aJe ereq

$(€6'0 01 62°0) 98°0 (021 0¥9°¢-) L¥0- (12 v (8-2) v (doI) shep ueipsw ‘Aejs [eydsoy jo yibusT

(Gg'v 0185°0) LG (ev'zorv0l) 651 ('ge) L (09) 6 (%) u ‘unu olydesbolbue [euy ye /qg (D110

(2506 01 617°0) 89'9 (Le'6€ 01 G2°0) S¥'S (29) t (r'oe) 8 (%) u ‘unu olydesBoibue 1s1iy 18 £/0Z D118

(Z¥'1 03 €5°0) 88°0 (6520117270 61 (1'8) gt (€11 2e (%) u ‘uonesi|in AwoyoaqUoIY} JejndseAopul

657+ 0106°0) 02'L (9G'+ 0126°0) 02'L (e7ge) 19 (s2zv) 08 (%) u ‘uonouny suljeseq o} uinieY

$(c0'1-26'0) 66°0 (L2 010G°€-) 290 (06-09) G2 (98-19) G2 (4ol uelpsw ‘skep 0z 1-06 ¥ SYA dS-O3

("ol)

4001 01 2t7°0) 69°0 (201 03 25°0) #2°0 (e-1e (e-0) | uelpaw ‘sAepz|-06 ¥e 8100s 8[edS UBUEY PALIPOIN

(%)

(92'1 01 ¥6°0) 60" | (021 01€6°0) 90"k (9°69) 921 (L'v2) eyl U ‘sRep0gz|-06 ¥e g0 9100s 8[edg UBjUBY PARIPON
SawW0921N0 Alepuooag

(%)

(ov'1 01 26°0) 71k (e2'1 0188°0) 60"} (52v) 98 (8°16) 00L U ‘sAepz|-06 ¥e |-0 8100S 8[edS UBjUEY PALIPON

awoo1no Arewnd

(19 %G6) onel ysu paisnlpy (19 %S6) onel ysu paisnfpeun  (y81=u) asejdaly  (y61=u) ase|darosausl
ase|daye snsian ase|dalosus) yum paleal; syuedioiued Apnis o) sAep 0z L—06 18 Sewo91no Alepuodss pue Alewld g 9|geL

607

Nair R, et al. Stroke & Vascular Neurology 2024;9:€002828. doi:10.1136/svn-2023-002828


http://svn.bmj.com/

Open access

3

Alteplase
n=184

Tenecteplase
n=194

|

0 20

40

60 80
percent

100

mRS 0

mRS 1
B nRS4 M mRS5 HEEM Death

I mRS2 B MRS 3

Figure 1

Distribution of the modified Rankin Scale (mRS) scores at 90-120 days in the intention-to-treat population. mRS

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, 5 severe disability and 6 death.

in 100 (51.8 %) patients in the tenecteplase group and
86 (47.5 %) in the alteplase group (adjusted RR 1.14;
95% CI 0.92 to 1.40) (table 2). The direction of the effect
favoured tenecteplase across the full range of mRS scores
(figure 1). No heterogeneity of treatment effect on the
primary outcome was observed across any of the clini-
cally relevant subgroups (figure 2). Secondary efficacy
outcomes including mRS score of 0-2 at 90-120days
were achieved in 143 (74.1%) in tenecteplase vs 126
(69.6%) in the alteplase group (adjusted RR 1.09; 95% CI
0.94 to 1.26), with a median (IQR) mRS of 1 (0-3) in
tenecteplase vs 2 (1-3) in the alteplase group (adjusted
RR 0.69; 95%CI 0.47 to 1.0) (table 2). Other efficacy
outcomes, including EQ-5D VAS, return to baseline func-
tion, endovascular thrombectomy utilisation and length
of hospital stay, are summarised in table 2.

Safety outcomes

The safety outcomes are shown in table 3. sICH occurred
in five (2.6%) participants in tenecteplase versus six
(3.3%) in the alteplase group (adjusted RR 0.79; CI 0.24
to 2.54). Two patients in the tenecteplase group and
three patients in the alteplase group had parenchymal
haematoma type 2, and six patients in tenecteplase and
three patients in alteplase had parenchymal haematoma
type 1 (haematoma occupying <30% of infarct with no

substantial mass effect). Rates of haemorrhagic trans-
formation graded using the Heidelberg classification
are shown in online supplemental figure 2. There was a
single patient with orolingual angioedema in each group
and no patients with peripheral bleeding requiring blood
transfusion.

Death within 90-120days occurred in fewer patients
in the tenecteplase group compared with the alteplase
group (11 (5.7%) and 20 (11.0%), respectively (adjusted
HR 0.99; CI 0.96 to 1.02)). The cause of death for study
patients was not available. In addition, Kaplan-Meier
curves show similar times to death in both treatment
groups within 7days (adjusted HR 0.98 (0.94 to 1.02))
as well as 90-120 days (adjusted HR 0.99 (0.96 to 1.02))
(online supplemental figure 3).

DISCUSSION

In this post-hoc analysis of patients with minor ischaemic
stroke enrolled in the AcT trial, treatment with
tenecteplase at a dose of 0.25mg/kg resulted in similar
rates of excellent functional outcome (mRS score of
0-1) at 90-120days compared with alteplase at a dose
of 0.9mg/kg. No significant differences were observed
between tenecteplase and alteplase across most safety
outcomes. While there were numerically fewer deaths
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Outcomes Number of Patients

Age <80y 266
>80y 112
Sex Men 228
Women 150

ASPECTS 5to7 4
8to 10 139

Occlusion site* M1-MCA 15
M2-MCA 59

Distal occlusion 84

Vertebro-basilar 25

LVO yes 19
No 359

Tandem occlusion yes 3
No 34

>

0 1.25 2.5

Adjusted Risk Ratio (95%Cl)

1.15[0.91, 1.44]
0.94 [0.66, 1.33]
1.15[0.93, 1.42]
0.98 [0.67, 1.44]
0.33[0.05, 2.11]
1.21(0.83, 1.76]
1,66 0.42, 6.50]
1.01[0.56, 1.80]
1.08[0.72, 1.64]
; 1.27[0.41, 3.93]
4 1.15[0.38, 3.48]
- 1.09 [0.89, 1.35]
1.84[0.24, 13.84]
.- 1.11[0.88, 1.39)

Y

[ | [ |
375 5

*

Favors alteplase

>

Favors tenecteplase

Figure 2 Forest plot of the adjusted risk ratios for mRS 0-1 at 90-120days stratified by clinically relevant subgroups. Models
were adjusted for age, sex and occlusion location as fixed-effects variables, and site as a random-effects variable. P values

for interactions were not significant for all subgroups (p<0.05). *There were no patients with intracranial internal carotid artery
occlusions in the alteplase group. ASPECTS, Alberta Stroke Program Early CT score; LVO, large vessel occlusion; M1-MCA, first
segment of the middle cerebral artery; M2-MCA, second segment of the middle cerebral artery; mRS, modified Rankin Scale.

in patients administered tenecteplase, these differences
were not evident in the adjusted analysis, with most deaths
occurring beyond 7days and, therefore, less likely to be
causally related to thrombolysis.*”

The study provides insights into the functional
outcomes of patients who had a minor stroke treated with
standard-of-care intravenous thrombolysis. The results
are consistent with previous reports that the majority of
patients who had a minor stroke have excellent functional
outcomes at 90-120 days and low complication rates with
thrombolysis.** While not tracked, most patients in this
substudy presumably had disabling deficits at presenta-
tion, given the inclusion requirement that patients should
be eligible for thrombolysis according to standard-of-care
indications in Canada.'® In the main AcT trial, 835.8% of
patients achieved the primary outcome of mRS 0-1 at
90-120 days, while in comparison, 49.2% of the subgroup
with minor stroke had an excellent functional outcome
at 90-120days. The results also highlight that the prog-
nosis of minor stroke when disabling on presentation is
not always benign. At 90-120days, 27.2% of patients in
our study had residual moderate-to-severe disability or
had died (mRS 3-6). Other studies of unselected minor
stroke have reported similar rates of severe disability or
death ranging from 20% to 30%."**" *® In comparison,

in trials such as ARAMIS, where enrolment was limited
to non-disabling stroke, good outcomes (mRS 0-2) were
seen in 95% of patients and were similar in the tenect-
eplase and dual antiplatelet arms."”” The differences in
outcomes between trials in minor stroke presenting with
versus without disability may in part reflect an increased
likelihood for disabling minor strokes to harbour more
proximal occlusions. Other factors, including vascular
comorbidities and stroke aetiological differences in the
Chinese population enrolled in ARAMIS, may also be
important.

The present results align with the main AcT trial and
prospective observational data® supporting that routine
thrombolysis of minor stroke based on current guidelines
with tenecteplase results in similar clinical and safety
outcomes to alteplase. The AcT trial demonstrated the
non-inferiority of tenecteplase compared with alteplase
forintravenous thrombolysis.17 The results of this substudy
are qualitatively similar, with a non-significant higher
proportion of patients who had a minor stroke treated
with tenecteplase achieving excellent and/or good func-
tional outcomes compared with alteplase (mRS (0-1) at
90-120days (51.8% tenecteplase vs 47.5% alteplase); mRS
of 0-2 (74.1% tenecteplase vs 69.9% alteplase)). Higher
tenecteplase dosing does not seem to improve outcomes
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Table 3 Safety outcomes in study participants treated with tenecteplase versus alteplase

Endpoints

Tenecteplase
(n=194), n (%)

Alteplase Unadjusted risk
(n=184), n (%) ratio (95% CI)

Death within 90 days

Symptomatic intracranial haemorrhage
Peripheral bleeding requiring blood transfusions
Orolingual angioedema

Other

Imaging-identified haemorrhage
Subarachnoid haemorrhage

Subdural haemorrhage

Intraventricular haemorrhage

HI1 (scattered small petechiae)

HI2 (confluent petechiae)

PH1 (haematoma occupying <30% of infarct with no substantive mass

effect)t

PH2 (haematoma occupying >30% of infarct with obvious mass effect)t 2 (1)

11 (5.7) 20 (11.0) 0.99 (0.96 to 1.02)*
5 (2.6) 6 (3.3) 0.79 (0.24 to 2.54)
0 (0) 0 (0) NA
1(0.5) 1(0.5) 0.94 (0.06 to 15.05)
17 (8.8) 17 (9.2) 0.94 (0.49 to 1.80)
23 (11.9) 27 (14.7) 0.80 (0.48 to 1.35)
5 (2.6) 4(2.2) 1.18 (0.32 to 4.34)
0 (0) 1(0.5) NA
5 (2.6) 3(1.6) 1.58 (0.38 to 6.52)
1(0.5) 5(2.7) 0.18 (0.02 to 1.59)
12 (6.2) 13 (7.1) 0.86 (0.40 to 1.84)
6 (3.1) 3(1.6) 1.87 (0.47 to 7.39)
3(1.6) 0.62 (0.10 to 3.70)

Imaging-identified intracranial haemorrhages were assessed in a central core laboratory in a blinded manner and classified using the

Heidelberg classification.

*HR using Cox proportional hazard adjusted for age, sex and occlusion site.

TRemote PH type 1 was defined as haematoma outside the infarcted tissue with no substantive mass effect.
FRemote PH type 2 was defined as haematoma outside the infarcted tissue, with obvious mass effect.

HI, haemorrhagic infarction; NA, not applicable; PH, parenchymal haematoma.

in minor strokes relative to standard-dose alteplase. The
NOR-TEST trial compared tenecteplase at a dose of 0.4
mg/kg with 0.9mg/kg alteplase.” While not specifically
a minor stroke trial, the included patients in NOR-TEST
had a median NIHSS of 4, with >70% of patients having
an NIHSS of <7. The NOR-TEST trial did not show that
tenecteplase at this higher dose was superior to alteplase,
with 64% of patients having an mRS 0-1 at 3 months in
the tenecteplase group vs 63% in the alteplase group.
This study also adds data regarding the safety of tenect-
eplase 0.25mg/kg in patients presenting with minor defi-
cits. A total of 2.6% of patients in the tenecteplase group
vs 3.3% in the alteplase group (RR 0.79 (0.24 to 2.54))
had sICH at 24 hours. In comparison, in the main AcT
trial, sSICH at 24 hours was seen in 3.4% of patients in
the tenecteplase group and 3.2% in the alteplase group
overall. A similar rate of sSICH was seen in the PRISMS trial,
which included patients who had a minor stroke (NIHSS
<5) with non-disabling deficits, and reported sICH in
3.2% of patients in the alteplase arm.'” While definitive
evidence of the superiority or non-inferiority of tenect-
eplase at a dose of 0.25mg/kg versus alteplase in minor
stroke requires an adequately powered randomised trial,
the present data provide reassurance that tenecteplase
likely provides similar efficacy and safety outcomes to
alteplase in the population who had a minor stroke.
Finally, the study highlights that patients presenting
with disabling minor deficits will often have visible occlu-
sions on CT angiography. Patients who had a minor
stroke with visible occlusions carry an elevated risk of

early neurological deterioration and poorer functional
outcomes.’ %% Overall, 51.3% of patients who had a minor
stroke included in this secondary analysis had visible
occlusions, and 5% of those were in a proximal large
artery. These rates are higher than previous minor stroke
studies, where the rate of any visible occlusion ranged
from 5% to 15%.>7%® The reason for the higher rates of
occlusions in this subgroup may reflect a bias of investiga-
tors to enrol and thrombolyse those patients with minor
deficits and visible occlusions due to concerns about
progression. Study screening logs were not maintained,
so it is not possible to confirm specifically which minor
strokes were excluded. Future studies, such as the ongoing
TEMPO-2 trial (ClinicalTrials.gov: NCT02398656), will
more definitively determine if tenecteplase is superior to
the standard of care, specifically in the population who
had a minor stroke with visible occlusions.

Limitations

Our study has several limitations. First, randomisation
was not stratified by baseline NIHSS; therefore, the effect
of unmeasured confounders on the analysis cannot be
discounted. Second, there were baseline differences in
the number of patients with vessel occlusion and utilisa-
tion of endovascular thrombectomy between the groups,
both higher in the tenecteplase group. Third, due to
the pragmatic nature of the trial, no screening logs were
maintained, and it was left to the discretion of enrolling
physicians regarding which minor strokes to enrol.
Since patients were enrolled based on current Canadian
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guidelines for thrombolysis,” most patients with minor
strokes likely had disabling deficits, although this was not
possible to confirm. Finally, this is a post-hoc secondary
analysis that is inadequately powered to detect group
differences in the primary and secondary outcomes. The
results should be considered exploratory and hypothesis-
generating.

Conclusions

In patients who had an acute stroke enrolled in the
AcT Study presenting with minor deficits, safety and
efficacy outcomes with tenecteplase 0.25mg/kg were
not significantly different from alteplase 0.9mg/kg. In
these patients, tenecteplase may be a reasonable alterna-
tive to alteplase for those meeting standard indications
for thrombolysis; however, further adequately powered
studies in the population who had a minor stroke are
needed to confirm these results.
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