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Background and Purpose Tenecteplase is a thrombolytic agent with pharmacological advantages ~ Correspondence: Benjamin Yong Qiang

. . . . . Tan
over alteplase and has been shown to be noninferior to alteplase for acute ischemic stroke in
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randomized trials. However, evidence pertaining to the safety and efficacy of tenecteplase in ~ Medicine, National University Hospital,

patients from different ethnic groups is lacking. The aim of this systematic review and meta- Tel: 6779-5555

analysis was to investigate ethnicity-specific differences in the safety and efficacy of tenecteplase E-mail: ben.tan@nus.edu.sg
https://orcid.org/0000-0003-1824-9077

versus alteplase in patients with acute ischemic stroke.
Methods Following an International Prospective Register of Systematic Reviews (PROSPERO)-  Received: March 29, 2024
registered protocol (CRD42023475038), three authors conducted a systematic review of the i?éf:i ;:“JZT;Z'ZZSZZ:
PubMed/MEDLINE, Embase, Cochrane Library, and CINAHL databases for articles comparing the '
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use of tenecteplase with any thrombolytic agent in patients with acute ischemic stroke up to ~‘These authors contributed equally as

first author.
November 20, 2023. The certainty of evidence was assessed using the Grading of Recommendations e

Assessment, Development and Evaluation (GRADE) framework. Two independent authors extracted ~ 'These authors contributed equally as

. . - . L last author.
data onto a standardized data collection sheet. A pairwise meta-analysis was conducted in risk astautner

ratios (RR).

Results From 34 studies (59,601 participants), the rate of complete recanalization was significantly
higher (P<0.01) in Asian (RR: 1.91, 95% confidence interval [Cl]: 1.30 to 2.80) versus Caucasian
patients (RR: 0.99, 95% Cl: 0.87 to 1.14). However, Asian patients (RR: 1.18, 95% Cl: 0.87 to 1.62)
had significantly higher (P=0.01) rates of mortality compared with Caucasian patients (RR: 1.10,
95% Cl: 1.00 to 1.22). Caucasian patients were also more likely to attain a modified Rankin Scale
(mRS) score of O to 2 at follow-up (RR: 1.14, 95% Cl, 1.10 to 1.19) compared with Asian (RR: 1.00,
950 Cl, 0.95 to 1.05) patients. There was no significant difference in the rate of symptomatic
intracranial hemorrhage (P=0.20) and any intracranial hemorrhage (P=0.83) between Asian and
Caucasian patients.
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Conclusion Tenecteplase was associated with significantly higher rates of complete recanalization

in Asian patients compared with Caucasian patients. However, tenecteplase was associated with
higher rates of mortality and lower rates of mRS O to 2 in Asian patients compared with Caucasian
patients. It may be beneficial to study the variations in response to tenecteplase among patients

of different ethnic groups in large prospective cohort studies.

Keywords Thrombolysis; Ischemic stroke; Acute stroke; Brain

Introduction

Thrombolysis using intravenous alteplase (ALT) is the mainstay
of acute ischemic stroke treatment. However, ALT has pragmatic
limitations with a short half-life (3.5 minutes) and requires a
60-minute-long infusion following bolus administration. These
limitations spurred development of tenecteplase (TNK), a mutant
recombinant tissue-type plasminogen activator with a consid-
erably longer half-life of 22 minutes and which can be delivered
in a single bolus, providing a significant pragmatic advantage
over ALT. Several randomized clinical trials have demonstrated
noninferiority of TNK in the 0.25 mg/kg dose when compared
with standard dose ALT (0.9 mg/kg) with respect to functional
outcomes. However, a higher risk of symptomatic intracranial
hemorrhage (sICH) was associated with a higher dose (0.4 mg/kg)
TNK." It is not known whether the risks of complications (in-
cluding sICH, mortality, and other short-term adverse effects)
differ between TNK and ALT, and more importantly, whether the
rates of complications differ between patients of different eth-
nic backgrounds.

Rates of early neurological improvement following TNK throm-
bolysis are similar between Caucasian and Asian patients, at 64%
and 629, respectively.”” Among studies conducted in Asian co-
horts, the reported rates of sICH following TNK administration
range from 2% to 9%, compared with between 2% to 3% in
Caucasian patients.’ " Notably, there have also been fewer pub-
lished studies pertaining to TNK use in Asian cohorts compared
with Caucasian cohorts, however to date, no single clinical study
has performed a head-to-head comparison of the efficacy and
safety of TNK compared with ALT among patients of different
ethnic groups.

Therefore, the objectives of this systematic review and meta-
analysis were to determine whether (1) the efficacy, in terms of
the modified Rankin Scale (mRS) score, early neurological im-
provement, and complete recanalization; and (2) the risks of
sICH, any intracranial hemorrhage (ICH), mortality, and paren-
chymal hemorrhage differ between TNK and ALT.
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Methods

Data sources and searches

The pre-specified protocol for this review was registered on In-
ternational Prospective Register of Systematic Reviews (PROSPE-
RO, CRD42023475038). With reference to the Preferred Report-
ing Items for Systematic Review and Meta-Analyses (PRISMA)
guidelines (Appendix), a search was conducted on MEDLINE/
PubMed, Embase, Cochrane Central Register of Controlled Tri-
als (CENTRAL), and the Cumulative Index to Nursing and Allied
Health Literature (CINAHL) databases for studies published from
inception to November 20, 2023. The search strategy used a
combination of the following search terms: (tenecteplase or TNK
or thrombolysis) AND (acute ischemic stroke). The full search
strategy is included in Supplementary Methods. The reference
lists of systematic reviews and included articles and the gray lit-
erature were also screened manually to identify additional stud-
ies for a comprehensive search.

Study selection
Three blinded reviewers (J.H.K, LTP.T, and C.Y.J.L) indepen-
dently screened abstracts to check the eligibility for inclusion,
with disputes being resolved by consensus from a fourth inde-
pendent reviewer (B.Y.Q.T). The inclusion criteria were (1) ran-
domized controlled trials that compared the use of tenecteplase
with recombinant tissue plasminogen activator (rTPA), in pa-
tients with acute ischemic stroke, (2) full-text studies, (3) pub-
lished in a peer-reviewed journal, and (4) written in English.
The exclusion criteria were (1) animal studies, (2) cadaver stud-
ies, (3) case reports and case series, (4) in vitro studies, and (5)
reviews. Case reports were defined as any clinical study that had
a sample size of only one patient. Case series were defined as any
noncomparative clinical study that enrolled three or more patients.

Data extraction

Data from the included articles were extracted by two blinded,
independent reviewers (C.YJ.L. and LTPT) in duplicate onto a
structured pro forma specifically designed for the study and pi-
loted beforehand on a sample of selected studies. Disagreement
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was resolved by discussion and consensus with a third reviewer
(J.H.K). The data extraction sheet contained key characteristics
of studies, according to the Population, Intervention, Compari-
son, Outcome, Study (PICOS) type framework."'* Relevant study
characteristics were extracted on the data extraction spread-
sheet, including but not limited to geographical region; sample
size for both intervention and control groups; inclusion and ex-
clusion criteria; baseline characteristics of participants such as
mean age, gender, ethnicity, mean body mass index, and co-
morbidities such as diabetes, hyperlipidemia, hypertension; and
treatment with antiplatelet or anticoagulation. Relevant out-
come data include, but are not limited to, the number of patients
with an mRS score of O to 2 at final follow-up, the number of
patients with an mRS score of O to 1 at final follow-up, and the
number of patients with complete recanalization, mortality, sICH,
early neurological improvement, any ICH, and parenchymal
hemorrhage.

Quality assessment and publication bias

The quality assessment of the included studies was assessed by
two blinded, independent reviewers (C.YJ.L. and LT.P.T). Quality
assessment of randomized controlled trials was done with the
Risk of Bias 2 (RoB 2) tool developed by the Cochrane Collabo-
ration.” The RoB 2 tool assesses studies on the following five
domains: randomization, deviations from intended intervention,
missing outcome data, measurement of the outcome, and se-
lection of the reported result. Each domain and the overall study
are rated as either low, some concerns, or high risk of bias. Qual-
ity assessment of non-randomized studies was done with the
Risk of Bias in Non-Randomized Studies of Interventions (ROB-
INS-1) tool developed by the Cochrane Collaboration." Each do-
main and the overall study are rated as either low, some con-
cerns, or high risk of bias.

Publication bias was assessed through visual inspection of
the funnel plots. The asymmetry of funnel plots was further as-
sessed using Egger's linear regression method and Begg's test,
with missing studies imputed using the trim-and-fill method.'"®
Leave-out-one influence analyses were performed to examine
the influence of individual studies on the overall findings. Cu-
mulative meta-analyses were performed ranked by year pub-
lished, to examine the stability of published data over time.

Statistical analysis

All analyses were conducted in R (Version 4.2.2; R Foundation for
Statistical Computing, Vienna, Austria) using the meta package.'
Descriptive statistics were presented as means and standard de-
viations for continuous variables and counts for categorical vari-
ables. When studies reported medians and interquartile ranges,
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these were converted to means and standard deviations using
the published methods of Wan et al."® A standard pairwise meta-
analysis in risk ratios (RRs) and 95% confidence intervals (Cls)
was conducted using the Mantel-Haenszel method, and the re-
sults were displayed in forest plots.

Statistical heterogeneity was assessed via I> and Cochran Q
test values, where an I* value of 25%, 50%, and 75% represent-
ed low, moderate, and high degrees of heterogeneity, respec-
tively."** A Cochran Q test with a P-value of <0.10 was consid-
ered significant for heterogeneity. Random effects models were
used in all analyses regardless of heterogeneity as published ev-
idence suggests that it provides more robust outcome measures
compared to the alternative fixed effects models.”’ When three
or more studies were available, 95% prediction intervals (Pls)
were computed to estimate the potential range of true effect
sizes across individual studies, given that the 95% Cl only ac-
counts for the uncertainty of the mean effect size, but not the
uncertainty of inter-study variance.”” Statistical significance was
accepted for a P-value of <0.05.

Where 10 or more studies were available for a particular out-
come, additional analyses were conducted to evaluate potential
sources of heterogeneity between studies.”* Apart from subgroup
analyses, univariate random-effects meta-regression was con-
ducted, and effect moderators were confirmed using permuta-
tion testing with 1,000 iterations to eliminate spurious results.****
Statistical significance was considered for outcomes with a P-
value of <0.05.

Certainty of evidence

The quality of pooled evidence was evaluated using the Grading
of Recommendations Assessment, Development and Evaluation
(GRADE) framework.”® The GRADE framework rates each study
on the basis of study design, consistency, directness, risk of bias,
precision, and publication bias. For each outcome, the level of
evidence was rated as high, moderate, low, or very low.

Data availability
All articles in this manuscript are available from MEDLINE/
PubMed, Embase, the Cochrane Library, and CINAHL.

Results

A total of 883 articles were included in the initial search after
the removal of duplicates, of which 85 were selected for full text
review, and 34 articles met the final inclusion criteria."**"**"'
The inter-rater reliability as assessed by Cohen's kappa was
0.98. Figure 1 shows the PRISMA flow diagram which sum-

marizes the study selection process.
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Comparison of baseline characteristics between TNK and ALT

TNK ALT
(n=12,546) (n=47,055)

Baseline NIHSS score 1.47+3.8  11.44+3.1 0.968

Time from stroke onset to treatment 144.2+46.2 136.9+45.5 0.526
(min)

Variable

Patients with pre-stroke mRSOto 2 (%)  96.9 96.1 0910
Patients with pre-stroke mRS >3 (%) 1.9 1.0 0.882
Admission mRS score 2.42+2.15 2.39+2.12 0.981
Large vessel occlusion (%) 33.2 26.6 0.318
Cardioembolic (%) 31.2 338 0.647
Small vessel (%) 13.8 18.6 0.147
Others (%) 3.9 4.2 0.838
Undetermined or multifactorial (%) 19.7 20.7 0.848

Values are presented as mean+standard deviation unless otherwise noticed.
TNK, tenecteplase; ALT, alteplase; NIHSS, National Institutes of Health Stroke
Scale; mRS, modified Rankin scale.

“Two-sided t-test.

Summary of study characteristics stratified by ethnicity

[ Identification of new studies via databases and registers J
Records removed before screening:
< .
S e Duplicate records (n=51)
g Records identified from: ® Records marked as ineligible
E= Databases (n=883) by automation tools (n=0)
=t ® Records removed for other
reasons (n=0)
Y
Records screened || Records excluded
(n=832) (n=747)
v
Reports sought for retrieval | 5 Records not retrieved
= (n=85) (n=0)
£
5]
@
A Records excluded:
® Not clinical studies that
' compared tenecteplase and
Reports assessed for alteplase in patients with
eligibility acute ischemic stroke (n=16)
(n=85) o Not full-text studies (n=30)
® Subgroup or pooled analysis
L (n=5)
o Y
E New studies included
= in review
= (n=34)

{

PRISMA (Preferred Reporting Items for Systematic Review and
Meta-Analyses) flow diagram for included articles.

Study characteristics

Of the 34 included studies, the total sample size was 59,601 par-
ticipants, of which 12,546 received TNK and 47,055 received ALT.
The mean age was 56.07+10.03 years and 79.8% of patients
were male. Baseline characteristics were largely comparable
between patients in the TNK and ALT arms (Table 1). When strat-
ified by ethnicity, the mean age of Asian, Caucasian, and mixed
cohorts was 64.7+8.8, 67.7+9.7, and 64.6+7.7 years, respective-
ly. The proportion of males in the Asian, Caucasian, and mixed
cohorts was 66.4%, 43.2%, and 65.2%, respectively. Baseline
National Institutes of Health Stroke Scale (NIHSS) score, time
from stroke onset, and comorbidities were also comparable be-
tween ethnicities (Table 2). Tables 3 and 4 summarize the key
characteristics of included articles. Nine studies were assessed
to be of moderate risk of bias, six studies were assessed to be of
high risk of bias, and 19 studies were assessed to be of low risk
of bias (Supplementary Figures 1 and 2).

mRS of 0 to 2
The results of the meta-analysis and subgroup analyses are sum-
marized in Table 5. The number of patients with an mRS score of
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Asian Caucasian Mixed P
64.7+8.8 67.749.7 64.6+7.7 0.43
8.845.1 11.3+8.3 9.05+7.8 0.57
187.0482.8 142.9+66.5 142.84680 0.28

Age (yr)
Baseline NIHSS score

Time from stroke onset

(min)
Male sex (%) 66.4 43.2 65.2 0.06
DM (%) 26.4 17.8 37.0 0.76
HTN (%) 65.2 54.6 10.1 0.11
HLD (%) 21.7 25.2 NR 0.27
LVO (%) 7.8 6.7 0.3 0.51
Antiplatelet (%) 0.01 0.04 0.01 0.31
Anticoagulant (%) 0.01 0.01 0.01 0.12

Values are presented as mean+standard deviation unless otherwise noticed.
NIHSS, National Institutes of Health Stroke Scale; DM, diabetes mellitus;
HTN, hypertension; HLD, hyperlipidemia; LVO, large vessel occlusion.

0 to 2 at final follow-up was reported in 18 studies (15,962 par-
t|C| pa nts)-2,4,6—10,27,28.30.32.35,39.
more likely to attain an mRS score of 0 to 2 compared with ALT
at final follow-up (RR: 1.09, 95% Cl: 1.05 to 1.12, P<0.01). Cau-
casian participants were significantly more likely to attain an
mRS score of O to 2 compared with Asian participants (P<0.01
for subgroup differences). In the Caucasian subgroup, patients

12454750 patients receiving TNK were

who received TNK were significantly more likely to attain an
mRS score of O to 2 (RR: 1.14, 95% Cl: 1.10 to 1.19, I’=48%)
compared with those who received ALT. However, there were no
significant differences in the Asian subgroup (RR: 1.00, 95% Cl:
0.95 to 1.05, ’=58%) (Figure 2). In the subgroup of patients given
0.25 mg/kg of TNK, Caucasian participants were also significant-

https://doi.org/10.5853/j0s.2024.01284
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Sample size
Study Study design Geographical region Cutoff time (hrs)  NIHSS cutoff Dose (mg/kg) =% T
Bivard et al.” RCT Australia 45 6 0.25 55 49
Campbell et al.”® RCT Australia and New Zealand 45 NR 0.25 101 101
Chandra etal.” PCS India 45 5 0.25 42 34
Checkouri et al.?? RCS France 45 NR 0.25 1,078 787
Dhar et al. RCS India 45 NR 0.2 57 103
Estella et al.” RCS Spain NR NR 0.25 20 80
George et al? RCS India 45 >4 0.2 61 29
Gerschenfeld et al.* RCS France NR NR 0.25 408 387
Haley et al.® RCT USA 3 NR 0.1/0.25/0.4 81 31
Hall et al.** RCS USA 45 NR 0.25 53 60
Hendrix et al.*® RCS USA 45 26 NR 51 97
Huang et al.’ RCT United Kingdom 45 >1 0.2 47 49
Kuruttukulam et al.*® RCS India 45 26 0.2 25 8
Kvistad et al.® RCT Norway 45 26 0.4 91 98
Lietal® PCS China 3 4-25 0.1/0.25/0.32 177 59
Logallo et al.” RCT Norway 45 NR 0.4 549 551
Mahawish et al.* RCS New Zealand NR NR 0.25 283 555
Menon et al? RCT Canada 45 NR 0.25 806 771
Mohan et al.* RCS India NR NR 0.25 57 103
Murphy et al® RCS USA 4.5 NR 0.25 3432 3,432
Parsons et al.’ PCS Australia 3 NR 0.1 15 35
Parsons et al.” RCT Australia 0 0 0.1/0.25 100 25
Psychogios et al.” PCS Greece 45 >1 0.25 19 39
Qureshi et al.* RCS Global 0 0 0.25 1,163 29,480
Sjégren et al.** RCS Sweden NR NR NR 168 191
Sundar et al.*® RCS India 3 24 04 55 65
Teivane et al.* RCS Latvia 45 21 0.2 45 139
Tsivgoulis et al.” PCS Sweden 45 NR 0.25 331 797
Walton et al.* RCS USA 45 NR 0.2 t0 0.25 116 222
Wang et al.* RCT China 45 NR 0.25 710 707
Warach et al. RCS USA NR NR 0.2 t0 0.25 1,925 7313
Warach et al."” PCS USA NR NR NR 234 354
Zhao et al.® PCS China NR NR 0.2 t0 0.25 26 50
Zhong et al.” RCS New Zealand 45 NR 4 165 254

NIHSS, National Institutes of Health Stroke Scale; TNK, tenecteplase; ALT, alteplase; RCT, randomized controlled trial; PCS, prospective cohort study;

RCS, retrospective cohort study; NR, not reported.

ly more likely to attain an mRS score of 0 to 2, compared with
Asian participants (P<0.01). When stratified by ethnicity, Cau-
casian patients who received TNK were significantly more likely
to attain an mRS score of 0 to 2 compared with those who re-
ceived ALT (RR: 1.14, 95% Cl: 1.10 to 1.19, I’=46%). However,
there were no significant differences in the Asian subgroup (RR:
1.00, 95% Cl: 0.95 to 1.06, I’=530%).

Meta-regression found that higher mean age and lower per-

https://doi.org/10.5853/j0s.2024.01284

centage of patients with diabetes mellitus significantly weak-
ened the association between TNK and mRS score of 0 to 2 at
final follow-up, accounting for 55.85% and 100% of heteroge-
neity respectively and leaving low (31.29% and 0.00%) residual
heterogeneity respectively. The pooled RR increased by a factor
of 0.0155 (95% Cl, 0.0009 to 0.0301) per 1-year increase in mean
age and decreased by a factor of -1.1221 (95% Cl, -2.1716 to
-0.0726) per 1% increase in percentage of patients with diabetes
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Summary of patient characteristics
Baseline NIHSS score  yiean age Time from stroke qnset to

Study ) Male (%) DM () HIN(%) HLD (%)  LVO (%) treatment (min)

TNK ALT TNK ALT
Bivard et al.”’ 8.0 17.0 72.33 63.64 283 434 61.6 NR 107.3 63.0
Campbell et al.”® 17.0 16.9 71.15 54.46 NR NR NR 19.5 127.7 138.0
Chandra et al.” 13.4 153 69.75 52.33 316 NR 789 NR 168.8 139.5
Checkouri et al.” 15.7 15.0 70.18 49.17 16.7 NR 59.8 NR 150.0 146.7
Dhar et al.*’ 105 188 58.74 66.67 262 NR 71.4 55.9 270.0 2717
Estella et al.” 142 83 63.25 56.00 28.0 NR 68.0 NR NR NR
George et al’ 82 7.7 63.95 62.22 40.0 NR 72.2 NR NR NR
Gerschenfeld et al.” 838 10.3 74.67 52.33 199 NR 61.1 44.7 165.2 173.6
Haley et al.” n7s 80 69.50 46.77 17.7 54.8 75.8 15.1 NR NR
Hall etal* 1.7 10.3 69.36 56.64 319 NR 81.4 49.8 NR NR
Hendrix et al. 17 10.3 67.66 63.08 216 NR 29.5 NR NR NR
Huang et al.’ 1.7 120 71.00 63.54 146 14.6 50.0 NR NR NR
Kuruttukulam et al.*® 8.7 143 60.42 60.00 NR NR NR NR 456 57.7
Kvistad et al.’ 17.0 13.0 70.81 51.85 14.8 34.9 55.0 26.4 1220 124.7
Lietal’ n7s 166 64.43 72.27 17.2 185 64.7 NR 184.0 192.0
Logallo et al.” 14.8 134 71.00 60.00 133 1.8 438 20.0 180.0 137.8
Mahawish et al.** 132 8.5 71.87 53.10 NR NR NR NR 103.2 105.0
Menon et al.? 8.3 7.3 73.01 52.12 NR NR NR 25.0 NR NR
Mohan et al.” 83 83 55.07 68.02 319 NR 26.0 40.6 135.0 1193
Murphy et al.* 83 85 64.25 61.16 349 NR 304 NR 136.0 193
Parsons et al.’ 83 5.8 70.48 65.63 NR NR NR NR 145.3 119.3
Parsons et al." 5.6 9.7 7133 3333 1.0 24.0 41.0 NR 125.7 1217
Psychogios et al.” 93 10.3 68.94 43.04 25.8 58.6 68.9 NR 95.3 83.0
Qureshi et al.* 1.0 87 64.38 67.04 39.0 705 40 NR 1357 1380
Sjogren et al.** 9.0 NR 65.70 52.92 NR NR NR NR 1787 185.0
Sundar et al.* NR 147 69.38 69.17 433 NR 72.5 250 NR NR
Teivane et al.*® 14.7 14.5 71.88 63.18 24.5 NR 21.7 67.4 204.0 138.0
Tsivgoulis et al.” 14.0 145 69.53 56.00 20.1 NR 53.4 NR NR NR
Walton et al.* 14.0 14.6 66.50 64.67 NR NR 274 15.7 186.0 162.0
Wang et al.* 14.0 180 65.63 68.53 26.7 22.6 72.1 NR 180.0 162.0
Warach et al.*” 153 NR 71.15 3333 NR NR NR NR 166.7 171.7
Warach et al."” NR NR 67.20 55.95 29.4 NR 66.0 NR NR NR
Zhao et al.”’ NR NR 71.88 3333 NR NR NR NR NR NR
Zhong et al.” NR 5.7 73.74 58.47 18.4 41.7 669 NR NR NR

NIHSS, National Institutes of Health Stroke Scale; TNK, tenecteplase; ALT, alteplase; DM, diabetes mellitus; HTN, hypertension; HLD, hyperlipidemia;

LVO, large vessel occlusion; NR, not reported.

mellitus (Supplementary Figure 3). Other characteristics includ-
ing mean NIHSS score, mean time from stroke onset, percent-
age of male patients, and percentage of patients with hyperten-
sion, hyperlipidemia, large vessel occlusion (LVO), antiplatelet,
or anticoagulant treatment were not significant effect moder-
ators (Supplementary Table 1).
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mRS Score of O to 1

The number of patients with an mRS score of 0 to 1 at final fol-
low-up was reported in 15 studies (15,880 participants). "™
#BABIAY There was a significantly higher rate of mRS score
of 0 to 1 in patients receiving TNK compared with ALT at final
follow-up (RR: 1.11, 95% CI: 1.06 to 1.15, P<0.01). However,

there were no significant differences in attaining an mRS score

https://doi.org/10.5853/j0s.2024.01284
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Results of the meta-analysis and subgroup analyses
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Outcome Studies RR (95% Cl) I* (%) 95% PI P (for subgroup differences)
mRS 0 to 2 18 1.09 (1.05-1.12) 65 0.87-1.34 <0.01
Ethnicity <0.01
Asian 8 1.00 (0.95-1.05) 58 0.94-1.06
Caucasian 10 1.14(1.10-1.19) 48 0.99-1.35
Mean NIHSS Score 0.19
<10 7 1.04 (0.99-1.09) 40 0.91-1.20
210 10 1.10 (1.03-1.18) 66 0.79-1.89
LVO 0.16
Yes 13 1.12 (1.08-1.17) 64 0.85-1.37
No 5 1.06 (1.00-1.14) 67 0.94-1.15
Mechanical thrombectomy 0.62
Yes 12 1.09 (1.05-1.14) 64 0.85-1.34
No 6 1.07 (1.02-1.14) 72 0.78-1.79
Dose 0.99
0.10 mg/kg 2 1.11 (0.90-1.38) 77 NA
0.25 mg/kg 15 1.11 (1.07-1.15) 65 0.88-1.34 <0.01
Caucasian 8 1.14(1.10-1.19) 46 0.99-1.36
Asian 7 1.00 (0.95-1.06) 53 0.93-1.08
Study design 0.68
RCT 5 1.04 (0.95-1.150 45 0.96-1.13
Observational study 13 1.07 (0.95-1.20) 66 0.83-1.38
mRS O to 1 15 1.11 (1.06-1.15) 48 0.92-1.26 <0.01
Ethnicity 0.27
Asian 3 1.07 (0.99-1.15) 0 0.94-1.21
Caucasian 12 1.12 (1.07-1.17) 55 0.87-1.34
Mean NIHSS Score 0.85
<10 4 1.05 (0.99-1.11) 0 0.97-1.14
>10 10 1.06 (0.97-1.16) 36 0.96-1.17
VO 0.96
Yes 10 1.11 (1.06-1.16) 58 0.83-1.30
No 5 1.10 (1.02-1.20) 0 0.97-1.26
Mechanical thrombectomy 0.80
Yes 9 1.11 (1.06-1.16) 64 0.83-1.32
No 6 1.10 (1.01-1.19) 0 0.99-1.21
Dose 0.02
0.10 mg/kg 4 1.10 (0.88-1.39) 23 0.65-1.89
0.25 mg/kg n 1.14 (1.09-1.20) 21 0.99-1.28 0m
Caucasian 8 1.17 (1.11-1.24) 27 0.98-1.33
Asian 3 1.08 (1.00-1.17) 0 0.64-1.83
0.40 mg/kg 3 0.99 (0.91-1.08) 79 0.03-23.86
Study design 0.30
RCT 9 1.05 (0.99-1.12) 10 0.99-1.12
Observational study 6 1.12 (0.98-1.29) 43 0.92-1.37
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Koh et al. Tenecteplase Versus Alteplase in Acute Ischemic Stroke
Continued
Outcome Studies RR (95% Cl) I* (%) 95% PI P (for subgroup differences)
Complete recanalization 14 1.07 (0.94-1.21) 78 0.37-3.93 0.32
Ethnicity <0.01
Asian 4 1.91 (1.30-2.80) 62 0.82-4.43
Caucasian 10 0.99 (0.87-1.14) 78 0.35-4.02
Mean NIHSS Score <0.01
<10 5 0.88 (0.74-1.04) 31 0.66-1.16
210 9 1.22 (1.02-1.45) 84 0.33-5.76
VO 0.04
Yes 9 0.90 (0.77-1.05) 69 0.32-2.58
No 3 1.29 (0.94-1.76) 82 0.00-2,460.98
Mechanical thrombectomy 0.29
Yes 0.89 (0.72-1.09) 73 0.24-3.39
No 4 1.03 (0.86-1.23) 79 0.15-11.28
Dose <0.01
0.10 mg/kg 2 2.27 (1.41-3.67) 40 NA
0.25 mg/kg 10 0.89 (0.77-1.03) 65 0.38-2.13 0.49
Caucasian 7 0.90 (0.78-1.03) 71 0.35-2.39
Asian 3 0.55 (0.14-2.15) 55 0.00-34.32
Study design
RCT
Observational study
Mortality 27 1.02 (0.94-1.09) 60 0.54-1.70 0.67
Ethnicity 0.01
Asian 7 1.18 (0.87-1.62) 21 0.81-1.73
Caucasian 15 1.10 (1.00-1.22) 68 0.45-2.06
Mixed 5) 0.89 (0.79-1.00) 45 0.60-1.35
Mean NIHSS Score 0.95
<10 n 0.91 (0.76-1.08) 85 0.51-1.58
210 13 0.91 (0.78-1.07) 57 0.39-2.39
VO 0.04
Yes 18 1.09 (0.99-1.20) 66 0.42-1.99
No 9 0.93 (0.83-1.04) 45 0.65-1.44
Mechanical thrombectomy 0.03
Yes 18 1.09 (0.99-1.20) 66 0.45-1.97
No 9 0.92 (0.82-1.03) 44 0.65-1.40
Dose 0.05
0.10 mg/kg 3 0.63 (0.30-1.31) 9 0.01-75.33
0.25 mg/kg 22 1.00 (0.93-1.08) 65 0.53-1.60 0.03
Caucasian 1 1.08 (0.98-1.20) 73 0.43-1.89
Asian 6 1.20 (0.84-1.72) 44 0.72-1.99
Mixed 5 0.89 (0.79-1.00) 45 0.60-1.35
0.40 mg/kg 5 141 (1.03-1.94) 54 0.70-2.88
Study design 0.55
RCT 9 1.02 (0.81-1.29) 32 0.84-1.24
Observational study 18 0.94 (0.76-1.15) 68 0.49-1.79
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Continued
Outcome Studies RR (95% Cl) I* (%) 95% PI P (for subgroup differences)
sICH 28 0.84 (0.70-1.02) 23 0.48-1.80 0.07
Ethnicity 0.20
Asian 8 1.06 (0.71-1.56) 0 0.67-1.68
Caucasian 16 0.83 (0.66-1.04) 45 0.41-2.66
Mixed 4 0.53 (0.28-1.01) 0 0.13-2.18
Mean NIHSS Score 0.15
<10 12 0.90 (0.67-1.20) 0.65-1.25
>10 14 1.25 (0.89-1.76) 0.87-1.82
VO 0.05
Yes 20 0.99 (0.77-1.26) 0 0.76-1.28
No 8 0.69 (0.52-0.90) 42 0.31-2.30
Mechanical thrombectomy 0.02
Yes 20 1.01 (0.79-1.28) 0 0.78-1.30
No 8 0.64 (0.48-0.85) 34 0.49-1.72
Dose 0.03
0.10 mg/kg 3 0.66 (0.19-2.32) 20 0.00-28.53
0.25 mg/kg 22 0.76 (0.63-0.93) n 0.43-1.51 0.27
Caucasian n 0.74 (0.58-0.95) 41 0.35-2.19
Asian 7 0.97 (0.64-1.47) 0 0.57-1.67
Mixed 4 0.53 (0.28-1.01) 0 0.13-2.18
0.40 mg/kg 4 1.71 (0.96-3.06) 0 0.67-4.39
Study design 0.16
RCT 9 1.13 (0.82-1.55) 0 0.79-1.61
Observational study 20 0.84 (0.60-1.17) 22 0.38-1.83
Early neurological improvement 12 1.05 (0.98-1.12) 67 0.65-2.69 0.19
Ethnicity 0.48
Asian 4 1.02 (0.92-1.13) 70 0.33-4.50
Caucasian 1.07 (0.98-1.18) 69 0.61-3.04
Mean NIHSS Score 0.20
<10 1.01 (0.93-1.10) 0 0.58-1.76
=10 9 1.11 (0.99-1.25) 73 0.65-3.62
LVO 0.75
Yes 1.03 (0.93-1.13) 60 0.65-1.89
No 1.05 (0.95-1.16) 66 0.47-4.27
Mechanical thrombectomy 0.56
Yes 1.02 (0.92-1.12) 70 0.61-1.84
No 6 1.06 (0.96-1.17) 67 0.60-3.28
Dose <0.01
0.10 mg/kg 3 2.07 (1.37-3.13) 16 0.14-30.10
0.25 mg/kg 7 1.05 (0.96-1.14) 58 0.69-2.13 0.14
Caucasian 4 1.16 (0.99-1.37) 59 0.43-4.59
Asian 3 1.01 (0.91-1.11) 59 0.51-1.96
0.40 mg/kg 3 0.99 (0.88-1.11) 74 0.41-2.43
Study design 0.22
RCT 7 1.03 (0.88-1.21) 5 0.82-1.30
Observational study 5 1.80 (0.94-3.44) 62 0.71-2.37
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Continued
Outcome Studies RR (95% Cl) I* (%) 95% PI P (for subgroup differences)
Any ICH 17 1.02 (0.91-1.15) 32 0.91-1.16 0.69
Ethnicity 0.83
Asian 7 0.99 (0.76-1.31) 38 0.46-2.42
Caucasian 7 1.00 (0.86-1.17) 44 0.83-1.21
Mixed 3 1.08 (0.88-1.34) 0 0.27-4.31
Mean NIHSS Score 0.44
<10 8 0.94 (0.78-1.14) 0 0.75-1.18
210 7 1.05 (0.88-1.24) 56 0.45-3.91
LVO 0.87
Yes 12 1.00 (0.87-1.15) 32 0.86-1.17
No 5 1.02 (0.84~1.25) 37 0.74-1.41
Mechanical thrombectomy 0.96
Yes n 1.01 (0.88-1.17) 43 0.86-1.18
No 6 1.01(0.83-1.22) 2 0.78-1.29
Dose 0.21
0.10 mg/kg 2 1.20 (0.47-3.05) 49 NA
0.25 mg/kg 13 0.96 (0.85-1.09) 9 0.83-1.11 0.33
Caucasian 4 093 (0.77-1.12) 18 0.61-1.40
Asian 6 0.83 (0.61-1.12) 7 0.54-1.28
Mixed 3 1.08 (0.88-1.34) 0 0.27-4.31
0.40 mg/kg 4 1.25 (0.96-1.65) 56 0.43-4.60
Study design 0.26
RCT 6 0.96 (0.75-1.21) 41 0.79-1.15
Observational study " 1.12 (0.90-1.40) 24 0.92-1.37
Parenchymal hemorrhage 12 0.97 (0.61-1.53) 49 0.50-1.89 0.88
Mean NIHSS Score 0.16
<10 5 0.78 (0.56-1.11) 60 0.23-3.05
>10 7 1.10 (0.80-1.50) 40 0.73-1.66
VO 0.75
Yes 0.93 (0.73-1.19) 54 0.50-1.81
No 4 1.07 (0.47-2.43) 53 0.02-40.06
Mechanical thrombectomy 0.08
Yes 7 1.11 (0.83-1.49) 44 0.73-1.68
No 5 0.72 (0.49-1.05) 47 0.39-1.33
Dose 0.27
0.10 mg/kg 2 0.67 (0.20-2.27) 0 NA
0.25 mg/kg 7 0.89 (0.69-1.15) 55 0.40-1.94
0.40 mg/kg 2 1.54 (0.80-2.94) 81 NA
Study design 0.06
RCT 7 1.22 (0.65-2.26) 55 0.78-1.90
Observational study 5 0.70 (0.46-1.05) 0 0.40-1.22

RR, risk ratio; Cl, confidence interval; Pl, prediction interval; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; LVO, large
vessel occlusion; RCT, randomized controlled trial; sICH, symptomatic intracranial hemorrhage; ICH, intracranial hemorrhage; NA, not applicable.
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Study or Tenecteplase Alteplase
Subgroup Events Total Events Total Weight RR [95% CI] mRS 0 to 2
1
Caucasian ,
Bivard et al. Lancet Neurol. 2022. 36 55 26 49 1.0% 1.23[0.89; 1.71] —-:-0—
Campbell et al. N Engl J Med. 2018. 65 101 52 101 1.8% 1.25[0.98; 1.59] —
Gerschenfeld et al. Eur Stroke J. 2022. 248 408 191 387 6.4% 1.23[1.08; 1.40] :-I-
Hendrix et al. J Neurointerv Surg. 2022. 28 51 58 97 1.2% 0.92[0.68; 1.24] —
Menon et al. Lancet. 2022. 452 806 425 771 13.4% 1.02[0.93; 1.11] d
Parsons et al. N Engl J Med. 2012. 36 50 1 25 0.5% 1.64 [1.02; 2.63] :—0—
Psychogios et al. Thera Adv Neurol Disord. 2021. 11 19 19 39 0.4% 1.19[0.72; 1.96] —-:-0—
Teivane et al. Medicina (Kaunas). 2022. 18 45 31 139 0.5% 1.79 [1.12; 2.88] ———
Tsivgoulis et al. Ann Neurol. 2022. 156 331 311 797 5.1% 1.21 [1.05; 1.39] %l-
Warach et al. JAMA Neurol. 2023. 858 1925 2815 7313 31.4% 1.16 [1.09; 1.23]
Total (95% Cl) 3791 9718 61.7% 1.14[1.10; 1.19] *
Prediction interval [0.99; 1.35] li—
Heterogeneity: Tau? = 0.0034; Chi® = 17.29, df = 9 (P = 0.04); I> = 48% :
Test for overall effect: Z = 6.35 (P < 0.01) '
:
Asian ,
Chandra et al. Arch Med Health Sci. 2023. 27 42 24 34 1.1% 0.91[0.67; 1.25] ——
Dhar et al. Ann Indian Acad Neurol. 2022. 13 57 9 103 0.2% 2.61[1.19; 5.73] : —_—
George et al. J Clin Neurosci. 2021. 51 61 23 29 2.2% 1.05 [0.85; 1.31] —il—
Li et al. Stroke Vasc Neurol. 2022. (0.1mg/kg) 41 60 43 59 1.9% 0.94 [0.74; 1.18] —aH-
Li et al. Stroke Vasc Neurol. 2022. (0.25mg/kg) 42 57 43 59 2.2% 1.01[0.81; 1.26] —u;—
Li et al. Stroke Vasc Neurol. 2022. (0.32mg/kg) 41 60 43 59 1.9% 0.94 [0.74; 1.18] —-:—
Mohan et al. Ann Indian Acad Neurol. 2023. 23 57 57 103 0.8% 0.73[0.51; 1.05] —-—:
Sundar et al. Neurol Asia. 2019. 41 55 57 65 3.2% 0.85[0.71; 1.02] —1,
Wang et al. Lancet. 2023. 516 710 502 707 24.5% 1.02[0.96; 1.09]
Zhao et al. Front Neurol. 2023. 13 26 9 50 0.2% 2.78[1.37;5.62] : —_—
Total (95% Cl) 1185 1268 38.3% 1.00 [0.95; 1.05] L
Prediction interval [0.94; 1.06] -
Heterogeneity: Tau? = < 0.0001; Chi® = 21.55, df = 9 (P = 0.01); I = 58% :
Test for overall effect: Z = -0.04 (P = 0.97) '
1
1
Total (95% Cl) 4976 10986 100.0% 1.09 [1.05; 1.12] ¢
Prediction interval [0.87; 1.34] [
Heterogeneity: Tau? = 0.0095; Chi? = 54.55, df = 19 (P < 0.01); I = 65% ! ' ! ! ! L
Test for overall effect: Z = 4.96 (P < 0.01) 0.1 0.2 05 1 2 5 10
Test for subgroup differences: Chi> = 15.71, df = 1 (P < 0.01) Higher with Alteplase  Higher with Tenecteplase

Forest plot for mRS score of O to 2 at final follow-up. mRS, modified Rankin Scale; RR, risk ratio; Cl, confidence interval.

of 0 to 1 between Asian and Caucasian participants (P=0.27).
Notably, in the Caucasian subgroup, patients who received TNK
were significantly more likely to attain an mRS score of 0 to 1 as
compared with those received ALT. In the Asian subgroup, there
were no significant differences between those who received
TNK as compared with ALT. The pooled RR was 1.07 (95% Cl:
0.99 to 1.15, I’=0%) in the Asian subgroup and 1.12 (95% Cl:
1.07 to 1.18, I°’=559) in the Caucasian subgroup (Figure 3).

In terms of dosage, patients who received 0.25 mg/kg TNK
were significantly more likely to attain an mRS score of 0 to 1 as
compared with those who received 0.10 mg/kg and 0.40 mg/kg
TNK (P=0.02). Among patients receiving 0.25 mg/kg TNK, there
was a significantly higher rate of an mRS score of 0 to 1 com-
pared with ALT (RR 1.14, 95% Cl: 1.09 to 1.20, I’=21%). No sig-
nificant differences in the rate of mRS score of O to 1 were ob-
served with 0.10 mg/kg (RR 1.10, 95% Cl: 0.88 to 1.39, [’=230%)
and 0.40 mg/kg (RR 0.99, 95% Cl: 0.91 to 1.08, >=79%) TNK.

In the subgroup of patients given 0.25 mg/kg of TNK, there
were no significant differences in attaining an mRS score of 0 to
1 between the Asian and Caucasian subgroups (P=0.11). However,
in the Caucasian subgroup, patients who received TNK were
significantly more likely to attain an mRS score of 0 to 1 as

https://doi.org/10.5853/j0s.2024.01284

compared with those who received ALT. In the Asian subgroup,
no significant differences were found between TNK and ALT.
The pooled RR was 1.08 (95% Cl: 1.00 to 1.17, I’=0%) in the
Asian subgroup and 1.17 (95% Cl: 1.11 to 1.24, I’=27%) in the
Caucasian subgroup.

Complete recanalization

The number of patients with complete recanalization at final fol-
low-up was reported in 14 studies (5,416 participants).">%%?2%%*
3939M4245% There were no significant differences in the number
of patients with complete recanalization receiving TNK and ALT
at final follow-up (Figure 4). Notably, Asian participants were
significantly more likely to attain complete recanalization com-
pared with Caucasian participants (P<0.01). In the Asian sub-
group, patients who received TNK were significantly more likely
to achieve complete recanalization compared with those who
received ALT (RR: 1.91, 95% Cl: 1.30 to 2.80, [>=62%). However,
there were no significant differences in the Caucasian subgroup
(RR: 0.99, 95% Cl: 0.87 to 1.14, I’=78%). Patients receiving TNK
who had presence of LVO were significantly less likely to achieve
complete recanalization, compared to those who did not have
LVO (RR 0.90 vs. 1.29, P=0.04). Patients receiving TNK who had
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Study or Tenecteplase Alteplase

Subgroup Events Total Events Total Weight RR [95% Cl] mRS 0to 1
1
Caucasian :
Bivard et al. Lancet Neurol. 2022. 23 55 20 49 0.7% 1.02[0.65; 1.62] —_—tr
Campbell et al. N Engl J Med. 2018. 52 101 43 101 1.8% 1.21[0.90; 1.62] ——:-—
Estella et al. J Pers Med. 2022. 7 20 47 80 0.4% 0.60[0.32; 1.11] —0—-:
Haley et al. Stroke. 2010. (0.1mg/kg) 14 31 13 31 0.5% 1.08 [0.61; 1.90] _
Haley et al. Stroke. 2010. (0.25mg/kg) 15 31 13 31 0.5% 1.15[0.66; 2.00] R D
Haley et al. Stroke. 2010. (0.4mg/kg) 7 19 13 31 0.3% 0.88[0.43; 1.80] —_—
Huang et al. Lancet Neurol. 2015. 13 47 10 49 0.3% 1.36 [0.66; 2.79] —_—
Kvistad et al. Lancet Neurol. 2022. 31 91 52 98 1.3% 0.64 [0.46; 0.90] —_— :
Logallo et al. Lancet Neurol. 2017. 354 549 345 551 19.6% 1.03[0.94; 1.13] i
Menon et al. Lancet. 2022. 296 806 266 771 8.9% 1.06 [0.93; 1.22]
Parsons et al. Neurology. 2009. 9 15 12 35 0.4% 1.75[0.94; 3.24] E :
Parsons et al. N Engl J Med. 2012. 27 50 10 25 0.5% 1.35[0.78; 2.33] —-:—0—
Tsivgoulis et al. Ann Neurol. 2022. 100 331 224 797 4.0% 1.07 [0.88; 1.31] ——
Warach et al. JAMA Neurol. 2023. 704 1925 2179 7313 33.4% 1.23[1.15; 1.31]
Total (95% Cl) 4071 9962 72.7% 1.12[1.07; 1.18] ’
Prediction interval [0.87; 1.34] ===
Heterogeneity: Tau® = 0.0078; Chi® = 28.69, df = 13 (P < 0.01); I* = 55% ,
Test for overall effect: Z = 4.86 (P < 0.01) :
1
Asian :
Chandra et al. Arch Med Health Sci. 2023. 25 42 16 34 0.8% 1.26 [0.82; 1.95] —+o—
Li et al. Stroke Vasc Neurol. 2022. (0.1mg/kg) 33 60 35 59 1.6% 0.93[0.68; 1.27] —--:—
Li et al. Stroke Vasc Neurol. 2022. (0.25mg/kg) 35 57 35 59 1.8% 1.04[0.77; 1.39] —r—
Li et al. Stroke Vasc Neurol. 2022. (0.32mg/kg) 36 60 35 59 1.8% 1.01[0.75; 1.36] —t—
Wang et al. Lancet. 2023. 439 710 405 707 21.2% 1.08 [0.99; 1.18]
Total (95% Cl) 929 918 27.3% 1.07 [0.99; 1.15] E
Prediction interval [0.94; 1.21] o
Heterogeneity: Tau? = 0; Chi? = 1.6, df = 4 (P = 0.81); I> = 0% :
Test for overall effect: Z = 1.68 (P = 0.09) ]
1
)
Total (95% Cl) 5000 10880 100.0% 1.11 [1.06; 1.15] ¢
Prediction interval [0.92; 1.26] o=
Heterogeneity: Tau® = 0.0043; Chi® = 31.51, df = 18 (P = 0.03); I = 43% I T T T T 1
Test for overall effect: Z = 5.02 (P < 0.01) 0.1 0.2 0.5 1 2 5 10
Test for subgroup differences: Chi? = 1.21, df = 1 (P = 0.27) Higher with Alteplase  Higher with Tenecteplase
Forest plot for mRS score of O to 1 at final follow-up. mRS, modified Rankin Scale; RR, risk ratio; Cl, confidence interval.
Study or Tenecteplase Alteplase
Subgroup Events Total Events Total Weight RR [95% CI] Complete Recanalisation
1
Caucasian '
Bivard et al. Lancet Neurol. 2022. 32 55 29 49 16.5% 0.98 [0.71; 1.36]
Campbell et al. N Engl J Med. 2018. 16 101 10 101 2.9% 1.60[0.76; 3.35]
Checkouri et al. Eur Stroke J. 2023. 26 1078 52 787 7.6% 0.37[0.23; 0.58] —a— :
Gerschenfeld et al. Eur Stroke J. 2022. 109 408 113 387 32.3% 0.91[0.73; 1.14] 1
Hendrix et al. J Neurointerv Surg. 2022. 12 51 10 97 2.7% 2.28[1.06; 4.92] —_—
Huang et al. Lancet Neurol. 2015. 21 47 26 49 9.5% 0.84 [0.56; 1.27] —I—:—
Menon et al. Lancet. 2022. 48 806 40 771 9.7% 1.15[0.76; 1.73] —F—
Parsons et al. Neurology. 2009. 10 15 7 35 2.8% 3.33[1.57; 7.08] 1 —_—
Parsons et al. N Engl J Med. 2012. 28 50 8 25 4.2% 1.75[0.94; 3.26] -:—l—
Psychogios et al. Thera Adv Neurol Disord. 2021. 6 19 7 39 1.8% 1.76 [0.69; 4.52] —JI—-—
Total (95% Cl) 2630 2340 89.1% 0.99 [0.87; 1.14] >
Prediction interval [0.35; 4.02] :
Heterogeneity: Tau? = 0.2457; Chi® = 40.31, df =9 (P < 0.01); I = 78% '
Test for overall effect: Z = -0.10 (P = 0.92) |
|
Asian :
George et al. J Clin Neurosci. 2021. 0 61 2 29 0.2% 0.10 [0.00; 1.94] X
Mohan et al. Ann Indian Acad Neurol. 2023. 1 57 7 103 0.4% 0.26 [0.03; 2.05] T
Sundar et al. Neurol Asia. 2019. 3 55 1 65 0.3% 3.55[0.38; 33.12] :
Zhao et al. Front Neurol. 2023. 21 26 19 50 10.1% 2.13[1.42; 3.17] : —s—
Total (95% ClI) 199 247 10.9% 1.91 [1.30; 2.80] | i
Prediction interval [0.82; 4.43] —J,_
Heterogeneity: Tau? = 0; Chi® = 7.97, df = 3 (P = 0.05); > =62% '
Test for overall effect: Z = 3.29 (P < 0.01) |
1
1
Total (95% CI) 2829 2587 100.0% 1.07 [0.94; 1.21]
Prediction interval [0.37; 3.93] +
Heterogeneity: Tau? = 0.2615; Chi? = 58.16, df = 13 (P < 0.01); I = 78% ! ! ! ! ! ! !
Test for overall effect: Z = 0.99 (P = 0.32) 0.1 0.2 05 1 2 5 10
Test for subgroup differences: Chi’ = 9.88, df = 1 (P < 0.01) Higher with Alteplase  Higher with Tenecteplase

Forest plot for complete recanalization. RR, risk ratio; Cl, confidence interval.
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Study or Tenecteplase Alteplase

Subgroup Events Total Events Total Weight RR [95% CI] Mortality

Caucasian

Bivard et al. Lancet Neurol. 2022. 5 55 5 49 0.4% 0.89[0.27; 2.89] —_—

Campbell et al. N Engl J Med. 2018. 10 101 18 101 1.0% 0.56 [0.27; 1.14] —_—

Estella et al. J Pers Med. 2022. 4 20 14 80 0.5% 1.14[0.42; 3.10] D
Gerschenfeld et al. Eur Stroke J. 2022. 49 408 61 387 4.3% 0.76 [0.54; 1.08] ——

Haley et al. Stroke. 2010. (0.1mg/kg) 2 31 8 31 0.2% 0.25[0.06; 1.08] €————+—1

Haley et al. Stroke. 2010. (0.25mg/kg) 7 31 8 31 0.7% 0.88 [0.36; 2.12] —_—

Haley et al. Stroke. 2010. (0.4mg/kg) 3 19 8 31 0.4% 0.61[0.18; 2.03] _—

Huang et al. Lancet Neurol. 2015. 8 47 6 49 0.6% 1.39[0.52; 3.70] —_—
Kvistad et al. Lancet Neurol. 2022. 15 91 5 98 0.6% 3.23[1.22; 8.53] —_—
Logallo et al. Lancet Neurol. 2017. 29 549 26 551 2.0% 1.12[0.67; 1.88] —t—

Menon et al. Lancet. 2022. 122 806 117 771 9.7% 1.00 [0.79; 1.26] —-—

Parsons et al. N Engl J Med. 2012. 4 50 3 25 0.3% 0.67 [0.16; 2.75]

Psychogios et al. Thera Adv Neurol Disord. 2021. 2 19 7 39 0.2% 0.59 [0.13; 2.56]

Sjogren et al. IBRO Neurosci Rep. 2023. 31 168 21 191 2.0% 1.68[1.00; 2.81] e
Tsivgoulis et al. Ann Neurol. 2022. 26 331 139 797 3.3% 0.45[0.30; 0.67] —

Warach et al. JAMA Neurol. 2023. 227 1925 635 7313 25.9% 1.36 [1.18; 1.57] =

Zhong et al. Stroke. 2021. 28 165 35 254 2.5% 1.23[0.78; 1.94] ——

Total (95% Cl) 4816 10798 54.7% 1.10 [1.00; 1.22] lo

Prediction interval [0.45; 2.06] e

Heterogeneity: Tau? = 0.1135; Chi? = 50.16, df = 16 (P < 0.01); > =68%

Test for overall effect: Z = 1.92 (P = 0.05)

Asian

Chandra et al. Arch Med Health Sci. 2023. 7 42 3 34 0.3% 1.89 [0.53; 6.76] —_—
Dhar et als. Ann Indian Acad Neurol. 2022. 6 57 5 103 0.4% 2.17 [0.69; 6.79] e S e
George et al. J Clin Neurosci. 2021. 1 61 2 29 0.1% 0.24 [0.02; 2.52]

Li et al. Stroke Vasc Neurol. 2022. (0.1mg/kg) 6 60 6 59 0.5% 0.98 [0.34; 2.88]

Li et al. Stroke Vasc Neurol. 2022. (0.25mg/kg) 1 57 6 59 0.1% 0.17 [0.02; 1.39]

Li et al. Stroke Vasc Neurol. 2022. (0.32mg/kg) 5 60 6 59 0.4% 0.82[0.26; 2.54] _—

Mohan et al. Ann Indian Acad Neurol. 2023. 2 57 9 103 0.2% 0.40 [0.09; 1.80]

Wang et al. Lancet. 2023. 46 710 35 707 2.9% 1.31[0.85; 2.01] —_

Zhao et al. Front Neurol. 2023. 5 26 5 50 0.4% 1.92 [0.61; 6.05] —_—t
Total (95% Cl) 1130 1203 5.4% 1.18 [0.87; 1.62] B

Prediction interval [0.81; 1.73] e

Heterogeneity: Tau® = < 0.0001; Chi® = 10.07, df = 8 (P = 0.26); I =21%

Test for overall effect: Z = 1.06 (P = 0.29)
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Mahawish et al. Stroke. 2021. 21 283 62 555 2.4% 0.66 [0.41; 1.07] —_—

Murphy et al. Ann Emerg Med. 2023. 281 3432 336 3432 23.2% 0.84[0.72; 0.97] =

Qureshi et al. J Stroke Cerebrovasc Dis. 2023. (No Thrombectomy) 56 969 1290 26218 7.9% 1.17[0.91; 1.52] —HE—

Qureshi et al. J Stroke Cerebrovasc Dis. 2023. (Thrombectomy) 28 194 452 3262 4.2% 1.04 [0.73; 1.48] —p—

Walton et al. Ann Pharmacother. 2023. 5 116 10 222 0.5% 0.96 [0.33; 2.73] —

Warach et al. Stroke. 2022. 17 234 42 354 1.8% 0.61[0.36; 1.05] —_—t

Total (95% Cl) 5228 34043 39.9% 0.89 [0.79; 1.00] <

Prediction interval [0.60; 1.35] e ]
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Forest plot for mortality. RR, risk ratio; Cl, confidence interval.

a mean baseline NIHSS score of 210 were significantly more
likely to achieve complete recanalization, compared to patients
who had a mean baseline NIHSS score of <10 (RR 0.88 vs. 1.22,
P<0.01). In the cohort of patients given 0.25 mg/kg of TNK, there
were no significant differences in achieving complete recanali-
zation between Asian and Caucasian subgroups (P=0.49).
Meta-regression found that higher mean age significantly
weakened the association between TNK and complete recanali-
zation, accounting for 65.04% and leaving low (42.27%) resid-
ual heterogeneity. The pooled RR increased by a factor of 0.0618
(95% Cl, 0.0089 to 0.1146) per 1-year increase in mean age
(Supplementary Figure 3). Other characteristics including mean
NIHSS score, mean time from stroke onset, percentage of male
patients, and percentage of patients with hypertension, hyper-
lipidemia, LVO, antiplatelet, or anticoagulant treatment were
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not significant effect moderators (Supplementary Table 1).

Mortality

The rate of mortality was reported in 27 studies (57,218 partic-
ipants),'#71027:2830-3337:4042- 4751 There were no significant dif-
ferences in the rate of mortality between patients receiving TNK
and ALT. Asian participants had a significantly higher rate of
mortality compared with Caucasian and mixed ethnicity partici-
pants (P=0.01) (Figure 5). Patients who underwent mechanical
thrombectomy had a significantly higher rate of mortality with
TNK, compared with those who did not undergo mechanical
thrombectomy (RR 1.09 vs. 0.92, P=0.03). In the subgroup of pa-
tients given 0.25 mg/kg of TNK, Asian participants had a signifi-
cantly higher rate of mortality compared with Caucasian and
mixed ethnicity participants (P=0.03).



Study or Tenecteplase Alteplase
Subgroup Events Total Events Total Weight RR [95% CI] sICH

1
Caucasian :
Bivard et al. Lancet Neurol. 2022. 0 55 0 49 0.0% '
Campbell et al. N Engl J Med. 2018. 1 101 1 101 0.5% 1.00 [0.06; 15.77] :
Estella et al. J Pers Med. 2022. 6 20 12 80 4.8% 2.00[0.86; 4.67] :——I—
Gerschenfeld et al. Eur Stroke J. 2022. 10 408 14 387 5.4% 0.68 [0.30; 1.51] —_—r—
Haley et al. Stroke. 2010. (0.1mg/kg) 0 31 1 31 0.3% 0.33[0.01; 7.87] :
Haley et al. Stroke. 2010. (0.25mg/kg) 2 31 1 31 0.6% 2.00 [0.19; 20.93] L
Haley et al. Stroke. 2010. (0.4mg/kg) 3 19 1 31 0.7% 4.89 [0.55; 43.73]
Hendrix et al. J Neurointerv Surg. 2022. 2 51 1 97 0.6% 3.80 [0.35; 40.95] :
Huang et al. Lancet Neurol. 2015. 3 47 4 49 1.7% 0.78[0.18; 3.31] :
Kvistad et al. Lancet Neurol. 2022. 6 91 1 98 0.8% 6.46 [0.79; 52.64]
Logallo et al. Lancet Neurol. 2017. 15 549 13 551 6.4% 1.16 [0.56; 2.41] —:—-I—
Menon et al. Lancet. 2022. 27 806 24 771 11.7% 1.08 [0.63; 1.85] —:—.—
Parsons et al. N Engl J Med. 2012. 2 50 3 25 1.2% 0.33 [0.06; 1.87] :
Psychogios et al. Thera Adv Neurol Disord. 2021. 3 19 2 39 1.2% 3.08 [0.56; 16.91] T
Sjogren et al. IBRO Neurosci Rep. 2023. 6 168 2 191 1.4% 3.41[0.70; 16.67] :
Tsivgoulis et al. Ann Neurol. 2022. 3 331 10 797 21% 0.72[0.20; 2.61]
Wiarach et al. JAMA Neurol. 2023. 35 1925 264 7313 28.2% 0.50[0.36; 0.71] —.— :
Zhong et al. Stroke. 2021. 3 165 7 254 1.9% 0.66 [0.17; 2.52] :
Total (95% Cl) 4867 10895 69.3% 0.83 [0.66; 1.04] .I
Prediction interval [0.41; 2.66] —_—
Heterogeneity: Tau? = 0.1581; Chi? = 29.14, df = 16 (P = 0.02); I’ = 45% :
Test for overall effect: Z = -1.65 (P = 0.10) '

'
Asian :
Chandra et al. Arch Med Health Sci. 2023. 0 42 1 34 0.3% 0.27 [0.01; 6.44] :
Dhar et als. Ann Indian Acad Neurol. 2022. 2 57 1 103 0.6% 3.61[0.33; 38.99] T
George et al. J Clin Neurosci. 2021. 6 61 5 29 2.8% 0.57 [0.19; 1.72] —-—:—
Li et al. Stroke Vasc Neurol. 2022. (0.1mg/kg) 3 60 1 59 0.7% 2.95[0.32; 27.56] :
Li et al. Stroke Vasc Neurol. 2022. (0.25mg/kg) 0 57 1 59 0.3% 0.34[0.01; 8.29] +
Li et al. Stroke Vasc Neurol. 2022. (0.32mg/kg) 2 60 1 59 0.6% 1.97 [0.18; 21.11] :
Mohan et al. Ann Indian Acad Neurol. 2023. 0 57 3 103 0.4% 0.26 [0.01; 4.89] "
Sundar et al. Neurol Asia. 2019. 3 55 4 65 1.6% 0.89 [0.21; 3.79] *
Wang et al. Lancet. 2023. 32 710 28 707 13.9% 1.14[0.69; 1.87] —rl.—
Zhao et al. Front Neurol. 2023. 2 26 2 50 0.9% 1.92[0.29; 12.88] 1
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Test for overall effect: Z = 0.27 (P = 0.78) '

'
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Hall et al. Stroke. 2021. 1 53 4 60 0.7% 0.28 [0.03; 2.45] :
Mahawish et al. Stroke. 2021. 5 283 19 555 3.6% 0.52[0.19; 1.37] —_—
Walton et al. Ann Pharmacother. 2023. 2 116 6 222 1.4% 0.64[0.13; 3.11] .
Warach et al. Stroke. 2022. 4 234 10 354 2.6% 0.61[0.19; 1.91] —.—:——
Total (95% Cl) 686 1191 8.3% 0.53 [0.28; 1.01] —
Prediction interval [0.13; 2.18] :
Heterogeneity: Tau? = 0; Chi? = 0.43, df = 3 (P = 0.93); I = 0% !
Test for overall effect: Z=-1.92 (P = 0.05) ]

1

1
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Forest plot for sICH. RR, risk ratio; Cl, confidence interval; sICH, symptomatic intracranial hemorrhage.

Symptomatic intracranial hemorrhage

The number of patients with sICH was reported in 28 studies
(20,092 participants).”© 10272830 3537394284554751 | CH was defined
using either ECASS Il (European Collaborative Acute Stroke Study
1) or the SITS-MOST (Safe Implementation of Thrombolysis in
Stroke-Monitoring Study) criteria.”*** There was no significant
difference in the rate of sICH between patients receiving TNK
and ALT (RR: 0.84, 95% Cl: 0.70 to 1.02, P=0.07). There were
also no significant differences in the rate of sICH between TNK
and ALT in Asian, Caucasian, and mixed ethnicity participants
(P=0.20) (Figure 6). Patients who did not undergo mechanical
thrombectomy had significantly lower rates of sICH with TNK

compared with patients who did (RR 0.64 vs. 1.01, P=0.02).
Patients who received 0.10 mg/kg TNK had significantly lower
rates of sICH as compared with those who received 0.25 mg/kg
and 0.40 mg/kg TNK (P=0.03). However, among patients receiv-
ing 0.25 mg/kg TNK, there was a significantly lower rate of sICH
compared with ALT (RR 0.76, 95% Cl: 0.63 to 0.93, I’=11%). No
significant differences in the rate of sICH were observed within
the 0.10 mg/kg subgroup and 0.40 mg/kg subgroups. In the co-
hort of patients given 0.25 mg/kg of TNK, there were no signif-
icant differences in the rate of sICH between TNK and ALT in
Asian, Caucasian, and mixed ethnicity subgroups (P=0.27).
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Early neurological improvement

The number of patients with early neurological improvement
was reported in 12 studies (3,673 participants).'*#7263337:39414250
There was no significant difference in the rate of early neuro-
logical improvement between patients receiving TNK and ALT
(RR: 1.05, 95% Cl: 0.98 to 1.12, P=0.19). There were also no sig-
nificant differences in the rate of early neurological improve-
ment between Asian and Caucasian participants (P=0.48) (Sup-
plementary Figure 4).

Patients who received 0.10 mg/kg TNK were significantly more
likely to achieve early neurological improvement as compared
with those who received 0.25 mg/kg and 0.40 mg/kg TNK (P<
0.01). Among patients receiving 0.10 mg/kg TNK, there was a
significantly higher rate of early neurological improvement com-
pared with ALT (RR 2.07, 95% Cl:1.37 to 3.13, I’=16%). No sig-
nificant differences in the rate of early neurological improve-
ment were observed with 0.25 mg/kg (RR 1.05, 95% Cl: 0.96 to
1.14, ’=580%) and 0.40 mg/kg (RR 0.99, 95% Cl: 0.88 to 1.11,
”=74%) TNK.

In the subgroup of patients given 0.25 mg/kg of TNK, there
were no significant differences in achieving early neurological
improvement between Asian and Caucasian subgroups (P=0.14).
There were also no significant differences between TNK and ALT
in each of the subgroups. The pooled RR was 1.01 (95% Cl: 0.91
to 1.11, I’=59%) in the Asian subgroup and 1.16 (95% Cl: 0.99
to 1.37, I°’=59%) in the Caucasian subgroup.

Meta-regression found that percentage of patients with LVO
significantly weakened the association between TNK and com-
plete recanalization, accounting for 100% of heterogeneity and
leaving low (0%) residual heterogeneity. The pooled RR de-
creased by a factor of -2.3089 (95% Cl, -4.3883 to -0.2294) per
1% increase in the number of patients with LVO (Supplemen-
tary Figure 3). Other characteristics including mean age, mean
NIHSS score, mean time from stroke onset, percentage of male
patients, and percentage of patients with hypertension, hyper-
lipidemia, antiplatelet, or anticoagulant treatment were not
significant effect moderators (Supplementary Table 1).

Any intracranial hemorrhage

The number of patients with any ICH was reported in 17 stud-
ies (1 3'245 pa rticipants).1—4,8,9,30,33,34,37,39,40,42,44,45,48,
significant differences in the rate of any ICH between patients
receiving TNK and ALT (RR: 1.02, 95% Cl: 0.91 to 1.15, P=0.69).
There were also no significant differences in the rate of any ICH
between TNK and ALT in Asian, Caucasian, and mixed ethnicity
subgroups (P=0.83) (Supplementary Figure 5). Within the cohort
of patients given 0.25 mg/kg of TNK, there were also no signifi-
cant differences in the rate of sICH between Asian, Caucasian,

* The were no
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and mixed ethnicity subgroups (P=0.33).

Parenchymal hemorrhage

The number of patients with parenchymal hemorrhage was re-
ported in 12 studies (5,125 participants). There were no signifi-
cant differences in the rate of parenchymal hemorrhage between
patients receiving TNK and ALT (RR: 0.97, 95% Cl: 0.61 to 1.53,
P=0.88) (Supplementary Figure 6).

Publication bias

For all outcomes, while visual inspection suggested funnel plot
asymmetry, this was not suggested by Egger's test. Trim-and-fill
imputed analyses showed minimal change to the pooled effect
size (Supplementary Figure 7). Leave-one-out influence analysis
showed that no single study had a drastic change on the pooled
RR, and cumulative meta-analysis showed a significant and
stable pooled effect size (Supplementary Figure 8).

GRADE quality of evidence

The certainty of evidence for mRS 0 to 2 (moderate), mRS O to 1
(moderate), complete recanalization (low), mortality (moderate),
early neurological improvement (low), sICH (moderate), any ICH
(low), and parenchymal hemorrhage (low) were assessed using
the GRADE framework (Supplementary Table 2).

Discussion

In this systematic review and meta-analysis of 34 studies, we
demonstrated the efficacy and safety profiles of TNK between
Asian and Caucasian cohorts.**'****' The rate of complete re-
canalization with TNK was significantly higher in Asian cohorts
than in Caucasian cohorts. However, Caucasian cohorts had higher
rates of mRS score 0 to 2 and mRS O to 1 at final follow-up com-
pared with Asian cohorts. Caucasian cohorts also had lower
rates of mortality compared with Asian cohorts. No significant
differences were found in terms of early neurological improve-
ment, sICH, and any ICH between the Asian and Caucasian co-
horts. These findings suggest that TNK may display greater ef-
ficacy and safety in Caucasian patients as compared with Asian
patients. However, the differences in efficacy and safety in TNK
between the two cohorts could be due to there being fewer stud-
ies in the Asian cohort. Within the Caucasian and the Asian sub-
groups, TNK has a similar safety profile as ALT as there were no
significant differences in rates of mortality, sICH, and any ICH,
but treatment with TNK seems to have greater efficacy in terms
of achieving mRS score of 0 to 2 among the Caucasian patients
and achieving complete recanalization among Asian patients.
To the authors' knowledge, the present study is the first meta-
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analysis to compare the ethnic differences in the use of TNK
compared with ALT. To date, most large trials of TNK have been
conducted among patients of mostly Caucasian ethnicity. There-
fore, the findings of this meta-analysis will guide clinicians in
the optimal selection of thrombolytic agents for patients with
acute ischemic stroke and allow for personalized interventions.

TNK was first developed to have differing pharmacodynamic
and pharmacokinetic properties than ALT. While these properties
are associated with a theoretically lower risk of systemic bleed-
ing, it is yet unknown how TNK acts within the microenviron-
ment of the human brain. TNK has a longer half-life than ALT,
which permits its administration via a single bolus. This helps in
overcoming limitations inherent to intravenous infusion, which
is both susceptible to under-dosing and poses logistical chal-
lenges in transporting patients with ongoing infusions. Theo-
retically, continuous infusions dictate frequent encounters be-
tween the clinician and patient for the purpose of monitoring.

It is notable that TNK displayed higher rates of complete re-
canalization in Asian cohorts compared with Caucasian cohorts.
Within both Asian and Caucasian cohorts, the most used dose
of TNK was 0.25 mg/kg, although there were studies within each
cohort that used doses of up to 0.4 mg/kg. Both cohorts were
also similar in terms of baseline characteristics such as age (68.70
years in Asians vs. 71.24 years in Caucasians). A possible expla-
nation may be that Asian ischemic stroke patients may have a
younger onset compared with Caucasian patients; therefore,
younger patients with increased functional reserve may be pre-
disposed to improved complete recanalization rates.” Both Asian
and Caucasian cohorts also utilized similar inclusion criteria. All
studies used an accepted time cut-off of 3 to 4.5 hours of symp-
tom onset in determining patients' eligibility for TNK. Therefore,
further research may be useful in determining the genotypical
and phenotypical basis for this difference in action of TNK.

In terms of safety, our findings do not suggest any safety con-
cerns with the use of tenecteplase compared with alteplase on
the risks of parenchymal hemorrhage. Our meta-analysis also did
not demonstrate a higher risk of mortality with TNK compared
with ALT thrombolysis. These findings are consistent with pub-
lished literature, which did not show a higher risk of mortality
or parenchymal hemorrhage with TNK thrombolysis compared
with ALT, ***

We also compared the safety and efficacy between different
doses of TNK, namely 0.10 mg/kg, 0.25 mg/kg, and 0.40 mg/kg.
It was demonstrated that there were no significant differences
in the rate of attaining an mRS score 0 to 2, mortality, any ICH,
and parenchymal hemorrhage between the different doses of
TNK. However, within the 0.25 mg/kg subgroup, there was a sig-
nificantly higher rate of attaining an mRS score of 0 to 2 in pa-
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tients receiving TNK compared with ALT. Within the 0.40 mg/kg
subgroup, there is a significantly higher rate of mortality in pa-
tients receiving TNK than ALT.

There were significant differences in the rate of complete re-
canalization, mRS score of 0 to 1, early neurological improve-
ment, and sICH between different doses of TNK. The 0.10 mg/kg
dose is associated with significantly higher rates of complete
recanalization and early neurological improvement and lower
rates of sICH, while 0.25 mg/kg is associated with significantly
higher rates of mRS score of 0 to 1, as compared with the two
remaining doses. Subgroup analyses found significantly improved
rates of complete recanalization and early neurological improve-
ment in patients receiving TNK within the 0.10 mg/kg subgroup,
although this could be due to the inclusion of patients who
underwent mechanical thrombectomy. Within the 0.25 mg/kg
subgroup, there was also a significantly higher rate of mRS score
of 0 to 1 and a lower rate of sICH in patients receiving TNK.
Therefore, clinicians may consider the use of low doses of TNK
for intravenous thrombolysis, to minimize the attendant theo-
retical risks of higher doses of TNK.

With 0.25 mg/kg being the most widely used dose of TNK, we
have also extended our analyses to compare the efficacy and
safety of TNK at that dose between Asian, Caucasian, and mixed
ethnicity cohorts. Among participants who received 0.25 mg/kg
TNK, we found that the Caucasian subgroup had a significantly
higher rate of attaining an mRS score of O to 2 and that the Asian
subgroup had a significantly higher rate of mortality. However,
within the Asian subgroup, there were no significant differences
in the rate of mortality between patients who received 0.25 mg/kg
TNK and those who received ALT of the same dose. These find-
ings therefore suggest that TNK may be more beneficial for Cau-
casians as compared to Asians.

In our analyses, we attempted to stratify patients by the pres-
ence of large vessel occlusion and those who underwent me-
chanical thrombectomy. Among patients with LVO, the rate of
mortality was significantly higher among patients who received
TNK compared with ALT. Among patients who underwent me-
chanical thrombectomy, TNK and ALT had similar rates of sICH.
Among patients who did not undergo mechanical thrombecto-
my, ALT was associated with significantly higher rates of sICH
compared to TNK. In the setting of LVO, these findings are sim-
ilar to a previous meta-analysis of four studies, which found no
significant differences in the rate of mRS 0 to 2 between TNK
and ALT.*® However, this meta-analysis did not report pooled
rates of mortality between patients receiving TNK and ALT. In
terms of patients undergoing mechanical thrombectomy, our
findings largely agree with those of previously published trials
suggesting that TNK is safe and efficacious when administered
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before mechanical thrombectomy. Therefore, clinicians may con-
sider the use of TNK to improve clinical outcomes following me-
chanical thrombectomy. Further studies may be needed to con-
firm the safety of TNK in patients with LVO.

There were several limitations of this meta-analysis. First, the
results should be interpreted within their context, as included
trials differed in aspects such as presence of LVO, and presence
of endovascular therapy, which may make indirect comparisons
less conclusive. We have attempted to account for this in our
analyses by performing subgroup analyses stratified by presence
of LVO and mechanical thrombectomy. Second, heterogeneity
was noted among several outcomes, including complete recan-
alization. For instance, several studies included patients who
received differing doses of TNK. The authors have performed a
meta-regression analysis to account for potential sources of het-
erogeneity and found that mean age sufficiently explained the
heterogeneity seen in this outcome. We have also performed a
subgroup analysis restricted to doses of 0.25 mg/kg of TNK only,
to reduce heterogeneity in the results. Third, subgroup analysis
in terms of ethnicity could not be performed for parenchymal
hemorrhage. This outcome was only measured in the Caucasian
cohort so there was a lack of data from the other ethnic groups.
Hence, any differences in the risk of parenchymal hemorrhage
between the different ethnic subgroups could not be investi-
gated. Fourth, the trials included in this study may not have been
directly comparable. TASTE-A (Tenecteplase Versus Alteplase for
Stroke Thrombolysis Evaluation Trial in the Ambulance) trial was
designed as a prehospital treatment for Mobile Stroke Units
(MSUs), which is a different system of care than the traditional
system. The EXTEND-IA (Extending the Time for Thrombolysis in
Emergency Neurological Deficits—Intra-Arterial) study included
patients with large vessel occlusions who met the criteria for
endovascular thrombolysis, while other studies included both
patients with and without large vessel occlusions. Therefore, the
outcomes could have been influenced by other factors than the
drug alone. Furthermore, TRACE (Tenecteplase Reperfusion Ther-
apy in Acute Ischemic Cerebrovascular Events) and TRACE Il
trials used a TNK drug that was marketed in China, while other
studies used the Boehringer TNK original biologics. Hence, bio-
similars and biomimics of TNK could also influence the outcomes
in patients. Fifth, correction for multiplicity could not be per-
formed in this meta-analysis; therefore, these results, including
subgroup analyses, should be interpreted in the given context
with caution.

Conclusions

This systematic review and meta-analysis demonstrated that
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TNK was comparable to ALT in terms of both efficacy, measured
by complete recanalization and mRS 0 to 2, and safety profile,
measured by mortality, sICH, any ICH, and parenchymal hemor-
rhage. However, there are ethnic differences in the use of TNK
compared with ALT. Among the subgroup of Asian patients, TNK
was associated with significantly higher rates of complete re-
canalization. However, TNK was associated with lower rates of
mortality and higher rates of mRS 0 to 1 among Caucasian pa-
tients. Future trials investigating the use of TNK may help in fur-
ther confirming the efficacy and safety of TNK in different eth-
nicities. It may be beneficial to study the variations in response
to TNK among patients of different ethnic groups in large pro-
spective cohort studies. This may facilitate anticipation of po-
tential outcomes and risks specific to each ethnic group when
administering TNK. By understanding and addressing these dif-
ferences, clinicians can optimize treatment outcomes and min-
imize the potential for adverse effects in patients from various
ethnic backgrounds. Nonetheless, differences in baseline char-
acteristics between participants may contribute to confounding
of the observed results; therefore, such results should be inter-
preted with caution. Further well-stratified studies are warrant-
ed to confirm if there are indeed differences in outcomes with
TNK thrombolysis in different ethnic groups.

Supplementary materials

Supplementary materials related to this article can be found
online at https://doi.org/10.5853/j05.2024.01284.
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Supplementary Methods

Search strategy

MEDLINE (268)

1. exp tenecteplase/ or (‘tenecteplase’ or ‘metalyse’ or TNKase').tw.
2. exp ischemic stroke/ or (‘ischemic stroke’ or ‘ischaemic stroke’
or ‘cryptogenic stroke' or ‘wake-up stroke' or ‘ICA occlusion’ or
'MCA occlusion’).tw.

3. exp ischemic attack, transient/ or (‘transient ischemia' or
‘transient ischaemia’ or ‘TIA").tw.

4.20r3

5.1and 4

Embase (804)

1. exp tenecteplase/ or (‘tenecteplase’ or ‘metalyse’ or TNKase').tw.
2. exp ischemic stroke/ or (‘ischemic stroke' or ‘ischaemic stroke’

https://doi.org/10.5853/j0s.2024.01284

JoS

or ‘cryptogenic stroke’ or 'wake-up stroke' or ‘ICA occlusion’ or
‘MCA occlusion').tw.

3. exp ischemic attack, transient/ or (‘transient ischemia' or
‘transient ischaemia’ or 'TIA).tw.

4.20r3

5.1and 4

Cochrane (230)

1. [mh tenecteplase] OR (‘tenecteplase':ti,ab OR ‘metalyse':ti,ab
OR 'TNKase':ti,ab)

2. [mh "ischemic stroke"] OR (“ischemic stroke™:ti,ab OR "isch-
aemic stroke™:ti,ab OR "'cryptogenic stroke™:ti,ab OR “‘wake-up
stroke™:ti,ab OR "ICA occlusion™:ti,ab OR "'MCA occlusion"':ti,ab)
3. [mh "ischemic attack, transient"] OR (“‘transient ischemia™:ti,ab
OR "transient ischaemia':ti,ab OR 'TIA":ti,ab)

4. #2 or #3

5.#1 and #4

https://j-stroke.org 1
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Koh et al. Tenecteplase Versus Alteplase in Acute Ischemic Stroke
Results of the meta-regression analysis
Outcome Coefficient SE Z P 950 Cl R? (%) * (%)
mRS 0 to 2
Mean age (years) 0.0155 0.0071 2.18 0.043 0.0009 to 0.0301 55.85 31.29
Mean NIHSS score 0.0135 0.0103 1.31 0.189 -0.0006 to 0.0337 0.00 0.00
Time from stroke onset (minutes) 0.0004 0.0008 0.46 0.648 -0.0013 to 0.0021 0.00 8.00
Male gender (%) -0.5482 0.2511 -2.18 0.054 -1.0664 to -0.0301 61.88 24.84
DM (%) -1.1221 0.4951 -2.27 0.038 -2.1716 to -0.0726 100.00 0.00
HTN (%) -0.1021 0.3784 -0.27 0.749 -0.9044 to 0.7001 6.10 54.35
HLD (%) 0.8591 0.4562 1.88 0.058 -0.2198 to 1.9379 0.00 0.02
LVO (%) 0.7002 0.3611 1.94 0.053 -0.0077 to 1.4081 99.98 0.00
Antiplatelet (%) 0.4621 0.2704 1.71 0.087 -0.0679 to 0.9922 99.98 0.00
Anticoagulant (%) -1.1165 0.7044 -1.58 0.113 -2.4973 to 0.2641 99.97 0.00
mRS O to 1
Mean age (years) 0.0067 0.0102 0.65 0.574 -0.0145 to 0.0278 7.49 19.41
Mean NIHSS score 0.0040 0.0089 0.45 0.650 -0.0135 to 0.0216 62.68 0.00
Time from stroke onset (minutes) 0.0028 0.0016 1.70 0.089 -0.0043 to 0.0061 0.00 46.07
Male gender (%) -0.4380 0.1441 -3.04 0.070 -0.7360 to -0.1400 100.00 0.00
DM (%) 0.2913 0.4328 0.67 0.466 -0.6219 to 1.2045 54.74 0.00
HTN (%) -0.0053 0.1693 -0.03 0.973 -0.3625 t0 0.3518 0.00 0.02
HLD (%) -0.2444 0.3236 -0.76 0.453 -0.9434 to 0.4546 29.36 0.01
LVO (%) -1.6247 1.6767 -0.97 0.333 -4.9110 to 1.6616 0.00 47.87
Antiplatelet (%) 0.0011 0.3619 0.03 0.974 -0.6974 t0 0.7213 0.00 0.00
Anticoagulant (%) 0.5236 1.0640 0.49 0.623 -1.5617 to 2.6091 2.62 0.00
Complete recanalization
Mean age (years) 0.0618 0.0249 248 0.014 0.0089 to 0.1146 42.27 65.04
Mean NIHSS score 0.0885 0.0489 1.81 0.070 -0.0073 to 0.1844 8.62 80.89
Time from stroke onset (minutes) -0.0037 0.0048 -0.79 0.432 -0.0132 to 0.0056 0.00 82.47
Male gender (%) -1.7773 1.3069 -1.36 0.175 -4.5477 to0 0.9931 28.09 70.89
DM (%) -2.7522 2.6086 -1.06 0.297 -8.5645 to 3.0601 34.54 63.11
HTN (%) -0.1445 1.1485 -0.13 0.889 -2.6724 to 2.3834 2.03 71.98
HLD (%) 0.2783 1.3743 0.20 0.852 -3.5375 to 4.0941 64.70 0.00
LVO (%) -0.4404 1.7899 -0.25 0.806 -3.9487 to 3.0678 0.00 51.74
Antiplatelet (%) 6.3361 3.030 2.09 0.037 0.3963 to 12.276 100.00 0.00
Anticoagulant (%) -7.1152 4.6462 -1.53 0.126 -16.2217 t0 1.9913 51.73 57.06
Mortality
Mean age (years) 0.0199 0.0175 1.13 0.259 -0.0157 to 0.0554 0.00 52.56
Mean NIHSS score 0.0030 0.0351 0.09 0.932 -0.0659 to 0.0719 0.00 50.94
Time from stroke onset (minutes) -0.0017 0.0024 -0.72 0.472 -0.0065 to 0.0030 0.00 64.68
Male gender (%) -0.3390 0.7684 -0.44 0.657 -1.8974 to 1.2194 513 48.71
DM (%) -0.1292 1.0489 -0.12 0914 -2.2815 to 2.0230 0.00 45.29
HTN (%) -0.2962 0.3762 -0.79 0.451 -1.0680 to 0.4756 535! 44.11
HLD (%) -0.1516 0.3473 -0.44 0.495 -0.8878 to 0.5846 0.00 0.00
LVO (%) 1.0986 1.2837 0.86 0.392 -1.4174 to 3.6147 0.00 51.20
Antiplatelet (%) -0.7968 1.3548 -0.59 0.556 -3.4523 to 1.8587 0.00 50.77
Anticoagulant (%) -0.5830 1.6574 -0.35 0.725 -3.8315 to 2.6654 0.00 57.25

2  https://j-stroke.org
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Continued
Outcome Coefficient SE Z P 950 Cl R? (%) * (%)
sICH
Mean age (years) 0.0232 0.0279 0.83 0.508 -0.0332 to 0.0796 0.00 19.83
Mean NIHSS score 0.0527 0.0401 1.31 0.189 -0.0259 to 0.1315 73.41 0.00
Time from stroke onset (minutes) -0.0013 0.0037 -0.37 0.714 -0.0086 to 0.0059 0.00 22.29
Male gender (%) 2131 0.6776 3.15 0.054 0.7581 to 3.5041 100.00 0.00
DM (%) -1.5507 1.4407 -1.08 0.272 -4.5067 to 1.4053 0.00 0.00
HTN (%) -0.6575 0.7233 -091 0.373 -2.1416 to 0.8265 0.00 0.00
HLD (%) 0.6679 1.1402 0.59 0.450 -1.7776 t0 3.1134 0.00 0.00
LVO (%) -1.6335 1.6038 -1.02 0.308 -4.7700 to 1.5098 68.54 0.00
Antiplatelet (%) -1.4394 1.3573 -1.06 0.289 -4.0998 to 1.2209 0.00 0.00
Anticoagulant (%) -1.4227 2.1581 -0.66 0.510 -5.6526 to 2.8071 0.00 2.16
Early neurological improvement
Mean age (years) 0.0331 0.0178 1.87 0.086 -0.0045 to 0.0708 21.51 69.04
Mean NIHSS score 0.0445 0.0307 1.45 0.147 -0.0157 to 0.1048 0.00 80.91
Time from stroke onset (minutes) 0.0068 0.0039 0.17 0.862 -0.0069 to 0.0083 0.00 85.91
Male gender (%) -1.2536 0.9532 -1.32 0.198 -3.2743 t0 0.7670 18.00 68.78
DM (%) -1.2476 1.2386 -1.01 0.349 -3.9463 to 1.4511 2.21 53.08
HTN (%) -0.0146 0.5206 -0.03 0.968 -1.1489 to 1.1196 0.53 54.89
HLD (%) 0.2136 0.6507 033 0.730 -1.2363 to 1.6634 0.00 70.59
LVO (%) -2.3089 1.0609 -2.18 0.030 -4.3883 to -0.2294 100.00 0.00
Antiplatelet (%) 1.2298 1.2864 0.96 039 -1.2916 to 3.7513 0.00 54.37
Anticoagulant (%) -2.038 2.0431 -1.00 0318 -6.0432 to 1.9655 0.00 68.70
Any ICH
Mean age (years) -0.0008 0.0140 -0.05 0.950 -0.0297 to 0.0282 64.44 0.00
Mean NIHSS score 0.0713 0.0384 1.86 0.064 -0.0040 to 0.1467 0.00 30.75
Time from stroke onset (minutes) -0.0010 0.0020 -0.52 0.607 -0.0051 to 0.0029 0.00 40.81
Male gender (%) -0.0402 0.7971 -0.05 0.951 -1.6818 to 1.6015 60.52 0.00
DM (%) -1.2208 1.0867 -1.12 0.326 -3.4876 to 1.0460 0.00 23.26
HTN (%) -0.4495 0.3904 -1.15 0.287 -1.2613 to 0.3624 99.98 0.00
HLD (%) 0.6322 0.9528 0.66 0.553 -1.4649 to 2.7293 100.00 0.00
LVO (%) -0.5549 1.0054 -0.06 0.956 -2.0261 to 1.9150 0.00 37.31
Antiplatelet (%) 1.5337 2.9369 0.52 0.605 -4.2751 to 7.3423 0.00 34.67
Anticoagulant (%) -4.9476 2.6007 -1.90 0.057 -10.045 to 0.1497 73.83 11.53

SE, standard error; Cl, confidence interval; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; DM, diabetes mellitus; HTN, hyper-
tension; HLD, hyperlipidemia; LVO, large vessel occlusion; sICH, symptomatic intracranial hemorrhage; ICH, intracranial hemorrhage; NA, not applicable.
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Evaluation of quality of pooled evidence using the GRADE framework

Tenecteplase Versus Alteplase in Acute Ischemic Stroke

Number of patients

Outcomes Effect size (95% Cl) (number of included  I” A B C F G H Quality of evidence
studies)

mRS 0 to 2 1.09 (1.05-1.12) 15,962 (18) 65 Moderate
mRS 0 to 1 1.11 (1.06-1.15) 15,880 (15) 43 Moderate
Complete recanalization 1.07 (0.94-1.21) 5416 (14) 78 -1 Low

Mortality 1.02 (0.94-1.09) 57,218 (27) 60 Moderate
SICH 0.84 (0.70-1.02) 20,092 (28) 23 Moderate
Early neurological improvement 1.05 (0.98-1.12) 3,673 (12) 67 = Low

Any ICH 1.02 (0.91-1.15) 13,245 (17) 32 -1 Low
Parenchymal hemorrhage 0.97 (0.61-1.53) 5,125 (12) 49 -1 Low

GRADE, Grading of Recommendations Assessment, Development and Evaluation; Cl, confidence interval; A, risk of bias among included studies; B, imprecision;
C, inconsistency; D, indirectness of evidence; E, publication bias; F, dose response gradient; G, large effect size; H, biases increasing confidence in the estimate;

mRS, modified Rankin Scale; sICH, symptomatic intracranial hemorrhage; ICH, intracranial hemorrhage.
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Risk of bias domains

Study

Domains: Judgement

D1: Bias due to confounding. X

D2: Bias due to selection of participants. . Serious
D3: Bias in classification of interventions. Moderat
D4: Bias due to deviations from intended interventions. ° erate

D5: Bias due to missing data. Low
D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.

Supplementary Figure 1. Quality assessment of included articles (RoB 2).
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Supplementary Figure 2. Quality assessment of included articles (ROBINS-I).
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Supplementary Figure 3. Bubble plots. (A) Association of mRS 0 to 2 with age. (B) Association of mRS 0 to 2 with diabetes status. (C) Association of com-
plete recanalization with age. (D) Association of early neurological improvement with LVO. mRS, modified Rankin Scale; LVO, large vessel occlusion; RR, risk
ratio; Cl, confidence interval.
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Study or Tenecteplase Alteplase
Subgroup Events Total Events Total Weight RR [95% CI] Early Neurological Improvement
g
Caucasian |
Campbell et al. N Engl J Med. 2018. 72 101 69 101 14.4% 1.04 [0.87; 1.25]
Haley et al. Stroke. 2010. (0.1mg/kg) 7 31 5 31 0.4% 1.40 [0.50; 3.94] _—
Haley et al. Stroke. 2010. (0.25mg/kg) 11 31 5 31 0.5% 2.20 [0.87; 5.59] B e —
Haley et al. Stroke. 2010. (0.4mg/kg) 4 19 5 31 0.3% 1.31[0.40; 4.27] t
Huang et al. Lancet Neurol. 2015. 19 47 12 49 1.3% 1.65[0.90; 3.01] r——
Kvistad et al. Lancet Neurol. 2022. 53 91 73 98 10.9% 0.78 [0.63; 0.96] —.—:
Logallo et al. Lancet Neurol. 2017. 229 549 214 551 22.9% 1.07 [0.93; 1.24] --
Parsons et al. Neurology. 2009. 10 15 7 35 0.8% 3.33[1.57;7.08] g —_—
Parsons et al. N Engl J Med. 2012. 32 50 9 25 1.5% 1.78 [1.01; 3.12] {—-—
Psychogios et al. Thera Adv Neurol Disord. 2021. 12 19 13 39 1.5% 1.89[1.08; 3.32] :
Total (95% Cl) 953 991 54.7% 1.07 [0.98; 1.18] »
Prediction interval [0.61; 3.04] —;—
Heterogeneity: Tau? = 0.1036; Chi® = 29.24, df = 9 (P < 0.01); I = 69% :
Test for overall effect: Z = 1.44 (P = 0.15) a
"
Asian 5
Chandra et al. Arch Med Health Sci. 2023. 26 42 12 34 1.8% 1.75[1.05; 2.93] :—-—
Mohan et al. Ann Indian Acad Neurol. 2023. 15 57 31 103 1.7% 0.87 [0.52; 1.48] —_—
Wang et al. Lancet. 2023. 342 710 345 707 41.2% 0.99[0.89; 1.10]
Zhao et al. Front Neurol. 2023. 9 26 6 50 0.6% 2.88[1.15;7.22] q
Total (95% Cl) 835 894 45.3% 1.02 [0.92; 1.13] 1‘
Prediction interval [0.33; 4.50] 1
Heterogeneity: Tau? = 0.0622; Chi? = 9.9, df = 3 (P = 0.02); I = 70% :
Test for overall effect: Z = 0.36 (P = 0.72) h
"
U
Total (95% Cl) 1788 1885 100.0% 1.05 [0.98; 1.12] D
Prediction interval [0.65; 2.69] e e——
Heterogeneity: Tau? = 0.0951; Chi® = 39.64, df = 13 (P < 0.01); > = 67% T T T T 1
Test for overall effect: Z = 1.30 (P = 0.19) 0.2 0.5 1 2 5 10
Test for subgroup differences: Chi? = 0.50, df = 1 (P = 0.48) Higher with Alteplase  Higher with Tenecteplase

Forest plot for early neurological improvement. RR, risk ratio; Cl, confidence interval.
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Study or Tenecteplase Alteplase

Subgroup Events Total Events Total Weight RR [95% CI] Any ICH

Asian

Dhar et als. Ann Indian Acad Neurol. 2022. 7 57 6 103 1.2% 2.11[0.74; 5.97] R S

George et al. J Clin Neurosci. 2021. 9 61 8 29 1.8% 0.53[0.23; 1.24] —_—

Li et al. Stroke Vasc Neurol. 2022. (0.1mg/kg) 7 60 3 59 0.8% 2.29[0.62; 8.45]

Li et al. Stroke Vasc Neurol. 2022. (0.25mg/kg) 3 57 3 59 0.5% 1.04 [0.22; 4.92]

Li et al. Stroke Vasc Neurol. 2022. (0.32mg/kg) 7 60 3 59 0.8% 2.29[0.62; 8.45]

Mohan et al. Ann Indian Acad Neurol. 2023. 4 57 14 103 1.2% 0.52[0.18; 1.49] —_—

Sundar et al. Neurol Asia. 2019. 4 55 8 65 1.0% 0.59[0.19; 1.86] —_—

Wang et al. Lancet. 2023. 44 710 50 707 8.5% 0.88 [0.59; 1.30] ——

Zhao et al. Front Neurol. 2023. 8 26 7 50 1.6% 2.20[0.90; 5.39] .

Total (95% CI) 1143 1234 17.5% 0.99 [0.76; 1.31] -

Prediction interval [0.46; 2.42] e ]

Heterogeneity: Tau? = 0.0863; Chi’ = 12.9, df = 8 (P = 0.12); I> = 38%

Test for overall effect: Z = -0.04 (P = 0.97)

Caucasian

Haley et al. Stroke. 2010. (0.1mg/kg) 3 31 5 31 0.7% 0.60[0.16; 2.30]

Haley et al. Stroke. 2010. (0.25mg/kg) 4 31 5 31 0.9% 0.80[0.24; 2.70]

Haley et al. Stroke. 2010. (0.4mg/kg) 5 19 5 31 1.1% 1.63[0.54; 4.90] RN S

Huang et al. Lancet Neurol. 2015. 8 47 14 49 2.2% 0.60[0.28; 1.29] —_—

Kvistad et al. Lancet Neurol. 2022. 21 91 7 98 2.0% 3.23 [1.44; 7.24] —_—

Logallo et al. Lancet Neurol. 2017. 47 549 50 551 9.1% 0.94 [0.65; 1.38]

Menon et al. Lancet. 2022. 154 806 157 771 33.0% 0.94[0.77; 1.15] T

Psychogios et al. Thera Adv Neurol Disord. 2021. 4 19 3 39 0.7% 2.74[0.68; 11.02]

Sjogren et al. IBRO Neurosci Rep. 2023. 22 168 20 191 4.0% 1.25[0.71; 2.21] —_—

Total (95% CI) 1761 1792 53.7% 1.00 [0.86; 1.17] <

Prediction interval [0.83; 1.21] ==

Heterogeneity: Tau? = < 0.0001; Chi? = 14.39, df = 8 (P = 0.07); I* = 44%

Test for overall effect: Z = 0.03 (P = 0.97)

Mixed

Hall et al. Stroke. 2021. 14 53 21 60 4.1% 0.75[0.43; 1.33] —_—

Murphy et al. Ann Emerg Med. 2023. 120 3432 103 3432 19.5% 1.17 [0.90; 1.51]

Walton et al. Ann Pharmacother. 2023. 20 116 35 222 5.2% 1.09 [0.66; 1.81]

Total (95% ClI) 3601 3714 28.8% 1.08 [0.88; 1.34]

Prediction interval [0.27; 4.31]

Heterogeneity: Tau? = 0; Chi? = 1.87, df = 2 (P = 0.39); I = 0%

Test for overall effect: Z = 0.73 (P = 0.46)

Total (95% ClI) 6505 6740 100.0% 1.02 [0.91; 1.15] L 4

Prediction interval [0.91; 1.16] ==

Heterogeneity: Tau® < 0.0001; Chi® = 29,53, df = 20 (P = 0.08); I’ = 32% L I ! I L
0.1 0.2 0.5 1 2 5 10

Test for overall effect: Z = 0.40 (P = 0.69)
Test for subgroup differences: Chi?= 0.38, df =2 (P = 0.83)

Higher with Alteplase  Higher with Tenecteplase

Forest plot for any ICH. RR, risk ratio; Cl, confidence interval; ICH, intracranial hemorrhage.

TNK ALT
Study Events Total Events Total Weight RR [95% CI] Parenchymal Hemorrhage
Bivard et al. Lancet Neurol. 2022. 0 55 0 49 0.0% 4
Campbell etal. N Engl J Med. 2018. 6 101 5 101 6.6% 1.20[0.38; 3.81] —_—r
Gerschenfeld et al. Eur Stroke J. 2022. 32 408 47 387 24.7% 0.65[0.42; 0.99] —B
Hall et al. Stroke. 2021. 2 53 7 60 4.0% 0.32[0.07; 1.49] L
Hendrix et al. J Neurointerv Surg. 2022. 3 51 7 97 5.3% 0.82[0.22; 3.02] L
Huang et al. Lancet Neurol. 2015. 1 47 5 49 2.2% 0.21[0.03; 1.72] :
Kvistad et al. Lancet Neurol. 2022. 13 91 2 98 4.3% 7.00 [1.62; 30.17] ] —_— >
Menon et al. Lancet. 2022. 57 806 50 771 27.9% 1.09[0.76; 1.57] —F—
Parsons et al. Neurology. 2009. 0 15 4 35 1.2% 0.25[0.01; 4.44] :|
Parsons et al. N Engl J Med. 2012. (0.1 mg/kg) 5 50 3 25 5.0% 0.83[0.22; 3.21] -
Sjogren et al. IBRO Neurosci Rep. 2023. 13 168 14 191 13.5% 1.06 [0.51; 2.18] —h—
Wang et al. Lancet. 2023. 10 710 3 707 5.4% 3.32[0.92; 12.01] —~+
Total (95% Cl) 2555 2570 100.0% 0.97 [0.61; 1.53]
Prediction interval [0.50; 1.89] i
Heterogeneity: Tau? = 0.0609; Chi? = 19.53, df = 10 (P = 0.03); I = 49% ! ! ! ! ! ! !
Test for overall effect: t; = ~0.15 (P = 0.88) 0.1 0.2 05 1 2 5 10
Higher with ALT  Higher with TNK

Forest plot for parenchymal hemorrhage. TNK, tenecteplase; ALT, alteplase; RR, risk ratio; Cl, confidence interval.
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Funnel plot for analysis of publication bias. mRS, modified Rankin Scale; sICH, symptomatic intracranial hemorrhage; ICH, intracra-
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Cumulative meta-analysis

mRS 0 to 2
Study mRS 0 to 2 RR 95%-Cl P-value Tau2 Tau 12
Adding Parsons et al. N Engl J Med. 2012, (k=1) S 1.64 [1.02; 2.63] 0.04 . . .
Adding Campbell et al. N Engl J Med. 2018. (k=2} 1.32 [0.33; 5.21] C.24 1] 0 0%
Adding Sundar et al. Neurol Asia. 2019, (k=3) —_— 1.13 [0.51; 2.47] 0.58 0.0432 0.2079 81%
Adding George et al. J Clin Neurosci. 2021. (k=4) —_— 1.08 [0.73;1.61] 0.54 0.0239 0.1545 72%
Adding Psychogios et al. Thera Adv Neurol Disord, 2021, (k=5) — 1.09 [0.82; 1.45] 0.43 0.0207 0.1440 63%
Adding Bivard et al. Lancet Neurol. 2022, (k=€) — 111 [0.89; 1.38) 0.28 0.0183 0.1354 58%
Adding Dhar et al. Ann Indian Acad Neurol. 2022, (k=7) 1.16 [0.90; 1.50] 0.20 0.0268 0.1636 €4%
Adding Gerschenfeld et al. Eur Stroke J. 2022. (k=8) 1.17 [0.96; 1.42] C.11 0.01892 0.1385 64%
Adding Hendrix et al. J Neurointery Surg. 2022. (k=9) b 1.13 [0.95; 1.36] 0.14 0.0179 0.1338 63%
Adding Li et al. Stroke Vasc Neurol. 2022, (0.1mg/kg) (k=10) : 1.11 [0.94;1.30] 0.19 0.0164 0.1280 61%
Adding Li et al. Stroke Vasc Neurol. 2022, (0.25mg/kg) (k=11) 1.09 [0.95; 1.26] 0.19 0.0131 0.1145 58%
Adding Li et al. Stroke Vasc Neurol. 2022 (0.32mg/kg) (k=12) : 1.07 [0.95;1.22] 024 00119 01092 57%
Adding Menon et al. Lancet. 2022. (k=13) 1.06 [0.95; 1.18] 0.25 0.0085 0.0920 54%
Adding Teivane et al. Medicina (Kaunas). 2022. (k=14) : 1.08 [0.96;1.22] 017 0.0113 0.1062 58%
Adding Tsivgoulis et al. Ann Neurol. 2022. (k=15) = 1.08 [0.98; 1.22] 0.09 0.0110 0.1047 59%
Adding Chandra et al. Arch Med Health Sci. 2023. (k=18) - 1.08 [0.98;1.20] 011 0.0104 0.1021 57%
Adding Mohan et al. Ann Indian Acad Neurol. 2023. (k=17) 1.07 [0.96; 1.19] 0.20 0.0125 0.1118 59%
Adding Wang et al. Lancet. 2023 (k=18} : 1.068 [0.97,1.17) Q.19 00090 00951 58%
Adding Warach et al. JAMA Neurcl. 2023. (k=19) 1.07 [0.99; 1.17] .10 0.0082 0.0907 62%
Adding Zhao et al. Front Neurol. 2023. {k=20) 1.08 [0.99; 1.19] 0.09 0.0085 0.0976 65%
Random effects model : 1.08 [0.99; 1.19] 0.09 0.0085 0.0976 65%
[ T T I T T 1
0.1 0.2 0.5 1 2 5 10

Higher in ALT  Higher in TNK

mRSOto 1

Study mRS0to1 RR 95%—C| P-value Tau2 Tau 12
Adding Parsons et al. Neurology. 2009, (k=1) --'—'— 1.75 [0.94; 3.24] 0.08 . .
Adding Haley et al. Stroke. 2010. (0.1mg/kg) (k=2) - 1.35 [0.06; 28.08] 044 <0.0001 0.0026 22%
Adding Haley et al. Stroke. 2010. (0.25mg/kg) (k=3) - 1.27 [0.68; 2.38] 0.24 0 0 0%
Adding Haley et al. Stroke. 2010. (0. 4mg/kg) (k=4) — 119 [0.77; 1.83] 0.29 0 0 0%
Adding Parsons et al. N Engl J Med. 2012. (0.1 mg/kg) (k=5) T—— 1.23 [0.91; 1.85] 0.13 0 0 0%
Adding Huang et al. Lancet Neurol. 2015. (k=8} —— 1.24 [0.99; 1.57] 0.06 0 0 0%
Adding Logallo et al. Lancet Neurol. 2017. (k=7) 1.05 [0.96; 1.15] 0.22 0 0 0%
Adding Campbell et al. N Engl J Med. 2018. (k=8) 1.06 [0.98; 1.16] 0.13 0 0 0%
Adding Bivard st al. Lancet Neurol. 2022. (k=9) i 1.06 [0.98; 1.15] 0.1 4} 0 0%
Adding Estella et al. J Pers Med. 2022. (k=10) - 1.05 [0.96; 1.15] 023 <00001 00017 0%
Adding Kvistad et al. Lancet Neurol. 2022. (k=11} 1.03 [0.92; 1.15] 0.62 0 0 38%
Adding Li et al. Stroke Vasc Neurcl. 2022. (0.1mg/kg) (k=12) 1 1.02 [0.92; 1.13] 0.68 <0.0001 0.0025 34%
Adding Li et al. Stroke Vasc Neurol. 2022, (0.25mg/kg) (k=13) 1.02 [0.93; 1.12] 064 <0.0001 <0.0001 28%
Adding Li et al Stroke Vasc Neurol. 2022 (0.32mg/fkg) (k=14) 1.02 [0.93; 1.11] 063 <0.0001 00012 22%
Adding Menon et al. Lancet. 2022. (k=15) + 1.03 [0.98; 1.11] 0.41 <0.0001 0.0016 17%
Adding Tsivgoulis et al. Ann Neurol. 2022. (k=16) - 1.03 [0.97; 1.11] 032 <0.0001 00015 12%
Adding Chandra et al. Arch Med Health Sci. 2023. (k=17) 1.04 [0.97; 1.11] 0.26 <0.0001 0.0008 10%
Adding Wang et al. Lancet. 2023. (k=18) : 1.08 [1.00; 1.11] 0.07 <0.0001 0.0008 8%
Adding Warach et al. JAMA Neurol. 2023. (k=19} 1.08 [1.00; 1.18] 0.04 0.0043 0.0655 43%
Random effects model : 1.08 [1.00; 1.16] 0.04 0.0043 0.0655 43%

I T T T T T 1
0.1 0.2 0.5 1 2 5 10
Higher in ALT  Higher in TNK

Cumulative meta-analyses and leave-one-out influence analyses. mRS, modified Rankin Scale; RR, risk ratio; Cl, confidence inter-
val; TNK, tenecteplase; ALT, alteplase.
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Complete recanalization
Study

Adding Parsons et al. Neurology. 2009. (k=1)

Adding Parsons et al. N Engl J Med. 2012. (0.1 mg/kg) (k=2)
Adding Huang et al. Lancet Neurol. 2015. (k=3)

Adding Campbell et al. N Engl J Med. 2018 (k=4)

Adding Sundar et al. Neurol Asia. 2019. (k=5}

Adding George et al. J Clin Neurosci. 2021, (k=6)

Adding Psychogios et al. Thera Adv Neurol Disord. 2021. (k=7}
Adding Bivard et al. Lancet Neurol. 2022. (k=8)

Adding Gerschenfeld et al. Eur Stroke J, 2022, (k=9)

Adding Hendrix et al. J Neurointerv Surg. 2022. (k=10)
Adding Menon et al. Lancet. 2022. (k=11)

Adding Checkouri et al. Eur Stroke J. 2023. (k=12)

Adding Mohan et al. Ann Indian Acad Neurol. 2023. (k=13)
Adding Walton et al. Ann Pharmacother. 2023. (k=14)
Adding Zhao et al. Front Neurol. 2023. (k=15})

Random effects model

Mortality
Study

Adding Haley et al. Stroke. 2010. [0.1mgfkg) (k=1)

Adding Haley et al. Stroke. 2010. (0.25mgikg) (k=2)

Adding Haley st al. Stroke. 2010, (D.4mgfkg) (k=3)

Adding Parsons et al. N Engl J Med. 2012, (0.1 ma/kay (k=4)
Adding Huang et al. Lancet Neurol. 2015, (k=5}

Adding Logallo et al. Lancet Neurol. 2017, (k=8)

Adding Campbell et al. N Engl J Med. 2018 {k=7)

Adding George et al. J CGlin Meuresci, 2021, (k=8)

Adding Mahawish et al. Stroke. 2021, {k=8)

Adding Psyshogios et sl Thera Adv Neurol Disord. 2021, (k=10)
Adding Zhong et al. Stroke. 2021, {k=11)

Adding Bivard et al. Lancet Neurol. 2022, (k=12)

Adding Dhar et al. Ann Indian Acad Neural, 2022, (k=13)
Adding Estella et al. J Pers Med. 2022. (k=14)

Adding Gerschenfeld et al. Eur Stroke J. 2022, (k=15)

Adding Kvistad et al. Lancet Neural. 2022, (k=16)

Adding Li et al. Stroke Vasc Neurol. 2022 {0 1mgrkg) (k=17)
Adding Li et al. Stroke Vasc Neurgl, 2022, {0.25mg/kg) (k=18)
Adding Li et al. Stroke Vasc Neurel. 2022, {0.32mg/kg) (k=19)
Adding Menon et al. Lancet. 2022, (k=20)

Adding Tsivgoulis et al. Ann Neurol. 2022, (k=21)

Adding Warach et al. Stroke. 2022, (k=22)

Adding Chandra et al. Arch Med Health Sci. 2023, (k=23)
Adding Mohan et al. Ann Indian Acad Neurol. 2023 (k=24}
Adding Murphy et al. Ann Emerg Med. 2023, (k=25)

Adding Gureshi et al. J Stroke Cerebrovasc Dis. 2023. (No Thrombectomy) (k=26)
Adding Qureshi et al. J Stroke Cerebrovasc Dis. 2023. (Thrombectomy) (k=27)

Adding Sjegren et al. IBRO Neurosci Rep. 2023, (k=28)
Adding Walton et al. Ann Pharmacother. 2023. (k=29)
Adding Wang et al. Lancet. 2023, (k=30)

Adding Warach et al. JAMA Neural. 2023, (k=31}
Adding Zhao et al. Front Neurol. 2023. (k=32)

Random effects model

0.1

Complete Recanalization RR 95%-Cl P-value Tau2 Tau 12
| —————— 333 [1.57 7.08] <0.01 . . .
2.27 [0.04; 126.59] 0.23 <0.0001 0.0020 40%
1.58 [0.28, 8.74] 0.37 0.2281 0.4776 82%
——-— 156 [062 3.89] 022 01615 04018 74%
N T a— 1.61 [0.79; 3.30] 0.14  0.1615 0.4018 67%
B ma e 151 [0.70, 3.28] 0.23 01850 0.4063 67%
——v—'— 1.53 [0.83, 2.83] 0.14  0.1347 0.3670 61%
——o— 1.37 [0.83, 2.27] 018 0.1182 0.3438 60%
—_ 1.25 [0.82, 1.90] 0.26 0.1000 0.3163 61%
— 133 [089 199] 014 01194 0.3455 63%
T 1.28 [0.91, 1.80] 0.13 0.0871 0.2951 58%
—_1r 1.18 [0.76, 1.82] 0.42 0.2493 0.4993 75%
—_— 1.14 [0.74, 1.76] 0.52 0.2517 0.5017 74%
—n 1.08 [0.72, 1.62] 0.69 02492 04992 73%
— 1.15 [0.78, 1.89] 0.46 0.2668 0.5165 78%
4:> 1.15 [0.78; 1.69] 0.46 0.2668 0.5165 78%
I T T I T T 1
0.2 0.5 1 2 5 10
Higher in ALT  Higher in TNK

Mortality RR 95%-Cl P-value Tau2 Tau 12
1—n—%- 0.25 [0.06; 1.08] 0.06 . . .
0.63 [0n00; 712.16] 0.55 <0.0001 0.0004 51%
7 Q.62 [045 2.59] 0.28 «<0.0001 0.0024 3%
——'——-— 0.63 [0.29; 1.38] 0.18 a g
—_— 0.77 [0.28; 1.56] 0.27 <0.0001 0.0006 0%
— 0.93 [0.88, 1.48] 069 «<0.0001 00022 0%
— 0.84 [055; 137] 0.34 <0.0001 00009 7%
—— Q.81 [0.54; 1.22] 0.26 0.0048 0.0880 7%
—+ 0.77  [0.55; 1.08] 0.09 a g 1%
o 076 [0.57; 1.01] 0.08 Q 0 0%
- 0.84 [083; 1.11] 0.20 00236 0.1536 12%
—r 0.84 [0D65; 1.09] 018  0.0181 0.13B2 4%
- Q.88 [0&7; 1.15] 031 00198 01411 13%
—_— 0.88 [089; 1.14] 034 00148 01215 8%
-—'-.]- 0.85 [0.70; 1.08] 014 0.0036 0.0586 5%
—_ 0.91 [0.70; 1.17] 0.44 0.0301 0.1735 31%
—0:— 081 [072; 1.16] 042 0.0251 0.1584 26%
. 0.80 [0.70; 1.15] 036 00261 01614 28%
E = 0.88 [0.71; 1.13] 0.32 0.0217 0.1472 25%
: 0.93 [078 1.10] 035 <0.0001 Q.0017 23%
0.85 [067, 1.07] 0.15 0.0732 0.2705 44%
0.83 [066; 1.03] 0.09 0.0688 0.2623 44%
0.84 [0.65 1.08] 012 00705 0.2655 43%
0.83 [067; 1.03] 0.08 0.0697 0.2639 42%
0.83 [069; 1.01] 0.0 0.0483 0.2199 40%
088 [0.72; 1.03] 010  0.0561 0.2368 45%
i 0.87 [0.74; 1.04] 012 0.0483 0.2220 44%
— 0.90 [0.75 1.08] 0.24  0.0849 02547 48%
0.80 [0.78; 1.07] 0.23 0.0620 0.2490 446%
0.92 [0.78; 1.09] 033 0.06832 0.2513 47%
0.95 [0.81; 1.12] 053 00724 02691 61%
096 [081; 1.13] 0.61 0.0723 0.2688 60%
0.96 [0.81; 1.13] 0.61 0.0723 0.2688 60%

T T T T T T 1

01 0.2 0.5 1 2 5 10

Higherin ALT  Higher in THK

Cumulative meta-analyses and leave-one-out influence analyses. RR, risk ratio; Cl, confidence interval; TNK, tenecteplase; ALT, al-

teplase.
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sICH

Study sICH RR 95%—Cl P-value Tau2 Tau 12
Adding Haley et al. Stroke. 2010. (0. 1mg/kg) (k=1} l 033 [0.01:  7.87) 0.50

Adding Haley et al. Stroke. 2010. {0.25mg/kg) (k=2) i 1.06 [0.00; 57145.11)] 0.96 1] 0 0%
Adding Haley et al. Stroke. 2010, {0.4mg/kg) (k=3} II 203 [010; 42.30] 042 <0.0001 0.0002 D%
Adding Parsens et al. N Engl J Med. 2012. {0.1 mgikg) {k=4) 1.0 012; 8.70] 089 0.2534 0.5034 31%
Adding Huang et al. Lancet Neurol. 2015, (k=3) - 0.80 [0.24; 3.37] 0.83 =0.0001 0.0005% 10%
Adding Logallo et al. Lancet Neurol. 2017, (k=6) —_— 1.04 [6.51.  2.12] 0.59 o 0 0%
Adding Campbell at al. N Engl J Med. 2018, (k=7) —_— 104 [0.67: 1.80] 0.88 o 0 0%
Adding Sundar et al. Neural Asia. 2019, (k=8 —_— 1.02 061 1.89] 0.93 1] 0 D%
Adding George et al. J Clin Neurosci. 2021. (k=%) — = 0.82 [0.58; 1.45] 0.68 i} 0 0%
Adding Hall et al. Stroke. 2021, (k=10) —_— Q.87 D& 1.37) 0.51 1] 0 0%
Adding Mahawish et al. Stroke. 2021. (k=11) — 079 053 119 0.24 0 0 0%
Adding Psychogios et al. Thera Adv Neurol Disord. 2021, (k=12) — 0.86 086 1.31] 0.44 1] 0 0%
Adding Zhong et al. Stroke, 2021. (k=13) :]— Q.84  [D&T. 1.24] 0.34 o 0 O%
Adding Bivard et al. Lancet Neurol. 2022, (k=14} 1 0.84 [0.57; 1.24] 0.34 |} 0 0%
Adding Dhar et al. Ann Indian Acad Neural. 2022, {k=15) —_ 087 D&% 1.20] 0.45 1] 0 0%
Adding Estella et al. J Pers Med. 2022, (k=16) —_ 099 067 147 097  0.0197 01403 3%
Adding Gerschenfeld et al. Eur Stroke J. 2022. {(k=17) —a 0894 066 1.33) 070 0.0104 021019 2%
Adding Hendrix et al. J Neurgintery Surg. 2022, {k=18) —_— 0.96 068 1.37] 082 00110 01081 3%
Adding Kvistad et al. Lancet Neurol. 2022. (k=15} — 1.01 070 1.48] 087 0.0269 01640 13%
Adding Liet al. Stroke Vasc Neural. 2022 {0.1mg/kg) (k=20} = 1.03 [0.72;  1.48] 0.87 00281 DA77 12%
Adding Liet al. Stroke Vasc Meural. 2022, {0.25mgfkg) (k=21} - 1.02 [0.72:  1.45] 092 00250 0.1580 9%
Adding Liet al. Stroke Vasc Neural. 2022 {0.32mglkg) (k=22} —!— 1.03 [0.73 1.458] 0868 00219 01481 B%
Adding Menon et al. Lancet, 2022, (k=23) - 1.04  [078  1.38] 0,79 1] 0 1%
Adding Tsivgoulis et al. Ann Neural. 2022, (k=24) —_— 1.02 078, 1.34] 0.87 i} 0 0%
Adding Warach et al. Stroke. 2022. (k=25) —_— 1.00  [077. 1.30] 0.98 1] 0 0%
Adding Chandra et al. Arch Med Health Sci. 2023. (k=26} —_ 099 D76 1.28] 083 o] 0 D%
Adding Mohan et al. Ann Indian Acad Neurol. 2023, (k=27) —-— 0.98 076,  1.27] 0.86 o o 0%
Adding Sjogren et al. IBRO Neurcsci Rep. 2023, (k=28} b 1.01 078 1.31] 0.94 i} 0 0%
Adding Walton et al. Ann Pharmacother. 2023. (k=29 - 1.00 [O77.  1.28] 049 o 0 0%
Adding Wang et al. Laneet. 2023, (k=30 - 1.02  [0.82 1.28] 0.83 1] 0 0%
Adding Warach et al. JAMA Meurol. 2023, (k=31} -_ 082 072 1.18) 051  0.0867 0.2944 24%
Adding Zhao et al. Front Neurcl. 2023. (k=32) —— 083 073 1.18) 0856 0.0871 0.2951 23%
Random effects model 4> 0.93 [0.73; 1.19] 0.56 0.0871 0.2951 Z3%

[ T T 1 T T 1
a1 02 05 1 2 5 10

Higherin ALT  Higherin THK

Any ICH
Study Any ICH RR  95%-Cl P-value  Tauz Tau I2
Adding Haley et al. Stroke. 2010. (0.1mg/kg) (k=1) 060 [0.16;2.30] 0.46 .
Adding Haley et al. Stroke. 2010. (0.25mg/kg) (k=2) 070 [0.11;4.33] 0.25 0 0 0%
Adding Haley et al. Stroke. 2010. {0.4mg/kg) (k=3) 099 [0.27;3.62] 0.97 0 0 0%
Adding Huang et al. Lancet Neurol. 2015. (k=4) —-—t— 079 [0.37;1.65] 0.38 0 0 0%
Adding Logallo et al. Lancet Neurol. 2017. (k=5}) —_— 088 [0.62;1.26] 0.3g 0 0 0%
Adding Sundar et al. Neurol Asia. 2019. {k=6} — 0.86 [0.83;1.17] 0.26 0 0 0%
Adding George et al. J Clin Neurosci. 2021 (k=7) —F 082 [0.61;1.09] 0.14 0 0 0%
Adding Hall et al. Stroke. 2021. (k=8) —— 080 [0.64;1.02] 0.07 0 0 0%
Adding Psychogios et al. Thera Adv Neurol Disord. 2021. (k=9) —r 084 [084;110] 0.17 <0.0001 00015 0%
Adding Dhar et al. Ann Indian Acad Neurol. 2022. (k=10) —0—-— 0.88 [0.68;1.18] 0.34 < 0.0001 0.0007 10%
Adding Kvistad et al. Lancet Neurol. 2022, (k=11) —_— 102 [067;156] 092 01430 03781 48%
Adding Li et al. Stroke Vasc Neural. 2022. {0.1mgrkg) (k=12) —_ 106 [0.71;1.50] 0.74 0.1498 0.3870 47%
Adding Li et al. Stroke Vasc Neurol. 2022. (0.25mg/kg) (k=13) — 106 [0.73;1.55] 074 0.1348 0.3672 42%
Agding Li et al. Stroke Vasc Neural. 2022, (0.32ma/kg) (k=14) —_ 110 [0.76;1.59] 0.58 0.1404 0.3747 42%
Adding Menen et al. Lancet. 2022, (k=15) L 3 0.98 [0.80;1.20] 0.81 0 0 38%
Adding Mohan et al. Ann Indian Acad Neurol. 2023. (k=16) — 087 [0.79;1.18] 0.71 <0.0001 0.0016 38%
Adding Murphy et al. Ann Emerg Med. 2023. (k=17) + 1.01 [0.85;1.20] 0.90 < 0.0001 0.0010 37%
Adding Sjogren st al. IBRO Neurosci Rep. 2023, (k=18) 1.02 [0.86;1.20] 0.80 < 0.0001 0.0019 35%
Adding Walton et al. Ann Pharmacother. 2023. (k=19) \ 102 [0.88;1.20] 0.75 <0.0001 0.0018 31%
Adding Wang et al. Lancet. 2023. {k=20) 101 [0.87;1.17] 0.88 < 0.0001 0.00189 29%
Adding Zhao et al. Front Neurol. 2023, (k=21) 102 [0.88;119] 0.74 <0.0001 00012 32%
Random effects model 1.02 [0.88;1.19] 0.74 <0.0001 0.0012 32%

I T T I T T 1
0.1 0.2 0.5 1 2 5 10
Higher in ALT  Higher in TNK

Cumulative meta-analyses and leave-one-out influence analyses. sICH, symptomatic intracranial hemorrhage; ICH, intracranial
hemorrhage; RR, risk ratio; Cl, confidence interval; TNK, tenecteplase; ALT, alteplase.
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Early neurological improvement

Study Early Neurological Improvement RR
Adding Parsons et al. Neurclegy. 2009. (k=1) _— 3.33
Adding Haley et al. Stroke. 2010. (0.1mg/kg) (k=2) 247
Adding Haley et al. Stroke. 2010. (0.26mg/ka) (k=3) ——-—-— 2.38
Adding Haley et al. Stroke. 2010, (0.4mg/kg) (k=4) —a 217
Adding Parsons et al. N Engl J Med. 2012, {0.1 mg/kg) (k=5) ~—|— 2.00
Adding Huang et al. Lancet Neurol. 2015, (k=6) —'— 1.90
Adding Logallo et al. Lancet Neurol. 2017. {k=7) —-— 1.57
Adding Campbell et al. N Engl J Med. 2018. (k=8) - 1.14
Adding Psychogios et al. Thera Adv Neurel Disord. 2021. (k=9) . 1.46
Adding Kvistad et al. Lancet Neurol. 2022, (k=10) —— 1.36
Adding Chandra et al. Arch Med Health Sci. 2023. (k=11) —— 1.39
Adding Mohan et al. Ann Indian Acad Neurol. 2023, (k=12) R 1.33
Adding Wang et al. Lancet. 2023. (k=13) = 1.26
Adding Zhao et al. Front Neurol. 2023, (k=14) [——— 1.32
Random effects model —— 1.32
I T T T T 1
0.1 0.2 0.5 1 2 5 10
Higherin ALT  Higher in TNK

Parenchymal hemorrhage

Study Parenchymal Hemorrhage RR
Adding Parsons et al. Neurclogy. 2009. (k=1) 0.25
Adding Parsons et al. N Engl J Med. 2012, {0.1 mg/kg) (k=2) 0.67
Adding Huang et al. Lancet Neurol. 2015, (k=3) 0.50
Adding Campbell et al. N Engl J Med. 2018. (k=4) 075
Adding Hall et al. Stroke. 2021. (k=5) —_— 0.63
Adding Bivard et al. Lancet Neurol. 2022. (k=6)} s e 0.63
Adding Gerschenfeld et al. Eur Stroke J. 2022, (k=7) —_— 0.64
Adding Hendrix et al. J Neurointerv Surg. 2022. (k=8) —_— 0.65
Adding Kvistad et al. Lancet Neurol. 2022. (k=9) —_— 0.74
Adding Menoen et al. Lancet. 2022 (k=10) —hE 0.88
Adding Sjogren et al. IBRO Neurosci Rep. 2023, (k=11) — 0.90
Adding Wang et al. Lancet. 2023 (k=12) —_— 0.97
Random effects model <{:‘-> 0.97

T T I T T 1
0.1 02 0.5 1 2 5 10

Higher in ALT  Higher in TNK

95%—Cl P-value

[1.57;

7.08]

[0.01; 468.12]

[0.82;
[1.06;
[1.29;
[1.37;
[1.08;
[0.94;
[1.10;
[1.00;
[1.05:
[1.02;
[1.00:
[1.03;

[1.03;

6.91]
4.43]
3.00]
2.53]
2.25]
1.37]
1.94]
1.84]
1.83]
1.72]
1.60]
1.68]

1.68]

<0.01
0.27
0.07
0.04
0.01
<0.01
0.02
0.15
0.02
0.05
0.02
0.04
0.05
0.03

0.03

95%-Cl P-value

[0.01;

4.44]

[0.00; 224.90]

[0.07;
[0.23;
[0.25;
[0.25;
[0.43;
[0.48;
[0.42;
[0.53;
[0.60;
[0.61;

[0.61;

3.55)
2.43]
1.58]
1.58]
0.96]
0.92]
1.31]
1.48]
1.36]
153]

1.53]

0.35
0.54
0.27
0.49
0.23
0.23
0.04
0.02
0.25
0.58
0.59
0.88

0.88

Tau2

< 0.0001
0

0

0

0
0.0712
0
0.0671
0.1036
0.0994
0.0930
0.0801
0.0951

0.0951

Tau2

[ I T e B - B e T e T e s B

0.0496
0.0293
0.0809

0.0609

Tau

0.0022
0
Q
0
0
0.2668
Q
0.2590
0.3218
0.3152
0.3049
0.2831
0.3083

0.3083

Tau

oo o0 oo oo o .

0.2227
01711
0.2467

0.2467

43%
0%
0%
0%
0%

57%

54%

57%

69%

69%

67%

66%

67%

67%

0%
0%
0%
0%
0%
0%
0%
47%
48%
43%
49%

49%

Cumulative meta-analyses and leave-one-out influence analyses. RR, risk ratio; Cl, confidence interval; TNK, tenecteplase; ALT, al-

teplase.
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Leave-one-out analysis

mRS 0 to 2

Study mR3 0 to 2 RR 96%~Cl P-value Tau2 Tau 12
Omitting Chandra et al. Arch Med Health Sci. 2023. : 1.09 [0.99; 1.20] 008 00099 00996 56%
Omitting Mohan et al. Ann Indian Acad Neurol. 2023. : 1.08 [1.00;1.18] Q.05 00080 00884 864%
Omitting Wang et al. Lancet. 2023. : 1.08 [0.98; 1.21] 010 00125 01119 54%
Omitting Warach et al. JAMA Neurol. 2023 - 1.07 [0.97;1.19] 0.16 0.0113 0.1062 62%
Omitting Zhao et al. Front Neurol. 2023, - 1.07 [0.99; 1.17] 0.10 0.0082 0.0907 52%
Omitting Bivard et al. Lancet Neurol. 2022. : 1.08 [0.98;1.19] 013 00099 0.0998 B87%
Omitting Dhar et al. Ann Indian Acad Neurol. 2022, 1.08 [0.98; 1.17] 0.10 0.0087 0.0934 64%
Omitting Gerschenfeld et al. Eur Stroke J. 2022. 1.07 [0.97;1.17] 0.17 0.0079 0.0889 64%
Omitting Hendrix et al. J Neurointerv Surg. 2022, - 1.08 [0.99; 1.20] 0.08 00100 0.0998 56%
Omitting Li et al. Stroke Vasc Neurol. 2022. {0.1mg/kg) B 1.08 [0.99;1.20] 008 00100 00999 66%
Omitting Li et al. Stroke Vasc Neurol. 2022. (0.25mg/kg) - 1.08 [0.98;1.20] 010 00112 0.1056 57%
Omitting Li et al. Stroke Vasc Neurol. 2022. {0.32mg/kg) : 108 [0.89:1.20] o008 00100 00989 66%
Omitting Menon et al. Lancet. 2022. - 1.08 [0.98; 1.21] 0.10 0.0122 0.1104 B65%
Omitting Teivane et al. Medicina (Kaunas). 2022. : 1.07 [0.88;1.17] 012 00081 00901 64%
Omitting Tsivgoulis et al. Ann Neurol. 2022, 1.07 [0.97;1.18] 016 0.0095 0.0973 56%
Omitting George et al. J Clin Neurosci. 2021. 1.08 [0.98; 1.20] 0.11 0.0114 01070 87%
Omitting Psychogios et al. Thera Adv Neurol Disord. 2021. 1.08 [0.98; 1.19] 0.11 0.0099 00996 67%
Omitting Sundar et al. Neurol Asia. 2018. : 1.10 [1.01;1.19] 003 00053 00727 62%
Omitting Campbell et al. N Engl J Med. 2018. 1.07 [0.97; 1.18] 0.14 00095 00972 56%
Omitting Parsons et al. N Engl J Med. 2012. : 1.07 [0.98 1.18] 012 Q000856 00929 65%
Random effects model ‘ 1.08 [0.99; 1.19] 0.09 0.0095 0.0976 65%

I T T I T ! 1
0.1 0.2 0.5 1 2 5 10
Higher in ALT  Higher in TNK

mRSOto 1

Study mRS0to1 RR 95%-Cl P-value Tau2 Tau 12
Omitting Chandra et al. Arch Med Health Sci. 2023. : 1.07 [1.00; 1.16] 0.06 0.0045 0.0673 45%
Omitting Wang et al. Lancet. 2023. 1.07 [0.99;1.17) 010 00061 00782 45%
Omitting Warach et al. JAMA Neurol. 2023. " 1.05 [1.00; 1.11] 0.0v <0.0001 0.0008 8%
Omitting Bivard et al. Lancet Neurol. 2022. 1.08 [1.00;1.18] 0.05 00044 0.0663 48%
Omitting Estella et al. J Pers Med. 2022, : 1.09 [1.02;1.16] 0.02 0.0039 0.0624 39%
Omitting Kvistad et al. Lancet Neurol. 2022. 110 [1.04;1168] <001  0.0027 0.0521 21%
Omitting Li et al. Stroke Vasc Neurol. 2022, (0.1mgrkg) : 1.08 [1.01;1.17] 0.03 0.0041 0.0642 44%
Ormitting Li et al. Stroke Vasc Neurol. 2022, (0.25mg/kg) = 1.08 [1.00;1.18)] 0.06 00045 0.0674 46%
Omitting Li et al. Stroke Vasc Neurol. 2022, (0.32mg/kg) 1.08 [1.00; 1.17] 0.05 0.0045 0.0869 45%
Omitting Menon et al. Lancet. 2022 : 1.08 [0989;1.17) 007 00054 00737 45%
Omitting Tsivgoulis et al. Ann Neurol. 2022, 1.08 [1.00; 1.16] 0.06 0.0050 0.0707 46%
Omitting Camphbell et al. N Engl J Med. 2018 1.07 [0.99;1.16] 0.07  0.0047 0.0684 45%
Omitting Logallo et al. Lancet Neurol. 2017, : 1.09 [1.00; 1.18] 0.05 0.0049 0.0700 40%
Omitting Huang et al. Lancet Meurol. 2015. 1.08 [1.00;1.18] 005 0.0044 0.0664 46%
Omitting Parscns et al. N Engl J Med. 2012. {0.1 mg/kg) - 1.07 [1.00; 1.16] 0.06 0.0045 0.0668 45%
Omitting Haley et al. Stroke. 2010. (0.1mg/kg) : 1.08 [1.00;1.18)] 0.05 00044 0.0663 46%
Omitting Haley et &l. Stroke. 2010. (0.25mg/kg) 1.08 [1.00;1.16] 0.05 0.0044 0.0666 48%
Omitting Haley et al. Stroke. 2010. (0.4mg/kg) : 1.08 [1.00;1.16)] 004 00043 0.0653 45%
Omitting Parscns et al. Neurology. 2009, 1.07 [1.00;1.15] 0.05 0.0044 0.0664 42%
Random effects model : 1.08 [1.00; 1.186] 0.04 00043 0.0655 43%

T T T I T T 1
0.1 0.2 0.5 1 2 5 10
Higher in ALT  Higher in TNK

Cumulative meta-analyses and leave-one-out influence analyses. mRS, modified Rankin Scale; RR, risk ratio; Cl, confidence inter-
val; TNK; tenecteplase; ALT, alteplase.
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Complete recanalization

Study Complete Recanalization RR 95%-Cl P-value TauZ2 Tau 12
Omitting Checkouri et al. Eur Stroke J. 2023. - 1.26 [0.90; 1.77) 0.16 0.1438 0.3789 69%
Omitting Mohan et al. Ann Indian Acad Neurol. 2023. 1+ 1.18 [0.80; 1.74] 0.37 0.2638 05136 79%
Omitting Walton et al. Ann Pharmacother. 2023. —_1 1.21 [0.81;1.82] 0.33 0.2615 0.5114 78%
Omitting Zhao et al. Front Neurol. 2023. — 1.08 [0.72;1.62) 0.69 0.2492 04992 73%
Omitting Bivard et al. Lancet Neurol. 2022, e 117 [0.76; 1.79] 0.45 0.3033 0.5507 79%
Omitting Gerschenfeld et al. Eur Stroke J. 2022 —_1+ 1.18 [0.77;1.81] 043 0.3006 05483 79%
Cmitting Hendrix et al. J Neurointerv Surg. 2022, —— 1.08 [0.73; 1.64] 0.64 0.2588 0.5087 78%
Oritting Menon et al. Lancet. 2022 —_— 116 [0.75;1.77) 0.50 0.3044 05517 79%
Omitting George et al. J Clin Neurosci. 2021, —|—¢— 1.18 [0.81; 1.72) 0.37 0.2629 0.5128 78%
Omitting Psychogios et al. Thera Adv Neurol Disord. 2021. — 1.12 [0.74;1.70] 0.57 0.2802 05293 79%
Omitting Sundar et al. Neurol Asia. 2019. — 1.12 [0.75; 1.68] 0.54 0.2676 0.5173 79%
Omitting Campbell et al. N EnglJ Med. 2015, —_— 112 [0.74;1.71] 057 0.2862 05350 79%
Cmitting Huang et al. Lancet Neurol. 2015. —‘—‘— 1.18 [0.77; 1.81] 0.41 0.2925 0.5408 78%
Omitting Parsons et al. N Engl J Med. 2012, (0.1 mg/kg) —a 111 [0.73; 1.69)] 060 0.2808 05299 78%
Cmitting Parsons et al. Neurology. 2009. —_— 1.08 [0.73; 1.54] 0.73 0.2135 04620 75%
Random effects model 4:> 1.15 [0.78; 1.69] 0.46 D.2668 0.5165 78%
[ I I I I I 1
01 0.2 0.5 1 2 5 10
Higher in ALT  Higher in TNK
Mortality
Study Mortality RR 95%-Cl P-value Tau2 Tau 12
Omitting Chandra et al. Arch Med Health Sci. 2023. : 0,95 [0.81;1.12) 054 00728 0.2698 61%
Omitting Maohan et al. Ann Indian Acad Newral. 2023. : 097 [0.82; 1.14] 0488 00718 0.2679 B1%
Omitting Murphy et al. Ann Emerg Med, 2023, - 0.97 [0.81;1.158] 071 0.0803 0.2835 57%
Omitting Qureshi et al. J Stroke Cerebrovasc Dis. 2023. (Ne Thrombectomy) 094 [0.80;112] 051 00780 0.2794 B1%
Ormitting Qureshi et al. J Stroke Cerebrovase Dis. 2023, (Thrombectamy) : 095 [0.80; 1.13] 0.58 0.0805 02838 B1%
Omitting Sjogren et al. IBRO Neurosci Rep. 2023, 0.94 [0.80;1.10] 042 00856 0.2561 58%
Omitting Walton et al. Ann Pharmacother. 2023, : 098 [0.81; 1.14] 062 0.0747 02733 B1%
Omitting Wang et al. Lancet, 2023, : 0.94 [0.80; 1.12] 048 0.0742 0.2723 B1%
Omitting Warach et al. JAMA Neurel. 2023. 0.93 [0.791.10] 0.39 0.0538 0.2525 47%
Omitting Zhao et al. Front Neursl. 2023, - 095 [0.81;1.12] 0.583 00724 02691 B1%
Omitting Bivard et al. Lancet Neurol. 2022, 0.95 [0.81;1.14] 082 00742 0.2724 B1%
Omitting Dhar et al. Ann Indian Acad Neurol. 2022, .95 [0.80; 1.12] 051 00716 02676 B1%
Omitting Estella et al. J Pers Med, 2022, 0.96 [0.81;1.13] 058 0.0745 0.2735 B1%
Omitting Gerschenfeld et al. Eur Stroke ). 2022. . 0.97 [0.82;1.15] 074 0.0756 0.2749 B0%
Ormitting Kvigtad et al. Lancet Neurol. 2022. 0.84 [0.81:1.10] 041 00846 0.2542 55%
Omitting Li et al. Stroke Wasc Meurol. 2022, (0.1rng/kg) 0,95 [0.81;1.13] 061 00746 0.2732 681%
Omitting Li et al. Stroke Vasce Neural. 2022, {0.258malkg) : .97 [0.82;1.14] 068 0.0710 0.2664 B0%
Omitting Li et al. Stroke Wasc Neural, 2022, (0.32mg/kg) : 0.96 [0.81;1.14] 064 0.0742 0.2724 B1%
Ormitting Menon et al. Lancet. 2022, 0.95 [0.80; 1.14] 060 0.0B26 0.2874 B1%
Ormitting Tsivgoulis et al. Ann Neural. 2022 : 1.01 [0.87;1.17] 0.89 00388 01918 51%
Omitting Warach et al. Stroke. 2022 0.98 [0.831.18] 079 0.0889 0.2626 B0%
Omitting Geerge et al. J Clin Neurosci. 2021. : 096 [0.82; 1.14] 066 0.0719 02681 B1%
Omitting Mahawish &t al. Stroke, 2021, : 0.98 [0.83;1.15] 078 0.0709 0.2662 BL%
Omitting Psychoqgios et al. Thera Adv Neurol Disord. 2021. 095 [0.82;1.14] 065 0.072% 0.2700 B1%
Ormitting Zhong et al. Stroke. 2021, : 095 [0.80;1.12] 0.52 00783 02761 B1%
Omitting Campbell et al. N Engl J Med. 2018. 098 [0.831.18] 076 0.0697 0.2640 B0%
Omitting Logalle et al. Lancet Neurol. 2017. .95 [0.80; 1.13] 0.56 D.0778 0.27HS B1%
Omitting Huang et al. Lancet Neurol, 2015, 0,95 [0.81;1.13] 056 00741 02723 B1%
Ormitting Parsons et al. N Engl J Med. 2012, (0.1 mgikg) : 0.95 [0.81;1.14] 065 0.0732 0.2706 B1%
Ornitting Haley et al. Stroke. 2010 (0. 1mg/kg) 0,97 [0.831.14] 072 00694 02635 BO%
Omitting Haley et al. Stroke. 20110. {0.25mg/kg) 0.95 [0.81;1.14] 063 0.0753 0.2744 B61%
Omitting Haley et al. Stroke. 2040. (0.4makg) : 0.97 [0.82; 1.14] 067 00731 0.2703 B1%
Random effects model <L 0.96 [0.81; 1.13] 0.61 0.0723 0.2688 60%
T T T T T T 1
0.1 0.2 a5 1 2 5 10
Higherin ALT  Higherin TNK

Cumulative meta-analyses and leave-one-out influence analyses. RR, risk ratio; Cl, confidence interval; TNK, tenecteplase; ALT, al-

teplase.
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sICH

Stucly sICH RR 95%-Cl P-value Tau2 Tau 12
Qritting Chandra et al. Arch Med Health Sci. 2023. h 094 [0.73;1.21] 0.61 0.0888 02979 24%
Omitting Mohan et al. Ann Indian Acad Neurol. 2023. - 094 [0.731.21] 0.62 0.088%5 02982 24%
Omitting Sjogren et al. IBRO Neurosci Rep. 2023, —_— 090 [0.71;1.15] 0.39 D.OVE3 02799 19%
Omitting VWalton et al. Ann Pharmacother. 2023. -, D84 [0.731.21] 062 0.0917 03028 25%
Omitting Wang et al. Lancet. 2023, —_ 091 [0.70;1.19] 0.50 0.0981 0.3132 22%
Qritting YWarach et al. JAMA Neurol. 2023, " 3 103 [0.83;1.29] 077 o] 0 0%
Omitting Zhao et al. Front Neural. 2023. - 092 [0.72,1.18] 0.51 0.0867 02944 24%
Qmitting Bivard et al. Lancet Neurol. 2022, —_— 083 [0.73;1.19] 0.56 0.0871 02851 23%
Omitting Dhar et al. Ann Indian Acad Neurol. 2022, - 082 [0.72,1.17] 048 0.0847 02910 22%
Qrritting Estella et al. J Pars Med. 2022, —— 0.88 [0.68;1.12] 0.29 0.0670 0.2588 16%
Qrmitting Gerschenfeld et al. Eur Stroke J. 2022, - 095 [0.74;1.24] 073 0.0975 03122 25%
Omitting Hendrix et al. J Neurcintery Surg. 2022 - 092 [0.72,1.17] 048 0.0844 02908 22%
Qmitting Kvistad et al. Lancet Neurol, 2022. — 080 [0.71,1.15] 038 0.0781 02812 17%
Omitting Li et al. Stroke Vasc Neurol. 2022, (0.1mgrkg) . 082 [0.72,1.18] 049 0.0851 02918 23%
Omitting Li &t al. Stroke Vase Neurol. 2022, (0.25malkg) ——— 094 [0.73;1.21] Q.60 0.0887 0.297% 25%
Qrmitting Li et al. Stroke Vasc Neurol. 2022, (0.32malkg) - 092 [0.72;1.19] 0.53 0.0871 02951 24%
Omitting Menon et al. Lancet. 2022, - 092 [0.71,1.21] 088 01AME 03188 23%
QOmitting Tsivgoulis et al. Ann Neurcl. 2022, . 0,84 [0.73;1.22] 064 0.0935 03058 25%
Omitting YWarach et al. Stroke. 2022. - 085 [0.74,1.23] 0.69 0.0937 030681 24%
Omitting George et al. J Clin Neurosai. 2021, —_— 095 [0.74;1.23] 0.71 0.0832 0.3054 24%
Omitting Hall et al. Stroke. 2021, -_ 085 [0.74;1.21] 0.65 0.08%3 02988 23%
Omitting Mahawish et al. Stroke. 2021, - 0958 [0.75;1.24] 076 0.0911 0.3M9 23%
Omitting Psychogios et al. Thera Adv Neurol Disard, 2021, -_— 0481 [0.71;1.16] 042 0.0814 02853 20%
Omitting Zhong et al. Stroke. 2021, -, 084 [0.73,1.22] 0.65 0.0930 0.3050 25%
Omitting Sundar et al. Neurol Asia. 2018, —_—— 093 [0.72,1.21] Q.59 0.0220 0.3033 25%
Omitting Campbell et al. N Engl J Med. 2018, —_ 083 [0.72;1.20] 0.57 0.0884 02973 25%
Omitting Legallo et al. Lancet Neursl. 2017, - 092 [0.71,1.19] 0.52 0.0951 0.3083 24%
QOmitting Huang et al. Lancet Neurol, 2015, —_— 0,84 [0.73;1.21] 061 0.0924 03039 25%
Omitting Parsons et al. N Engl J Med. 2012, (0.1 ma/kg) - 085 [0.74,1.22] 0.68 0.0895 02992 23%
Orvitting Haley et al. Stroke. 2010, (0.1mglkg) — 094 [0.73;1.21] 081 0.0887 02979 24%
Ormitting Haley et al. Stroke. 2010. (0.25ma/ka) - 092 [0.721.19] 0.52 0.0870 02950 24%
Omitting Haley et al. Stroke. 20140, (0.4mglkg) +— 081 [071;1.16] 044 0.0820 0.2884 20%
Random effects model CL 0.93 [0.73;1.19] 0.56 0.0871 0.2951 23%
[ T T I T T 1
01 0.2 0.5 1 2 [} 10

Higher in ALT  Higher in TNK

Any ICH

Any ICH RR 95%-Cl P-value Tau2 Tau 12
Mohan et al. Ann Indian Acad Neurel. 2023. 1.03 [0.89;1.20] 0.66 <0.0001 0.0011 32%
Murphy et al. Ann Emerg Med. 2023. : 0.99 [0.84;1.17] 0.92 <0.0001 0.0008 33%
Sjogren et al. IBRQ Neurosci Rep. 2023. 1.02 [0.87;1.18] 0.84 <0.0001 0.0013 35%
Walton et al. Ann Pharmacother. 2023. ; 1.02 [0.87;1.19] 0.79 <0.0001 0.0002 36%
Wang et al. Lancet. 2023 : 104 [089;123] 060 00015 00393 34%
Zhao et al. Front Neurol. 2023. 1.01 [0.87;1.17] 0.88 <0.0001 0.0019 29%
Dhar et al. Ann Indian Acad Neurol. 2022. 1.01 [0.87;1.18] 0.84 <0.0001 0.0021 31%
Kvistad et al. Lancet Neurol. 2022. : 1.00 [0.88;1.14] 1.00 <0.0001 0.0023 12%
Li et al. Stroke Vasc Neurol. 2022. (0.1mg/kg) 1.02 [0.88;1.18] 0.81 <0.0001 0.0005 32%
Li et al. Stroke Vasc Neurol. 2022. (0.25mg/kg) . 1.02 [0.88;1.19] 0.75 <0.0001 0.0013 36%
Li et al. Stroke Vasc Neurol. 2022 (0.32mg/kg) * 102 [0.88;1.18] 0.81 <0.0001 0.0005 32%
Mencn et al. Lancet. 2022. —— 1.07 [0.89; 1.28] 0.46 <0.0001 0.0003 33%
George et al. J Clin Neurosci. 2021. 1.04 [0.89;1.20] 0.62 <0.0001 0.0026 30%
Hall et al. Stroke. 2021. : 1.04 [0.89;1.21] 0.62 <0.0001 0.0016 33%
Psychogios et al. Thera Adv Neurgl Diserd. 2021 + 1.02 [0.88;1.18] 0.81 <0.0001 0.0019 31%
Sundar et al. Neurol Asia. 2019. 1.03 [0.89; 1.20] 0.62 <0.0001 0.0011 34%
Logallo et al. Lancet Neurcl. 2017 . 104 [088;1.23] 065 00029 00540 35%
Huang et al. Lancet Neurol. 2015. 1.04 [0.89:1.20] 0.62 <0.0001 0.0013 31%
Haley et al. Stroke. 2010. (0.1mg/kg) 1.03 [0.88;1.20] 0.71 <0.0001 0.0017 34%
Haley et al. Stroke. 2010. {0.25mg/kg) ; 1.03 [0.88;1.20] 0.73 <0.0001 0.0016 35%
Haley et al. Stroke. 2010. (0.4mg/kg) 1.02 [0.88;1.19] 0.80 <0.0001 0.0008 34%
1 effects model 1.02 [0.88;1.19] 0.74 <0.0001 0.0012 32%

[ T T l T T 1
01 Q0.2 05 1 2 5 10

Higherin ALT  Higherin TNK

Cumulative meta-analyses and leave-one-out influence analyses. sICH, symptomatic intracranial hemorrhage; ICH, intracranial
hemorrhage; RR, risk ratio; Cl, confidence interval; TNK, tenecteplase; ALT, alteplase.
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Early neurological improvement

95%—Cl P-value

0.05
0.02
0.02
0.05
0.m
0.08
0.02
0.02
0.05
0.05
0.04
0.05
0.04
0.07

0.03

95%-Cl P-value

Study Early Neurological Improvement RR
Omitting Chandra et al. Arch Med Health Sci. 2023. —— 1.28 [0.99; 1.67]
Omitting Mohan et al. Ann Indian Acad Neurol. 2023. ——t— 1.37 [1.06;1.77]
Omitting Wang et al. Lancet. 2023 n N 1.39 [1.06; 1.80]
Omitting Zhao et al. Front Neurol. 2023. f—— 1.26 [1.00; 1.60]
Omitting Kvistad et al. Lancet Neurol. 2022, — 1.38 [1.09; 1.75]
Omitting Psychogios et al. Thera Adv Neurol Disord. 2021. —— 1.28 [0.99; 1.65]
Omitting Campbell et al. N Engl J Med. 2018. E 1.38 [1.05; 1.80]
Omitting Logallo et al. Lancet Neurol. 2017. —— 1.38 [1.05; 1.80]
Omitting Huang et al. Lancet Neurol. 2015. —— 1.30 [1.00; 1.69]
Omitting Parsons et al. N Engl J Med. 2012. (0.1 mg/kg) —— 1.29 [1.00; 1.67]
Omitting Haley et al. Stroke. 2010. {0.1mg/kg} —— 1.32 [1.02;1.72]
Omitting Haley et al. Stroke. 2010. (0.25mg/kg) - 1.29 [1.00; 1.66]
Omitting Haley et al. Stroke. 2010. {0.4mg/kg) — 1.33 [1.02;1.72]
Omitting Parsons et al. Neurology. 2009, - 1.22 [0.98; 1.51]
Random effects model < 132 [1.03; 1.68]
T T T T T 1
01 0.2 0.5 1 2 5 10
Higher in ALT  Higher in TNK
Parenchymal hemorrhage
Study Parenchymal Hemorrhage RR
Omitting Sjegren et al. IBRO Neurosci Rep. 2023. e 0.98 [0.54; 1.76]
Omitting YWang et al. Lancet. 2023. —_— 0.80 [0.60; 1.36]
Omitting Bivard et al. Lancet Neurol. 2022, = 0.97 [0.61; 1.53]
Omitting Gerschenfeld et al. Eur Stroke J. 2022. e 1.10 [0.73; 1.67]
Omitting Hendrix et al. J Neurointerv Surg. 2022, —_— 0.99 [0.58; 1.68]
Omitting Kvistad et al. Lancet Neurol. 2022. - 0.88 [063;1.26]
Omitting Menon et al. Lancet. 2022, —_— 0.97 [0.51; 1.84]
Omitting Hall et al. Stroke. 2021. — . 1.02 [0.63;1.63]
Omitting Campbell et al. N Engl J Med. 2018, — 0.96 [0.57; 1.63]
Omitting Huang et al. Lancet Neural. 2015. —_— 1.01 [0.63; 1.60]
Omitting Parsens et al. N Engl J Med. 2012. (0.1 mg/kg) —_— 0.99 [0.58; 1.67]
Omitting Parsons et al. Neurology. 2009 _— 0.89 [0.61;1.61]
Random effects model ‘f\i;- 0.97 [0.61; 1.53]
| T T l T T
0.1 0.2 0.5 1 2 5

Higher in ALT  Higher in TNK

083
059
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0986
0.46
092
0.84
087
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0.88
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0.0948
0.1027
0.1060
0.0801
0.0731
0.0898
01112
01132
0.0983
0.0945
0.1003
0.0908
0.0988
0.0595

0.0951

Tau2

0.1397
0.0293
0.0609
0.0001
0.0862
0.0196
0.1983
0.0630
0.0837
0.0638
0.0847
0.0661

0.0609

Tau

0.3079
0.3204
0.3255
0.2831
0.2704
0.2993
0.3334
0.3365
0.3151
0.3075
0.3167
0.3010
0.3160
0.2438

0.3083

Tau

0.3737
01711
0.2467
0.0018
0.2935
0.1389
0.4453
0.2511
0.2883
0.2525
0.2910
0.2571

0.2467

66%
59%
68%
66%
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66%
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70%
B68%
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68%
70%
61%
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54%
43%
49%
41%
54%
26%
51%
49%
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49%
54%
852%

48%

Cumulative meta-analyses and leave-one-out influence analyses. RR, risk ratio; Cl, confidence interval; TNK, tenecteplase; ALT, al-

teplase.
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