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systematic review and meta-analysis of ten
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Abstract

Background Alteplase (tPA) is the only thrombolytic agent approved by the USFDA for acute ischemic stroke (AIS).
Various randomized controlled trials (RCTs) have reported that Tenecteplase (TNK) is non-inferior to tPA resulting in its
approval in various countries. We compared the efficacy and safety of TNK with tPA in adult patients with AIS by per-
forming an updated systematic review and meta-analysis of recently published RCTs. Thus, PubMed and Cochrane
databases were searched for RCTs until April 27, 2023. Data is represented as log-odds ratio (logOR) with 95% con-
fidence interval (Cl). The efficacy outcome measures included early neurological improvement (ENI), recanalization,
functional outcomes at 90-days (modified Rankin Scale (mRS) 0-1 and 0-2), any intracranial hemorrhage (ICH), symp-
tomatic ICH, and mortality within 90-days.

Results Ten RCTs involving 5105 adult patients with AlS were included. The rates of ENI (logOR: 0.11; 95%Cl: — 0.02,
0.23; p-value: 0.09), recanalization (logOR: 0.33; 95%Cl: — 0.02, 0.68; p-value: 0.07), mRS 0-1 at 90-days (logOR: 0.09;
95%Cl: —0.02, 0.21; p-value: 0.11), and mRS 0-2 at 90-days (IlogOR: 0.07; 95%Cl: — 0.29, 0.44; p-value: 0.70) were com-
parable among TNK and tPA. Similarly, TNK and tPA were comparable regarding any ICH (logOR: 0.06; 95%Cl: — 0.11,
0.24; p-value: 0.47), symptomatic ICH (logOR: — 0.14; 95%Cl: — 0.47, 0.20; p-value: 0.42), and all-cause mortality (logOR:
—0.04; 95%Cl: — 0.23,0.15; p-value: 0.70).

Conclusions Based on the included RCTs, TNK is comparable to tPA regarding efficacy and safety. Thus, TNK can be
recommended as an alternative to tPA in adult patients with AlS.
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Introduction

With around 6.5 million annual deaths, stroke is the sec-
ond leading cause of death globally [1]. In 2019, acute
ischemic stroke (AIS), the most common stroke type,
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remains the only thrombolytic agent approved by the
USFDA for AIS.

Though tPA produces rapid symptomatic improve-
ment, when administered within the 4.5-h window
period, and reduces the disability by 28% at 90-days [5],
its utility is limited by the narrow time window, and
adverse events (AEs) [6]. Alteplase is reported to have
limited fibrinolytic activity, as less than 50% patients
achieve recanalization [7]; and among these patients,
only 50% recanalize within 2-h of tPA use [8]. Addition-
ally, tPA is linked to the adverse effects involving the
ischemic brain, including cytotoxicity and raised blood
brain barrier permeability leading to cerebral edema [9].

Following the completion of ASSENT 2 Trial in 2000,
Tenecteplase (TNK), a variant of tPA, was approved by
the USFDA for thrombolysis in patients with acute myo-
cardial infarction [10]. Tenecteplase was developed to
overcome the limitations of tPA, and is associated with
various advantages, including economical, longer plasma
half-life, high fibrin specificity, improved plasminogen
activator inhibitor-1 resistance, and can be administered
as a single bolus against the requirement of an infusion
pump for the administration of tPA, thereby making it
useful in the pre-hospital set-up [11].

Though various randomized controlled trials (RCTs)
have reported non-inferiority of TNK against tPA,
regarding efficacy and safety, TNK remains to be
approved in US for the treatment of AIS, while it is
approved in other countries [12]. A recent meta-analysis
(MA) concluded that TNK has better pharmacokinetic
profile, higher rates of recanalization, as well as early
neurological improvement (ENI), and thus can be used
as an alternative to tPA [13]. However, this MA included
studies of various design, in addition to RCTs, thus intro-
ducing heterogeneity in the findings. While another
recent MA demonstrated no significant difference
between TNK and tPA, regarding functional outcome
at 90-days and safety outcomes, including mortality and
symptomatic intracerebral hemorrhage (SICH) [14]. Var-
ious recently published RCTs with large sample size have
reported favorable outcome with TNK relative to tPA
[11, 15-19]. Thus, in light of recently available evidences,
we performed an updated MA with an aim to compare
TNK with tPA in adult patients with AIS.

Materials and methods

Protocol registration

The present MAs adhere to the 2020 guidelines of the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) [20]. The study protocol was
registered in the International Prospective Register of
Systematic Reviews (PROSPERO; Registration number:
CRD42023437364).
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Data sources and search strategy

We performed a literature search in PubMed and
Cochrane databases to identify all free full text RCTs
evaluating the efficacy and safety of intravenous
thrombolysis with TNK and tPA for the treatment of
AIS. The search period ranged from database incep-
tion to the April 27, 2023, and the literature was lim-
ited to English language. The keywords used included:
“acute ischemic stroke,” “acute cerebral infarction,”
“cerebrovascular accident,” “brain vascular accident,
“tenecteplase,” “recombinant human TNK tissue-type
plasminogen activator,” “alteplase,” and “tissue plasmi-

nogen activator”

Eligibility criteria

This MA included RCTs fulfilling the following PICO cri-
teria: population (P): adult patients with AIS and under-
going thrombolysis; intervention (I): intravenous TNK
irrespective of the dose. Additionally, studies evaluat-
ing intraarterial TNK were excluded; control (C): tPA.
Studies with no tPA as control group were excluded;
outcomes (O): efficacy outcomes included early neuro-
logical improvement (ENI) based on>8 points reduc-
tion in the National Institutes of Health Stroke Scale
(NIHSS), excellent neurological recovery based on modi-
fied Rankin Scale (mRS) 0-1, good neurological recovery
based on mRS 0-2, and successful recanalization based
on modified treatment in cerebral ischemia classifica-
tion or Thrombolysis in Cerebral Infarction. Additionally,
safety outcomes included any ICH, SICH, and all-cause
mortality.

The articles in which patients did not have AIS, did not
receive TNK and tPA, duplicate studies including the
same patients presented in other included paper, non-
randomized trials, single-arm trials, observational stud-
ies, review articles, case reports, case series, letters to
editor, conference abstracts, and posters were excluded.
This MA included only the free full text RCTs, while paid
RCTs and original studies with other study designs were
excluded.

Selection process

For data extraction separately, two authors (KC and
NS) performed the title and abstract screening against
the above-mentioned eligibility criteria. This was fol-
lowed by a full text screening of any retained studies of
the first screening step. In both the stages, any disagree-
ment was resolved by discussion to reach a consensus.
The references of previously published meta-analyses,
review articles, and original articles were screened manu-
ally. Additionally, the manual search involved screening
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through the references of the included articles to retrieve
any missed papers.

Data extraction

Following the study selection, data was extracted, by two
authors (KC and NS), with the help of a preformed data
extraction excel sheet. The extracted data included study
characteristics (first author name, year of publication,
country, study design, sample size in each group, inter-
vention dosages, main eligibility criteria, and time win-
dow); baseline information (age, sex, number of patients
in each group, onset to infusion time, NIHSS score, time
from onset to thrombolysis, and relevant stroke risk fac-
tors); and efficacy as well as safety outcomes data men-
tioned above.

Risk of bias

Two authors evaluated all the studies for the risk of bias
(ROB) by utilizing the “Cochrane RoB 2: a revised tool
for assessing the risk of bias in RCTs” [21]. Any discrep-
ancies arising during the entire process were handled
through discussion.

Statistical analyses

With the help of STATA 10, a pairwise meta-analysis was
performed to compare TNK (any dose) with tPA. From
the included studies, dichotomous outcomes were used
to generate log odds (logOR) with 95% confidence inter-
vals (Cls). A meta-analysis was performed for each of the
outcomes of interest. Heterogeneity was assessed with
the I* statistic. If the I* statistic was>50%, heterogeneity
was considered significant and thus, the random effect
model was used. Else, the fixed effect (Mantel-Haenszel)
model was used. The pooled logORs were considered
heterogenous if I* was>50% and/or p-value <0.05, based
on Q-statistics. The publication bias was evaluated with
the funnel plots. Statistical significance was considered at
p<0.05.

Data availability

The data supporting the findings of the present MA are
available from the corresponding author on reasonable
request.

Results

Search results and study selection

Using the PubMed and Cochrane databases, we found
544 articles. On screening, 175 and 249 articles were
found to be duplicate and irrelevant, respectively. While,
120 full-text articles were thoroughly screened, resulting
in inclusion of ten RCTs (Fig. 1) [11, 15-18, 22-26].
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Characteristics of included studies

Based on the eligibility criteria, eight RCTs with a total
patient population of 5105 were included [11, 15-18,
22-26], involving 2651 patients in the intervention
group (TNK), and 2454 in the control group (tPA).
Of ten RCTs, eight were multicentric [15, 18, 22, 23,
25, 26], while remaining two were single-centric [11,
24]. In two RCT, the time window within 3-h [15, 23],
4.5-h in seven RCTs [11, 18, 24-26], and 6-h in one
trial [22]. The summary and baseline characteristics
of the included studies are depicted in Tables 1 and 2,
respectively.

Efficacy outcomes

Figure 2 illustrates the pairwise MA of all the efficacy
outcome measures assessed between TNK and tPA.
The rates of ENI (logOR: 0.11; 95%CI: — 0.02, 0.23;
p-value: 0.09), recanalization (logOR: 0.33; 95%CI:
—0.02, 0.68; p-value: 0.07), mRS 0-1 at 90-days (logOR:
0.09; 95%CI: — 0.02, 0.21; p-value: 0.11), and mRS 0-2
at 90-days (logOR: 0.07; 95%CIL: — 0.29, 0.44; p-value:
0.70) were comparable among TNK and tPA. There was
no significant heterogeneity among the included stud-
ies regarding rates of ENI (I*: 46.20%; p-value: 0.06),
recanalization (I*: 42.45%; p-value: 0.14), and mRS 0-1
(% 24.98%; p-value: 0.21), except mRS 0-2 (I*: 85.08%;
p-value: 0.0001).

Safety outcomes

Figure 3 illustrates the pairwise MA of all the safety out-
come measures assessed between TNK and tPA. Any
ICH (logOR: 0.06; 95%CI: — 0.11, 0.24; p-value: 0.47),
SICH (logOR: — 0.14; 95%CI: — 0.47, 0.20; p-value:
0.42), and all-cause mortality (logOR: — 0.04; 95%CI:
— 0.23, 0.15; p-value: 0.70) were comparable among
TNK and tPA. There was no significant heterogeneity
among the included studies regarding rates of any ICH
(I%: 49.02%; p-value: 0.05), SICH 0-1 (I2: 0.00%; p-value:
0.81), and all-cause mortality (/*: 31.07%; p-value: 0.16).

Risk of bias

Figure 4 illustrates the ROB assessed with the Cochrane
ROB 2 tool. Overall, all the included RCTs had a low
ROB. Additionally, all the RCTs had low ROB, when
assessed with individual domains, including rand-
omization process, deviation from the intended inter-
vention, missing outcome data, measurement of the
outcome, and selection of the reported result.

Publication bias
With the help of funnel plot, we assessed the publica-
tion bias. If the funnel plot had symmetric distribution,
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Fig. 1 PRISMA flow diagram illustrating the literature search process

there was absence of publication bias. While, the pres-
ence of asymmetric distribution suggested publication
bias. As illustrated in Fig. 5A, B, funnel plots for each
outcome measure had standard symmetric distribution,
thereby suggesting no publication bias in the included
RCTs.

Discussion

The principal findings of the present pair-wise MA sug-
gest that TNK and tPA were comparable regarding
efficacy measures, including rates of ENI, recanaliza-
tion, excellent functional outcome at 90-days, and good

functional outcome at 90-days. Moreover, TNK and tPA
were comparable regarding safety measures, including
rates of any ICH, SICH, and all-cause mortality. Thus,
the present MA, involving the data of 5105 adult patients
with AIS, demonstrates non-inferiority of TNK over tPA.

The quality of evidence is high, as the included RCTs
have a low ROB, the included patients as well as the study
outcomes are clinically relevant, and the degree of het-
erogeneity is not significant (I* range: 0-49.02%), except
mRS 0-2 (7% 85.08%; p-value: 0.0001). Apart from qual-
ity of evidence and comparable outcome measures, TNK
is economical and associated with ease of administration
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TNK tPA Early Neurological Improvement Log odds-ratio Weight TNK tPA Recanalization Log odds-ratio ~ Weight
Study Yes No Yes No with 95% CI (%) Study Yes No Yes No with 95% CI (%)
Haley et al. 2010 22 59 5 26 0.66[-0.41, 1.74 1.06 Parsons et al. 2012 42 6 15 7 1.18[-0.06, 242] 4.79
Parsons et al. 2012 32 18 9 16 1.15[ 0.15, 2.15] 0.87 Huang et al. 2015 21 1 26 9 -0.41[-1.47, 0.64] 15.89
Huang et al. 2015 19 28 12 37 0.74[-0.14, 161] 141 Campbelletal. 2018 22 79 10 91 T 0.93[ 0.12, 1.74] 1456
Logallo et al. 2017 229 320 214 337 0.12[-0.12, 0.36] 25.11 Menon et al. 2022 48 205 40 206 g 0.19[-0.27, 0.65] 61.16

Campbelletal. 2018 72 29 69 32 %
Menon et al. 2022 219 521 199 515

Kvistad et al. 2022 53 38 73 256 —®—
Li et al. 2022 122 585 37 22
Wang et al. 2023 456 220 451 235
Fixed-effects Mantel-Haenszel model
Heterogeneity: I* = 46.20%, H’ = 1.86

Test of 6, = 6;: Q(8) = 14.87, p = 0.06

0.14[-0.46, 0.74] 4.00
0.08[-0.14, 0.31] 28.76
074136, -0.12] 592
028[-0.34, 0.89] 348
0.08[-0.15, 0.30] 29.39

0.11[-0.02, 0.23] 100.00

Bivard et al. 2022 33 2 34 1 -0.72[-3.17, 1.72] 362

Fixed-effects Mantel-Haenszel model K 0.33[-0.02, 0.68] 100.00
Heterogeneity: I°=42.45%, H =174
Testof 6= 6; Q(4) =6.95, p=0.14

Testof 6=0:z=1.83, p=0.07

Testof 8=0:z=1.70, p=0.09
p A B
-1 0 1 2

TNK tPA mRS 0-1 at 90-days Logodds-ratio  Weight TNK tPA mRS 0-2 at 90-days Log odds-ratio  Weight
Study Yes No Yes No with 95% CI (%) Study Yes No Yes No with 95% CI (%)
Haley et al. 2010 36 45 13 18 0.10[-0.73, 0.94] 1.86 Parsons et al. 2012 3% 14 11 14 —#— 1.19[ 0.18, 2.19] 7.12
Parsonsetal. 2012 27 23 10 15 0.57[-0.41, 1.54] 1.09 Huang et al. 2015 17 30 19 30 -0.11[-0.94, 072] 858
Huang et al. 2015 13 34 10 39 0.40[-054, 1.34] 1.26 Logalloetal. 2017 421 128 432 119 -0.10[-0.38, 0.18] 13.99

Logallo et al. 2017 354 195 345 206

Campbelletal. 2018 52 49 43 58

Menon et al. 2022 296 505 266 499

Kvistad et al. 2022 31 65 52 49 —&—

Lietal. 2022 104 73 35 24

Bivard et al. 2022 23 32 20 29

Wang et al. 2023 439 266 405 291

Fixed-effects Mantel-Haenszel model

Heterogeneity: I* = 24.98%, H’ = 1.33

Test of 6= 6; Q(9) = 12.00, p = 0.21

Testof6=0:z=1.61,p=0.11 C
-1 0 1 2

0.08[-0.17, 0.33] 21.82
036[-020, 091 372
0.09[-0.11, 0.30] 3061
-0.80([-1.38, -0.22] 6.12
0.02[-062, 0.58] 3.86
0.04[-074, 0.82] 220
017[-0.04, 0.38] 27.44

0.09[-0.02, 0.21] 100.00

Campbelletal. 2018 65 36 52 49
Menon et al. 2022 452 350 425 430
Kuvistad et al. 2022 42 54 72 29
Lietal 2022 124 53 43 16
Bivard et al. 2022 ¥ 19 26 23
Wang et al. 2023 516 189 502 194
Random-effects REML model

Heterogeneity: 1° = 0.23, I’ = 85.08%, H’ = 6.70
Test of 8 = 6;: Q(8) =31.01, p = 0.00

Testof 8=0:2=0.39, p=0.70

0.53[-0.03, 1.10] 11.21
0.27[ 0.07, 0.46] 14.65
-1.16[-1.75, -0.57] 10.93
-0.14[-0.80, 0.52] 10.23
0.52[-0.27, 1.31] 8.93
0.05[-0.18, 0.29] 14.37

0.07[-0.29, 0.44] 100.00

Fig. 2 Forest plots of efficacy outcome measures. A Early neurological improvement; B Recanalization; C mRS 0-1 at 90-days; and D mRS 0-2
at 90-days. TNK Tenecteplase, tPA Alteplase, C/ Confidence interval, mRS modified Rankin Scale; Statistical significance considered at p <0.05

relative to tPA. Based on these merits, it is sufficient to
recommend TNK over tPA in adult patients with AIS
presenting within 4.5-h of onset.

Comparable efficacy and safety outcome measures
among TNK and tPA, observed in the present MA, is
consistent with the findings of recently published MA
[14, 27]. Various RCTs have reported similar findings [15,
17, 18, 23-25]. Parsons et al. reported that TNK resulted
in significantly greater reperfusion and clinical improve-
ment at 24-h relative to tPA. Tenecteplase (0.25 mg/kg)
was superior to tPA for all efficacy outcomes, including
absence of serious disability at 90-days [22]. Campbell
et al. observed that TNK (0.25 mg/kg) led to significantly
greater reperfusion and functional outcome at 90-days
[26]. Bivard et al. evaluated the utility of TNK (0.25 mg/
kg) in mobile stroke units and found that patients who
received TNK had significantly smaller perfusion lesion
volume and greater reduction in NIHSS at hospital
arrival [11]. However, Kvistad et al. found that TNK led
to significantly lower functional outcomes, higher rates of
any ICH, and higher 90-days mortality [16]. This adverse
outcome was ascribed to higher dose of TNK (0.4 mg/
kg).

Better outcomes observed with TNK are attributed to
its favorable pharmacokinetic properties, including a long

duration of action, greater fibrin specificity, and more
potent clot dissolution, resulting in faster vessel recanali-
zation [28]. Moreover, the ability to administer TNK as
a rapid, single bolus infusion permits give-and-go strat-
egy, thereby reducing the administration time to around
a minute. This results in reduced door-in to door-out
time. This is of particular importance in remote settings
with inadequate resources that lack access to thrombec-
tomy centers, and rely on ambulances for transporting
the patients to specialized stroke centers. This is contrary
to tPA that requires multiple boluses and around 1-h for
infusion [29].

A recently published randomized, controlled, non-
inferiority trial comparing TNK with tPA in patients with
AIS was not included in the present MA, as full-text of
the article could not be retrieved. The ongoing phase 2
and 3 clinical trials comparing TNK with tPA in adult
patients with AIS are: NCT03854500 (The Norwegian
tenecteplase stroke trial 2 (NOR-TEST 2, Phase 3) [30],
NCT05281549 (Thrombolysis treated with TNK-tPA in
acute ischemic stroke patients (3T Stroke-II, Phase 2))
[31], NCT05745259 (Thrombolysis treated with TNK-
tPA in acute ischemic stroke patients (3T Stroke-III,
Phase 3)) [32], and NCT05626972 (Tenecteplase com-
pared to alteplase for patients with large vessel occlusion
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TNK tPA Any ICH Log odds-ratio ~ Weight TNK tPA Symptomatic ICH Log odds-ratio ~ Weight
Study No Yes No Yes with 95% CI (%) Study No Yes No Yes with 95% ClI (%)
Haley et al. 2010 69 12 26 5 — 0.10[-1.04, 1.24] 223 Haley et al. 2010 76 5 30 1 —_— -0.68[-2.87, 1.51] 3.65
Parsons et al. 2012 47 3 20 5 1 1.37[-0.16, 2.89] 0.64 Parsons et al. 2012 48 2 22 3 o  EE— 1.19[-0.67, 3.04] 1.60
Huang et al. 2015 44 8 37 14 T 0.73[-0.24, 1.71] 231 Huang et al. 2015 49 3 47 4 ——— 0.33[-1.22, 1.88] 3.73
Logallo et al. 2017 502 47 501 50 - 0.06[-0.35, 0.48] 17.17 Logallo et al. 2017 534 15 538 13 -0.15[-0.90, 0.60] 20.00
Campbelletal. 2018 95 6 9 5 — -0.19[-1.41, 1.03] 229 Campbelletal. 2018 100 1 100 1 % 0.00[-2.79, 279] 1.35
Menon et al. 2022 646 154 606 157 | | 0.08[-0.17, 0.33] 47.90 Menon et al. 2022 773 27 739 24 -0.07 [-0.63, 0.49] 34.81
Kvistad et al. 2022 79 21 97 7 —— -1.30[-2.21, -0.40] 8.01 Kvistad et al. 2022 94 6 103 1 —®&— -1.88[-4.02, 0.25] 826
Li et al. 2022 160 17 56 3 ——=—— -068[-1.95 058 324 Lietal. 2022 172 5 58 1 e | E— -0.52[-2.69, 1.65] 3.35
Wang et al. 2023 667 44 651 55 - 0.25[-0.16, 0.66] 16.22 Bivard et al. 2022 55 0 49 0 0.11[-3.82, 4.05] 0.64
Fixed-effects Mantel-Haenszel model ) 0.06[ -0.11, 0.24] 100.00 Wang et al. 2023 694 17 691 15 - -0.12[-0.82, 0.58] 22.60
Heterogeneity: I = 49.02%, H’ = 1.96 Fixed-effects Mantel-Haenszel model < -0.14[-0.47, 0.20] 100.00
Test of 6 = 8;: Q(8) = 15.69, p = 0.05 Heterogeneity: I> = 0.00%, H* = 1.00
Testof 6=0:2=0.73,p=047 A Test of 6 = 6 Q(9) =5.30, p=0.81 B
2 0 2 4 Testof 8=0:z=-0.80, p=0.42
-4 2 0 2 4
TNK tPA Mortality Log odds-ratio ~ Weight
Study No Yes No Yes with 95% CI (%)
Haley etal. 2010 69 12 23 8 ———— 069[-0.32, 1.70] 225
Parsons et al. 2012 46 4 22 3 — 0.45[-1.13, 2.03] 1.07
Huang et al. 2015 39 8 43 6 —_— -0.39[-1.53, 0.76] 3.28
Logallo etal. 2017 520 29 525 26 —a— -0.12[-0.66, 0.42] 12.65
Campbelletal. 2018 91 10 83 18 T 068[-0.15 151 3.76
Menon et al. 2022 674 122 641 117 E 3 0.01[-0.27, 0.28] 46.00
Kvistad et al. 2022 81 15 96 5 —&— -127[-2.32, -021] 6.68
Lietal 2022 165 12 53 6 —— 0.44[-0.59, 1.47] 246
Bivard et al. 2022 50 5 44 5 e a— 0.13[-1.18, 1.43] 1.93
Wang et al. 2023 665 46 671 35 —- -0.28[-0.73, 0.17] 19.91
Fixed-effects Mantel-Haenszel model L 4 -0.04[-0.23, 0.15] 100.00
Heterogeneity: I = 31.07%, H* = 1.45
Test of 8= 6;: Q(9) = 13.06, p =0.16
Testof 6=0:z=-0.38,p=0.70 C
—_—
-2 -1 0 1 2

Fig. 3 Forest plots of safety outcome measures. A Any ICH; B Symptomatic ICH; C mRS All-cause mortality. TNK Tenecteplase, tPA Alteplase, C/
Confidence interval, ICH Intracranial hemorrhage; Statistical significance considered at p <0.05

Study ID Experimental Comparator Outcome

Haley et al. 2010 TNK tPA Efficacy and Safety 1
Parsonsetal. 2012 TNK tPA Efficacy and Safety 1
Huang et al. 2015 TNK tPA Efficacy and Safety 1
Logallo et al. 2017 TNK tPA Efficacy and Safety : |
Campbell et al. 2018 TNK tPA Efficacy and Safety 1
Menon et al. 2022 TNK tPA Efficacy & Safety 1
Kvistad et al. 2022 TNK tPA Efficacy & Safety 1
Li et al. 2022 TNK tPA Efficacy and Safety 1
Bivard et al. 2022 TNK tPA Efficacy and Safety 1
Wang et al. 2023 TNK tPA Efficacy and Safety 1

Fig. 4 Risk of bias. TNK Tenecteplase, tPA Alteplase

suspicion before thrombectomy, Phase 3) [33]. Moreo-
ver, another phase 3 clinical trial, NCT04915729, is
evaluating TNK and tPA for improvement in recovery
of post-stroke physical activity [34]. Although the avail-
able evidence is sufficient to make a recommendation in
favor of TNK relative to tPA in AIS, the results of ongo-
ing studies are likely to add strength to the justification.
With inclusion of recently published RCT [18],
the present MA provides the latest evidence for
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thrombolysis in adult patients with AIS. However, this
MA has certain limitations, including: first, all the
included RCTs, except one [23], had open-label and
blinded outcome design, thereby introducing the per-
formance bias. Second, the included RCTs differed in
eligibility criteria, and methodology. Third, full-text
of recently published RCT, Ferguson and Yadav [19],
could not be retrieved. Forth, we did not compare the
effect of various doses of TNK relative to tPA.
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Fig. 5 A Funnel plots of efficacy outcome measures illustrating publication bias. A: Early neurological improvement; B: Recanalization; C: mRS 0-1
at 90-days; and D: mRS 0-2 at 90-days. Cl Confidence interval, mRS modified Rankin Scale. B Funnel plots of safety outcome measures illustrating
publication bias. A Any ICH, B Symptomatic ICH, € mRS All-cause mortality. C/ Confidence interval, mRS modified Rankin Scale
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Conclusion

In the present MA, involving ten RCTs, we observed that
TNK and tPA had comparable efficacy and safety. Based
on the ease of administration and favorable pharmacoki-
netic profile, the present MA supports the use of TNK, as
a reasonable alternative to tPA, for the treatment of adult
patients with AIS.
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