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ABSTRACT

Alteplase is increasingly used for treating ischemic stroke cases with low NIHSS scores, but the guidelines and evidence
regarding outcomes are lacking. So, the authors conducted an updated meta-analysis to better understand the effects of alte-
plase for the treatment of acute mild ischemic stroke. PubMed, Cochrane, EMBASE were systematically explored for all relevant
investigations published as in September 2021. Study quality was assessed as per the Cochrane system criteria, and Stata
15.1 was utilised to carry out a meta-analysis. In total, 16 trials incorporating 5,846 patients were analysed (1,926 and 3,920
cases in the rt-PA and non-thrombolytic groups, respectively). The main outcome measure revealed that the treatment of rt-PA
was correlated with better odds of a modified Rankin Scale (mRS) score of 0-1 relating to the non-thrombolytic group (OR =
1.12, 95% Cl = 1.02-1.23, p <0.05), and with moderate heterogeneity (I> = 0.0%, p = 0.930). For the secondary study
outcomes, symptomatic intracranial hemorrhage incidence was 4.46 times greater in the group of rt-PA, relating to the non-
thrombolytic group (OR = 4.46, 95% Cl = 2.75-7.23, p <0.001). There were no considerable differences in the mortality
between the two groups (OR = 0.64, 95% Cl = 0.39-1.03, p >0.05). No significant heterogeneity was detected in secondary
study outcomes. Subgroup analysis showed that the function outcomes was the best within 3-4.5 hours; and the risk and
mortality of sICH were the lowest within 3-4.5 hours. Intravenous rt-PA administration is associated with improved functional
outcomes at three months after the stroke in mild ischemic stroke patients.
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INTRODUCTION In general, alteplase treatment can improve functional
outcomes, with efficacy increasing the earlier that treatment is
initiated." However, MIS patients exhibiting mild neurological
deficits or rapid symptom improvement generally do not
undergo thrombolytic therapy, as clinicians generally assume

: . these patientstohaveabetter prognosis. Thrombolytic therapy
ence a recurrent stroke or stroke progression when undergoing g accompanied by a notable risk of bleeding events, and its

conservative treatment, with up to 25% of these patients being  efficacy is temporarily constrained. Despite these risks, MIS can
. 3 .

disabled or deceased upon follow-up.” As such, effective treat-  markedly increase patient risk of upcoming cardiovascularinci-

ments are necessary to prevent adverse outcomes in mild  gents, including serious strokes;* and those MIS patients

ischemicstroke (MIS) patients. Thrombolytictherapy canrestore  exhibiting large vessel occlusion may also be at an elevated risk
cerebral blood flow, reduce ischemia and improve neurological  4¢stroke progression.®’

disability inacute ischemic stroke (AIS) patients. AlS patients can

be treated through a standard treatment, namely alteplase-me-  Alteplase has been increasingly used to treat ischemic stroke
diated intravenous thrombolysis, which is nowadays the only patients with low scores of NIHSS in recent years, but no specific
evidence-based (non-catheter) treatment shown to decrease  9uidelines concerning the utilisation of this medication for

Strokesarethe second most prevalentreasonfor mortality, glob-
ally,’ and stroke incidence is steadily rising throughout the
world.? While upwards of 80% of ischemic stroke cases, primarily
representonly mildsymptoms, many ofthese patientswillexperi-

stroke-associated disability rates. treating MIS exist.” The development of such guidelines
currently awaits the results of ongoing randomised controlled
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rhage."* Other recent studies have also been published
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exploring the relationship between alteplase thrombolysis and
clinicaloutcomes.”™®

Given the above considerations, the present authors, herein,
conducted an updated meta-analysis and systematic review of
all available prospective experimental researches of MIS
patients who underwent alteplase thrombolysis. Trials incorpo-
ratedintothis analysis were those enrolling patients with NIHSS
scores <6; wherein, patients underwent intravenous thrombo-
lytic rt-PA therapy within six hours of onset, and where thera-
peutic efficacy and safety were compared to those associated
with non-thrombolytic therapy.

The goal of this meta-analysis was to provide a robust evidence-
based foundation for the formulation of evidence-based prac-
tice protocolsfortreating MIS patients.

METHODOLOGY

The present meta-analysis was accomplished as per the guiding
principlesinthe preferredreporting items for systematic reviews
and meta-analyses protocols (PRISMA-P) statement 2015, using
the checklist of PRISMA.” The protocol of the present pre-spe-
cified investigation was registered with the international
prospective register of systematic reviews (PROSPERO; ID:
CRD42020221972). Two researchers (JS, HXW) individually
searched the PubMed, Cochrane, and Embase Collaboration
Central Register of Controlled Trials databanks for all relevant
studies published from inception through September 2021.
Discrepancies regarding study relevance were handled via
discussion with a third researcher (MJS). The overall search
strategy relied upon the use of Boolean operators to connect the
following headings: “acute ischemic stroke,” “mild stroke,”
“minor stroke,” “alteplase,” “recombinant activator of tissue--
typeplasminogen,”and “intravascularthrombolysis.”

nou

Investigations eligible forinclusion in the present meta-analysis
were: observational investigations; studies of definitively diag-
nosed acute ischemic stroke cases =18 years with NIHSS scores
of 0-6, exhibiting no obvious disability at the time of enroliment;
studies wherein the experimental group was administered rt-PA
thrombolytic therapy, and the control group was administered
other non-thrombolytic treatments; and studies in which the
main outcome measure was a good functional prognosis (mRS
score: 0-1) at three months post-stroke, with symptomatic
intracranial hemorrhage incidence and mortality being the
primary safety outcomes of interest. Studies were excluded if
they: did not include a control group; enrolled patients with pre-
stroke disability (mRS score: 2-6), dysphagia, acute intracranial
hemorrhage on neuroimaging, or other intravenous alteplase
treatment contraindications; were review articles; or did not
report clinical results. Two authors (JS and HXW) independently
extracted the outcome data from eligible studies, which were
symptomaticintracranialhemorrhage (sICH) baseduponallavai-
lable definitions; desirable functional information as described
byanmRSscore of 0-1; and mortality.

Theinitial information for this study was a modified Rankin Scale
(mRS) score of 0 or 1 (overall range: 0 [asymptomatic] to 6

[death]) at 90 days of post-enroliment, consistent with a
favourable functional after adjusting for age, the time between
symptoms onset and treatment, and baseline NIHSS score was
the primary study outcome in this analysis. The primary safety
endpoint was sICH, the definition of which varied between
studies, with neurological and stroke-related death during 90
days and the intensity; and extent for all adverse incidents also
beinganalysed.

The quality of included experimental investigation investiga-
tions was assessed utilising the scoring system of Newcastle-
Ottawa scale (NOS),” with studies being scored based upon
selection, comparability, and outcomes. Possible scores ranged
from 0-9, with a score of 7 or greater being indicative of high
quality research.

Dataentry wasindependently performed by two reviewers. After
cross-checking was performed to ensure data accuracy, Stata
15.1 was utilised to conduct this meta-analysis. Categorical data
were reported as odds ratio (ORs) with 95% confidence intervals
(Cl). The I’ statistic was employed when assessing heterogeneity
among studies, with the models of fixed-effects being utilised for
analyses when heterogeneity was limited (I* <50%, p >0.1), and
random-effects models otherwise being utilised when significant
statistical heterogeneity was present (I> >50%, p <0.1). Sources
of heterogeneity were also evaluated, with only descriptive anal-
yses being performed when heterogeneity was not statistical.
Egger's measurement and Begg's measurement were
conducted, with funnel plots being used to test for possible publi-
cationbias; p <0.05wasthesignificancethreshold.

RESULTS

The elemental research strategy determined 306 investiga-
tions, of which 16 incorporating 5,846 cases were included in
thisfinal assessment. The rt-PA and non-thrombolytic groupsin
these studies enrolled 1,926 and 3,920 patients, respectively.
Of these investigations, 6 were executed in Europe, 5 in the
USA, 3 in Asia, and the remainder were performed in Australia.
Baseline study characteristics are compiled in Table I. When
studies were evaluated using the NOS criteria, 12 were iden-
tified as being of high quality (NOS =7), while three studies
scored 3 pointsonthisscale.’**"?

All 16 studies reported the number of acute MIS patients with
mRS scores of 0-1 on day 90 post-rt-PA treatment. The overall
effect of mRS 0-1 at 90 days (Z = 2.45, p = 0.014) was statisti-
cally significant, suggesting that patients who underwent
thrombolytic therapy had better outcomes at 3 months post-
treatment relating to patients that underwent non-thrombo-
lytic treatment (OR = 1.12, 95% CI = 1.02-1.23, Figure 1).
Moderate heterogeneity was detected pertaining to this
endpoint (I>=0.0%, p>0.1), and a fixed-effects model was used
fortheseanalyses.

The incidence of sICH in MIS cases was published in 12 studies.
No heterogeneity pertaining to this endpoint was detected (I* =
0.0%, p = 0.747), so a model fixed-effects was used for subse-
quentanalysis.
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Table I: Included study characteristics.

Rt-PA / No rt-PA

Time from . .
Baseline mRS 0-1 Mortality
c::l:or Country Rr::::;c(:‘h t:::fr::zt NIHSS Cases Men Age (year) at3 sICH at3
(h) score months months
1 . Retrospective 66.4+11.1/
Lan'’ 2020 China cohort <45 <5 109/109 | 74/ 76 62.6+10.7 85/99 4/1 0/0
Tsivgoulis®2020 | America | Non-RCT | =45 <6 | 162/174 | 100/85 |62.5+14.9/64.5+15.1 %33/ 6/2 12/15
Haeberlin™ . Retrospective
2020 Switzerl cohort <6 <6 108/262 | 79/171 64+14/ 6314 98/235 14/9 0/0
T Retrospective 68.2+12.0/
Merlino™ 2020 Italy cohort =45 <5 |113/276 | 67/168 68.7+14.2 98/195 5/3 1/3
Khatri 2018 America RCT <3h <5 156/157 | 77/92 62+14/61+13 122/128 | 5/0 1/0
Chen? 2017 China |RetrosPectivel 45 | 5 | 134249 | 86/159 | 02:3% 10/632% 1041193 | 170 | 213
cohort 10.6
Ng' 2016 Australia Re”f;?;‘ét"’e <45 <3 | 3439 | - 74.5+11.9 31/28 |00 | [
Khatri 2015 America RCT <6 <5 55/51 | 28/31 82/81 46/33 0 0
Heldne 2015 Switzerland Cohort <45 <5 41/47 22/33 | 66.3£12.9/68+14.1 | 25/20 2/0 3/3
a1 Retrospective 63.9+13.7 104/
Choi™ 2015 Korea cohort =4.5 <5 144/224 |93/ 153 /63.8+14.0 134 8/ 6 2/23
Logallo 2014 Norway Re”f;f’oerctt"’e <45 <5 |158/1633|105/98567.3+13.9/69.9+14.1| 68/506 | 3/1 0
22 Retrospective 65.4+11.8/ 41/ 67
Nesi* 2014 Italy cohort <3 <6 47/81 | 33/59 66.94105 0/0 0/0
. 10 H
Greisenegger™ | pqiralia |RELTOSPECtiVEl 4 <5 | 445/445 [259/259| 69.6+12.6/70=11.9 | 329/284 | 11/0 | [J
2014 cohort
Urra® 2013 Spain | Non-RCT | =45 <5 | 119/84 | 82/52 | 988 i1133.2/69.() 99/68 | 0/0 2/3
Branko 2012 | America |\CTOSPECtVEl o3 <5 | 59/74 | 36/43 |66.5+16.4/70.1£14.5| 34/51 | 300 | 3/3
Khatri®2010 | America [Retrospective| =3 | =5 | 42016 | 30/10 | o220 333 [0 |10
Table II: Subgroup analysis results according to the duration from stroke onset to thrombolysis.
=3h 3-4.5h 4.5-6h
RR (95%Cl) Z,P RR (95%Cl) Z, P RR (95%Cl) Z, P
mRS 0-1 at 90 days 0.97(0.851.11) | 039, 0.699 | 1.10(1.031.17) | 2.850.004 | 1.04(0.89,1.21) | 0.48,0.633
SICH 5.98 (1.20,29.91) 2.18,0.029 4.36 (2.39,7.96) 4.79,0.000 3.46 (1.54,7.76) | 3.00,0.003
Mortality 1.45 (0.41,5.16) 0.58,0.564 0.57 (0.35,0.95) 2.15,0.031 - -
mRS score (0-3)at 3 months
Study - Study sICH %
0 OR (95% CI) Weight o OR (95% C) Weight
Lan (2020) 0.86(0.58,1.27) 633 Lan 2020) __5_‘ 400 (0.44,3637) s
Tsivgoulis (2020) 1.18(0.84, 1.66) 7.29 :
Haeberlin (2020) - 1.01(0.73,1.40) 852 Thgouts 2020) n 320641619 "o
Merlino (2020) 123(0.89,1.70) 7.62 Haebertn (2020) 377(1.59,8.98) 288
Khatri (2018) - 0.96 (0.69, 1.34)  8.37 Merino (2020) 407 (0.96,17.32) 997
Chen (2017) — 112(081,154) 829 . 4 s noesL21%0) 206
Ng (2016) - 127(0.64,253) 1.70 | o
Choi (2015) —— 121(0.87,1.68) 7.51 Chea @07) —_—l Nenwn b
Heldne (2015) - > 1.43(0.70,2.95) 145 Chol (2015) —-=-:— 207 (0.71,6.10) 2641
Khatri (2015) —_— 129(072,233) 231 Hekine 2015) ———— snez.i26 263
Nesi (2014) ——eeeee 1.05 (0.62, 1.79) 315 @014 | 2300 (1.35,391.49) 288
Greisenegger (2014) += 116(0.94,1.42) 1983 N
Logallo (2014) e 1.39(1.03,1.88) 7.97 Logalo 2014) 3101 321.29984) 103
Umra (2013) + 1.03 (0.68, 1.56) 5.16 Branko (2012) — T 876 (0.4, 173.03) 252
Branko (2012) —_—— 0.84 (0.48,145) 326 Knatri (2010) —E_Z__ 1.16 (0.05, 30.06) 407
Khatri (2010) - 097 (0.41,229) 124 R
Overall (I-squared = 0.0%, p = 0.930) <> 112(1.02,1.23)  100.00 Overal (-squared = 0.0%, p = 0.747) Q 446(275,723) 100.00
Test for overall effect:Z= 2 45 P=0.014 H Test for overall effect:Z= 6.05 P = 0.000 H
,3'39 1 2‘95 00'255 1 3;'

Figure 1: Forest plots for the initial endpoint of desirable data (mRS

score: 0-1) at 90 days of posttreatment in acute mild stroke patient.

(sICH) incidence in acute mild stroke patients.

Figure 2: Forest plots for symptomatic intracranial hemorrhage
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Mortality at 3-months

Study %
[} OR (95% CI) Weight

Tsivgouls (2020) 0.86 (0.39, 1.89) 3055
Merdino (2020) 081(0.08,7.91) 394
Khatri (2018) 3.02(0.12, 74.68) 113
Chen (2017) 1.24(0.20,7.51) 473
Heldne (2015) 1.15 (0.2, 5.99) 5.97
Choi (2015) 0.14 (0.03, 0.58) 38.46
Una (2013) 047 (0.08, 2.88) 783
Branko (2012) T 1.25(0.24, 6.44) 581
Khatri (2010) 1.16 (0.05, 30.06) 159
Overall (I-squared = 0.0%, p = 0.459) 0 0.64 (0.39, 1.03) 100.00

Test for overall effect: Z = 1.85 P=0.064

DI'M 1 74'7

Figure 3: Forest plots for mortality in all patients for acute mild stroke.

Subgroup analysis of mRS score(0-1) at 3 months

Study %
D RR(95%Cl)  Weight
<4.5h |
Lan (2020) R 0.92(0.74, 1.14) 643
Tsivgoulis (2020) ——a— 1.11(0.90, 1.36) 7.18
Merlino (2020) — 1.12(0.94, 1.34) 8.12
Chen (2017) —:.E 1.07 (0.89, 1.28) 8.39
Ng (2016) e = — 1.14 (0.78, 1.67) 1.85
Choi (2015) —t— 1.12(0.92,1.37) 7.38
Heldne (2015) o= 1.27(0.79, 2.05) 1.34
Greisenegger (2014) --ﬁ— 1.09(0.97, 1.23) 19.68
Logallo (2014) _— 1.27 (1.03, 1.57) 6.51
Urra (2013) —_—— 1.02(0.81, 1.28) 5.39
Subtotal (I-squared = 0.0%, p = 0.790) < 1.10 (1.03, 1.17) 72.26
<o :

'
Haeberlin (2020) —_— 1.01(0.85, 1.19) 9.26
Khatri (2015) —_— 1.16 (0.82, 1.63) 242
Subtotal (I-squared = 0.0%, p = 0.466) == T 1.04 (0.89, 1.21) 11.69
< ’

|
Khatri (2018) ?J—_ 0.98 (0.81, 1.18) 8.50
Nesi (2014) - 1.03(0.77,1.37) 3.36
Branko (2012) —_— 0.90 (0.64, 1.26) 2.93
Khatri (2010) . 0.98 (0.61, 1.58) 1.26
Subtotal (I-squared = 0.0%, p = 0.945) <:>I=- 0.97 (0.85, 1.11) 16.05
. |
Overall (I-squared = 0.0%, p = 0.889) <> 1.07 (1.0, 1.13) 100.00

Y

:

T * T
488 1 2.05

Figure 4: Subgroup analysis of mRS score (0-1) at 3 months.

Subgroup analysis of sICH according to time from onset to treatment

Study %
D RR (95% Cl) Weight
<4 5h

389(0.44,3429) 553
314(0.64,1535)  10.67
394(096,1622) 974

Lan (2020) —
Tsivgoulis (2020) -
Merlino (2020)

Chen (2017) 551(0.23, 134.45) 1.92
Choi (2015) E 2.02(0.71,5.70) 26.07
Heldne (2015) 545(0.27,11051) 261
Greisenegger (2014) 22.45(1.33,379.76) 2.76
Logallo (2014) 30.45 (3.19,291.01) 0.98

Subtotal (I-squared = 0.0%, p = 0.484) 436(239,79) 6029

—_—
—_—

<6h

Haeberlin (2020) 3.46(1.54,7.76) 3051

Subtotal (I-squared = %, p =) 3.46 (1.54,7.76) 3051

—_—

-

<3h
Khatri (2018) — 10.73 (0.60, 192.41) 2.76
Branko (2012) — 8.33(0.44, 158.29) 249
Khatri (2010) —_—— 1.16(0.05,27.08) 3.94
Subtotal (I-squared = 0.0%, p = 0.536) -~ 5.98(1.20,29.91) 9.20
Overall (l-squared = 0.0%, p = 0.720) <> 4.23(2.66, 6.74) 100.00
T T
00263 1 380

Figure 5: Subgroup analysis of sICH according to the time from onset
to treatment.

Subgroup analysis of mortality at 3 months according to time from onset to treatment
Stugy %
o RR (95% CI) Weight
s4.5n
Tivgouls (2020) 087 (0.42, 1.80) 3160
Merino (2020) 082 (0.08, 7.76) Y
Chen (2017) - 1.24 (0.21,7.30) 482
Heldne (2015) - 1.14(0.24,5.34) 617
Chol (2015) ) 0.15 (0.04,0.61) 3755
Urra (2013) - 048 (0.08, 281) 767
Subtotal (Lsquared = 20.8%, p = 0.277) <> 0.57 (0.35, 0.95) 91.44
n H
Khatri (2018) - 3.00 (0.12, 73.08) 110
Branko (2012) + 1.24 (0.26, 5.94) 588
Khatri (2010) - 1.16 (0.05, 27.08) 158
Subtotal (-squared = 0.0%, p = 0.880) - 145 (0.41,5.16) 856
Overail (-squared = 0.0%, p = 0.476) <> 065 (0.41,1.03) 100.00
T T
0137 1 731

Figure 6: Subgroup analysis of morality at 3 months according to
time from onset to treatment.

The overall effect (z = 6.05, p <0.001) was statistically
significant (Figure 2), revealing that this risk of sICH was
4.46 times higher in patients that underwent rt-PA treatment
relating to patients that underwent non-thrombolytic treat-
ment (OR = 4.46, 95% CI = 2.75-7.23).

Mortality within a 3-month follow-up period was reported in
9 studies. No heterogeneity was detected pertaining to this
endpoint (I = 0.0%, p = 0.459), so assessments were accom-
plished utilising a model of fixed-effects. The overall effect (z
= 1.85, p = 0.064) was not statistically considerable, indi-
cating that rt-PA and non-thrombolytic treatments were not
correlated with differences in mortality of the patient (OR =
0.64, 95% Cl = 0.39-1.03, Figure 3).

The potential publication was next assessed using funnel
plots. Funnel plots pertaining to sICH and mRS score at 3
months were roughly symmetrical, consistent with a lack of
significant publication bias. Begg's measurement and
Egger's measurement similarly exhibited no evidence of
publication bias pertaining to favourable mRS score at 3
months (Begg's Test[Jp = 0.685, Egger's test: p = 0.115),
sICH (Begg's Test: p = 0.631, Egger's test: p = 0.114), and
mortality (Begg's Test: p = 0.754, Egger's test: p = 0.448)
as shown in supplementary materials). The number of
studies on mortality is less than 10, so funnel chart is not
suitable for publication bias detection.

To a large extent, the duration from stroke to thrombolysis
usually affects the therapeutic effect of stroke. In order to
explore the effect of thrombolysis duration on stroke
recovery, subgroup analysis was carried out according to the
duration from onset to thrombolysis. The results showed that
the thrombolytic effect (mRS 0-1 at 90 days) was the best
within 4.5 hours (RR= 1.07, 95% Cl = 1.01-1.13) (Figure 4,
Table Il). Subgroup analysis of sICH showed that the faster
thrombolysis, the greater the possibility of sICH (=3h,
RR=5.98, 95% CI = 1.20-29.91; <4.5h, RR=4.36, 95% Cl =
2.39-7.96; <6h, RR=3.46, 95% CI = 1.54-7.76) (Figure 5,
Table Il). Subgroup analysis of post-thrombolytic mortality
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showed that thrombolytic mortality was lower at 4.5 hours
(RR=0.57, 95% Cl = 0.35-0.95) and increased within 3 hours

(RR=1.45, 95% Cl = 0.41-5.16) (Figure 6, Table II).
DISCUSSION

Herein, it was determined that the administration of intrave-
nous rt-PA therapy within 6 hours after stroke occurrence
was associated with improved functional outcomes in 90
days of post-treatment. Relating to non-thrombolytic treat-
ment, alteplase thrombolysis did not significantly increase
patient mortality, although it was associated with an
increased risk of sICH. The duration from stroke occurrence
to thrombolysis affects the functional recovery, sICH and
mortality of post-treatment. Within 4.5 hours, the functional
recovery was the fastest, and the risk of mortality and sICH
was the lowest. However, the risk of mortality and sICH will
increase within 3 hours. Therefore, the thrombolysis dura-
tion should be controlled in 3-4.5 hours.

Uncertainty regarding the relative benefit of intravenous rt-
PA treatment has risen following the publication of observa-
tional studies reporting greater clinical benefit coinciding
with increased sICH risk among the patients undergoing
such treatment relating to individuals undergoing non-
thrombolytic care. The present meta-analysis confirmed
these findings, revealing alteplase treatment to be associ-
ated with elevated sICH risk (OR=4.46; 95% confidence
interval, 2.75 - 7.23). Khatri et al. included a small number
of AIS cases with mild symptoms (just 9.3% of overall
patients), potentially masking any increased risk of
bleeding associated with alteplase treatment.” In the study
published by Branko et al.,** the baseline patient groups
were unbalanced, potentially impacting study findings. The
NIHSS scores of patients with large vessels or distal occlu-
sion in the alteplase group, in the study conducted by Tsiv-
goulis et al., were higher for patients in the alteplase group
relating to the control group. Thus, increasing the risk of
sICH in the former group.'® The PRISMS study was a
randomised multicentre clinical trial appraising the thera-
peutic efficacy of alteplase,” As the study was subject to
early termination, however, it did not yield substantial-high-
-quality evidence. Among a total of 5,910 patients with
NIHSS scores of 0-5 in a national US registry that under-
went routine alteplase treatment, 1.8% of patients experi-
enced sICH.”* In the present analysis, the absolute risk of
sICH associated with alteplase was 3.3% (63/1926), which
was higher than 1.8%, but lower than the 6-7.7% sICH risk
in individuals with higher NIHSS scores.””?® This risk of
bleeding is acceptable. Prior analyses of observational
cohorts that underwent non-thrombolytic treatment may
have incorporated individuals with more severe disease,
given recent trends towards the increasingly prevalent utili-
sation of alteplase to treat minor stroke patients in clinical
settings.””*®

The outcomes of the present research are in a desirable
agreement with those of a prior meta-analysis on this topic
that similarly found intravenous alteplase to be correlated
with improved functional data in acute mild stroke cases.
While such treatment enhanced the chance of sICH, the risk
was very low and not associated with any increase in
mortality.”® The present meta-analysis included significantly
more MIS patients than did the prior analysis (5,846 vs.
1,591 patients), incorporating more studies and analysing
outcomes from cases with a large vessel or distal occlusion
stroke subtypes. The heterogeneity correlated with the anal-
yses of this study was low, and no evidence of publication
bias was realised.

There are certain limitations to this analysis. For one, only
English studies were included in this analysis of this study,
and studies published in other languages may, therefore,
have been overlooked. Second, treatment initiation times
and baseline NIHSS scores varied among the 16 included
studies (Table 1), potentially impacting the thrombolytic
efficacy of alteplase. The analyses of this study also did not
distinguish the proportion of individuals with particular
stroke subtypes, and the 16 studies included herein
enrolled patients with different stroke etiology. Different
ischemic stroke subtypes, such as large vessel disease,
small vessel stenosis, and cryptogenic stroke may have
impacted alteplase treatment responses, influencing
perceived net benefit. In addition, as the studies included
herein were observational, selection bias has the potential
to have influenced these results.

Overall, strengths of these analyses include the comprehen-
sive literature review, clear inclusion criteria enabling focus
on the patients most likely to benefit from alteplase treat-
ment, risk assessment of bias, use of a scoring method to
evaluate the strength of the underlying evidence, and an
overview of the risk-benefit ratio associated with alteplase
use.

CONCLUSIONS

These results indicate that acute mild ischemic stroke cases
exhibited improved 90-day favourable functional outcomes
following alteplase treatment relative to controls. However,
such treatment was also correlated with an enhanced
chance of sICH.

As the analyses did not include randomised controlled trials
and the results are susceptible to selection bias, further
large-scale prospective randomised analyses are necessary
to definitively establish the efficacy and safety of intrave-
nous alteplase thrombolysis for treating the acute mild
ischemic stroke.
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