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[Abstract] Objective To evaluate the efficacy and safety of thrombolytic therapy with recombinant
tissue - type plasminogen activator (rt - PA) in the treatment of acute ischemic stroke with broadened
therapeutic window (4.50-6.00 h). Methods Online databases, such as PubMed, Cochrane Library, China
National Knowledge Infrastructure (CNKI), Wanfang data were searched from January 1980 to August 2015
with key words: acute ischemic stroke, thrombolytic therapy, beyond 4.5 hours. The included studies were
evaluated according to Jadad Scale, and Meta-analysis was performed by using RevMan 5.3 software.
Results There were 681 relevant records through preliminary searching, and 3 randomized controlled
trials (RCTs) were finally included, involving 2033 patients with acute ischemic stroke (1029 patients in rt-
PA thrombolytic therapy and 1004 patients in placebo therapy), who were treated within 6 h from the onset
of symptoms. Results of Meta-analysis showed there were no statistical differences between rt-PA group
and placebo group on modified Rankin Scale (mRS) score (RR =1.070, 95% CI: 0.940-1.220; P = 0.310),
Barthel Index (BI) score (RR =1.040, 95%CI: 0.940-1.160; P = 0.430) and mortality (RR =1.260, 95%CI:
0.990-1.610; P = 0.060). However, the incidence of intracerebral hemorrhage (ICH) in rt-PA group was
significantly higher than that in placebo group (RR = 1.550, 95% CI: 1.030-2.340; P = 0.030).
Conclusions  Thrombolytic therapy with rt- PA in broadened therapeutic window (4.50-6.00 h) is not
effective for treating acute ischemic stroke, and the risk of ICH is increased with rt - PA treatment.
However, this conclusion still needs to be verified with more high-quality, multi-center, large-sample RCTs.
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Table 1. Baseline characteristics of 3 included studies
Sex [case (%)] o . -
Study Group N — Intervention Outcome 0 (?H(m up
Male Female (year) time (d)
ECASST " (1998)  rt-PA 409 248 (60.64) 161 (39.36) 68 rt-PA (0.90 mg/kg) within 6 h BI 90
Placebo 391 221(56.52) 170 (43.48) 68 Placebo within 6 h mRS
NIHSS
GOS
Adverse reaction
ECASS ™ (1995) rt-PA 313 188 (60.06) 125 (39.94) 66 rt-PA (1.10 mg/kg) within 6 h BI 90
Placebo 307 201 (65.47) 106 (34.53) 65 Placebo within 6 h mRS
Adverse reaction
ATLANTIS " rt-PA 307 57 (18.57) 250 (81.43) 66 rt-PA (0.90 mg/kg) within 5 h BI 90
(1999) Placebo 306 62 (20.26) 244 (79.74) 65 Placebo within 5 h mRS
NIHSS
GOS

Adverse reaction

ECASS, European Cooperative Acute Stroke Study, BK U Hr /£ 4 20 1 WG 45t BF 55 5 ATLANTIS, Alteplase Thrombolysis for Acute
Noninterventional Therapy in Ischemic Stroke , Bl % % [ 7% #4697 &M BRI 25 71 5 ri-PA |, recombinant tissue-type plasminogen activator, 5 4
21 2R 2F 5 1l D 005 W0 5 BT, Barthel Index, Barthel #8 %0 ; mRS, modified Rankin Scale, 8 & Rankin it 3 ; NTHSS, National Institutes of Health
Stroke Scale, 3% [# [ 37 TLA A58 B 245 it 425 GOS, Glasgow Outcome Scale, Glasgow Tl J& 43 2%

R2 A3 I R 545

Table 2. Quality evaluation of 3 included studies
Study Random sequence generation Randomization concealment Blinding Withdraw and exit ~ Jadad (score)
ECASST " (1998)  Computer-generated randomization Unclear Double-blind None 6
ECASS "™ (1995) Random number table Unclear Double-blind None 5
ATLANTIS ' (1999) Unclear Unclear Double-blind None 4

ECASS, European Cooperative Acute Stroke Study, BK ¥ Hp fF 20 & ¥ WG & 1 ©F 5¢ ; ATLANTIS, Alteplase Thrombolysis for Acute
Noninterventional Therapy in Ischemic Stroke , B4 BiVA # A Y7 20 B i o4 4< o
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r-PA Placebo Weight RR RR
Events Total Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI

ATLANTIS"™ (1999) 128 307 124 306 45.900  1.030[0.850, 1.240]
ECASS T 7' (1998) 165 409 143 391 54.100  1.100[0.930, 1.320]

Study or subgroup

Total (95%CI) 716 697  100.000  1.070[0.940, 1.220]

Total events 293 267 2 i 2 G
Heterogeneity: x*=0.280, df=1 (P=0.600); I =0.000% 0.200 0500 1.000  2.000 5.000
Test for overall effect: Z=1.010 (P=0.310) Favors (placebo) Favors (rt-PA)

rt-PA, recombinant tissue - type plasminogen activator, & 21 21 2 A 21 V5 fff J5L 3 1% ¥ 5 ATLANTIS, Alteplase Thrombolysis for Acute
Noninterventional Therapy in Ischemic Stroke, BT 3 Fif V5 1 73 J7 42 PR 81 M 1% 45 1 s ECASS, European Cooperative Acute Stroke Study , KX
PPMEAL 2 PER A< FF5E o The same for figures below

2 ke A v AR A G 90 d I rt-PA FIKIR A 2 5 22 BRI 2 mRS 43 LB AR AR E

Figure 2 Forest plot for comparison of mRS scores at 90th day of onset between 2 groups.

Siud ) rt-PA Placebo Weight RR RR

udy or subgroup Events Total  Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
ATLANTIVSVm (1999) 166 307 167 306 47.800  0.990[0.860, 1.150]
ECASSIT 7 (1998) 204 409 179 391 52.200 1.090[ 0.940, 1.260]
Total (95%CI) 716 697  100.000  1.040[0.940, 1.160]
Total events 370 346 ) -

1 ]

Heterogeneity: x*=0.830, df=1 (P =0.360); I'=0.000% 0610 0. ;00 1.()'00 10.1000 100.600
Test for overall effect: Z=0.790 (P =0.430) Favors (placebo) Favors (rt-PA)

B3 Stk v B &% 90 d B ri-PA KA R 4145 4 R 2 BT I 43 H A i AR A A

Figure 3 Forest plot for comparison of BI score at 90th day of onset between 2 groups.

Stud l rt-PA Placebo Weight RR RR
udy or subgroup Events Total Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
ATLANTIS ' (1999) 33 307 21 306 20.400 1.570[0.930, 2.640]
ECASS'™ (1995) 56 313 39 307 38.100 1.410[0.970, 2.050]
ECASS T 7 (1998) 43 409 42 391 41.600  0.980[0.650, 1.460]
Total (95%CI) 1029 1004 100.000  1.260[0.990, 1.610]
Total events 132 102 ; : : .
I L] I I 1
Heterogeneity: x°=2.510, df=2 (P =0.280); I’=20.000% 0.010 0.100 1.000 10.000 100.000
Test for overall effect: Z=1.880 (P =0.060) Favors (rt-PA) Favors (placebo)

B4 Ak PR v A K 90 d I rt-PA BRI IR 25 22 SRR 2100 AT R L B AR AR K

Figure 4 Forest plot for comparison of mortality rate at 90th day of onset between 2 groups.

rt-PA Placebo Weight RR RR
Study or subgroup Events Total Events Total (%) M-H, Random, 95%CI M-H, Random, 95%CI
ATLANTIS ™ (1999) 63 307 18 306 25200  3.490[2.120, 5.750] -
ECASS'™ (1995) 134 313 113 307 36.900  1.160[0.960, 1.410]
ECASS T 7 (1998) 179 407 155 386 38.000  1.210[1.030, 1.410]
Total (95%CI) 1027 999 100.000  1.550[1.030, 2.340]
Total events 394 286 . N . :
L) T T T 1
Heterogeneity: Tau’=0.110; x*=17.650, df=2 (P =0.000); I’ =89.000% 0.010 0.100 1.000 10.000 100.000
Test for overall effect: Z=2.110 (P =0.030) Favors (rt-PA) Favors (placebo)

BlS 2Pk A P R A 90 d B ri-PA KA R 2 22 JR R LA R i A A R AR P AR AR

Figure 5 Forest plot for comparison of incidence of intracerebral hemorrhage at 90th day of onset between 2 groups.
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Table 3.
statistical values

Sensitive analysis of interconversion bewteen fixed effects model and random effects model, and exchange of

Switch model

Exchange statistical value

frem RR value RR 95%C1 P value OR value OR 95%C1 P value
mRS score 0 or 1 1.070 0.940-1.220 0.320 1.120 0.900-1.380 0.310
BI score >95 0.020 -0.030-0.070 0.430 1.090 0.880-1.340 0.430
Mortality 1.270 0.960-1.670 0.090 1.300 0.990-1.710 0.060
Intracerebral hemorrhage 1.550 1.030-2.340 0.030 1.850 1.060-3.240 0.030

mRS, modified Rankin Scale, B K Rankin # 3 ; BT, Barthel Index, Barthel $§ 4{

BT BRI 415 TG R K56 (ECASS T 7)1
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