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Supplementary Table 1 Search Strategy

1. cerebrovascular disorders/ or basal ganglia cerebrovascular disease/ or brain ischemia/ or exp brain infarction/ or hypoxia-ischemia, brain/ or
carotid artery diseases/ or carotid artery thrombosis/ or carotid artery, internal, dissection/ or intracranial arterial diseases/ or cerebral arterial
diseases/ or infarction, anterior cerebral artery/ or infarction, middle cerebral artery/ or infarction, posterior cerebral artery/ or exp "Intracranial
Embolism and Thrombosis"/ or exp stroke/ or vertebral artery dissection/

2. (isch?emi$ adj6 (stroke$ or apoplex$ or cerebral vasc$ or cerebrovasc$ or cva or attack$)).tw.

3.1o0r2

4. thrombolytic therapy/

5. fibrinolytic agents/ or plasmin/ or plasminogen/ or tissue plasminogen activator/ or exp plasminogen activators/ or urokinase-type/ or
plasminogen activator/

6. fibrinolysis/

7. (thromboly$ or fibrinoly$ or recanalis$ or recanaliz$).tw.

8. ((clot$ or thrombus) adj5 (lyse or lysis or dissolve$ or dissolution)).tw.

9. (tPA or t-PA or rtPA or rt-PA or plasminogen or plasmin or alteplase or actilyse).tw.

10. (anistreplase or streptodornase or streptokinase or urokinase or pro?urokinase or rpro?uk or lumbrokinase or duteplase or lanoteplase or
pamiteplase or reteplase or saruplase or staphylokinase or streptase or tenecteplase or desmoteplase or retevase).tw.

11.4or50r60r7o0r8or9orl0

12.3and 11




Supplementary Table 2 Characteristics of studies included in the review

Baseline Onset to
TPA NIHSS: treatment mRS2-6 at 3 SICH per
dose, No. of median timein months, n(%) Death, n(%) SICH per SICH per ECASS, n (%)
Publication Origin mg/kg cases Age, years | (range) minutes (95%Cl) (95%Cl) NINDS SISTS-MOST | (95% CI)
NINDS 1995 179/312(57.4) 53/312(17) 20/312(6.4)
Y(Part 1 and 2) USA 0.9 312 | 68 (11) 14 (1-37) 119.7 | (51.9-62.9) (12.8-21.2) (3.7-9.1)
European
Union
members in
2002,
SITS-MOST including
study group Norway and 3750/6136(61.1) | 701/6218(11-3) | 468/6438(7-3) | 107/6444(1-7) | 296/6442(4-6)
20072 Iceland 0.9 6483 | 68 (59-75) | 12 (8-17) 136 (33) (59.9-62.3) (10-5-12-1) (6-7-7-9) (1-4-2-0) (4-1-5-1)
Suwanwela et al
2006° Thailand 0.6 2 | 65(12) 18 (9-32) 130 (45-180)
17/32(53.1)
0.9 32 20 (8-32) 138 (55-180) | (35.8-70.4)
Yamaguchi et al 65/103(63.1) 10/103(9.7) 6/103 (5.8)
20064 Japan 0.6 103 | 70.9 (9.8) 15 (5-30) 150.5 | (53.8-72.4) (4.0-15.4) (1.3-10.3)
Padma et al 1/54(1.8) 0/54 (0)
20075 India 0.9 54 66 | 14(8-22) 170.8 (-1.7-5.3) * (0-54)
Yoneda et al 15/20(75) 3/20(15) 1/20(5)
20078 Japan 0.6 20 | 68(14) 19(5-37) 136(87-180) (56-94) (-0.6-30.6) (-4.6-14.6)
Sharma et al Average 1/31 (3.2) 2/32 (6.3)
2008’ India 0.9 32 | 66 (38-78) | 14(8-22) 150 (93-248) | mRS=1.2 (-3.0-9.4) (-2.1-14.7)
29/43(67) 4/43(9.3) 2/43 (4.7)
Hsu et al 20098 | Taiwan 0.9 43 | 63 (13) 18 (6—32) 134 (30-224) | (52.9-81.1) (0.6-18.0) (-1.6-11.0)
mRS=<2: 29/57
Salam et al (50.9) 7/57(12) 1/57 (1.7)
2009° India 0.6-0.9 57 | 62(35-78) 12(5-21) 140 (55-185) | (38.0-63.6) (3.6-20.4) (-1.7-5.1)
Toyoda et al 401/600(66.8) 43/600(7.2)
200910 Japan 0.6 600 | 72(12) 13(7.3-19) 145(121-166) | (63.0-70.6) (5.4-9.5) 1.3 (0.7-2.6)
Boddu et al 38/72(52.8) 6/72(8.3) 4/72 (5.5)
2010% India 0.9 72 | 53(12.3) 11(7-23) 152(28) (41.3-64.3)** (1.9-14.7)** (0.2-10.8)




Chao et al 0.72%0. 68/116(58.6) 8/116(6.9) 6/116(5.2) 2/116(1.7) 3/116(2.6)
2010*? Taiwan 07 116 | 66.7(13.3) | 14.9+6.0 141.6+34.9 (49.6-67.6) (2.3-11.5) (1.2-9.2) (-0.7-4.1) (-0.3-5.5)
0.90+0. 78/125(62.4) 16/125(12.8) 13/125(10.4) 7/125(5.6) 10/125(8.0)
02 125 | 64.9(11.7) | 15.945.6 137.5+39.4 (53.9-70.9) (6.9-18.7) (5.0-15.8) (1.6-9.6) (3.2-12.8)
8/17(47.1) 1/17(5.9)
Lau et al 2010*® | Hong Kong 0.9 17 71 | 16(9-23) 144(42) (23.4-70.8) (-5.3-17.1)
Mori et al 31/58(53.4) 1/58(1.7)
2010 Japan 0.6 58 | 70.3(11.5) | 12(5-22) 132(24) (39.6-65.6) (-17-5.1)
Nakagawara et 3313/4944(67.0) | 985/7492(13.1) 259/7492(3.5)
al 2010*° Japan 0.6 7492 | 72(65-79) 15(9-20) 133(110-160) | (65.7-68.3) (12.4-13.9) (3.1-3.9)
Nguyen et al 0.6- 21/48(43.7) 1/48 (2.1) 1/48 (2.1)
2010 Vietnam 0.86 48 | 57(13) 10.5(5.7) 141(33) (29.7-57.7) (-2.0-6.2) (-2.0-6.2)
48/73(65.7) 9/73(12.5) 4/73 (5.5)
0.9 73 | 58(14) 12(7) 145(33) (54.8-76.6) (4.9-20.1) (0.3-10.7)
Sharma et al 0.5- 31/48(64.6) 5/48(10.4) 7/48 (14.5)
2010% Singapore 0.71 48 | 55(12) 12(10) 165(30) (51.1-78.1) (1.8-19.0) (4.5-24.5)
34/82(41.5) 11/82(13.4) 1/82 (1.2)
0.9 82 | 62(13) 15(11) 155(47) (30.8-52.2) (6.0-20.8) (-1.2-3.6)
Wasay et al Not 4/21(19)
20108 Pakistan 0.9 21 | 62(27-77) availaible 169(95-200) (2.2-35.8)
Zhou et al 15/23(65.2) 4/23(17.4) 1/23(4.3) 1/23(4.3)
2010%° China 0.6-0.7 23 | 69.8(8.6) 12.6(6.8) 170.3(43.9) (45.7-84.7) (1.9-32.9) (-4.0-12.6) (-4.0-12.6)
19/31(61.3) 5/31(16.1) 3/31(9.7) 1/31(3.2)
0.8 31| 72.9(8.7) 12.7(5.0) 174.3(45.2) (44.2-78.4) (3.2-29.0) (-0.7-20.1) (-3.0-9.4)
25/51(49) 6/51(11.8) 5/51(9.8) 2/51(3.9)
0.9 51 | 72.7(10.7) | 13.0(6.3) 153.5(53.0) (35.3-62.7) (2.9-20.7) (1.6-18.0) (-1.4-9.2)
Chen et al 56/95(59) 7/95(7.4) 5/105(4.8) 4/105(3.8)
2012% Taiwan <0.85 105 | 67.9(12.8) | 13.3(6.2) 144(41) (49.1-68.9) (2.1-12.7) (0.7-8.9) (0.1-7.5)
90/146(61.6) 12/146(8.2) 4/156(2.6) 2/156(1.3)
20.85 156 | 67.9(12.3) | 13.1(6.3) 141(39) (53.7-69.5) (3.7-12.7) (0.1-5.1) (-0.5-3.1)
Koga et al Not 336/532(63.1) 43/600(7.2)
2012% Japan 0.6 600 | 81.7(8.6) availaible Not availaible | (59.0-67.2) (5.1-9.3) 16(2.7%)
Muengtaweepo
ngsa et al 58/100(58) 14/100(14) 2/100(2)
20122 Thailand 0.9 100 65 | 15(3-34) 160(60-270) (48.3-67.7) (7.2-20.8) (-0.7-4.7)




15/31(48.4) 1/31(3.2) 3/31(9.1)
Pan et al 201223 | China <0.75 31 | 63.8(9.3) 8.7(4.6) 185.3(54.4) (30.8-66.0) (-3.0-9.4) (-1.0-19.2)
0.75- 13/33(39.4) 1/33(3.0) 5/33(16.1)
0.90 33 | 64.5(7.7) 9.2(5.0) 190.4(62.2) (22.7-56.1) (-2.8-8.8) (3.6-28.6)
8/19(42.1) 2/19(5.3) 2/19(10.5)
0.9 19 | 65.7(9.3) 11.1(5.8) 177.2(44.0) (19.9-64.3) (-4.8-15.4) (-3.3-24.3)
Chao et al 90/146(61.6) 14/181(7.7) 10/181 (5.5) 5/181(2.8) 10/181(5.5)
201424 Taiwan 0.6 181 | 70.1(10.9) | 14.4(6.1) 147.7(41.7) (53.7-69.5) (3.8-11.6) (2.2-8.8) (0.4-5.1) (2.2-8.8)
112/156(71.8) 19/199 (9.6) 10/199 (5.0) 4/199 (2.0) 6/199 (3.0)
0.7 199 | 70.1(10.9) | 14.7(6.4) 140.4(36.7) (64.7-78.9) (5.5-13.7) (2.0-8.1) (0.1-4.0) (0.6-5.4)
125/171(73.1) 18/202 (8.9) 12/202 (5.9) 5/202(2.5) 11/202 (5.5)
0.8 202 | 66.9(13.5) | 15.2(6.5) 145.5(36.0) (66.5-79.7) (5.0-12.8) (2.7-9.2) (0.3-4.6) (2.3-8.6)
243/367(66.2) 35/422 (8.3) 31/422 (7.4) 71422 (1.7) 21/422 (5.0)
0.9 422 | 66.1(12.0) | 15.0(7.7) 137.3(57.3) (61.4-71.0) (5.7-10.9) (4.9-9.8) (0.4-2.9) (2.9-7.1)
175.2(151.1- 43/74(58.1) 14/74(5.4)
Liao et al 201425 | China 0.5-0.7 75 | 62(52-71) 10(7-17) 190.8) (46.9-69.3) (0.3-10.5)
0.7- 175.8(139.8- 66/127(52.0) 11/127(8.7) 12/131(9.2) 5/131(3.8) 11/131(8.4)
0.85 131 | 68(57-73) 10(6-15) 199.8) (43.3-60.7) (3.8-13.6) (4.3-14.1) (0.5-7.1) (3.6-13.2)
0.85- 167.4(139.8- 307/665(46.2) 49/666(7.4) 33/678(4.9) 11/678(1.6) 21/678(3.1)
0.95 678 | 63(55-72) 11(7-15) 195.0) (42.4-50.0) (5.4-9.4) (3.3-6.5) (0.7-2.5) (1.8-13.2)
South
Korea,
China, India,
and 332/579(57.3) 59/579(10.2) 51/586(8.7) 11/587(1.9) 33/585(5.6)
Rha et al 2012%¢ | Singapore 0.9 591 | 64(55-72) 12(8-17) 130(105-160) | (53.3-61.3) (7.7-12.7) (6.4-11.0) (0.8-3.0) (3.7-7.5)
Takayanagi et 66/87(75.9) 14/87(16.1)
al 201427 Japan 0.6 87 | 71.7(11.5) | 16.8(9.1) 142.6(30.1) (66.9-84.9) (8.4-23.8)
304/450(67.6) 57/450(12.7) 38/450(8.4)
Kim et al 2015%% | Korea 0.6 450 | 69.0(12.7) | 13.9(7.0) 126(54) (63.3-71.9) (9.6-15.8) (5.8-11.0)
696/1076(64.7) 151/1076(14.0) 69/1076(6.4)
0.9 1076 | 68.2(12.3) | 10.5(6.0) 126(54) (61.8-67.6) (11.9-16.1) (4.9-7.9)
ENCHANTED(A 527/1024 (51-5) | 87/1043 (8-3) 62/1043(5.9) 10/1043(1.0)
sian) 2016 *° Asian 0.6 1043 | 64.1(11.8) | 9(5-14) 174(132-216) | (48.4-54.6) (6.6-10.0) (4.5-7.3) (0.4-1.6)
500/1020 (49-0) | 92/1036 (8-9) 88/1036(8.5) 23/1036(2.2)
0.9 1036 | 64.3(11.4) | 9(5-14) 168(126-210) | (45.9-52.1) (7.2-10.6) (6.8-10.2) (1.3-3.1)
ENCHANTED 855/1607 (53.2) | 140/1654 (8.5) 98/1654 (5.9) 17/1654 (1.0)
2016 0.6 1607 | 68 (58-76) | 8 (5-14) 170(125-218) | (50.8-55.6) (7.2-9.8) (4.8-7.0) (0.5-1.5)
817/1599 (51.1) | 170/1599 (10.3) | 131/1643 (8.0) | 35/1643 (2.1)
0.9 1599 | 67 (58-76) | 8(5-14) 170(127-219) | (48.6-53.6) (8.8-11.8) (6.7-9.3) (1.4-2.8)




*outcome at 1 month **outcome at 12 months

rtPA: recombinant tissue plasminogen activator; NIHSS: National Institutes of Health Stroke Scale; mRS: modified Rankin Scale; sICH: symptomatic intracranial hemorrhage;

NINDS: National Institute of Neurological Disorders and Stroke; SITS-MOST: Safe Implementation of Thrombolysis in Stroke-Monitoring Study; ECASS: European Cooperative
Acute Stroke Study.



Supplementary Table 3 Quality assessment of the included studies

Publications

Selection

Comparability

Outcome

Observational studies

Representativeness

of the exposed
cohort

Selection of
the non-
exposed
cohort

Ascertainment
of exposure to
implants

Demonstration
that outcome
of interest was
not present at
start of study

Assessment
of outcome

Follow-up
long
enough
for
outcomes

Adequacy
of follow
up of
cohorts

Suwanwela et al 20063

o

*

*

*

o

Yamaguchi et al 2006*

*

*

*

*

Padma et al 2007

*

*

* O

Yoneda et al 20076

*

Sharma et al 20087

*

Hsu et al 20098

Salam et al 2009°

Toyoda et al 200910

* Ol O Ol O] O

Boddu et al 201011

* O

¥ O] O] O O] ©O| O] ©O| ©

Oo| Ol O] Ol O] O]l O] ©O| ©

Chao et al 20102

*
*

Lau et al 201013

o

o

Mori et al 20104

* O

o

*

Nakagawara et al 2010°

*

¥ Ol O] ©

o

* O

Nguyen et al 20106

*
*

Sharma et al 201017

*

*

o

*

Wasay et al 20108

o

Zhou et al 20101°

*

*

Chen et al 201220

* Ol O

Koga et al 20122

*

Muengtaweepongsa et al 201222

Pan et al 201223

ol ©O| O] ©

Chao et al 201424

* Ol O

* O O] O] ©




Liao et al 201425 * * * * * * *

Rha et al 201226 * 0 * * 0 * *
Takayanagi et al 2014%7 0 0 * * 0 * *

Kim et al 20152 * * * 0 * *

Clinical trial Random sequence | Allocation Blinding of Blinding of Incomplete Selective Other bias

generation concealment | participants outcome outcome data | reporting
and personnel | assessment
ENCHANTED 2° Low risk Low risk High risk Low risk Low risk Low risk Low risk

ENCHANTED: The ENhanced Control of Hypertension And Thrombolysis strokE stuDy



A total number of 480 articles were identified

A 4

412 potential articles for title and
abstract screening

Exclusion of duplications (n=68)

A 4

Not humans, laboratory studies (n=61)
Not research thrombolysis (n=120)
Other diseases (n=121)

Comments or reviews (n=55)

64 potential articles for full text screening

|

27 met eligibility

Sample size less than 10 (n=2)
No data available (n=30)
Repeated abstracts (n=5)

Supplementary Figure 1 Flow chart of literature search




Low-dose Standard-dose
Study rtPA rtPA

0 i 0
Events Total Events Total OR (95% CI) Weight,%

Observational study

Suwanwela et al 2006 2 2 17 32 - 3> 4.43(0.20,99.56) 0.13
Chao etal 2014 90 146 243 367 0.82(0.55, 1.22) 8.23
Kim et al 2015 304 450 696 1076 1.14(0.90, 1.44) 23.85

Subtotal (I-squared = 28.1%, p = 0.249) 1.05(0.86,1.29)  32.22

Clinical trial

ENCHANTED 855 1607 817 1599 1.09(0.96, 1.25) 67.78

Heterogeneity between groups: p = 0.752

Overall (I-squared = 0.0%, p = 0.410) 1.08(0.96,1.21)  100.00

1
A

<€ >

Favors low-dose Favors standard-dose

Supplementary Figure 2 Association between the rtPA dose and death or disabilty in studies with only low-dose rtPA of
0.6mg/kg and standard-dose of 0.9mg/kg

Footnote: CI: confidence interval, ENCHANTED: ENhanced Control of Hypertension And Thrombolysis strokE study, OR: odds
ratio, rtPA: recombinant tissue plasminogen activator



Low-dose Standard-dose

rtPA rtPA .
Study Events Total Events Total OR (99% C1) Weight/%

Observational study
Suwanwela et al 2006 2 2 17 32 > 4.43(0.20,99.56) 0.30
Chao et al 2010 68 116 78 125 0.85(0.51,1.43) 7.87
Nguyen et al 2010 21 48 48 73 0.41(0.19,0.87) 4.45
Sharma et al 2010 31 48 34 82 257(1.23,5.37) 4.56
Zhou etal 2010 34 54 25 51 1.77(0.81,3.86) 4.15
Chen etal 2012 56 95 90 146 0.89(0.53,1.51) 7.65
Pan etal 2013 28 64 8 19 1.07(0.38,3.02) 252
Chao et al 2014 327 473 243 367 1.14(0.85,1.53) 15.23
Liao et al 2014 109 201 307 665 1.38(1.01,1.89) 14.11
Kim et al 2015 304 450 696 1076 1.14(0.90,1.44) 18.01

Subtotal (I-squared = 48.0%, p = 0.044) 113(0.91,1.42) 78.86

Clinical trial
ENCHANTED (Asian) 527 1024 500 1020

1.10(0.92,1.31) 21.14

Overall (I-squared = 42.7%, p = 0.065) 1 1.13(0.95,1.34)  100.00

..-.9.-.-.

I 1
1 & 1 o 10

< r

Favors low-dose Favors standard-dose

Supplementary Figure 3 Association between the rtPA dose and death or disabilty in studies in only Asian countries

Footnote: ClI: confidence interval, ENCHANTED: ENhanced Control of Hypertension And Thrombolysis strokE study, OR: odds
ratio, rtPA: recombinant tissue plasminogen activator



Low-dose Standard-dose

Study rtPA rtPA . o
Events Total Events Total OR (35% CI) Weight,%

Observational study

Suwanwela et al 2006 0 2 2 32 - ) 2.44(0.09,66.08) 3.72
Chao etal 2014 10 181 21 422 1.12(0.52,2.43) 26.87
Kim et al 2015 38 450 69 1076 1.35(0.89,2.04) 36.31
Subtotal (I-squared = 0.0%, p = 0.855) 1.31(0.91,1.87) 66.90
Clinical trial
ENCHANTED 20 1607 42 1599 —— 0.47(0.27,0.80) 33.10
Overall (I-squared = 70.5%, p = 0.017) 0.92(0.47,1.80) 100.00

| | 1

A 51 10

<€ >

Favors low-dose Favors standard-dose

Supplementary Figure 4. Association between the rtPA dose and symptomatic intracranial hemorrhage in studies with
only low-dose and standard-dose rtPA

Footnote: CI: confidence interval, ENCHANTED: ENhanced Control of Hypertension And Thrombolysis strokE study, OR: odds
ratio, rtPA: recombinant tissue plasminogen activator



Low-dose Standard-dose

rtPA rtPA .
Stud y 9
y Events Total Events Total OR (35% Cl) Weight,%

Observational study .
Suwanwela et al 2006 0 2 2 32 > 2.44(0.09,66.08) 2.09
Chao et al 2010 3 116 10 125 0.30(0.08,1.12) 8.57
Nguyen etal 2010 1 48 4 73 - 0.37(0.04,3.42) 4.1
Sharma et al 2010 7 48 1 82 _— 13.80(1.64,115.97) 4.40
Zhou et al 2010 2 54 2 51 0.94(0.13,6.93) 4.86
Chen etal 2012 4 105 2 156 3.05(0.55, 16.96) 6.08
Panetal 2013 8 64 2 19 1.21(0.23,6.25) 6.47
Chao et al 2014 27 582 21 422 0.93(0.52,1.67) 16.20
Liao et al 2014 11 206 21 678 T 1.76(0.83,3.71) 14.23
Kim etal 2015 38 450 69 1076 2 bl 1.35(0.89,2.04) 18.19
Subtotal (l-squared = 34.6%, p = 0.131) <> 1.24(0.80,1.92) 85.20
Clinical trial
ENCHANTED (Asian) 1M 1043 29 1036 —— 0.37(0.18,0.74) 14.80
Overall (l-squared = 57.8%, p = 0.008) <> 1.04(0.63,1.73) 100.00

] 1

1, 1 o 10

Favors I:w-dose Favors sta:dard-dose

Supplementary Figure 5 Association between the rtPA dose and symptomatic intracranial hemorrhage in studies in only
Asian countries

Footnote: CI: confidence interval, ENCHANTED: ENhanced Control of Hypertension And Thrombolysis strokE study, OR: odds
ratio, rtPA: recombinant tissue plasminogen activator
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