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p=0.002), age 61 - 80 years (adjusted RR 1.23;
p=0.002), door to needle time < 45 minutes
(adjusted RR 1.24; p=0.001) and non-diabetes
(adjusted RR 1.20; p=0.032).

For secondary end points, Udonthani hospital
group had non-significant higher rate of stroke
severity improvement at 24 hours post rtPA
treatment than community hospitals group (74.7%
vs 71.6%; adjusted ARR of 0.023; 95% ClI of -0.049,
0.096; p=0.527). Significant predictors for this
outcome were similar to favorable outcome.

For safety end point, community hospitals
group had significantly higher rate of sICH than
Udonthani hospital group (11.2% vs 6.7%; adjusted
ARR of 0.039; 95% CI of 0.001, 0.077; p=0.043).
Significant predictors for sICH included age over
80 years and AF (p< 0.05 for both factors).

Conclusion: The community hospitals group
had comparable effectiveness of itPA treatment with
the Udonthani hospital. However, the community
hospitals group had significant higher rate of sICH
than the Udonthani hospital group.

Keyword: Intravenous rtPA, Community
hospitals, Udonthani, Stroke fast track, Network
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ﬁTi\iwmmmmuﬁ Tnednaaiflu node-rtPA Alss
wmmmmu%u Faus 1 MAIAL WA, 2556 Liald
dszanaudandngarsilifuusnisguainunlsa
VADARDAANDITIALRBALBELNAURENANINTF I
ATALARNLIETINIYNENND

AnsAnENATEHAI aan AN e ey
s2@nBuani1sinE1lsANAeAREAANEIT1ALASA
WREUNAUAIEN rtPA ﬁimwmmmmmﬁ Lash
node-rtPA Tsemenunaguau Inennsnfsauey
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Al 4.5 daluenaainenns (activate stroke fast
track)

5. WraUsunIadNDNNIsFNEIAaLeN rtPA

o V1 A & a o
andnafiel3AnaanaanANeIARDARELINAY
IA5U8N rtPA

Thai * Journal * of ® Neurology

6. WhtLauszazinamausidlanlsavaen
Fenduesnadendaunsy Suilensfinuninig
sruLtlsranm aunsyiaandslaanentng (onset to
door time)

7. Wieufleusruzinanadedoundiaglsa
NARARBAANEITNALRR AR LNALNN DT aneNLA
aunseielEFUen rtPA (door to needle time)

8. Winuifiauszazinaadadeundlonlse
MABALADAGNAIINALADA Fullansinlnfnig
sxiazanm aunsziel duen nPA (onset to needle
time)

9. uhaueusnInTiAsue rtPA nali 60

v

6 & 1Y A A
ZNIY4 Hﬂ')ﬂiﬁ‘ﬁﬂ@@ﬂl@@ﬂ@ﬂ@\ﬂ’]ﬁL@@ﬁ

U192
a o = o W v
LQEUW@quﬂ\?T?QWﬂqu@ @uﬂﬁ\g‘V]\?VLﬂTUEH rtPA

(door to needle time < 60 min)

38NMISANW

Study design

Observational descriptive and analytic study,
retrospective cohort multicenter study

Population
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PAILNABINIT (activate stroke fast track) NNAL
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Trawenunatige Aowdsud 1 AAIAN W.A. 2556-
30 fueNeu W.A. 2561

Inclusion criteria
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8,26
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Exclusion criteria
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cardiovascular risk factors (hypertension, diabetes
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Tsawenuna wazafigiaaldsuan PA
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NIHSS wenfusausgilaalsanaaniaananassin
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24 Faluanaslasuen rtPA

3. Uqsynaulafunisnsaatanaise
paNARLResaNedlng liana19NUsR (non contrast
CT brain; NCCT brain) 24 dqlsanaaliiuen rtPA
A oA o~ al' ~
wrallata N Udag UL lasnieszuulseann e
sziiunsiiaaenaenldNadannen rtPA

4. 1sziiuANANNT (disability) a0 mRS 1ie
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ANDIUARDALRLUNAVLAFUNNT5 NI FR8I8N rtPA
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Statistical analysis
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13.0

AazinislisuieulszAninanisinm
T9ANARALRAAANBITNALABAIRULNAUAIEIEN rtPA
ﬁTi\iwmmaqmmﬁ uazf node-rtPA TaawenLng
TNTY o

'
o
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cardiovascular risk factors AINAUIARALINTL
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ischemic stroke severity) lunsfidayauasiy
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TFauiauanuwansng e ldads Chi-square
test, independent T-test muﬁm&mm@ﬁ@mﬂ@

2. MaArsidTeudieulss@nsuannsine
TsAvianiAendNesINAIADABELNA LA tEN tPA T
Tsanenunagassiil uazii node-rtPA laenenina
fugu Taafsaniey favorable outcome (MRS 0-1)
FeRnmunisine 3 neundsldien iPA, stroke
severity improvement 7 24 aluemAelEFue tPA
AL post-rtPA symptomatic ICH wanaduiaaas
NFANUILAUBAIINULANA1NTRIAE A 2UA e
absolute risk reduction (ARR) LLmﬁmemﬁ@ﬁu‘ﬁ'
faeaz 95% (95% confidence interval; Cl)

3. MaemsidTeuiauszazioan Taun

3.1 Onset to door time
3.2 Door to needle time

3.3 Onset to needle time
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vhiauelagAniade meul,‘ijlf;l\uuummﬁm
udaunulTauauAuuanang tnaldadin
independent T-test

4. MeAnmsiilemanudiiugssminatiade
#ifluasia favorable outcome (mRS 0-1), stroke
severity improvement, and post-rtPA symptomatic
ICH 1agildanisl multiple regression analysis Aagl
generalized linear model L‘ﬁ@m‘]_lﬂummzwumﬂ

1lad851n18Y (confounding variable) Wan1LaLe

' '
o a

1ngl relative risk (RR) WATIAMNTRTUNSae AL
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95% (95% Cl) IpeiAn p-value <0.05 DaddtiadnAty
NNADH
=3 z Yo a
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WANSANW

Study patients
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FWATUR 1 HaAN W.A. 2556-30 UENEL W.A.
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a vy A A = o
warigonlsnnaeniaenaned1Inaa AR LNAY
Aunlsanenunaiunainigly 4.5 daluaudain
81n19MteaNE1L1agAIEIH warh node-rtPA
PlanenuNaguTL P9NusWIU 3,325 A Anl
Faraz 37.8 waziifihelannaenidenanesaniaen
Reunaunnlssneunaiuainialy 4.5 4alug

. a o ¥
WALAARINNIN node-rtPA TaawenunatuTu Foany
45.6 NINNINNTRINNUNARATETENE Faras 34
panansluagnem 1

a v A A = o

ffunalsnnaenaenaNedIAREALREUNAY
T85uan rtPA Alsane1u1agA9sI wazh node-rtPA
Taanenunaguau 998 618 au uiiaflu 2 ngu Ae
nauNlATuEN itPA NlsaneuagaIsnil 403 Au
(Feeiaz 65.2) WATNgNALATUEN PA 71 node-rtPA
Imwmmm;mu 215 AU (Faeaz 34.8)

[ % £ A A

dnangUanlsnnanniaanauesanniaen
= v W Ve I~ Sy
ReunAulAFUEN tPA AilssnenunagnIsiil Ae Fou
az 6.8 Infipeariudnsfielsnnaaninenanesnn
wonRaUWAULATUYN HPA 71 node-rtPA T9anening
1T Aa FREar 7.4 AsLanlua1999 1

Udonthani hospital node-rtPA Community Total
hospitals
Acute ischemic stroke (patients) 5,901 2,895 8,796
Activated stroke fast track (patients, %) 2,006, 34 1,319, 45.6 3,325,37.8
Intravenous rtPA (patients, %) 403, 6.8 215,7.4 618, 7

Baseline demographic and clinical characteristics
vasffilaelsavanifenanesnnnideniauunauiily
FUUEN tPA TaVIALA 618 FILEATIUANINT 2 Aall
fumne oz 54 Tegiade + Adeauunnnigiu
winfiu 64.3 £11.8 T cardiovascular risk factor béua
hypertension Saeay 59.9, diabetes mellitus 5a8a%
24.9, atrial fibrillation ¥agaz 21, dyslipidemia 5a8as

19.7, valvular heart disease Sasay 2.8, NIHSS at
ER 123t + ANDEUUUNIATTIU 11.8 £6.4 AZUL,
TuiEleNAZwLL NIHSS kInFUNINNGT 25 AZLLL

al
o %

1F5unnsfnEMagen rtPA waz initial acute ischemic
stroke severity W30 114 mild to moderately stroke
(NIHSS 5-14) mn‘ﬁlzgm e Fatiaz 60 Laz Souay 2.9
{8IN19711L94 severe stroke (NIHSS 25)
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M19199 2 Baseline demographic and clinical characteristics of 618 patients with acute ischemic stroke

treated with intravenous rtPA

Baseline demographic and clinical characteristics N =618 (%)

Sex

Male 338 (54.7)

Female 280 (45.3)
Age (year)

Mean (xstandard deviation) 64.3 (£11.8)

Median (min : max) 65 (24 :98)
Cardiovascular risk factor

Hypertension 370 (59.9)

Diabetes mellitus 154 (24.9)

Dyslipidemia 122 (19.7)

Atrial fibrillation 130 (21.0)

Valvular heart disease 17 (2.8)

Systolic blood pressure at ER (mmHg)

Mean (xstandard deviation) 148.9 (x27.8)

Median (min : max) 145 (93 :248)
Diastolic blood pressure at ER (mmHg)

Mean (xstandard deviation) 85.1 (x£16.2)

Median (min: max) 84 (39:154)
NIHSS at ER

Mean (xstandard deviation) 11.8 (+6.4)

Median (min : max) 11 (4:25)
Initial stroke severity

Mild stroke (<5) 58 (9.4)

Mild to moderately stroke (14-5) 371 (60)

Severe stroke (24-15) 171 (27.7)

Very severe stroke (42-25) 18 (2.9)
NIHSS 24 hours after intravenous rtPA

Mean (% standard deviation) 8 (x2.55)

Median (min : max) 4 (0:42)
Onset to door (min)

<60 169 (27.3)

> 60 449 (72.7)

Mean (tstandard deviation) 111.4 (£59.3)

Median (min : max) 110 (5:244)
Door to needle (min)

<60 441 (71.6)

> 60 177 (28.6)

Mean (tstandard deviation) 55.8 (£24.6)

Median (min : max) 54 (7 :205)
Onset to needle (min)

<120 158 (25.6)

> 120 460 (74.4)

Mean (+ standard deviation) 167.1 (£57.1)

Median (min : max) 161 (270:41)
Site of hospital

Udonthani hospital 403 (65.2)

Node- rtPA community hospital 215 (34.8)
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Anwnuzneadtnaesdibalsanaaniaananes
I1mAenBeUNFuURTAFUaN tPA 7ilsananuna
gnao1ll 403 au warfilaelsavaaniaananasnnn
Aendaunduilduan rtPA 7 node-rtPA
Tsaneunaguau 215 au doulugldunnsnaiu
Fauanalunaned 3 fai

éﬂQH%\‘l 2 nguiil §Funsinendnsenazasa
BeniiAniade NIHSS 7 ER e lndiAesii Aa 11.7
and 11.9 RAINANAL stroke severity WINFLNLAN
Taanenunagnssnil uazlsananuiaguauisvau
mﬁuguLLNLﬂuij mild to moderately stroke
(NIHSS 5-14) mﬂﬁzgmmﬁfauﬁu A8 faeay 59.1 LAY
61.9 MUANA LazifieiAzILLL NIHSS at ER 1n4n
nguulu 2 nqu Aa less severity (NIHSS < 15) and
more severity (NIHSS = 15) wu41 initial acute
ischemic stroke severity lduANA9AU AR
Taanenunagasat wazlsanenuaguaull less
severity (NIHSS < 15) ¥pe1az 70 WAY 68.4 ANNAAL
wazdl more severity (NIHSS = 15) 588182 31.6 La
30 ANNAAL

WANLIINANIIANRUIUATUIZE 2N T UN1g
fnndilelavaenidenauessnniden deundii
Th5uan rtPA szndnelsanauiagssnil uaz
Iﬁ?ﬂwmmﬂﬁgmﬁu WL onset to door time WaY onset
to needle time 184l84NYILIATNIIALTINGA
I’i\‘lwmumgmmﬁ 471 door to needle time 184
Taanenunagass1tsnFandnlseneuNa gy A9
LaaslumnaR 3 Fail
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1. Onset to door time 1ade + AndaaLLY
1msg1 Teaneunagessativiniy 1202 + 57.7
windndnlasneunaguauminiy 94.8 + 58.9 w1
LL@::TNWEHUWMN%H #l onset to door time < 60 W17
1NN lsaneNLNagAssIHatN T AN Ay 9aia
(p<0.001) A 5a8a 39.1 LAY 21.1 ANNAGL

2. Door to needle time At + Andoaiuy
AT AlmELNAgATENTvnGL 53,9+ 21.9 1T
FandnlsaneunaguTu Gafl door to needle time
WAEWINTL 50.4 + 27.2 Wit Tnesadilsenenuna
903871l waziilsaweunaguau & door to needle
time LaAg 3N UNUTNIATIL A < 60 1T Tl
TsanenunagA?s1 il door to needle time < 60 W7
winiu fewaz 76.7 mnndﬂmwmmmmuﬁﬁﬁ
door to needle time < 60 W7 WiriuFeaas 61.4
aeeldadAtyneadia (p <0.001) Toeilsenentng
gA9a1HIERI1 door to needle time < 60 WFaEAY
76.7 gUNINNUSTNIATIU AD Feuar 70 usii
TsanenuiauTu Sesas 61.4 ﬁ‘i"mfjﬁmmev‘fmmgm
writhinausiunmsguange Ae door to Needle time
< 45 Wi GB9NINNI Fagaz 50 WugN RN
gRIaTINAL Feaaz 41.2 nanndnlssnenunagRmy
Wiy Fesaz 31.6 ateliludAynieadis (p =
0.018) LLFI'%\WNﬂﬁﬁxﬁﬁﬁﬂ[ﬁlﬁﬂd’]mm%ﬂ’mig’m A9
Foraz 41.2 Az 31.6 AMNATAL.

3. Onset to needle time (@At + ANLSeaLY
NmsgulsaneLagaesil Wiy 173.9 + 56.6
W F1nglsanenUNATNTUINAL 154.2  57.6 W
fannalifigaalsanaanidenaneanniden
BaumauRilETuen tPA iuaaIAZg I 270 WT

a1
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m19719% 3 Baseline demographic and clinical characteristics of patients with acute ischemic stroke

treated with intravenous rtPA of Udonthani hospital and node- rtPA community hospital

Udonthani hospital Node-rtPA Community hospital
(N = 403) (N = 215) p-value
N (%) N (%)
Sex 0.920
Male 221 (54.8) 117 (54.4)
Female 182 (45.2) 98 (45.6)
Age (years) 0.053
<60 164 (40.7) 67 (31.2)
61-80 215 (53.3) 136 (63.2)
> 80 24 (6.0) 12 (5.6)
Mean (xstandard deviation) 63.8 (£11.9) 65.2 (£11.6)
Median (min : max) 65 (24 :96) 66 (28:98)
Cardiovascular risk factor
Hypertension 262 (65.0) 108 (50.2) <0.001
Diabetes mellitus 104 (25.8) 50 (23.3) 0.485
Dyslipidemia 92 (22.8) 30 (13.9) 0.008
Atrial fibrillation 98 (24.3) 32 (14.9) 0.006
Valvular heart disease 12 (3.0) 5 (2.3) 0.637
Systolic blood pressure at ER 0.140
< 140 mmHg 168 (41.7) 84 (39.1)
140 - 184 mmHg 184 (45.6) 113 (52.5)
> 185 mmHg 51 (12.7) 18 (8.4)
Mean (xstandard deviation) 149.3 (£28.6) 148.2 (£26.5)
Median (min : max) 144 (93 :237) 145 (95 :248)
Diastolic blood pressure at ER 0.011
<90 mmHg 257 (63.8) 111 (51.6)
90 - 109 mmHg 118 (29.3) 87 (40.5)
> 110 mmHg 28 (6.9) 17 (7.9)
Mean (xstandard deviation) 84.2 (+£16.5) 86.7 (£15.5)
Median (min: max) 83 (39:146) 87 (55:154)
NIHSS at ER 0.698
Mean (standard deviation) 11.7 (6.3) 11.9 (5.5)
Median (min: max) 11 (4:25) 11 (4:25)
Initial stroke severity 0.351
Mild (<5) 44 (10.9) 14 (6.5)
Mild to moderately (5-14) 238 (59.1) 133 (61.9)
Severe stroke (15-24) 110 (27.3) 61 (28.4)
Very severe stroke (25-42) 11 (2.7) 7 (3.2)
Initial stroke severity 0.680
Less severity (NIHSS < 15) 282 (70.0) 147 (68.4)
More severity (NIHSS > 15) 121 (30.0) 68 (31.6)
NIHSS 24 hours after rtPA 0.485
Mean (tstandard deviation) 8.18 (£3.1) 7.65 (+2.4)

Median (min : max) 4 (0:42) 4 (0:42)
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A19719% 3 Baseline demographic and clinical characteristics of patients with acute ischemic stroke

treated with intravenous rtPA of Udonthani hospital and node- rtPA community hospital (i|)

Udonthani hospital Node-rtPA Community hospital
(N = 403) (N = 215) p-value
N (%) N (%)
Onset to door (min) <0.001
<60 85 (21.1) 84 (39.1)
> 60 318 (78.9) 131 (60.9)
Mean (standard deviation) 120.2 (57.7) 94.8 (58.9)
Median (min: max) 120 (10 : 240) 85 (5:244)
Door to needle (min) 0.018
<45 166 (41.2) 68 (31.6)
> 45 237 (58.8) 147 (68.4)
<60 309 (76.7) 132 (61.4) <0.001
> 60 94 (23.3) 83 (38.6)
Mean (standard deviation) 53.9 (21.9) 59.4 (27.2)
Median (min: max) 50 (9:157) 58 (7 :205)
Onset to needle (min) 0.006
<120 89 (22.1) 69 (32.1)
> 120 314 (77.9) 146 (67.9)
Mean (standard deviation) 173.87 (56.6) 154.2 (57.6)
Median (min: max) 175 (41 :270) 147 (42 : 270)
Effectiveness dinelsAnannlaanauea1nLaanRUUNALT

NAUBINIFTNEN primary effectiveness end
point wudn Jiloalsavasniaananesannlann
o Ay e o ~
WaUNAuN LA TuEn itPA Nlsananuiagassnil

H favorable outcome (MRS 0-1) ¥p81az 54.8 1agN3n

= < Ny
V]INWEI’]‘LI"]@‘QN‘HHS]’J\?N 7ReNT 57.7

T Fanay 42.3 (319 1)

mRS 6

13.5

mRS 5 12.1

mRS 4

mRS 3

mRS 2

mRS 1

mRS 0
Disability or Death ,mRS 2—6

Non-Disability, mRS 0-1

B Node-rtPA community hospitals

M Udonthani hospital

7.7

0 10 20 30 40

50 60 70 %

TA%uan rtPA NlsaneNuNagnsail 8 unfavorable
outcome (MRS 2-6) ¥ae1az 45.2 NNNNINNTIINELNA

gﬂﬁ 1 The primary effectiveness end point, Modified Rankin Scale (mRS) at 3 months after intravenous rtPA

43



a4

21sasUs:andneniiiods:inelng

NANN7iN1 secondary effectiveness end point
R & 2 = o A
wudn filhalsanaaniaananesanniae nRaLNALN
165uan rtPA NlsanenunagnIantl H stroke severity
improvement 7 24 Falug naal@fuen rtPA feaaz
74.7 wanndanlaaneunagNTy fetuas 71.6

~ A A ,
VlINWEH‘LH@@qmmu { non-stroke severity

Vol.36 ¢ NO 4 » 2020

improvement 7 24 dlug nddlE5UeN PA ¥aeas
253 fasndnfilsanentnaguau fesay 28.4 uay
memmmmuﬁéﬂfmmﬂLﬂuﬂﬂﬁﬁ' 24 dalug
waslaFuen rtPA IndiAasAulsanenunagnssnt s
Faeay 32.6 LAY 32 ANNAIAL (gﬂ'ﬁ' 2)

Fully recovery was NIHSS =0

An decrease in the NIHSS score by >2

Stroke severity improvement include

As previous NIHSS score or NIHSS change 1 score

An increase in the NIHSS score by > 2

Non-stroke severity improvement include

W Node-rtPA Community hospitals

71.6
74.7

90-109 m
5.3

10 20 30 40 50 60 70 80| %

'
=

gﬂﬂ 2 Stroke severity improvement at 24 hours after intravenous rtPA

HAN3iNHIANU safety end point Wudn gtlae
13AYADALADAANBITNAR ARSI LWAUALATLIEN rtPA
ﬁimwmmmmuﬁ post-rtPA symptomatic ICH

% 1 dl ddl IS4
7088 11.2 mnm’m‘lﬁmm’m’mqmﬁ’msmu TRERS
6.7% (317 3)

Post-rtPA asymptomatic ICH

Post-rtPA symptomatic ICH

Non Post-rtPA symptomatic
ICH

E Node-rtPA [Community hospitals
Udonthani|Hospital

93.3

T T T T T T T T T T T T

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100 | %

gﬂﬁ 3 Safety end point: Post-rtPA symptomatic I1C

H
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fafefifinanotlsyAnsnandnaeinisinei
FaINIg (favorable outcome : non-disability, MRS
0-1) WiaRanun123nEn 3 Faundaldsuen tPA
pe & AtYneaa (p-value < 0.05) TaaAnTls
4 (adjusted) FAnTENLANTIadeaLmEE FaLans
997 4 TEun

1, ﬂmguﬁiﬂﬁimﬁq%ﬁmuuﬁuwgq (non-AF)
ﬁi@mmLﬁmm@mﬁﬂ‘mﬁ'ﬁmmimnﬂdﬁmﬁmﬁim
vinlaviasLudunan (AF) 1.86 111 (adjusted relative
risk (RR) 1.86, 95% CI 1.44-2.41, p-value <0.001)

2. nquengiasndvizawintu 60 T Jlanain
N@ﬂ’]ﬁ‘%‘/ﬂ‘lﬂﬂﬁﬁ@ﬂﬂﬁ?ﬂﬁﬂﬂdﬁﬂ@jﬂ@ﬁﬂﬂ’]ﬂﬂdﬁ 80 T
1.47 Wi (adjusted RR 1.47, 95% CI| 0.97-2.23,
p-value = 0.002)

Thai * Journal * of ® Neurology

3. nqueny 61-80 T flenaiinuaniainei
AE9N1ININNIINGNa1ENINNTT 80 T 1.23 win
(adjusted RR 1.23, 95% CI 0.82-1.86, p-value =
0.002)

4. mjuﬁﬁ door to needle time Watnanvisa
Wiy 45 undl flannaifnuaniafneniidasnas
NNFINGNAT door to needle time 1NN 45 undi
1.24 91 (adjusted RR 1.24, 95% CI 1.10-1.41,
p-value = 0.001)

5. nguilufilsainwauiilaniaifauans
‘?ﬂmﬁ'r?’fmm@mnndm@'uﬁmmmem 1.2 Win
(adjusted RR 1.2, 95% CI 1.02-1.42, p-value =
0.032)

=i o dld ' a a o o QII?/ A 1 a dl a o N
A1TNN 4 ﬂ“‘WEW]NN@ﬁl’ﬂﬂﬁ‘gﬂmﬁﬁl@ﬁ@ﬂﬁ]@\?ﬂ’]ﬁ‘ﬂﬂ’]wIﬂ@ﬂﬂ’]ﬁ‘ﬂ@]lllllﬁQ’]NWﬂ’]?LN'ﬂmﬁmWNﬂ’]?ﬁ‘ﬂ‘]ﬂ’] 3 Aa

naalATuen rtPA lnaANTana (adjusted) nansznuanniladaausanfog

Unadjusted Adjusted
{laqs
RR 95%ClI RR 95%ClI p-value

ang (1) 0.002

21¢/11NN31 80 1 1

21¢ 61 - 80 1.42 0.91-2.22 1.23 0.82-1.86

angtasndvsawiniu 60 1.82 1.17-2.84 1.47 0.97-2.23
TeALLU (DM) 0.032

AlsAtnmnu 1 1

laifilsAluanu 1.24 1.03-1.49 1.20 1.02-1.42
Tsavialatiasuudunaa (AF) <0.001

flsnvialaviosuudunan 1 1

Lifilsavalaveauudunan 1.98 1.52-2.57 1.86 1.44-2.41
Door to needle time (¥19) 0.001

N9 45 1 1

Haandnvidawiny 45 1.32 1.15-1.52 1.24 1.10-1.41

adufiinasiongugiloaain1sndu (stroke
severity improvement) 24 d7Tua nasldsuen rtPA
ae N lladAtuneana (p-value < 0.05) TaaiAnTle
= - Y Y -
nanansenuaniadaausansae 1w (19199 5)
1. nguengdeandvizawiiu 60 T Hlaniadin
{ v dd? ! { | IS
ngNgiogaIn1sRTUNINNTIINGgNagNINNdn 80 T

1.19 W1 (adjusted relative risk (RR) RR 1.19, 95%
Cl1 0.94-1.15, p-value < 0.001)

2. ﬂzjmﬁiﬂﬁiiﬁﬁqlqﬁ@quuﬁuwéq (non AF) &
Temafanguihnainsitunnndnguiilzavila
PaqUudUNAY (AF) 1.17 Wi (adjusted RR 1.17, 95%
Cl 1.02-1.34, p-value = 0.024)
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3. ﬂ@';ﬁﬁ door to needle time tasN91iTa
1 o a A a 1 £ dz
WU 45 UIN NI@ﬂ’]@Lﬂﬂﬂ@]NaﬂQﬂ@qﬂq?ﬂmu

NINNIINGHAN door to needle time NINNT 45 W7
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1.11 Wi (adjusted RR 1.11, 95% CI 1.01-1.21,
p-value = 0.022)

A15199 5 Tadeninasienguiilaaeainisha (stroke severity improvement) 1 24 dalua wAslHFUEN rtPA

IaEANTNDNANTENUANTTad e

Unadjusted Adjusted
{laqs
RR 95%ClI RR 95%ClI p-value
a1g (1) <0.001
21¢/11NN91 80 1 1
812 61 - 80 1.02 0.80-1.30 1.00 0.79-1.27
a1gtiaandnvzawiniu 60 1.26 0.99-1.59 1.19 0.94-1.51
Tsawalavasuudunan (AF) 0.024
flanvialatasuudunan 1 1
LiflsavnlateaLudinan 1.21 1.05-1.39 1.17 1.02-1.34
Door to needle (U1#) 0.022
NN 45 1 1
Haananvizawiniu 45 1.15 1.04-1.26 1.11 1.01-1.21

fladufifluasonisiAnidaneenluguesaina
rtPA (post-rtPA symptomatic ICH) aeineiitiadnAty
N9EDR (p-value < 0.05) TaaiATlanaNansZNLANn
fladeaugaudne TEun (mawﬁ' 6)

1. nguangu1nnan 80 1 Alanaispanaen
TUANSIANYN ItPA NINNINGNAILTANINUTD
winfiu 60 1 2.41 i1 (adjusted RR 2.41, 95% Cl
1.19-4.87, p-value < 0.028)

2. neuiiieny 61-80 1 flemanidensenly
ANBIAINYN tPA HINNINgNaNE RN Te WL
601 2.35 ¥in (adjusted RR 2.35, 95% CI 0.76-7.25,
p-value < 0.028) Lafiasannidasmanuidesiug
fpelaz 95% (95% Confidence interval; Cl) n419 %Ix‘l
Lﬂum@mnﬁﬁmquﬁﬂqmﬁLﬁmﬁ@m@@ﬂiuaummﬂ
21 rtPA Taenfies 51 A arnsusudilaedilifuen
APA T 618 A Aaiflu aaas 8.3 Laztlsyns
nguilfinisnszanafandng AuinldAAdesud

faeay 95% 0.76-7.25 BN18AINGT mjuﬁ'ﬁmq
61-80 U dlantafinaansanluganasainan rtPA
1nndnguangdeandizewintiu 60 1 0.76 win Dis
7.25 win dadludrlamaiinpanuidesseaniadin
‘deneaniuanasaing tPA finfne Jeenarilanu
iniedeneadinanas

3. nquiiilanvialastesundiunan (AF) fllenna
Andaneeniuanesainen tPA snndnguiilaldl
Tanvinlatiosuudunan (no AF) 2.23 191 (adjusted
RR 2.23, 95% CI 1.31-3.82, p-value = 0.003)

4. aDMUNYNLIA AD N13ENElIANADALADA
anesAeRELINEURtE HPA 7 TeanenLna
fuau Jlentainlasneanluaneadaingn rPA
NINNIINIIFNEITIANADALAEAANBITNALADA
Beundudanen APA Alsanenunagassnil 1.73 i
(adjusted RR 1.73, 95% CI 1.02-2.91, p-value =
0.041)
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A15199 6 Tadeiinasenisiinaeneenluanesa1nan rtPA (post-rtPA symptomatic ICH) TaaiAniiana

nansynuanniladeay
Unadjusted Adjusted
la]e
RR 95%CI RR 95%Cl p-value
ang (1) 0.028
angtiaendnvisawiniu 60 1 1
21¢) 80-61 2.85 0.93-8.78 2.35 0.76-7.25
’ﬂ’]ﬂm’]ﬂﬂ’j’] 80 2.78 1.37-5.64 2.41 1.19-4.87
TsanenunafidnsuLsnig 0.041
Tsanenunagnesil 1 1
Node-rtPA IN‘WEI’]U']@?!N?]LL 1.67 0.99-2.81 1.73 1.02-2.91
Tsmrilaiastudunan (AF) 0.003
Taifilspvinladisuudunan 1 1
flsavinlatesLudunan 2.23 1.31-3.80 2.23 1.31-3.82

Hedmeiifivduiion Baudleulsyansua
n135nElsAAeALADAANEITNAREARLNA U
&1 rtPA awdwmiﬁ?ﬂmﬁiﬁwmm@@mmﬁ Loz
Taaneunaguau TnaAileds nansznuainilads
SUNUAL (confounding factors) AINAIINT1FL
TLAUBANLANFANTRIANE A ULAY absolute risk
reduction (ARR) LLM*ﬁqqmmL%ﬁuﬁ?@m: 95%
(95% confidence interval; Cl) ASLLAAS mﬁ‘ﬁ\‘i‘ﬁl 7 WU

1. UseANBNANENTAINANIIFN T 8903
(favorable outcome: non-disability, mRS 0-1) Lﬁlﬂ
AAMINN135NET 3 ReundcldFuen rtPA @
TeanenunagIsll Aa Fenay 54.8 daundn
Toanenuauay Ao Faaay 57.7 WIANLANFNS
1a9A1dndaulng ARR Wu9n n13inelsavaeniaen
ANBINAAD AN AUEIEEN PA TilsenenLng
RN flanaifinnanisinEfidesn1sanas
Seenz 1.4 LﬁﬂLﬁﬂuﬁumﬁ”ﬂmﬁimwmmm;mu
ae19liNTdAtyn1eans (adjusted ARR 0.014,
95% CI -0.066, 0.095), p-value = 0.724)

2. wansuFsuifsunislaauutlanz sy
AINNTULTNTBIBININTE ULz A TeslsAviaan
WABAANEITIALARALALLNAY (stroke severity
improvement) 71 24 g Tuandsl§50en tPANLG s

FnenlsAnaeAReAANEIINAREALRELINAUAILEN
PA filsamenunagaasil fngugtlaennsatud
24 dluanAslATUaN $atay MtPAT74.7 LAXANISNHE
ﬁimwmmmmu fpaaz 71.6 MAMNLANANNTAY
Adndaulag ARR WU41 N135nElsAnaeniaen
ANeINAREABEUNAUGIEEN tPA Rlsanening
g filemaiindilanetnisiani 24 daluamdsld
581 PA anad fagay 2.3 Waiaufunnssnen
Tsananunagassnil deldddadrfynicads
(adjusted ARR 0.023, 95% CI -0.049, 0.096),
p-value = 0.527)

3. uan19iFeuiieulse@nsuan1uAanu
aaadeaednisfnesagen tPA aINN1NALReR
AN IUANDIANYA tPA (post-rtPA symptomatic
ICH) s21d19n135n 1 lsANARARRAANEITNALARA
WREUNAUAEEN TtPA ﬁimwmm@@mmﬁ Lash
TeaneunaguTy wuaa 155N Alsanenung
gn3ell Hemaniainnensenluane Seaas 6.7
LL@:mﬁﬂmﬁiﬂwmm@ﬁqmu winiufesas 11.2
MWIANNLANAINIRIARAFIUIAY ARR WLINAAAS
faeay 3.9 LﬁfaL‘ﬁﬂ‘uﬁumﬁﬂmﬁ‘mwmmmmu
neieldadAtYNana (adjusted ARR 0.039, 95%
Cl1 0.001, 0.077), p-value = 0.043)
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ANFI9N 7 ANLANFANNIB9ANEAA9L (absolute risk reduction; ARR) aa4tlsz@nguanisinelsnvaaniaan

ANBITNALRBARELNAUAIEEN tPA 751919n195N N Teane1L1agAIa1T wash node-rtPA

Taanenunatuau InaAiiaie (adjusted) Hansznuanniladesunaway (confounding factors)

Effectiveness of intravenous rtPA for adjusted ARR 95%Cl p-value
Acute ischemic Stroke
Favorable outcome (Non-Disability, mRS 0-1) 0.014 -0.066, 0.095 0.724
Stroke severity improvement at 24 hrs. after rtPA 0.023 -0.049, 0.096 0.527
Post-rtPA symptomatic ICH 0.039 0.001, 0.077 0.043

3791snd

AndayaaliflsANaanLaAANEIUIR 1IN
ANB19ITURIRINIAYATENT WAZHANSANEE WUT7
Fausiad 1 AANAN N.A.2556-30 MWL N.A.2561
fifnelsavaendenanattnnideniiaunduiiun
Tasnentnaviunainelu 4.5 Salumdaine nsd
Taawenunageasnil Sasas 34 uasilsanentnaguey
Yaraz 45.6 T9NINNIIHANTANEITEY Jarin
Chindaprasirt, et a” FANETAISNENLNAATUASINT

A o v A A = o
Vlll'ﬂﬁ]ﬁ"ﬁHﬂ%ﬂi?ﬂﬁ@ﬂm@@ﬂﬁﬂ'ﬂ\‘l‘mmL’Z\]'ﬂ@L'ﬂﬂUW@u

b

Nunlsangnunaiunainielu 4.5 daluandann
27N19 Faeay 25

IS A A = o

HlnelsnnaeAARAANEITIALRD ALRELINGL
PHFULN tPA NlsanenunagaInill ety 6.8 LAy
NSNS HTY Fotaz 7.4 T9QNIINANIIANE

ao e 1 aog &£ = A ol

21999591 80UA" TAANHINTINETLIANTTYTIN
ansgilonlsAnannlaananedI1nLanLRLNALN
16Fuen rtPA Feeaz 3.8 waz Nilanont Y, et al”® 4
=< 1 A o 2 A
Ansnudndszimalneidnandiloalsavasniaan
ANBITIALRDALRLLNAUN LAY tPA Fauas 3.8
AeUNI99RTINLATaTNN g e rtPA Tulsaneuna
guaudqelunisuenslannalidiaelf5untsinem
Aaeen rtPA aduninsgiunisinunliinseungy
Usza N899 Ing AT s TN

dilaalsAnannlaananed1nLaan RUUNALA
150N tPA 618 AL HAZLLWW NIHSS WanfuLaanin
AL 11.8 (521979 4-25 AZLUL) HAZWUL NIHSS 19N
FURNGA 4 AZLUW LaHATILUL NIHSS Linfugegn

25 AzLUL T9lnALALNAUNANITANEN289 Pornpart

A. Dharmasaroja, et al*®

wazanseyny AuAnUsuiasy
LazAE? Ae AzLUL NIHSS Usn31ieds 11 (321919
2-39 AZLLUU) LAY 9 (32U 1-24 AZLLUL) LAANNTY
HANNIANEI NINDS study’ A AzLLU NIHSS waniu
Lﬂ?ﬂlﬂ 14 (9219 1-37 AZLLUL) LLﬁi@f;iNiﬁ?ﬁMWLﬁ@
hAziuy NIHSS usniuiedsnnisyiuiuacny
TULITBIRINNINNIEUUszAMU0e1sAUABALAS A
ANDITNALADALRULWAULINTLNLAN AZLUUL NIHSS
LINFUIRRETARS 4 NsRNEA naglunguAny
qwmﬁmﬁaﬂﬁuﬂmq mild to moderately severe
stroke severity (NIHSS 5-14) wilauiu

filaelspvaanidanauatinaideniaaunaud
14508 rtPA 618 At TRzl NIHSS 24 daluanda
145087 rtPA 10Ae + mLﬁmmummgm Wiy
8 + 2.5 AZLUL (F2UI9 0-42 AZUUU) NAZWUU
NIHSS 24 daluandsldFuen rPA Iiollﬁ’gﬁﬁ 0 AZILUL
PN 219 dudn® wariAzuuu NIHSS
24 sl FFue rtPA 494 42 ATLUW UHNED
mﬂ34:;mmmmmmimﬁzuuﬂi:mmqmmﬁqm
Al &AL UNANTANNTaIAINE AN Aa
Az NIHSS 24 doluanddldsuen rPA 1efe
ﬁﬁLﬁmmummﬂm WAL 9.83 £ 6.7 AZLUU
(9L1919 0-20 ATLUN) WANLITNANIFANEIUA
AONNA FRNE HAZILL NIHSS 24 Faluaudsl#5uen
rtPA 4940 FANIINNIANENE A8 20 ALY Ve
mwguu@wmmmimai:uuﬂi:mwﬁ' 24 dlug
WEILEF LN HPA ARdANAIANEEL
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HANNIANL BN UIEEzIaaT lunNsinEgLe
T7A1A0ALRDAANAITNAAAALREUNAUT LATLIEN tPA
v
Tugagnandawmdauiszunns 2557-2561 Aa
1 6a1AN W.A. 2556-30 fueneu w.A.2561 filaelsn
" & a o Al e
NABALADAGNEITNALARALALUNAUN AU rtPA
618 AL WLIN NANNTALRWINUANUIZE LA l1uNNT
o o A & = o a
SnungilralsnraaniaananesInAlAan R LINAUN
¥
5N tPA RN NIRIIU ASE
v
1. szazassusdilalsavaesnidenanesang
2 a v a o a a
WwensunauBulainisinlnainiessuudssdann
AUNTTIHNTNELA 19RE + AT EBILUNIATIY
WinU 111.4 £59.3 W17 (351909 5-244 117) Taell
onset to door time 159714 Aa 5 W7
v
2. szpznansusdihelsnnaaninananesann
" - o = oW v
RaARLUNAUNIDAlI N 1LNA aunsEialAsusn
rtPA (door to needle time) \a@ag + ALDeLLY
NIATFIU WAL 55.8 + 24.6 U (s¥mdng 7-205
LS & \ = Al gy
W) T9FIAEINIINANTANHIUBIANNA AN T
a 3’/ 1Yo A A
Hszaznarsusfiloalsanaanidananasanainen
RaUNAUNN Dl aNENLa AaungERalAFusn rtPA
(door to needle time) 1Re + ﬁﬁLﬁmmummgm
¥ 1
Windu 96.21 +37.5 W warn1sAnERTANLRAE
sAFINIINiNIRsgIU Ao edttiaandd 60 wid
WAz < 60 WP Wiy Fasaz 71.6 gandnnouel
A %
NRIU Ao Faraz 70
v
3. szaznansusdthelsavaannenanenn
" - o a a a
WWaARaUNAY BuTe1nisflalnin1essuuilszann
AuNILIabATLEN PA (onset to needle time) 1aag +
AMDEUUNIATIY WL 167.1 £ 57.1 WAl
(351319 41-270 W17) T INAALNAUNAN AN YD
ANNA FTNE AR 170.17 + 45.99 U WATINIINA

31 o = o
7 BWAZNITANHIN

nM3ANENTR9 Junya Aoki, et a
1lsvinA Switzerland™ Aa 145 119 WAL 160 W7 AN
o o 1 v = A
Aoy uelliigiloalsnnannaenanadannlaan
BEUNAUTLFTUEN HPA IHUNAINIATFIY 270 W
o = Aoy Ay
Han1sinEIaInnsAns R iUaenlananng

o A o Vo
TNEILLLLU favorable outcome 3 memmvlmum
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rtPA Tulsenenunagassnil warlssnaunaguay
¥ee10y 54.8 WA 57.7 AARRINLINNTANEN ECLASS
Il Study’ 1#1 favorable outcome §aaay 52.4 @2y
post-rtPA symptomatic ICH 289n13ANET NINDS
study® wu Feeiay 6.4 fannssnunlsanasndendses
MaRenRELNEUREN rtPA AlsenenLagnIani
wuferar 6.7 Indipeariuinusininsguang

tladafifinasaiss@nduananaainsinm
fizaans Aa nslaifiauiinas (favorable outcome :
non-disability, mRS 0-1) viiaAAAINN1ITENE
3 inaunadlasuen rtPA laun

1, ﬂﬁuﬁiﬂﬁiiﬂﬁq%ﬁmuuﬁuwéq (non-AF)
AnMsAnENLgenAdesiINNIANENT8S Rongzheng
Yue, et al® wudriilenaifiananissneidesnis
mﬂﬂdﬂﬂ@'ummﬁq%ﬁmuuﬁuwéq (AF) 1.95 i1
leRnnun1TNen 90 Sundsldiuen tPA (odd
ratio 1.95, 95% CI 1.33-2.85, p-value = 0.001)

v
99NNINTANHIIRS Nam HS, et al™

LAy Wang
XG, et al®*® Wudn cardioembolic stroke with AF
a a o dl [
{lanaiiananissnunnlifeenis (unfavorable
outcome : poor functional outcome, mRS 2-6)
NINNINGHN non-AF HBRARINNNIENEN 3 HAUNA
I#5Us rtPA
o 2 a ] o Ao
gilhelsavaaniaananestnnReARELINAUNT
AF 993 cardioembolic stroke with AF wazlsinng
SEIeaeen rtPA Hlan ANANANITNHINARINIT
IHARAAANNNITINEN 3 LAAUNAILASUEIN rtPA Tasingn
nauilidl AF araflunaann
& " - o
1) 12ANA2ALADARNEIINALADALRELNALN
3 AF 993 cardioembolic stroke with AF &uWusiy
¥
Lﬁ@mummmmmium (large cerebral infarction)
gdanalfiinnisluaaniafinluanes (collateral
circulation) AAAY WALIANIIAAAIIBINITIUALREIL
I@ﬁmiu@u@dmﬁwﬁ;uum (more severe cerebral
hypoperfusion)®
1 v
2) Tsavialaviaauudunan (AF) dunusny

andananniastinla (cardiac thrombus) T4a1aay
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dudnidanaualig)uazdaniaasiii (large and old
thrombi) B 1A lunavanesrianissnessenazane
ANLAR>®
. L2 v o <
3) lsaraladieauudunan (AF) duAus
Auni19zn1suiefretaanN1nniUni (more
hypercoagulable and prothrombotic state) 1oty
AALALEIAANITFNEN AR ENAzANLANIA RS
2. nquetytasndvzawiniy 80 U a1nnng
v
AneilaanadeaiunisAnE1289 Mustafa CETINER,
et al®® nuqntladeRinasanNANIT MRS 3-6 Lia
ARRINN93NEI 3 Reundtlaiuen itPA Ae ang
NNNINUTaWINGL 80 1l (adjusted Odd ratio = 2.74,
95% Cl 1.02-7.32, p-value = 0.04) LAZAULAYUNA
N19ANH1289 Mouradian MS, et al®® wudngilaengu
o LA | e N A a o
angiiaandnvidawiniu 79 T iWeRnaun19inm 90
JunaalfFuen rtPA § mRS 0-2 fagay 58.8 N1NN9N
gilaenguenguinndnvawiniy 80 U § mRS 0-2
Yotz 16.1 atililud Atyni9ais (odd ratio 0.14;
95% C1 0.05-0.40, p<0.001) kasiladeniuasanins
N7 MRS 3-6 WaRAMINNITENET 90 SunaalAsy
81 ItPA A8 B1gNINNIYTRWINAL 80 T (Odd ratio
=6.42, 95% Cl 2.04-20.14, p-value = 0.001)
. 41 (R A
Buijs JE, et al*’ s1enudngilaelsaviaaninen
= = o Aol . A
ANDIINAIABALRLILNAUNNBENINNG1 80 T HAIIN
N7 (poor functional outcome : disability, mRS 2-6)
! vy e o LA | o N A
wnnanguiilaeniengdaandnizawiniu 80 1 iila
AARINUILRUAMNANITAE MRS 71 3 hauuaals
1 ¥
Fuen riPA Wasangihegeanginisanasuaanisiu
Faveaadaned (neuronal plasticity) JANuLdes
seuvluaReuladinluanas (disruption in collateral
. . = o o o 4'
circulation) Hlsailszansfauazninzunandeuau
AAUINALIAYABAABARNEIINALABALAEILINAL
3. NQNNH door to needle time Waandnvza
¥ 1
Wi 45 Wl AnNnMsAnEI wudn ngutiaendd
Y7L 60 17 Tlfnasel s @ninavanueanis
SNe7FfaanIg (favorable outcome : non-disability,
MRS 0-1) Temsariudayazes AHA/ASA 2018 Feiliu
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wlsunelst door to needle time tasNdNTaWINGL
~ o o Ao oA P

45 1 wagluanisfnEnandlaFaney
fAudinuuneann1er door to needle time Hasnqdnuiza
WiNAU 60 W HaRARINLTEIRUANNRNITARs
mRS 71 3 Waunaalasen rtPA

doutladasnuinaiat I onset to door time

¥
WwaY onset to needle time AMNNNTANEE WU 11T
NARBUTLANTHANANUAINIIFNHINFAINIT T
WANFNNAINNANITANEUY Marler JR, et al*? #awil
17 onset to needle time HALNIFAWINTL 90 WA
o Qlld 1 a a o o dl
WWutladanduasnailsc@nsuananaasnissnei
% d‘ a a a k% Q{I
FANNIFNBRAAAINLTLINUANANITAE MRS 1 3
AauuATlATUEN tPA (adjusted OR 2.11, 95% Cl
1.33-3.35, p-value = 0.001)
LAy =

4. ngunlddlsAIuaIL AaNNIIANEIADY
Marcel Arnold, et al®® wudnguaanilsawunmanu
nensainani13sne lilA mRS 3-6 WHaRAMINT 3
WAauUnadlAFUe rtPA (OR 3.03, 95% Cl 1.45-6.34,
p-value = 0.003) {i84a1n DM iinAsdnd e
plasminogen activator inhibitor lunszualden Laz

“4 uagdilaaiunaud

AANIZUIUNS fibrinolysis
Tann4a recovery HaaN31 IAAAMUANITNINNGT LAY
Ao ! A a a a o vo
H8m31m1849ndn WeRenNd 3 neunaslazuen
rtPA

d‘ IS4 o [

iasanidayannuduiugreddsaiunay
high basal blood glucose fiunTazanasuanlugilae
19ANADALADAANAIVIALABALRLUNAUNLATLNNS
SAMIALEN rtPA NNUARALRBAAN 1 LAaYIYAL
v
wealunszuaiaangainligoydanismnauaeg

14

blood brain barrier @1ualinnsWusaresduasli

44,45

=< a a 1 dl a dl A
A% RUAMAMNANITNINNINNAFARINT 3 LADY
NASLATUEN rtPA

tadaninasangueilieain1sfiay (stroke
severity improvement) 24 daluanaalasuen rtPA
Taun

! o LA e PR
1. nguengHesnd1vzewiniu 60 U Liagain
Ly 2 2 = o o

nguitlaelsanaaniaananesInaaARELINAUN



Vol.36 ¢ NO 4 * 2020

a U al a a
Hengder Hszuulnaaulaiinluanes (collateral
. . a 1 al dall o &
circulation) AN91 WN1TWUARIRLTARANAY (neuronal

.o = 1 1=l [ o =
plasticity) Anqn LR lsatszandauazlsldininzunan
FauBU NOUNALIANAEALAEAANEITNALADA
a & 41
REUNAL

1 1 ¥

2. nguinlaiflsaialadasuudun@a (non-AF)

Filael cardioembolic stroke with AF #1#un195ne
14
gsien rtPA Rlannanai (stroke severity improvement)
#1 24 dalua naslaFuen rtPA deandinguilaidilsn
1 v
P laasLudunan (non- AF) analluuaann
1) Cardioembolic stroke with AF &NAUS

4
fiutlaguasmaawia iy (large cerebral infarction)
| Y a a a
danalfiianisluaiauladinluanes (collateral
circulation) AaRAY LAZIAANIIAAAIUIBINTIUALREIL
I@ﬁmiumuﬂmfj’mﬁ;um\i (more severe cerebral
hypoperfusion)®

1 v
2) Tavalatiaauudunan (AF) duwusny

andanannasiala (cardiac thrombus) T4a1aay
duduiaenaualunjuazduidesiii (large and old
thrombi) Kl lRavaueIsianIssneseenazans

Anaan®

3) Tepvialatauudunan (AF) &UAUSH-
Aqrnirudedreaiaeannnd1Und (more
hypercoagulable and prothrombotic state) e lyd
PaLAURIARNITI NN dteNaraANALIAen®

3. ﬂ@uﬁﬁ door to needle time tagNINYTe
Winfu 45 W7 srazinanlunnsdnensienisazane
Auldan SamndafazdaeldsvuslivaBewdenndy
TiAeaieanadiity (rapid cerebral reperfusion)
FauAnA9aINNNIANE 189 Marler JR, et al*” wuqn
lLifiadeladnasangudilonainisitu (stroke
severity improvement) 7 24 aluemAelEF UL tPA
aenlladnAtynneaia

tlaafifinasanisiindanaanluanasain
&1 rtPA (post-rtPA symptomatic ICH) 1ain

1. nguenguanngn 80 1 uaznguiifiang

61-80 11 usiiflasannfidaspnnuidesiufifanay 95%
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(95% Confidence interval; Cl) N34 @aiflunaanni

uudiliefifaaenasnluanesainan itPA Hae
1 v

Wen 51 AR AnauaugLaeliiuen tPA visuun
4

618 AU Anilu Faaar 8.3 waviszananguiiinig

© 4 s o ey, 4 L dy
nszanafandne asinldrmnuimeiuniesay 95
Wi 0.76-7.25 MuN8ANI NguAIRens 61-80 1

HlanaiadenaanluanedaInen tPA unNn3INgs
pgtiatndnviawiniu 60 T 0.76 win fie 7.25 i s
dusrleniafianuidesaesmsiadensenly
ANBIANEN HPA Tindne Teenarilianninidete
NNADAANA

v mﬂmiﬁﬂm‘ﬁwuLﬁmn@'umqmnﬂdﬁ
80 11 utladeisinaifinlenafindeneenluaes
anen eeaitdnAonneadia JelndiAeeiunanis
Anw12eq Longstreth, et al’” wudn fihalsanaan
‘Aenavennadendaunduiienguinnd 8o 8 Al
Sunnsinendaaen tPA dlaniaifiniaaneanluauas
mnmmme@lmLﬁ@mmnndmzﬁumﬂqﬁ@mdw‘?@
winriu 80 T 2.87 i

WALANFNIANNANISANENIAY Pundik, et al*®
wud1 nsfindeneenluanesaingazaeaniGen
lunqugtazanguinndn 80 T uarlunguangiies
nanvisawinhu 80 1 Aa Fauaz 12.82 uaz 10.4 A
i Bdlaifiannauansineetnalitidn Aty uaznanis
An184 Ford, etal® wud naiiaidanaanlugues
mnm@mmﬁlmﬁﬂmiumﬁwﬁﬂfmmqmﬂﬂdﬁ 80 1
wazlunquengiiaandvizawiniu 80 T Ae feaas 1.8
waz 1.7 muansy ddlidaauuanscednd
Waid1Aty (adjusted OR 0.90, 95% ClI 0.73-1.09,
p-value = 0.28) 9% Bhatnagar, et al l#vinn1s
AN meta-analysis s9uNdRYAAN 13 N13ANEN
wud1 nsiindeneenluanesainaazaeaniGen
laifiAnuuansineiuszdnanguans

3. ﬂ@uﬁﬁiiﬂﬁﬂ@ﬁmuuﬁuwéq (AF) uanns
AnunilsenadesiunanisAnenaes Rongzheng
|33

1 1 v
Yue, et al”® wudn nguidlsaialatiauudunan (AF)

9% (cardioembolic stroke with AF) Rlan14LfinLaen
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aanluaNe9INL" itPA NINN9INGH cardioembolic
stroke without AF 1.28 1 (Odd ratio 1.28, 95% Cl
1.08-1.52, p-value = 0.006) aannsAN9s Nam
HS, etal™ az Wang XG, et al®® wuan cardioembolic
stroke with AF #lennaiadenaanluanesainen
rtPA 11NN31 cardioembolic stroke without AF
Ananan13AnEINLLN cardioembolic stroke
with AF wazliFunisinensaeen tPA H8msmaneaga
i1 warilnuideaiadeneanluauasannan tPA
11NNI1 cardioembolic stroke without AF L‘ﬂfmmﬂ
cardioembolic stroke with AF duNUSALNTARAS
199019 luaReulalinluaneaen19guILse (more
severe cerebral hypoperfusion) N1TULUUIAUD
Lﬁ@mmqﬁmmtﬁ@m (increase infarct growth) Waz
nsiinnzdeneenlugNesm IS sdNaINAIAeR

\REUWAU (increase hemorrhagic transformation)*®*"*2

failanunauduaanguiidlsamalatacuy
Funn (AF) uaziAnAaneenluguasanen iPA 1ng
nunIuHalentisdaaNfanesanelne lianansiy
53@ (non contrast CT Brain: NCCT Brain) k3nfunau
e tPA duifluenaistnenfamesauadlaelian
ansfusadnnelu 4.5 daluamdauinennis (early
NCCT Brain) lunudaiiunislden rtPA wALile
nunIuHalentisdaaNfanesaneslne lianansiy
5a@ (non contrast CT Brain; NCCT Brain) ‘17{ 24 i%'ﬂm
n&eldFuEn iPA wudn filaenguilinidenaan
Tuanesanen iPA 9 51 au iludilesiillsn
s aviasLudunAY (AF) ufufifeguaema1un
smm. (large cerebral infarction) 1AN91 1 NAY
(hypoattenuation area > 1/3 cerebral hemisphere)
24 a1 A Fesay 49 S9lsAviaanidenduesnn
Bendaunduniilsailatesuudunan (AF) F93
(cardioembolic stroke with AF) fuiusiueanes
mmmmlmai (large cerebral infarction) %ﬂm@mm
AnAaneenlLENeIaINgn HtPA 1NaL

4. AD1UNEILNA AR NTFnElsAvaenLABA
ANDIINAIABARILUNAUEILEN tPA Tilsenan1ng
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futl Hlantaiiniaaneanluauedannen rtPA
UINNIINI25N119ANARALARAANANTIALADA
REUNAUAEN tPA NIaNELNAgATENT 1.73 1117
(adjusted RR 1.73, 95% CI 1.02-2.91, p-value =
0.041) Faenumaugiheniinrensanluanesain
¥
£1 rtPA W91 daLiTinginIsRansain e rtPA
WAZIRWINNNTIEN tPA Lﬂummmmﬁgmlﬁmﬁu
v

mieuiulsaneNLNagAIaNHLAL I NN LN AT
waALNanUNIUNALanGLIsinaufqnasanadlasluan
a13nuTaad (non contrast CT Brain; NCCT Brain) L.9n
Sunaulien rtPA dafluandisdnaniomasanaalne
ldRnannusadnielu 4.5 daluandananainis luwu
¥ v v 1 ‘-ﬂl L8
T un1s i e rtPA WALHANUNIVNALANTLTE]

a 'S I =3 o a
AaNAALAasaNelne lHAAa1INUSIR (non contrast
CT Brain: NCCT Brain) 24 4lna uasldiuen rtPA
wugn Tudileefifaaeneenluauasainen PA 7

v

Tsanenunatuau 24 A luilleanasmaawalg
UINNI1 1 NAY 14 AL AR Sasay 58

- = X Ao - A

\asannnisdnenil A9ngilsvasdAineifzay
Weaulse@ninan1sfnenlsaiaaniaanaNadanm
A = v v al ~
RRARLUNAUMIYEN tPA NT3aneNLNagAIo Tl uay
laangnunaguau d1dauLana19iuusaly
A a o = = o A
LA AL ALIAN TN INHAN LN UANNTIAdEITUN1A Y
AINANIHNIN9F1 ULALA AN LANANIRIANRAAIU
Tmel absolute risk reduction (ARR) WA T9ANN TR
M¥asiaz 95% (95% confidence interval; Cl) Wu4n

1. UseRANBNANANURINANITINEHINADINTG
(favorable outcome: non-disability, mRS 0-1) t&a
AAMINAISSNEY 3 LABAUNAILASUYN tPA N7
SN 1TANARALADAANDITIALAAALDLILINALAILIEIN
rtPA NlsaNeNLNagAIsNT washlsaneNLIATgNTY
AlanaNANANISNENABNNIT INDRAAAINNNTENE
3 inaunaslazuen nPA lduanssiuatinaldadn Ay
NNADH (adjusted ARR 0.014, 95% CI -0.066,
0.095), p-value = 0.724)
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2. manisidFauifiaunisidaaunias
AZLUUBAINTULSIUDIBINITNNTEUULTERIN
229l5ANADALARARNDITNIALADALALUNAY
(acute ischemic stroke severity improvement) 17'; 24
dalnanaslasuan rtPA nsfnunlsanannidan
ANBINAADABILINAUEIEEN PA Tilseanening
gA9ENT LL@zﬁimwmmmmuﬁi@mmﬁ'ﬁjﬂwmmi
Aau (improve stroke severity) 71 24 daluavdsl g3
a1 rtPA T umnsneiuae 1l dad1Aynneai s
(adjusted ARR 0.023, 95% CI -0.049, 0.096), p-
value = 0.527)

3. uan19ilFauiaudssANsuan1uAINN
aannauaIngsnEALeen tPA a1NN15LARA
LAaAAANnlUANRIAINET rtPA (post-rtPA
symptomatic ICH) n1s5nenlsanaeniannduNednn
Bemanundudanen rtPA AlsewaIuagNTY
flananiareneanludanedainen tPA N1nndInNNg
FnE1lsANALALAeAANEITIALRAALRLLNAWAQEIEN
rtPA ﬁ‘imwmm@fqmmﬁ wansingriueeneiliitdnAny
NNADA (adjusted ARR 0.039, 95% CI 0.001,
0.077), p-value = 0.043) uiflonunaunatendLsd
paNRamasanelne lidnansNused (non contrast
CT Brain; NCCT Brain) flananaundnasis wudn gilae
fifndeneanluanaanne tPA ﬁ‘imwmmmmu
faaaz 58 LﬂuLﬁmummmmmimg’mnndﬂ 1 NAL
Fatiu nrswmuTnEelunsulanaL LW
isaaiiafdaelunnsutlans NCCT Brain AfiAanat
et Wieluma§iR uwndiad fimval 4o
16a39 wazdienensainnaiaaensenluguesann
87 rtPA Azt UL UININITREUITTLULEN1T9 1A
$nunlsavnaniannduesnaldenBaunduiaan
nsiaRenaanluanedanne rtPA 3aelsanenuNa
guilianas uasitetaaairepanusilalunsinem
12ANARALADAANBITIARAALRLLNAUATEEN ItPA
IRunnelsanenunagu siely
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4. dss@nguamuszazaa N ldlunisaua
> ¥ = =
Snugdoalspnvaanidananalrniaan
LREUNAUAIREN tPA

v

1. ?zﬂmmﬁqLwiﬁﬂfm‘ﬂmm@mLﬁ@m@mwm
a = o a A a a
BREARALUNAUBNNaINTRAUNANI1T LU @ N
QUNIERINNTIRINENLNA (onset to door time) Lad!
PlaaneuIaguIuwnAY 94.8 w1h 159099
TsanenuagassniTeliAN@aningy 120.2 WA
Tnemlssnenunaguauiidne onset to needle time
< 60 W7 WinAu Faeay 39.1 NANNGNTINENLNA
gasstiviniu Fesay 21.1 adwliludAnneada

v 1
(p < 0.006) AtiLUAYWINNIIAAFI node-rtPA NTa9
wenunaguay doalidilaandainisaaclsauaan
& & a o o= a
WAEAANBITIALARALRELNAWE 1 DaTsane LN aR
14
nnsfnEnsaeen itPA Tasqni5qau
v

2. ?zﬂmmﬁqLwiﬁﬂfm‘ﬂmm@mLﬁ@m@mwm
- .:4 o = o W e
WanRauNAuNIDalinegIuna aunseialaFusn
rtPA (door to needle time) L2ABTITSINENLNAGATENT
BandnlaaneN LAY

2.1 INUTINIATIIUERIT door to needle
. a v 1 v 1 o
time < 60 W17 ABININNI1 FBEIAY 70 WL N135NEN
o & & a o AN ve
giloalsnnaaniaendaned1naeARaUNAUN LA T
81 rtPA 139n81U1agAIENHRERAT door to needle
time < 60 UMM WAL FeuaY 76.7 1NN
TaamenunagNTy winil Feaas 61.4 atnaliudi Aty
N19403 (p < 0.001)

2.2 \NUITNIATIIUANGA A1 door to
needle time < 45 W9 FA9NINNLN $BEIAY 50 WL

o ] A A a o
naingiaalsrvaeninenanestnninenaaUnay
7léFuen rtPA Tsasnenunagn?sil door to needle
time < 45 W9 WAL Fesay 41.2 uannIniea
WENLNATNTUWINAL Foeaz 31.6 aeieiitiidnAtynig
ata (p = 0.018) et ldinawinnsgiuangn e
#7971 door to needle time < 45 WA FAININNLN
v 1

Fauar 50 wud1vienleangu1agnIsIiLay
TeanenunaguTy AIndunaeiuInsgIu Ao fouay
41.2 Laz 31.6 AINAAL
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[ 2\1/ o % o v oy

ey Tannawmunlinszuaunisinundilon
12A1A0ALADAANEITNALARALRUUNA UMY ItPA
Nlaanenunagnssnil uarlsanenunatuTu Aa n1s
Wanun lszezinan door to needle time < 45 W7
Wasanidutladaainnszuaunisaniinanunialu
Taanenuna ansndiudaenararuAunIzLIunng
ANTuUNszLaunsine e lsnnaaniaananes

A a o v £% o z
aRanREUNAUAzeN tPA lnseduau Tnanns
WalunFanAuLwnenTluRgenau (emergency
physician) LazneLnanTLiRgnau Wauiunis

aa o ¥ ar vy =
p39a Anadn warlinisinedilaalsanaaniaan
ANDIINARDARLUNAUFILEN tPA NTiasgniau Tne

& a oA a Ca a o o
windardfriRgniau wnndnalumvial (general
practitioner) kaznenunanaLiRgnaEu Inadunng
Uszamanen (neurologist) \ugliAn1snu

v

3. szuznansusdihelsnnaanidanauasans
= P e a a a
AeARELNAY Builanisinlniniessuulszan
AuNILiabATULN rtPA (onset to needle time) AT
Teaneunaguauw WAy 154.2 uail 1§anan
TaanenUnagAIs el onset to needle time Ladg
Wiy 173.9 i Tneilsanenunaguauidns onset
to needle time < 120 W WL $aaas 32.1 11nnan
Plaananunagassivindu feaar 22.1 at1el

v
U dATYn AR (p < 0.006) AHLAYUINNIIRF
node-rtPA Nlzanenunaguau doligilaantenis
10¢lsAvARAIRRAANEITNARAAREUNAUIENNaNNg
Fneiduninsgiuaina Ae niefnmdasen rtPA
1%

169015924

AMNUANNIANEIAINA1INIT19F W afuayy
annAgIulunisAnen Ae nsinunlsanasniaen
ANDITIALRAALRILNAUA8EN tPA Nizananuna
gA7e1HLazi node-rtPA Teananunaguaw
P s a o o Ry 2 P
Hilse@niuavianaasniainendeanis Ae lulAau
WN"7 (favorable outcome : non-disability, mRS 0-1)
WaRARINNNTFNEN 3 IAUNASLATUEN rtPA
Taumnsnaiu
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Jolauallu:

N1IRBUILATET 18Iz ULLIN9gan N T9A
PADALADAGNAITIALADALAELILUNAY AUN1TVAG
node-rtPA Nlanenunagnau lnalsana1uia
gaalluguslsamenuiaudiang waz node-rtPA
Tranenuraguaulugiuglsamenuiagnang Tadnag
WALNLATRUNLTL LN 1A NAAALADARNDITINA
ReARILNAWTINTUIGInTAgAaTiatinsieLiias
WA WILUININSNEN T ANADALADARNAIUNA
ADALRLLINAL (clinical practice guideline of acute
ischemic stroke) LATLUININNNTT NN 9PN ARALAD A
ANBIVNARBARELNAUALEEN rtPA (standing order
of rtPA) I iflunuan1edfimmieuiuiedandn

~ o o a N oA A
gn951% laddnazinenlsaneuiagnssnil veei
Tasngnunatuau wudn nsdnenlsauaaniaananes
AR ALRLUNAUAEN tPA NN UAGATHY
LL@z‘ma\iwmmaﬂqmu ilsz@Aniuanan 199019
o da o o o A a .
SNNfedng Aa LNHANNANIIHaRARINA135NEN
3 1Hau NASLATUEN tPA wazHsANinases Aa
Qﬂwmm@ﬁ%u (improve stroke severity) 91 24
Foluanaalasuen rtPA WHauiL

Fu99UsEANE AR 1UTTazIaN luN175 NN
o = = = o Al o
filnelsAnannlaenanesaNnaanREUNAUN LAY
&1 rtPA W91 onset to door time a2 onset to needle
. v = P = o
time 184¢LhelsAraaniaanaNeIU AR ALREILINGL
v va J s . o
nlasuen rtPA Alssnsnunaguausantiangai
Tsanenunagnssnl

At N19fnEleANaeALABARNAIIALADA
= o/ £ v o dl
WRUUNAWA 8 rtPA 418715018 n195n =N
Tsaneunaguauldacellss@nininuazaaniia
v a o 3 1 3 % Y o o
fagaannnisiasfananoundesiuaslfinlydwemmn
LATUEE node-rtPA NIPINEUIATHTULDIGINTA
grasntinan iwaldunisaenalanialifilonlsn
NADAADARNDIINALADALRLNALLATLINITN IS8
81 rtPA dufuntsfnemduninsgiuainals
ATALAQNLITTTINITRITINIRgATINTIANTY



Vol.36 ¢ NO 4 * 2020

v
o o 13 o

fariis N13RERTINEE lunNNTLLaNALaSWRIWN
A A A A |

gasiandaglunisutlana NCCT Brain TRAMNYN
dane M4 lunnal §uiR unndomlfrmald 4o
15a39 wazdienensainnaiadensenluguesann
87 rtPA Azt Ul UINIINIINRUITTLULTNNTA LA
FnE1lsANAALADARNEIINALARALRL LINAUNEAR
nsiARenaanluanedanne tPA 1aglsanenuNa
gumlianas Lazivedosainsanuilalunisinm
13ANARARDAANDITNARDALRELINAUAREIEN rtPA 13

rdl | . a o d‘
wnmneilsanenunaguausialil Inailasan1sidaces
“ANNNANNWUTIRY Alberta Stroke Program Early
CT-Score (ASPECTS) fiun1swennsailsz@nsuang
e lsANARALARAANEITIALADALRELNAUTRA
Middle Cerebral Artery AREENAZANURNLARA tPA
NMABALABAAT NINNENLNAEAIENTHE (Association
of Pretreatment ASPECTS Scores with Predicting
Effectiveness of Intravenous rtPA in Acute Middle
Cerebral Artery Infarction in Udonthani hospital)”
] o o a & o dd‘
Fanufaunnelszanlsaneuianunandaadu
node-rtPA T84WeNLNATNTY

References

1. Lopez AD, Mather CD, Ezzati M, et al. Global and regional
burden of disease and risk factors, 2001: systematic
analysis of population health data. Lancet 2006;367:
1747-57.

2. Feigin VL, Forouzanfar MH, Krishnamurthi R. Global
burden of disease, injuries, and risk factors study 2010
(GBD2010) and the GBD stroke experts’ group. Global
and regional burden of stroke during 1990-2010: finding
from the global burden of disease study 2010;383:
245-54.

3. Brott T, Broderick J, Kothari R, et al; NINDS rtPA Stroke
Study Group. Tissue plasminogen activator for acute
ischemic stroke. N Engl J Med 1995;333:1581-8.

4. Hacke W, Kaste M, Fieschi C, et al. Intravenous
thrombolysis with recombinant tissue plasminogen
activator for acute hemispheric stroke: the European
Cooperative Acute Stroke Study (ECASS). JAMA
1995;274:1017-25.

10.

1.

12.

13.

14.

15.

16.

17.

Thai * Journal * of ® Neurology

Hacke W, Kaste M, Fieschi C, et al. Randomized double-
blind placebo-controlled trial of thrombolytic therapy with
intravenous alteplase in acute ischemic stroke (ECASS
). Lancet 1998;352:1245-51.

Marler JR, Tilley BC, Lu M, et al; NINDS rtPA Stroke Study
Group. Early stroke treatment associated with better
outcome. Neurology 2000;55:1649-55.

Hacke W, Donnan G, Fieschi C, et al. Association of
outcome with early stroke treatment: pooled analysis of
ATLANTIS, ECASS, and NINDS rt-PA stroke trials. Lancet
2004;363:768-74.

Hacke W, Kaste M, Bluhmki E, et al. Thrombolysis with
alteplase 3 to 4.5 hours after acute ischemic stroke
(ECASS Il1). N Engl J Med 2008;359:1317-29.

Floris R, Cozzolino V, Meschini A, et al. Efficacy of
systemic thrombolysis within 4.5 h from stroke symptom
onset: a single-centre clinical and diffusion-perfusion 3T
MRI study. Radiol Med 2014;119:767-74

Del Zoppo GJ, Saver JL, Jauch EC, Adams HP.
Expansion of the time window for treatment of acute is-
chemic stroke with intravenous tissue plasminogen ac-
tivator. Lancet 2009;372:1303-9.

Hills NK, Johnston SC. Why are eligible thrombolysis
candidates left untreated? Am J Prev Med 2006;
(6Suppl 2): S210-6.

fad3 BUYUTIA (§2930U1987). NTAUATNBINNITANDS
nadenluszandnumd 2552, fuinged 3.NAANA:
TafuLsinaInIninNInenae.

Nilanont Y, Nidhinandana S, Suwanwela NC, et al. Quality
of acute ischemic stroke care in Thailand: a prospective-
multicenter countrywide cohort study. J Stroke
Cerebrovasc Dis 2014;23:213-9.

Brott T, Adams HP Jr, Olinger CP, et al. Measurements
of acute cerebral infarction: a clinical examination scale.
Stroke 1989;20:864-70.

Lyden P, Brott T, Tilley B, et al. Improved reliability of the
NIH Stroke Scale using video training. NINDS TPA Stroke
Study Group. Stroke 1994;25:632-40.

Lyden P, Lu M, Levine S, Brott T, Broderick J; NINDS
rtPA Sroke Study Group. A modified National Institutes
of Health Stroke Scale for use in stroke clinical trials:
preliminary reliability and validity. Stroke 2001;32:1310-7.
Lyden P, Raman R, Liu L, Emr M, Warren M, Marler J.
National Institutes of Health Stroke Scale certification is

reliable across multiple venues. Stroke 2009;40:2507-11.

55



56

21sasUs:andneniiiods:inelng

18.

19.

20.

21.

22.

23.

24.

25.

26.

Fonarow GG, Pan W, Saver JL, et al. Comparison of
30-day mortality models for profiling hospital performance
in acute ischemic stroke with vs without adjustment for
stroke severity. JAMA 2012;308:257-64.

Lyden P. Using the National Institutes of Health Stroke
Scale A cautionary tale. Stroke 2017;48:513-9.
Weisscher N, Vermeulen M, Roos YB, de Haan RJ. What
should be defined as good outcome in stroke trials; a
modified Rankin score of 0-1 or 0-2 ?. J Neurol 2008;
255:867-74.

Gumbinger C, Reuter B, Stock C, et al. Time to treatment
with recombinant tissue plasminogen activator and
outcome of stroke in clinical practice: retrospective
analysis of hospital quality assurance in data with
comparison with results from randomized clinical trials.
BMJ 2014;348:3429.

Hemmen T, Ermstrom K, Raman R. Two-hour improvement
of patients in the National Institute of Neurological
disorders and stroke trials and prediction of final out-
come. Stroke 2011;42:3163-7.

James E. Siegler, Bs, Amelia K. et al. What change in
the National Institutes of Health Stroke Scale should
define neurological deterioration in Acute ischemic
stroke? J Stroke Cerebrovasc Dis 2013;22:675-82.
Wahlgren N, Ahmed N, Eriksson N, et al; for the SITS-
MOST investigators. Multivariable analysis of outcome
predictors and adjustment of main outcome results to
baseline data profile in randomized controlled trials: Safe
Implementation of Thrombolysis in Stroke-MOnitoring
STudy (SITS-MOST). Stroke 2008;39:3316-22.

Yaghi S, Willey JZ, Cucchiara B, et al. Treatment and
outcome of hemorrhagic transformation after intravenous
alteplase in acute ischemic stroke a scientific statement
for healthcare professionals from the American Heart
Association/American Stroke Association. Stroke
2017;48:343-e61.

Adams HP Jr, del Zoppo GJ, Alberts MJ, et al. Guidelines
for the early management of adults with ischemic stroke:
a guideline from the American Heart Association/
American Stroke Association Stroke Council, Clinical
Cardiology Council, Cardiovascular Radiology and
Intervention Council, and the Atherosclerotic Peripheral
Vascular Disease and Quality of Care Outcomes in
Research Interdisciplinary Working Groups: the

American Academy of Neurology affirms the value of this

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Vol.36 ¢ NO 4 » 2020

guideline as an educational tool for neurologists. Stroke
2007;38:1655-711.

Chindaprasirt J, Sawanyawisuth K, Chattakul P, et al.
Age predicts functional outcome in acute stroke patients
with rtPA treatment. ISRN Neurology 2013;2013:681-5
351 daud. dnsna@eTinesgilon ischemic stroke
mﬂuﬁqmﬁm%’a stroke fast track 2a4l74We L4
meiumiﬂi. Journal of Health Science 2015;24:876-84.
Dharmasaroja PA, Dharmasaroja P, Muengtaweepongsa
S. Outcome of Thai patients with acute ischemic stroke
after intravenous thrombolysis. Journal of the Neurological
Sciences 2011;300:74-7.

NG FRNEL ANNANTLEIZIIN hyperdense AW
1891a8ALAEA middle cerebral artery FUKANNI5NET
Lialudiaalsavaesdenauesiuidaunauiildiunig
FnEsaeen recombinant tissue plasminogen activator.
Thai Journal of Neurology 2016;32:1-13.

Aoki J, Kimura K, Koga M, et al. NIHSS-time score easily
predicts outcomes in rt-PA patients: The SAMURAI rt-PA
registry. Journal of the Neurological Sciences 2013;327:
6-11.

Strbian D, Michel P, Ringleb P, et al. Relationship
between onset-to-door time and door-to-thrombolysis
time, A pooled analysis of 10 dedicated stroke center.
Stroke 2013;44:2808-13.

Yue R, Dongze Li, Yu J, et al. Atrial fibrillation is associated
with poor outcome in thrombolyzed patients with acute
ischemic stroke, A systematic review and meta-analysis.
Medicine 2016;95:e3054.

Nam HS, Lee KY, Kim YD, et al. Failure of complete
recanalization is associated with poor outcome after
cardioembolic stroke. Eur J Neuro. 2011;18:1171-8.
Wang XG, Zhang LQ, Liao XL, et al. Unfavorable outcome
of thrombolysis in Chinese patients with cardioembolic
stroke: a prospective cohort study. CNS Neurosci Ther
2015;21:657-61.

Sanak D, Herzig R, Kral M, et al. Is atrial fibrillation
associated with poor outcome after thrombolysis?.
J Neurol 2010;257:999-1003.

Kimura K, Iguchi 'Y, Shibuzaki K, et al. IV t-PA therapy in
acute stroke patients with atrial fibrillation. J Neurol Sci
2009;276:6-8.

Saito T, Tamura K, Uchida D, et al. Histopathological
evaluation of left atrial appendage thrombogenesis
removed during surgery for atrial fibrillation. Am Heart J

2007;153:704-11.



39.

40.

41.

42.

43.

44.

45.

Vol.36 ¢ NO 4 * 2020

Cetiner M, Ydin HEA, Guler M, et al. Predictive factors
for functional outcomes after intravenous thrombolytic
therapy in ischemic stroke. Clinical and Applied
Thrombosis/Hemostasis 2018;24:171S-1778S.
Mouradian MS, Senthilselvan A, Jickling G, et al.
Intravenous rt-PA for acute stroke: comparing its
effectiveness in younger and older patients. J Neurol
Neurosurg Psychiatry 2005;76:1234-7.

Buijs JE, Uyttenboogaart M, Brouns R, et al. The effect
of age and sex on clinical outcome after intravenous
recombinant tissue plasminogen activator treatment in
patients with acute ischemic stroke. J Stroke Cerebrovasc
Dis 2016;25:312-6.

Marler JR, Tilley BC, Lu M, et al. Early stroke treatment
associated with better outcome, The NINDS rt-PA Stroke
Study. Neurology 2000;55:1649-55.

Arnold M, Mattle S, Galimanis A, et al. Impact of
admission glucose and diabetes on recanalization and
outcome after intraarterial thrombolysis for ischemic
stroke. International Journal of Stroke 2012;9:1747-53.
Pandolfil, A, Giaccari, A, Cilli, C. Acute hyperglycemia
and acute hyperinsulinemia decrease plasma fibrinolytic
activity and increase plasminogen activator inhibitor type
1 in the rat. Acta Diabetes 2001;38:71-6.

Desilles JP, Mesengue E, Labreuche J, et al. Diabetes
mellitus, admission glucose, and outcomes after stroke
thrombolysis, A registry and systematic review. Stroke

2013;44:1915-23.

46.

47.

48.

49.

50.

51.

52.

Thai * Journal * of ® Neurology

Thoren M, Azevedo E, Dawson J, et al. Predictors for
cerebral edema in acute ischemic stroke treated with
intravenous thrombolysis. Stroke 2017;48:2464-71.
Longstreth WT,Jr, Katz R, Tirschwell DL, Cushman M,
Psaty BM. Intravenous tissue plasminogen activator and
stroke in the elderly. Am J Emerg Med 2010;28:359-63.
Pundik S, McWilliams-Dunnigan L, Blackham KL, et al.
Older age does not increase risk of hemorrhagic
complication after intravenous and/or intra-arterial
thrombolysis for acute stroke. J Stroke Cerebrovasc Dis
2008;17:266-72.

Ford GA, Ahmed N, Azevedo E, et al. Intravenous
alteplase for stroke in those older than 80 years old.
Stroke 2010;41:2568-74.

Bhatnagar P, Sinha D, Parker RA, Guyler P, O’'Brien A.
Intravenous thrombosis in acute ischemic stroke:
a systemic review and meta-analysis to aid decision
making in patients over 80 years of age. J Neurol
Neurosurg Psychiatry. 2011;82:712-7.

Tu HT, Campbell BC, Christensen S, et al. Worse stroke
outcome in atrial fibrillation is explained by more severe
hypoperfusion, infarction growth, and hemorrhagic
transformation. Int J Stroke 2015;10:534-40.

Saposnik G, Gladstone D, Raptis R, et al. Atrial fibrillation
in ischemic stroke; predicting response to thrombolysis

and clinical outcome. Stroke 2013; 44:99-104.

57



