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N = 2,376 patients presenting with stroke symptoms within 4.5 hours of onset in
the Sakon Nakhon network from October 1, 2019, to October 31, 2024.

N = 1,271 patients (Activate Stroke Fast Track)
at Sakon Nakhon Hospital

Exclusion : not a good
canidate for rTPA

N = 1,105 patients (Activate Stroke Fast Track) at
four community hospitals who received telestroke

consultations via the LINE application.

Exclusion : not a good
canidate for rTPA

Emergency Room at Sakon Nakhon Hospit

N = 275 patients received rTPA in the J
al

4

N = 215 patients received rTPA in the
Emergency Room at community hospitals

: 490 patients (24 hours post-rTPA)

L Observed in the ICU at Sakon Nakhon Hospital 1

‘ Discharged from Sakon Nakhon Hospital ’

13 from Sakon Nakhon Hospital

Loss to follow-up:
20 from Tele-stroke group

N= 457 patients follow-up assessment of mRS at 3 months :
262 from Sakon Nakhon Hospital
195 from Teles-troke groups

Figure 1. Patient flow diagram: Stroke fast track in Sakon Nakhon Network
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dndnuiiindiAssiuluiaeangalifiiladedadlad
HAAuuansngadldagAtyn1eada (p > 0.05)
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fill 16.4, heart disease ¥atiay 24.6 il 19.1 uaz
dyslipidemia 2818 60.5 1Ll 66.0 W ANTINANINGL
yisuazangslifauuansnsetaditddnms
adnlaenigiandenas 31.8 (U 38.5 491 Seuas
17.9 i1 17.2 Tnelsvinnaaslsananniaananadlid

o o

ANHUANFNSRENHITIENATY (p = 0.80) Tasaniuip
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nnialsAnaenlaeAduesnLId U N NaRALARA
AR ALANIG 2 nax Foeiay 45.19 LAz 46.14 AN
a1 @91 ASPECT Score Mlszifiuildaianise
panamafanaslidmuuanstsaeeflidadn Aty
7ENI194R9NGN (p = 0.31) ATULLIRAE 8.7 LA 8.3
AZLUL ATNANAL
AMgananTelsawetanga Telestroke 8
ol

qefinnialng EMS (49.2%) dnnnanetinaliledn

Thai * Journal * of ® Neurology

dl cal ¥ o dl 1 1
iz Teanenunadudaglasngndesiaaninisa
WETLNADY (63.0%) HAMNLANFANNI9EDA p-value
<0.01

L :’/ 1 dl Yo o 2 QI

gilaevia 2 nguinliunisinnsaaenazae @
1AaniARAat NIHSS Aausne TdHANLANFI9iL

v

aeeldadAnNala (p = 0.20) Melaaneuna
LATRINEIEN WL telestroke AUTRNENLNAANALAT

sananalimiened 3

m1519% 1 Baseline demographic and clinical characteristics of 419 patients with acute ischemic stroke

treated with intravenous rtPA of Sakon Nakhon hospital and telemedicine in network commu-

nity hospital
T?\?WEI’]‘LI’]@Lﬂ?’ﬂ“IhEIMﬂ'ﬂﬂLE‘Bﬂ T‘i\iWEI"I‘LI’]‘Z\ﬂﬂ‘Z\uﬂ'i P-value
ANBINTIU telestroke N=195 N=262
Sex 0.79
Male 104(53.3%) 143(54.6%)
Female 91(46.7%) 119(45.4%)
Age (years)
<60 88(45.1%) 111(42.4%)
61-80 102(52.3%) 138(52.7%)
> 80 5(2.6%) 13(5.0%) 0.196
Mean (xstandard deviation) 60.65(+-12.05) 60.7(+-12.1)
Median (min: max) 62(25:93) 62(25:94)
Cardiovascular risk factor
Hypertension 76(39.0%) 106(40.5) 0.74
Diabetes mellitus 71(36.4%) 91(34.7%) 0.71
Dyslipidemia 118(60.5%) 173(66.0%) 0.22
Heart disease 48(24.6%) 50(19.1%) 0.83
Atrial fibrillation 39(20.0%) 43(16.4%) 0.32
Smoking
Never 133 (68.2%) 161(61.5%)
Current 62 (61.8%) 101(38.5%) 0.14
Alcohol
Never 160(82.1%) 217(82.8%)
Current 35(17.9%) 45(17.2%) 0.83
Stroke subtype 0.80

Large-artery atherosclerosis
Cardio-embolism
Small-vessel occlusion

Other determined etiology

61(31.28%)

39(20.00%)

88(45.14%)
7(3.58%)

85 (32.44%)
43(16.41%)
121(46.19%)
13 (4.96%)

"
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TiﬂWﬂﬁUﬁﬂLﬂ?ﬂﬂiﬂﬂﬁﬂﬂﬂLaﬂﬂ T‘N‘WEI"I‘IJ’]ﬂﬂﬂﬂ‘uﬂi P-value
ANDIU telestroke N=195 N=262
ASPECT score 0.31
ASPECT <7 1(0.51%) 11(4.2%)
ASPECT>=7 194(99.49%) 251(95.8%)
Mean (xstandard deviation) 8.70(+-0.9) 8.3(+-1.10)
Median (min: max) 9(5:10) 8.00(5:10)
Mode to hospital <0.01
Walk -in 49 (25.1%) 62(23.7%)
EMS 96(49.2%) 34(13.0%)
Refer 42(21.5%) 165(63.0%)
Stroke in hospital 8(4.1%) 1(0.4%)
Initial stroke Score and severity 0.20
Mild <5 34(17.4%) 39(14.9%)
Moderate (5-14) 141(72.3%) 171(65.3%)
Severe stroke (15-25) 19(9.7%) 50(19.1%)
Very severe stroke (>25) 1(0.65%) 2(0.8%)
Mean (standard deviation) 9.64(+-4.29) 10.20(+-5.10)
Median (min: max) 9(4:34) 9(3:26)

of Sakon Nakhon hospital and telemedicine in network community hospital

M1919% 2 Procedure and performance of patients with acute ischemic stroke treated with intravenous rtPA

<45 min

45-60 min

>60 min

Mean (xstandard deviation)

Median (min: max)

98(50.3%)
82(42.0%)
15(7.7%)
44.86+-11.70
44(7-91)

128(48.9%)
88(33.6%)
46(17.5%)
46.74+-17.64
45(4-131)

TiﬂWﬂﬁUﬁaLﬂ?ﬂ‘ﬁ’]ﬂﬂﬁﬂﬂLaﬂﬂ TiQ‘WEI"I‘LI’]ﬂﬂﬂﬂuﬂi P-value
ANDIEITY telestroke N=195 N=262
Onset to Door Time (minutes) <0.01
<60 min 28(14.4%) 36(13.7%)
60-120 min 115(59.0%) 76(29.0%)
>120 min 52(26.6%) 150(57.3%)
Mean (xstandard deviation) 103.41+-42.88 127.34+-56.21
Median (min: max) 93(30-235) 130(0-241)
Onset to needle time(min) <0.001
<180 min 149(76.4%) 127(48.5%)
>180 min 46(23.6%) 135(51.5%)
Mean (xstandard deviation) 148.27+-43.45 174.08+-56.25
Median (min: max) 140(74-260) 180(7-273)
Door to needle time(min) 0.006
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A9 3 Efficacy and safety outcomes of patients received thrombolysis of patients with acute ischemic

stroke treated with intravenous rtPA of Sakon Nakhon hospital and telestroke in network

community hospital

TeaNENLNaLAS AN UARALADA

TsanenNagnauAs  P-value

NIHSS 24-hour Score and severity

Mild <5

Moderate (5-14)

Severe stroke (15-25)

Very severe stroke (>25)
Mean (xstandard deviation)

Me dian (min: max)

ICH grading

Asymptomatic ICH
Symptomatic ICH

Mechanical Thrombectomy

Medical complication
Pneumonia
UTI

Length of stay(day)

Mean (tstandard deviation)

Median (min: max)
Mortality 90 day

Readmission in 30 days

ANDIKU telestroke N=157 N=262
<0.001
134 (69.7%) 137(52.3%)
51(26.1%) 94(35.9%)
8(4.1%) 25(9.5%)
2(1.1%) 6(2.3%)
4.5(+-5.30) 6.78(+-6.93)
.3(0:36) 4 (0:42)
0.15
11(5.6%) 7(2.7%)
3(1.5%) 19(7.2%)
10(5.1%) 18(6.9%) 0.44
17(8.7%) 41 (15.6%) 0.76
4(2.1%) 4(1.5%)
1(0.5%) 5(1.9%)
<0.01
5.09 (+-3.51) 7.3(+-6.58)
4(0:28) 5(2-57)
6 (3.1%) 12(4.6%) 0.41
8(4.1%) 16(6.1%) 0.34

Effectiveness

HATBIN193NH primary outcome WL Hilag
TspvnenAnndNaNARDAEILNGURLET LN PA
ﬁiﬁqwmmzﬂ‘qmu i favorable outcome (mRS 0-1)
%atay 74.36 11NNIN AlsaNENLNAGNAUAS T9T Foe
ar57.2(0OR=0.462,95% Cl: 0.31-0.69, p < 0.001)
Taenfli mrs 0 AU 88 AL mrs 1 AN 57 AL
Tungulsaneuagueu Loy mrs 0 A1UAU 57 AY
WAL mrs 1 A7U9U 93 AU AINATAL PUNFH
T99NENLNAANALAT AILARSLY figure 2

NaN133N1N secondary outcome 1TeILLAEL
stroke severity improvement mqé’ﬂwmﬁq
TN eNUa9emINeNIs I dsv UL Telestroke lulaangnung

= 1 o £ o
guruAzadnaiunislien rtPA Tunisineuuy
NIRTFIU AR NG Telestroke Huualiunadnia

. . P .
ndn TaudmsNn1sNUFARATY (improved) g9n30
(75.38% WU 63.74%) 831N 90 eia4 (worsened)
AN (3.60% WaUAU 10.69%) THHANNLANAN

1 al o o o/ o/ d"l o/ [~3 dl
ageldad1Anyludnanisiudafunnnely 24
G134 (full recovery) 8.72% il 8.40% ATNANAL F
waadlu figure 3 ANLaAY NIHSS Score i 24 Falug
AL rtpa NI lungw Telestroke aeinsilidNAny
NNEDA (p < 0.001) Hilaelung Telestroke Hdndaw
Pagluszdy mild (<5) gandn (69.7% Weufy 52.3%)
Aawanalismienei 3
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A o = =
ANAINENHENNTeNN D laaneNLNa (onset
, 4

to door time) 72U Telestroke VITNWEI’]‘LI’]m;mJu
\ 9 v = o v & X A o~ o
doelidilaeadnteanisfnunléisaau Weneuiuy
Tsanenunadusd 103.41 + 42.88 wdl AIN91Ng
Tsanenunagus 127.34 + 56.21 w19l p-value <0.01
FAULANA1998 19N TEN 1940 R 1a1a1nNIDa
TeanenunanalfiFusn rtPA (door to needle time)
. . -
ALRALl door to needle time 184 telemedicine
44.86 + 11.70 Wi Indiheiulssnenunague 46.74
+17.64 U ANLANANNINADA p-value 0.006
nantanENTa1n1s09lA TN rtPA (onset to needle
time) NgW telemedicine lAFuen rtPA 139091 Tng
76.4% 1A5uen11 <180 W Wieuiuies 48.5% 11

| o a .
ﬂ@NTNWHWUW@@uﬂ ANLaAs onset to needle time T4
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ngal Telestroke 148.27 + 43.45 wniindnngailss
WENLNA AW 174.08 £ 56.25 W1 p-value <0.001 A3
wansluneedi 3

nN19% symptomatic ICH Aalusmsnsndnly
ngw Telestroke (1.5% gy 7.2%) laidiaanuuen
fNN9aTA (p = 0.15) flaengu Telestroke Nezeix
Lfamuﬂu‘mwmmm%uﬂdﬂﬂfojm‘[i\‘iwmm@@uﬁ@ﬂw
lednAyn19alia (p < 0.01) NIZNTNANIIZUNTN
%ﬂuﬁluj%\iquﬂ@mﬁﬂmu Paenaaulann:
wazau lifaauumnsnsiuesreiiloddny (o =
0.76) M NALTIMNTe Y 90 Ju wazdmsINg

o

naunFnel 30 S TdHANLANFAWas 9Nl

o

#1ATY (p = 0.41UA% 0.34 AINANAL)

PATIENT(N)

Standard stroke group 57/

Telestroke group 88

0% 10% 20% 30%

mrsO mrsl

93

40% 50% 60% 70% 80% 90%

. .-

57 29

100%

mrs2 BMmrs3 Emrs4 Emrs5 B mrsé

Figure 2 Scores on the modified Rankin Scale (mRS) at three months. This study included 462 patients

compared to Sakon Nakhon hospital and telestroke in network community Hospital group

fladef iuasielsrAnsuandnaesnisinmi
FBan13 (favorable outcome : non-disability, mRS
0-1) iaRARNNTINEN 3 IReundalEFuaN tPA
aeneldadATYNNaDRA (p-value < 0.05) TaaiAnil
714 (adjusted) pansEnLannladeausaudag fauang
Tumnaned 4 1&un

1. nguangdeandvzawiniu 60 T Huualdy
LﬁmN@mﬁﬂmﬁ'f?”mma‘mﬂndﬂmjmmmnﬂdﬁ 80
T 3.19 111 (95% Cl 2.93-34.94, p-value = 0.005)

2. ngueng 61-80 U HuudlduiAnuanisinm
17'1'él"mmfmﬂﬂdm@jmmqmnﬂdﬂ 80 T 1.74 i
(95% CI 1.66-18.32, p-value = 0.017)
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P oaa G a rd‘ a
3. nguARA WandAaNine fNLssLiiy
ASPECT Score >=7 Huualtiunanisinuiisednis
NINNINGN ASPECT score Haginnan 7 2¢2.06 1in
(1.39-3.04 p=0.001
oA o LA >
4. NQUYA onset to door UBEININTA LNINL 60
w9 Juualififananisinmngenis Nanndngu
13 onset to needle time ¥NN91 120 W17 8.78%1
(95% Cl 2.32-33.18, p-value = <0.001)
5. NgNH onset to door 60-120 W17 Huwaltin
AANANIITNEINFBINTT NINNGINGNAN onset

to door N1NN41 120 W7 3.541 (95% Cl 1.42-8.64,
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p-value = 0.006)

6. ngu initial NIHSS score et Suwualii
anantamaiiauanisineiidiesnis (OR = 0.706,
95%ClI 0.63-0.78 p < 0.001)

7. nquitldFuniafnedae mechanical
thrombectomy Hiwalein nlenaRARANNIFNENT
FiaanIg 10.28 i1 (95%Cl 1.42-8.6 p = 0.002)

8. ﬂ@juﬂgj‘ENWmmamu%uzﬁ"uﬁuﬁ’ﬁui@m@
& uadNETAnAR (OR = 0.81, 95%CI 0.74-0.90p <
0.001)

24 hour improvement post rtPA

Worsened:

No Significant Change

Full Recovery

0.00 10.00 20.00 30.00

B Standard stroke group

!O

40.00 50.00 60.00 70.00 80.00

%
B Telestroke group

Figure 3 Stroke severity improvement at 24 hours after intravenous rtPA compared to Sakon Nakhon

hospital and telestroke in network community Hospital group.
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#1919 4 The factors influencing the primary treatment efficacy outcome, favorable outcome (mRS 0-1)

at 3-month follow-up after rtPA administration, while considering the adjusted effects of other

contributing factors.

{laqs Adjusted p-value
RR 95%Cl
Age >80
Age <60 3.19 2.93-34.94 0.005
Age 60-80 1.74 1.66-18.32 0.017
ASPECT Score 2.06 1.39-3.04 0.001
Onset to door
>120
<60 min 8.78 2.32-33.18 <0.001
60-120 min 3.54 1.42-8.64 0.006
Initial NIHSS score 0.70 0.63-0.78 <0.001
Mechanical thrombectomy 10.28 1.42-8.6 0.002
Length of stay 0.81 0.74-0.90 <0.001
Discussion fifluasiadmenislfianlunga Telestroke ldur s
a

nsfineifsaiiliiudesy@ninmasanis
IHenazananidenruszuLInsnanssaeni@aen
(Telestroke) lulsanenunaguey Tewanslfisiuin
NARNENNARTINLLYINTaR1AANI NN TS
WENLNAANALAT HAANEURIINAAAARAINTLNNUIRE
AauMTANEAReaLATatNE telestroke LAZNNS
auatlnalsavasnidenanes Ingannzluudresnig

al al

©

A o o Ao a a oy =
WUWQ, NN9FNENNUILANTAN aTNITLINDINT

23-28

Snunlsatinesaniie™? annisanswudngiloaidn
LNEU activate stroke fast track ‘;T\i'z%u 2,376 AU 1At
wiiulsaneunaganauAsauau 1,271A1 (31.5%)
waz TaenenunaguauATatIgauau 1,105 A
(37.5%) nslfanazatadniden rtPA 490 Au
(7.06%) 1098fithanaanidenauaslsaneiuig
anauAs 19 itPA AU 275 AU (6.81%) WIF1RNUIUY
Unefilédsy tPA lulsenenunaguauazdenndn ua
ﬁmmuqmdﬁmmﬂé’mﬁumiﬁﬂwwm Yadav
WazAnE® finudn nsld Telestroke T Himachal
Pradesh WL Telestroke Taeifindnannaslif rtPA

IsnenefidadnAnylnaldiiuensnsd@adin tlade

MY stroke fast track Tulsanenuaguaudluduay
1atszauniend wananil Tesnenunaguauind
<3 jl’ Ao o = :’/
1aan guadszrnsluniunanin anvivsvey

= a = i~ 3
NUeaLAINgANALINIsT s ne I LNaNa1N1Ia 1
rtPA lalaaminldeglaiifiu 50 Alawes anuziilsg

> X &Aoo Lo

neunaanauAslinsgualuuniindendn dsvey
N"91aAE 60-80 Alalms wanani Ianiaiasgilae
fAuansneiu InanguitinsuuunInsgIuinunaIN
N1989saaINTsaneLIATNTY (63%) TUEIng
Telestroke dauluinjunain EMS undalnames
(49.2%) Beaanaliigilaelungu Telestroke laFunIs
157U HesaINNIIdesiaIW EMS daaansves

o & 0 o Iy
wainadntslsanenunauazanisnlinisinwn e
Viurineh denaliszazionan onset to needle time 284
nqx Telestroke Aundnguanmsgn Geatawfluilad
grAtyi idnsnnsiusesdileelungs Telestroke
49n91 wanani nsdndeanisinldsanidadisdon
ARAYNIAENTBNNIAANNzWNINFeuTiNAdnAse
dmsnnssantisvesiilon danaliiszazioan onset

to needle time 1099ABINGNUANANNAUBE N TALAY
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anndayanudnfiaeflErun1einmtiiu Telestroke
Tulsawenunaguauddnsnisiudafialu 90 fu
(MRS 0-1) gandnfilaefisnunlulsanenuasnauns
(74.36% \ReifiL 57.2%: OR = 0.462, p < 0.001) &4
4AARITUNNTANE1289 Srinivasan LazAnE™
finudnlsanenuNa il stroke coordinators Waz 14
na3useailus stroke center AWALRNLsZANAW
189.A30178 Telestroke kUL hub-and-spoke
A11308 door-to-needle time WALLHHARNSTIAA.
yanantinsAnmaes Kurunawal wazAne® widn
nsthunamasi Telestroke Al&TUANTTULIgaN0
vhanlflueediaside DosifiatsyAnannnnssnem
LLazLﬁuﬁm’mﬁiﬁ’] mechanical thrombectomy N7
ANHN184131El9E97 Telestroke 131708 onset-to-
door time a% door-to-needle time lAag19Nle
@Aty (103.41 W WUy 127.34 w1, p < 0.01
LAY 148.27 U7 ileuifin 174.08 wilt, p < 0.001) 34
@aAARRIILUNNIANENRY Demaerschalk LazAnLs™
fiLanedn et Telestroke &13130AAAINNFEN
Tunnsine v lddiaalifu alteplase n1viuiaan
UENANENNIANEA Tunkl wazAnE® Saifufaun
Tiuvesidatng telestroke alan fisjatiulufinnsan
srazinannaudinelulssnauna (pre-hospital

3 AN UTZANTNINYRINTZLIUNTTNEN

delay
Tudumnudaaade ldnuanuuansteadefile
ANATYIEMIN Telestroke WATNNFNEILLLNIATFIU
Tudmsnindedanniele 90 Ju (3.1% Weudu
4.6%; OR=0.66, p = 0.41) A NTITagegUUINg
fezduanuilaenseilndifeeiu Taglunielfia
NUN2ANIINTUN Telestroke dnldlulsenenuna
qualdlfifinponudastenndedineecdilanile
Wianiunisine lulsswanunasus %qﬁamﬁuwu
LUANINTFTENE13NN3 Telestroke TldaNuiT
TALARULNNTRNIZN (3.1% RLL 4.6%; OR
= 0.66, p = 0.41) WAazEAINTINANTIZIAAREN Y
anaanaslien (4.6% Waudy 7.3%, p = 0.152)
ARAAARNNLNTANENTRY Yaghi LazAtue™ i
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1 14
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v 1
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a1nzauiadnine lulsanenunagundn 60 w7 (RR
= 8.78, p < 0.001), wAZN1INT mechanical
thrombectomy (RR = 10.28, p = 0.002) \{luilads
o o Ay o g X o dad v o
FNAYNANAUSIUNINUFINA TNaaAAARIALNNT
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center certifications) #1:1301981L5U1gaNadNE 8
4
filaeluszuy telestroke Tuiazatnglfunnau
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