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Comparative Clinical Outcomes of Intravenous r—tPA Administration
for Acute Stroke Patients: Hospital-Based vs. Telestroke

in Community Hospitals in Sakon Nakhon Province
Piyapong Papitak M.D., Dip. Thai Board of Neurology*

Abstract

Background: Limited access to acute ischemic stroke treatment leads to delays in administering
intravenous thrombolysis (rtPA). This study aims to compare clinical outcomes between patients treated
at Sakon Nakhon Hospital (Hub) and those treated via the Telestroke network at community hospitals.

Methods: A prospective cohort study was conducted from 2018 to 2024, involving 457 acute
ischemic stroke patients receiving rtPA (262 at the Hub hospital and 195 at community hospitals). The
primary outcome was a good functional recovery (modified Rankin Scale [mRS] 0-1) at 90 days.
Generalized Linear Models were utilized to identify predictors of good outcomes.

Results: The community hospital group demonstrated a significantly higher rate of good recovery
compared to the Hub group (74.36% vs. 57.2%; OR = 0.462, p < 0.001) and a higher rate of improvement
within 24 hours (84.1% vs. 72.14%). The mean length of hospital stay was significantly shorter in the
Telestroke group (5.09 vs. 7.32 days; p < 0.001). No significant differences were observed in mortality
rates (3.1% vs. 4.6%) or symptomatic intracerebral hemorrhage (4.6% vs. 7.3%). Significant predictors
for good recovery included age $<60$ years, higher ASPECTS scores, onset-to—door time $<60$ minutes,
mechanical thrombectomy, and lower baseline NIHSS scores.

Conclusion: Administering rtPA via Telestroke in community hospitals yields comparable or
superior efficacy and safety profiles compared to the stroke center. These findings support the expansion

of Telestroke technology to enhance treatment accessibility in rural areas.

Keywords: rTPA, Telestroke, Community hospital
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MW 1 Patient flow diagram: Stroke fast tract in Sakon Nakhon Network

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

N = 1,271 patients {Activate Stroke Fast Track)
at Sakon Makhon Hospital

Exclusion : not a good
canidate for rTPA

N = 275 palients received rTPA in the |

M = 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 HDspiiaIJ

¥

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

Observed in the ICU at Sakon Nakhon Hospital
;490 patients (24 hours post-rTPA)

¥

Dizcharged from Sakon Makhon Hospital J

¥

13 from Sakon Nakhon Hospital
20 from Tele-stroke group

Loss to follow-up: J

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

Baseline demographic and clinical
characteristics ¥pagihelinriaonidenduesnIaGon
Peundunld Suen rtPA naviva 457 aulasdudihe

1N 15ANEIYNRY WY telestroke 31U 195 AU
wagilsamenagnaunsiuIu 262 au aulvala

o o

UANANAUBEINTINEDANY Aduaaalumsnan 2
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@131970 2 Baseline demographic and clinical characteristics of 419 patients with acute ischemic stroke

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

community Hospital

Tﬁ\?Wﬂ'l‘U'lﬁ!ﬂ%ﬂ‘lhﬂ?‘iﬂﬂﬂ!aﬂﬂ Tsawmmaﬁnaum
aua3W1Y telestroke N = 195 N =262 P-value
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 (+standard deviation) 60.65(+12.05) 60.7(x12.1)
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




110 Medical Journal of Sakon Nakhon Hospital Volume 28 No. 3 September — December 2025

M15199 2 Baseline demographic and clinical characteristics of 419 patients with acute ischemic stroke
treated with intravenous rtPA of Sakon Nakhon hospital and telemedicine in network

community Hospital (9)

Iﬁﬂ‘l"lf]'l‘l]'la!ﬂ%ﬂ‘lhﬂﬁﬂﬂﬂ!aaﬂ Tﬁﬂ‘l"lfﬂ‘lﬂaﬂﬂauﬂ‘i
, P-value
aud3IrN1Y telestroke N = 195 N =262
Alcohol
Never 160(82.1%) 217(82.8%)
Current 35(17.9%) 45(17.2%) 0.83
Stroke Subtype 0.80
Large-artery atherosclerosis 61(31.28%) 85 (32.44%)
Cardio—embolism 39(20.00%) 43(16.41%)
Small-vessel occlusion 88(45.14%) 121(46.19%)
Other determined etiology 7(3.58%) 13 (4.96%)
ASPECT score 0.31
ASPECT <7 1(0.51%) 11(4.2%)
ASPECT>=7 194(99.49%) 251(95.8%)
Mean (+standard 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)

o o o aa

* I Aynadanssau 0.05
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319N 3 procedure and performance of patients with acute ischemic stroke treated with intravenous

rtPA of Sakon Nakhon hospital and telemedicine in network community Hospital

Iﬁ\?Wﬂ1U1ﬁ!ﬂ%ﬂ‘lhUﬂﬁﬂﬂ!aﬂﬂﬁ&lﬂﬂ jﬁQWﬂ'llnﬁﬁﬂﬁuﬂi P-value
WU 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 (+standard 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 (+standard 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*
< 45 min 98(50.3%) 128(48.9%)
45-60 min 82(42.0%) 88(33.6%)
> 60 min 15(7.7%) 46(17.5%)
Mean (+standard deviation) 44.86+11.70 46.74+17.64
Median (min: max) 44(7-91) 45(4-131)

* it Aynadanazdy 0.05
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M99 4 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

Iﬁ\iWﬂ'l‘U'lﬂ!ﬂ%flslhﬂ‘l’iaﬂﬂ jﬁﬂ‘l"lﬂ'l'l]'laﬂﬂﬁ‘uﬂi
- , P-value
taandauaINIU telestroke N = 157 N = 262
NIHSS 24-hour Score and severity < 0.001
Mild <5 134 (69.7%) 137(52.3%)
Moderate (5-14) 51(26.1%) 94(35.9%)
Severe stroke (15-25) 8(4.1%) 25(9.5%)
Very severe stroke (> 25) 2(1.1%) 6(2.3%)
Mean (+standard deviation) 4.5(x5.30) 6.78(+6.93)
Median (min: max) .3(0:36) 4 (0:42)
ICH grading 0.15
Asymptomatic ICH 11(5.6%) 7(2.7%)
Symptomatic ICH 3(1.5%) 19(7.2%)
Mechanical Thrombectomy 10(5.1%) 18(6.9%) 0.44
Medical complication 0.76
Pneumonia 17(8.7%) 41 (15.6%)
UTI 4(2.1%) 4(1.5%)
Other 1(0.5%) 5(1.9%)
Length of stay(day) <0.01*
Mean (+standard deviation) 5.09 (£3.51) 7.3(x6.58)
Median (min: max) 4(0:28) 5(2-57)
Mortality 90 day 6 (3.1%) 12(4.6%) 0.41
Readmission in 30 days 8(4.1%) 16(6.1%) 0.34

v o o ad

* it Aynadanazdu 0.05

NaN1538

WAVBIN33NY1 primary outcome Wy {1y
Tanaeadenaueaniaion Hounduilasum rtPA
ﬁTiawsJ”lmmgmu 3 favorable outcome (mRS 0-1)
¥ouaz 74.36 NN filsawenadnauns 93 Yevaz
57.2 (OR =0.462, 95% CI: 0.31-0.69, p < 0.001)
Taoidlu mrs 0 MUY 88 AU mrs 1 MUIU 57 AU
Tungulsawenunagusy uaz mrs 0 91U 57 AU Uaz
mrs 1 91194 93 au swd1ay lungulsaweiuia
anauns dauaaaluy nwi 1

WaN133nNk1 Secondary outcome W/3suInyy
stroke severity improvement U8 vgj”ﬂwmﬁa
Tranenunaseninamsl¥szuy Telestroke Tulsaneguna

FUFUATOF 18N DUNIT1HE1 rtPA Tun1snyiuuy
A ' ~ ) I
WAITIU Wafio NG Telestroke Huuliunaaning
U o ay x4 dé’ 1
n31 lagoasinsWuaIfuu (Improved) ganI
(75.38% WgUNU 63.74%)0nN51N13u8a9 (Worsened)
AN (3.60% Meui 10.69%) lulianuuandi
1 A v o w (% é’ o < t:' &
agnfivedngyludamimsiuandunnolu 24 slua
(Full Recovery) 8.72% U 8.40% AUA1AL ALUTA
lu figure 2 Aunag NIHSS Score 91 24 %7 1uaviaali
rtpa 91N 1UNQY telestroke ag1TUBAAYNWADA
(p < 0.001) Fihelungu telestroke Hdadrunaglu
320U Mild (< 5) gandn (69.7% MyUNY 52.3%) A
uaadlua3an 4
A o~ = =
NaNNENEIDINIDINNDe15aneI1a (Onset to
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Door Time) 32U telestroke ﬁTNWfJTina"]g'JJ"Imﬁhﬂ
Wigthodhiams¥nnlédd doifeudulaanenna
qud 103.41 + 42.88 it snndulsansnagud
127.34 + 56.21 W p-value <0.01 YANUUANAN
pgniivenada na1nudalsneuianaldsue
rtPA (Door to Needle Time) ﬂ'nﬂﬁﬂ Door to Needle
Time Y04 telemedicine 44.86 = 11.70 Wi Indifisa
Aulsanenagud 46.74 + 17.64 i danuuanei
MERR p-value 0.006 A NGENTEINIAIET U
rtPA (Onset to Needle Time) ﬂtj‘JJ telemedicine 1@
501 rtPA 5091 T 76.4% 1@suelu < 180 wil
Wouiuiiios 48.5% Tungulsaweinagud Aundo
Onset to Needle Time ﬂluﬂfj‘M telestroke 148.27 +

43.45 wiimnngulaanennagud 174.08 = 56.25
Wit p-value < 0.001 Fauandlumanad 3

Az Symptomatic ICH fialusasanitlu
ngqu telestroke (1.5% tfvuny 7.2%) Tudianuuan
f1anaada (p = 0.15) fihengu telestroke Nszes
naweulangnadunhngulsmennagudosaiity
dAYNEda (p < 0.01) NMEZMIANANNIZUNINGD
udumannzleadniay Andemuduilasizuas
5u Tifinnuuandenuedaiiveding (p = 0.76)
a5 I@eTInMelu 90 T uazensININALNS YN
lu 30 Tu Tidanuuanaenuedniivedny (p =
0.41uaz 0.34 MUA1AL)

WA 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

Standard stroke group 57 93 27 ‘ 33 ‘
Telestroke group 88 57 29 10 II
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
mrsO mrsl mrs2 mrs3 Emrs4 Emrs5 Emrs6

Hadefiiinadolszansnandnuoan1ssnud
@09n3 (favorable outcome: non-disability, mRS
0-1) ipAnmuMssne 3 ioundaldsue riPA agha
HlsdAYN1eadd@ (p-value < 0.05) lagaArily D9
(adjusted) HansznUNTaseauINEIY dauaae lu
i 5 18ud

1. nguegtiesnivseniny 60 T Huuilin
fia wamsinufideamannniinguoigannndt 80
U 3.19 w1 (95% CI 2.93-34.94, p-value = 0.005)

2. nquay 61-80 1 HunluAanan1ssnu

i doasmmnnniinguenginnni 801 1.74 wh (95%
CI 1.66-18.32, p—value = 0.017)

3. nquitinimenisdaouiinnediilssiiu
ASPECT Score > = 7 funTumamsineniidoans
NANTINGN ASPECT score 1aennin 7 8g2.06 wi
(1.39-3.04 p = 0.001

4. ﬂtjmﬁﬁ onset to door UaYNIMID WAL
60117 HinnAaramsiniideans snningu
ifi door to needle time 31NN31 120 Wfi 8.78 i
(95% CI 2.32-33.18, p-value = <0.001)
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5. ﬂfjmﬁﬁ onset to door 60-120 11 HuU?
ThAanamssneniidosns anadnduiid door to
needle time ¥10N31 120 WA 3.541 (95% CI
1.42-8.64, p—value = 0.006)

6. nguil Initial NIHSS score gaau Sunlii
ananlomanananssnefidesnis (OR = 0.706,
95%CI 0.63-0.78 p < 0.001)

7. nquitld¥un135nu1de Mechanical
thrombectomy S liudinlemafianamssnuni
F0am3 10.28 i (95%CI 1.42-8.6 p = 0.002)

U v X o v o v

8. nguaglaanernavnuiuduiuinuloniadld
waawsnaanas (OR = 0.81, 95%CI 0.74-0.90p <
0.001)

2NN 3 Stroke severity improvement at 24 hours after intravenous rtPA compared to Sakon Nakhon

hospital and telestroke in network community Hospital group

24 hour improvement post rtPA

Worsened: W
No Significant Change -

Full Recovery -

0.00 10.00  20.00

30.00

40.00 50.00 60.00 70.00 80.00

%

B Standard stroke group M Telestroke group

@519 5 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.

. Adjusted
lade p-value
RR 95%CI

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

* s Aynnadanszau 0.05
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¥102019a N0 0 AN IUTEVUINTNFNITNYABALADA
& v T
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NAONTN1IAATN YL IIYI0919ANIINITI NN 154
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15,16 = ! y‘ﬂ v & .
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1087
stroke fast tract WAy 2,376 Ay lasuyaiy
Tsanerunagnaunssnuiu 1,271au (31.5%) uas
Tﬁqwmmmgwum’%mi”nﬂﬁiwmu 1,105 au (37.5%)
msl¥erazansanidon rtPA 490 au (7.06%) éuam:'ﬁ
Pheviaea@enauedlsaneriagnauns M rtPA au
275 au (6.81%) LLﬁ'ﬁﬁi’mmﬁﬂwﬁ"lé’%fu rtPA Tu
Tsanouiagusuazioondt uddadiuganiida
donndoaiuNIsANE1veY Yadav wazamz!” vy
M3l% telestroke M Himachal Pradesh wu3n
telestroke FefindaTIMlH rtPA Idodreiitud iy
Tnoliinsanmadedia tieiiinadesanmslio
Gluﬂﬁjll telestroke léun mi‘ﬁﬁu stroke fast track lu
Taawenunagurudlmivazaialszaunol wenanil
Tamennagurudindvinaidn quatssnnsluwaiiu
1NN 5ﬂﬁaszﬂzqum?{ﬂmngﬂLﬁﬂmmiﬁﬂﬁwmma
izl ripA 18l legiliinu 50 Alawas

]
~ v

vaueil lanennaanaunsinisqualuiuniniianii
Hszgenamae 60-80 Alawas uenanil I5n1arhd
Hihefuandanu Tagnquidnuuunasgiulnm
1INNIAADIINIINBNNAEUTY (63%) VMzTINgY
telestroke dulnaju1an EMS ihaalaonse (49.2%)
= J Al 1 Yo o < &
Fadamaliiihelundu telestroke TesunssnuEivu
lﬂ. U ! 1 1 Y =X
(1999130 H 1Y EMS %8003:850a101319109
Tsanennauazansolimssnenldnuned dewald
52821081 onset to needle time UBINGW telestroke
g 1 1 é o o o Q’ o b
dunnguinasgu seradluilsedaynmnvions
&j o/ Y ! !

manudvesiihelungu telestroke gandn uanan
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vo3f1he dawal¥szeznan onset to needle time Y04
Mdesnguuandiuedudamy
nndeyanuddilaeildFunisauinu
telestroke Tulsamennaguruisnnmsnudaialy
90 u (mRS 0-1) ganhftheiisnululzanenna
anauns (74.36% Ny 57.2%; OR = 0.462, p <
0.001) FadeAAZBaRUNIANEIVEY Srinivasan uaz
ﬂmz“ﬁwuﬁﬂﬂwmma‘ﬁ'ﬁ stroke coordinators uag
1&5un155useaiiu stroke center MWaLLY
Uzan5N1WU0AI0UY telestroke UUL hub-and-
spoke @111308@ door-to-needle time wazlinaans
fifvy uenmniimsdnuives Kurunawai uaznaz'®
wudh mathuwaawesu telestroke Aild¥uml5utsa
il luesmasdes Heodindszaninmmssnun
UazANEATINTIN mechanical thrombectomy N3
An1euEaEI telestroke @11135090 onset-to—
door time uaz door—to-needle time ldogaiitiodrA o
(103.41 W Weuny 127.34 Wi, p < 0.01 uag
148.27 W auny 174.08 w1, p < 0.001) &9
a0ANAEINUMIANYIYEY Demaerschalk uaznmz®
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masne MliihelaTy alteplase niunal uenan
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whsnenlulsawerna (pre-hospital delay)**

uaz
ussdninimveanszuiunsine ludiuaiu
Yasany luwuanuuanaigedielity dingszning
telestroke uazmIinyIuUNIAIgIUIUINIINIIITY
Friamelu 90 Yu (3.1% Heuny 4.6%; OR = 0.66,
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p=0.152) @49ANG0INUMIANEIVON Yaghi uazams®
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4 | A vor o
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