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The Effectiveness of Thrombolytic Drug for Acute Ischemic Stroke Patients in

the Stroke Fast Track System at Nakhon Phanom Stroke network

Kosit Tangtumrongthanawat, M.D.*

Dip., Thai Subspecialty Board of Neurology.

Abstract
Objective: To assess treatment processes, clinical outcomes among acute ischemic stroke

patients receiving thrombolysis within a stroke fast-track system in the Nakhon Phanom network.

Methods: A retrospective descriptive study included 565 patients treated with intravenous
thrombolysis at Nakhon Phanom Hospital, node, and the MSU between April 1, 2022 and April
30, 2025. Data were obtained from medical records using purposive sampling. Descriptive
statistics summarized baseline characteristics. Independent t-tests compared time metrics and
outcomes. Multiple logistic regression was used to identify predictors of favorable outcomes

and complications.

Results: The MSU significantly reduced Door-to-Needle Time (DNT) and Onset-to-Needle Time
(OTN), while Nakhon Phanom Hospital and the MSU achieved shorter Door-to-CT Time (DT-CT)
than network hospitals. No significant differences were found in symptomatic intracranial
hemorrhage (sICH) or asymptomatic intracranial hemorrhage (alCH) (p = .390). At 24 hours, the
mean NIHSS score was 8.17 + 9.85. Favorable functional outcomes at 3 months were observed
in 58.45% of patients. Cardioembolic stroke was the most common etiology (40.16%). The mean

length of stay was 5.42 + 6.44 days.

Conclusions: The MSU effectively reduces treatment delays without increasing hemorrhagic
risk. Integration of MSU into stroke fast-track systems may improve clinical outcomes and reduce

long-term disability.

Keywords: Acute ischemic stroke; Thrombolysis; Mobile Stroke Unit; Stroke fast-track
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g1nsihfiniunlsaneuna, Prararfiulsmenuia, 33nsunlsaneuna Anngiveyalaeliaia
Banssanliun anud Sevas

2. Tis1gvianwazn19adin lawn Initial NIHSS, Initial POCT Glucose, Initial BP, ASPECT
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Door to needle time, Onset to needle time, Door to CT time 3meﬁ%3‘ﬂaimwa§aL%ﬂW’i’imm
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4. TIASIEY NAN1TSNEILAEA1IEUNTNY 8 U ICH post received reperfusion therapy
Tnguv aidu Symptomatic Intracranial Hemorrhage (sICH) wag Asymptomatic Intracranial
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Ineldadf independent T-test
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(N=317) 918 (Node) (N=89)
(N=159)
n % n % n %
918 (Age) years 636
<65 132 41.64 68 42.77 36 40.45
65-80 U 153 48.26 75 47.17 39 43.82
>80 1 32 10.09 16 10.06 14 15.73
WA (Sex) 704
%18 153 48.26 81 50.94 47 52.81
NP 164 51.74 78 49.06 42 47.19
T5AUsER
15U 131 41.32 67 42.14 a4 49.44 330
lsaanusiuladings 238 75.08 112 70.44 61 68.54 342
leduludiongs 93 29.34 112 70.44 26 29.21 591
Hladuindortaslindunds 120 37.85 70 44.03 29 32.58 284
lspvaondoniilaviaden 13 4.10 i 2.52 6 6.74 374
l5AraOALR0NALDIRAU 35 11.04 15 9.43 9 10.11 900
Iimaamﬁaﬂauml,mm 4 1.26 0 0 0 0 .302
quums 955
Active 94 29.65 50 31.45 24 26.97
Never 220 69.40 107 67.30 64 71.91
Unknown 3 0.95 2 1.26 1 1.12
avsnsSnY 251
Unsnes 261 82.33 144 90.57 79 88.76
41571913 42 13.25 12 7.55 9 10.11
Useiudany 9 2.84 2 1.26 0 0
F1523UL9 1 0.32 1 0.63 00 0
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Foyaiugny T5OWEIUNAUATNUN L5aNEIUIAYN UL MSU p-value
(N=317) 218 (Node) (N=89)
(N=159)
n % n % n %
ladsey 4 1.26 0 0 1 1.12
Yhoingn 152
Mean (+standard deviation)  60.53 +13.820 58.60 +12.813 58.25 +13.369
Median (min: max) 60.00 27:109 58.00 28: 98 56.00 35: 101
gmsthfinanlsanenuia .003*
(Clinical presentation)
Veufses U B:Balance 24 7.57 3 1.89 2 2.25
Ai nndeu E: Eye 0 0 0 0 0 0
Ui F : Facial weakness 10 3.15 0 0 0 0
LL‘U‘I«!‘UWEJ'EJ‘IJLLNF]'%Q%H A Arm 249 78.55 146 91.82 74 83.15
weakness
yaliitn/Auuds S Speech 34 10.73 10 6.29 12 13.48
difficulty
Franafiunlsmeruia (Time 012%
of hospital arrival)
8.01-16.00 188 59.31 73 4591 55 61.80
16.01-24.00 105 33.12 67 42.14 33 37.08
00.01-8.00 22 6.94 17 10.69 0 0
laiszy 2 0.63 2 1.26 1 1.12
ABmsulsanenua (Mode of <001*
hospital arrival)
Refer in a1nlsanenviaguyy 174 54.89 66 4151 57 64.04
EMS 61 19.24 6 3.77 5 5.62
ULBY 79 24.92 84 52.83 25 28.09
alszy 3 0.95 3 1.89 2 2.25
*0<.05
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A1397 4 LEAAINANITSNWILAZAIZUNINY DU

NIHSS 5-14 Moderate
NIHSS 15-25 Severe
NIHSS 25 Very severe
3 month mRs

0-2

3.4
56

23 (17.04%)
16 (11.85%)
6 (4.44%)

95 (70.37%)

19 (14.07%)
21 (15.56%)

43 (21.18%)
31 (15.27%)
13 (6.40%)

124
(61.08%)

31 (15.27%)
48 (23.65%)

42 (25.45%)
26 (15.76%)
26 (15.76%)

75 (45.45%)

35(21.21%)
55 (33.33%)

16 (25.81%)
16 (25.81%)
5 (8.06%)

36 (58.06%)

15 (24.19%)
11 (17.749%)
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Joya N (%) lsanguna lsangnuvayueuwsd  MSU P-
UATNUL 478 (Node) (N= 89) value
(N=317) (N=159)
n % n % n %
ICH .390
Symptomatic Intracranial 32 10.09 10 6.29 6 6.74
Hemorrhage (sICH)
Asymptomatic Intracranial 14 4.42 12 7.55 5 5.62
Hemorrhage (alCH)
A15199 5 wanssneseeaanedndon
Toya U 2565 U 2566 U 2567 U 2568
N (%) (N=135) (N=203) (N=165) (9.A.67-30 131.8.68)
(N=62)
NIHSS-24 hr
Median (IQR) 3 (0-7.50) 3 (0-10.50) 6 (2-20) 3(1-9)
Mean (tstandard 6.07 7.39 10.85(+11.132) 7.05 (+£8.737)
deviation) (+8.259) (+£9.259)
Min, Max 0, 34 0, 36 0, 34 0, 32
NIHSS 0-4 Mild 90 (66.67%) 116 71 (43.03%) 36 (58.06%)
(57.14%)

E287097
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Uoya

N (%)

Y 2565
(N=135)

U 2566
(N=203)

Y 2567
(N=165)

U 2568
(91.A.67-30 11.8.68)
(N=62)

Mechanism of Stroke
SVD
LVD

Cardioembolic

57 (42.22%)
25 (18.52%)
46 (34.07%)

79 (38.92%)
45 (22.17%)
76 (37.44%)

44 (26.67%)
39 (23.64%)
80 (48.48%)

25 (40.32%)
17 (27.42%)
19 (30.65%)

Others determined 7 (5.19%) 3 (1.48%) 2 (1.21%) 1(1.61%)

Undetermined 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)

Length of stay (day)

Median (IQR) 3 (2-4) 3 (2-5) 4 (3-8) 4 (3-6)

Mean (+standard 3.91 4.62 7.62 (£9.318)  5.52 (+£5.377)

deviation) (£2.768) (£4.632)

Min, Max 1, 15 1, 28 1, 60 2, 37
N159AUI18KA

anwaIzn19Aain (Clinical characteristics of cases)
I U 4 L = 1 U

ATLUNAUTULSILIAYaRALa anaues (NIHSS) naulnisdnuidauunnm ey
pgditludAymeadisl (p = .027) lnengu MSU fAade 9.56 + 5.22 danadesianuanstauuilduy
durglunguilldsunisysefiunazidnfiessuuisitu WeduunseAunuIuusaves NIHSS wuin
32U 5-14 Azuuy wuanfigatuynngy Andudesas 52.37, 51.57 uay 67.42 AUAU 59383179
JEAU 15-25 AZWUU dIUTEAUTULIINN (= 25 Azlul) nuteeiigaluynnguuaisfidl POCT glucose
lanuanuuansneesiidedAgn9ada (p = .249) wazan SBP wudnliuansnsiueesiidedAgnia
aif (p = .091) d@auA1 DBP wanaeiueg 19l tudiAyn1eads (p = .017) ASPECT Score ldwupiy
wansingeg1eiltddAneaia (p = .835) guaedulvaien ASPECT score = 7 @easviouinilvauiun
d’{ = 1 1 s 1 % Ql = . 1
Weausademeliinnuazeglunusimanzausenisiienaaiedudon nMsny MCA dense sign lainy

CY [y

! 1 IS ° aa ! !
AULANANBEHUTE IR NENRATENINNGYU (p = .080)

o

LULLIAT MINTZUIUNIT MINISTNEIAI81HAEANLADN

1. Onset to Door Time (OTD) SWUATNUY A1LAAE 132.96 + 57.252 Ul W uTULIYE

(Node) fiA11ad 8 104.76 + 53.689 U7 MSU STALaa e 127.37 + 50.769 U1 NUAIULANHA S

SEISLSINSILNIAUA TN
19 13 aum 1

PDUNNTINN - LB 2569
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g ilfuddynadfsznitoiaauszun (p < 001) Tag swguvukLd1e (Node) fiszoziaan
faudiFuennsrudslsmetunaduiiae

2. Door to CT Time (DT-CT) sW.uAsWuNdA15857U 7 U1 sw.auvuidng (Node) 19U
MSU 8 119 (IQR 7-9) uansinanusgsiitisdAgnsana (p < .001) lng sw.uaswusllay MSU @11130
¥ CT isamsaninssuuniotingegednau

3. Door to Needle Time (DNT) An3isegiu DNT sw.uaswuy 30 U1 sW.yuvunsivng (Node)

46 Wi MSU 16 undl (IQR 13-18) uwanssfueeafituddynieada (p < .001) wefasanmunas

AMAIN < 30 WIT: MSU g4am 94.38% T848911AD IW.UATHUN 50.79% < 45 U IW.UATNUL
34.70%, L3091 29.56%, MSU 4.49% < 60 W19 TW.UATWUN 9.78%, LA50U"Y 30.82%, MSU 1.12%
WAL > 60 UNF: SWUATHUL 4.73%, 1AT0UY 20.75% uandliisiuin MsU Suszaniangsiian
Tun1san DNT agedniau Inegthedulnglasueinielu 30 ui

4. Onset to Needle Time (OTN) AN3i58g11 OTN SW.UATWUL 164 WA SW.YUYUUAUUY
(Node) 148 w1 MSU 133 w1l (IQR 103-184) uansnsfiusg 19iiadAsy (p < .001) Iag MSU
fszornamiusausSueimanildsueniaian

5. Mechanical Thrombectomy n15l¢15U mechanical thrombectomy SW.uATNUL 3.79 %
1A30 918 6.92% MSU 3.37% lanuanuunnaeeeeiltud1fey (p = .255)

6. Thrombolytic agents sW.4u5uLI8 (Node) 14 rt-PA 100% vauedt MSU T4 rt-PA 84.27%

o w

uaz Tenecteplase (TNK) 15.73% wuauuansiegeiitiodfgyneada (p < .001)

o

ﬁ?ﬂ HUANNUAZHANITINEN

1. n2zuNIngau ICH post received reperfusion therapy: N11gL8an00nlUANDINIBUAS
N135AYINUINERTINIGLAA symptomatic intracranial hemorrhage (sICH) wulusw.uaswuy 32 518
(10.09%) sW.YUYULATBY1Y (node) 10 518 (6.29%) wag MSU 6 518 (6.74%) kil SW.UATHUY
fdnauganinaniee webinuanuuanaveg Nl dedAgynieadaseninanay (p = .390)
d935U asymptomatic intracranial hemorrhage (alCH) wulu Sw.uATWUN 14 519 (4.42%) TN YUY
\A38918 (node) 12 518 (7.55%) way MSU 5 518 (5.62%) laglanuanuuansisot1eldudAgy
N9ERAsENI19TEULUS N1591Ea (p = .390) nan1sAnEd Wiudndasinisiinnisidensen
luauesisriafionnisuaglifionnsliunnsnetueg i doddgyseninegduvunisTiuinng

VIAIUTZUU 31580 U MSU 2@11150a052820a1 el o819k lwuiin1sanssesiian
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Finanriuanudsswesnigidenoenluaues nan1sdnwii atvayuanutaeasevosszuy
nsliusnsuuusuasdliduinsanssesnaldiffinsnsansunsndeusgnaditud @y

2. NAMIINW

2.1 AuguLsaveslsadl 24 §alus (NIHSS-24 hr) Tuamsan 3 T (2565-2567) Ansfsgnu
NIHSS 71 24 Faluaiiriu 4 Aiade 8.17 + 9.848 Axuuu Tnsfldisnzuundioug 0-36 Axuuy avioudn
fihedulngfianuguussssiudnosisuunanmddldsunssne Weduunmuszdunuguuss
w1 nhesmisesiiedonsitueglussduintosndindnm

2.2 nadWs 3 1fieu (3-month mRS) Tun1wsau 3 T wuin Fevay 58.45 vesiUiuanansn
ndvEANEINsAtUNISTIAlAANAY 3 WWiau

2.3 nalnnsifinlsa (Mechanism of Stroke) Mndosagihefldsusnanedudonturil w.e,
2565 -2567 311U 503 518 WU ﬂalﬂmnﬁmiiﬂﬁwuﬁaaﬁqmﬁa Cardioembolic stroke So8ay
40.16 599a311A8 Small vessel disease (SVD) So8az 35.79 uag Large vessel disease (LVD) Sotay
21.67 daunguannduiiszyld (others determined) wulflesdosas 2.39 uazlinungulivnsuaive
(undetermined)

2.4 5zazIa1uulsIne IUIa (Length of stay) Tutael w.a. 2565-2567 ﬁﬂwﬁlé’%’umama
duden danfsegiusserareulsimeiuiamindu 3 fu laeddneds 5.42 + 6.443 Tu wagea
srpvnaaus 1-60 Yu asvieulifiuinfthedniuajannsadwiieldnelussernaildu egsls
A Anadefigainingdsegunazdrudeavumnsgiuideudisnn ﬂa%’hﬁ;ﬁﬂwmaiw fifiosuou
Tsmeunafunanny dsenafeidesiunnzunndeuriomuguusvedlsa

o

aUnan1side: fail
1. pulasedsng

1.1 dnflumsifussuueierreulslsuiiufitedetnslunislioiazarsduden (it-PA) 4 s
AO TWUATNUL SWANLAINTZYNITITEINUY TH.ASA9ATIN wag Lsanerurawena (T9n19)
lny sw.auAInszyns1vsIanuy 4n1519uinis Mobile Stroke Unit wazlduwifn Stroke network
Nakhon Phanom Drip and Ship model swuasnuLd u consultantiﬂquﬂ node ﬂiﬂjﬂ{‘d 8
WAUASNULA A UATNG 01971 WWNgas consult wwnd sWuAsHULLAzEIRolU sW.LEnn Lo
SN Fzdana CT consult WNNE SW.UATNLLTIBISURLNITS A

1.2 UM I9R5IMAIN IS LINEINDAIUUINITFIUVES Stroke Unit

1.3 Waun1sguagUie Hemorrhagic stroke lagld CPG ifgniuvaazodng
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2. AUNTTUIUNS

namsAnETIRFuALwanssegdamulusrevnainislinnsshe Taewudn ssuu MsU §
Door-to-Needle Time (DNT) gz Onset-to-Needle Time (OTN) g’uﬁqm’lma TNUATWUL hag MSU
i Door-to-CT Time (DT-CT) 15903158 UULAS 818 HaRINa1aeyiaulsyansn1nvessyuy MSU
Tunsanszazinaaus i udennisaufenislésue Jaiaudidyedied swionadnivasyiae
AULWIAA “Time is Brain” 1‘71'6?})’;"1miamL'smmi%’ﬂwwzﬁwammiq@ﬁaLﬁaauamamﬁﬂamami
s
3. ATUNAANS

3.1 ANzUNSNYau ICH post received reperfusion therapy: n1agidanesnluausiniey
NAINTINWINUINBATINISLAAN symptomatic intracranial hemorrhage (sICH) lainwuanuuana1sogns
Nded1Ayn1eadfseninengy (p = .390) &115U asymptomatic intracranial hemorrhage (alCH)
VLaiwummLLmﬂ@i'maa'wﬁﬁfaé’wﬁzy,mqaaasw’mwwﬁmiﬁgﬂmu (p = .390)

3.2 HAN155NEN

1. Auguussveslsnd 24 $alua (NIHSS-24 hr) lud w.a. 2565-2567 NIHSS 71 24 $2lalg
fiAade 8.17 + 9.848 Avuuu TnefitisAvuuunaus 0-36 AzLLY

2. wadnsi 3 1ieu (3-month mRS) Tulud w.a. 2565-2567 wuinFesaz 58.45 vosUae
A0 UNIRANENTAIUN TN TN LAAYNAY 3 1hou

3. nalnn1stAalsa (Mechanism of Stroke) Tullw.e. 2565-2567 47u1u 503 518 WU1I
nalnn1sifnlsafinuyesfigade Cardioembolic stroke $o8ay 40.16 593a381AD Small vessel
disease (SVD) $ovaz 35.79 ua Large vessel disease (LVD) $ovaz 21.67 drunguanmgdudiszyls
(others determined) wuiilesSosas 2.39 waglinungulinsiuanme (undetermined)

4. s38zaUulsINe U8 (Length of stay) Tul w.@. 2565-2567 Q"L’Jwﬁlé’%’umamﬂ?m

LADANSTYLIATUAULTINGIUNBLAREY 5.42 + 6.043 TU WALYITLYLIAIRILA 1-60 U

YDLAUDUY

JorauausLulaune

[y LY

1. aduayuuarvengssuu MSU Tusedulaguain: nsaduayusudssananasningnsiy

nswausEuy MSU liaseuaquiuindssesniaiilng weainlonianisiasvenaatsiuiion

DY1UNIIN
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2. WaunsEuuAseUnedese (Stroke Fast Track Network) idlunasguieaiuivuasigin
A1WLIaT 1 DNT < 30 widl Wudhmnegunimsmiuian3etie niouszuufinmuusziliunasgng
folilo

3. i@suasefnen nyaainsnansknglulsaimeuiamiedielaganizniseny CT aues
n15UsEiu NIHSS Uagn1sfnnsaataust/Jeruvesenaaisduden wWelianunsodadulasnuile

< [
TLIasUanNY
4. WuszuuAansosUlengudssgadon1siin ICH wu U89l Atrial fibrillation, NIHSS

a3, ASPECT score fi3anu MCA dense sign masiiuuanisUssiiuanuidesegadussuunaulden

Yaauakuzdmsun1sideluauian
1. NM13ANWILUY Prospective cohort #3oRandomized controlled trial Lﬁamuqmﬁmﬂsmu

2. MTIATIENAUNU-UsEANSHA (Cost-effectiveness analysis) ¥8338UU MSU LUSguLiieuriu

sEuuLAsaeUnd eatuayunsdnauladuleue

P2IANNAIINITIAY
1. MsAnwLuUgaunas (Retrospective study) Teyausdiueraidedrinsuresnisiuin
=1
NYsEleU
2. 1unsAnenluusunveslsaneiuiatisawaziasatreludwminmelanasidanisuiinald
1999 LU USUNNUNDUNIANSTNYINTUIDITUUUINITHANFINU
3. fanUsvrsaiutdunadns nnendennsTnw 1w NIHSS 24 92119 uag Length of stay

FIAEVOUAINTULTINGANANT0]

AnRNssUUIZAA

[

HITEUDUDUANK S1UIUNTT TW.UATNUY TN YUBULUNY (Node) 2 wridlawn sw.aTasns Iy
I . oA Yo a = v
LA INANAINTZYNIIVEINNUL UAE 50 Mobile Stroke Unit Meygalisilun1siiusiusitaya
LAEYDUBUAMUARINTNUANAIVITYITHIW UATNUN TN.YUYULN Y8 (Node) 2 unalaun
a <@ . . a v 1 =
INATAIATIN WAE TN.AUAINTTYNITIVTIMNUY Wag 50 Mobile Stroke Unit 7 LA uile

Tunsiusiunindeyavilinsdiinuldsagareie
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