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Abstract

Background: The implement of stroke fast track strategies is associated with reduction
in treatment times for tissue-type plasminogen activator (t-PA) administration. The impact
strategies are variety in each area as well as Naradhiwas Rajanagarindra Hospital.

Objectives: The study aims to report the outcome after developing Naradhiwas
Rajanagarindra model.

Methods: In this prospective cohort study, we collected data from the study survey in 160
stroke fast track patients from Naradhiwas Rajanagarindra Hospital between August 1, 2021
to January 31, 2022. Divided in 3 groups, phase I was analyzed baseline performance.
In phase II, strategies changes were implemented. Using the model then collected outcome in
phase III. Data analysis of difference between groups were performed using Kruskal-Wallis
H. and Mann-Whitney Test.

Results: Number of patients are 45 in phase I, 29 in phase II, and 86 in phase I1I. 13.84%
decrease in door-to-refer time (P-value=0.429). 26.28% decrease in door-to-door time
(P-value=0.027). 34.41% decrease in door-to-CT time (P-value=0.027). Mean door-to-needle
time in phase III is 27.79 minutes and the study can improve door-to-needle time 28.58%
(P-value<0.001).

Conclusion: Development of Naradhiwas Rajanagarindra Hospital stroke fast track

model is associated with reduction in referral time, and administering time of t-PA.
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@151971 3. Key Strategies of Naradhiwas Rajanagarindra Stroke Fast Track Model
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TayalanznguItagun1TrNedInaLien
EaUnan (31991 5)

UIN 106 A% baTUeN t-PA 52 au RanTan
i1 CT angiography 4 AULA LA §96aYin Mechanical
thrombectomy 0 a% lasnaansn1saain NIHSS
8nad > 4 azunuly 24 T2lugvindy 36.54% mRS
0-1

™ ‘Euﬁi”mmﬁgﬂwaaﬂmﬂimwmma
WinAU 36.54% N1IANEANNLIANABALADARN D
PIALROALADUNIWLYINAL 5.77% N12zifeasan
NnTRaALYINL 7.69% Usznaualgnisiianiiziaea
panluaNawiniy 5.77% war Aortic dissection
WAL 1.92%

= o 6 AaAa I AaA o = =~ o AN e
F11379N 5. NNQWD'VI’NF?Z\?%T]LQW’7£’f7§.1/’)u?ﬂﬂﬂ’né‘:ﬁﬂa\ﬁﬂﬂtEVEI@LQEIUWQ‘H7’],2@51/2‘1/7 t-PA

Total

Indicators
n/N (%)

Phase 11
n/N (%)

Phase 1
/N (%)

Phase II1
n/N (%)

NRAWENIIARHN
NIHSS aqay = 4
Azuuuly 24 T2l

19/52 (36.54%)

mRS 0-1
o Tudnihedilae

19/52 (36.54%)

aaﬂﬁ]']ﬂiid‘Wﬁl']‘U’]ﬁ

mMIaeanlia 3/52 (5.77%)
RROALRAATNEIVUNA

A a =
LREALRHUNWR
nMsiian1iziiaasan

nsianTzLRea 4/52 (7.69%)

aanyNIia

AsianTIzLRea 3/52 (5.77%)

2ONIUENDI
a9

e Aortic dissection 1/52 (1.92%)

5/11 (45.45%)

7/11 (63.64%)

1/11 (9.09%)

4/11 (36.36%)

3/11 (27.27%)

1/11 (9.09%)

8/17 (47.06%) 6/24 (25%)

9/17 (64.29%) 3/24 (12.5%)

2/17 (11.76%) 0/24 (0%)

0/17 (0%)

0/24 (0%)

0/17 (0%) 0/24 (0%)

0/17 (0%) 0/24 (0%)

*mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale

U t:l

nszm%ms@uagﬂmﬂfiawmmaqu%u
(19290 6, WHWAATN 1)

awanaulungy Phase I, Phase II, Phase

% 2‘, a 6 .

I @9% Nan1ILAT12R door-to-refer time WU
Iiuwilduaaatluudazngunisdns iy 46
+ 25.68 W17, 45.03 + 33.57 4, 39.63 + 22.91 w11
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ua1ay (P-value=0.429) WANTALATIZW door-
to-door time wunfiuwiliuanasluudazngunis
Anw1 1aRe 87.58 + 25.33 Wi, 70.93 + 49.15 w1,
64.56 + 39.09 W17l aWa1GU (P-value=0.027)




®13197 6. Achievement of Narathiwat stroke fast track model

Phase I Phase II Phase III P value
Indicators Mean Median Mean  Median Mean Median
n n n
+ SD (IQR) + SD (IQR) + SD (IQR)
Primary care Hospitals
Door-to-refer Time 45 46 + 45 29  45.03 + 34 87 39.63 + 38 0.429
25.68 (28, 59) 33.57 (25, 60) 22.91 (21, 52)
Door-to-Door Time 33  87.58 & 83 27 7093 + 79 78  64.56 * 70 0.027
25.33 (70, 105) 49.15 (35, 95) 39.09 (50, 87)
Naradhiwas Rajanagarindra Hospital
ED (center) time 38 273+ 0 21 114+ 0(0,1) 63 163+ 1(0, 2) 0.220
4.68 (0, 4) 215 22
Door-to-CT Time 45 1816 + 12 29  10.79 + 5(2,17) 87 191+ 6 (4, 15) 0.027
19.16 (7, 21) 11.46 13.73
Door-to-Needle Time 1 3100 + 28 17 3247 29 24 2779 + 26.5 0.632
1.8 (25, 35) 13.74 (21, 45) 9.26 (20.5, 33)
Onset-to-Needle Time 1 193.27 212 17 168.24 140 24 14167 =  132.5 (109.5, 0.047
+ 54.45 (140, 243) +58.06 (120, 230) 46.21 170)

*CT, Computed tomography ED, Emergency department

]

uARANN 1. Achivement of primary care hospital
o

Chart 1 Achivement of primary care hospital
100

%0 87.53

P=0.027
80
17093
70 g

64.56

60
F=0428

50

46 4503

Time (minute)

30

20

10

Door-to-refer time Door-to-door time

HPhase| EPhasell @Phaselll
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nszuann1ssudilagdsaalsongiuia
Aa a 6 A A

®3158TWAIUNT ED (W) 2)

time @88 2.73 + 4.68 U1, 1.14 + 2.15
WA, 1.63 + 2.2 w171 aua1eu (P-value=0.220)
NAN1TILATIZHA door-to-CT time WUINHuw2 L1t
a@aﬂuu@iazﬂﬁumiﬁﬂm LR 18.16 + 19.16 U1,
10.79 + 11.46 w7, 11.91 + 13.73 U1 AINAAL

(P-value=0.027) Wam¥itaTeh door-to-needle
time 108y 31.00 + 11.8 Wifl, 32.47 + 13.74 w17,
27.79 + 9.26 w11 (P-value=0.632) NANTILATIZH
onset-to-treatment time Laaiﬂ 193.27 + 54.45
W, 168.24 + 58.06 W, 141.67 + 46.21 Wl
(P-value=0.047)

uw%gﬁﬁ 2. Achivement of Naradhiwas Rajanagarindra Hospital

Chart 2 Achivement of Naradhiwas Rajanagarindra Hospital

45

40

Pl [t [1%) L
= wn [=] i

Time (minute)

[y
LN

FP=022

[
[=]

ED time

Odz863 EPhasel EHPhasell

Door-to-needle time ((ﬂ’li’l\‘l‘ﬁl 7,
Lmugﬁ‘ﬁ 3)

Phase I, Phase II, Phase Il @nya1au
flo 31.09 + 1.8 w17, 32.47 + 13.74 W1, 27.79 +
9.26 Wi (P-value=0.632) LLa:Lﬁ'aLﬁﬂuﬁagaﬁau
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38.91

P<0.001

32.47

31.05

P=0027

Door-to-CT time

] 10.79 11.31

Door-to-Needle time

O Phase llI

YNMIANENI98 (WAl 2563 — ANTAN 2564)
iU Phase III (1 542103 2564 - 31 4N31AN 2565)
1 DTN Lafg 38.91 + 14.05 w1fl uaz 27.79 + 9.26
WAl auaneu (P-value<0.001)




719197 7. Association of Door-to-Needle time with the study phases

112563

Indicators 175.9. 63 — 31 4.9. 64

Phase III
15.9. 64 — 31 4.9. 65

F0uN bz t-PA

Door-to-Needle Time | 4,

nayilag UuAsd CT scan
n Mean = SD | Median (IQR) n Mean + SD | Median (IQR) P value
38.91 + 14.05 34.5 (30.5, 45) 24 27.79 + 9.26 26.5 <0.001
(20.5, 33)

*CT, Computed tomography t-PA, intravenous tissue-type plasminogen activator

uwu{]ﬁﬁ 3. Association of DTN/OTT with the study phase

Chart 3 Association of DTN/OTT with the study phase

250

200

150

100

Time (minute)

P-<0.001
50 38.91

Door-to-Needle time

Of2Ee2 [Phase |

an1/31¢ (Discussion)

“Time is brain” 1Judaanud lagninanly
ad1IuNIRAIBUAzIN1IANE® aduauuis
ANFIAYVBILIAIABAITNTULTIZOILIA
NROALROARNBIAAAH ﬁuﬁalunn 1 JunNne
nMzaNaIvIafaalduunau deradauasgnyinany
219 32,000 K188 WAT 1.9 8IWLTAS ML 1 WIN Gt

o A A A A & & A
MITnNaldaraaatfaasNaINIIaLI39dnNN
o  a & 1 % o 5 =3 d10_11VLw
sanduadinn saaasasnuiwnsanen " a
w&aadl9 16 nagninwawInMslien -PA lamais,

31.09 32.47 27.79

P = 0.047

153.27

Dnset-to-treatment time

OPhase I R Phaselll

YU INNTNRANANRRY door-to-needle time; DTN
time) INLAY 20 w111 (95%Cl 15-25, p<0.001)" Laz
ann3fn® wuin 3 tadenannaunsnaa DTN
= =1 CZ
ldde 1. myamzdouddasluszuulsweiung
8990 2. ﬁ’ldd%ﬂﬁﬁlﬂdﬁ%fﬁﬁad CT scan bo
layass 3. Amlden t-PA amsfidihodinsagun
LA HILAIDILENTLITAANNILADI LALRINITDRALIAN
MG 32%, 30%, LAY 12% A1UEeU
2 a = % 2 1,13 A o VLQ/ >
§98snmMsAnTadu™e A laliu

2 '
= A

nagnt 13 TunanlFlunwideoui Wedugaiu

J Thai Stroke Soc. Volume 22 (1), 2023 | 17



18

FToWUIN IUEIUTINTZUIRNNIN LTIW BNLNATNT
FININANTZLZIANNIRIND door-to-refer 6.37
PN hazanIzsziIa1 door-to—door time 23.02
= 1 a o o Q aa
wIN agNNnERIAUNINEDa (P-value = 0.027)
HONIINTUAEIWITINLIUIRIIRTARINITORATEYS
1787 door-to-CT time 6.25 w171 (P-value=0.027)
uaz DTN 3.3 w171 (P-value=0.632) 3MNNIZLIUMT
NIRUANUINTNITT1IDINIITnE LdI1a1579 1
®F1UITDAG onset-to-treatment time Lﬂaﬂ 51.6 ‘mﬁ
(P-value=0.047) wanainidayall 2563 riaulza
MIANEIT IWTI9AGINEHIVIANTELIWBANT
Q =1 o 1 v dl v v
wan AsvnanaindigUauadfininves CT scan
o A o A =
Taua3d uazanamswe1nwad CT scan tlatlIay
= £ = dy =
WEULRINIIANEIREINITaan DTN 11.12 4N
(P-value<0.001)
Lﬁa’iLm’]:‘lﬂud’mmadni:mumi@ua
Qﬁmmniﬁwmmaﬁuma NNIANBIRNUIN
Aiodulngidudaniudedeainlsaneiuis
TUTU 116 AU (72.5%) wandwwmdugirouiian
ﬁadi};ﬂLauIi\‘]WU’m’]a{fdﬁ’?@ FINANUAINAT
auaasfiuandiveanluluudazlsaneiung
z dQ/Q/A Q v o 7] v &
mmpaﬂ"l,@ﬂmu@mmmdﬂ'}s@]uagﬂ'sﬂ%Lﬂ‘u,
aIgwdInu lagldzaddsnisinm (Standing
order) AvaUARNIIAEINIIQUARTIBTaUsIdE
miLLﬁm’;:ﬂﬂmuLm:ﬁmmsﬁﬁi’uﬂuﬁamzda
mamJ'm wmﬂmﬂmuumwwLaumaam@u
TuA% 1HAATUAIUAFIIANMUFLEN TINTIGA
=1 = o I
mumzmummazwLaﬂmiwvl,uwmmmmulu
Nyt b dTateTa9BIauaILzn AHA/ASA
2019° 1w n13dsetin NIHSS, EKG 12, Chest
. & Fo o A .
X-ray, M3ETOFIBUIEE NIRTITNNLUAZF
Na@iaﬂmum%ﬂumimdagﬂayﬁammﬁ”lmm’;:

qﬂmmﬁ 296% MIbEYaTIuwIle wazERIWAIDL

n133zuNevad COVID-19 ﬁﬁwmﬁammw‘{amad
Fvinfiuazmsldanusessanenung
ﬂs:mumsﬁLﬁ@%m:wmﬁﬁda;Eﬂ’;ﬂ N
Tsowenunadunisuazlsansruialansniafids
UL (o Imsaanzidoudi oluszuulsaweua

1 v ke A al 13 dl = %
NIVAUT NITLIILADUNN T LNBLATPUAINNNIBY

Lﬁaimaumamﬁa@@é’wﬁa (check point) Was
AsnssufitasliAnanunioulunsaagulasnm
TUMTUIINALE AN TINEI LA U 96U LINE
application m3lnsdwyilidayaung@lunsdiuan
¢7 COVID-19/PUls msiltndaaaninueauladia
mmz‘u’hdaﬁﬂ’;ﬁmuq@ﬁnéﬁmﬁﬂm (Standing
order) vlWiAaanunianvasfinniniu lag
13 Phase 11T 28$m3An®il dads BP iy
164.7/94.6 mmHg ouninfiewfiuuiu Phase I
WY 171.69/101.49 mmHg 91nANUNTa VDY
ARV AL TP iRl MsanEAnLI EnToan
door-to-door time 23.02 w17 (P-value=0.027)
ﬂixmumﬁugﬁ:ﬁ’;ﬂda@iainwmma
UINTINFINTUATUNS ﬁﬂ’]iﬁ’]ddﬁiﬂ?&lﬁﬁa\‘]
CT scan lapass Liotdssnnuuedauazdalus
Ls'a@hwuaaﬁad@}ﬂLauIsawmunaé’mi‘@ door-to-
+ 13.73 wfi
aa8d 6.25 w1l (P-value=0.027) uazltinaniias

CT time 28IM3ANTLYINAY 11.91

1 d‘ = Q- v A A a 6 1
ﬂ’J’]LllaL‘Yl&I‘]Jﬂ‘]J‘IJE]}‘J]axLu‘]JRW]ﬂVLY]EWILﬂEI(ﬂ‘WlIW LT
T59WENL18aULAKYINAY 31.84 + 14.99 U17™ LAz
ﬂTagm’m prospective cohort study Tuarsdszina
WAy 28 WA gaaaadnts prospective cohort

Q 1 dl v =
study mﬂmaixqamuﬂlmm t-PA U®la8I189
10389 CT scan 81313089 DTN 1@ shutdwiwang
~ R A o A= A
umm@mzmumsmumgmmwa"[ﬂsu*nmnma
A o A = Moo & A
Nedanlan I@slmiﬂﬂmuvl,m'mﬂaqﬂmmm

v v v =1 = QI/ 9°/ ™ v v
anuwson iad9nin Aadilatsrinninnines CT

a A =1 6 dl

scan Afunala Suwndonginssudszanitanansn
LURNANINLANTLII A NNILADT RN IR AR L
o1 t-PA lag'lisanaasraifan (INR uae platelet
count)® & Box set” #1 t-PA fiwsauldou onda
a@mmé’mgmau RSN ﬂ%’imluma:gmﬁu \Wa
ﬁuq@m a9m3dAnn Ly Phase T wuqnewaas door-
to-needle time WINAL 27.79 U7 RARIINNTIIAU
289n137N11 Phase I 3.3 w1l (P-value=0.632) &4
ﬁmaaﬂg"uﬁﬂs:mumﬂﬁm t-PA Untdieaias CT
scan MwLA LI

FONWN DY t-PA fidgaantl sinade

o o

DTN agafiipadny lavdayanauniiluszuy

o
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gﬂ@uﬁﬂ’]ﬂﬁ/ g1 t-PA 7 stroke unit (F1AL 2563 —
unTay 2564) sulusiadoinuaesdny Phase
I zasmsnsdagtudnislven t-PA fdes CT
scan (1 TWIAN 2564 - 31 ANIIAN 2565) WUTIAN
DTN 1a8ganada1n 38.91 + 14.05 w1t 1Ju 27.79
+ 9.26 W7 aua1aU (P-value<0.001) aaad 11.12
w17 LLaxﬁﬂL’Jm"l,@Tﬁﬂ’hLfimﬁ'ﬂuﬁu"ﬁagaﬁnaa
luwagunwd 12 15w Tsswonamalung 32.69
WA LLazEdwmma‘lugﬁmﬂﬁiu wulsaweuna
uaslgy 36 wIN'"®

"ad1naasn1sdnw (Limitations)

1. miﬁﬂmf':ﬁﬁi’ﬁmuﬁﬂwﬁam Tuauaa
msﬁmnﬁmﬁaU'Nmmﬁmmzﬁﬁaga%mmzﬁ
Fudsiunuiiinada DTN

2. miﬁﬂmﬁfﬁgﬂamﬁﬂmmsﬁ PUIs 74 a%
(46.3%) SINANIENUADNTZUIWNTIALN t-PA
ilasndasfinsseumulsauazasne Antigen test
for COVID-19

3. ma:ﬁwa"l,@maﬂugﬂ’m acute stroke
uadanuaAiaundiaminlasu t-PA 1w Aortic
dissection, Cardiac tamponade @annusziauaz
1INl NUANEAINEN WANEAITRANTINTN
Chest X-ray %38 EKG 12 leads #3a 10a2Ua%
WU 4 38796 tennulasasuiouRarsonly
g1 t-PA

unagi (Conclusion)

Naradhiwas Rajanagarindra Stroke Fast
Track Model l@3unswauaIuuIasgInaIna
susniundszynd g lda3eaiidszdnnn
wazawsnanduuluuulilsswennadu 9 lu
drznealng neldtedriavasaniunssinisuns
szua h¥s COVID-19 ‘ﬁ'ﬁayﬂuﬂaqﬁu

a9AnII3 Insl

M3 acute stroke 628 t-PA 304
WWumssnenanlulsawenunadsndasinanszniig
GRL R L miﬁﬂmf'ﬁmm‘lﬁﬁudwmsaﬁ”ngﬂ WUy

mi@uaﬁﬂ’s SNNUUULNWTALAUIINAY FINITDLAN
ANONINNNTINDIN TSN IaTIA5 W UDTI Uaze
a = A o v a A |

fuszdunauniamw ldivududelulueuea
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