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Abstract

Background and Rationale: This research and development aimed to review, develop, and eval-
uate the new normal emergency stroke care system in public and private hospitals during the COVID-19
pandemic.

Methodology: A research and development methodology was employed using system implemen-
tation form and semi-structured interviews for evaluation. Participants included 40 individuals, compris-
ing 10 acute stroke patients exhibiting symptoms outside the hospital, 2 heads of accident and emer-
gency departments, 4 emergency department physicians, 20 emergency department nurses, and 4
emergency medical workers.

Results: The developed system unfolded in three phases. (1) Pre-hospital care phase integrated
telemedicine for on-scene patient care, addressing the imperative of preventing COVID-19 infection, and
transportation to the hospital systems. (2) Care phase in the emergency department with rigorous COVID-19
infection screening protocols and diligent patient care. (3) Patient in-hospital transfer phase needed a
heightened focus on infection prevention and patient isolation during the transfer process. The new
normal emergency stroke care system diverged significantly, emphasizing patient isolation, mandatory
mask-wearing for patients, utilization of personal protective equipment by healthcare teams, a cautious
approach to administering the blood thinner rt-PA (recombinant tissue plasminogen activator) to COVID-19
patients displaying severe symptoms, and enhanced monitoring of patients receiving rt-PA, with the
potential inclusion of telemedicine to mitigate exposure risks.

Summary: Ninety-nine percent of the samples agreed on the suitability and practicality of the new
system’s content and procedures. The new normal model would serve as a robust safeguard for patients
and healthcare staff alike, but with an increasing time-to-treatment.

Suggestions: To maintain the quality of care, all healthcare staff involved in stroke care must re-
ceive comprehensive training on the new system.

Keywords: emergency, new normal, stroke, COVID-19 pandemic
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2939 COVID-19

nsvihaunlaseanIuNMsainsAuOuLeE
TolaUDRULAMTUNTRRIUIFURUUNITIAUINITNS
windaniaudmsugielsavasnidenauadluiienis
svuInves COVID-19 Tneditaymiidewdly sl

sdUsznouui 1 fulasaadswedsyuuuingg
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U3N15 AD N1IVIARARUYAAINTATUAITUINNELAL
WYIUIA

03AUTENBUALT 2 AuanIMLIAd LAY A
$1aANazAIN (infrastructure) Tuduiinud
dopiiduguassa fe mnuilemevendosdiouas
gunsaiflilunsliosiuiidnda dsmansenusonsli
uinmsviyiadalunmsufiRouesdmind

03AUsENBUAUT 3 fMUNTEUIUNTVOINTIA
3 luduinu mslsiuinisdaelseviasnidon
anodlutesyasiu Wuuimsmaguamiiuansann
{]iwwqmmw?ﬁuq

FaquszasAdaf 2 nasaurgUuUUN1TIn
uin1smsunnganidudmivguaslsavaaniion
Aua9lud9N1352UIAYae COVID-19

AIduiiaueteyadenuyuilnveunulsAviaen
Fenaussvalsaneruianiadguazienvuliledn
¥ (319) JUBUUNMSTAUINISNIsumdaniauialug
dmiudUrelsanaenidonanedduszeznisaianou
WNIINYIVIA NTRUATUUNUNNIAY UaTNITAND
funosumsinwiduiaelu Tnefuuufoand dy
LAZLANFIN9IINTEUVUINITNITUNNERNLAUE MY
AllglsAviaenLionalaInauN1IIzUInYes COVID-19
TutssiuntsuengUae (solation patient) n13a
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winneusigligdig (mask on patient) N3l
ldgunsaldesfuaiuyanavasynaInsnuauaIn
(personal protective equipment for health care
personnel) Mssalvinazanedsidon rt-PA Tugtae
COVID-19 7151911153Ul59 (no rt-PA in severe COVID
with coagulopathy) nsauaiazisedagUlelsa
aupsuIndendsunduiildSuenasansduden rt-PA
(antiplatelet-antiviral drug interaction awareness)
wagn15Re1sald telemedicine iiisannsduia
(telemedicine to minimize contact)

ﬁmiﬁ%’ﬂLL@z‘[NWEﬂUWﬁﬁLsi’hi'w"‘s%’ﬂi'mﬁuﬁwm
sULUUMIAUIMINsumdRniduinnddwsugUae
lsanasnienaues Tugisnsszuinveslsn COVID-19
Fauvseandu 3 svey feil

1. szggnsguanaullssmegIuia Usenaume

sruunsknngnislnadiniuguaUigviasniien
a109 srUUNIALaUIEvaoniendaLed o AL
waidilefisnnsdeafiunisiia COVID-19 uayszUy
maedeuineitiendslsmeuia®s’

2. szggnmsgualuunungniady Usenaueig s
ARNTBINNSAA COVID-19 TugUelsavaaniiondayes
uazmsguagtievasadenaaimilfenstesiu
nN3#n COVID-19101820

3. szpznisdsronUlesunissnendudUisly
Tnoufunisdesfunisunsnszaneidouaznisuen

(10,21
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Inuinsnisunndanidudmivgiielsavaeniion
anadlugian1sszuIaves COVID-19 eandu 3 uwuwa

va v A

U uAnsll

| wuavanTsguagilae PU/COVID-19 with Stroke fast track

v

v v

Activated at Tsawsnuiaguww/ Tsaneua

LanYu

Activated at ER
Tsaneunaiguia

Activated at

cohort ward

- wwdlsmenunasiuninsudegudiung
deionaudegihe
- wmdFsulsziAuazmnudsduludwsie

- Usraiiulunisquaduae
PUI/COVID-19
- wdwnmdenysnssulszam uaz

wuameljuanasliesiu covip-19
- Isolation patient

wamnaminslsavanadanauns

- Uszauvies CT wlsunwiounu

unungnidu Tsaneutaiguia

- Mask on patient

- PPE for healthcare personnel
- No rt-PA in severe COVID-19
with coagulopathy case

- Aware of drug interaction
:antiplatelet, antiviral

- Consider telemedicine to

minimize contact.

work flow acute stroke

management

consult

u.wvndaﬂqsnisu’dssﬂ’m

v

- Yszanuvieaenyisdrauiimes

!

CT brain emergency
- rt-PA if no exclusion criteria
at CT room Tag wenruiamiang
Timvaonidonauss
- CTA brain anudousd
- N3N mechanical
thrombectomy 13 workflow
PUI/COVID with mechanical
thrombectomy

wIvuniauniu work flow acute

/ stroke management

Admit

Cohort ward

CT = computed tomography, CTA = coronary computed tomographic angiography, ER = emergency room, PPE = personal protective equipment,
PUI = patient under investigation, rt-PA = recombinant tissue plasminogen activator

2l 3 wnUuinsgualiavaeniionauaaluuLssiiu (stroke fast track) dwiugiaeasde/Aadelain-19
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‘ wuamemsquagiaefiliu PUV/COVID-19 Afidoysdlunisyin Mechanical thrombectomy ‘

PUI/COVID-19 with Mechanical thrombectomy condition (No ETT) ‘

' v
Activated at Tssmenunatumy ¥ wnunanidu Tsmenuiassuna
wimdlsmenasiumdnsiosie o ﬂiamuﬁu‘l;mimmﬁﬂm PU\;CO\/JD 19 ;
unndSedsmsnwsyuudszam o |
Ii!wﬂ"u'\ﬂ'ﬂﬂﬂ%"ﬁUWﬂiﬂﬂﬂilﬂﬂuﬂimﬂ l E Uﬁ\]’ﬁm'\u workflow stroke fast track E
/e ban o Mecrancal tombectory |
———————————— e NO - W rt-PA Tngneuiamielsn

Uf{UAR workflow stroke fast track

i
i
I
N . I == it b bl
with Mechanical thrombectomy ' l - unngiununanidulnsusvanuiuiinumdidaau
i

Snwszuuusvam edsiodeya

Mechanical thrombectomy at

1
1
1
]
'
1
ununaniduseiiuunmdsedsusnvsyuulszam H
1
1
'
1
'
1

NN NV . o v vy &
udandeusufihereunieudnediheluiilsmeua

l 2NYU
S

Tswmeunadguna

'
'
'
'
'
Angiography room a4 Tsanenunaenwu :
'
'
'
'

S/P Mechanical thrombectomy

giida liud weruna ER, wilnaua, wilnauduse

aun full PPE

unungne TsmenuaenyudenanililigUaevisly

) vov G e e
sieg: i1Tu case PUV/COVID-19 #1 admit Tu cohort ward liinenunausedwegihehdsmunuamstieiu Wwhfveddsmewaentudufinton, usazi

' 1
i ]
' 1
i 1
'

! i
! |
! '
' " H
1 hagnay H
' ]
i ]
' 1
' o

1 auzemguUnsal/ewinimanas aaep full PPE :
' i
[

CT = computed tomography, CTA = coronary computed tomographic angiography, ER = emergency room, ETT =endotracheal tube, PPE = personal
protective equipment, PUI = patient under investigation, rt-PA = recombinant tissue plasminogen activator, S/P = status postoperative

amil 4 wuljuinmsquadiaelsavaenidenaussiilu PUI/COVID-19 ifidauslunisyin Mechanical thrombectory

nausin135UgUne Admit 4 Stroke Unit (SU)

Tuea9n155%U1A COVID-19

7ty Stroke # on ETT

gUe stroke ailgien rt-PA

Admit SU éuwen

Positive Negative Positive Negative nsfazdnedn sU Tuesweslvivia

1 l l l RT-PCR riouénerimniaa
i i Admit Ward Audmit NUj
Admit Ward 289 Admit SU Soon

du 6 e 7
RT-PCR RT-PCR
Positive Negative Positive Neeative

Admit Admit
. Admit SU Admit SU
Admit cohort ward cohort ward
Admit SU

fiaeillden r-PA

NP swab for rapid Ag test uag

NP swab for rapid Ag test at ER
RT-PCR for COVID-19 at ER

(Admit SU fuuanriow iilesera swab) . 4
(Admit SU auuennau Wesana swab)

COVID-19 Ag COVID-19 Ag COVID-19 Ag COVID-19 Ag

RT-PCR at Ward

cohort ward

Ag = antigen, CT = computed tomography, CTA = coronary computed tomographic angiography, ER = emergency room, rt-PA = recombinant
tissue plasminogen activator, RT-PCR = polymerase chain reaction, SU = stroke unit

2w 5 wufuinisugUlelsavaeniionausdd Stroke Unit Tugasnisseuin COVID-19
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uInsnsunndaniaudnlnidmividaelsavasn
\Benauasludien1sszuinvas COVID-19 lUldlu
Tsangunadguazianvy
n1sUszilunanisiigluuulunnassld (as-
sess) Wnglinszurunisnsildusiuvediniunis
LAWA WNVERATNEIUIALNENRNLAY WeTUIaNLIE
l5AraonARNaNaIATNTINMUNITUNNERNEY WU
1 $ovay 99 vesnguitedisdinuAaiiuinion
waznsruIun1svesslLuulnidianuvansauuas
annsahlldlf a3 Wi ivasadeainnisin

Wa COVID-19 vlninisvinaulaegrafissuuwasy
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HUsgdnSamunnu e nguuuuiuuiudan
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v

Falauuazdnismssuaunsonlun1un1ee 1991y
ANNZHaENITRNYINYE ilryAaInTmIenIsuNngd
anusiulalusnmsnsnsufifau asvieuliiud
miﬁa'aui'wmﬂQL%U%’@QMWUW@'N6] IGERRE
Tdtayanangnudielsedng lun1siasundndusy
wuuneldnalnfifesdusenauanuanedau vinli
nmsiasandndulalasunisensu uaznisiiguuuy
luFsagamdululy Snviaudmanmenisunms
JUSmsmnanmsne ALz uadinnuAusaluns
UIMsUae N133nassensinds gunsalkavaunsal
oy e1mTanLT LayATRRILNYAAINTHETNA
Xasnanatnaansil
“dmaanvsngausnn lvgvaelasunisgua

shuweeilus=anEnIN” (patient, public hospital)
“Lilad i lvigfummeuaeznin” (advanced emer-
gency medical technician, public hospital)

“dpuvnzay nlvgelsavaeaienases
197952 UU stroke fast track l559mi5aanBadu”
(doctor, public hospital)

“Tpnnazay 1150l Tuuanlinulss
e 188 1 refer ftaelsavaenidonauendilss

wewasy I duuuamadeaiy dmihivasndeuas
é’fz'lﬂsfﬁﬂaa@n"’m7nn75§m%% ” (head of emergency
unit, public hospital)
“Uuauguadnnumnzanlunisguagielse
vaomidenauedluunungniduluyanITTruInYed
COVID-19 139990052 UaUNT561799 Tl ltiinanu
nsEduLaTTAILTRAANTYYIUMT GV lae
ARSYILIIAINITTONDY TINTANNISAURTTA LA
Inthuluramsszvinvedlsn” (nurse, public hospital)
aﬁlﬁﬁiiﬁG]’]llﬂ?iLﬁM%ﬂ@auUﬁﬁlaﬂ’liﬁ’nﬂﬁ
guUnsaitostudruyana (full PPE) vaadmiiii
ponFugthe  gainwe weruadiguardieluumun
anidu uazunndnsiusunanduiuummdnrU s
Ml (general practitioner, GP) vinlszazialunis
UsziliuanisvesrUisluunungniduiagseugiian
nshEnssnuiinty wilddunasiszernains
IFuenasanedudennuismun (el 4.5 $3la)
Saenanadneansil
“mslayn full PPE deslyszeziiaivszuias 10
w17 NeveansugUag a 9ainame” (nurse, public
hospital)
uenaninamsIseadstinuin nsguanUlglsa
vaonidenauasiidu PU/COVID-19 fidideustluns
¥ mechanical thrombectomy f4as1in fasand
unndgiTenvgiusdsnnussuuUszam (neuro
interventional radiology) warngafitaswnmsly
nsvimamsaunaenidenduedludminasasiii
amuﬁ%’wé’ﬂgmﬂﬂamuLawwwé’fm%ﬁ%iw%’ﬂm
sruuszamiluvsemAlnedidos dedeyatnednsd
“UNNETTE YA NITIINEN559E 5837
yUUUseamluianinnssliiiieaniuael Aodeagiis 20
$u Suae 24 ks Envianenuiaireunmevimnants
drmwnnley vilvidedinnluaunisinwigiae
Isananidenaueiigousdiun191 mechanical
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thrombectomy” (head of emergency unit, private
hospital)
“NITAINGIVIAOUTUNANGHTNITYILUNNEV)
WponI359asusnseuvlseamlvaniiuiving
Aot ... luinsevangnsinoususud ... egui
Aowimilsdeysyanuunulsinevia ATV
train wewIaTR GRS A UUNYE Beharioe
1 1au ...5’5’75@717u§szmmﬂf‘/@aumm"’ngﬁﬁfmnﬁuﬁ
vilusyloviddogaelsanaanmdonases” (clinical

lead team, stroke)
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Y8IN19 “stroke fast track” 38 “Yom1enIulin
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VIRBALABAALDIANULINNIYDN stroke fast track 115
fnnsemsedausniUasuaznislionazareduiden

N9aRALEBAAT (recombinant tissue plasminogen
activator, rt-PA) agaviuviaeiinnglu 270 wiivise 4
FalageFavindu®
HaN1saeAUnNseunsIEULUUNMIIAUINIINIS
windanidwitlnidmiugUisliavasnienayes
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