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Abstract

Background: Udonthani stroke fast track
network was expanded to community hospital as
node-rtPA since October 1st, 2013 with an aim to
increase rtPA treatment. But node-rtPA community
hospitals group had significantly higher rate of
post-rtPA symptomatic intracerebral hemorrhage
(sICH) than Udonthani hospital group (11.2% vs
6.7%; p=0.043). When reviewed non contrast
computed tomography brain (NCCT Brain), 58% of
Post-rtPA sICH in node-rtPA community hospitals
were large cerebral infarction. Alberta Stroke
Program Early CT-Score (ASPECTS) is practical
method for appraising patients with acute Middle
Cerebral Artery (MCA) infarction.

Objective: To assess the association between
pretreatment ASPECTS and effectiveness of rtPA
treatment in acute MCA Infarction and to determine
factors associated with good functional outcome
(mRS 0-1), poor functional outcome (mRS 2-6) and
Post-rtPA sICH.

Method: This study was descriptive and
analytic prospective cohort study. Adult patients
with acute MCA infarction treated with rtPA at
Udonthani hospitals between January 1st, 2020 and
December 31th, 2020 were included and divided
into two groups: ASPECTS < 6 and ASPECTS > 6.
The primary end point was functional outcome by
modified Rankin scale (mRS) at three months and
categorized as good functional outcome (mRS 0-1)
and poor functional outcome (MRS 2-6). Secondary
end point was post-rtPA sICH. Factors associated
with good functional outcome, poor functional
outcome and post-rtPA sICH were executed by
multiple logistic regression analysis.

Results: There were 86 patients with acute MCA

infarction were received rtPA treatment: 11 patients
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Tsauaanidananadiiuamnnisdedin
Aust 2 lunquigeany savainlsavaanidantiala’
Tudfthefisesdinazinaufinis (disability) szeizena
avtluanmndndgaesnisgaidaiqanioeg
(disability adjusted life year) Tunguigaane’

nsfnenfilaalsnnannidananesunniaan
\W@EUNAU (acute ischemic stroke) AR N1IAZANE
audeaiielfideanduliesanesdiuiianniden
(reperfusion of cerebral blood flow) W’L?‘Qﬁz\;m Fatn
AvaNEANIAen (thrombolytic agent) AlAFUNNS
ﬂ’ﬂN‘fﬁJLﬂuﬂ’lmmﬁﬂu A2 Recombinant tissue
plasminogen activator (1tPA)*® Tmﬂéﬂqmzﬁﬂﬂﬁ‘i’u
ns3nEndneen iPA analy 4.5 $alue®™ wdain
21N1772417AVARAADAGNDIUNALAD ALRLLNAL

nNsfnEIA98en rtPA Jn1azunsndeau Ae
naniARanaanluaNed (hemorrhagic transformation)
/MN8N rtPA (post-rtPA symptomatic intracerebral
hemorrhage; sICH) safnnululsrvannidenanes
1paen@aunauTiln Middle Cerebral Artery
(MCA) msn=fiifumsieauessanaidenaunsln)
FatuAefid ey (exclusion criteria) l#en rtPA
Favik Ae naEnmEdAeNRoRe L (computed
tomography; CT brain) W‘LIL‘ﬂ'amm\‘imf;l (cerebral
infarction) N1NN31 1 naLl (hypoattenuation area >
1/3 cerebral hemisphere)® ilesanniflutiadedea
1297 ARenean UANEIA NN tPA

nsamaldnasdaenianesanasinglu@nans
IERY: (non contrast CT brain; NCCT brain)
Auduneuiiandu wazldatraunivans d1us
dszifiugilalsananniaananaadena iasann
FluAETsn59 Udedanazsnaliune n1snna
NCCT brain tieuanlsaidenaanluguns
(Intracerebral hemorrhage) 28NN 13ANAAALADA
ANBITNALADALALUNAU (acute ischemic stroke)

dl o | dl A
LL@%L‘W@?%‘LQII?]']LLMHQVI@N@\‘I"HWQL'Z‘]’ﬂﬂiuﬁ‘zﬂgui‘ﬂ
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(early ischemic change)'™ Tun1sdszifiudsunmg
Lﬁ@mmwmLﬁ@mmmiummmdﬂ 1 lu 3 209
L‘ﬁ@mumﬁgm (supply) FIEVNABAABALAS MCA %\1
dudarulien rtPA
WATRLNETIULLINTITANALALARAGNEITNA
\ABAREILNAL (Stroke Fast Track Network) 44udn
g9l Tavmunlilsaneuagnavauialug
arun9nsnEilaalsnnaenlaanaNe1nLaen
Raundudagen tPA Alsanenunagumild Tnedads
14 node-rtPA ‘ﬁlimwmmmmu%u Fau s
Hevlszunn 2557 wazin1snmuUILATeINETTUL
13n1519ANARALAR ARNBITNALABALRLLNAUTINAU
Hedmingaranietwiaiiesuieiaqiu
Tyuuazgiassalunisanfiveuiazadne
STUULINNTIIANARALADARNBITIALADALAE LINA L
mingAIsNHl A8 post-rtPA sICH gandainmsd
NIRTFIU wazanaldsiilaresunneliueiadnely
nsuilana NCCT brain tiafiansaunliinisineisa
NABAADAANDITNARB AR LINAUAEIEN rtPA
Tutlsudsznnn 2561 Aandngassiiidne
N19AA post-rtPA sICH ¥aeaz 12.36 WaTNanng
Anmnaesarasnyd dunsed uazane' Faflunis
WU ulse@nsnanisinenlsanaenldenanes
MaReniaLnEuden rtPA Alssneunagnaani
LAz Node-rtPA TsanenunaguTy wudn Usednsng
fuANLlannsie (safety effectiveness end point)
299N135N IR 288 rtPA Taglszliuanamnan
post-rtPA sICH 184 node-rtPA TNW?;ITLHMNmu
1nndnlsesnenunagassnil eeeliidAnneada
(Gazaz 11.2 wazdaeay 6.7 AMNATAL, adjusted ARR
0.039, 95% CI1 0.001, 0.077), p-value = 0.043)
wazidianimau NCCT brain Wi E:J:ﬂfm‘?]lﬁﬂ
post-tPA sICH i node-rtPA TaangnunagNIU
f¥aunz 58 LﬂuLﬁMummmmmlum (large
cerebral infarction)
Faths AL E N Tu A HALAZ RN
wrasflafigaelunisutlana NCCT brain A
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dnieiie e lunel iR uwndisd faaluld
ulaaze wazdlenansaldsz@nsuanisinm
12A1102ALA2AANEITNALABALRELNAUTNA MCA
AeEN rtPA Azt I NNIIRWNTELLLTN T
SN lTANARALADAANEITIALARALAELNA WD
aningaIniil {feann19iAin post-tPA SICH 289
aningasaniiliianas

Alberta Stroke Program Early CT-Score
(ASPECTS) datflussuunisdssiluainianalse
ﬂ@mﬁf;Lm{mumﬁ'ﬁmmgmﬁ’f@mﬂuﬁﬁ waTun
w4 lunedfimlAase lunsszysumiianesann
Wwanlurzazusn1edlsANAeALARAENEITINALARA
Raunausiin MCA™ " nnsutana NCCT brain fiew
TH45u8N rtPA Aaaszul ASPECTS (pretreatment
ASPECTS) 1{uasfiadusunennsal (predictor)
se@nsuanisinenlsanannlaandanesannLdan
WREUNAUTNA MCA #aean rtPA Taanisiszilu
ANNWNNTALE Modified Rankin Scale (mRS) e
AARMNNNTINET 3 WReunaalAFuen rtPA™ " Tng
ASPECTS > 7 fluunltnansnsmnanazlsilselemd
AINNIFNEALEN tPA®, ASPECTS > 6 Wensnd
1ANEIN170 I 1N199119118289519NN8R (good
functional outcome)?' waz ASPECTS < 6 Wwenngad
d1ANg1N170 lunsineutesseniglld@ (poor

2 paznennsniintlaniaiia

functional outcome)
@enaan luaNadanNe rtPA (post-rtPA sICH)™ 172"

HAduasiaenisAnsinouduius1adanis
wlana NCCT brain neulasuen rtPA faessuy
ASPECTS Auniswennsidse@nsnanisinulsm
NARAADAANEITAADALRLLNALTTNA MCA fagien
tPA NN9UABALABAAN FEUINIAZLUL ASPECTS <6
WAZAZLWU ASPECTS > 6 lngnsidTeuiiia

1. AINATIN170TUATRN9TUTBIT 9N E
(functional outcome) finel mRS Lﬁlﬂﬁmm:\lmﬁmﬂ’]
3 au NadlATuEN rtPA%®

2. nMaian1azunsndeuiiaenaanluaned

1N rtPA (post-rtPA sICH)
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Alberta Stroke Program Early CT-Score
(ASPECTS) A N3 AL UUNINARLIN (axial cuts)
NCCT brain naulasuen rtPA (pretreatment
ASPECTS) @a1/38104 10 Anwuda Taeldnwsmeqng
NCCT brain 2 $261 Ag basal ganglionic axial cuts
WAL supraganglionic cuts Iuﬂﬁi?zqﬁ%mmmum
1 ARen e TLINTBlsANAR ALAEAGNEITINALAEA
Beumdusin MCA lnatlseifiumutisnnniiosues
TaelAtLILE D UDIMADAIADALAI MCA Tau1l
3 10 Awns (WAasALMLeRANAZL AN 1)
ALY 10 A HaE"LNR dauiBniianni@en
TeliAe (hypoattenuation) TULARZATLIUIAY
QNINAZLUUEANTIAL 1 AZLUL Faru Azuu 0
wuned ileaneanadansiazinniiasdlae
NADALADALAI MCA
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v 1Y
nsuiiitiadnasiiasalaavaamaanlas MCA
v
1 10 Awuda sail
1. Caudate (C)

Lentiform nucleus (L)

1720 (AW 1)

Internal capsule (IC)

Insular cortex (I)

M1 (anterior MCA cortex)

M2 (MCA cortex lateral to insular ribbon)
M3 (posterior MCA cortex)

N o gk N

8. M4 (anterior MCA territory immediately
superior to M1)

9. M5 (lateral MCA territory immediately
superior to M2)

10.M6 (posterior MCA territory immediately

superior to M3)

M 1 Nsudailednasniaesinavaanifanlas Middle Cerebral Artery 11 10 RAuuis

(A = Anterior circulation, P = Posterior circulation)

Modified Rankin Scale (mRS) A8 n13Usziin
AIININIT (disability) 289gUqenasanidulse

4

NARALARAANDY J 6 T¥AL Aall’™ 81
mRS 0 = No symptoms at all
mRS 1 = No significant disability despite

symptoms : able to carry out all usual duties and

activities

mRS 2 = Slight disability : unable to carry out
all previous activities but able to look after own
affairs without assistance

MRS 3 = Moderate disability: requiring some

help, able to walk without assistance

17
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mRS 4 = Moderately severe disability : unable
to walk without assistance, and unable to attend to
own bodily needs without assistance

mRS 5 = Severe disability : bed ridden,
incontinent, and requiring constant nursing care
and attention

mRS 6 = Death

Effectiveness of Intravenous rtPA in Acute
Middle Cerebral Artery Infarction Aa Lss@nananan
289N155N N 1TANARALADAFNEITNALADALRLILNAL
ain MCA Aaeien rtPA Taan1sdssilumanuanunsn
Tun1sinenueeesenne (functional outcome) Tag
MatlsziiuAuAinTsgng mRS eRAnINANI3NE
3 RaUNALATUEN rtPA anwwnidu 2 sz T

1. AANA1IN170 TN TR UL RIF NN R
(good functional outcome) Aa lufiAaufinig
(non-disability) fatlszifiuann mRS 0-12%

2. AN lNNTINeReesTennellA
(poor functional outcome) Aa AAINNANT (disability)
ViaIAeTAn (death) T91lazifiuann mRS 2-6272

Post-rtPA symptomatic ICH Aa N1azinsndeu
fidemeanlugunsainen nPA el 36 Faluamds
14508 MPA Setluasinlfinz i NIHSS it uiaus
4 pzuU (24) visaduavin 9o @edie (death)®>

Acute ischemic stroke severity A1l A9INTULIN
28981119195 LLULsEdmreslsAvaenlAend N
AR IUNEY Selssifudanzuuy doe
National Institute of Health Stroke Scale (NIHSS)
ANLUNANTULINLBIAINIINNTTLLLTAMURalsA
naeARBAGNEIIAReARELINEILN LR UA e
nAalsamentnaeenitli 4 sdu fail

AZLLUL NIHSS < 5 = Mild stroke severity

AZLUYW NIHSS 5-14 = Mild to moderately
severe stroke severity

AZLLUL NIHSS 15-24 = Severe stroke severity

AZILUU NIHSS 25-42 = Very severe stroke

severity
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aAnEAuduius e Pretreatment
ASPECTS Auniswennsnitse@nswanisinunlsa
NADALRDAANEIINAREARELNALTTA MCA fagien
rtPA NN9Ma0AKREAATY LAt LEUsEudNang s
AZWIU ASPECTS < 6 Lazngu ASPECTS > 6 o

ogilszasAnan

1. wWreuguaNa 1nnTalun1n9ueea
§19n18R (good functional outcome; mRS 0-1)
SeRnmunisine 3 weundsldsuen tPA

nnilszasAsas

1. wWreuguaNa1nnTalun1neue e
f1aneldd (poor functional outcome; mRS 2-6)
SeRnmunisine 3 weundsldsuen mPA

2. Wreueunnniin post-rtPA sICH

3. Anmniladefidnasienisifn good functional
outcome (MRS 0-1), poor functional outcome (MRS
2-6) az Post-rtPA sICH

4. ANERLMINANDITNAREARIENNTLLIANE
NCCT brain nauldiuen rtPA faesyiil ASPECTS
(pretreatment ASPECTS)

38N1SANW

sUuuunI539E

Observational Descriptive and Analytic Study
1l321n% Prospective Cohort Study

1lszang

= v = =

Aneluglaalennaaniaananesrnnlaen
RaUNAUNLATUEN tPA nAW Tuga9afIws
1 ANTIAN W.A. 2563-31 FUINAN W.A. 2563

o lunsAnaangilaedinisAnenISE
(Inclusion criteria)

v = A = o

{Uqel9ANARAAaAANEITIALADALRL LINAY
11 MCA NLAFUEN tPA 9NAY AINLNUFINIS
Na130un LN rtPA (acute stroke fast track protocol)’
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g lunisAngilagaanainnsAnuIae
(Exclusion criteria)
o & & a o
fiaelsnnaaniaananesnnReAREUNAWN
Ta5uen rtPA wildldlsanannidenduasrnniann
v
REUNAUTA MCA gnAReanaINNIsAne1Idell
Toun
L2 A A a o
1. filelsnnaanaendanednRDARLINAY
71/ Posterior Cerebral Artery
L2 A A a o
2. fihalspvaaninananasannineniasungy
FUALNUANA (brain stem stroke)
L2 A A a o
3. fiaalsnnaeniannanestnaenlasunaY
1iln MCA NAFuen rPA wAlLNIRARINNN95NEN
3 hau uaslaiuen rtPA wazldaunsosnsiadilon
v o 9
nalnsdnsiiiagaunnnennisle
[~3 a
nismsranazulanatdndissnannainas
anaalpg lN2na15NUSIA (non contrast CT Brain;
NCCT Brain)
E2 A A a o
JiuaalsniaanlaananedunnlaaneLnay
1in MCA Alauan tPA nau LFFun1snsa NCCT
brain fawlasueN itPA wazuwlana NCCT brain fias
72U ASPECTS (pretreatment ASPECTS) TAEINNT M
AZLUUNINAALINY (axial cuts) NCCT brain
VEILFNAL 10 ANLUEY AINANINIT19A Y Tag
va o 1 AJ & o aa nl/
gadasongadunnwndianiznieFs@anaialil
(radiologist) 1 vy Faduunndianizniafad@inen
dszanlssmenunanunant Gailu node-rtPA 7941A7a
Y832 uULTNIITANARALARAANEILNALADA
RUUNAUTDIRINTAGAIFNT LATUNNELRNIZNI
1328 m3nen (neurologist) 1 vinu Taiflulnnelianie
natszanianen dszantsanenunagassi (lafld
2 o o/
AREEV )
v
TnefRdasanmia 2 vinu weniuwdana NCCT
brain 281NBATY WATATNIILIRNIETDLABINITUIN
SuredlsrraandenaNesNAaenlas LNALAawle
o 1 EZ a 1 a | %
Fuen rtPA d1gtaeieinisgeuuse@nannvisedie
warlinsuAzLUL NIHSS wsniy, AziuL NIHSS #
nan 24 daluandaldfuen rtPA, nsiim post-rtPA
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sICH WAy functional outcome LHaRARINNITFNEA
3 WeUNATLATUEN rtPA

PWINHANTTUUANA pretreatment ASPECTS 284

v

RARTINTI 2 YINuRANITIUANG Az28A AN I

v d‘ o aa dl [ o al Ca o £
nFaLreyfRIne s uiaaunneduasiomin
naxuiaEIme Tesnenunagasanil wazlinzuuu
ASPECTS Tmeidesdnennn aan 2 1 3 vinu

WAL UNNNTL AN pretreatment ASPECTS
(w2 nqu A NgNN 1 ASPECTS < 6 uag gl 2
ASPECTS > 6

AURBUNITALHUNIGIRE

< v v A A
Autdeyadlialsananniaananedanniaen

\ReunAuTiia MCA MldFuen tPA nau Tutdasnan

v
o ]

AOLLE 1 WNTIAN W.A. 2563-31 FU2AN W.A. 2563

¥

1
U
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1. Huhannauldiunismsas NCCT brain naw
15508 rtPA
2. NCCT brain niauldiuen rtPA wasgilog
nnau LFFuutlanasnuszun ASPECTS (pretreatment
ASPECTS)
2.1 Eﬁfﬁvﬂfqz\l%‘\‘mﬂ@m@ pretreatment
ASPECTS %4 2 i1t weinfiuuilasanensdasy
2.2 n12ulana pretreatment ASPECTS
NCCT Fi4AUULEaLA 0-10 AZILL
ATLUL 0 VUNER LaaNRIINAEanTITS
IFnaiiaadlaemaaniaanias MCA
AZLUL 10 U89 HaguLNG
2.3 uingugilemunisulana Pretreatment
ASPECTS iilu 2 ngu iivenanifiay e

'
1 =

naun 1 ASPECTS <6

Q
'
1 =

NANY 2 ASPECTS > 6
3. filaennAulAiunisnaaa NCCT brain 24
dnluandaldsuen iPA siselafanninlaeunla
naszuULlszam edsfiunnsifin post-rtPA ICH
4. rhaynauldfunislsziduanuaisnly
NNINNNNULRIFIINNE (functional outcome) fagl MRS

IHARARINNNTSNEN 3 LAAUNASLATUEN rtPA
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N53AsIzRT Ay

Heyavavaimiifinaslu Microsoft excel format
WnnAassinagldsunsndniagy STATA ey
13.0 WnrzinnaTeue Ul sy Ansnareensine
I3AvaeAAeAANEITARE AR LINALTHA MCA fing
¢ rtPA sednegitlag 2 ngu Tnawtiangumiunisula
lA pretreatment ASPECTS g ﬂ@"m‘ﬁl 1 ASPECTS <
6 meﬁmﬁ' 2 ASPECTS > 6 #uil

1. maﬁmmzﬁlﬁ@ﬁﬂmu@ﬁﬂwmmwﬂixmm
yaeiaeene Laun 4 m@m@wuﬁmmuw&mm AR g WA
T3mtszansi mmuum seftPnaliAeALINFL
ANNAUIATALINTY AZLUL NIHSS AMLUNALIN
TULSNTIINNIMNIELLL sz A maeslsAiaenLABn
ANB9T AR RAREUNEULINFUR A U aaNnT
199WeNLNA (acute ischemic stroke severity) Faly
AN widoalennaaniaanauesanniann
BaunduiEuTiantsaunszialdsuan rtPA (onset to
needle time) mewmmrﬁ%LLﬁiﬁjﬂfmImm@mﬁ@m
AURIINAR AR ELNAN RS NEN LN AU LA
$1e1n rtPA (door to needle time) Tunstidiayauagiiy
ﬁf]mufaiugﬂmswwmLmqmm?ﬁmz%’@ﬂm LAY
natideyasieiiias dauelaaAeds udarioun
wWisueumuuansne Ineldatim Chi-square test,
independent T-Test muﬁm&mm@ﬁ@mﬂ@

2. msmrzfidiaueulszdnsuareanis
SN lsANARALADAANEITIALARALRLLNAUTNA
MCA fagiein rtPA ﬁ‘xWﬂNﬂ@:Nﬁl 1 ASPECTS <6 uaz
nguf 2 ASPECTS > 6 Ineenifiuuniniin good
functional outcome (mRS 0-1), poor functional
outcome (MRS 2-6)Lﬁfﬂﬁmmumi§ﬂm 3 LABUUNAS
1650 rtPA WAZ post-rtPA sICH waaaufasas
waatnndTauiguANuana g taeldai

Chi-square test WFANTINLARATUNAAINNANAUS

(stregth of association) Imel relative risk (RR)
WATTNANNTIRTUNFaEaY 95 (95% confidence

interval; Cl)
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3. MenMziilTauieumumisdnennaen
AaEN1suLlaNa pretreatment ASPECTS 3513 MNgH
7l 1 ASPECTS < 6 waznguii 2 ASPECTS > 6 uans
duFeeas uaainulFeuiauanuumngne Taeld
@0A Chi-square test

4. MAAnEiiemANLANTugTE I aTTade
WazN19iNA good functional outcome (MRS 0-1),
poor functional outcome (MRS 2-6) ileRARNung
51N 3 ABUNAILATUEN tPA WAz Post-rtPA sICH
Tnerldatid multiple logistic regression analysis W3ay
TAUBNINAGDLTUNARINNENAUS LAY Odds ratio
(OR) way 95% Cl laziAn p-value < 0.05 Daqnil
WA ATYNNADH

WANSANWN

1szang

FaLATUR 1 unIAN WA, 2563-31 Fuana
W.f. 2563 HlaalsAnaanaanaued11nLaen
\REIUNAY (acute ischemic stroke) T C T ee e
Fagien rPA vavun 87 au iulsavaeniAengued
PNALADALALUNAUTRANARALADAANBIAIUNAS
(posterior circulation stroke) 1 A wazfilaelsn
NARAREARNDITNALAD AR LNALITA MCA 86 AL

oy ffdaeitiundnenlueuideil fe
Jinalsnvaaniaananadanalaenidsunduaila
MCA il#5uen rtPA 41uau 86 Au i@mﬂ@ﬁuﬁm
AMMANHAUSEIUYAAN WATANTULNIIARUN
(baseline characteristics) Fauanglumned 1 o
huwazng 45 A (Fasay 52.3) hanaAnie 41 A
(Fauay 47.7) mﬂqL@ﬁlﬂiﬂ'%ﬁmmummgm
65.1£12.3 71 tladeidesanafalsavaanidondues
(cardiovascular risk factors) ﬁwumﬂ‘ﬁ'qm AR AN
puladings (HT) (Feaaz 75.6) 7898911 Aa T3m
W11 (DM) (Gaeiaz 45.3), TapvialatiodLiudiung,
(AF) (Faray 33.7), lsnlusulwaangs (DLP) (Fauay
31.4), UszdRmeiulsavanniaananes (old CVD)
(azaz 25.6), zguuu?‘rl (Gagaz 23.3) Laslsnauiiala
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AaUnA (valvular heart disease) (¥azaz 10.5)
AINANAL

fausuladinneuldsuen PA dail systolic
blood pressure L@?ﬂlﬂiﬁ%ﬁﬂuuummﬂm Wi
150.6122.1 mmHg Wag diastolic blood pressure
L@?}Iﬂimtﬁmmummaﬁm WINfL 84.9£15.4 mmHg

immm%\um;ﬁﬂw‘imumm%mmmm
Aendaundunnielsmening aunsevialdsuen
rtPA (door to needle time) astA Ty
NIFTFIU 56.9£42.7 11T

fazuuy NIHSS usnfulade+a oy
NIATFIU WAL 12.646.8 (35W9N 4 - 25 AZUUL)
SRzt NIHSS unfugegn 25 azuuu ififiand
AZWUL NIHSS wsnfuninngn 25 azuuulafunig
Snendaaen rtPA 1atnAzLuL NIHSS WIndusun
UsziuduanguusereeInImIessuLlszam
20417ANARALARARNEITNALADALRELINA UL TN
(acute ischemic stroke severity) WU31 luNguA9IN
ﬁ;uLLi\‘ii’I@ﬂaqﬂﬁuﬂm\i (mild to moderately stroke ;
NIHSS 5-14) mnﬁlz‘;m e Faaay 50 wawidungu
mmﬁ;uLLNmnﬁqm (very severe stroke ; NIHSS 25)
fatiaz 9.3 kazilathAziiu NIHSS WINFLNNANGN
ANNNTULNTBIBININNTE LUz A TeslsAviaan
IRRAANENTINARDARELNALLTTL 2 NGN AR NENANN
TULNTANINIMNsE UL szamaasTsavaanLaen
ANBIIAADALRLLNAUTIRY (Iess severity ; NIHSS

A151991 1 deyaiugunazdnsniznendtinzedilielsrraeninenanesrnae AR UNE TN MCA 1A
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< 15) WuFaeay 58.1 WATNANAIINTUILINTBIRINIT
N9TTLLLsra1M109l3ANARALARAANEITNALASA
REUNAUNN (more severity ; NIHSS > 15) WuFeuaz
419

NCCT brain fewl#FLen tPA 86 AL WLANEUE
nsgasunelurasniaan MCA (hyperdens MCA
sign) faaaz 38.4 uazlunwu hyperdens MCA sign
(Non-hyperdens MCA sign) 50818 61.6 LAZAZLIU
pretreatment ASPECTS Wu9" fazuuudaus 0-10
Tneflazuuiiedy 8.4 FNunUIdNesINAlADARNY
mn‘ﬁ'zgm Af insular cortex (58818% 25.6) 989A9K1 A
lentiform nucleus (Faaiaz 22.1) Fanansluman 2

RUUNHANTUL AN pretreatment ASPECTS
1095108 13ANAD AR AANEIINAIABALDILINAUTTA
MCA 7115081 tPA 411491 86 A 1 2 N Ae e
‘17'{ 1 ASPECTS <6 (n = 11) LL@%ﬂZﬁN‘ﬁI 2 ASPECTS
>6 (n=75) fd wanglumn9R 1 wudn %@g@ﬁuﬂm
AMMANHUZAIUYAAR WASANHUENIIARUN
(baseline characteristics) 2897 2 ngu doulunylal
wans1eiua 19 lud1Ayn19ata andu ngu
ASPECTS < 6 Hémsnunndngu ASPECTS > 6
nealdsdAtyn19ania (p < 0.05) TAun AF (p =
0.039), Valvular heart disease (p = 0.001), AZLUL
NIHSS usn$uieas (p<0.001), more severity (p =
0.001), Laz hyperdens MCA sign (p<0.001)

181 itPA YI91nA 86 AL, NN 1 ASPECTS < 6 UWATNANT 2 ASPECTS > 6

Characteristics Total Aspect < 6 Aspect > 6 p-value
(n = 86) (n=11) (n=75)
Age (years) (mean* SD) 65.1£12.3 65.6t 13.5 65.0£ 12.2 0.882
Gender 0.750
- Male 45 (52.3%) 5 (45.5%) 40 (53.3%)
- Female 41 (47.7%) 6 (54.5%) 35 (46.7%)
HT 65 (75.6%) 6 (54.5%) 59 (78.7%) 0.127
DM 39 (45.3%) 3 (27.3%) 36 (48.0%) 0.331
DLP 27 (31.4%) 3 (27.3%) 24 (32.0%) 1.000

21



22 21sasUs:andneniiiods:inelng Vol.38 ¢ NO.3 2022

al ¥ dgl o aa L A A a o a dl 2
m15197 1 deyaiuguuazdneuznndtinzesihslsanaeninenanesuinidenidaunaustin MCA 7ild
v 1 1
FUEN rtPA VI9MNA 86 AW, NGNT 1 ASPECTS < 6 Waznguil 2 ASPECTS > 6 (si9)

Characteristics Total Aspect < 6 Aspect > 6 p-value
(n = 86) (n=11) (n =75)
AF 29 (33.7%) 7 (63.6%) 2 (29.3%) 0.039
Valvular heart disease 9 (10.5%) 5 (45.5%) 4 (5.3%) 0.001
Old CVD 22 (25.6%) 4 (36.4%) 18 (24.0%) 0.461
Smoking 20 (23.3%) 1(9.1%) 9 (25.3%) 0.445
DTX (mg%) (mean SD) 159.9+ 61.5 127.4+ 245 164.7+ 63.9 0.001
SBP (mmHg) (mea + SD) 150.6% 22.1 143.0+ 16.7 151.7£22.7 0.226
DBP (mmHg) (mean+ SD) 84.9+ 15.4 84.3+ 11.7 85.0+ 15.9 0.882
OTD time (min) 112.0+ 58.8 108.0+ 53.8 112.6+59.8 0.810
DTN time (min) 56.9+ 42.7 53.2+ 14.3 57.4+ 454 0.759
OTN time (min) 164.4+ 56.3 160.7+ 44 .1 164.9+ 58.1 0.820
NIHSS (mean+ SD) 12.6+£ 6.8 20.0+ 4.7 115+ 6.4 <0.001
Stroke severity 0.007
- Mild stroke 6 (7.0%) 0 (0.0%) 6 (8.0%)
- Mild to moderate 43 (50.0%) 1(9.1%) 42 (56.0%)
- Severe stroke 29 (33.7%) 7 (63.6%) 22 (29.3%)
- Very severe stroke 8 (9.3%) 3(27.3%) 5(6.7%)
Stroke severity 0.001
- Less severity 50 (58.1%) 1(9.1%) 49 (65.3%)
- More severity 36 (41.9%) 10 (90.9%) 26 (34.7%)
Hyperdens MCA <0.001
Non-hyperdens MCA 3 (61.6%) 1(9.1%) 52 (69.3%)
Hyperdens MCA 33 (38.4%) 10 (90.9%) 23 (30.7%)
Good functional outcome 1(47.7%) 1(9.1%) 0 (53.3%) 0.008
Poor functional outcome 5 (52.3%) 10 (90.9%) 35 (46.7%) 0.008
Post-rtPA symptomatic ICH 8 (9.3%) 3 (27.3%) 5(6.7%) 0.062

OTD = onset to door time, DTN = door to needle time, OTN = onset to needle time

AN5199 2 Aursanesnadenlusre sl sn1e9lsANARAIRBAANEITNARBARLNALINA MCA (pretreatment

ASPECT)
Characteristics Total (n=86) Aspect < 6 Aspect > 6 p-value
(n=11) (n=75)
Caudate 5(17.4%) 7 (63.6%) 8 (10.7%) <0.001
Lentiform nucleus 9 (22.1%) 7 (63.6%) 12 (16.0%) 0.002
Internal capsule 4 (16.3%) 7 (63.6%) 7 (9.3%) <0.001
Insular cortex 2 (25.6%) 8 (72.7%) 14 (18.7%) 0.001
M1 5(17.4%) 9 (81.8%) 6 (8.0%) <0.001
M2 12 (14.0%) 9 (81.8%) 3 (4.0%) <0.001
M3 0(11.6%) 7 (63.6%) 3(4.0%) <0.001
M4 1(12.8%) 8 (72.7%) 3 (4.0%) <0.001
M5 2 (14.0%) 8 (72.7%) 4 (5.3%) <0.001
M6 7 (8.1%) 5 (45.5%) 2 (2.7%) <0.001
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U52ANBNANITINEN

E2 A A a o

JiloalsAnaanlaananed1AlanALRLLINAY
190 MCA MLATUEN rtPA 911491 86 AL W41 & good
functional outcome (MRS 0-1) 41 AL (Faelaz 47.7)
wavH poor functional outcome (MRS 2-6) 45 AL
(Gasaz 52.3) WARARINAIINEN 3 LABUNAS AT
£ rtPA La¥H post-rtPA sICH 8 p1 (5ae1ax 9.3)

r—'ll = = a a o

WallFeuiieuilsz@nsuaraanisinunlan
NADALADARNDIINALADALRLLINALTTA MCA sl
[tPA 3¥199NqN7N 1 ASPECTS < 6 waznguil 2
ASPECTS > 6 Aauaad limn9199 1 haznInd 2 Wiqn

Thai * Journal * of ® Neurology

1. ngu ASPECTS < 6 # good functional
outcome (MRS 0-1) HaeNdINgu ASPECTS > 6 8814
dadAyneais (Feuay 9.1 uazfauay 53.3
ANANAL, p=0.008)

2. gy ASPECTS < 6 # poor functional
outcome (MRS 2-6) 11NNINGN ASPECTS > 6 8214
NdadAnuneana (Feauaz 90.9 uaviatny 46.7
ANANAL, p=0.008)

3. Ng¥ ASPECTS < 6 § post-rtPA sICH
NINNINGN ASPECTS > 6 (Faeiar 27.3 Lariasas
6.7 AINNANAL, p=0.062)

6.70%
Post-rtPA sICH
27.30%

Poor functional outcome

Good functional outcome

M Aspect> 6

B Aspect < 6

46.70%

90.90%

53.30%

0% 20%

40% 60% 80%

100%

NN 2 UseBnBuanesnisinelsnnaenlaandned1AlAan IR UINAUTLA MCA fqeiein tPA 551dnangui

1 ASPECTS < 6 uaznguil 2 ASPECTS > 6

Fleu Bt lsy@visnaresnisinmlsanass
ARAANEITNARBARELINAUTHA MCA Aa8e rtPA
a‘:wmmg'uﬁ 1 ASPECTS <6 memgfw’?i 2 ASPECTS
> 6 eV IUNAAINNETUS (stregth of association)
Ime relative risk (RR) LLa:ﬁqqme%ﬁuﬁI%’@m:
95 (95% ClI) ﬁ\nmmﬂummqﬁ 3 LL@:ﬂ’]‘W‘ﬁI 3 WU

1. NgN ASPECTS > 6 #lann4iiin good
functional outcome (MRS 0-1) N1NNIINQN
ASPECTS < 6 tflu 5.87 i1 adeldldadAnynis

40 (RR 5.87,95% Cl 0.89-38.48, p-value = 0.065)

2. ngu ASPECTS < 6 Hlaniaifim good
functional outcome (mRS 0-1) ﬁ'@ﬂﬂdﬁﬂzju
ASPECTS > 6 83% atisldfiadAnynieais (RR
0.17, 95% Cl 0.03-1.12, p-value = 0.065)

3. ngu ASPECTS < 6 Hlaniaiiin poor
functional outcome (MRS 2-6) N1NNINQH
ASPECTS > 6 1.95 i1 atelladAtyn19ans
(RR 1.95, 95% CI 1.43-2.64, p-value < 0.001)

23



21sasUs:andneniiiods:inelng

4. NG ASPECTS < 6 Hlan1aiiin post-rtPA
SICH 1nN91ngu ASPECTS > 6 4.09 Wi aginail
Uad1AtUn9ana (RR 4.09, 95% Cl 1.13-14.72,
p-value = 0.032)

Vol.38 ¢ NO.3 2022

fatiu nga ASPECTS < 6 dllantaiiia poor
functional outcome (MRS 2-6) WALAA post-rtPA
sICH 1NNd1ngx ASPECTS > 6 atinaliiidAtyna
487 danandlunng 3

A19197 3 1srAnBuaraInIsinmlsAnan AR AANEITINALABAIRLLINALLHA MCA fagitin itPA 551319Ng

' '
=

71 1 ASPECTS < 6 waznguyl 2 ASPECTS > 6 iniaualng relative risk (RR) waz 95% Cl

Outcome Relative risk 95% ClI p-value
Good functional outcome 0.065
ASPECT <6 1
ASPECT > 6 5.87 0.89-38.48
Good functional outcome 0.065
ASPECT > 6 1
ASPECT <6 0.17 0.03-1.12
Poor functional outcome < 0.001
ASPECT > 6 1
ASPECT <6 1.95 1.43-2.63
Post-rtPA symptomatic ICH 0.032
ASPECT > 6 1
ASPECT <6 4.09 1.13-14.72
Unadjusted RR (95% CT)
[ -
Poor function
F
Good function
| » i
sICH
2 1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Aspects> 6 Aspects<6

29 3 Use@nBnareanisinmlanvae Ao AaNestNnRenLRELNAUTTA MCA Fatie tPA sendangud
1 ASPECTS < 6 uaznguil 2 ASPECTS > 6 iaualnat relative risk (RR) Waz 95% ClI

dlednmsuniladefiinaste good functional
outcome (MRS 0-1) efnanunsinm 3 Heumss
16508N rtPA NagaUANNANAUS LAY OR WAz 95%
ci Inelaifilsianansenuanniiades (unadjusted)
fanandlumanadl 4 nud NaN ASPECTS > 6, gy

non-hyperdense MCA sign, N4N non-AF Lazngy
less severity (NIHSS < 15) iflutladanilanaiin

o o

good functional outcome (MRS 0-1) asnalils gAY

o

NWATA (p < 0.05)
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Lazifleldadn multiple logistic regression
analysis ilanadauanudiuslng OR LAz 95%
cl Tnadnilefanansenuannadadusaudae
(adjusted confounding factors) Fauaadlumsnad 4

wudn tlafaifuualiufaziin good functional

Thai * Journal * of ® Neurology

outcome (MRS 0-1) lun ngu ASPECTS > 6, ngu
non-hyperdense MCA sign, NN non-AF LAZNgN
less severity (NIHSS < 15) agnqldfdadnAymng
A0m

A15197 4 Tladefnnasa Good functional outcome (MRS 0-1) LHARARN 3 WHBUNATLATLIEN rtPA

Factor Unadjusted Adjusted
OR 95%Cl p-value OR 95%Cl p-value
Aspects 0.008 0.221
- Aspect > 6 1.00 1.00
- Aspect<6 0.09 (0.01,0.72) 0.24 (0.02, 2.38)
Hyperdense MCA 0.001 0.125
- Non-dense MCA 1.00 1.00
- Hyperdense MCA 0.19 (0.07, 0.51) 0.41 (0.13, 1.28)
AF 0.001 0.083
- Non-AF 1
- AF 0.16 (0.06, 0.47) 0.35 (0.11,1.15)
Severity 0.002 0.332
- Less severity 1.00 1.00
- More severity 0.24 (0.09, 0.60) 0.58 (0.19, 1.74)

dleAinzivniladefiduase poor functional
outcome (MRS 2-6) EleRARANNNTENEN 3 ABUMAS
15508 tPA nagaumINANRUSIAE OR LAz 95%
CI aellsiAnilsdanansznuanniladaay (unadjusted)
wazliaiim multiple logistic regression analysis e
NARALANNANAUSIAY OR WAz 95% CI TnaAndls
AanansznuanTadaausoudae (adjusted
confounding factors) ﬁQLL@m\ﬂumi’]\‘iﬁ 5 WU

1. Ny ASPECTS < 6 #lannalfim poor
functional outcome (MRS 2-6) N1NNINQN
ASPECTS > 6 1flu 11.43 i1 aea g Ay neanis
(OR 11.43, 95% CI 1.39 - 93.80, p-value = 0.008)
Lwil,ﬁ@?;mmw“llmﬂ adjusted confounding factors
WU91 neN ASPECTS < 6 fluualiinfiazifia poor
functional outcome (MRS 2-6) N1NNINQN
ASPECTS > 6 i1 4.24 i1 adneldliadAtynis
@05 (adjusted OR 4.24, 95% CI 0.42-42.88, p-value
=0.221)

2. ﬂ@ju‘ﬁlﬁ hyperdense MCA sign #lann4iin
poor functional outcome (MRS 2-6) NINNINGN
non-hyperdense MCA sign 1 5.10 i1 a&nal
Had1Ayn19ana (OR 5.16, 95% Cl 1.95-13.61,
p-value = 0.001) LrLiladiaaeiilag adjusted
confounding factors WL41 NQN hyperdense MCA
sign ﬁLLuQTi’INﬁ%Lﬁm poor functional outcome
(MRS 2-6) 11NN31NGH non-hyperdense MCA sign
dlu 2.45 win adsladfidadAynieana (adjusted
OR 2.45, 95% CI 0.78-7.70, p-value = 0.125)

3. nguitlsnvinladesuudinaa (AF) filanna
1A poor functional outcome (MRS 2-6) H1NNINGH
flaiiilsavialatieatudinda (non-AF) i 6.10 Wi
ael9NTuA1ATYNNADA (OR 6.10, 95% CI 2.15-
17 34, p-value = 0.001) uAiiaAiAszsilae adjusted
confounding factors W91 NQN AF Suunliufiaziin
poor functional outcome (MRS 2-6) NINNINGN

o o

non-AF 1ilu 2.85 i1 ateluldadAyunieana
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(adjusted OR 2.85, 95% CI 0.87-9.30, p-value =
0.083)

4. nqu more severity (NIHSS = 15) lana
\iA poor functional outcome (MRS 2-6) NINNTINGH
less severity (NIHSS < 15) 1fu 4.24 1911 aeinall
Uad1ATYn19ana (OR 4.24, 95% Cl 1.68-10.71,

Vol.38 ¢ NO.3 2022

p-value = 0.002) Lriiedinseailag adjusted
confounding factors Wu11 NgN more severity
(NIHSS = 15) fuualdiufiazifin poor functional
outcome (MRS 2-6) HINNINGHN less severity
(NIHSS < 15) il 1.72 wih adhsldf@dadArymeadia
(adjusted OR1.72,95% C10.58-5.15, p-value = 0.332)

M1519% 5 Tladeiiuasa Poor functional outcome (MRS 2-6) LHARARNN 3 LAAUNATLATLIEN rtPA

Factor Unadjusted Adjusted
OR 95%ClI p-value OR 95%Cl p-value
Aspects 0.008 0.221
- Aspect > 6 1.00 1.00
- Aspect< 6 11.43 (1.39, 93.80) 4.24 (0.42, 42.88)
Hyperdense MCA 0.001 0.125
- Non-dense MCA 1.00 1.00
- Hyperdens MCA 5.16 (1.95, 13.61) 2.45 (0.78, 7.70)
AF 0.001 0.083
- Non-AF 1
- AF 6.10 (2.15,17.34) 2.85 (0.87,9.30)
Severity 0.002 0.332
- Less severity 1.00 1.00
- More severity 4.24 (1.68, 10.71) 1.72 (0.58, 5.15)

fleAiasnziuniTadufiiuasialin Post-rtPA
SICH NagaLANNANNUSIAY OR WAy 95% Cl tnt
Laignilefanansznuanntladeay (unadjusted) LAz
19ans multiple logistic regression analysis e
nagauANNANALSTAL OR WAz 95% Cl IaaAnii
AqnansznuanniTadaausond s (adjusted
confounding factors) FauanalinnIeg 6 wudn

1. NgN ASPECTS < 6 dlanaiiin post-rtPA
SICH 8nN9Inga ASPECTS > 6 11 5.25 171 84
lalfidadAtyn19adin (OR 5.25, 95% CI 1.05-26.20,
p-value = 0.062) LLﬂxLﬁ'ﬂaLmﬁzﬁTmﬂ adjusted
confounding factors W31 Ngu ASPECTS < 6 &
Lualfufiaziin post-rtPA sICH 11nn3Ingu
ASPECTS > 6 Lilu 1.25 i1 adslafidadAnynis
#0R (adjusted OR 1.25, 95% CI1 0.12-13.34, p-value
=0.855)

2. mjm‘ﬁlﬁ hyperdense MCA sign lan4.in
post-rtPA sICH §1nn9NgN non-hyperdense MCA
sign {11 5.67 Win agaliiadnAtyneaiia (OR5.67,
95% CI 1.07-30.01, p-value = 0.050) wlileRinsnzil
Ime adjusted confounding factors Wu41 Ngs
hyperdense MCA sign ﬁLLmTﬁN‘ﬁ%Lﬁm post-rtPA
sICH 1NN3ng non-hyperdense MCA sign 4w
4.95 win atslafidadAnyn1eada (adjusted OR
4.95,95% Cl 0.42-58.79, p-value = 0.206)

3. neuiiitlaavialatiecudunan (AF) fflanna
A post-rtPA sICH wnndnnguitlaldlsavialasias
ULduna (non-AF) 1y 7.17 Wi nenafivad Aty
NN&NH (OR 7.17, 95% Cl 1.35-38.21, p-value =
0.016) uslilediAszlng adjusted confounding
factors WL NQN AF Suunliiufiazin post-rPA
sICH lalumnsineannnga non-AF (adjusted OR 0.94,
95% CI 0.08-10.38, p-value = 0.957)
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4. ngu valvular heart disease Hlaniaiin
Post-rtPA sICH §1nnNdng« non-valvular heart
disease 1{lu 7.20 win agafludAnyn1eaia (OR
7.20, 95% CI 1.37-37.72, p-value = 0.035) LLﬁiLﬁﬂ

anzilag adjusted confounding factors W91

A1519% 6 TIadeNNNARanNIFLAA Post-rtPA sICH

Thai * Journal * of ® Neurology

na« valvular heart disease fuualifufiazifn
post-rtPA sICH §1nn91Ngu non-valvular heart
disease 11U 9.46 11 ad9lddTad1Atyn19anis
(adjusted OR 9.46, 95% Cl 0.62-143.66, p-value =
0.106)

Factor Unadjusted Adjusted
OR 95%Cl p-value OR 95%Cl p-value
Aspects 0.855
- Aspect > 6 1.00 0.062 1.00
- Aspect<6 5.25 (1.05, 26.20) 1.25 (0.12, 13.34)
Dense MCA 0.050 0.206
- No (0) 1.00 1.00
- Yes (1) 5.67 (1.07, 30.01) 4.95 (0.42, 58.79)
AF 0.016 0.957
- Non-AF 1 1
- AF 747 (1.35, 38.21) 0.94 (0.08, 10.38)
Valvular heart disease 0.035 0.106
- Non-VHD 1 1
- VHD 7.20 (1.37,37.72) 9.46 (0.62, 143.66)

L3 1HANTINTA LA ZY RN AGE LAY
AUNUGTZNING ASPECT < 6 Larlse@ninaaadnig
e lsANARALARAANEITIALADALRELNAUTNA
MCA @aae1 rtPA Aag@na multiple logistic
regression analysis tagA1ilananansznuanniladse
Audaudat (adjusted confounding factors) ANLLEAY
AN 47 WU

1. ASPECT < 6 lafinasia good functional
outcome (MRS 0-1) ag 19NN ANATYNINATA
(adjusted OR 0.24, 95% CI: 0.02t0 2.38, P = 0.221)

2. ASPECT < 6 luflnasia poor functional
outcome (MRS 2-6) A& 1NNTHANATYNINATA
(adjusted OR = 4.24, 95% ClI: 0.42 to 42.88, P =
0.221)

3. ASPECT <6 lifinasia post-rtPA sICH 8¢
Nlad1Atyn19ada (adjusted OR 1.25, 95% Cl: 0.12
to 13.34, P = 0.855)

WANgN ASPECT < 6 fuwliauiiazifin poor
functional outcome (MRS 2-6) LAy post-rtPA sICH
NINNIINGN ASPECT > 6 fauandlunng 4

AN 7 HAN1IIATIEHAaLADA Multiple logistic regression analysis LWeNAZBLAIMNFNNUSTLUING

ASPECT < 6 Waxils2Anana189n135n11 19ANa0Aaa A N a9 AR ALREUNALTNA MCA Gasiein

rtPA Tagl OR WAz 95% ClI tnaAriadanansznuanniladedy (adjusted confounding factors)

Effectiveness of intravenous rtPA for adjusted OR 95%Cl p-value
Acute ischemic Stroke
Good functional outcome; mRS 0-1 0.24 0.0210 2.38 0.221
Poor functional outcome; mRS 2-6 4.24 0.42 10 42.88 0.221
Post-rtPA symptomatic ICH 1.25 0.12t0 13.34 0.855
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Adjusted OR (95% CI)
+—m |
Poor function
B
Good function
H—
sICH
-5 0 5 10 15 20 25 30 35 40 45 50
Aspects> 6 Aspects<6

NN 4 AHANRUTTENI19 ASPECT < 6 WAzl Anina1adni175n =1 12A1aa a0 AANaIN AR DALREILINAL

13im MCA #iagiein itPA Tagl OR waz 95% Cl IagAnilianansznuanniladaau (Adjusted confounding factors)

391snd

nsAnmnil g filaelsnnannidananessnn
Beadaunduaiin MCA 7il&5uen rtPA & good
functional outcome (MRS 0-1) ilaRARNLNN3NE
3 Faunddldsuen PA Jauaz 47.7 aelndiAeeiy
m@miﬁﬂmﬁlﬂummﬁmmm ECLASS Il Study®
%ﬂﬁmmﬁﬂﬂﬂﬁﬁmmi (favorable outcome; mRS
0-1) fleafanuniinE 90 Aundaldiuan rtPA
Speay 52.4

HANNSANEE W41 N19M99 NCCT brain LAz
nsuilana pretreatment ASPECTS FhiARAE g
Uiimlaas wazifludanldnannsal (predictor)
s2@nBuani1sinE1lsANABAREAANEIT1ALASA
Beunduaiia MCA #aeien PA sdanndasiuua

16,17, 21

=2 1
nsAne lusneLlssin

o o

wEdNan1sAN ALl NRTHA AN NATA LAY

o
]
1 =

A A o Ay P
Qia9mnu et unFeaas 95 a9 dilunaannd
AunugilaenAnmdasines 86 au tneilugileedn
WA poor functional outcome (MRS 2-6) 45 A
(Fauaz 52.3) wazfilaviiia post-itPA sICH 419w
2 = ¥ dJ o Y [l dll A

Uagies 8 AU (Fagay 9.3) Tanani A umene

nwatfanas weaealsfinn wudn ngy ASPECT
<6 ﬁLLu'ﬂﬁNﬁI%Lﬁm poor functional outcome (MRS
2-6) 1eRaRNNsNE 3 IReundslEFuen tPA
(adjusted OR = 4.24, 95% CI: 0.42 to 42.88, P =
0.221) WazLNA post-rtPA sICH (adjusted OR 1.25,
95% Cl: 0.12 to 13.34, P = 0.855) {1nndngu
ASPECT > 6 fraugadlunindi 4

L IINANIINITILATITHALATA multiple
logistic regression analysis T8l adjusted OR LAY
95% CI azlainuiladefiinasetls=ansnaseenis
SnelsANARALARAANDIINALARALRLUNAUTNA
MCA $iagieln rtPA aeinelladAtunIana wewua
fitladefiiuwntiuasinasiotlsyAn3naeinnssnem
TsaviaenAenaNeIAReARELINALTHA MCA g
& rtPA fat)

1. fladeifluunliuasiinase good functional
outcome (MRS 0-1) lefnanunsinm 3 ieunds
165uan rtPA ldun

1.1 ngu ASPECT > 6 feaenndeaiung
Anma89 Georgios Tsivgoulis, et al”’ wudn

Nl ASPECTS 7-10 flannuthazidufiacd
good functional outcome (MRS < 2) Lﬁ@ﬁmm’mm?
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1 3 Berundsliuen A Weneuifianiungu
ASPECTS 0-6 (OR 4.68, 95% CI 1.48-14.77, p-value
=0.009)

1.2 NgN non-hyderdense MCA sign R
ARAAABINLNNTANNTRY K Abul-Kasim, et al*®
W91 Ngu hyderdense MCA sign dlannaiiia poor
functional outcome (MRS 2-6) ¥1ANIINGN non -
hyderdense MCA sign ag19fiadAtyn19aia
(p-value = 0.02) uazwuANgulifn1saasiunely
naaAldan MCA (without hyderdense MCA sign)
{lan4iAin favorable outcome (MRS 0-1) WAANGN
nau hyderdense MCA sign (60% WAz 31% RN
a6, p = 0.002)

1.3 NGy non-AF %mﬁuwm@miﬁﬂmmm
Rongzheng Yue, et al® wuan ﬂ@uﬁiﬂﬁimﬁﬂ@ﬁm
LudUnan (without AF) Rlan4Liia good functional
outcome (MRS 0-2) NINNIINGH AF 1.95 1N e
AARNNNTTNEN 90 AunAslATUE rtPA asnafiily
&1ATYNI9anA (OR 1.95,95% Cl 1.33-2.85, p-value
=0.001)

1.4 ngu less severity (NIHSS < 15) i
ABAAREIILINNTANEN VR pornpart A. Dharmasaroja,
et al’” wua mju‘ﬁlﬁ more severity (NIHSS > 15)
Hlanaifin good functional outcome (MRS 0-2)
i’i’ﬂ&lﬂ’iﬁmjuﬁﬁ less severity (NIHSS < 15) 80.7%
Sefnanunsinm 3 ieundslésuen tPA atndl
HedAtyn19aiam (OR 0.193, 95% Cl 0.084-0.442,
p-value < 0.001)

2. fladefiiuwaliiuasiinasia poor functional
outcome (MRS 2-6) HiRARINNNINEN 3 IaUVES
165uen rtPA Taun

2.1 ng ASPECTS < 6 Teaannakasiunis
Anwa89 Georgios Tsivgoulis, et al”’ wudn ngw
ASPECTS < 6 filandLiia poor functional outcome
(mRS > 2) 41nNN91 good functional outcome (MRS
<2) (21% WAL 6% ANAAL, p = 0.005)
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2.2 ng hyperdense MCA sign fFeaanndes
AuN19ANHI289 K Abul-Kasim, et al® wudn ngu
hyderdense MCA sign Hlennain poor functional
outcome (MRS 2-6) XINNGINGH non - hyderdense
MCA sign agelitadAtyn19adia (p-value = 0.02)

I w11 hyperdense

WANN3ANE289 Grant Mair, et a
MCA sign luduAusiunnsiia poor functional
outcome (p-value = 0.167)
2.3 Ngu AF %mﬂuwumiﬁﬂmmm Nam
HS, etal® uaz Wang XG, et al®® wuan lsaviaanlaan
AuDsIN AR MBI UNFURT Iz AR AT R eLILALNA
493 (cardioembolic stroke with AF) Hlan14Lfis poor
functional outcome (MRS 2-6) mnndmzﬁuﬁiﬂﬁim
v laviequudunan (without AF) SeRanunnasnmm
3 WaUNASLATUEN rtPA
filaelsnraenidenanestnndenauNaLAE
TaavlatisLudunaad (cardioembolic stroke with
AF) wazl@sunisinensiasen rtPA Hlan1adia Poor
functional outcome (MRS 2-6) eRamuniine 3
{ABUMASLATLEN rtPA 11NNTINGN non-AF LiuNaann

- {sAvARAIADAGNEIINALER MBI UNALRT
Tepsinlatiasuudunandan (cardioembolic stroke
with AF) ﬁuﬁuﬁ’ﬁm‘ﬁmmamwmmium (large
cerebral infarction) daualiiianisluaReulainly
@184 (collateral circulation) aAaY LWAZLAANTAAAN
2199019 luaReuladinluanesetn9guLse (more
severe cerebral hypoperfusion)®’

- avilagesuudunan (AF) AuusAUAY
W@ananniiedtiala (cardiac thrombus) fan1aazLii
dudentunlunjuazasideniin (arge and old
thrombi) Kl liReLaueIsian1ssnHseENazans

AuLaan (thrombolytic therapy)*"*

o oo

1 v
- Tzavnladeauudunan (AF) duWusn

AaznsndednaesiaannInndUni (more

©

hypercoagulable and prothrombotic state) AN

&

U AAUAUAIAANITFNHIAILLIALAUANLADA

(thrombolytic therapy)®
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2.4 nqy more severity (NIHSS 2 15) G,
ADAARBIILNTANENUD Pornpart A. Dharmasaroja,

" wudn g more severity (NIHSS > 15) &uug

eta
fiunN13LnA poor functional outcome (MRS 2-6) Lﬁ;’a
AARINANTIN® 3 LABUNATLATUEN rtPA agnall
Ued1Atyn19ana (OR 0.193, 95% Cl 0.084-0.442,
p-value < 0.001)
3. fladeituusliiuasiinadanisiin post-rtPA

sICH

3.1 NAu ASPECTS <6 vaiiuanyunafni
284 J. H. Warwick Pexman, et al'’ wu91 ASPECTS
< 7 wensnlinasileniaifia post-rtPA sICH aeina
Udad1Atyn19adis (p-value = 0.012) WANTANEN
19948971 Aunfilzan wazAmy® Samuan nau
ASPECTS < 6 Wazngu ASPECTS > 6 4if post-rtPA
sICH luumnsing (Fazay 10.34 wavdasaz 5.56 A
a16U, p = 0.567) Lazitasannuansinmniifiag
AuIEesuRYesay 95 Nd (95% CI1 0.12 - 13.34)
Safunaanniiduaudilaefidnmiien teedudila
7R post-tPA sICH el 8 A v lfAuLndede
NNADNFANAY

3.2 nga hyperdense MCA sign %mﬁumu
N13AN®I289 Ming Zou, et al*® Wud1 ngw
hyderdense MCA sign Alanaiin post-rtPA sICH
N1NN4NGN non-hyderdense MCA sign 1w 2.69
win aeinslvedn Ay 9ais (adjusted OR 2.69, 95%
Cl 1.23-5.88, p-value = 0.013) UALEBINNNANNT
Aneniingaeanndesiuitatay 95 n¥ (95% Cl
0.42 - 58.79) Faflunaandaruandilaafidnudies
Tnenfludihefifin post-rtPA sICH Lites 8 A il
AL dedenneatRanad

3.3 AN NU9n naN AF Lazngy
non-AF #lanaifia post-rtPA sICH luumnsnarii
faupnAngaNEansANEI8s Rongzheng Yue and
et al® wudn ﬂ@'uﬁmmﬁq%ﬁmuuzﬁw%ai'fm
(cardioembolic stroke with AF) flan1aLin

post-tPA sICH 1nnanguitlaifilsanalaiaquu
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AUNA9 (without AF) 1.28 111 (OR 1.28, 95% CI 1.08-
1.52, p-value = 0.006) 29UM9NN3ANENURS Nam HS,

I LAz Wang XG, et al® wudn lsaviaaniaan

et a
AuRsIN AR MBI UNFURTIIz AT 1A R eLILALNA
§q93 (cardioembolic stroke with AF) #lanaiin
post-rtPA sICH anndnnguiildiilatialastasy
ﬁuwgq (without AF)

wazivaenIIANENMeewIn lsAvaaniaen
AuesI AR ABLNAURETsAT T st LN A I
(cardioembolic stroke with AF) wazlfifunissnusag
&1 rtPA WU4N A8msmne (mortality rate) 49N91 LAY
fAuideiAin post-rtPA sICH NNNIINGN non-AF
1Hln9anndn TsAnannldenduedanAlAendaUNaY
fmlsprialatasLuduninion (cardioembolic stroke
with AF) dNRUTAUNI2aAA9109N12 b ALY
I@ﬁmlumu@\mﬂ'wiuuw (more severe cerebral
hypoperfusion), NIULNLIUIATRILIDENDITIN
LAan (increase infact growth) LL@:mmﬁuqu
R2AR8N UANDIANNNRIANDITIALADALR L LINAL
(increase hemorrhagic transformation)*"***’

3.4 nguiinlsauvialafinlni (valvular
heart disease) SaduusTulsavaenAnaNeINn
Aenlaaun AUz latasuudunans oy
(cardioembolic stroke with AF) LL@zLﬁmmmw
mmmlmai (large cerebral infarction) %x‘imﬂmmﬁm
post-rtPA sICH 1nnn9n uiifiasannuaniafinmniis
daeAuidasiufifensy 95 ndg (95% CI 0.62-
143.66) Fuflunaanildruaugiaefidnmden oe
{ufilefifin post-rtPA sICH it 8 Au (Fatas
9.3) FlAnainEedenaanAnnas

Jolauallu:

V1 a o K K
LEIHANNTIATIZU LAY AN DNNANTZNLANN

4

fladeausaNmtuaIn1sAnINse il axldnuilads
ANUAAAAIINAIN1T0TUNITRIUAAIF 19N E

(functional outcome) LHBRARINANTENE 3 LADU

o o

A LAFLIN tPA AT post-rtPA sICH aginafliladn Aty

o



Vol.38 « NO.3 » 2022

N98DA uANLd1 ASPECTS < 6 fuunltiufiazifia
poor functional outcome WAL post-rtPA sICH ay
wuhRuanetiadefituwntimazifia poor functional
outcome WAL post-rtPA sICH

Fathu ASPECTS < 6 waviladedananoundnadu
Tun hyperdense MCA sign, AF, more severity
(NIHSS > 15) aalailddasinn (contraindication)
lun1sldnisfnenlsavaenlaenaNeIALaAan
WRELUNAUTRA MCA Aagien rtPA Wi ASPECTS < 6
azfdslamitneingeds post-itPA sICH Taelsf rtPA
aterzlsz Ny Tmﬂmiwumuﬁ@ﬁﬂiwﬁluj
e aalsiiim post-tPA ICH N iy 87ENINAT
80 T muman13ANENU89 Longstreth wazAnuz”,
ANAulalings BP = 185/110 Hadiumsisen
(pretreatment hypertension) LACWENEINAIUAN
AuAulain il BP < 180/105 Naalumsdsan fAog
tnanANAUlalings (Nicardipine) seudneinunsag
g1lsAranAAeAdNIINARARELNAUTTA MCA
AaEen rtPA %\‘im Nicardipine ﬁ‘vm node-rtPA
Tsanenunatuauludsuingasantl

MIzastil nsfininEenisulana NCCT
Brain nawlasuen ntPA faaiszuy ASPECTS ldunnel
Lfrmjgjﬁﬁﬁﬁqvl,ﬂslu‘mwmmmmu SEITRIGIER
filptednasvuLAnnslsnvaandanauadnalden
\AEILNAY (Stroke Fast Track Network) 28494u3n
anasil W difieandnsn1aifin post-rtPA sICH
284 node-rtPA T9aNeNLNATNTULAZAINTAgATENT
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Introduction

Ischemic stroke is common problem in Thailand.
Theincidence is 206 per 100,000 people, this statistic
data is from the Department of Public health, 2007.’
Stroke is the third cause of death in Thailand.

In the future, rate of stroke trend to rising due
to the growing of elderly populations in 2021.” The
mortality rate is 10% and 50-60% is still having
morbidity after onset of stroke.

Patients who have first attack of stroke, trend
to have recurrent stroke more than normal people.
The mortality rate after the second attack of stroke
is up to 56.2% and the third attack is 80%.”

This time the incidence of recurrent stroke is
9.4-32.1%. The risk of recurrent stroke is how long
the first attack was occurred.

The modified risk factors of stroke are
hypertension, diabetes, dyslipidemia, obesity, old
cerebrovascular disease, atrial fibrillation, smoking,
alcohol drinking, and exercise.

If we can control this modified risk factors, we also

prevent recurrent stroke, morbidity and mortality too.

Objective

To describe the prevalence and related factors

of recurrent stroke

Subjects and Methods

1. Patients

We retrospect analyzed 914 patients with
age more than 18 years old and diagnosed with
ischemic stroke. All of them admit at stroke unit of
Rajavithi hospital between January 2015 -
December 2019.

2. Data collection and analysis

Manual medical records review was

conducted to collect demographic data, age,

gender, BMI, underlying disease, risk factors such
as smoking, exercise, current medications, CT scan
brain findings.

3. Statistical analysis

Descriptive statistics were performed for each
variables including means, medians and standard
deviations for continuous variables and frequencies

for categorical as percentages.

Result

1. Demographic data

A total of 914 patients with age more than
18 years old and diagnosed with ischemic stroke.
All of them admit at stroke unit of Rajavithi hospital
between January 2015 - December 2019. Patients
are male 356 people, female 558 people. Mean age
is 66 years old, minimum age is 31 years old and
maximum age is 101 years old. Patients who have
recurrent stroke are 153 people. The underlying
diseases of patient who have recent and recurrent

stroke are as Table 1 and 2.

Table 1
Demographic data Number Percentage
Gender
Male 356 38.95
Female 558 61.05
Age
<59 252 27.57
60-69 248 27.13
70-79 252 27.57
> 80 162 17.72
BMI
<25 814 89.06
> 25 100 10.94
Underlying disease
DM 342 37.42
HT 641 70.13
DLP 354 38.73
AF 147 16.08
Old CVA 153 16.74
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Table 2
Underlying disease Number  Percentage
(people)

Diabetes mellitus 66 43.13
Hypertension 107 69.93
Dyslipidemia 62 40.52
Atrial fibrillation 30 19.61
Ischemic heart disease and 24 15.69
valvular heart disease

Chronic renal failure 7 4.68
Obesity 3 1.96
unknown 17 11.11

Duration between first attack of stroke and

others as Table 3

Table 2
Duration Number Percentage
<1 year 82 53.59
1-5 years 71 46.41
total 153 100

*. Correlation is significant at the 0.05 level (2-tailed).

**_ Correlation is significant at the 0.01 level (2-tailed).

Discussion

This study reveals prevalence of recurrent
ischemic stroke 153 patients from 914 stroke
patients in stroke unit (16.74%), duration between
each attack is less than 1 years, especially 1-3
months, 82 patients (53.59%), 1-5 years 71 patients
(46.41%). The most related risk factors are
dyslipidemia, old cerebrovascular disease,
smoking related to some studies of Satit Kasuree,
Wittawat Siriyong that explained related factors
such as poor controlled blood pressure and lipid
profile.* Some study, Krissana Pirawet, reveals old
CVA, heart disease,atrial fibrillation, smoking,

alcohol drinking are risk factors of stroke.”

Vol.38 ¢ NO.3 2022

From our study reveals hypertension, diabetes
mellitus, obesity are not related to recurrent stroke
different from other studies.

Due to retrospective study that history of
exercise and history and alcohol drinking are not

enough evidence to analyze data.

Limitations of the study

Limitation of this study including of retrospective
analysis in single center. Some of patients can't
remember some data of risk factor. The individualized
medical recording of medical history and clinical

presentations are varies.

Conflicts of interest

There is no conflict of interest in this study.

Reference

1. a1 fuLlszaningn nINNTUNNE NITNINATITUNGT.
unannsinlsnvaandenaNeIRLTaY ARUAMTL
UANE. NTUNNNVIUAT, LT SUNIA 97R; 2562

2. ANTINITWATAWN T LLNUYARRANTINGI N, 919879
freranns 7 60 @R 4. wunes, 2561,

3. audnd 1flauii. Recurrent ischemic stroke in
Srinagarind hospital. ’J’]?Wli'ﬂ’]ﬂ?ﬁ’mmfamu 2552;
5:154-75.

4. Anda Ared. mmﬁ;ﬂiimm’amLﬁfamm\mmﬁﬁalﬁm
lranaaniaananedlulsanauianiyauingdandn
497175570, 9198139 NTUNNENTR 11 2561;32:863-70.

5. N Rsi0T, Aassou Amalna. Tadeidesaeisn
wasAdensNesresszanslunmALauATiElan
ﬁfﬂiwmmwﬂi:éﬂim Modified Framingham Stroke
Risk Profile. WnaTusN A TANT 2553;27:285-92.



INTERESTING CASE

Vol.38 « NO.3 » 2022

- )
unnQyo

filaenalne ang 21 11 lifidsedRiuilanau

£ -:l’ v a tdl £ s

wihismeenswaanssuidaauutlas giae 54U
neunn . TaefdszdRdudadiloaladntinunnau

a el ¥ o o 1 [ 1
wazRsedRldninuinunnaudssinns 11 Sunauun
IN. MTIATNANENUANHRZEN AT UTaslsALT0
ANBIAIUNLT AINDNE5NFINUNVAIAN AL AR
WA iusaalsanidladyu acute disseminated
encephalomyelitis (ADEM)

ANd1ATY: COVID-19, ADEM

unun

ADEM 5@Lﬂu‘iiwﬁﬂumjuimﬂ@@mhxmw
fnLal (demyelinating disease) 1849 UULI2d
daunanaiinul@lsites Shazfamumdanisinie
a%a Inewugianisninisialsaninlungudaseny
FuAnaunede M Aausu 89N1ILATaINITLARY
mmmmiﬁumwmﬂgmmu ‘1/1?/\‘1 rapidly progressive
encephalopathy 999D multifocal deficit %I‘w]

laqiiu ananunsailsainigelafalalsun
2019 wudnduagduaunileiifeanimieszuy
dszamnsansansanalan ADEM mundsgilealein
TuiliaerinauensiiAneifuaiulsnid

s ugUoy

L

dayaitlie: wijdlnelan a1g 21 U o713 Fudng
niaw Aamdneazine Negilagiudamdangamne
amsAATY: noFnssNasuulas gdas 5 Funen
W1 Tsanenung
dszaRtlaqiiu: 23 Juneunnmm. filvedlssiRduda
o/ v a ng a (7 dl o a a % dl
Audiaefnmeladaduudinunineuandusn
4 a v dl ¥ o I ¥ 1
FneassnAudngilonvineuas gilaelddannns
fating liianislailanau lifle laifidyn 1Suee
delinsunazemnigudiou

11 Funaunn . JusaiEudenisniuiianiu
o = %; a =3 ¥ = 1 1 dl a
fia Aunyn@qu lewasmzidntias@anngulilasud

¥ QI v=] | a o ¥ a
nmslinauanas ansaumnan livineuldnudng
NI RN URTINLRATATA HAN0E

Thai * Journal * of ® Neurology

COVID-19-Associated
Acute Dissiminated

Encephalomyelitis
(ADEM)

ONJCU INacdUNEN

onQdl INaaounwn

[sowennaauIGowsUSUSIBING tu AISSIS1 ©.ASSI51 0.58US 20110

WSUWaBouUNAIL:
onac INaaounwn

[sowennaauIGowsUSUSIBING tu AISSI31 ©.ASSI51 0.58US 20110

Email: bkmedswu25@gmail.com

SusfuaLil 20 ey 2564, 1UsULlgasiuaii 10 sua1AN 2564, AavLSLAWRLTUARNN 15 5491AN 2564



38

21sasUs:andneniiiods:inelng

5 AUNAUNN TW. INNTFN Budtu saufuiiteusan
sudunadndiangFudennisvdeas ldeeniy
Uszmuanne mameuneléifusndun dmlama
7 o, wioniie Alaseduldwin Idengdusniy
senu LL@:Lﬁxﬁumqﬁmwméﬂqm AssnAulann
wnagjfaefieinm

1 UnauUNT TN uﬁqm@fﬁﬂ?mm fanadan
dnennnssine dalaidau Tisenfuszniuenng
faanluidndesin nlududnetlagiay gaansy
fannAedaRUlaN 1N T,
szinann Ufaslsatlszanso
msas1anenalyl:
V/S:BT 37.2°C,HR95/min, BP 98/65 mmHg., RR 14/min
SpO2 Room air 99% BW 48 Kg, HT 150 cm.
General appearance: A Thai female, psychomotor
slowness, poor cooperation
HEENT: no pale conjunctivae, anicteric sclerae
Lymph node: no palpable lymph node
Heart: normal S1 82, no murmur
Lungs: normal and equal breath sound, no adven-
titious sound
Abdomen: no surgical scar, no distension, normo-
active bowel sound, soft, not tender, liver and
spleen can’t be palpated
Extremities: no pitting edema
AT WNEANNTEULUTEE W
Consciousness: psychomotor slowness, good
consciousness, sometimes followed to step command,
poor cooperation, can't be evaluated orientation
Cranial nerve
CN II: pupil 3 mm. RTLBE, RAPD negative
CN IlI-IV-VI: no ptosis, full EOM
CN V: normal pinprick and light touch sensation of
V1 V2 V3 areas, corneal reflex-normal both, muscle
of mastication-normal power
CN VII: no facial weakness
CN VIII: normal
CN IX,X: normal gag reflex, uvula at midline
CN XI: normal power sternocleidomastoid and

trapezius muscles
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CN XII: no tongue deviation, no tongue atrophy
Motor system: normal tone, motor power Gr.V all
Sensory: intact pinprick and vibratory sensation
DTR: 2+ all
BBK: plantar response both
Clonus: absent both
Cerebellar sign:

no gaze-evoked nystagmus

finger to nose, heel to knee, to shin, and
dysdiadokokinesia weren’t be performed due to
poor cooperation
Cortical lobe sign: Frontal lobe sign positive both
(Glabella, grasping)
Stiff neck: negative
NAN1SATIANINBIL RS
CBC: Hb 8.8, Hct 29, MCV 73.7, WBC 4,300, N 40%,
L 46%, Mono 8%, atypical lymphocyte 5%, PIt
269,000
HS-CRP: 0.2
LFT: Albumin 4.7, Globulin 3.2, TB 1.8, DB 0.7,
AST 21, ALT 9, ALP 48
Electrolyte: Na 138, K 3.92, Cl 106, HCO3 20 mEqg/L
BUN/Cr: 12/0.6
LP: Clear, colorless, WBC 2, Mono 100%, RBC 0
Sugar 76/228 mg%, Protein 14
COVID-19 RT-PCR (PUI): Detected in serum, not
detected in CSF
NMO IgG: negative (serum + CSF)
Oligoclonal band: negative (serum + CSF)
Anti-MOG: negative
Thyroid function test: FT3 3.27 (2.02 -4.43 pg/mL),
TSH1.28(0.27-4.2ulU/mL), FT41.60(0.93-1.71ng/dL)
Anti-TPO (microsomal Ab): 31.37 IU/mL (< 5.61 IU/mL)
ANA: 1:80 fine speckled
Anti-dsDNA: negative
CT brain with contrast (Figure 1)

1. Rather symmterical patchy confluent
hypodense at bilateral fronto-parieto-occipital regions
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2. Possible component of post-hypoxic
leukoencephalopathy DDx. COVID-19 related
autoimmune encephalitis or other bacterial/viral
encephalitis
MRI brain with Gd injection: (Figure 2)

1. Several ill-defined hyperT2/FLAIR lesions
involving subcortical white matter of bilateral fronto-
parieto-occipital lobes and left temporal lobe, no

restricted diffusion, no define enhancement.

Thai * Journal * of ® Neurology

2. Differential diagnosis includes COVID-19
associated encephalopathy, ADEM or toxic/
metabolic cause

unnellinsitadeulsn COVID-19-associated
acute dissiminated encephalomyelitis (ADEM)
fulaeliFunnsinendaeen intravenous methylpred-
nisolone AU1A 1,000 HAANTH 791 5 4 AL Fundlu
prednisolone Tu11a 1 daaniu/nlaniu/du a1nns
geeditlheAtundalien 2 Su

Figure 1 CT brain with contrast showed rather symmterical patchy confluent hypodense at bilateral

fronto-parieto-occipital regions. (Unutin)

Figure 2 MRI brain with Gd showed several ill-defined hyperT2/FLAIR lesions involving subcortical white

matter of bilateral fronto-parieto-occipital lobes and left temporal lobe, no restricted diffusion, no define

enhancement. (Unuiin)
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Aeielrdalussevioatasdil e 2 ndannsfinite
FANALNATRININENTLIE aNas (CT brain) Nu
AL IMENTaENes (MRI brain) AL
AN®OUY bilateral, asymmetrical lesions 171904
supratentorial %78 infratentorial white matter 1019
Annalam COVID-19-associated acute dissiminated
encephalomyelitis mﬂ‘ﬁl@m

ADEM talulsalungulsntasntlszaméniay
(demyelinating disease) 19932 UUUTzAINAIUNAS
fnul&lites snazfamaumdanisiaideloda lns
wugAntsadnisinalsannlungudasaiedamn
audedeg n)neusiu 89N19uATaINTLAANAINASD
miﬁ‘vimrmm&lgﬂl,mu ‘1%\1 encephalopathy AN
multifocal deficit %qmmmwu ADEM ANNUAINIT
Aadalalsunloda 2019 Faetuiu Ineddnsarnns
c-%ﬁl,ﬁuia‘ﬁﬁmuimgﬁﬂmwz‘i\am@ﬁmL%@‘Lwﬁqq
Flaneid 2 1fudull avnisuazennisianaiily
anutu rapidly progressive encephalopathy 93
multifocal deficits (heterogenous) ANHOLZAININL

neFeanuluanezRaiuAe bilateral, symmetrical
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brain lesions on MRI L5l supratentorial 1138
infratentorial white matter gﬂ‘ﬁLLﬁlﬂ pinganlsn ADEM
fialuAe nguengresdilon iflmesususent 301
aui 70 T Tnesnazfinludedanid 2 gl
wiansAmze ™ mmil,mm'f;uimytﬂugm N9y
TuudIant sedation mmi?zuuﬂ@zmwﬁluﬂ
finuldAe ennnaes ernnseeu s udu ludunis
Snmndenailugnadasesfauagailundn fouy
mnmqﬁﬁluj Vi IVIG rituximab Lusu Iagannnng
AnEnea9 Lawrence Langley WazAne’ NN3inasy
Tsnl AausigaausnazyinlsinnssnsaTusaudae

Tneaglufaefldfunsitasuiadelafa
TA3a glannisuazannisuansluansue rapidly
progressive encephalopathy 99N multiple deficits
Tusnadiloni 2 fudulidesiindelsn COVID-19
associated acute disseminated encephalomyelitis
(ADEM)
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Relationship between Diagonal Earlobes Crease and
Ischemic Stroke Risk

Kanokporn Temeecharoentaworn
Division of Neurology, Department of Medicine, Faculty of Medicine, Khon Kaen University

Abstract

Introduction: Diagonal earlobes crease (DELC), or Frank’s sign, was first described in 1973 by the American
physician (T. Frank) in the New England Journal of Medicine in a case series of patients with coronary artery
disease. Itis a diagonal crease in the earlobe which starts from the tragus to the edge of the auricle at an angle
of 45 degrees in varying depths. In an autopsy study in 2020, Stoyanov et al, described DELC earlobes among
a cardiac patient sample. Histopathological examination of DELC-positive earlobes showed myoelastofibrosis
in the arterial vessel located at the base of the earlobe, fibrosis, and Wallerian-like degeneration with eosinophilic
inclusions in the peripheral nerves. The authors stated that this location is a line of merging of preformed prenatal
structures, and thus it may be susceptible to chronic hypoxia—reoxygenation injury due to atherosclerosis.

As DELC has been proposed as a marker of generalized atherosclerosis, studies have investigated
whether individuals with DELC have a shortened telomere, correlating with accelerated cell turnover and premature
aging, leading to atherosclerosis. Further, DELC has been suggested as a useful dermatological indicator of
accelerated aging process, as suggested by excessive telomere loss, and a useful indirect marker of high-risk
metabolic syndrome patients. A higher correlation has also been found between coronary heart disease and
DELC as arisk indicator than between coronary heart disease and risk factors like arterial hypertension, cigarette
smoking, or diabetes mellitus. Our study was designed to further investigate the relationship between DELC and
ischemic stroke and if DELC has potential as a simple, reliable, noninvasive marker of future ischemic stroke.
If it does, then it could be possible for physicians and healthy people to do early-warning monitoring of earlobe
changes for potential ischemic stroke Events.

Objective: The aim of study was to examine the relationship between DELC and ischemic stroke.

Methods: This prospective study recruited 175 consecutive acute ischemic stroke patients admitted to the
Stroke Unit of Srinagarind Hospital, Faculty of Medicine, Khon Kaen University between May 2021 and August
2021. Clinical data included age, gender, underlying disease, clinical presentation, vital signs, brain computed
tomography and DELC assessed for both ears. The study was approved by the Human Ethics Research
Committee of Khon Kaen University, Thailand.

Results: All patients were assessed on clinical presentation and brain computed tomography (CT) findings.
There were 31 patients with transient ischemic attacks (17.7% of the patients) and 144 patients with cerebral infarction
(82.3%). One hundred and 3 patients were male (58.9%) and 72 were female (41.1%). The top three clinical
presentations were hemiparesis (69.7%), dysarthria (63.4%), and facial palsy (41.1%). One hundred and thirty-one
patients (74.9%) had underlying diseases; hypertension (24.2%), diabetic mellitus (14.4%), atrial fibrillation (4.9%),
chronic kidney disease (2.0%), dyslipidemia (8.0%), valvular heart disease (2.3%), coronary heart disease (2.6%),
previous stroke (8.0%), and other diseases (8.4%). Only 44 patients (25.1%) had no underlying disease.

Frank’s sign (DELC) was present in only 13 patients (7.4%). There were similar proportions of major underlying
conditions, hypertension, and diabetic mellitus for both groups, and no differences apparent for gender or old age.
On CT scans both DELC and non-DELC patients showed lacunar infarction as the major source of ischemic stroke.

Conclusion: Due to our very small sample of DELC patients, we could draw no conclusions about the
relationship between DELC and ischemic stroke and its predictive utility as a biomarker for ischemic stroke.
Given the much higher proportions of DELC patients reported in international literature we raise the possibility
of physiological, genetic, or ethnic differences in Thai, or Asian samples, for future research.



Vol.38 * NO.3 » 2022 Thai * Journal * of ® Neurology

Etiology and Factors Related Outcomes of Longitudinally
Extensive Transverse Myelitis in a University Hospital,
Northeast Thailand

Pilantana Saichua
Division of Neurology, Department of Medicine, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand

Abstract

Background: Longitudinally extensive transverse myelitis (LETM) had a variety of etiology which have
different treatments for each disease. To reduce diagnostic errors and delay of treatments, complete and
systematic investigation plays an important role to achieve the authentic diagnosis.

Objective: To review clinical features, neuroimaging, laboratory testing, etiology, and prognosis of
LETM patients in a University Hospital, Northeast Thailand.

Methods: A cross-sectional retrospective descriptive study was performed. We included 40 patients
who were diagnosed with LETM in Srinagarind Hospital between January 2015 to October 2021 and
reviewed their demographic data, clinical presentation, Expanded Disability Status Scale, MRI spinal cord,
laboratory testing included serum aquaporin 4 antibody, cerebrospinal fluid oligoclonal band, cerebrospinal
fluid profile, diagnosis, and treatment. Factor related to the outcome of LETM was analyzed.

Results: We included 40 patients, there were 21 females (52.5%), the mean age of onset was 48.4
years (SD=15.8). NMOSD was the most common etiology of LETM (n=15), followed by infection (n=5), SLE
(n=5), idiopathic causes (n=4), CIS (n=3), MS (n=1), spinal dural AVF (n=2), ADEM (n=2), either 1 had
spinal cord infarction, schwannoma, and vitamin B12 deficiency. Most patients in this study had severe
LETM (n=31). Complete cord had significantly poorer outcome (p-value=0.003), while dorsolateral and
anterior cord had better outcome (p-value=0.046, 0.046).

Conclusion: NMOSD was the most common etiology of LETM, and a prior attack of myelitis was led
to the diagnosis of NMOSD. Complete cord lesion on axial spinal cord MRI was sensitive to NMOSD but
not specifically. Factors that related prognosis of LETM included complete cord lesion on MRI axial view

was related the poorer outcome, while dorsolateral and anterior cord lesion had a better outcome.
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Association of Chronic Obstructive Pulmonary Disease

with Adverse Outcomes in Hospitalized Acute Stroke
in Thailand: A Matched Cohort Study

Weerin Jeerasuwannakul
Division of Neurology, Department of Medicine, Faculty of Medicine, Khon Kaen University Khon Kaen, Thailand

Abstract

Introduction: Previous studies have found an association between chronic obstructive pulmonary
disease (COPD) and the increased rate of post-stroke mortality. However, there is a paucity of date
evaluating this association especially in Thai population

Objective: To examine the impact of COPD on mortality and complications among hospitalized stroke
patients in Thailand

Methods: A matched cohort study was performed. The information of stroke patients with COPD and
non-COPD was extracted from the Universal Coverage Health Security Insurance Scheme Database of
Thailand covering the data from October 2004 up to January 2017. Post-stroke in-hospital mortality and
adverse outcomes were assessed using logistic regression analysis.

Results: A total of 17,575 hospitalized stroke patients with COPD were identified and matched to
controls (1:1) by age, sex, stroke subtypes and comorbidities [hypertension, diabetes, dyslipidemia,
atrial fibrillation, ischemic heart disease, heart failure and previous stroke/Transient ischemic attack (TIA)].
COPD patients were significantly associated with higher odds of in-hospital death: (OR=1.22; 95%ClI
1.14-1.29; P<0.001) and length of stay (P<0.001) compared to those without COPD. Patients with COPD
also had increased odd ratio of pneumonia (OR=1.97; 95%CI 1.84-2.11), urinary tract infection (OR=1.37;
95%CI 1.25-1.51), sepsis (OR=1.53; 95%CI 1.37-1.72), cardiac arrest (OR=1.63; 95%CI 1.32-2.00),
respiratory failure (OR=1.84; 95%Cl 1.73-1.97) and acute kidney injury (OR=1.27; 95%CI 1.15-1.41). On the
other hand, there is no significant difference in odd ratio of myocardial infarction and intracerebral
hemorrhage between two groups.

Conclusion: COPD is associated with poor stroke outcomes considering higher odds of inpatient

mortality and risk of developing serious post-stroke complications.
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Long Term Memory Outcome in Transient Global
Amnesia (TGA) Patients with Abnormal MRI

Natthayoot Mahitthafongkul

Neurology Unit, Department of Medicine, Faculty of Medicine, Chulalongkom University

Abstract

Introduction: long-term neurocognitive outcome in TGA patients was inconclusive and few studies
mentioned about the effect of MRI characteristics.

Objectives: To explore long-term memory outcome of the TGA patients with abnormal MRI in
hippocampal area and effect of characteristics of lesions on memory function.

Materials and Methods: From 2006 to 2020, TGA patients whose MRI brain showed restricted diffusion
in the hippocampus were included in this study. Controls are age and sex matched healthy volunteer.
Patients with neurological or psychiatric impairment were excluded. MOCA and comprehensive
neuropsychological battery tests were done to evaluate cognitive function in visual and verbal memory
domain in immediate and delay memory type.

Results: 26 TGA patients and 26 controls were included in this study. Baseline characteristics and
MOCA score were not significantly different between group. In neuropsychological battery tests, TGA had
worse performance than control in immediate visual memory test (8.88 £ 2.16 vs 10.12+1.7,t=2.281, p
=0.027). Visual reproduction recognition score was significantly lower in TGA (p = 0.037). There were main
effects on group study (better performance in control, F = 4.19, p = 0.046), memory domain (better
performance in verbal test, F = 4.284, p = 0.044) and memory type (better performance in immediate
memory, F = 31.236, p < 0.001. There was no effect of location and number of lesions on memory outcome.

Conclusion: We demonstrated impairment in long term memory outcome in TGA patients who have

abnormal MRI brain signal compared to control.
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Is Anti-Seizure Drug the Culprit of SUDEP?

Danist Leosuthamas

Division of Neurology, Department of Neurology, Faculty of Medicine, Chulalongkom University

Abstract

Objective: HRV reduction is a potential biomarker for sudden cardiac death. Whether anti-seizure
drugs (ASDs) are related to the reduction in HRV in epilepsy or related to SUDEP has been controversial.
This study aimed to study the effects of ASDs, adjusted with reported factors associated with SUDEP on
HRV parameters.

Materials and Methods: We recruited all patients who were admitted in our epilepsy monitoring unit
for 24-hour video-EEG monitoring, between January 2013 and December 2021. Two 5-minute ECG epochs
were selected in each patient. HRV analysis with Python® software was performed. The imputed datasets
were used for linear regression analysis to assess association between each ASD item and all HRV
parameters. The effects of ASD on HRV parameters were subsequently adjusted with the significant clini-
cal characteristics and the concomitant use of other ASDs respectively.

Results: Four ASDs including carbamazepine (CBZ), levetiracetam (LEV), lamotrigine (LTG) and
clonazepam (CZP) were statistically significant associated with changes of sleep HRV parameters (BPM,
SDNN, HF). Only CBZ showed negative effects with reduction in HRV, evidenced as lower SDNN, even
when adjusted with concomitant use of other ASDs (-coefficient = -11.385, p = 0.045) and had a trend of
significance when adjusted with significant clinical characteristic of concurrent taking beta-blocker drug
(B-coefficient =-10.663, p = 0.052). LEV and CZP showed opposite effects with increased HRV even when
adjusted with significant clinical characteristics and the concomitant use of other ASDs.

Conclusion: CBZ showed negative effects on HRV. We proposed that CBZ should be cautiously used
in patients with known risks for SUDEP i.e., advanced age, prolonged history of epilepsy, frequent GTCs
and presence of nocturnal seizures. In addition, HRV assessment should be performed prior to commencing

CBZ and re-performed in follow-up in case of prolonged use.
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Development and Validation of the Thai Version of the
Adult Epilepsy Self-Management Scale (Thai-ESMS)

Poonnakarn Panjasriprakarn
Division of Neurology, Department of Neurology, Faculty of Medicine, Chulalongkom University

Abstract

Introduction: Epilepsy is a common chronic neurological disease. Self-management is an important
strategy for helping people with epilepsy (PWE) control their seizures and improve their quality of life.
To date, there are scarce standard measurement tools for assessing self-management practices.

Obijectives: To develop and validate a Thai version of the Epilepsy Self-Management Scale (Thai-ESMS)
for Thai people with epilepsy.

Materials and Methods: The translation of Thai-ESMS was created using the adaptation of Brislin’s
translation model. Content validity of the developed Thai-ESMS was independently assessed by 6 neurology
experts and reported as item content validity index (I-CVI) and scale-CVI (S-CVI). We consecutively invited
epilepsy patients at our outpatient epilepsy clinic during November to December 2021. Participants were
asked to complete our developed 38-item Thai-ESMS. Based on the participant’s responses, construct
validity was evaluated using exploratory factor analysis (EFA) and confirmatory factor analysis (CFA).
Cronbach’s alpha coefficient was employed to evaluate internal consistency reliability.

Results: In total, 216 patients participated our study. Overall 38-item Thai ESMS scale showed high
content validity (S-CVI = 0.89), well construct validity of 5 domains (5 factors with Eigenvalue > 1 upon
EFA and good fitness index upon CFA), and good internal consistency (Cronbach’s alpha 0.819). These
were comparable to the original English version. However, some items or domains have poorer validity
and reliability than overall scale. This included item #24, seizure management and safety management
domains.

Conclusion: We developed a robust 38-item Thai ESMS which has high validity and good reliability.

This can be used to help assess the magnitude of self-management skills in Thai PWE.
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Drive or Not Drive: 3A-2F-VM App for Determination
of Seizure Risk

Pong Soongswang
Division of Neurology, Department of Neurology, Faculty of Medicine, Chulalongkorn University

Abstract

Introduction: Restriction to drive in people with epilepsy (PWE) has been legislated as a state or a
nation law. These regulations may not be applied to the patients who experience only one seizure i.e., first
unprovoked seizure (FS) since rate of recurrence is significantly less. Due to different risk levels, individual
risk assessment is essentially required in clinical practice in order to assist treating physicians better
educate the patient chance of recurrence and safety issue regarding their driving.

Objectives: To develop a clinical prediction model for seizure recurrence in patients with FS and
implement via Mobile Appliaction.

Materials and Methods: We recruited all FS patients who had CT or MRI performed from our adult
EEG database at the Chulalongkorn Comprehensive Epilepsy Center of Excellence (CCEC) during a period
of January 1, 2010 to November 30, 2020. Previously reported significant factors associated with seizure
recurrence after FS as well as detailed EEG/imaging findings and comorbidities and comedications were
included as potential risk factors. We considered a first seizure recurrence as our study outcome. Univariate
and multivariate Cox proportional hazard regression model was used. Assigning point to the significant
factors was then performed based on their 3-coefficients. Risk level according to sum points of individual
patient was classified as low, medium and high. Associated risk of seizure recurrence, annual incidence
rate of recurrence, and median time to seizure recurrence were reported.

Results: In total, 116 FS patients were recruited. Multivariate analysis revealed seven independent
factors including attention deficit hyperactivity disorder (ADHD) (HR 5.39, 95% CI 1.30-22.43, p = 0.020),
being on Antidepressants at the time of FS (HR 0.16, 95% CI1 0.03-0.71, p = 0.017), Antiseizure medication
started after the FS (HR 0.43, 95% CI 0.22-0.81, p = 0.010), Eamily history of epilepsy (HR 5.17, 95% CI
1.66-16.08, p = 0.005), Focal aware seizure as a seizure type of FS (HR 3.60, 95% CI 1.11-11.72, p = 0.033),
Valvular heart disease as a comorbidity (HR 6.67, 95% CI 1.82-24.41, p = 0.004) and presence of
intraparenchymal Microbleeds on MRI (HR 3.31, 95% Cl 1.47-6.64, p = 0.003). These factors were assigned
+2,-2,-1,+2,+1,+ 2and + 1 points, respectively. The possible maximum total sum points were + 8
and the minimum was — 3. Individual sum points were classified as low (-3 to -1), medium (= 0) and high
(+1to + 8). High-risk FS patients carries highest recurrence rate of 89.47%, 124 per 100 FS patients will
recur in one year with median time to first seizure recurrence of 4.32 months.

Conclusion: Our study provides another prediction model for seizure recurrence in patients with FS,
called “3A-2F-VM App score”. This can be used to assist physicians individually assess the patient’s risk.
Based on our prediction model, we recommend that the high-risk FS patients should be compulsory

avoided from driving for at least 12 months.
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Mortality, Functional Outcome and Predictive Factors
in Post-stroke Seizures in King Chulalongkorn
Memorial Hospital

Vongkanok Kowatanamongkon
Division of Neurology, Department of Neurology, Faculty of Medicine, Chulalongkomn University

Abstract

Objectives: To identify clinical, radiographic features, prognosis and outcomes of post-stroke seizures
(PSS) in King Chulalongkorn Memorial Hospital.

Materials and Methods: A retrospective cohort study was conducted to review 1,012 consecutive
patients admitted in the stroke unit of King Chulalongkorn Memorial Hospital from June 2019 to August
2020. Among them, 862 (85.17%) patients were included in the study and 18 (2.09%) patients were PSS.
We compared the demographic data, radiographic features, prognosis and outcomes between PSS and
non-PSS group. We evaluated outcomes according to mRS and mortality at discharge, 3 months and 1
year follow-up.

Results: The median length of stay (8, IQR 6.25-12 and 4, IQR 3-7) and NIHSS score (18.5, IQR 15.25-
20 and 4, IQR 2-11) in PSS group were higher than non-PSS group (p<0.001), respectively. Atrial fibrillation,
advanced cancer, cardiac emboli, progressive stroke, cortical involvement, multilobar infarction and
hemorrhagic transformation in PSS were higher than non-PSS (p<0.05). PSS patients were associated with
poor functional outcome (MRS 5-6) at discharge, 3 months, 1 year follow-up (p<0.001) and associated
with mortality at 3 months follow-up (p=0.008).

Conclusion: Acute ischemic stroke patients with PSS were associated with poor functional outcome
at discharge, 3 months, 1 year follow-up and associated with 3-month mortality as well. Cardiac emboli

and progressive stroke were statistically significant predictive factors for PSS.
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Neurofilament Light Could Be a Predictor of Clinical
Outcome and Hemorrhagic Transformation in Moderate
to Severe Ischemic Stroke

Wanakorn Rattanawong
Division of Neurology, Department of Neurology, Faculty of Medicine, Chulalongkorn University

Abstract

Introduction: Ischemic stroke is a leading cause of morbidity and mortality worldwide. One possible
predictor is the use of biomarker especially neurofilament light chain (NFL).

Objective: To explore whether NFL could predict clinical outcome and hemorrhagic transformation in
moderate to severe stroke.

Patients and Methods: Fifty-one moderate to severe ischemic stroke patients were recruited in this
cohort study. Blood NFL was obtained from patients at admission (day 1) and 24-96 hours later (day 3).
NFL was analyzed with the ultrasensitive single molecule array (Simoa). Later, we calculated incremental
rate NFL (IRN) by changes in NFL per day from baseline. We evaluated National Institute of Health stroke
scale (NIHSS), modified Rankins score (mRs), and the presence of hemorrhagic transformation (HT).

Results: IRN was found to be higher in patients with unfavorable outcome (7.12 vs 24.07, p=0.04) as
well as day 3 (49.06 vs 71.41, p=0.011). While NFL day 1 was not significant. IRN had a great correlation
with mRS (r=0.552, p<0.001). Univariate logistic regression model show OR of IRN and day 3 to be 1.081
(95%CI 1.016-1.149, p=0.013) and 1.019 (1.002-1.037, p=0.03), respectively. Multivariate logistic regression
has shown to be significant. In receiver operating analysis, IRN, day 3, combined IRN, with NIHSS and
combined day 3 with NIHSS shows AUC (0.744, p=0.004;0.713, p=0.01;0.805p<0.001;0.803, p<0.001,
respectively) For HT, day 1 and day 3 have correlation with HT (H=4.544, p=0.033; H=6.185, p=0.013,
respectively).

Conclusion: NFL was found to correlate and predict clinical outcome. In addition, it was found to

correlate with HT.
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The Utility of Neurofilament Light Chain in Aetiologic
Differentiation of Disorders of Consciousness

Tatchaporn Ongphichetmetha
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Abstract

Objective: Neuroflament has become a promising biomarker for neuro-axonal injury; however, its
diagnostic utility is limited to chronic disorders. This study evaluated the value of neuroflament light chain
(NfL) in differentiating patients presenting with alteration of consciousness (AOC).

Materials and Methods: Patients who presented with AOC and underwent lumbar puncture at King
Chulalongkorn Memorial Hospital, Bangkok, Thailand, were enrolled. All initial clinical data were assessed
by a neurologist to give a provisional diagnosis. Plasma and cerebrospinal fluid (CSF) levels of NfL were
measured. Participants subsequently received advanced investigations and follow-up to conclude the final
diagnosis. The diagnoses were classified into a structural or metabolic cause. The performance of NfL to
distinguish structural from a metabolic cause for the final diagnosis was assessed. Additionally, CSF NfL
and other clinical parameters served as the independent variables for logistic regression models to predict
the final diagnosis. The performance of CSF NfL, neurologist’s provisional diagnosis and each model were
compared.

Results: Among 71 participants enrolled, the median (IQR) age was 57 (47) years and 37 (52.1%)
were female. The final diagnosis of 48 (67.6%) and 23 (32.4%) participants was due to structural and
metabolic cause, respectively. CSF NfL concentrations were significantly higher in the structural group
(p-value 0.001). CSF NfL alone demonstrated an AUC of 0.75 (95% CI 0.63-0.88). Multivariable regression
model using CSF NfL, days after onset, abnormal neurological examination, abnormal CSF profile and
abnormal neuroimaging predicted structural diagnosis with an AUC of 0.90 (95% CI 0.83-0.98), which was
not significantly higher than a neurologist’s provisional diagnosis 0.85 (95% Cl 0.75-0.94) (p-value 0.39).
Incorporating the provisional diagnosis in the model resulted in the highest AUC of 0.95 (95% CI 0.90-0.99).

Conclusion: NfL distinguished structural from metabolic causes of AOC with moderate accuracy.
Nevertheless, including other clinical data to construct a model improved the performance to a level that
was comparable to clinical neurologists. Importantly, using the model with a neurologist provides the

greatest diagnostic accuracy.
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Prevalence and Predictive Score of Moderate to Severe
Obstructive Sleep Apnea in Acute Ischemic Stroke
Patients Using Pulse Oximetry.

Sirigunya Roongruang
Division of Neurology, Department of Neurology, Faculty of Medicine, Chulalongkorn University

Abstract

Obijective: Obstructive sleep apnea (OSA) is linked with ischemic stroke (IS) and transient ischemic
attack (TIA), but it remains underdiagnosed because of the inaccessible of polysomnography. Our objectives
were to determine the prevalence and to generate the predictive score for the diagnosis of moderate-to-
severe OSA among patients with IS and TIA.

Materials and Methods: Patients who were diagnosed with IS or TIA, aged >18 years, were
consecutively enrolled between April and November 2021 into this cross sectional study conducted at the
Stroke Unit, the King Chulalongkorn Memorial Hospital. Oxygen saturation index (ODI) was assessed using
the NONIN PureSAT Model 3150 (WristOx2 3150). The Berlin’s questionnaire, STOP-Bang questionnaire,
and Epworth Sleepiness Scale (ESS) were evaluated. Patients were categorized into two groups: ODI of
<15 (no OSA or had mild OSA) and >15 (moderate-to-severe OSA)

Results: Among 83 patients enrolled, 51 (61.4 %) were male, median (IQR) age was 65 (25-99) years,
and body mass index (BMI) was 23.8 (14.8-38.7) kg/m?, and 60 (72.2%) had OSA. Patients who had ODI
>15 were significantly more likely to had higher BMI (median 22.8 vs 24.9, p= 0.08) and neck circumference
(36 vs 38, p=0.08) those who had ODI <15. Using the logistic regression model, BMI, neck circumference,
ESS, STOPBANG, BERLIN CAT 3, and having dyslipidemia were selected as the final variables to generate
the predictive score. The model showed area under the receiver operating characteristic curve (AUCROC)
of 0.825 (95%ClI 0.736-0.913) and sensitivity, specificity, positive predictive value, negative predictive
value, and accuracy of 93.1%, 55.6%, 52.9%, 93.8%, and 68.7% using the cut-off point of >2, respectively.

Conclusions: We found a high prevalence of moderate-to-severe OSA among IS and TIA patients.
Using the selected six variables, the score showed very good performance in diagnosis of moderate-to-

severe OSA.
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Diagnostic Accuracy of Cerebral Peduncle and Middle
Cerebellar Peduncle Widths in Differentiating Atypical
Parkinsonian Syndromes from Parkinson’s Disease

Shinnaphat Wattanasin
Neurology Division, Department of Inferal Medicine, Faculty of Medicine, Thammasat University Rangsit Campus,
Klongluang, Pathumthani, Thailand

Abstract

Introduction: The differentiation of Parkinson’s disease (PD) and atypical parkinsonian syndromes
(APS) is clinically challenging, especially in the early stage of the disease. Magnetic resonance imaging
(MRI) may improve diagnostic accuracy. In parkinsonian syndromes, the measurement of cerebral peduncle
(CP) and middle cerebellar peduncle (MCP) axial widths have not been investigated.

Objectives: To evaluate the diagnostic performance of the CP and MCP axial widths in differentiating
APS from PD.

Materials and Methods: Measurements of the CP and MCP based on axial T1-weighted MRI were
performed in patients with probable PD (n=27), Lewy body dementia (LBD, n=12), progressive supranuclear
palsy (PSP, n=15), multiple system atrophy (MSA, n=9), and in controls (n=10). Diagnostic accuracies were
determined by sensitivity, specificity, receiver operating characteristic curve, and area under the curve (AUC).

Results: Parkinsonian patients significantly had smaller mean axial width of CP (12.81 + 1.26 vs 13.99
£ 0.75 mm, p <0.01) and MCP (16.13 £ 2.01 vs 17.94 + 1.21 mm, p <0.01) than controls. The mean MCP
measurement of < 16.49 mm accurately differentiated APS from non-demented PD (sensitivity 79.2%,
specificity 81.5%, AUC 0.84, p <0.01). The CP to MCP ratio > 0.88 suggested the diagnosis of probable
MSA (sensitivity 88.9%, specificity 90.6%, AUC 0.92, p <0.01). The interrater reliability of the axial CP and
MCP widths was 0.96 (interrater ICC range = 0.92-0.98). In parkinsonian patients, the width of CP showed
an inverse correlation with age, while the width of MCP showed an inverse correlation with disease severity.

Conclusions: This study provides a new reliable and validated MRI measurement for differentiation of
APS from PD. Measurement of CP and MCP width on the axial MRl may help distinguish patients with

degenerative parkinsonism.
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Incidence and Clinical Characteristics of Adverse
Neurological Events and Stroke-Like Syndrome
Associated with Immune Stress-Related Response after
COVID-19 Vaccination

Wikawee Sirisuk
Neurology Division, Department of Inferal Medicine, Faculty of Medicine, Thammasat University Rangsit Campus,

Klongluang, Pathumthani, Thailand

Abstract

Introduction: Adverse events following immunizations (AEFIs) may affect the vaccine roll-out campaign
to prevent the coronavirus 2019 outbreak. The term immunization stress-related response (ISRR), which is an AEFI
category related to “anxiety about immunization”, is a unique syndrome with some similarity to the symptoms
of stroke. This syndrome has generated fear, anxiety and increased the rate of vaccine hesitancy for most people.

Objectives: To describe the incidence and clinical characteristics of neurological adverse reactions and
stroke-like syndrome related to the stress of getting vaccinated against COVID-19. Characteristics of
neurological AEFIs were compared to patients with minor acute ischemic stroke (NIHSS <6) during the same
period of the study.

Materials and Methods: During 1* March 2021 to 30" September 2021, we retrospectively collected data
of participants aged > 18 years old who received COVID-19 vaccine and developed AEFIs. For overall AEFI
description, data from voluntarily reported to Thammasat university hospital (TUH) via electronic forms were
reported. Data of patients with AEFI and patients with minor stroke who presented to TUH were retrieved from
the hospital electronic medical record system.

Results: A total of 245,799 doses of COVID-19 vaccine were administered at TUH vaccination center
during the study period. All grade and type of AEFIs were reported in 129,652 instances (52.6%). ChADOXx-1
nCoV-19 viral vector vaccine has the most frequent occurrence of AEFIs (58.0% of vaccine dose delivered),
and neurological AEFIs (12.6%). Of 119 patients who had neurological AEFIs and presented to TUH, 57
patients (47.9%) had only neurological AEFIs, while the rest had neurological and other AEFIs. The most
common complaints were numbness (38.7%), headache (31.1%), and dizziness (28.6%). The causative
vaccines for patients who presented to TUH with neurological AEFIs were: inactivated vaccine 26 patients
(21.9%), adenoviral vector vaccine 91 (76.4%) and mRNA vaccine 2 patients (1.7%). ISRR was diagnosed in
107 patients (89.9%) and there was no significant difference of neurological symptoms in all vaccines in ISRR
patients. All patients with ISRR who has follow-up data (33 patients, 30.8%) showed clinical improvement. Of
the remaining non-ISRR patients, 6 patients (5.0%) were diagnosed with ischemic stroke or transient ischemic
attack, 3 patients (2.5%) with other neurological diagnosis, included Guillain-Barre’ syndrome, first episode
seizure and Bell's palsy and 3 other patients with non-neurological diagnoses. In comparison with minor
ischemic stroke (116 patients), ISRR patients had significantly less ataxia (P < 0.001), facial weakness
(P < 0.001), weakness of arm/leg (P < 0.001) and speech disturbances (P < 0.001).

Conclusion: The incidence of neurological AEFIs after COVID-19 vaccination was much higher among
recipients of ChAdOx-1 nCoV-19 vaccine than with inactivated and mRNA vaccines. However, most
neurological AEFIs were ISRR, had mild to moderate severity and resolved within 30 days. Stroke-like symptoms

(BEFAST) occurred significantly less than patients with minor ischemic stroke.



Vol.38 * NO.3 » 2022 Thai * Journal * of ® Neurology

Platelet-to-Neutrophil Ratio after Intravenous Thrombolysis
is Prognostic Marker for 90-days Outcome in Acute
Ischemic Stroke
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Klongluang, Pathumthani, Thailand

Abstract

Introduction: Platelet-to-neutrophil ratio (PNR) is a new biomarker that combines platelets and neutrophil
counts. A recent study suggested that the level of PNR on admission is associated with the prognosis of
acute ischemic stroke (AIS) patients.

Objective: To investigate PNR value as a prognostic marker for 90-days outcomes in AIS patients
after intravenous thrombolysis.

Material and Method: Data on AIS patients who received intravenous thrombolysis treatment from
January 2018 to June 2021 were collected at Thammasat University Hospital. Clinical outcome indicators
included early neurological deterioration (END), hemorrhagic transformation (HT), delayed neurological
deterioration (DND), and poor 3-month outcome (3m-mRS > 3).

Results: A total 434 patients were analyzed in this study. The age was A total 434 patients were
analyzed in this study. The age was 64.5 (53-72) years, and 249 (59.6%) were male. PNR level was identified
as high (at the cut-off value or above) or low (below the cut-off value) according to receiver operating curve
(ROC) analyses on each endpoint. Comparison of hemorrhagic transformation (HT) delayed neurological
deterioration (DND), and poor 3-month outcome (3m-mRS > 3) between patients at high and low levels for
platelet-to-neutrophil ratio (PNR) showed statistical differences (p < 0.05).

Conclusion: PNR was independently associated with poor 3-month outcome (MRS > 3), hemorrhagic

transformation and delay neurological deterioration. Lower PNR can predict a worse outcome.
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The Impact of Covid-19 on Physical and Mental
Health of Patients with Drug-Resistant Focal Epilepsy

Pholpipat Bunluesin
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Abstract

Introduction: Epilepsy is a high prevalent neurological disorder that affects people of all ages and
lives all around the world. Patients are 2-3 times more likely than those without epilepsy to have mental
disorders, including anxiety and sadness. The coronavirus disease in 2019 (COVID-19) pandemic has
been affecting people’s physical and mental health throughout the world.

Objective: The objectives of the study were to assess anxiety, sadness, quality of life, and seizure
frequency among drug resistant epilepsy in Thailand during the third wave of COVID-19.

Material and Method: At visit-1 (baseline) and visit-2 (1-month follow-up), we asked patients with DRE
who visited our Neurology Clinic Phramongkutklao Hospital to complete questionnaires to assess anxiety
(Hamilton Anxiety Ration Scale; HAM-A), depression (Patient Health Questionnaire-9 Thai version; PHQ-9T),
and quality of life (Patient Weighted Quality of Life in Epilepsy-10;QOLIE-10). In addition, a seizure diary
was collected in order to determine seizure frequency.

Results: From July to September 2021, ten individuals with DRE (six males, average age 36.8 years)
took part in the study and performed evaluations twice, one month apart. The median monthly seizure
frequency was decreased from 3 to 1 after a one-month survey, p=0.072. The HAM-A average and range
were increased slightly from 12.0 to 13.6, with a p-value of 0.135. PHQ-9 averages were 6.40 and 6.80,
respectively, with a p-value of 0.791. The QOLIE-10T score was lowered from 39.8 to 38.7, with a p-value
of 0.800

Conclusion: The third wave of COVID-19 in Thailand had no effect on the physical or emotional

wellbeing of individuals with drug-resistant focal epilepsy.
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C2HEST Score in Prediction of Incident Atrial
Fibrillation in Thai Poststroke Patients and Development
of New Score among Thai Poststroke Population
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Abstract

Introduction: The C2HEST score was developed for predicting incident atrial fibrillation (AF) in Asian
population using only clinical characteristic data. However, its clinical use in poststroke patients was limited.
Objectives: We aimedto evaluate the performance of C2HEST score in prediction of poststroke AF.

Materials and Methods: A retrospective cohort clinical study was conducted at Phramongkutklao
Hospital between January 2016 and December 2017. Consecutive ischemic stroke patients without previous
AF were included. C2HEST score was applied to each patient. The incident atrial fibrillation was documented
via reviewed the medical records. Multivariate analysis and ROC curve were analyzed and use significant
parameters to developed new C2HEST score for prediction of poststroke AF in the same papulation.

Results: Total of 561 patients, 64 patients (11.4%) developed AF. AUROC (area under the ROC curve)
for C2HEST score was 0.581 (95% confidence interval 0.500-0.662; p-value 0.035). From multivariate
logistic regression analysis, statically significant risk factors associated with incident AF were age> 70
years, male, aphasia, valvular heart disease, cortical lesion, lesion in parietal area and the number of
lesions (=2 lesions). C2HEST-12 was developed from imaging findings with new ROC curve of 0.710 (95%CI
0.631-0.790).

Conclusion: The utilization of original C2HEST score in poststroke patients was modest in prediction

of incident poststroke AF. The C2HEST-I2 score provided a better prediction.
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A Randomized Controlled Trial Comparing the Efficacy
and Safety of Pyridostigmine versus Midodrine for the
Treatment of Orthostatic Hypotension in Parkinson’s
Disease Patients

Chetsuda Limwatthana
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Abstract

Introduction: In Parkinson’s disease (PD), orthostatic hypotension (OH) is a prevalent occurrence.
pyridostigmine and midodrine haven’t been thoroughly investigated as treatments for these people yet.

Objectives: To assess the long-term efficacy and safety of pyridostigmine and midodrine in the
treatment of OH in PD.

Materials and Methods: Between July 2021 and December 2021, a randomized, open-label clinical
research was undertaken. Thirteen PD patients with OH were randomly assigned to take either pyridostigmine
or midodrine for one month. The primary outcome was a reduction in OH, with secondary outcomes included
changes in orthostatic heart rate (HR), supine blood pressure (BP), and supine HR, as well as the percentage
of patients fulfilling BP criteria for OH.

Results: At one month after treatment, both groups’ orthostatic BP had improved. Orthostatic systolic
BP (SBP) drop was significantly reduced in pyridostigmine group (p < 0.001) with significant degree
compared to midodrine group (-6.43 mmHg, -19 mmHg, p = 0.022). In both groups, there was no significant
difference in orthostatic HR change, supine SBP change, or supine HR change. Two patients reported
mild adverse effects. None of the pyridostigmine patients fulfilled the BP criterion for OH, whereas 33.3
percent of the midodrine patients did.

Conclusion: Pyridostigmine and midodrine were found to be safe in OH patients with PD and reduced
OH following treatment. Pyridostigmine was found to be superior than midodrine in terms of improving
orthostatic SBP change and lowering the number of patients who met the BP criterion for OH.
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Abstract

Introduction: Apixaban is effective and safe for preventing stroke, and its usage has exponentially
increased in recent years. Dose adjustment is based on creatinine level, regardless of creatinine clearance
(CrCl). In addition, data concerning therapeutic range of apixaban is limited.

Objectives: The study aimed to determine plasma concentration of apixaban (Cpeak and Ctrough) in
patients with both standard-dose and reduced-dose in association with creatinine clearance (CrCl =50 ml/
min, CrCl <50 ml/min).

Materials and Methods: A prospective observational study was conducted at Phramongkutklao hospital
during July 2021 to January 2022. Patients with non-valvular atrial fibrillation (NVAF) who received apixaban
were enrolled. Plasma concentrations (Cpeak and Ctrough) of apixaban were tested in individuals who on
either standard-dose and reduced-dose. Furthermore, we evaluated apixaban concentration according
to CrClI (CrCl 250 ml/min and CrCI <50 ml/min).

Results: Total of 34 eligible patients were enrolled. Twenty patients received standard-dose apixaban
and 14 patients received reduced-dose apixaban. Median Cpeak and Ctrough in standard-dose group
with CrCl 250 ml/min were 196 and 129 ng/mL, and levels with CrCl <50 ml/min were 349 and 190 ng/mL.
Whereas peak and through levels in reduced-dose group with CrCl 250 ml/min were 257 and 104 ng/mL,
and with CrCl <50 ml/min were 190 and 108 ng/mL respectively. Therapeutic range of 41-321 ng/ml is
recommended as the standard level.

Conclusion: There was no significant difference between trough and peak concentration of apixaban

according to creatinine clearance.
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Factors for Distinguishing between Infectious and
Non-Infectious Cause in Patients with Acute Ischemic
Stroke
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Abstract

Introduction: Stroke is one of the most important public health problems and the most common leading
cause of death and mortality rate is almost doubled when compared to diabetes and coronary artery
disease. Fever in acute stroke can contribute to a higher mortality rate and poor functional outcome.

Objectives: To identify factors that help differentiate between infectious and non-infectious causes in
acute ischemic stroke (AIS) patients who develop a fever and conduct a predictive model score.

Materials and Methods: The study enrolled AIS patients aged 18 or older who had a fever within
72 hours after onset between November 2019 and November 2021. The data were prospective and
retrospectively collected from medical records. The patients were categorized as infection and non-infection
groups based on microbiology reports. Univariable and multivariable logistic regression analyses were
used to evaluate. The predictive model was determined and developed the score using regression
coefficients. The prediction power was validated using area under the receiver operating characteristic
curve analysis.

Results: One hounderd and fifty-six patients were enrolled. Fifty-five patients had infection, mostly
(28/55) were urinary tract infection. According to multivariable logistic regression analysis, there were five
independent variables associated with infection following AlS including, age (adjusted Odds ratio (AOR),
1.01; 95% confident interval (Cl), 0.98-1.05; P=0.47), body mass index (BMI) (1.06; 0.96-1.17; P=0.24),
diabetes (2.05; 0.79-5.31; P=0.14), dyslipidemia (2.68; 1.08-6.68; P=0.03), and %PMN (1.01; 0.98-1.04;
P=0.41). The predictive model established from the findings demonstrated moderate discrimination
power (AUROC 0.6802; 95% CI 0.57 to 0.79).

Conclusion: According to the present study’s findings, age, BMI, diabetes, dyslipidemia and %PMN
are all related to a higher risk of experiencing infection after AIS. The clinical correlation remains the
mainstay approach and these findings will enlighten a physician to decide for enhancing outcomes in AIS

patients.
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Abstract

Objective: No blood biomarkers for intracranial stenosis has been established. The study aims to test
the hypothesis of association between specific endothelial microparticles (EMPs) and the extent of
symptomatic intracranial stenosis in patients with chronic cerebral infarction.

Methods: Thirteen adult patients (= 18 years of age) with symptomatic intracranial atherosclerosis
attending our neurologic clinic, who met the eligibility criteria were enrolled onto the study. The eligible
patients were ischemic stroke or transient ischemic attack patients aged 18 years or older with symptomatic
intracranial atherosclerosis more than 3 months from stroke onset. EMPs measured using flow cytometry
at time of enrollment. The extent of vascular stenosis was assessed by 3-Tesla MRI with time-of-flight
sequence. The primary outcome was the association between endothelial microparticles CD31/CD62E
and the degree of intracranial stenosis.

Results: A total of 13 patients with symptomatic intracranial atherosclerosis (age 63.6 £ 9.9 years,
69.2% male) were included. Mean NIHSS was 3.77 and Mean CCl score was 3.23. No significant difference
of mean Annexin V+/ CD 62E+ between patients with stenosis =50% and <50% (252.79 vs. 247.63
counts/uL, p=0.959). No significant difference of mean Annexin V+/ CD31+ between patients with stenosis
>50% and <50% (450.94 vs. 126.07 counts/uL, p=0.379). There was also no significant difference of mean
Annexin V+/CD 62E +/ CD 31+ between patients with stenosis >50% and <50% (236.37 vs. 117.06 counts/
UL, p=0.248).

Conclusion: In conclusion, this study showed that circulating microparticle levels including Annexin
V+/ CD 62E+, Annexin V+/ CD31+, and Annexin V+/CD 62E +/ CD 31+ levels were not associated with
the extent of intracranial stenosis in chronic phase of stroke patients. Further studies confirming our findings

are needed.
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Difference (MCID) of the Smile Migraine Impact Score
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Abstract

Introduction: We created newly migraine assessment score named Smile Migraine Impact Score
(SMls), which was the score that based on frequency and severity of each headache. The SMls was made
for monitor the severity and impact of headache (that reflect the migraine status) to the patients and clinician
to guide clinical judgement.

Objectives: To evaluate the concurrent validity and the minimal clinically important difference (MCID)
of the Smile Migraine Impact Score (SMls) in migraine patients.

Materials and Methods: Patients with migraine from Maharaj Nakorn Chiang Mai Hospital were
prospectively recruited. Patients were instructed to record the frequency and severity of their headache
symptoms for 60 consecutive days using the Smile Migraine application. The SMls, HIT-6 score, and
EQ-5D-5L questionnaires were assessed on 30" and 60" day of follow up. The concurrent validity of the
SMls with HIT-6 and EQ-5D-5L were evaluated using Spearman’s correlation. MCID of the SMIs was
determined via three methods: consensus-based, distribution-based, and anchor-based.

Results: A total of 50 patients were included. The majority of the participants was female (80 %) with
the mean age of 36.6+10.7 years old. Prior migraine days were in the range between 5 to 10 days/month.
The SMIs were significantly correlated with HIT-6 score (Spearman’s p 0.89 [p <0.001] at 1% visit and 0.84
[p <0.001] at 2" visit) and EQ-5D-5L (Spearman’s p -0.83 [p <0.001] at 1* visit and -0.82 [p <0.001] at 2™
visit). All three methods to determine the MCID of SMls yielded the same value at -1.

Conclusion: Based on our results, the SMIs showed concurrent validity with the HIT-6 score, and the
EQ-5D-5L score.
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Association among hs-CRP, Depressive Disorder, Qual-
ity of Life, and Neuropsychiatric Disorders in Patients
with Covid-19 Infection
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Abstract

Background: Due to the pandemic situation of coronavirus throughout the world, especially in the
population with chronic diseases and elderly patients. There is more chance to cause complications in
these population. There are studies on impact from the spread of covid-19 in multiple aspects especially
neuropsychiatric disorders.

Objective: To evaluate association among hs-CRP, depressive disorder, quality of life, and
neuropsychiatric disorders in patients with Covid-19 infection.

Methods: This epidemiologic research was conducted base on a prospective study of 80 Covid-19
infection patients from June 2020 to October 2020 presented in Rajavithi internal medicine unit. With
demographic datas of age, sex, underlying disease, hsCRP level, Patient Health Questionnaire-9, and
General HRQoL Questionnaire were collected manually.

Results: In total, 45 females and 35 males diagnosed with Covid-19 infection, ranging in age from
18 to 88 years (mean is 58.6 years), were eligible in the study from June 2020 — October 2020. After
treatment of COVID-19 infection, the mean * standard deviation of hs-CRP level significantly decreased
from 8.54 + 7.67 at first week to, at maximum reduction, 0.57 + 1.03 at second week (P<0.0001), the mean £
standard deviation of SF-36 significantly increased from 54.64 + 13.98 at first week to, at maximum, 70.86 +
9.87 at second week. (P<0.0001). The Pearson Correlation between hs-CRP and SF-36 (Bodily pain R=0.31,
P=0.004), (Role limitations due to emotional problems R=0.21, P=0.006) was significant correlation.

Conclusion: This study show two correlations: The first correlation is between inflammatory process
(hs-CRP) and depressive disorder. The second is between inflammatory process (hs-CRP) and QoL (bodily
and role limitations due to emotional problems domain). However, there were other multiple factors such
as hypoxia and systemic diseases which causing the problems as above. We believe that acute
neuropsychiatric symptoms correlated with elevated inflammatory cytokine in the central nervous system

and may have been associated with poor prognosis of Covid-19.
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Mortality Rate within 30 Days of the Patients Present
with Malignant Middle Cerebral Occlusion in Stroke
Unit, Rajavithi Hospital

Piyanuch Niltarach

Neurology unit, Department of Medicine, Rajavithi Hospital

Abstract

Introduction: Malignant middle cerebral artery occlusion was high mortality rate in previous study and
had longer hospital stay than non-middle cerebral artery occlusion.” However they did not clarify the risk
factor of those malignant middle cerebral artery occlusion and other patients status outcome after they
had malignant middle cerebral artery occlusion

Object: To study mortality rate, characteristics, other morbidity cause and modified ranking score
(mRS) at 30 days after patients had malignant middle cerebral artery occlusion in stroke unit, Rajavithi
Hospital.

Method: Retrospective cross sectional study of all acute ischemic stroke patients admitted in stroke
unit, Rajavithi hospital from 1 July 2019 to 31 December 2021. Reviewing the medical record database of
acute ischemic stroke patients who had middle cerebral artery occlusion. The diagnosis of middle cerebral
artery occlusion was made by cerebrovascular specialist. The patients who had malignant middle cerebral
artery more than 48 hours after onset of symptom and who were less than 18 years old would be excluded.

Result: From all 1100 ischemic stroke patients, 158 patients with malignant middle cerebral artery
occlusion were included in this study. 20 patients were death within 30 days. Mortality rate is 12.7 %. Risks
for poor prognosis outcome are statistic significantly for patients who died within 30 days were NIHSS score
(16.5vs 13.48, P 0.04), onset time (359 min vs 671.9 min, P 0.002), congestive heart failure (45% vs 15.2%,
P 0.04), midline shift (50% vs 8.7%, P < 0.01 ) and hemorrhagic transformation (65% vs 26.4%, P < 0.01).
The patients who died within 30 days average of hospital stay were 9.9 days. Survive patients had higher
hospital stay (22.2 days vs 9.9 days, P < 0.01)

Conclusion: Malignant middle cerebral artery occlusion patients in stroke unit, Rajavthi Hospital had
higher mortality rate at 30 days, higher mRS score at 30 days and longer hospital stay than those of general

ischemic stroke patients.
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Associations between Time to Administration of
Antiseizure Medications and Short-term Clinical
Outcomes in Adult with Convulsive Status Epilepticus

Pongsakorn Kongsakorn
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Bangkok, Thailand

Abstract

Introduction: Status epilepticus (SE) is a time-sensitive emergency that requires immediate treatment.

Obijective: To analyze the associations between time to administration of antiseizure medications(ASM)
and short-term clinical outcomes.

Material and Methods: From January1, 2014 to December31, 2020, we performed a retrospective
cohort study in adult patients who presented with convulsive SE. Primary outcome was to analyze association
between timing of ASM administration and mortality. Secondary outcomes were to determine the relationship
between timing of ASM administration and length of hospital stay, and mRS at discharge, respectively.

Results: A total of 83 patients were enrolled. Mean age was 57. Mean length of hospital stay was 32
days. BDZ was prescribed as first ASM in 79 patients (95.2%). Levetiracetam was the second ASM most
frequently administered (N=39, 47%), followed by phenytoin (N=28, 33.7%), and valproate (N= 13, 15.7%).
Of 83, 71 patients (85.5%) had prolonged t2 period. Therapy delay in SE, and underdosing of ASM was
noted in both alive and dead group. The mortality rate was 20.5%, and was highest in super-refractory SE
(N=15, 88.2%). For secondary outcomes including length of hospital stay and mRS, a statistically significant
finding was only noted in the category of timing of seizure onset to first ASM, with p=0.002, and p=0.004,
respectively.

Conclusion: Although, this study showed no significant association between timing of ASM
administration and in-hospital mortality. Prolonged duration of SE and therapy delay was associated with

increased mortality. SE guidelines were not followed in a substantial proportion of SE patients.
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Risk and Prognostic Factors for Severity of Visual Field
Defect after Stroke
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Division of Neurology, Department of Medicine, Faculty of Medicine, Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand

Abstract

Introduction: Visual field defect (VFD) is a common deficit after stroke. There are limited data on visual
field recovery prognostic factors.

Objectives: To define the prognostic factors associated with spontaneous improvement of VFD after
stroke.

Materials and Methods: We conducted a prospective cohort study. Patients with stoke with visual field
defect were included. The location of the lesions in CT or MRI, stroke severity, and vascular risk factors
were collected. Multiple linear regression models were performed to determine factors associated with
initial VFD severity. Linear mixed models were performed to explore factors related to VFD changes over time.

Results: Fifty-three patients were recruited in the study (mean age 61.51 years old [SD 16.23]).
Lower VFI and MD in the first CTVF test were associated with the mesial temporal lobe and splenium of the
corpus callosum lesions. Mesial temporal lobe atrophy was only associated with lower MD. Less VFI
improvement were associated with right hemispheric involvement (p-value = 0.027, B -13.6), lesions
involving the mesial temporal lobe (p-value = 0.009, B -16.39), and chronic kidney disease (p-value =
0.011, B -12.74). Less MD improvement were associated with bilateral hemispheric involvement (p value
< 0.001, adj. B -12.7), lesions involving the mesial temporal lesion (p value = 0.002, adj. B -5.31), LGN
(p value = 0.008, adj. B -3.47), splenium of the corpus callosum (p value = 0.016, adj. B -4.66), and high
MTA score (p value < 0.001, adj. B -3.92).

Conclusions: This study provided the factors associated with poor VFD improvement after stroke which

emphasized its interconnection essential for neural plasticity.
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Korarat Sakulvanich
Division of Neurology, Department of Medicine, Faculty of Medicine, Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand

Abstract

Introduction: The global number of dementia cases averages 50 million and is expected to triple in
the next 30 years. At present, dementia is not only an elderly disease (known as late-onset dementia; LOD)
but the number of people with early-onset dementia (EOD) is growing and becoming more recognized.

Objectives: To compare characteristics and causes of early-onset dementia (EOD) and late-onset
dementia (LOD) and to explore predictors of EOD and LOD.

Materials and Methods: A retrospective case-control study included dementia patients with MOCA
score <25 or MMSE score <22. Baseline characteristics and causes of dementia were collected. Student
t-test or Mann-Whitney, and Chi-square or Fisher's exact tests were used to compare the data. Uni- and
multivariate logistic regression were used to explore the predictive factors.

Results: Two hundred ninety-six patients were included (148 in each group). The percentage of
treatable causes in EOD was significantly higher than LOD (14.86% & 6.8%, respectively). Regarding
non-treatable causes, mixed dementia was significantly lower in EOD (9.46%) than LOD (26.35%). There
was a significant difference in presenting symptoms between EOD and LOD. Most of the LOD patients
presented with memory problem (96%) while 18% of EOD patients presented with non-memory domain.
Baseline characteristics showed that male gender, smoking, alcohol drinking, bachelor's degree or
higher, family history of dementia was significantly higher in EOD compared with LOD. On the other hand,
EOD group had significantly lower rate of hypertension (HT), dyslipidemia, diabetes and chronic kidney
disease (CKD) than LOD group. However, in multivariate analysis, only smoking, family history, HT and
CKD remained significantly factors predicting the onset of dementia.

Conclusion: Treatable causes of dementia was not uncommon and should be considered especially

in EOD. Controlling risk factors (smoking, HT and CKD) may delay the development of both EOD and LOD.
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Vascular Risk Factors for Vascular Dementia Compared
with Alzheimer’s Disease
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Abstract

Introduction: Evidence of an association between vascular risk factors and vascular dementia (VaD)
and those of Alzheimer’s disease (AD) are still inconsistent. Dyslipidemia was one of the most conflicting
factors and not previously included as a risk factor for any dementia in the Lancet model.

Objectives: This study aims to assess vascular risk factors including hypertension, dyslipidemia,
diabetes, and smoking in patients with VaD compared to AD.

Materials and Methods: The design was a retrospective cross-sectional analysis on patients who
were diagnosed with AD and VaD at Ramathibodi Hospital from January 2011 to December 2021.
Multivariate analysis with multi-level mixed-effects logistic regression was used to determine independent
vascular risk factors associated with the type of dementia.

Results: A total of 220 patients consisting of 110 patients with AD and 110 patients with VaD met the
inclusion criteria. Hypertension and dyslipidemia were significantly higher in VaD compared to AD (OR =
3.2 [95%Cl 1.5-6.9]; P value 0.002, and (OR 2.4 [95% CI 1.2 - 4.8]; P value 0.012, respectively). However,
smoking and diabetes tended to have more association with VaD than AD but no statistical significant.

Conclusion: Hypertension and dyslipidemia were significant risk factors associated with VaD compared
with AD. In the present that there is no curative treatment available for patients with dementia, dementia
prevention is essential. This study found the importance of dyslipidemia that should not be overlooked.

Controlling lipid level and hypertension may lower the risk of dementia especially VaD.
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Abstract

Introduction: Optic neuritis is an inflammatory disorder of the optic nerve. In clinical practice, treating
patients with severe optic neuritis is a great challenge for clinicians. After a five-day course of intravenous
methylprednisolone administration, VA does not improve on many occasions. Plasma exchange is then
pursued with mixed results. Therefore, it is well worth investigating factors that can influence the visual
outcome in severe cases.

Objectives: This study aimed to investigate the role of prognostic factors on visual recovery in severe
optic neuritis.

Materials and Methods: We conducted a single-center, retrospective study of patients admitted to
the neuro-ophthalmology unit at Ramathibodi Hospital from January 2010 to September 2020. Inclusion
criteria were age > 16 years old, acute isolated optic neuritis, and severe visual loss (best corrected initial
visual acuity was worse than 20/200) were included.

Results: There were 111 patients (136 affected eyes) with severe optic neuritis. The mean age was
44.74+17.76 years old. Of 111 patients, 77.48% were female. Mean follow-up VA at 6 months was 0.7+£0.99
logMAR. Multiple linear regression analysis was performed using sex, bilateral involvement, and plasma
exchange to predict follow-up VA at 6 months. Only sex was significantly correlated with the follow-up VA
(p-value = 0.044) in that the male gender was associated with good visual outcomes. A subgroup analysis
revealed no significant difference in follow-up VA between the plasma and non-plasma exchange groups.
However, there was a large gap in sample size between the plasma and non-plasma exchange groups.

Conclusion: Our results demonstrated that sex was correlated with VA at a 6-month follow-up. The male
gender tended to have a protective effect on visual recovery. A further cohort study with larger sample

size is required to clarify the effect of plasma exchange in severe optic neuritis.
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Abstract

Introduction: Status epilepticus (SE) is a neurological emergency with high mortality. Predictive models
for evaluating mortality of SE such as Status Epilepticus Severity Score (STESS) were developed according
to the western world. There was only one developed predictive model based on Thai population.

Objectives: The primary objective is to identify the predictive factors of mortality of SE and to develop
a predictive model to predict mortality in patients with SE by using SE patients’ data from Siriraj Hospital
between the years 2007-2017.

Materials and Methods: The study design was a retrospective study. We included all patients who
were older than 18 years old and had been diagnosed and ICD-10 encoded as SE from 2007 to 2017.
Logistic regression analysis was performed and the significant variables were reported as adjusted OR
and 95% confidence interval (Cl). The predictive model for SE mortality was created by using the coeffi-
cients from the significant factors.

Results: The predictive model in the form of Score = (-1) + (2 * age > 65) + (2* thrombocytopenia) +
(1 * convulsion time > 30 minutes) + (4 * cardiac arrest) + ((-3) * inadequate AEDs) + (2 * septicemia) +
((-2) * performing EEG). The cutoff score of 0 was related to mortality with sensitivity of 85.8% and specificity
of 61.4% The area under the ROC curve in the model was 0.809.

Conclusion: 7 independent determinants which were age, thrombocytopenia, convulsion time,
postcardiac arrest, inadequate AEDs, septicemia, and performing EEG, were used for development of

predictive score in patients with SE. Further research is needed in the future validation of the risk score.



Vol.38 * NO.3 » 2022 Thai * Journal * of ® Neurology

Prevalence of Abnormal EEG 1in Autoimmune
Encephalitis and CJD in Patients, Who Presented with
Cognitive and Psychobehavioral Symptoms Compared
to the Prevalence of Abnormal EEG in Other Etiologies
at Siriraj Hospital
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Division of Neurology, Department of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidol University

Abstract

Introduction: Electroencephalography (EEG) is a noninvasive and inexpensive investigation for the
diagnosis and follow-up of neurological disorders. Cognitive and psychobehavioral symptoms are the
presenting clinical manifestation in various neurological disorders including Creutzfeldt-Jakob disease
(CJD) and autoimmune encephalitis. Both diagnoses often have characteristic abnormal EEG patterns,
and abnormal EEG patterns may be beneficial for early diagnosis of these conditions.

Objective: To evaluate the prevalence of abnormal EEG and specific EEG findings in patients with
CJD and autoimmune encephalitis, who presented with cognitive and psychobehavioral symptoms.

Methods: We retrospectively reviewed our EEG database and patients’ medical record for patients
(age = 18 years) with cognitive and psychobehavioral symptoms, who have at least one EEG record from
January 2018 to December 2020 and have no previous history of seizure or epilepsy. Patients’ characteristics,
clinical presentation, EEG patterns, and results of other investigations were recorded.

Results: 289 patients (mean age 57.5 £ 19.3years old) were included. The prevalence of abnormal
1% EEG ranged from 100% in CJD, 72.2% in autoimmune encephalitis (58.3 in definite autoimmune
encephalitis and 100% in possible autoimmune encephalitis), and 35.2% in other diagnosis group. The
prevalence of 1* abnormal EEG and many specifics EEG patterns was significantly higher in CJD and
possible autoimmune encephalitis than in other diagnosis group.

Conclusion: In this study, CJD and possible autoimmune encephalitis had a very high prevalence of
abnormal EEG compared to the other etiologies. Therefore, EEG has value in guiding clinicians to certain

specific diagnoses in patients with cognitive and psychobehavioral complaints.
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Mechanical Thrombectomy in Patients with Acute
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Abstract

Introduction: Blood pressure control after mechanical thrombectomy is concerned to affect treatment
outcomes. Although BP <180/105 mmHg is recommended in previous guideline, real practice trends to
keep BP below that point because some evidence showed benefit in clinical outcomes.

Objective: To investigate the association of blood pressure and outcomes after mechanical
thrombectomy assessment of 3-month functional independence, NIHSS change, sICH, craniotomy, and
3-month mortality.

Materials and Methods: This study is a retrospective chart review in Siriraj Hospital, a comprehensive
stroke center, Thailand. SBP and DBP were recorded during the first 24 hours after mechanical
thrombectomy. Patients were categorized into two groups according to mean SBP (SBP<140 and SBP>140
mmHg).

Results: A total of 160 patients with acute ischemic stroke undergone mechanical thrombectomy were
enrolled. One hundred and one patients in SBP<140 mmHg group and 49 patients in SBP=140 mmHg
group. In case-control matching analysis, showed no statistical difference in outcomes between groups.
However, it trended to have higher odds of sICH in the SBP>140 mmHg group (OR 4.37; p=0.357). In
subgroup analyses, lower SBP group was favored in the 3-month functional independence (OR 4.28,
p=0.003) for atherosclerotic stroke. Whilst cardioembolic stroke, higher SBP control trended to associated
with no statistically significant in lower odds of sICH and craniotomy (sICH OR 0.72; p=0.32, craniotomy
OR 0.73; p=0.56).

Conclusions: Higher blood pressure (=140 mmHg) trended to associated with sICH in acute ischemic
stroke patients undergone mechanical thrombectomy. Lower SBP (<140 mmHg) had higher odds of 3-month

functional independence in atherosclerotic stroke.
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Abstract

Introduction: Early detection and prevention are important to modify clinical outcome of dementia.
In Thailand, medical records in the past 30 years were not as good as today. It is difficult of obtain medical
data during midlife of the elders.

Objectives: To test and validate Thai late-life dementia risk score reported earlier.

Materials and Methods: Demented and non-demented elders aged 65 years and over were recruited
to this study. 262(75.7%) dementia and 84(24.3%) non-dementia with MCI or normal cognition from
memory clinic and from Neuro-computerized Neurocognitive (NN) Study at NN Lab at Faculty of Medicine
Siriraj Hospital were included in this study. Retrospective chart review of these individuals was done to
obtain current clinical data, comorbidity and lifestyle information. Body weight, TGUG and BP were
re-evaluated during the mentioned period. The late life Thai dementia risk scores are proposed by the
Dementia and Disability Project in Thai Elderly (DDP). These dementia risk factors include age, years of
education, current working status, memory compliant, BW, TGUG testing, and neuropsychiatric symptoms.
The receiver operating characteristic curve (ROC) and chi square were utilized for this validation study.

Results: Subjects had a mean age of 77.35 + 7.40 years with mean onset-to-diagnosis was 2.7yrs.
The ROC analysis of Thai late life dementia risk score showed area under the curve of 0.768 (p<0.001).
The cutoff > 8.5 points was offered with its PPV 85.59% and NPV of 41.94% respectively.

Conclusion: Thai late life dementia risk scores provide excellent results in predicting dementia risk.

It is practical to use and gives out good validation report.
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Abstract

Introduction: Mechanical thrombectomy could significantly improve stroke outcome, however, it could
be done only in a tertiary hospital and less than half of referred patients received the procedure. As a result,
knowledge of the factors associated with decision in endovascular treatment can suggest physician about
escalation percentages of mechanical thrombectomy.

Objectives: To identify factors for decision undergoing mechanical thrombectomy and good outcome
in acute ischemic stroke patients who were transferred to Siriraj Hospital.

Materials and Methods: Consecutively retrospective review in our database for patients with acute
ischemic stroke transferred to Siriraj hospital for mechanical thrombectomy from May 2019 to July 2021
was done. We reviewed baseline characteristics, clinical data of the patient, significant factors from primary
hospital and Siriraj hospital. Obtaining mechanical thrombectomy and a 90-days mRS score was recorded
as an outcome. Association between factors and outcome was investigated.

Results: 248 patients, median age 68 years, initial NIHSS score 15, ASPECT score before referring
10, mean door in to door out time of primary hospital (DIDO) was 125 minutes. Mechanical thrombectomy
was performed in 79 (31.9%) patients. The significant risk factors regarding the procedure were the presence
of M1 MCA occlusion and higher NIHSS at Siriraj hospital. In addition, younger age and lower 24-hours
NIHSS significantly affected independent status at 90 days.

Conclusion: The significant factors for undergoing mechanical thrombectomy were M1 MCA occlusion
and higher NIHSS at Siriraj hospital
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Abstract

Introduction: Neuromyelitis optica spectrum disorder (NMOSD) is an inflammatory central nervous
system demyelinating disorder. Each NMOSD relapse often leaves patients with disability. Several studies
have demonstrated the efficacy of mycophenolate mofetil (MMF) for relapse prevention in NMOSD, but there
is no data in the Thai population.

Objectives: To analyze the effectiveness and safety of MMF in Thai NMOSD patients.

Materials and Methods: We performed a retrospective review of NMOSD patients at Siriraj Hospital
from January 1994 to December 2020. NMOSD patients taking MMF for at least 6 months were included.
Pre- and post-MMF annualized relapse rate (ARR), Expanded Disability Status Scale (EDSS) scores, and
visual functional system scores were compared.

Results: Fifty-eight NMOSD patients taking MMF were included. Thirty-five patients (65.5%) were
relapse-free after MMF. The median ARR decreased from 0.80 (IQR 0.45-1.39) to 0 (IQR 0-0.31) (p < 0.001).
Over 90% had either stabilized or improved EDSS. The median EDSS score decreased from 3.5 (IQR 3-6)
to 3 (IQR 2-6) (p = 0.004). Nine patients experienced adverse events from MMF, with lymphopenia and
infection observed in 8.6% and 5.1% of the cohort, respectively. Subgroup analysis of patients switching
from azathioprine to MMF showed significantly reduced ARR and EDSS score.

Conclusions: MMF is effective for relapse prevention in Thai NMOSD patients, with low risk of adverse
events. It could be a salvage therapy for patients who fail to respond to azathioprine. Unfortunately, MMF

is not supported by the Thai Universal Health Coverage for use in NMOSD patients.
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The Utilization of RACE Scale to Predict Large Arterial
Occlusion in 24 Hours of Acute Ischemic Stroke
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Abstract

Background: There’s a significant increase in proportion of acute ischemic stroke patient referred for
mechanical thrombectomy in suspicious of large vessel occlusion (LVO).

Method: We retrospective review of acute ischemic stroke patients within 24 hours who received
computed tomography brain angiography (CTA). The NIHSS were collected as Rapid Arterial Occlusion
Evaluation Scale (RACE) and compared to standard diagnosis. Sensitivity and specificity were evaluated.
We analyzed the effect of RACE scale in different time of onset and situations of patients.

Results: Total of 491 patients were enrolled, AUCs of RACE score highly effective for detect large
vessel occlusion 0.80 (95% Cl, 0.77 to 0.84). RACE score at cut-point > 5 had the sensitivity of 78.1 (95% Cl,
72.4 10 83.1), specificity of 70.28 (95% Cl, 64.2 to 75.9), overall accuracy 74.1%. We found that the sensitivity
and specificity below 4.5 hours were 79.0% and 73.8%, > 4.5 hours were 76.0% and 63.5 % and 6-12
hours were 71.4% and 58.7 %, respectively.

Conclusion: We validate the use of RACE stroke scale in predicted large arterial occlusion within 24
hours of acute ischemic stroke in prehospital setting, with good sensitivity and specificity of assessment

LVO especially within 4.5 hours in Thai populations.
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Abstract

Introduction: Screening for early diabetic peripheral neuropathy (DN) is essential for foot ulcer
prevention. Semmes-Weinstein monofilaments (SWMF) is commonly used to detect DN in Thailand. Though,
interpretation of SWMF requires patient participation, which is susceptible to risk of error in patients with
impaired cognitive function or uncooperative patients. The stimulated skin wrinkling (SSW), in contrast can
be interpreted by trained investigators which is more appropriated.

Objectives:This research aims to investigate the functions of SSW by using eutectic mixture of local
anaesthetic (SSW-EMLA) for early DN diagnostic.

Materials and Methods: This is a cross-sectional study, 102 diabetic patients (DM group), 33 diabetic
patients with foot ulcer (DN group control), and 30 non-diabetic patients (non-DN group control) were
recruited from the Faculty of Medicine, Vajira Hospital, Navamindrathiraj University, during the period of
February 3“, 2021 to November 30", 2021. SSW was conducted by applying EMLA on tips of 2nd, 3rd,
4th finger of both hands. SWMF,sensory perception of pain (SPP),vibration perception threshold (VPT),
joint position sense (JPS) and deep tendon reflexes (DTR) were also performed on the same day.

Results:Inter-rater agreement of two investigators of SSW-EMLA was high with intraclass correlation
coefficient of 0.87 (0.824-0.904) for the right, and 0.874 (0.830-0.907) for the left hand. Kappa coefficient
of agreement of SSW-EMLA, SPP, SWMF, VPT 0.714, JPS, and DTR testing was 0.411, 0.478, 0.714, 0.444,
and 0.681, respectively. Sensitivity of SSW-EMLA testing for DN detection was 83.3%, and specificity was
85.7%.

Conclusion: SSW-EMLA can be considered as an alternative method for DN detection, due to its

non-invasiveness, inexpensiveness, and simple procedures.
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Abstract

Introduction: Autonomic dysfunction is found to occur in Parkinson’ disease. It can present in the form
of peripheral small fioer neuropathy (SFN). Because of inaccessible standard methods, establishing a
diagnosis of SFN can be challenging

Objectives: To study the prevalence of SFN in idiopathic Parkinson’s disease patients in Vajira
Neurological Clinic via the stimulated skin wrinkling test by the eutectic mixture of local anesthetics
(SSW-EMLA) method.

Materials and Methods: Thirty-three idiopathic Parkinson’s disease (PD) patients were recruited from
the neurology clinic. Twenty-two non-Parkinson’s patients served as the control. In order to detected SFN,
EMLA cream was applied to the tip of digits 2, 3, and 4 and the degree of wrinkling graded. Symptoms
were accessed by Symptom Inventory Questionnaire (SFN-SIQ) and determination of the intensity of the
neuropathic pain was performed using the Neuropathic Pain Scales (NPSI), and nerve conduction studies
(NCS) were performed to excluded large fiber neuropathy.

Results: The prevalence of SFN was 12/33 (36%) in all PD patients, while 24 out of 33 patients in the
PD group had symptoms with SFN-SIQ > 5 score. Four out of 24 who had symptoms showed abnormal
NCS. Finally, 12 patients showed symptoms with normal NCS and an abnormal SSW-EMLA test among
the PD patients. Meanwhile no SFN was detected in the control group. P values 0.003.

Conclusion: Our study showed the higher prevalence of SFN detected by the SSW-EMLA test in PD

patients in Vajira Neurology Clinic compared with the non-PD control group.
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Abstract

Introduction: Patients with epilepsy trends to have OSA than general populations which can worse
seizure control. Polysomnography is the gold standard to diagnose OSA. However, the sleep recordings
cannot be used as routine example because of their high costs and low availability. So, OSA screening
questionnaire is needed.

Objectives: The aim of the study is to compare the performances of the four commonly used OSA
screening questionnaires in patients with epilepsy

Materials and Methods: 166 patients with epilepsy were recruited from secondary medical care,
tertiary medical care and university hospital. Risk of obstructive sleep apnea was evaluated with
STOP-BANG, STOP-BAG sleep apnea scale of the sleep disorders questionnaire (SA-SDQ) and No SAS
score. Overnight polysomnography (PSG) was done to confirm diagnosis and evaluate severity of OSA

Results: Among 166 patients with epilepsy, OSA (AHI = 5) was present in 38.6% % of the patients;
19.9% of patients had moderate to severe OSA (AHI >15), and 8.4% of patients had severe OSA (AHI > 30).
The median age was 33-year-old (IQR, 25-46) and 94 (56.6%) of the patients were men. In overall, NoSUS
is the best AUC than STOP-BANG, STOP-BAG or SA-SDQ. However, there was not differ significantly on
AUC between STOP-BANG, STOP-BAG and, NoSAS in cut-off AHI score > 5, > 15 and > 30.

Conclusion: Our results suggest that these questionnaires can be useful for screening and stratification
of patients with epilepsy in diagnosis of OSA. Overall, the diagnostic ability of No SAS is higher than
STOP-BANG, STOP-BAG and SA-SDQ.
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Five-year Post Thymectomy Outcome as Evaluated by
Dosage Requirement of Pyridostigmine, Prednisolone
and Azathioprine between Thymomatous and
Non-Thymomatous Myasthenia Gravis Patients

Phattamon Wiboonpong

Division of Neurology, Department of Internal Medicine, Faculty of Medicine, Prince of Songkhla University

Abstract

Background: Post-thymectomy outcome of Thymomatous (Th) and non-thymomatous (nTh) myasthenia gravis
(MG) patients evaluated by daily dosage requirement of symptomatic orimmunosuppressive drug is limitedly studied.

Objective: To evaluate the five-year post thymectomy outcome by the dosage requirement of pyridostigmine,
prednisolone and azathioprine between thymomatous (ThMG) and non-thymomatous myasthenia gravis (nThMG)
patients.

Material and Methods: All transsternal thymectomized MG patients who had thymic histopathology results
between 2002-2020 were enrolled. Clinical demographic data and presentations between ThMG and nThMG
patients was analyzed by univariable analysis (p<0.05). The daily dosages of pyridostigmine, prednisolone and
azathioprine required during the five consecutive years after thymectomy were compared intragroup and between
the two groups pre and post thymectomy (p<0.05).

Results: The ThMG patients had significant higher age at diagnosis of MG (44 (41.8, 49.2) vs.33 (21.5, 44)
years, p=0.008), but shorter time from diagnosis to thymectomy (8.5 (2,12) vs. 22 (10.2,46.5) months, p=0.03).
The daily dosages of the medicines required for MG symptom control during the five consecutive years after
thymectomy were compared with those before thymectomy in each MG patient group (intra-group comparison).
The mean (SD) daily dosage of pyridostigmine decreased significantly at the 2" and 4" year in nThMG patients,
but non-significant reduction was shown in ThMG patients. Daily requirement of prednisolone decreased sig-
nificantly at the five consecutive years of follow-ups in both groups. Significantly higher dosage of azathioprine
was required from the 3* to 5" year in nThMG patients, whereas there was significantly increased dosage only
at the 1* year but lower dosage from the 2™ to 3" year presented in ThMG patients with a tendency to require
much lower dosage. Between the two groups, the daily dosage requirement of each medicine showed significant
smaller dosage difference of prednisolone in nThMG group than ThMG group from 2™ to 4" year with p = 0.008,
0.001, and 0.014respectively. We also explored the exacerbation and crisis rates after thymectomy. The result
showed no statistically significant difference in the rates of exacerbation or crisis between ThMG and nThMG
groups. Almost all the post thymectomy MG patients in this study were in unfavorable outcome as most of them
were classified into MM3 of MGFAPIS during the five-year follow-ups

Conclusion: Thymectomy in the indicated MG patients usually yields the long-term favorable outcome. The
immediate favorable outcome tends to start two years after thymectomy with the possibility to reduce the daily
dosage of medicines needed for treatment of MG. ThMG patients seems to respond to thymectomy better than
nThMG patients as shown by the more reduction in the daily dosages of adjunctive immunosuppressive agents
required. Therefore, we considered higher level of neuro-immunologic reaction is associated with nThMG.
Longer time of follow-up waiting for the expected post thymectomy outcome is suggested.



Vol.38 * NO.3 » 2022 Thai * Journal * of ® Neurology

Interleukin-6 Level in Cerebrospinal Fluid and
Serum of Patients with Autoimmune Encephalitis:
A Prospective Study.

Charn Suppapinyopong

Department of Neurology, Neurological Institute of Thailand

Abstract

Background: Autoimmune encephalitis is an important cause of focal or diffuse brain injury by
autoantibody. Patients with clinically suspected autoimmune encephalitis but negative for autoantibody
testing are clinical challenging in the differential diagnosis with other causes of encephalitis. Cytokine
panel especially interleukin 6 is a surrogate marker for an inflammatory pathway which may help to guide
diagnosis inflammatory causes rather than other etiologies.

Objectives: To identify the relationships of serum and cerebrospinal fluid (CSF) IL-6 level with
autoimmune encephalitis.

Material and Methods: A prospective single center study at Neurological Institute of Thailand starts
from July 1%, 2020, to June 30", 2021. Serum and CSF were collected before treatment, after standard
treatment and only serum cytokine were collected at 4-6 weeks after treatment. A clinical outcome was
assessed with modified Rankin scale.

Results: Twenty-one patients were eligible (15 in autoimmune encephalitis group and 6 in the
non — inflammatory neurological control group). Our study results showed no significant elevated of serum
and CSF IL-6 in autoimmune encephalitis patients compared with control group. The CSF IL-8 showed
trend for elevation in autoimmune encephalitis group compare with control [ 38.55 (range 21.36-71.94) VS
13.18 (range 6.44-27.64), p-value 0.079], but this increase was statistical insignificant. The serum IL-4
level was significantly low in autoimmune encephalitis group compared to normal level in control group.
The other inflammatory cytokines were not differed between two groups.

Conclusion: The IL-6 level may not be the biomarker for autoimmune encephalitis. The low level of

serum IL-4 may be used as the surrogate marker for autoimmune encephalitis patients.
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The Study of Correlation between Serum Level of
Interleukin-6 and Disease Severity in Neuromyelitis
Optica Spectrum Disorder

Nutchanun Thanomvongthai
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Abstract

Introduction: Neuromyelitis optica spectrum disorder (NMOSD) is a rare autoimmune disorder that
preferentially affect the spinal cord and optic nerve. Most patients with NMOSD experience severe relapses
that lead to permanent neurologic disability. IL-6 is the key of NMOSD pathogenesis and may be the
marker for disease severity. Adequate studies about correlation between serum IL-6 level and disease
severity in NMOSD have been lacking.

Objective: We aimed to determine the correlation between serum level of IL-6 with disease severity
in NMOSD by determining the neurological disabilities.

Methods: A single center, cross sectional study of the patients with a definite diagnosis of NMO with
AQP4-IgG positive from February 1* to November 30", 2021. Patients were divided into three groups as
clinical remission, new NMO diagnosis, and clinical relapse group. Demographic data, disease duration,
relapse rate within 2 years of follow up, Expanded Disability Status Scale (EDSS), Optic spinal severity
score (OSIS), Hauser Ambulation Index (HAI), and detail of immunosuppressive therapy were recorded
and analyzed. In new diagnosis and clinical relapse group, we collected data at three different time points
as follow: at the onset, at post-acute treatment and at after treatment 3 months. In clinical remission group,
we collected data at two time points as follows: at the time of recruitment and at three months later. The
serum and CSF level of IL-6 were also measured. The correlations between clinical finding and serum and
CSF level of IL-6 in NMO were examined.

Results: There are 17 patients recruited in the study. Among these, five were clinical remission, six
were new NMO diagnosis and six were clinical relapses. The serum IL-6 level was significant elevation in
NMO patients with high disease severity including at onset of new diagnosis group and clinical relapse
group, compared with the lower disease severity including remission group, post-acute treatment and at
after treatment 3 months in new diagnosis group and clinical relapse group. The CSF and serum IL-6
levels were not correlation with disease duration and relapse rate in 2 years follow up. Only EDSS was the
strongest independent variable and correlated with CSF IL-6.

Conclusion: The serum IL6 could be a biomarker to indicate disease severity of NMOSD.
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Abstract

Objective Obstructive sleep apnea (OSA) is common and typically unrecognized. The diagnosis of
OSA requires polysomnography which limited access. We aimed to assess the prevalence of high-risk
OSA in neurologic patients accepting the simple and widely used STOP-BANG questionnaire.

Methods A cross-sectional study of 115 adult neurological patients admitted in Neurological Institute
of Thailand. The high-risk OSA was assessed by positive STOP-BANG items >3. The comparison between
STOP-BANG groups and neurologic diseases were analyzed.

Results The sample comprised subjects with mean age 54.4 + 17.3 years, 57.4% were female and 8
of 115 patients has BMI > 30 kg/m”. 49 patients with Hypertension, 53 patients with hyperlipidemia and 23
patients with diabetes mellitus. 48 of 115 (41.7%) was high-risk OSA whereas 67 of 115 (58.3%) was low
risk OSA (p=0.008). Cerebrovascular disease was high prevalence of high-risk OSA compare to low-risk
OSA (p=0.001). No significant different was detected in other disease. Older age, high blood pressure and
male gender were three most positive items of STOP-BANG whereas observed apnea was less positive item.

Conclusion The prevalence of high-risk OSA increase in neurologic disease especially in

cerebrovascular disease. OSA screening may encourage in all neurologic patients.
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Postictal Clinical Manifestations Related Epilepsy in
Neurological Institute of Thailand

Suttanon Jantapatsakun
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Abstract

Background: Epilepsy and postictal symptoms affect quality of life. Postictal symptoms have a variety
of manifestation, to recognize that symptoms and its factor-related could help clinician to manage properly.

Objective: To describe the postictal clinical manifestations and the factor related.

Methods: Descriptive retrospective cohort study of patients with epilepsy in Neurological Institute of
Thailand, between June 2021 and November 2021. Demographic data, seizure characters and special
investigations were collected and analyze.

Results: Ninety-seven clinical seizures recording from 13 patients found postictal cognitive impairment
(32.99%), drowsiness (22.68%), hyperthermia (12.37%), hypertension (11.34%) headache (11.34%), sleep
disturbance (10.31%) autonomic dysfunction (6.19%) language dysfunction (5.15%) and psychosis (1.03%).

Conclusions: According to our findings, cognitive impairment, drowsiness, hyperthermia, hypertension,
and headache are the most common postictal clinical manifestations of epilepsy. When the seizure involved
the dominant hemisphere of temporal lobe was linked to postictal tachycardia, tachypnea, verbal cognitive
dysfunction, autonomic dysfunction, and language dysfunctions. Postictal drowsiness, tachycardia, tachypnea,
cognitive dysfunction, autonomic dysfunction, headache, and postictal duration are strong associated to
GTC seizures. To improve quality of life for patient with epilepsy must including well seizure control and
management to prevent unfavorable postictal symptoms that lead the patient to well participate with others

in daily living.
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Etiology, Clinical Characteristics, and Treatment Outcome
in Patients with Isolated Sixth Cranial Nerve Palsy
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Abstract

Objective: Isolated sixth cranial nerve palsy was the most common isolated cranial nerve palsy causing
extraocular muscle dysfunction. We study the etiology, clinical characteristics, and treatment outcome in
patients with isolated abducens nerve palsy.

Material and Methods: The medical records of 88 patients at the Neurological Institute of Thailand
from January 2013 to December 2020 were reviewed. Clinical and demographical data included age,
gender, laterality, headache location, vascular risk factors, etiology, treatment, and prognosis were collected
and analyzed.

Results: The most common etiology was microvascular ischemia (29.5%), followed by inflammation
(25.0%), and vascular disorders (20.5%). Neoplasm, abducens palsy mimics and false localizing sign,
and idiopathic were less common (13.6%, 6.8% and 4.5%, respectively). Median age was 53.5 years old.
Forty-six patients (52.3%) were male. Forty-four patients had left lateral rectus palsy, 39 patients had
problem on the right, and the remaining 5 patients had bilateral involvement. Compared to microvascular
ischemia, patients in inflammation group were younger (p<0.001), were more likely to have headache
(p=0.004), and had better prognosis at 3 months (p=0.018).

Conclusion: Microvascular ischemia was the most common etiology of isolated sixth cranial nerve
palsy. Age at onset and presence of headache are the important clues for distinguishing CN VI palsy due
to microvascular ischemia from inflammation. Prognosis was more favorable in inflammation than
microvascular ischemia group. We suggest further MRI to exclude other causes before making a diagnosis

of microvascular ischemia or an idiopathic.
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The Relationship between Age of Thrombus and
Outcomes of Cerebral Venous Sinus Thrombosis in
Neurological Institute of Thailand
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Abstract

Background: The primary thrombus component is fibrin fioer (~60%), with platelets, erythrocytes, and
leukocytes constituting the remainder (~40%).” Thrombus strength and viscoelasticity are highly associated
with fibrin features at the molecular level. With high fibrin density, the clot had been observed to be more
rigid, less permeable, and more resistant to fibrinolysis.

Objective: Therefore, we were interested in acute and early subacute stages of thrombus as the main
measures because, in those stages, thrombus formation may resist anticoagulant due to high fibrin density.
As a result, this study may provide a reference for clinicians to optimize their clinical decision to make
early appropriate management in patient with acute or early subacute stage of thrombus.

Methods: Retrospective single-center analysis of 39 patients with CVST who were hospitalized in
Neurological Institute of Thailand, during 5 years between October 2015 and October 2020. The diagnosis
and estimated age of thrombus was confirmed using conventional MRI. The correlation between subacute
stage of intramural thrombus and functional outcome at discharge and follow up of the CVST patients were
summarized and analyzed by Fisher’s exact test.

Results: Data were derived from the Neurological Institute of Thailand. Among our 39 patients, 74.4%
were women, and 25.6% were men. The median age of the overall population was 40, with a range of 18-78
years. Headache is the most frequent symptom, present in 74.4% of the patients. The most frequency of
risk factors of CVST were OCP consumption in women (38.5%). Most of the patients in both groups had
neurological improvement. No significant correlation was found between the age of the thrombus and
disease progression (P = 0.336) or complications (P = 1.000). Although there was a significant correlation
between functional outcome at discharge and age of thrombus (P = 0.046), by acute stage of thrombus
had a good outcome of 53.8% and a poor outcome of 46.2%, while all of the early subacute stages of
thrombus had a good outcome.

Conclusion: Our study reveals that age of thrombus from T1-weight and T2-weight sequence MR
imaging (MRI) were correlation with functioning outcome at discharge. overall outcome in our study was

good in both acute and early subacute stage of thrombus.
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Abstract

Objectives: To determine the cognitive impairment in Thai Amyotrophic Lateral Sclerosis patients
(ALS) by using The Thai Mental State Examination (TMSE).

Material and Methods : This is a Case-Control study analysis of 15 ALS patients and 30 healthy control
people from September 1st, 2021 to December 31st, 2021 at Neurological Institute of Thailand, Bangkok,
Thailand. Demographic data, ALS symptoms, ALS disease severity score, laboratory investigations,
medications, and TMSE score have been analyzed.

Results: TMSE total score in ALS group was significantly lower than control group (24 and 27.5,
p-value = 0.015). Judging from the score of each domains, there were the orientation and language domains
which had significant differences from the control group. The orientation median score was 6 (IQR5-6) and
6 (IQR6-6) (p-value =0.015), while the language score had wider difference as 7 (IQR5-8) and 8.50 (IQR8-9)
(p-value = 0.011). Since many ALS patients in this study (6/15) had severe upper limb weakness. This
findings resulted in lower scores from both 3-step command and drawing parts in language domain.
Therefore, we also analyzed the subgroup of ALS patients who still had good hand motor skills (9/15)
compared to matched controls (18/30). The results showed that there were no significant differences in
both TMSE total score and language score. Moreover, when we excluded the 3-step command and drawing
parts out of the language assessment (total score after excluded = 5), we also found no differences between
case and control groups. We also found that ALS disease severity had no correlation with cognitive
impairment by ALS functional rating scale, Japanese ALS severity scale, and MRC sum score.

Conclusion: The result of this study illustrates that ALS patients have certain mild cognitive impairment
in the orientation domain. this TMSE examination may not be suitable for cognitive screening for ALS
patients due to their requirement of good hand function in some parts of the tests and it is insensitive for
assessment of executive functions. Thus, this study may support that there should be a new Thai-translated

cognitive test that properly assess the ALS patients.
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