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sl chol|nerg|c system Nmiﬂﬂ‘lﬂﬂummwm@mwu
NNTINNTBNTEAL acetylcholme 'ﬂ’ﬂﬂﬂ‘l’lﬁ[ﬁm nicotinic
acetylcholine receptors' quﬂﬂﬁﬂ?mu cholinergic
pathways Tigunsday hippocampus '’ L‘Wls\lmmwm
NENIGTLN muscarmlc cholinergic receptor mmmamu
frontal cortex' st\lm:? uptake 284 choline ﬁINL‘ﬂu
anrdnAnylunszuaunsTadanzians acetylcho-
line RaxasdIY hippocampus "
® Glutaminergic signaling
m:ngmLumLﬂuma%ifaﬂ@:mmﬁa?ﬁﬁmﬁmﬁm

k2

uﬁqmmmzmumﬁué‘” wazduftadesiuniadia
long-term potentiation Taenalnidednsinumnesaiy
71n N-methyl-D-aspartate (NMDA) LA o-amino-
3-hydroxy-5-methyl-4-isoxazolepropionic acid
(AMPA)"* nnstlanilaasngaiumaylinsefusiniu
47in NMDA uaz AMPA lnefisaiueiin AMPA ay
Rendeaiunsyununisderinuansaerlszam lunos
I 30 NMDA azifiaateeiunsBuuduazaaudn’
faFueiin NMDA fliwiifiiendesiunisessan
103aaLl3ra TnemnniiaAn sz FuRaTLALIL
synaptic NMDA &3ualifiim neuroprotective
pathways daeliaadilszamagsanld weilunsl
NITAUATUALILG extrasynaptic NMDA finliifin
cell death pathways LL@xﬂizr?jum:mumﬂﬁ@mm
72U (exacerbates neurodegenerative
processes) @4HA biaAN1sag saATRATANL YA

2. Secondary messenger modulation

Cyclic adenosine monophosphate (CAMP) 11
secondary messengerﬁﬁ’]ﬁﬂﬂmm‘zw}um?mmﬁ’]
(cognitive)” Taeifitaulasl phosphodiesterases (PDEs)
salueulmFinveinfigans (hydrolyze) cAMP Tag
miﬁﬂmwudﬁmﬂgu&%@u%ﬂ phosphodiesterases
1ael% PDE inhibitors danal#iAinnnstinAINNen
(cognition-enhancing effects) & duRUT Y
NNINILEHULEY CAMP™®

3. Amyloid precursor protein

Amyloid precursor protein (APP) Lﬂuiﬂimumuﬁ

a

o
nagy Lfgmm@umma (membrane-bound) L°]Jm’1
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Tulsaniinsidenaeaszuvilszay wu 1sadalawes
#nn9afe APP luilfununnnnanind nemwdsgn
4 . 4 o aya o A
wagile amyloid plaques BN lAaANLT AR
Aaadlszain’ nnsAne lunasanaassganudn
nootropic UN9aHANANE neuroprotective effects
TaanANLTuNEU99 B-amyloid
dQellWNTEAL transforming-growth factor-p LAy

1114 nicergoline

glial-derived neurotrophic factor daaflasniuau
duissamadilszamain B-amyloid wanainiilu
memantine §AANTTA3IY B-amyloid HIUNTLLNUANG
malumas (intracellular trafficking of APP)?'

4. Cell membrane formation

wanaNUeNlunNgx nootropic adNHANANLTR
1132 NNNTaSamaalszanla (brain
regenerators) lagvialdiinaze1unisdadinmse
1/5u1l99 nerve growth factors (NGF) waz brain -
derived neurotrophic factors (BDNF) Faganalunng
UFutlgeannFaonudnlan@amalugiloy wazly

a o o/de o b4
uzingafiuaInAuaNTANiNlienalnilasnna
@englunandaienaiaseninug audnlages
Hulagld inldanunsniinssduniainaiaesanesly™

5. Oxidative stress

#nlungu nootropic UNIRAGNNLINIAINTD
ANAnayyaBaITIaIaandial Aonssiunissansa

o =3 A v AJ

wazarnnnliuilysaninasadniaanunasls @
a 1 leju o aa =
Aumantidoslunisdiunlpamastifinisuanaues
= PN = = o 2394
WwanuaziiuniTluanauaadanlldianas®
Na1adanasianuan s

$1UMSYN nootropic AMSIETUUS:INATNY

Acetylcholinesterase inhibitors

#lunNgu acetylcholinesterase inhibitors 1
donepezil, galantamine, rivastigmine Adaialdlu
T9m Alzhelmer s disease ﬂ@iﬂﬂ’ﬁ?ﬂﬂﬂqwmmm@“’
L°]n$;|‘]_|$;|\1 acetylcholinesterase VlﬁiﬂLWSJﬂ‘”ﬂ‘LlﬁJﬂﬂ@ﬁi
detlsvany acetylcholine Tneien donepezil 1flugn
wanllunisfnenguiiadalauefzaiudndas,

UUNAW WATIEALITUII wazfadin1sAnE lungy
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UseaINIgUNINANGHLAN L RTRCEAEERITT Y
Aud LA dansafiearras Ul 7 1 LazHa
Taimnnsnasag 16 14 5u” agnglafimnu nsdnen
donepezil guluuuguluszazioan 30 44 wudien
AN1NT0LAY pilot performance 167 @91 rivastigmine
annIANENgL LGN wudnansnaedenildetng
Hilse@nsnn mm?mj'faﬁLﬁumm;ﬁ‘mmﬁﬂ@ WAz
naidaudanlufansanluadnysyandulungugilae
dalmnafrzauaniasfaguusstiunasls dou
n3An® rivastigmine lungugeansqaning u
sxeizdis (7 5u) wodnenlifluase working memory
Lazen galantamine a1RRnalnaIunradLE
presynaptic nicotinic modulator 16 Fanuang
UssAnsnwilenReufienfuanvasnlunnsl4Enm
filnedalnnefrriudntiaaniagun s unanusey
Lifnnsdnenludszansqunini Seazdiulddngn
lungu acetylcholinesterase inhibitors £4584n13n13
Aneniududsy@nanininanansodae finannadnlu
UszansganIng”

Memantine

Memantine flﬂmiﬂﬂﬁ@ﬂﬂﬂqmﬁummﬂﬂqmﬁr
ﬁm%u N-methyl-D-aspartate (NMDA) %dLﬂu
receptor subtype Mfiwm glutamate receptorimﬁ
nalunistlasiunisiia over-activation 189 NMDA
receptor® lugtlaedalmimesld uananifadedn
NMDA receptor HuasianIsatjsanvevaasilszam
(neuronal survival) Imﬂmmmm?ﬁu&q extrasynaptic
NMDA receptor danaliAnnnsdud synaptic
damage WAL neuronal death WA LUN9ATIAIULH
‘W]ﬂm‘:é’ju extrasynaptic NMDA receptor NN
ﬂ’]?ﬂ?:[ﬁju pro-apoptotic signaling danalHLie
synaptic damage Wag neuronal death AN

Memantine 1flugnildsuntstunsidauan
B9ANNTRIMITUATENAUTFRINTNNY d1nFuinmm
Tandalmimed szazthunansiequias iesaniinng
ANEANENITANEN W NNTANENT8Y Barry LA
A 2 finudnnnslduen memantine Sutlsyniudiy
araXaasefiuwIY 28 dlansiTitlsyAnEnnlunis

Thai * Journal * of ® Neurology

o L o s =
imsmQﬂaa@@iﬁnLuﬂiizﬂtﬂ’]uﬂ@’]\ﬁmﬂguLLN UANAN
X o ° . o ~ )
ffadinnsinen memantine ldlunsilaus 11y
Parkinson’s disease dementia, dementia with lewy

A . .
%3 4396 mild to moderate vascular dementia®

bodies
wadaldanaadnameasu neurocognitive function
TualdfifiniaslsnnzSaunsnszanesnfedse sz
FEsunnsanesdveanes (whole brain radiotherapy)®
vie s anuLL S5 (chronic pain)*’

yanannilunemdsdainnginm memantine
ﬁslﬁ‘ifauﬁumluﬂzjuﬁluj i Tuns@ne289 Anton
uazAniz® Adnenslden memantine lungugilas
falmuasrzazidndoaiaunanedild Fuen
cholinesterase Inhibitors (ChEls) (donepezil,
rivastigmine, galantamine) w121 memantine
fulsv@vnmileldsauiugiloeiiléiu chEls dou
Tun1sdnm lutlseansganinadnisdnsnisld
memantine Weauduaivaan luatdanadasane
AUNNA WU memantine TaiduaatiNaNTaAATysi
a19und ANaula wWTan19FuinIeAIuINanLaY
mmﬂ-‘iqLﬁ'mﬁm:ﬂmmﬁﬂmagﬂLLuuﬁuﬁLL@:zh%ﬁ
2895198 %'m:Lﬁudmﬁﬂgqumﬁumumﬂﬂ%’
memantine lulszansganinadeyaddianin
Faaniadayanisdnmiiaii

Methylphenidate

Methylphenidate Lﬂuﬂﬂﬁ@@ﬂqwﬁrmzéjmwu
U72d1MAUNANN WIUTZUL noradrenergic LAY
dopaminergic system Tmaﬁu&qmi reuptake U84
mqiﬁﬂﬂ?:mqm dopamine LAZ norepinephrine Si
FINLABNLINANUTL attention deficit hyperactivity
disorder (ADHD) l4lulsaanuay (narcolepsy)®
Lsuiuen AR Re s Avann (augmenta-
tion) n135nelulsAnLAF (major depressive
disorden)* 1 luauld Alzheimer disease asnen

243 avuananiealdlupuldlspnzisy

A1N7 apathy
- 4 dd e . -
WWALTIMIa NIt aningad a9 ulsANZLES
(cancer-related fatigue)* arnn1sAnE LTl
(double-blind, placebo-controlled cross-over

design) N1513% methylphenidate wuuATLAETe
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Lﬁlz\l working memory, speed of processing Tu
Uszmnsgquamild @ Aefluuliufienadugndan
inANNAN

Modafinil

Modafinil 1lugnlunga stimulant drugs 8da1i9
1 lulsnaunay (narcolepsy) navgavielanniy
Mﬁ‘l_lﬂﬁﬂma"qm%u (obstructive sleep apnea) Lhay
AzAMNERLnAd NI UTIRAANNN9T 9N
ﬁﬁdﬁuﬁiﬂﬂﬂﬁ (shift work sleep disorder) €194
197191181017 severe fatigue luAuldlsanziFa®
W sauusnE e s Ananm (augmenta-
tion) n1s5nelulsaniA¥q (major depressive
disorden)"” waz 14 luglae Parkinson’s disease T
81N19 daytime sleepiness®® Tnaaninalnniseen
qw%ﬁmmﬂumﬁu&a uptake transporter 184
dopamine e norepinephrine N1INUNIUITIIUNTIN
agailuszuy (systematic review)* wudnenldlng
ABAINNAN MU (attention working memory)
LATN9IAREAUEL (cognitive flexibility) aaulumnu
nsFeniuazaNAndslidniau

Armodafinil

Armodafinil tilugnlunga stimulant drugs naln
m@ﬂﬂﬂqw%rmm armodafinil Az finsz 93N
derlszanm dopamine FunnseiLgan LN ALT0S
ansantlszam® armodafinil Hanuantimdy (R)-
enantiomer 189 modafinil %\1 modafinil @gﬂugﬂzﬁ’li
NANIVEHN (racemic mixture) ANAMANTRAINE
v'iﬂﬁmﬁﬁ@m@uﬁﬁmqmﬁmaum@mﬁuﬁmﬁmﬁu
TaemLIdnANFREaR (half-life) 184 (R)-enantiomer
flAntlszanns 15 Falusiannnngn (S)-enantiomer‘?‘ll
flein 4-5 dlue® fawuan armodafinil Hszsuanlu
Fanldde 6-14 dalusdaflusrazioanfiunundnidie

Weuiy modafinil ﬁﬁiﬁéﬁi"ﬁ armodafinil Lﬁmqw%

ANNFIUFD (wakefulness) /81191411091 modafinil

. wd‘d a a v dl
armodafinil nlflugniANEALNRAIUN1TUEUN
AnaNnnNsHaN RN Rilutln® (shift work sleep
disorder 2029 g yunazugaung LAt nauaInng

famﬂu (obstructive sleep apnea)™ wazldlun135ne
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19AAUNAL (narcolepsy)™ wukan1sinEn lunsi
AN Ldleld armodafinil wuLIENNNSINEN
(adjunct treatment)® wazdanuingoefinnnusnly
TunnasnEn el narcolepsy®® Avanaiuualiiuiana
Fendeiiuannusnly

Piracetam

Piracetam Lﬂuwﬁuﬁ’mm pyrrolidone %I\il,ﬂum
AUAPITIFURLILIFULINTBIENGH nootropics fifinng
Aunulpatiadoylull A 1964 TasindnanAans
Tuvdinenlulszimaiua@ean aannisAnsue
Brown warAne® 1WunnsANEILAaTeY piracetam
Weuidfeufusvaenlunguilszains 21 s1aiid
disabling spontaneous, reflex 138 action myoclonus
‘ﬁlﬁmmmﬁnmwmmr}; WU piracetam @14190
aanqnafun1etn1a tne piracetam Slddaniuen
ﬁuﬁ?ﬂﬁluj Iumﬁﬂmmmﬁﬂﬁﬁ@mG“Ium”umnmum
471 cortical

Tl a.a. 1994 1ETn1sAunnenauy lungu
nootropics®® fiflAsag¥andrandaiy piracetam
(piracetam-like nootropics) o oxiracetam,
pramiracetam, etiracetam, nefiracetam, aniracetam
WAz rolziracetam ?ﬁlwﬂuﬂqmﬁwmﬁmmm
wasuLlasniazanud@enfiinannslésuen
aqu13281 (scopolamine), n131intTaaqelwiln
(electroconvulsive shock) Lhay NNITNIENRBNTLAL
(hypoxia) i ludninnans ‘Emmﬂﬁmm?ﬁmﬁ WAz
LINNTNALUNUDN electroencephalogram (EEG) 11/1
Al udasfinnnsnsaseandian uanannien
n@juuﬁqmmmﬂmﬁummaﬁmwnﬂ@:umuﬂwﬁu
LATAAYN99a (barbiturate intoxication) kA hsng
Anmepanndenudndeiusslomiedulaeiidu
Tspaneadenluszduidntenielunans tanaln
fiRendesfunisfinaaudndslinsudaiaumin
Wn® wadedniskiunalniiaadesiuansie
1728 cholinergic

Nicergoline

Nicergoline mmmsf’]\uﬂumﬁuﬁfmm ergoline
ﬁﬁqw?ir alpha-1 adrenergic blocking activity®
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X0 o A A Y o ) ,
wanannidelinalnAaadasiuszuy cholinergic
TagAaINNITANTI UAIFUUTENIU nicergoline

Tuszeizenn® widnanNNTNENNTNeaage gl

choline-acetyltransferase LL@zLﬁummumuﬂmm
muscarinic receptor me’mmsﬁnm%ﬂumm
naaadlazniglusF1an1agIanu9 1 nicergoline
A1U1TDAANITNINIUTA acetylcholineesterase
adldaenefludAn uenainidu nicergoline
F9AINNTDLIANIAINUNNTRININTF LTI AL ]
mmﬁmﬁﬁlqLﬁmmnmm&lmﬁqq Y (N19zngaq
2ANTLAY, N135NHINIARTARE WA (electrocon-
vulsive therapy) n131# nicergoline BiasuLsznu

Tumnefn a1u190LNN dopamine turnover Tudn g

ﬁﬁmﬁmﬂimmﬂL@W’]:@ﬂwéﬂummqmu mesolimbic
area Sﬁqu’m NAANNARS dopammergm receptors
yananniy nicergoline ENINNNITNNIULAZNNT
Lﬂ@@uﬂmvlﬂml,ﬂmwmmm Ca-dependent PKC
isoforms #Aununlunalnnisdu soluble amyloid
precursor protein (APP) ‘177@ ?ﬁl\iﬁﬂﬂzjm?l,ﬁu%wum
N19anlatLAZN19aAAIURINITHAR B-amyloid
qw?ﬁrﬂs:ﬁum@ﬁwmmmLﬁuienﬁﬁmm@mhm
1% nicergoline anunsailasiuiaatszamainnig
L?‘i@uﬁﬁmmmmmmwa?ﬂmz (oxidative stress)
WATAINNNIANLUBILTAR (apoptosis) 162 yanannil
ann1sAnsImsadinuuulni adeayaaainig
pauAudasevaen ufihannzananden (1naz
auaudenszinnealoiues mqmmuﬁlfamm
ANDIUNAREA WAT NABLUTZINNTINGYL) NINNTN
1,500 318 391450 nicergoline WaeLITaUALEN
1aan™ NAIAINNIIFNEIALE nicergoline FE8IZEIN9
‘W‘LI’)"]ﬁ']’m‘]_lﬂW?"ﬂ\‘Wl’lx‘lﬂ’W?a‘/‘]_I%(LL@”L"ﬁﬂ@LL@"WJ’W
unwa‘@wqummawmmmmnumf;”mmumu
nrimast et e alies TagBudanmdiunig
Waguuamdaanniunisineliudn 2 ey uax
wumsilaeuntlasniismaengaanisineuumiidl
Ginkgo biloba

Ginkgo biloba s wilzfiag ugasulnanla

o a 1 ! d‘ IS o £
TUAIMNULNBEUNNLLNTVRNE Lummnumimiﬂh
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Uszlamilusunnnudwazannuianuidnla Tuves
wilzRaadiniduiisanlunisldnunlsn g™
néuiilevalaanniaen®™ uazn19zALesNAIAen
W=7 Geansaimanluudyfos (EGb) W9
aNNTnTaanANIRa N aTeTs ULl sT ANy
naaanaaanaz ludninaansld™” lnaasAlsnay
adnfiesdluans EGb ldun anseangnangu
wWanTaunaalalas (flavone glycosides) Saaaz 22-27
ansnalnlad 1o O wazd (ginkgolide) 5atiaz 2.8-3.4
ansnguillaunlad (ilobalide) ouay 2.6-3.2 uay
fasfingmnelnan (ginkgolic acids) Taifiu 5 daulu
a1dau (5 ppm)®
u@ﬂmnﬁmiﬁﬂmmqLﬂﬁmﬁmﬂuﬂwﬂu N
wuqn nagldansadinanlundeiaasaniuen
donepezil a1afils=Tamilunnsdnunisndalauasiy
Aninmnaas®
(ginkgolide B) anunsodudananu s sy
Uszanmiifinann B-amyloid 14
wddaziinsAnunlutszanangulunjunedou

o ¥ 1 a o
wazgalin1sAunudngnsnelnlasdd

fintdnansainanluudlefasiilssdnininlunis
araanraNadey usdsiideldudainansainain
Tuutlefaagunnfinlsransninduaanusalg
vrald AaulunisAnmenaee Kaschel wazmnie”
wuqn dnnsldansanmainlundefae (EGb 761)
Tutlsranieig nagiAnuNnIaLantias (mild
cognmve |mpa|rment‘m’a MCI) LL@“’IMN‘}J’JE}V}WHQ”
suaalday (dementia) wanannbeaiinnsAnmnli
dszainsganinadanatsay laaldasainainly
wiefing (EGb 761) Wauiuavaenluszesinanaes
nsAnE 6 dUanl wudn ansatiaannluudefiag
(EGb 761) TeifinAanugnansalunidn (quantity
of recall) laneinafidadnAny’ ™

Melatonin

Melatonin Lﬂua@ﬁuuﬁugq@ﬂﬂ pineal gland
fiwtitlunnsnauu circadian rhythm Sn1sldiflu
gATNNNTTNET (adjunctive) 14 chronic migraine
with or without aura” 4 lunnsfnEnanisuenlinas
%\uﬂu non-motor symptoms lulsm Parkinson
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disease’ 1411 nonalcoholic steatohepatitis” T d1nalnurusiafu melatonin subtype MT1 waz MT2
Alzheimer's disease WLIAN32#LT84 melatonin fins  @arinulale signaling pathway watanalndenali
mfiumu@'mmuiﬂw%@uﬁumiﬁﬂ Huaaalsn  aAnIaiIe AB LaZNNIPINEA (assembly) WnnNgdL
(progression) \ia41 melatonin fununlunisg AB" u@m’m‘ﬁﬁqmmm@%a%mz (free radical) 16"
inilasiraaiszany (neuroprotective effect) lagiwy

AN9I9N 1 87 laaLlszaeAaas Nootropic drugs PN ludszmelng

o a aaa 120 <
LRI T1EN19eN ﬂgniﬂ'\'luwaﬂszmﬂmnm
AND
WuLaENN Wuias wirlsivias wudas  wudasnn
1180 f . . . "y MY
1. donepezil diarrhea, nausea, chest pain, hypertension, syncope,  peptic ulcer 1N1mi:u Vl,uimj,i_ql
insomnia, accidental ecchymosis, eczema, hyperlipidemia, AINHD AN
injury weight loss, anorexia, gastrointestinal

hemorrhage, vomiting, urinary
frequency, urinary incontinence,
bruise, hemorrhage, abnormal
dreams, confusion, depression,
dizziness, drowsiness, emotional
lability, fatigue, hallucination,
headache, hostility, nervousness,
pain, personality disorder, arthritis,
asthenia, back pain, increased
creatine phosphokinase in blood
specimen, muscle cramps, fever

2. rivastigmine®  weight loss, bradycardia, hypertension, syncope, atrial fibrillation, atrioven- 13ﬂﬁi‘§:‘q "Lﬂﬂﬁiilxi_ql
abdominal pain , diaphoresis, dehydration, decreased tricular block, dystonia, AN ANNND
anorexia, diarrhea, appetite, dyspepsia, upper tachycardia, allergic
nausea, vomiting, abdominal pain, urinary incontinence, dermatitis (including
application site urinary tract infection, application site disseminated allergic
erythema irritation (transdermal), application dermatitis), skin blister,

(transdermal), site pruritus/rash (transdermal), Stevens-Johnson
agitation, dizziness, abnormal gait, aggressive behavior, syndrome, urticarial, severe
headache, falling, anxiety, cogwheel rigidity, confusion, vomiting (with esophageal
tremor depression, drowsiness, drug-induced rupture; following
Parkinson disease, exacerbation of  inappropriate reinitiation of
Parkinson disease, fatigue, dose), abnormal hepatic
hallucination, insomnia, malaise, function tests, hepatitis,

parkinsonism, psychomotor agitation, application site reaction
restlessness, asthenia, bradykinesia, (hypersensitivity reaction),

dyskinesia, hypokinesia nightmares, seizure
3. galantamine®  nausea, vomiting bradycardia, syncope, weight loss,  first degree atrioventricular 13ﬂ§1’i‘;u 13J15fi:51.q|
abdominal distress, abdominal pain, block, flushing, hypotension, AN ANND
decreased appetite, diarrhea, palpitations, sinus bradycardia,
dyspepsia, depression, dizziness, supraventricular extrasystole,
drowsiness, falling, fatigue, hyperhidrosis, dehydration,
headache, lethargy, malaise, dysgeusia, retching,
muscle spasm, tremor, laceration hypersomnia, myasthenia,
paresthesia, blurred vision
4. memantine®' "Lsﬂﬁiz‘i_qlm’ma‘ hypertension, hypotension, weight "Lsﬂﬁiz‘i_qlm’ma‘ 13J1£°’1’T§|:‘14 "L:Liiﬁii;i.ql
gain, abdominal pain, constipation, ANNND ANNND

diarrhea, vomiting, urinary
incontinence, aggressive behavior,
anxiety, confusion, depression,
dizziness, drowsiness, fatigue,
hallucination, headache, pain, back
pain, cough, dyspnea
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A15197 1 anslaeilszasAans Nootropic drugs NRnsldludszndlne

aMAU 51EmsEn dfnsenlieilszaenainen
ﬂ’J’]Nﬁ.
WULIagNIN Wuiias wu'lsitias wudas  wudasnin
5. methylpheni-  decreased appetite, Increased blood pressure, increased lail#szyAnud 1&1'15';’;’1.1 134'151'?;14
date™ nausea, xerostomia, heart rate, palpitations, tachycardia, ANND AND
headache, insomnia, hyperhidrosis, decreased libido,
irritability weight loss, abdominal pain,
anorexia, bruxism, constipation,
dysmenorrhea, agitation, anxiety,
confusion, depressed mood
6.  modafinil”® headache, chest pain, hypertension, aggressive behavior, Tafletozy lalloovy
decreased appetite, palpitations, tachycardia, agranulocytosis, ANND AYND
abdominal pain, vasodilation, edema, nervousness, anaphylaxis, angioedema,
nausea anxiety, dizziness, insomnia, asystole, cerebrovascular
depression, drowsiness, paresthesia, accident, delusions,
agitation, chills, confusion, emotional DRESS syndrome,
lability, hypertonia, vertigo, erythema multiforme
diaphoresis, Weight loss, increased  (pediatric patients),
thirst, diarrhea, dyspepsia, hallucination, hypersensitivity
xerostomia, anorexia, constipation,  reaction, mania, multiorgan
dyspepsia, flatulence, oral mucosa  hypersensitivity,
ulcer, eosinophilia, hepatic psychomotor agitation,
insufficiency, back pain, dyskinesia, psychosis, skin rash,
hyperkinesia, tremor, visual Stevens-Johnson
disturbance, rhinitis, pharyngitis, syndrome, suicidal
asthma, epistaxis ideation, toxic epidermal
necrolysis
7. armodafinil®’ headache palpitations, increased heart rate, dizziness, anxiety, fatigue, laildfszy laildszy
insomnia agitation, depressed mood, ANND AN
migraine, lack of
concentration, nervousness,
pain, paresthesia, skin
rash, contact dermatitis,
increased thirst
nausea, xerostomia,
diarrhea, dyspepsia, upper
abdominal pain, anorexia,
constipation, decreased
appetite, loose stools,
vomiting, seasonal allergy,
tremor, polyuria, dyspnea,
flu-like symptoms, fever
8. piracetam® 1:~i1r§1’izlmmuﬁ ansladitetlszasdinula loun allergic reaction, experience difficulty breathing, swelling, fever,
spontaneous bleeding, worse fits, hallucinations, difficulty balancing and unsteadiness when standing, anxiety and
agitation, confusion, restlessness, nervousness, sleepiness, depression, weakness, weight increase, stomach
pain, diarrhea, feeling or being sick, headache, being unable to sleep, swelling of the skin, particularly around the
face, skin rash and itching
9. nicergoline® 1ﬂ1ﬁ’izuﬂﬁﬁuﬁ abdominal discomfort restless, insomnia, Vl,aﬂcgfi;q abdominal
dizziness, headache, ANND discomfort
hypotension, flushing,
nausea, vomiting,
constipation,
hyperuricemia, Itching
10.  Ginkgo biloba 13ﬂﬁi‘$‘1.qlﬂ'ﬂﬂf‘]l anmslaiatszasdmnuld 1&un mid gastro-intestinal disorders, headache, allergic skin reactions
(EGb 761)% (reddening, swelling, itching), bleeding from organs has been reported
11.  melatonin® VLﬂG’Ti‘zym’mﬁl nightmares, dizziness, daytime VLﬂG’Ti‘zym’mﬁl 1ﬂ153;q VLiﬂé’Ti‘;qu

sleepiness, headache, short-term
feelings of depression, irritability,
stomach cramps

a al
AN AN




21sasUs:andneniiiods:inelng

unasy

. ) A vo A

#1 nootropic tueNAlAFuAMNARlaadann
A P ° v = v o o
R NHIRINNTOANANNAN LS Hwua T urinle
UsranauEuliauaulanazidnteenlFuinau ng
RENA1NIDANAMNA LA THRIINIANNUAINAANE
nalnnielusienie asnalsfimuiapsdiadansAn
UsLANBANNWIRN BN Na S U Uz ANTAIN doulu
v [ o U 13 v o o
snupNtaandsanasiadldasneaiNszalng LI
d' = 1R & v
HA9AINRTENIURINNT b 2898 LazAaslden
nelsnisguatesdidienacy

nadnssuUs:NMA

unAHatiuid1FagasfasfiiesaInaAy
NIUILAZANTILLIUABDE NATNAIN Wit
NN 2fu)aed @a131e1gsAanTsz ULz
Tsanenunadssatasmissnigud iinuldidoasy
[ v o ¥ o o
wanduiAlunsiaEneuazliauuztinlunig
BEUUNANNAILAETHANTUNNIAUNITRIATUNS
iFaany sl neginusase e unszAnsuenags
. &
13 o Tannall

1ONAISO WDV

1. Waters C. Cognitive enhancing agents: current status in
the treatment of Alzheimer’s disease. Can J Neurol Sci
1988;15:249-56.

2. Giurgea CE. The nootropic concept and its prospective
implications. Drug Dev Res 1982:2;441-6.

3. Poschel BPH. New Pharmacological Perspectives on
Nootropic Drugs [Internet]. Handbook of Psychophar-
macology. Springer US; 1988. p. 437-69. Available from:
http://dx.doi.org/10.1007/978-1-4613-0933-8_11

4. Froestl W, Muhs A, Pfeifer A. Cognitive enhancers
(nootropics). part 1: drugs interacting with receptors.
J Alzheimers Dis 2012;32:793-887.

5. Getting smart to cognitive enhancers. EClinicalMedicine
2019;11:1-2.
6. Saiz Garcia H, Montes Reula L, Portilla Fernandez A,

Pereira Sanchez V, OImo Lopez N, Mancha Heredero E,
et al. Nootropics: emergents drugs associated with new
clinical challenges 2017:41;S877-8.

11.

Vol.39 ¢ NO.3 » 2023

Suliman NA, Mat Taib CN, Mohd Moklas MA, Adenan
MI, Hidayat Baharuldin MT, Basir R. Establishing natural
nootropics: recent molecular enhancement influenced
by natural nootropic. Evid Based Complement Alternat
Med 2016;2016:4391375.

Eriksdotter M, Mitra S. Gene and cell therapy for the
nucleus basalis of Meynert with NGF in Alzheimer's
disease. Handb Clin Neurol 2021;179:219-29.

Pugsley TA, Shih YH, Coughenour L, Stewart SF. Some
neurochemical properties of pramiracetam (CI-879),
a new cognition-enhancing agent [Internet]. Vol. 3, Drug
Development Research. Wiley; 1983. p. 407-20.
Available from: http://dx.doi.org/10.1002/ddr.430030503
Wang J, Zhang HY, Tang XC. Cholinergic deficiency
involved in vascular dementia: possible mechanism and
strategy of treatment. Acta Pharmacol Sin 2009;30:
879-88.

Giovannini MG, Rodino P, Mutolo D, Pepeu G.
Oxiracetam and aniracetam increase acetylcholine
release from the rat hippocampus in vivo 2004:28;503-9.
Mondadori C. The pharmacology of the nootropics; new
insights and new questions. Behav Brain Res 1993 Dec
31;59(1-2):1-9.

Amadio M, Govoni S, Alkon DL, Pascale A. Emerging
targets for the pharmacology of learning and memory.
Pharmacol Res 2004;50:111-22.

Sumi T, Harada K. Mechanism underlying hippocampal
long-term potentiation and depression based on
competition between endocytosis and exocytosis of
AMPA receptors. Sci Rep 2020;10:14711.

Riedel G, Platt B, Micheau J. Glutamate receptor function
in learning and memory. Behav Brain Res 2003;
140(1-2):1-47.

Hardingham GE, Bading H. Synaptic versus
extrasynaptic NMDA receptor signalling: implications for
neurodegenerative disorders. Nat Rev Neurosci 2010;
11:682-96.

Rose G, Hopper A, De Vivo M, Tehim A. Phosphodiesterase
inhibitors for cognitive enhancement. Curr Pharm Des
2005;11:3329-34.

Bollen E, Puzzo D, Rutten K, Privitera L, De Vry J,
Vanmierlo T, et al. Improved long-term memory via
enhancing cGMP-PKG signaling requires cAMP-PKA
signaling. Neuropsychopharmacology 2014;39:2497-505.
Ritter JM. Drugs for Alzheimer’s disease. Br J Clin
Pharmacol 2012;73:501-3.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Vol.39 ¢ NO.3 * 2023

Gao X, Zheng CY, Qin GW, Tang XC, Zhang HY. S-52,
a novel nootropic compound, protects against ?-amyloid
induced neuronal injury by attenuating mitochondrial
dysfunction. J Neurosci Res 2012;90:1981-8.

Ito K, Tatebe T, Suzuki K, Hirayama T, Hayakawa M,
Kubo H, Tomita T, Makino M. Memantine reduces the
production of amyloid-f peptides through modulation of
amyloid precursor protein trafficking. Eur J Pharmacol
2017;798:16-25.

Pro M. How to grow brain cells with nootropics for
neurogenesis [Internet]. Mind Lab Pro®. Available from:
https://www.mindlabpro.com/blogs/nootropics/grow-
brain-cells-nootropics-neurogenesis

Kessler J, Thiel A, Karbe H, Heiss WD. Piracetam
improves activated blood flow and facilitates rehabilitation
of poststroke aphasic patients. Stroke 2000;31:2112-6.
Malik M, Tlusto$ P. Nootropics as cognitive enhancers:
types, dosage and side effects of smart drugs. Nutrients
2022;14:3367.

Tiwari S, Atluri V, Kaushik A, Yndart A, Nair M. Alzheimer's
disease: pathogenesis, diagnostics, and therapeutics.
Int J Nanomedicine 2019;14:5541-54.

Wezenberg E, Verkes RJ, Sabbe BGC, Ruigt GSF,
Hulstijn W. Modulation of memory and visuospatial
processes by biperiden and rivastigmine in elderly
healthy subjects. Psychopharmacology 2005;181:
582-94.

Roésler M, Anand R, Cicin-Sain A, Gauthier S, Agid Y,
Dal-Bianco P, Stahelin HB, Hartman R, Gharabawi M.
Efficacy and safety of rivastigmine in patients with
Alzheimer's disease: international randomised controlled
trial. BMJ 1999;318(7184):633-8.

Mumenthaler MS, Yesavage JA, Taylor JL, O'Hara R,
Friedman L, Lee H, Kraemer HC. Psychoactive drugs
and pilot performance: a comparison of nicotine,
donepezil, and alcohol effects. Neuropsychopharmacol-
ogy 2003;28:1366-73.

Rogawski MA, Wenk GL. The neuropharmacological
basis for the use of memantine in the treatment of
Alzheimer’s disease. CNS Drug Rev 2003;9:275-308.
Wang R, Reddy PH. Role of glutamate and NMDA receptors
in alzheimer’s disease. J Alzheimers Dis 2017;57:1041-8.
Namenda® (memantine) [package insert]. Madison, NJ:
Allergan USA Inc; November 2018.

Reisberg B, Doody R, Stoffler A, Schmitt F, Ferris S,
Mébius HJ. Memantine in moderate-to-severe Alzheimer's

disease. N Engl J Med 2003;348:1333-41.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Thai * Journal * of ® Neurology

Emre M, Tsolaki M, Bonuccelli U, Destée A, Tolosa E,
Kutzelnigg A, et al. Memantine for patients with
Parkinson’s disease dementia or dementia with Lewy
bodies: a randomised, double-blind, placebo-controlled
trial. Lancet Neurol 2010;9:969-77.

Aarsland D, Ballard C, Walker Z, Bostrom F, Alves G,
Kossakowski K, et al. Memantine in patients with
Parkinson’s disease dementia or dementia with Lewy
bodies: a double-blind, placebo-controlled, multicentre
trial. Lancet Neurol 2009:;8:613-8.

Wilcock G, Mébius HJ, Stoffler A; MMM 500 group. A
double-blind, placebo-controlled multicentre study of
memantine in mild to moderate vascular dementia
(MMMS500). Int Clin Psychopharmacol 2002;17:297-305.
Brown PD, Pugh S, Laack NN, Wefel JS, Khuntia D,
Meyers C, et al. Memantine for the prevention of cognitive
dysfunction in patients receiving whole-brain radiotherapy:
a randomized, double-blind, placebo-controlled trial.
Neuro Oncol 2013;15:1429-37.

Shanthanna H. Memantine: features and application in
the management of chronic pain [Internet]. Treatments,
Mechanisms, and Adverse Reactions of Anesthetics and
Analgesics. Elsevier; 2022. p. 121-30. Available from:
http://dx.doi.org/10.1016/B978-0-12-820237-1.00013-2
Porsteinsson AP, Grossberg GT, Mintzer J, Olin JT;
Memantine MEM-MD-12 Study Group. Memantine
treatment in patients with mild to moderate Alzheimer’'s
disease already receiving a cholinesterase inhibitor:
a randomized, double-blind, placebo-controlled trial.
Curr Alzheimer Res 2008;5:83-9.

Schugens MM, Egerter R, Daum |, Schepelmann K,
Klockgether T, Loschmann PA. The NMDA antagonist
memantine impairs classical eyeblink conditioning in
humans. Neurosci Lett 1997;224:57-60.

Bassetti CLA, Kallweit U, Vignatelli L, Plazzi G,
Lecendreux M, Baldin E, et al. European guideline and
expert statements on the management of narcolepsy in
adults and children. Eur J Neurol 2021;28:2815-30.
American Psychiatric Association Practice Guidelines
for the Treatment of Patients With Major Depressive
Disorder 2010; Available from: http://dx.doi.org/10.1176/
appi.books.9780890423387.654001

Mintzer J, Lanctét KL, Scherer RW, Rosenberg PB,
Herrmann N, van Dyck CH, et al. Effect of methylphenidate
on apathy in patients With alzheimer disease: The AD-
MET 2 randomized clinical trial. JAMA Neurol 2021;
78:1324-32.

9



10

21sasUs:andneniiiods:inelng

43.

44,

45.

46.

47.

48.

49.

50.

51.

Padala PR, Padala KP, Lensing SY, Ramirez D, Monga
V, Bopp MM, et al. Methylphenidate for apathy in
community-dwelling older veterans with mild alzheimer’s
disease: a double-blind, randomized, placebo-controlled
trial. Am J Psychiatry 2018;175:159-68.

Belloni S, Arrigoni C, de Sanctis R, Arcidiacono MA,
Dellafiore F, Caruso R. A systematic review of systematic
reviews and pooled meta-analysis on pharmacological
interventions to improve cancer-related fatigue. Crit Rev
Oncol Hematol 2021;166:103373.

Linssen AM, Sambeth A, Vuurman EF, Riedel WJ. Cognitive
effects of methylphenidate in healthy volunteers: a review
of single dose studies. Int J Neuropsychopharmacol
2014;17:961-77.

Jean-Pierre P, Morrow GR, Roscoe JA, Heckler C, Mohile
S, Janelsins M, et al. A phase 3 randomized, placebo-
controlled, double-blind, clinical trial of the effect of
modafinil on cancer-related fatigue among 631 patients
receiving chemotherapy: a University of Rochester
Cancer Center Community Clinical Oncology Program
Research base study. Cancer 2010;116:3513-20.
Nufez NA, Joseph B, Pahwa M, Kumar R, Resendez MG,
Prokop LJ, et al. Augmentation strategies for treatment
resistant major depression: A systematic review and
network meta-analysis. J Affect Disord 2022;302:385-
400.

Hogl B, Saletu M, Brandauer E, Glatzl S, Frauscher B,
Seppi K, et al. Modafinil for the treatment of daytime
sleepiness in Parkinson’s disease: a double-blind,
randomized, crossover, placebo-controlled polygraphic
trial. Sleep 2002;25:905-9.

Mdiller U, Rowe JB, Rittman T, Lewis C, Robbins TW,
Sahakian BJ. Effects of modafinil on non-verbal cognition,
task enjoyment and creative thinking in healthy
volunteers. Neuropharmacology 2013;64:490-5.
Tembe DV, Dhavale A, Desai H, Mane DN, Raut SK,
Dhingra G, et al. Armodafinil versus Modafinil in patients
of excessive sleepiness associated with shift work sleep
disorder: a randomized double blind multicentric clinical
trial. Neurol Res Int 2011;514351.

Daley JT. (2020). Sleep disorders. Amthor FR, & Theibert
AB, & Standaert DG, & Roberson ED.(Eds.), Essentials
of Modern Neuroscience. McGraw Hill. Available from:
https://accessmedicine-mhmedical-com.ejournal.
mahidol.ac.th/content.aspx?bookid=2938&section
id=247992885

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Vol.39 ¢ NO.3 » 2023

Darwish M, Kirby M, Hellriegel ET, Robertson P Jr.
Armodafinil and modafinil have substantially different
pharmacokinetic profiles despite having the same
terminal half-lives: analysis of data from three
randomized, single-dose, pharmacokinetic studies. Clin
Drug Investig 2009;29:613-23.

Drake C, Gumenyuk V, Roth T, Howard R. Effects of
armodafinil on simulated driving and alertness in shift
work disorder. Sleep 2014;37:1987-94.

Kuan YC, Wu D, Huang KW, Chi NF, Hu CJ, Chung CC,
et al. Effects of Modafinil and Armodafinil in patients with
obstructive sleep apnea: a meta-analysis of randomized
controlled trials. Clin Ther 2016;38:874-88.

Harsh JR, Hayduk R, Rosenberg R, Wesnes KA, Walsh
JK, Arora S, et al. The efficacy and safety of armodafinil
as treatment for adults with excessive sleepiness
associated with narcolepsy. Curr Med Res Opin 2006;
22:761-74.

Hirshkowitz M, Black JE, Wesnes K, Niebler G, Arora S,
Roth T. Adjunct armodafinil improves wakefulness and
memory in obstructive sleep apnea/hypopnea syndrome.
Respir Med 2007;101:616-27.

Brown P, Steiger MJ, Thompson PD, Rothwell JC, Day
BL, Salama M, at al. Effectiveness of piracetam in cortical
myoclonus. Mov Disord 1993;8:63-8.

Gouliaev AH, Senning A. Piracetam and other structurally
related nootropics. Brain Res Brain Res Rev 1994;
19:180-222.

Mondadori C, Petschke F, Hausler A. The effects of
nootropics on memory: new aspects for basic research.
Pharmacopschiat 1989;22:102-6.

Herrmann WM, Stephan K, Gaede K, Apeceche M. A
multicenter randomized double-blind study on the
efficacy and safety of nicergoline in patients with
multi-infarct dementia. Dement Geriatr Cogn Disord
1997;8:9-17.

Winblad B, Fioravanti M, Dolezal T, Logina |, Milanov |G,
Popescu DC, et al. Therapeutic use of nicergoline. Clin
Drug Investig 2008;28:533-52.

Tanaka M, Yoshida T, Okamoto K, Hirai S. Antioxidant
properties of nicergoline; inhibition of brain auto-oxidation
and superoxide production of neutrophils in rats. Neu-
rosci Lett 1998;248:68-72.

Saletu B, Garg A, Shoeb A. Safety of Nicergoline as an
agent for management of cognitive function disorders.

BioMed Research International 2014;1-6.



64.

65.

66.

67.

68.

69.

70.

71.

72.

Vol.39 ¢ NO.3 * 2023

Abdel-Zaher AO, Farghaly HSM, El-Refaiy AEM, Abd-
Eldayem AM. Protective effect of the standardized leaf
extract of Ginkgo biloba (EGb761) against hypertension-
induced renal injury in rats. Clin Exp Hypertens 2018;40:
703-14.

Zhang J, Wang J, Zhou GS, Tan YJ, Tao HJ, Chen JQ,
etal. Studies of the anti-amnesic effects and mechanisms
of single and combined use of donepezil and ginkgo
ketoester tablet on Scopolamine-induced memory
impairment in mice. Oxid Med Cell Longev 2019;8636835.
Zhou X, Qi Y, Chen T. Long-term pre-treatment of
antioxidant Ginkgo biloba extract EGb-761 attenuates
cerebral-ischemia-induced neuronal damage in aged
mice. Biomed Pharmacother 2017:85:256-63.

Li ZY, Chung YH, Shin EJ, Dang DK, Jeong JH, Ko SK,
etal. YY-1224, a terpene trilactone-strengthened Ginkgo
biloba, attenuates neurodegenerative changes induced
by B-amyloid (1-42) or double transgenic overexpression
of APP and PS1 via inhibition of cyclooxygenase-2.
J Neuroinflammation 2017;14:94.

Chavez-Morales RM, Jaramillo-Juarez F, Rodriguez-
Vazquez ML, Martinez-Saldafia MC, Del Rio FAP,
Garfias-Lopez JA. The Ginkgo biloba extract (GbE)
protects the kidney from damage produced by a single
and low dose of carbon tetrachloride in adult male rats.
Exp Toxicol Pathol 2017;69:430-4.

ShiC, Zhao L, Zhu B, LiQ, Yew DT, Yao Z, et al. Protective
effects of Ginkgo biloba extract (EGb761) and its
constituents quercetin and ginkgolide B against
beta-amyloid peptide-induced toxicity in SH-SY5Y cells.
Chem Biol Interact 2009;181:115-23.

Kaschel R. Specific memory effects of Ginkgo biloba
extract EGb 761 in middle-aged healthy volunteers.
Phytomedicine 2011;18:1202-7.

Yang X, Zheng T, Hong H, Cai N, Zhou X, Sun C, et al.
Neuroprotective effects of Ginkgo biloba extract and
Ginkgolide B against oxygen-glucose deprivation/
reoxygenation and glucose injury in a new in vitro
multicellular network model. Frontiers of Medicine
2017;12:307-18.

Liu H, Ye M, Guo H. An updated review of randomized
clinical trials testing the improvement of cognitive
function of Ginkgo biloba extract in healthy people and

alzheimer’s patients. Front Pharmacol 2020;10:1688.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Thai * Journal * of ® Neurology

Ebrahimi-Monfared M, Sharafkhah M, Abdolrazaghnejad
A, Mohammadbeigi A, Faraji F. Use of melatonin versus
valproic acid in prophylaxis of migraine patients:
A double-blind randomized clinical trial. Restor Neurol
Neurosci 2017;35:385-93.

Ma H, Yan J, Sun W, Jiang M, Zhang Y. Melatonin
treatment for sleep disorders in parkinson’s disease:
a meta-analysis and systematic review. Front Aging
Neurosci 2022;14:784314.

Akhavan Rezayat A, Ghasemi Nour M, Bondarsahebi Y,
Hozhabrossadati SA, Amirkhanlou F, Akhavan Rezayat
S,etal. The effects of melatonin therapy on the treatment
of patients with Non-alcoholic steatohepatitis: A systematic
review and Meta-analysis on clinical trial studies. Eur J
Pharmacol 2021;905:174154.

Li'Y, Zhang J, Wan J, Liu A, Sun J. Melatonin regulates
AP production/clearance balance and A neurotoxicity:
A potential therapeutic molecule for Alzheimer’s disease.
Biomed Pharmacother 2020;132:110887.

Shukla M, Govitrapong P, Boontem P, Reiter RJ,
Satayavivad J. Mechanisms of melatonin in alleviating
alzheimer’s disease. Curr Neuropharmacol 2017;
15:1010-31.

Ritalin® LA (methylphenidate) [package insert]. East
Hanover, NJ: Novartis Pharmaceuticals; June 2021.
Provigil® (modafinil) [package insert]. North Wales, PA:
Teva Pharmaceuticals USA Inc; August 2021.
Donepezil hydrochloride extended release tablets
[package insert]. Pulaski, TN: AVKARE Inc; March 2015.
Galantamine (galantamine tablets, USP) [package
insert]. Weston, FL: Apotex Corp; October 2020.
Rivastigmine tartrate capsules (rivastigmine) [package
insert]. Ahmedabad, Gujarat, India: Cadila Pharmaceuticals
Limited; February 2021.

Nootropil® (piracetam) [package insert]. Available from:
https://www.medicines.org.uk/emc/product/2990/smpc.
Sermion®. [package insert]. Germany: : Dr. Willmar
Schwabe GmbH & Co.; 2021.

Tebonin forte® [package insert]. Germany: : Dr. Willmar
Schwabe GmbH & Co.; 2021.

Besag FMC, Vasey MJ, Lao KSJ, Wong ICK. Adverse
events associated with melatonin for the treatment of
primary or secondary sleep disorders: a systematic

review. CNS Drugs 2019;33:1167-86.

"



ORIGINAL ARTICLE

12

91sasUs:anangnurvus:nalng

Vol.39 ¢ NO.3 * 2023

Role of Etifoxine as an
Adjunctive Treatment in
Patients with
Drug-Resistant Epilepsy
with Comorbid Anxiety
Symptoms

Sittichoke Sirimontakan,
Siriphong Thanapatphakin,
Pasiri Sithinamsuwan,

Sittichoke Sirimontakan', Siriphong Thanapatphakin?,
Pasiri Sithinamsuwan'

"Division of Neurology, Department of Medicine,
Phramongkutklao Hospital, Bangkok, 10400, Thailand
“Faculty of Pharmaceutical Science, Burapha University,
Chonburi, 20131, Thailand

Corresponding author:

Sittichoke Sirimontakan

Division of Neurology, Department of Medicine,
Phramongkutklao Hospital, Bangkok, 10400, Thailand
E-mail: Super-engine@hotmail.com

FUAURLIL 26 Wi eid 2566, UsULlpasiuatil 24 wounIAN 2566, ABLFLAURLTLANNI 29 WHn1AN 2566



Vol.39 ¢ NO.3 * 2023

Thai * Journal * of ® Neurology

13

depression, quality of life and seizure controls
between the etifoxine group and the placebo
groups. Etifoxine was safe in the epilepsy
population.

Conclusion: Etifoxine for patients with
drug-resistant epilepsy (DRE) reduced HAM-anxiety
score over the study time, which the benefits
appeared especially on fear and sleep subtypes of
anxiety.

Keywords: drug resistance focal epilepsy,
etifoxine, anxiety, HAM-A, PHQ9, QOLIE-10

Introduction

Epilepsy is a high prevalent neurological
disorder that affects people of all ages and lives all
around the world. Patients with epilepsy are three
times more fatality rate than the general population.’
Furthermore, they are 2-3 times more likely than
those without epilepsy to have mental disorders,
including anxiety and sadness.”” Their bidirectional
effects, such psychological issues might increase
seizure frequency or severity. As a result, assessing
anxiety or depression is critical in epilepsy and
should not be overlooked.” According to several
previous studies®®, anxiety affects 28 percent of
people. Drug-resistant epilepsy (DRE) has a higher
prevalence than epilepsy that is adequately
managed.’ In two investigations conducted in
Thailand, anxiety in epilepsy was shown to be 5.3
percent® and 39 percent’. Female gender,
unemployment, focal onset epilepsy, stigma,
extended duration of medication resistant epilepsy,
and high seizure frequency are all risk factors for
anxiety in Thai epilepsy patients."®"

Treatment-resistance epilepsy affects quality
of life. Therefore, further medical studies are

needed. Most of the patients experience anxiety

symptoms and this can aggravate seizures. Higher
anxiety results in the decreased level of various
neurotrophic factors and impaired production of
proinflammatory cytokines. The anxiolytic etifoxine
used to treat anxiety states and adjustment disorder,
a class of Benzoxazines (non-Benzodiazepines),
acts as a dual-mechanism against GABAergic
transmission through activation of GABA-A at 5 /3,
subunit position (positive allosteric modulation;
PAM) and induces the creation of neuroactive
steroid (NAS) such as allopregnanolone through
activation of translocator protein (TSPO) at the cell
membrane in the mitochondria, where the
neuroactive steroid is also a positive allosteric
modulation at the GABA-A receptor. From such a
mechanism it is likely to be synergistic affects the
function of the GABAergic neurotransmission
system for better. Therefore, researchers aimed to
study the role of this drug as the adjunctive
treatment in drug-resistant focal epileptic patients

with comorbid anxiety symptoms.

Materials and Methods

Primary objectives

1. To study the reduction of anxiety and
depression scores using HAM-A

Secondary objectives

1. To study the improvement of depressive
symptoms measuring by PHQ-9 and the quality of
life of epilepsy patients by QOLIE-10 in Thai version

2. To determine seizure reduction and safety
of the treatment

Study design and study period

This study is a randomized single-blind
placebo controlled, conducted from July 2021 to
December 2022. Patients with drug resistant focal

epilepsies treated at Division of Neurology,
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Department of Medicine, Phramongkutklao Hospital
were invited to participate.

Patient selection

Inclusion criteria

1. Age = 20 years old

|u

2. Diagnosed with medically resistant “foca

epilepsy
- Average seizure frequency = 3 times/
month, determine from the past 3 months
- Taking at least 2 antiepileptic drugs

(AEDs) “or” expose to at least 2 sequential
monotherapies, with proper dosage and good
compliance

3. Comorbid mild-to-severe anxiety
symptoms: defined as HAM-A score of 1-30

4. Can maintainable the same concomitant
AEDs, other neuropsychiatric medications, and
hormonal medications with stable dosage
throughout the study from 1 month before the study
to entire 3 months after the enrolment

5. In reproductive potential patients, must
accept to use at least one method of birth control

Exclusion criteria

1. Any history or presence of hepatic diseases

2. Myasthenia gravis

3. Patients with congenital galactosemia,
glucose and galactose malabsorption syndrome or
lactase deficit

4. Inability or difficulty swallowing whole
capsule

5. History of alcohol abuse

6. Pregnancy, lactation, and plan to conceive

7. Simultaneous participant to a clinical trial

or in exclusion period of a previous clinical trial

Vol.39 ¢ NO.3 » 2023

8. Any conditions or personal circumstances
that, in the opinion of investigator, renders the
subject unlikely or unable to comply with the full
study protocol

9. Currently taking = 2 antidepressants

10. Currently taking “ONLY 1” benzodiazepine
but the dosage is very high: alprazolam (10 mg/d),
diazepam (40 mg/d), chlordiazepoxide (100 mg/d),
clobazam (40 mg/d), clonazepam (40 mg/d),
flunitrazepam (2 mg/d), lorazepam (10 mg/d),
midazolam (20 mg/d)

11. Currently taking morphine or its derivative,
antipsychotic agents, recreational agents: CBD,
etc., herbal medicines (Withdrawal period must be
at least 3 months before screening.)

12. History of poor medication adherence

13. Advanced cancer or severe medical
conditions

14. Severe psychiatric ilinesses and history of
suicidal ideas or attempts

15. History of status epilepticus within 1
previous year

16. Currently taking etifoxine or progesterone
therapy (wash out period of 60 days)

17. Baseline GFR< 30 ml/minute/1.73 m?)

18. Previous history of allergic to etifoxine or
progesterone

19. Unsuitable veins for repeated vein
puncture

Sample size

Total 40 patients for whole clinical study:
intervention group (n 20), placebo group (n 20),
Stratified by 1) gender and 2) taking enzyme inducer
AEDs (Figure 1.)
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Figure 1 Stratify

Evaluation batteries

1) Hamilton Anxiety Rating Scale; HAM-A for
anxiety

2) Patient Health Questionaire-9 Thai version;
PHQ-9T for depression

3) Patient Weighted Quality of Life in
Epilepsy-10; QOLIE-10 for quality of life.

4) Seizure diary for the 1-month seizure
frequency

Study flow

Visit 1 (week -4)

- Patients are informed and sign consent to
participate the trial.

- Demographic data including history of
epilepsy are collected. Evaluate anxiety level using
HAM-A score-Thai

- After screening period, the patients will be
appointed in the next 4 weeks for the 2™ visit.

Visit 2 (week 0)

- Review seizure diary (check for eligibility,
inclusion criteria if seizure frequency >3 times a
month)

- Assess anxiety by HAM-A-Thai, depression
by PHQ-9-Thai, Quality of life by QOLIE 10-Thai

randomization

- Blood test for renal and liver function,
electrolyte, and complete blood count (baseline lab
for safety analysis)

- Randomized patients into intervention group
or placebo group as stratify and blocked randomi-
zations (using gender and enzyme inducer AEDs)

- Intervention groups will be assigned to
take etifoxine (50 mg/cap) 2 capsule g 12 hours
(dispensed 140 capsules/month)

- Placebo: identical capsule, container and
taking at the same dosage and time as original
drugs in intervention groups (dispensed 140
capsules/month)

- Patients note in their seizure diary (monthly
basis) for seizure events and adverse events from
medications

- Pregnancy test for child baring age female
patient is done.

- Appointment for the next visit (4 weeks later)

Visit 3 (week 4)

- After taking medicine for 4 weeks, the
patients return medicines for compliance check and

seizure diaries are also collected.

15
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- Evaluate anxiety, depression and quality of
life using the same batteries (HAM-A-T, PHQ-9-T
and QOLIE-10-T)

- Pregnancy test for child baring age female
patient

- Intervention groups take etifoxine (50 mg/
cap) 2 capsule g 12 hours (dispensed “2" sets of
140 capsules, total “280” capsules)

- Placebo: identical capsule, container and
taking at the same dosage and time as original
drugs in intervention groups (dispensed “2” sets of
140 capsules, total of “280” capsules)

- Patients note in the seizure diary (x2) for
seizure events and also adverse events from
medications

Visit 4 (week 8, telephone visit)

- To evaluate adverse events from medication

and make sure that the patients have good compliance

- Inform the patients to change the package
of medicine and seizure diary and keep the old ones
for researcher to review

Visit 5 (week 12)

- Return and review seizure diary, and
adverse event from medications

- Pill counts for compliance check

- Evaluate anxiety, depression and quality of
life using the same batteries (HAM-A-T, PHQ-9-T
and QOLIE-10-T)

- Blood test for renal and liver function,
electrolyte and complete blood count (baseline lab
for safety analysis)

- Pregnancy test for child baring age female
patient

Visit 6 (week 16, telephone visit)

- Telephone interview after discontinuing

medicine for 2 weeks: review for withdrawal

and note any events on the seizure diary symptoms

Table 1 Study timeline
VISIt ,] st 2nd 3rd 4th 5!h 6!h
Week -4 0 4 8 12 16

Action and Plan Screening Baseline

Consent X

Inclusion/Exclusion

Randomization

Dispend medication
EorP-->2cap.q12h
(E; Etifoxine, P; Placebo)

1" month | Telephone visit | 3 month | Telephone visit

EorP
1cap.q12h

(for 2 weeks)

Dispend seizure diary

Return and review seizure diary

HAM-A-T

PHQ-9-T

QOLIE-10-T

Adverse event (clinical)

Safety test (LFT, CBC, Electrolyte)
Patient traveling expense

Urine pregnancy test

Withdrawal period
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Statistical analysis and ethical consideration

This study (Q020h/63) was approved by our
local IRB on February 25", 2021. Continuous variables
were presented as mean and standard deviation if
normally distributed, or by median and interquartile
range [IQR] if not. Categorical variables were
presented as frequency and percentage. Chi-square
or Fisher Exact test were used to determine difference
of categorical variable between groups. Independent
sample t-test or Mann Whitney U test were determined
different of continuous variable between groups.
Paired t-test, or Friedman test or Wilcoxon Signed
Rank test were used to determine the difference
within group. A P-value of less than 0.05 was
considered statistically significant. Statistical

analyses were performed in SPSS 26.0.

Table 2 Baseline characteristics

Thai * Journal * of ® Neurology

Result

1. Demographic characteristics

Sixty-six patients with drug-resistant epilepsy
were invited to participate the study. There were
40 patients met selection criteria. In etifoxine group,
initially there were 20 patients, but three patients were
drop out before visit 8-week after randomization.
Therefore, 17 patients in etifoxine group were finally
analyzed for per protocol analysis. In placebo group,
initially there were 20 patients, but three patients
were drop out before visit 8-week after randomization.
Therefore, 17 patients in placebo group were finally
analyzed for per protocol analysis.

Mean age of etifoxine group was 35.06 years
old, while placebo was 33.94 years old, p-value of
0.666. Male was 9 (52.9 %), 10 (58.8 %), in the
etifoxine group and the placebo group, respectively,
p-value 0.730. Demographic characteristics and

concomitant medications were detailed in Table 2.

Total (34) Etifoxine (17) Placebo (17) p-value
(meanzsd) (meanzsd) (meanzsd)
Number (%) Number (%) Number (%)
Average age (year) 34.5+13.69 35.06£13.22 33.94%14.53 0.666"
Male gender 19 (55.9) 9 (52.9) 10 (58.8) 0.730 ¢
Average epilepsy onset (years) 17.82+10.67 17.82+12.21 17.82+9.27 0.769"
Average epilepsy duration (years) 15.94+11.83 17.29+£9.83 14.59%13.72 0.195"
Epilepsy etiology group 0.419°
Cryptogenic focal epilepsy 26 (76.5) 12 (70.6) 14 (82.4)
Symptomatic focal epilepsy 8 (23.5) 5(29.4) 3(17.6)

Hypertension 0 0 NA
Dyslipidemia 1(2.9) 0 1(5.9) NA
Diabetes mellitus 0 0 NA
Stroke 0 0 NA
History of major depressive disorder 3(8.8) 2(11.8) 1(5.9) NA
Insomnia 1(2.9) 1 0 NA
History of traumatic brain injury 1(2.9) 1(5.9) 0 NA
Mental retardation 0 0 0 NA
Hypothyroid 1(2.9) 0 1(5.9) NA
Alcoholism 1(2.9) 0 1(5.9) NA
Smoking 1(2.9) 0 1(5.9) NA
Drug abuse 1(2.9) 0 1(5.9) NA
Average Seizure frequency/month: at screening time 5.71+£12.66 442.92 7.41£17.78 0.470"
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Total (34) Etifoxine (17) Placebo (17) p-value
(meanzsd) (meanzxsd) (meanzsd)
Number (%) Number (%) Number (%)

Report of stress: at screening time 29 (85.3) 14 (82.4) 15 (88.2) 1.000
Average HAM-A score: at screening time 14.91+£8.16 16.24+9.05 13.59£7.19 0.448"
Enzyme inducer medication use 22 (64.7) 14 (82.4) 8 (47.1) 0.031°
On Brivaracetam (BRV) 16 (47.1) 10 (58.8) 6 (35.3) 0.169
Average BRV dose (mg) 146.87+46.44 145+43.78 150+54.77 0.048*
On Carbamazepine 9 (26.5) 6 (35.3) 3(17.6) 0.438
Average Carbamazepine dose (mg) 822.22+438.11 1016.67+402.08 433.33+152.75 0.667
On Topiramate 6 (17.6) 5(29.4) 1(5.9) 0.175
Average Topiramate dose (mg) 183.33+116.9 200+£122.47 100.0£0 0.690
On Phenytoin 10 (29.4) 5(29.4) 5(29.4) 1.000
Average Phenytoin dose (mg) 315+52.97 330+44.72 300£61.24 0.143
On Levetiracetam 9 (26.5) 3(17.6) 6 (35.3) 0.438
Average Levetiracetam dose (mg) 1875+790.57 2500+866.03 1500500 0.132
On Valproate 12 (35.3) 5(29.4) 7 (41.2) 0.473
Average Valproate dose (mg) 1158.42+649.95 1416.83+860.87 900+167.33 0.786
On Clobazam 8 (23.5) 5(29.4) 3(17.6) 0.688
Average Clobazam dose (mg) 6.25+3.54 7+4.47 5+0 0.667
On Zonisamide 2(5.9) 2(11.8) 0 NA
Average Zonisamide dose (mg) 300+141.42 300+141.42 0 NA
On Perampanel 1(2.9) 1(5.9) 0 NA
Average Perampanel dose (mg) 8.0 8.0 0 NA
On Lamotrigine 3(8.8) 2(11.8) 1(5.9) NA
Average Lamotrigine dose (mg) 150+139.19 212.5+123.74 25.0%0 NA
On Oxcabazepine 1(2.9) 0 1(5.9) NA
Average Oxcarbazepine dose (mg) 450 0 4500 NA
On Lacosamide 1(2.9) 1(5.9) 0 NA
Average Lacosamide dose (mg) 100.0£0 100.0+0 0 NA
On Phenobarbital 2 (5.9) 1(5.9) 1(5.9) NA
Average Phenobarbital dose 90+42.43 60.0%0 120.0 NA
On Diazepam 1(2.9) 1(5.9) 0 NA
Average Diazepam dose (mg) 5.0 5.0 0 NA
On Lorazepam 3(8.8) 3(17.6) 0 NA
Average Lorazepam dose (mg) 0.83+0.29 0.83+0.29 0 NA
On Clonazepam 2(5.9) 2(11.8) 0 NA
Average Clonazepam dose (mg) 1.25%+1.06 1.25+1.06 0 NA
On Sertraline 5(14.7) 4 (23.5) 1(5.9) NA
Average Sertraline dose (mg) 50.00+0.00 50.00+0.00 50.0 NA
On Olanzapine 1(2.9) 1(5.9) 0 NA
Average Olanzapine dose mg/day 10.0+0 10.0£0 0 NA
On Aripiprazole 0 0 0 NA
On Tricyclic antidepressant 0 0 0 NA
On Quetiapine 0 0 0 NA
On Fluoxetine 0 0 0 NA
On Escitalopram 0 0 0 NA
On Vortioxetine 0 0 0 NA
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The reduction of anxiety score using HAM-A

The HAM-A score of the etifoxine group at
baseline and each visit were not difference when
compared to the placebo group. When compared
within group of the etifoxine group, it was found that
HAM-A score was significantly reduced from 16.0
(baseline) to 12.2 (at visit 5), p-value 0.009 Friedman
Test, while the score didn’t reach statistically
significant reduction in the placebo group, 13.2
(baseline) to 11.8 (visit 5), p-value 0.279, Table 3.1.

Table 3.1 Anxiety assessment using HAM-A score

Thai * Journal * of ® Neurology

The anxiety symptoms reduction was significantly
reduced in subgroup for fear for the etifoxine group,
baseline 1.7 to 0.7, p-value 0.035 by Wilcoxon
Signed Rank test.

Subgroup analysis compared between using
concomitant medications as enzyme inducer and
no enzyme inducer, the reduction of HAM-A score
more than 50% in patients without enzyme inducers
was found more in the etifoxine group (33.3%) than

the placebo group (22.2%), Table 3.2

Etifoxine Placebo p-value for *
n meanzsd Median n meanzsd Median between

(min-max) (min-max) group
Visit 2-HAM-A 17 16+7.91 14(6-37) 17 13.24+8.14 9(2-28) 0.178
Visit 3-HAM-A 17 15.29+7.74 13(1-28) 17 12.41+£9.47 10(2-34) 0.248
Visit 5-HAM-A 17 12.24+8.18 13(1-29) 16 11.81£6.59 13.5(0-22) 0.957
Visit 2-3-HAM-A 17 0.71+6.56 1(-12-15) 17 0.82+7.15 1(-10-18) 0.972
Visit 2-5-HAM-A 17 3.76%6.69 4(-8-21)° 16 1.44+5.27 1(-7-11) 0.295
p-value for within group ** 0.009 ** 0.729

0.011Q
V2 HAM fear 17 1.29+1.31 2(0-4) 17 0.53+0.94 0(0-3) 0.064
V3 HAM fear 17 1.12+0.99 1(0-3) 17 0.71+1.1 0(0-3) 0.174
V5 HAM fear 17 0.65%1.22 0(0-4) 16 0.63+0.96 0(0-3) 0.747
V2-3 HAM fear 17 0.18+1.19 0(-2-3) 17 -0.18+0.95 0(-2-2) 0.414
V2-5 HAM fear 17 0.65+1.17 0(-1-3) ? 16 -0.06+0.85 0(-2-2) 0.084
p-value for within group ** 0.120 ** 0.687
0.035Q

V2 HAM sleep 17 1.29+1.31 1(0-4) 17 0.94+1.2 1(0-4) 0.424
V3 HAM sleep 17 1.24%1.25 1(0-4) 17 0.82+0.95 1(0-3) 0.354
V5 HAM sleep 17 1.18+1.13 1(0-3) 16 0.87+0.89 1(0-3) 0.494
V2-3 HAM sleep 17 0.06£1.39 0(-3-3) 17 0.12+1.5 0(-3-3) 0.929
V2-5 HAM sleep 17 0.12+1.32 0(-3-2) 16 -0.06+1.57 0(-3-4) 0.564
p-value for within group ** 0.775 0.846
V2 HAM cognitive 17 2.24+0.97 2(1-4) 17 1.53+1.33 1(0-5) 0.054
V3 HAM cognitive 17 1.59+1.12 2(0-3) 17 1.24+0.9 1(0-3) 0.299
V5 HAM cognitive 17 1.82+0.88 2(0-3) 16 1.25+0.93 1(0-3) 0.092
V2-3 HAM cognitive 17 0.65+1.27 0(-1-3) 17 0.29+1.4 1(-3-3) 0.583
V2-5 HAM cognitive 17 0.41+0.94 0(-1-2) 16 0.25+1.39 0.5(-2-3) 0.822
p-value for within group ** 0.255 0.511
V2 HAM autonomic 17 1.65+1.87 1(0-5) 17 2.65+1.97 2(0-7) 0.090
V3 HAM autonomic 17 2+1.7 2(0-5) 17 2.12+1.73 1(0-6) 0.874
V5 HAM autonomic 17 1.24%1.09 1(0-3) 16 1.94+1.73 1.5(0-5) 0.283
V2-3 HAM autonomic 17 -0.35%1.87 0(-4-3) 17 0.53+1.42 1(-2-3) 0.080
V2-5 HAM autonomic 17 0.41+1.58 0(-2-4) 16 0.81+1.42 1(-2-3) 0.312
p-value for within group ** 0.404 0.052

* p-value for between group using Mann-Whitney U Test

** p-value for within group for visit 2,3 and 5 using Friedman Test

Q p-value for within group for visit 2 and visit 5 using Wilcoxon Signed Rank test
Visit 2 = week-0, Visit 3 = week-4, Visit 5 = week

19



21sasUs:andneniiiods:inelng

Vol.39 ¢ NO.3 » 2023

Table 3.2 HAM-A score: compare between enzyme inducer and non-enzyme inducer use

Enzyme inducer does not use

Enzyme inducer use

Etifoxine (n=3)

Placebo (n=9)

Etifoxine (n=14) Placebo (n=8)

n % n % n % n %
% Change Ham_V2_V3_50
reduction <50% 2 66.7 77.8 13 92.9 62.5
reduction >50% 1 383 222 1 71 Cras
Ham_V2_V5 50
reduction <50% 2 66.7 100.0 11 78.6 5 71.4
reduction >50% 1 833 0.0 3 21.4 2 28.6

Visit 2 = week-0, Visit 3 = week-4, Visit 5 = week 12

3. The reduction of depression scores using
PHQ-9 and the quality of life using QOLIE-10
The assessment of depression and quality of

life assessment were shown in Table 4. There was

no significant difference between the etifoxine group

and the placebo group.

Table 4 Comparison of PHQ-9 between etifoxine and placebo

Etifoxine Placebo
n meanzsd Median n meanzsd Median p-value for
(min-max) (min-max) between group*

Visit 2-PHQ-9 17 8.41%£4.95 10(0-16) 17.000  7.35%4.46 8(1-21) 0.324
Visit 3-PHQ-9 17 9.24+#517 10(1-19) 17.000 6.59+4.2 6(1-13) 0.178
Visit 5-PHQ-9 17  7.76%5.4 8(1-18) 16.000  5.25+3.55 5(1-11) 0.193
p-value for within group 0.117 0.229

Visit 2-QOL 17 24294583  23(9-34) 17.000 21.47+5.5 22(12-29) 0.162
Visit 3-QOL 17  23.71%5.63 24(12-35) 17.000 20.76+6.33 21(11-33) 0.227
Visit 5-QOL 17 22.65%¥4.61 23(12-32) 16.000 19.44%4.79 19(12-28) 0.076
p-value for within group 0.528 0.175

p-value for between group* using Mann-Whitney U Test
p-value for visit 2,3 and 5** using Friedman Test
Visit 2 = week-0, Visit 3 = week-4, Visit 5 = week 12

4. The reduction in seizure frequency after
taking etifoxine and placebo

Our drug-resistant epilepsy was not difference
in reduction of average seizure frequency after

adding etifoxine, Table 5.1.

From incident rate ratio analysis for efficacy of
etifoxine, it was found that using etifoxine (200) 2x2
oral pc provide benefit from previous antiseizure
medications of 13.7% when compared to placebo,

Table 5.2.
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Table 5.1 Seizure frequency for the etifoxine group and the placebo group

Seizure frequency (SF) Etifoxine Placebo p-value for

n meanxsd median(IQR) n meanxsd median(IQR) between group*

Visit 2-total SF/month 16 3.88+3.26 3(3-4) 16 8.0+18.30 3(2-4.75) 0.863
Visit 3-total SF/month 16 6.31%6.25 4(1.5-8.5) 16 8.38+20.73 1.5(1-5) 0.266
Visit 4-total SF/month 16 6.25%6.54 3.5(2-12.75) 16 7.44%£16.69 2(0.25-3.75) 0.151
Visit 5-total SF/month 16 556£654  3(0-12.5) 16 5.94%12.39  1.5(1-4.5) 0.789
p-value for visit 2,3, 4 and 5** 0.000** 0.000**

Visit 2-SPS/month 16 1.00+1.46 0(0-2.75) 16 4.75%12.85 0.5(0-2.75) 0.466
Visit 3-SPS/month 16 2.00£3.50 0(0-3.5) 16 5.31%£14.36  1(0-2.75) 0.589
Visit 4-SPS/month 16 1.50%2.73 0(0-2.5) 16 5.56+15.85 0(0-2.5) 0.963
Visit 5-SPS/month 16 1.38+2.96 0(0-2.25) 16 4.56+£12.32 0.5(0-2.75) 0.250
p-value for visit 2,3, 4 and 5** 0.018** 0.002**

Visit 2-CPS/month 16 0.69%1.40 0(0-1) 16 2.13+5.47 0(0-2.75) 0.765
Visit 3-CPS/month 16 2.75+5.31 0.5(0-2.75) 16 1.88+5.51 0(0-1) 0.243
Visit 4-CPS/month 16 2.25%4.75 0.5(0-2) 16 1.31+3.46 0(0-1) 0.415
Visit 5-CPS/month 16 1.94+4.86 0(0-0.75) 16 0.44%1.03 0(0-0.75) 0.823
p-value for visit 2,3, 4 and 5** 0.002** 0.007**

Visit 2-SGTC/month 16 2.19%£3.90 0(0-0) 16 1.13%£1.62 0(0-2) 0.692
Visit 3- SGTC /month 16 1.56%2.58 0(0-2.75) 16 1.19%1.94 0(0-1) 0.983
Visit 4- SGTC /month 16 2.50%4.77 0(0-2.75) 16 0.56%1.15 0(0-0.75) 0.324
Visit 5- SGTC /month 16 2.25%4.32 0(0-2.75) 16 0.94%2.05 0(0-1) 0.373
p-value for visit 2,3, 4 and 5** 0.215** 0.028**

Table 5.2 Incident rate ratio and efficacy of etifoxine for seizure control

SZ frequency Incidence rate IRR (95%Cl) Efficacy(95%Cl)
SZ frequency Follow-up time (month)
Etifoxine 290 43.54 6.66 0.863 13.7% (-1.1-26.4)*
Placebo 348 4511 7.71

IRR —incidence rate ratio, * p-value=0.027, SZ — seizure

5. Safety analysis of etifoxine for patients with There were 3 patients per each group reporting
drug-resistant epilepsy adverse event and 4 patients per group were early

discontinued, Table 6.

Table 6 Adverse event and early discontinuation in each group

o Etifoxine (n = 20) Placebo (n = 20)
After randomization - : : . . .
Adverse event  Early discontinuation Adverse event Early discontinuation
J-week 1 1 1 (over sedated) 2
(drug rash) (1 from AE) 1 (aggressive behavior) (2 from AE)
! 2 1 (PNES 1
8-week (telephone) (aggressive and (1 from AE, 1 loss ( ) (1 from AE)
PNES) F/U unclear reason)
Before 12-week ! ! ! !
(pregnancy) (1 pregnancy) (pregnancy) (1 pregnancy)

PNES- psychogenic non-epileptic seizures
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Discussion

Etifoxine in drug-resistant epilepsy (DRE)
reduced HAM-anxiety score over the study time, the
benefit appeared especially on subtypes of anxiety
which were fear and sleep. In this study, etifoxine didn’t
reduced depression, quality of life and seizure
frequency. The adding on efficacy of seizure reduction
of etifoxine in DRE patients compared with placebo
was 13.7%. Etifoxine was safe in DRE population.

Strength of the study: this was the first study
of etifoxine as an adjunctive treatment in patients
with drug-resistant focal epilepsy with comorbid
anxiety symptoms. Weakness of the study: the study
population of this study was small that would affect
the result of the study for example the efficacy for
seizure reduction was not achieve statistically
significant difference. Also, the patients with
drug-resistance epilepsy are always very difficult to
treat which the dosage of etifoxine in this study
(4 tablets a day) would be inadequate and that the
higher dosage would be required. Moreover, this
study was conducted during the COVID-19
pandemic which absolutely affected patients’
physical and mental heaths. Future direction: the
further study should be increased for the sample

size, study period, and higher dosages of etifoxine.

Conclusion

Etifoxine in drug-resistant epilepsy (DRE)
reduced HAM-anxiety score over the study time,
and the benefit appeared especially on fear and

sleep subtypes of anxiety scores
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Introduction

Tuberculosis is the leading infectious cause of
death worldwide." Tuberculous meningitis (TBM) is
the major cause of death and is one of the most
severe manifestations of extrapulmonary tuberculosis.
TBM is associated with severe morbidity and high
mortality of extrapulmonary tuberculosis.

TBM is occurred by a slowly progressive
granulomatous inflammation of the basal meninges.
The inflammation can lead to many complications,
such as hydrocephalus, cerebral infarction, cranial
nerve palsy and death. Rapid diagnosis and
initiation of treatment is therefore necessary to
reduce the mortality and sequelae associated with
TBM. Diagnosing TBM can be difficult because the
symptoms are unspecific and mimic other meningitis
or other cerebrovascular events.” High mortality and
morbidity are related to delay diagnosis and
treatment due to non-specific manifestation and lack
of concern.”” Late sequalae of TBM include cranial
nerve palsies, gait disturbance, hemiplegia,
blindness, deafness, learning disabilities, dementia,
and syndromes of hypothalamic and pituitary
dysfunction.’

World Health Organization (WHO) classified
Thailand as one of the 30 countries with the highest
TB burden, Thailand had estimated TB incidence
of 153 per 100,000 population." There are limited
number of previously published clinical studies on
baseline characteristic, clinical manifestation,
imaging, CSF analysis of TBM."”

Maharat Nakhon Ratchasima hospital is the
largest regional tertiary-care center in Thailand.
Many difficult and complicated cases are referred

for specialized care. The aim of this study was to

describe in-hospital mortality rate and mortality-
related factors of TBM in Maharat Nakhon
Ratchasima hospital. In addition, the authors
describe the clinical profile, laboratory finding,
imaging abnormalities and clinical outcome. Only
limited number of studies were carried out in Asian
population and developing countries. Thus, the
authors expected that the result of this study can
lead to increase diagnosis awareness of TBM and
prescribe urgent treatment for improving the
outcome of TBM patients in Maharat Nakhon

Ratchasima hospital.

Material and Methods

Study populations

A retrospective study was conducted from
January 1%, 2014 to December, 31" 2019 at Maharat
Nakhon Ratchasima hospital, Nakhon Ratchasima,
Thailand. The medical records of adult patients,
aged more than 18 years with provisional diagnosis
of TBM upon admission to the hospital, were
reviewed.

Methods

Inclusion criteria were: (1) age > 18 years
(at the time of admission) both male and females,
(2) diagnosed as TBM using clinical data (definite,
probable, and possible TBM were included), and
(3) admitted to Maharat Nakhon Ratchasima
hospital within the period of study. Exclusion criteria
were: (1) meningitis caused by viruses, protozoa,
fungi or bacteria other than Mycobacterium
tuberculosis, (2) medical records are not available
or incomplete data, and (3) the patient who was
given alternative diagnosis.

In this study, the clinical diagnosis of TBM was

made by symptoms (fever, headache, nausea and
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vomiting, focal neurological deficit), clinical signs
(stiffness of neck, cranial nerve palsy, focal
neurological deficits, and altered mental
status), radiological study consistent with TBM
(leptomeningeal enhancement, hydrocephalous,
abscess or tuberculoma), and/or positive
microbiological or molecular evidence of
mycobacterium in CSF. Definite TBM was defined
by: (1) positive microbiological or molecular
evidence of MTB from CSF or consistent
histopathological reports of brain tissue; or
(2) positive microbiological or molecular evidence
of MTB from any organs, or chest radiography
compatible with active pulmonary TB together with
clinical suspicion of TBM. Possible TBM was defined
as patients with a provisional diagnosis of TBM in
the absence of criteria for definite TBM, and no

identified alternative causes.”"

All study population
received at least 9 months of anti-TB drugs and
standard regimen of systemic steroid.”

Clinical evaluation of the stage of TBM is
mostly according to the criteria of the Medical
Research Council (BMRC criteria): BMRC stage |
(non-specific symptoms, with little or no clinical
signs of meningitis, with no paresis, in good general
condition, and fully conscious), BMRC stage I
(condition between those of stage | and IIl), and
BMRC stage Il (advanced stage, extremely ill,
deeply stuporous or comatose, or with gross
paresis)."”

Data collections

The collected data included demographics,
sex, age, HIV status, symptom duration, clinical
signs, symptoms, BMRC severity grading, extra-cere-
bral TB manifestation, serum sodium, serum

albumin, CSF profiles, radiological abnormalities

Vol.39 ¢ NO.3 » 2023

including complications. The outcome was divided
into death and survive. The association between the
outcomes and related factors were analyzed.

Statistical analysis

The descriptive data were presented as
frequency, percent, mean * standard deviation (SD)
and median with interquartile range (IQR). The
association between outcomes and related factors
were analyzed by using Chi-square or Fisher’s exact
test in non-continuous data and student’s t-test or
Mann-Whitney U test for continuous data. Odd ratio
(OR) or hazard ratio (HR) and 95% confidence
intervals (95% Cls) were used to demonstrate the
association between related factor and outcomes.
A p-value of <0.05 was considered statistical

significance.

Results

This study included 191 patients with a
diagnosis of TBM. Demographic and clinical data
are shown in Table 1. There were 191 patients in
this study and 136 patients were male (71.2%). The
mean age was 41.8 years old (SD +15.53). HIV
Infected were found in 56 patients (29.3%). General
and neurological symptoms were: fever (77 patients,
40.3%), headache (144 patients, 75.4%), nausea/
vomiting (37 patients, 19.4%), neck stiffness (111
patients, 58.1%), focal neurological deficit or limb
weakness (19 patients, 9.9%) and cranial neuropathy
(4 patients, 2.1%). Laboratory and radiological
investigation are shown in Table 2. Evidence of MTB
genetic material in CSF was positive only 40 cases
of 191 patients (20.9%). Chest radiography, chest
CT, and/or sputum examinations were consistent
with active pulmonary TB in 48 patients (25.1%).

There was evidences of TB pleuritis in 14 patients
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(7.3%) and evidence of TB lymphadenitis was
founded in 9 patients (4.7%). There was no
evidences of TB pericardium and TB peritonitis in
this study.

The In-hospital clinical outcomes were shown
in Table 3. In-hospital mortality rate was 13.1%
(25 patients). The most common causes of death
are hospital acquired pneumonia (not shown on the
table). The other complications were; hydrocepha-
lous (63 patients, 33%), cerebral infarct (19 patients,
9.9%), cranial neuropathy (4 patients, 2.1%) and
hyponatremia (118 patients, 61.8%).

The factors that associated with mortality were
shown in Table 4. The statistical significance related
clinical factors were: age =40 (p<0.01, HR 3.91,
95%Cl: [1.4-10.9]), onset < 7days (p=0.02, HR 2.64,
95%Cl: [1.12-6.2]), fever (p<0.01, HR 2.52, 95%ClI:
[1.07-5.94]), neck stiffness (p=0.01, HR 3.3, 95%Cl:

Table 1 Baseline characteristic (191 patients)

Thai * Journal * of ® Neurology

[1.2-9.2]), altered consciousness (GCS<14)
(p<0.01, HR 2.04, 95%Cl: [1.53-2.72]) and BMRC
severity grade Il and grade Il (p<0.01). The
radiological abnormalities that associated with poor
outcome were hydrocephalus (p<0.01, HR 3.69,
95%Cl: [1.55-8.78]) and cerebral infarction (p=0.08,
HR 2.71, 95%Cl: [0.88-8.34]).

The laboratory investigations that associated
with mortality were: hyponatremia, CSF glucose/
serum glucose ratio and CSF WBC count. The mean
of serum sodium in death cases, 123.8 meg/L was
lower than in survived cases, 128.5 meq/L (p<0.01).
The mean CSF WBC count in survived cases was
141.41 cells x 10° /L and 97 cells x 10° /L in death
cases (p=0.03). The mean CSF glucose/serum
glucose ratio was 0.28 in survived cases and 0.19

in death case (p<0.01).

Clinical profile

Number (%)

Sex
- Male
Age, Mean = SD (years)
- 240 years
HIV infected
Onset of symptoms, mean = SD (days)
General and neurological Symptoms
- Fever
- Headache
- Nausea/vomiting
- Seizure
- Neck stiffness
- Altered consciousness or GCS<14
- Focal neurological deficit
- Cranial neuropathy
BMRC severity grade
- Grade |
- Grade ll
- Grade lll

136 (71.2%)
41.58 £ 15.53
104 (54.5%)
56 (29.3%)
10.89 £ 11.58

77 (40.3%)
144 (75.4%)
37 (19.4%)
18 (9.4%)
111 (58.1%)
49 (25.6%)
19 (9.9%)
4 (2.1%)

142 (74.3%)
44 (23%)
5 (2.6%)

33
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Table 1 Baseline characteristic (191 patients) (cont.)

Clinical profile Number (%")

Extra-cerebral TB manifestations

- Pulmonary 48 (25.1%)
- Pleura 14 (7.3%)
- Lymph node 9 (4.7%)

Abbreviations: GCS, Glasgow Coma Scale, SD, standard deviation, BMRC, British Medical Research Council. " Percent

from all of 191 patients.

Table 2 Laboratory and radiological investigation findings

Blood result, Mean (xSD)

- Serum sodium 127.93 (£7.2)

- Serum albumin 3.43 (£0.52)
Cerebrospinal fluid, median (IQR)

- Opening pressure (cmHzo) 14 (12-24)

- Total protein (g/L) 251 (149-330)

- CSF glucose/ serum glucose ratio 0.25 (0.17-0.33)

- White blood cells (cells x 10%/L) 63 (18-149)

- Lymphocyte predominate 134 (70.2%")

- Positive CSF PCR for TB 40 (20.9%")
Radiological abnormalities

- Leptomeningeal enhancement 74 (38.7%")

- Hydrocephalus 63 (33%")

- Tuberculoma/abscess 43 (22.5%")

- Cerebral infarct 19 (9.9%")

Abbreviations: SD, standard deviation, IQR, Interquartile range, Cerebrospinal fluid, PCR, Polymerase chain reaction. *

Percent from all of 191 patients.

Table 3 In-hospital clinical outcome (191 patients)

Clinical outcome Number (%)
- Death 25 (13.1%)
- Survive 166 (86.9%)

Complications from the disease

- Hydrocephalus 63 (33%)
- Cerebral infarct 19 (9.9%)
- Cranial neuropathy 4(2.1%)
- Hyponatremia (<130 megy/L) 118 (61.8%)

Abbreviations: IQR, interquartile range, meg/L, Milliequivalents per litre. " Percent from all of 191 patients.
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Table 4 Factors associated with mortality in TBM
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Factors Mortality rate p-value HR
Survive Death (95% CI)
166 (86.9%) 25 (13.1%)
Age
- 240 years 84 20 <0.01 3.91(1.40-10.90)
Sex
- Male 121 15 0.14 0.56 (0.23-1.33)
HIV infected 56 0 <0.01 0.66 (0.59-0.74)
Symptoms duration <7 days 54 14 0.02 2.64 (1.12-6.20)
General and neurological symptoms
- Fever 62 15 <0.01 2.52 (1.07-5.94)
- Headache 124 20 0.38 1.36 (0.48-3.84)
- Nausea/vomiting 32 0.56 1.05 (0.37-3.00)
- Seizure 18 0 0.07 0.89 (0.85-0.94)
- Neck stiffness 91 20 0.01 3.30 (1.20-9.20)
- Altered consciousness or GCS<14 24 25 <0.01 2.04 (1.53-2.72)
- Focal neurological deficit 14 0.08 2.71 (0.88-8.34)
- Cranial neuropathy 4 0 0.57 0.98 (0.95-1.00)
BMRC severity grade
- Grade | 142 0
- Grade Il 24 20 <0.01°
- Grade Il 0 5 <0.01°
Extra-cerebral TB manifestations
- Pulmonary 43 5 0.36 0.72 (0.25-2.02)
- Pleuritis 14 0 0.13 0.92 (0.87-0.96)
- Lymph node 9 0 0.28 0.95 (0.91-0.98)
Serum sodium (mean, meg/L) 128.55 123.80 <0.01
Serum albumin (mean, g/dL) 3.39 3.72 <0.01
CSF Finding (mean)
- Open pressure (cmHzo) 17.59 21.00 0.11
- Total protein (g/L) 297.75 325.20 0.55
- CSF glucose/ serum glucose ratio 0.28 0.19 <0.01 (0.05, 0.14)
- White blood cells (cells x 10° /L) 141.41 97.00 0.03 (4.06, 84.76)
- Lymphocyte predominate (Number) 124 10 <0.01 4.43 (1.85-10.6)
- Positive CSF PCR for TB (Number) 30 10 0.02 3.02 (1.24-7.38)
Radiological abnormalities
- Leptomeningeal enhancement 64 10 0.53 1.06 (0.45-2.51)
- Hydrocephalus 48 15 <0.01 3.69 (1.55-8.78)
- Tuberculoma/abscess 43 0 <0.01 0.74 (0.68-0.81)
- Cerebral infarct 14 5 0.08 2.71 (0.88-8.34)

Abbreviations: HR, hazard ratio, Cl, confidence interval

. ‘compared to BMRC grade |
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Discussion

The mortality rate of TBM in Maharat Nakhon
Ratchasima was 13.1% which was lower than other
previous studies. The study of Pleumpanupat P,
et al showed the mortality rate of TBM was 54.5%
and factors related that correlated with poor
outcome were BMRC severity grading, imaging
abnormalities, HIV infection, serum sodium and time
to ARV initiation.” The study of Kirdlarp S, et al
showed the mortality rate was 17.7% and factors
associated to mortality were older age and HIV
coinfection.” In Denmark, the overall mortality rate
of TBM was 19% and 48% of the remaining patients
had neurological sequelae of varying degree.” The
study of clinical features and outcome in 75 adult
cases of TBM in Madagascar showed that the
mortality rate was 28% and occurred early after
admission.'* Age more than 35 years and coma
predicted inpatient mortality."* Most of patient in
these studies presented with advanced clinical
stage (BMRC grades Il and Il1), unlike our study in
which most patients come relatively early in the
early stages (74% of patients, BMRC grade 1).
Duration of symptom prior to admission reported
in previous studies was commonly longer than 1-2
weeks which was consistent with subacute
meningitis.”*"® However, duration of symptoms
prior to admission in our study was substantially
shorter than reported in other studies.

There were other reasons that mortality rate
was low in our study. First, this study excluded the
patients who had multiple CNS infection, also
excluded the patients who was diagnosed with TBM
from primary-care or rural hospitals. The number of
HIV infected patient was excluded due to provisional
diagnosis of multiple CNS infection e.g., cryptococcal
meningitis, bacterial meningitis and/or cerebral

toxoplasmosis in which the patients may be infected

Vol.39 ¢ NO.3 » 2023

with TBM along with other co-CNS infection. Second,
the major limitation of our study was lack of
information on long term outcomes after discharge
and the number of given telephone number in data
recorded was no longer used. Third, this study
included only in-hospital death. Forth, the patients
who were readmitted after being diagnosed with
TBM in previously visit were excluded.

From the previous literatures, the populations
in each study had high variability because of
differences in methodology, study design, study
population, level of hospital, medication, medical
facilities, follow-up period and the definition of TBM.

One of the observations in our study is that the
majority of the patients were male (71.2%), which
was not found in other studies without the obvious
reason. The mortality related factors which same as
previous study were BMRC severity and lower of
serum sodium. We found that lower CSF WBC count
was associated with mortality which is close to the
study of Phong L, et al which found that lower CSF
lymphocyte count was related to high mortality."
In our study, lower CSF/serum glucose ratio was
related to the mortality rate, same as previous
study."’

This study found that only 40% of patients had
fever. Therefore, if the patient has suspected
symptoms even without fever, the clinician should

be aware of TBM.

Conclusion

The mortality rate of TBM in Maharat Nakhon
Ratchasima hospital was 13.1%. The mortality-
related factors were elderly, rapid onset, fever, neck
stiffness, altered consciousness and BMRC severity
Grade Il and lll, low Serum sodium, low CSF
total WBC count, low CSF glucose-serum ratio,

hydrocephalus and cerebral infarction. When
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clinical is suspected of TBM, the prompt diagnosis
and empirically treatment can reduce morbidity and
mortality of TBM.
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Polysomnographic Characteristics in Patients with
Epilepsy: A Multicenter Study

Songtam Ngodngamtaweesuk
Division of Neurology, Department of Internal Medicine, Faculty of Medicine, Prince of Songkhla University,
Songkhla, Thailand

Abstract

Introduction: Co-morbid sleep problems in turn, lead to a poorer quality of life in adults. The association
between epilepsy and sleep architecture alterations has been demonstrated especially in the context of
refractory or difficult to treat epilepsy. However, studies include heterogeneous populations and
methodological variations often precluding comparison. Treatment of sleep disorders in patients with
epilepsy is likely to improve quality of life along with improved seizure control.

Objectives: The aim of the study is to analyze the sleep characteristics using polysomnography (PSG) and
sleep questionnaires in patients with epilepsy.

Materials and Methods: 169 patients with epilepsy were recruited from secondary medical care, tertiary
medical care and university hospital. Daytime sleepiness were evaluated with Epworth sleepiness scale
(ESS). Risk of obstructive sleep apnea was evaluated with sleep apnea scale of the sleep disorders
questionnaire (SA-SDQ) and STOP BANG questionnaire. PSG was done to assess the sleep architecture.
Results: Among 166 patients with epilepsy, 41 with refractory epilepsy with a median age of 33.5 years
(IQR, 25-42), median body mass index (BMI) of 23.82 kg/m2 (IQR, 21.45-26.20). Forty-six (27.2%) patients
with epilepsy had daytime sleepiness by ESS. PSG showed median sleep efficacy 91% (IQR, 86.4-95.0).
20(12.0 %) patients were found to have OSA. There were no significant differences in other sleep
architectures between patients who had refractory and controlled epilepsy.

Conclusion: PSG revealed no statistical significant difference in sleep architecture between medically

refractory and controlled epilepsy.
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Predictors of Clinical Outcome among Thai Patients
with Atrial Fibrillation-Associated Acute Ischemic
Stroke

Song Srisilpa
Division of Neurology, Department of Internal Medicine, Faculty of Medicine, Prince of Songkhla University, Songkhla,
Thailand

Abstract

Introduction: Atrial fibrillation (AF) is the most common cardiac arrhythmia worldwide and the estimated
global age-adjusted prevalence was 0.5% in 2010. Currently, data regarding other independent poor
prognostic factors among the subgroup acute ischemic stroke patients suffering AF are quite limited.
Therefore, this study aimed to identify the independent factors predicting mortality in patients with
AF-associated acute ischemic stroke (AF-stroke).

Objectives: To investigate the predictors of 3-month death among an atrial fibrillation-associated acute
ischemic stroke (AF-stroke).

Materials and Methods: This retrospective cohort study was conducted at a university hospital in Thailand.
Patients with AF-stroke admitted between 2012 and 2017 were enrolled into the study. Baseline
characteristics, clinical presentations, complications, and outcomes measured by the modified Rankin
scale were collected from electronic medical records. Predictors of death outcomes were analyzed by
univariate and multivariate logistic regression analysis.

Results: The mortality rate among 119 AF-stroke patients was 26.89%. The independent predictors of
3-month death were developing AKI during hospitalization (adjusted odds ratio [aOR] = 6.38, 95% Cl| =
1.96-20.76, p = 0.001) and age above 75 years old (aOR = 3.08, 95% Cl = 1.17-8.13, p = 0.019). In contrast,
receiving treatment with an oral anticoagulant prior to the stroke episode was a protective factor
(@OR =0.13, 95% CI = 0.03-0.64, p = 0.002).

Conclusion: Developing AKI and older age were the independent predictor of 3- month death among

AF-stroke patients.
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Prevalence of Acute Cardioembolic Stroke in Stroke
Unit in Rajavithi Hospital

Panrutai Prachyaarporn
Division of Neurology, Department of Medicine, Rajavithi Hospital

Abstract

Objective: Acute cardioembolic stroke causes the most severe disease and the most recurring , which can
be found in approximately 20-30% of ischemic stroke patients. There are treatment and prevention of
recurrence by using anticoagulant drugs differs from treatment and prevention of recurrence for other
causes. Correct diagnosis and appropriate treatment are what patients should receive.

Materials and Methods: Data from the medical record collected from 297 acute ischemic stroke patients
admitted to the stroke unit in Rajavithi Hospital from 1 July 2019 to 30 June 2020 and analyzed using
descriptive statistics.

Results: Of the total number of 297 patients, 9.1% were diagnosed with acute cardioembolic stroke. The
severity of acute ischemic stroke was measured by NIHSS, the median was 4 (1-24), and the outcome was
measured by mRS score at admission, the median was 3 (1-5) and mRS before discharge, the median
was 1 (1-6). There was one predictive factor for cardioembolic stroke: age (Adjust odds ratio of 1.04; 95%
Cl, 1.01-1.08). Of the total subjects, 23.2% had clinical suspicion for a definite cardioembolism that was
performed echocardiogram 82.6%, holter monitoring 52.1% and both 49.3%.

Conclusions: The prevalence of acute cardioembolic strokes accounted for 9.1% of all acute ischemic
strokes, which was less than previous study.

Keywords: Cardioembolic stroke, Echocardiogram, Holter monitoring

49



50

21sasUs:andneniiiods:inelng Vol.39 ¢ NO.3 » 2023

Related Factors of Recurrent Stroke among Stroke
Patients in Rajavithi Hospital

Jariya Chompon

Division of Neurology, Department of Medicine, Rojavithi Hospital

Abstract

Background: Patients who have first attack of stroke, trend to have recurrent stroke more than normal people,
which can decrease quality of life and increase morbidity and mortality. Current data in Rajavithi hospital
about prevalence and related factors of recurrent stroke is few.

Objective: To describe the prevalence and related factors of recurrent stroke

Methods: This epidemiologic research was conducted base on a retrospective study of 914 ischemic stroke
patientsfrom January 1%, 2015 to December 31%, 2019 presented in Rajavithi Internal Medicine unit.
Demographic data of age, sex, BMI, hypertension, diabetes mellitus, dyslipidemia,obesity, old
cerebrovascular disease, atrial fibrillation, smoking , alcohol drinking , and history of routine exercises were
collected manually. The data was analyzed by the stepwise regression method to find the most significant
valuable to recurrent stroke.

Results: Prevalence of recurrent stroke, a stroke patient with at least one stroke event recorded. The
prevalence of recurrent stroke is 16.7%. The mean age of stroke patients was 66 +/- 13.17 years old. There
were 356 men (38.95%) and 558 women (68.05%) with 61 smokers (6.7%) By the demographic data,
patients with history of old cerebrovascular disease (old CVA) are 153 (16.74%) and dyslipidemia are 354
(38.8%) patients. The patient with history of old CVA and dyslipidemia who also smoke has a significant
p-valued of 0.01 to recurrent stroke related factors. With the R square of 67.7% from old CVA and R square
change of 0.3% and 0.2% of smoking and dyslipidemia respectively. However, hypertension, diabetes
mellitus, obesity, atrial fibrillation were associated, but were not significant.

Conclusion: Old CVA, dyslipidemia and smoking are the major related factors of recurrent stroke in Rajavithi
hospital. However old cerebrovascular disease has the most impact on recurrent stroke. Therefore

physicians should be aware of secondary prevention for decreasing morbidity and mortality.
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Incidence of Pneumonia and Associated Factors in
Ischemic Stroke Patient Admitted in Rajavithi Stroke
unit

Sasarak Kijtorntham
Division of Neurology, Department of Medicine, Rajavithi Hospital

Abstract

Background: Ischemic stroke is the first cause of death in women and the third in men, in Thailand.
Treatments depend on the time of the onset and available penumbra imaging assessment, to best preserve
the brain functions. And besides weakness, disability in stroke patients, dysphagia is also common.
Dysphagia is a factor to develop pneumonia as well. Both disease complications and other infections
during admission can prolong the length of stay.

Objective: To find the incidence and associated factors of pneumonia in ischemic stroke patients in Rajavithi
stroke unit.

Methods: This epidemiological study was conducted based on a retrospective cohort of ischemic stroke
patients, admitted to Rajavithi stroke unit from September 1st, 2019 to August 31st, 2020. Ischemic stroke
severity was given with NIHSS (National Institutes of Health Stroke Scale) by the first neurologist who
exposed the patient. Pneumonia was diagnosed by the Modified CDC criteria.

Results: From 149 patients, there are 19 (12.8%) patients with dysphagia, and 8 patients (5.4%) with
pneumonia during the admission. From the demographic data, 60 patients have diabetes mellitus as a
comorbid. We found the relationship between dysphagia and diabetes mellitus with pneumonia, with the
statistically significant p- value at 0.022 and 0.018 respectively.

Conclusion: The associated factor with pneumonia is diabetes mellitus. The disease-related factor is
dysphagia without clinical severity related. Dysphagia and diabetes mellitus should be evaluated and
properly managed for pneumonia prevention or decrease severity. This study does not provide enough

data on clinically related factors to find more relationships with pneumonia.
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The Prevalence of Skin Sensitization of Rivastigmine
Transdermal Patch in Patients with Dementia at
Thammasat University Hospital: Preliminary Analysis
Focusing on Efficacy and Study Drug Usage

Komkrit Panyawattanakit
Division of Neurology, Department of Internal Medicine, Thammasat University, Pathumthani, Thailand

Abstract

Background: As well as any other acetylcholine esterase inhibitor drugs, rivastigmine per oral induces
nausea. Deliver rivastigmine via a transdermal patch is a novel method to avoid the adverse gastrointestinal
effect. However, its efficacy, adverse events, skin reaction, and feasibility in the Thai population are lacking.
Objective: We aim to evaluate the efficacy, skin reaction, and safety of the rivastigmine transdermal patch.
Method: We enrolled patients with mild to moderate dementia of Alzheimer type, mixed with the vascular
cognitive disorder or Parkinson’s disease with dementia, into the study. Efficacy (improvement of TMSE
and MoCA score), skin reaction, other adverse events, discontinuation, and compliance were analyzed.
Results: 45 patients (60%female) were enrolled. The mean age was 76 years. Mean TMSE and MoCA
scores at baseline were 17 (range 11-23) and 14.9 (range 10-21). The mean of TMSE and MoCA scores
were both improving at 12-week, but no significant difference in mean score change (p-value 0.729 vs.
0.603). The main adverse drug event was skin irritation at 33.3% (15.6% significant skin reaction, which
leads to discontinuing rivastigmine patch). There was no report of nausea and vomiting. Drug compliance
is satisfied.

Conclusion: Transdermal delivery of rivastigmine may improve efficacy and compliance by diminishing
usual adverse events such as nausea and vomiting; however, there is a high rate of application site skin
reaction of as much as 33 %. These skin reactions may lead to patients’ drug discontinuation.

Keywords: Dementia, Thai Mini State Examination, Montreal Cognitive Assessment, Rivastigmine transdermal

patch, Cutaneous application site reaction, Skin irritation
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Efficacy of Yahom-Navakot Remedy Plus Levofloxacin
for Preventing Nosocomial Infection in Post-Cardiac
Arrest Patients Treated by Targeted Temperature
Management

Piyachat Pimpa

Division of Neurology, Department of Internal Medicine, Thammasat University, Pathumthani, Thailand

Abstract

Background: Targeted Temperature Management (TTM) is a standard treatment for post-cardiac arrest
syndrome (PCAS) despite reported various complications, including nosocomial infections. The infectious
prophylaxis should be concerned.

Objective: To study the efficacy and safety of levofloxacin plus Yahom-Navakot remedy compared with
levofloxacin monotherapy and placebo for nosocomial infection prevention in PCAS patients treated by
TTM.

Methods: The participants were included from April 1 to September 31, 2020, and were randomly assigned
into three groups, levofloxacin combined with Yahom Navakot remedy, levofloxacin alone, and placebo,
as 1:1: 1 ratio. The primary outcome was the all-cause mortality. The secondary outcome included infection
parameters and safety outcome on the third and seventh days.

Discussion: According to pandemic era of COVID-19, case recruitment was limited. There were only 9
included patients regardless of targeted 132 cases. It was estimated to take 7.3 years to enroll all participants
in single-base trial; therefore, extending the study to multi-center bases should be contemplated.
Nonetheless, the consideration of the protocol amendment by omitting levofloxacin monotherapy and
comparing the combination of levofloxacin and Yahom-Navakot remedy versus placebo may decrease
targeted sample size and can be statistically analyzed.

Keywords: Targeted Temperature Management, Post-cardiac arrest syndrome, Nosocomial infection,

Prophylactic antibiotics
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A Retrospective Review of Real-Life Practice of
Intravenous Immunoglobulin Usage in Autoimmune
Neurological Disease

Pakkapon Kanjanavithayakul
Division of Neurology, Department of Internal Medicine, Thammasat University, Pathumthani, Thailand.

Abstract

Introduction: Intravenous immunoglobulin (IVIg) is widely used in treatment of immune-mediated neurological
diseases. However, it is still off label in some diseases due to lack of large clinical trial evidence.
Objective: To review the prescription of IVIg in neurological disease regarding the efficacy, prescription
pattern, indication and treatment outcome.

Material and Method: We reviewed the prescription database and medical records from 2013 to 2019 at
Thammasat University Hospital (TUH) which is the university hospital in lower central region of Thailand
and Bangkok Hospital Medical Center (BMC) which is the largest private hospital network in Bangkok,
Thailand regarding IVIg usage and treatment outcome.

Results: IVIg was used in 28 patients in TUH and 86 patients in BMC. The diagnosis were Guillain Barre
syndrome (GBS) (50%), myasthenia gravis (MG) crisis (23%) and chronic inflammatory demyelinating
polyneuropathy (CIDP) (6%). 39.5% of patients were prescribed VIg apart from NLEM indication. The
major cause of NLEM deviation is off label use, but the dose of IVIg is within standard guideline. IVIg usage
and treatment outcomes were similar between two hospitals in GBS and MG. BMC often used IVIg as first
line treatment of CIDP, but TUH used IVIg as subsequent therapy after failure of corticosteroid. TUH
preferred plasmapheresis combined with high dose steroid for NMOSD and autoimmune encephalitis due
to the cost of therapy and reimbursement guideline.

Conclusion: IVIg is still the mainstay treatment of GBS and MG crisis in Thailand. The outcome of GBS and
MG crisis is similar in two hospitals. Private hospital seemed to have more off label use and often used
IVlg as a first line therapy in CIDP, NMOSD and autoimmune encephalitis. Reimbursement guideline and
NLEM have a major impact in prescription pattern.

Keywords: IVIg, Thailand, NLEM, Efficacy, Indication
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Implications of A Presence of Hyperdense Middle
Cerebral Artery Sign to Determine the Subtypes of
Stroke Etiology

Suchada Sangpetch
Division of Neurology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai,
50200, Thailand

Abstract

Objectives: To study the association of hyperdense middle cerebral artery sign (HMCAS) in non-contrast
computed tomography (NCCT) brain and subtypes of stroke etiology.

Materials and Methods: This is a retrospective-hypothesis testing study. The patients aged 18 or more who
had middle cerebral artery occlusion symptoms with HMCAS from brain NCCT and received intravenous
thrombolysis between January 2016 and June 2019 were enrolled. The demographic data, clinical outcomes,
stroke subtypes, and characteristics of HMCAS were collected from medical records.

Results: Ninety-nine patients were presenting with HMCAS from 299 patients. The most common subtype
is cardioembolism. Among the baseline characteristics, hypertension is more common in large-artery
atherosclerosis (LAA) (86.4%), and atrial fibrillation (AF) is the highest in cardioembolism (44.8%). HMCAS
disappearance in cardioembolism is lowest compared with LAA and others (63% vs. 91% vs. 94.7%,
respectively). The univariable analysis found that HMCAS disappearance is significantly associated with
all stroke subtypes (Odds ratio, 95% confidence interval 10.58, 1.31-85.43; P=0.027 for others 5.88,
1.24-27.85; P=0.026 for LAA). Multinomial logistic regression found that body weight and hypertension
were associated with the LAA subtype. AF and intracranial hemorrhage (ICH) were associated with
cardioembolism.

Conclusions: The presence of HMCAS prefer cardioembolism but cannot indicate the definite stroke etiologic
subtype. The risk factors, including body weight, hypertension, and AF, will help predict stroke subtypes
more than HMCAS.
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Management and Outcomes of Recombinant Tissue
Plasminogen Activator Associated Bleeding in Acute
Ischemic Stroke

Chutithep Teekaput
Division of Neurology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai,
50200, Thailand

Abstract

Background: Intracranial hemorrhage (ICH) is the most devastating complication of recombinant tissue
plasminogen activator (rt-PA) treatment in acute ischemic stroke patients. Data on management and
outcomes rt-PA associated ICH are limited.

Objectives: To determine the incidence, risk factors, characteristics, management and clinical outcome of
rt-PA associated ICH.

Methods: We conducted an analysis of the data derived from the Maharaj Nakorn Chiang Mai Hospital
Stroke registry between 1995 and 2019. We included consecutive ischemic stroke patients who were 18
or older and received rt-PA. Study outcomes were incidence and characteristic of ICH, ICH management,
90-day National Institute of Health Stroke Scale (NIHSS), Barthel index and all-cause mortality.

Results: Of 725 rt-PA treated patient, 50 (6.9%, 95% confidence interval (Cl) 5.2-9.0) had symptomatic ICH
(sICH) and 166 (16.0%, 95% Cl 13.4-18.9) had asymptomatic ICH (alCH). Cardioembolic stroke subtype,
prior antiplatelet use, NIHSS >15, and Barthel index <25 at stroke diagnosis were independent risk factors
of ICH. Patients with sICH had more parenchymal hemorrhage (98.0% vs. 18.1%, P<0.001) comparing to
alCH. Fresh Frozen Plasma and cryoprecipitate were the most common blood product used to reverse
anticoagulant effect. Craniotomy was performed in 60% and 1% of patients who had sICH and alCH. At
90 days, patients who had sICH had poorer clinical outcomes (NIHSS, Barthel index and death) as compared
to alCH and those without ICH. Compared to non-ICH patients, sICH and alCH were associated with
increased risk of 90-day mortality, Hazard ratio (HR), 95% Cl was 40.6, 19.5-84.5 and 4.5, 1.9-10.3,
respectively.

Conclusions: rt-PA associated ICH increased risk of morbidity and mortality outcomes, regardless of
symptom. Further clinical trials focusing on treatment of rt-PA associated ICH is urgently needed.
Keywords: Cerebrovascular disease, Stroke, Symptomatic intracerebral hemorrhage, Thrombolysis, Fresh

frozen plasma, Acute ischemic stroke, Recombinant tissue plasminogen activator, rt-PA
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Prevalence and Incidence of Cerebrovascular and
Cardiovascular Disease in Obstructive Sleep
Apnea Patients Who were Diagnosed by Standard
Full Night Polysomnography Type I in Thai Population,
Retrospective 10 Years Study

Sataporn Bhakeecheep
Division of Neurology, Department of Infernal Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai,
50200, Thailand

Abstract

Objective: This study aims to determine prevalence, incidence and relevance of obstructive sleep apnea
(OSA) with cerebrovascular disease, cardiovascular disease and hypertension.

Materials and Methods: We conducted retrospective cohort study among patients, age above 18-year-old,
who had undergone standard full night polysomnography type | with apnea hypopnea index (AHI) =5 at
the sleep laboratory unit of the Northern Neuroscience Center, Faculty of Medicine, Chiang Mai University
during 2007-2016. The outcomes were prevalence and incidence of cerebrovascular disease, cardiovascular
disease and hypertension.

Results: 704 enrolled participants were divided into non-severe OSA (AHI 5-<30, N=82) and severe OSA
(AHI =30, N=622). Prevalence of cerebrovascular disease, cardiovascular disease and hypertension was
8.66%, 12.64% and 55.82% respectively. Prevalence of cardiovascular disease was significantly higher in
severe OSA (4.88% VS 13.67%, P-value 0.021). Severe OSA trended to associate with higher incidence
rate of cerebrovascular disease (0.86 per 100 person-years, 95%CI [0.60-1.24]), cardiovascular disease
(3.58 per 100 person-years, 95%ClI [2.98-4.30]) and hypertension (2.46 per 100 person-years, 95%Cl
[1.90-3.06]). Incidence of ischemic stroke was significantly high in severe OSA (P-value 0.026). Severe
OSA trended to be risk for cerebrovascular disease, cardiovascular disease and hypertension (hazard
ratio 5.30, 95%CI [0.72-39.25], 1.87, 95%CI [0.97-3.57] and 1.64, 95%CI [0.79-3.40] respectively).
Conclusion: Severe OSA had high prevalence of cerebrovascular disease and trended to increase incidence
and risk of cerebrovascular disease, cardiovascular disease and hypertension with significantly increased
incidence for ischemic stroke. Further study in non-OSA, treated and nontreated OSA may be useful to
determine statistical difference of outcomes.

Keywords: Obstructive sleep apnea, Cerebrovascular disease, Cardiovascular disease, Hypertension,

Prevalence, Incidence
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Long Term Exposure of PM,. Components Air
Pollution and Risk of Ischemic Stroke Admission in

Thailand

Suphasit Seoratanaphunt

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

Abstract

Introduction: Exposure to Pl\/|2_5 in ambient air have been long known to associated with risk of ischemic
stroke, but there have yet to be the study that demonstrated the contribution of each Pl\/lz_5 contribution to
risk of ischemic stroke and spatial effect on ischemic stroke incidence.

Objectives: We aimed to study spatial effect of each PM subspecies and contribution of each PM subspecies
to incidence of ischemic stroke.

Materials and Methods: Using the satellite-based pollutant data from MERRA-2 satellite and incidence of
ischemic stroke data from Thailand universal health coverage system from 2014 - 2016, we demonstrated
spatial relationship of each PM subspecies using Poisson log-linear model and linear predictor of ischemic
stroke incidence rate ratio by pollutant subspecies by INLA approach.

Results: District 6 demonstrated highest incidence rate ratio in all PM subspecies, which were 2.25, 2.41,
2.55 and 1.66 times greater than districts with lowest concentration for black carbon, sulphate, organic
carbon, and dust, respectively. The multivariate analysis using INLA approach showed that an increase
of 1 meg/m®in black carbon and dust was associated with an increase of 23% and 7% in the risk of ischemic
stroke, respectively.

Conclusion: With our results, this process can determine that black carbon was significantly associated

with risk of ischemic stroke.
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Acute Effect of Air Pollution on Ischemic Stroke and
Hemorrhagic Stroke Admission: Time-Stratified
Case-Crossover Study in Khon Kaen, Thailand

Prachya Wisetpatsa

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

Abstract

Introduction: Cerebrovascular accidents (stroke) are the third leading cause of death worldwide and first
leading cause of death in Southeast Asia. In Thailand, stroke is the third leading cause of death next after
ischemic heart disease and road injuries, also in Khon Kaen. Previous study found that the short-term
exposure to Pl\/lm, sulfur dioxide (SOZ), and nitrogen dioxide (NOQ) was significantly associated with
increased ischemic stroke risk. Nevertheless, there still lacked knowledge on certain relationships
investigated on stroke in Thailand.

Objective: To investigate the association of acute effect between gaseous pollutants, particulate
matter and stroke admission in Khon Kaen, Thailand.

Materials and Methods: This study was applied the time-stratified case-crossover(ts-CCO) study design
to estimate the association of short-term lag periods exposure of gaseous pollutants and air pollutions on
number of hospital admissions for acute stroke in both ischemic and hemorrhagic events. Data from
Thailand’s National Health Security Office (NHSO) and Khon Kaen Meteorological Center between 1
January 2015 and 31 December 2016.

Result: This study was found positive and significant association between short-term exposure to all ambient
and gaseous air pollutants; PMZ_S, PMWO, CO, NOZ, 802, O3 and acute hemorrhagic stroke in age under 45
years in Khon Kaen, Thailand. Which no evidence of an association between ambient and gaseous air
pollutants and the relative risk of acute ischemic stroke in any age group.

Conclusion: Our study suggested that the short-term exposure to CO, NOZ, SOQ, Os, PMZS, Pl\/l10 was
significantly associated with increased acute hemorrhagic stroke risk in young adult under 45 years. These
findings may have significant public health implications for the prevention of acute hemorrhagic stroke.

Further studies on this topic are warranted to validate our research.
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Etiology and Outcomes of Status Epilepticus in Adults:
A Population-Based Study on Causes and Outcomes

Pecharut Tungwacharapong
Division of Neurology, Department of Medicine, Faculty of Medicine, Vaijira hospital, Navamindradhiraj University,
Bangkok, Thailand

Abstract

Background: Status epilepticus (SE) is a common neurological emergency that associated with a high rate
of morbidity and mortality. SE was defined traditionally as 30 minutes of ongoing epileptic activity or seizures
without recovery in-between. In 2015, a Task Force of the International League Against Epilepsy (ILAE)
proposed to define SE as bilateral tonic-clonic activity lasting longer than 5 minutes, and absence SE and
focal SE as exceeding 10 minutes. The new ILAE classification of SE 2015 distinguishes nonconvulsive SE
(NCSE) from SE with prominent motor phenomena. This allows epidemiologic investigation of NCSE and
its different subtypes in population-based studies. As a consequence of the shorter diagnostic time with
the new definition, we expected to identify more patients with SE, and aimed to assess the impact on
outcome of the evolution of the clinical presentation of SE.

Objective: In 2015, the International League Against Epilepsy (ILAE) proposed a new definition of status
epilepticus (SE). We aimed to apply the new definition of SE and analyze seizure types, clinical presentation,
causes, complications, and predictors of the poor outcome based on the new definition.

Method: We conducted a retrospective chart review of all adult patients with SE in Vajira hospital between
January 2016 and January 2019. SE was defined and classified according to the ILAE 2015.

Results: Out of participants, 86 (57.3 %) were men with a median age of 61.35 (¥20.32) years. The SE
incidence was 15.2 %, categorized into two groups; convulsive SE and non-convulsive SE with 14.8% and
0.4%. The acute symptomatic seizures were the most common causes, with 90.7%. The mortality rate was
48.7%. The clinical factors that statistically significantly affected the outcome were age, complications
during admission, and low AEDs level. Patients were 1.03 times higher for poorer outcomes per year,
increased in age (P-value 0.007), and 16.64 times higher (P-value < 0.001) among those with complications
during the admission. The common complications were a respiratory failure, pneumonia, and septicemia.
Conclusion: According to the new definition of SE, older age and complications during the hospital stay
have potential associated with poor neurological outcome. In contrast, the epilepsy patient who had SE
due to a low AEDs level seems to have a better prognosis. The acute symptomatic seizure were still the

most common cause of status epilepticus, and infection.
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Thai SCOPA and MPDSS: Two Scales for Assessment
of Night Sleep Disorder Compare by PSQI in
Parkinson’s Disease at the Faculty of Medicine Vajira
Hospital

Sirinapa Saneemanomai
Division of Neurology, Department of Medicine, Faculty of Medicine, Vaijira hospital, Navamindradhiraj University,
Bangkok, Thailand

Abstract

Introduction: The sleep disorders in Parkinson patients affect the patient’s quality of life. The Thai translated
versions are MPDSS test, which was adapted from PDSS, and SCOPA-Sleep scale.

Objective: We are interested in comparing both tests to see which test is more appropriate to assess night
sleep quality of Parkinson patients, by using the PSQI sleep test as a standard of sleeping assessment.
Methods: Cross-sectional study. Enrolling 200 patients diagnosed with Parkinson’s disease who visit the
out-patient clinic from March - December 2019 who met criteria research. The data were analyzed sensitivity,
specificity of Thai SCOPA night sleep and MPDSS night sleep tests.

Results: The prevalence of SCOPA-NS test and MPDSS test is 62.5% (95%Cl: 55.4 - 69.2) and 52.5 (95%Cl:
45.3 - 59.6) respectively. SCOPA-NS test has a sensitivity of 83.1% (95%Cl: 75.3-89.2), a specificity of
71.1% (95%Cl: 59.5-80.9), a positive predictive value (PPV) of 82.4 % (95%Cl: 74.6-88.6), and a negative
predictive value (NPV) of 72% (95%Cl: 60.4-81.8). Whereas MPDSS test has a sensitivity of 71.8% (95%Cl:
63.0-79.5), a specificity of 78.9% (95%Cl: 68.1-87.5), a positive predictive value (PPV) of 84.8% (95%CI:
76.4-91.0), and a negative predictive value (NPV) of 63.2% (95%Cl: 52.6-72.8).

Conclusion: Both tests can be used to evaluate Parkinson patients with similar accuracy. Thai SCOPA-NS
test showed more sensitivity than the MPDSS test but less specificity. However, patients significantly prefer
doing the Thai SCOPA-NS test than MPDSS.
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The Prevalence and Types of Postural Deformities in
Thai Patients with Parkinson’s Disease: A Single-
Center Study
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Abstract

Background: Postural deformities (PostD), including anterocollis (AC), camptocormia (CC), and Pisa
syndrome (PS), can be found. They can diminish the quality of life (QoL) in patients with Parkinson’s disease
(PD). The primary objective of our study was to address the overall prevalence of PostD in Thai PD patients.
We compared clinical characteristics between PostD-PD and PD patients who did not meet the definition
of either type of PostD (non-PostD). We compared the degrees of axial deviation for identifying the difference
between non-PostD-PD and non-PostD-healthy volunteers (HVs).

Objectives: To address the overall prevalence of PostD in Thai PD patients.

Material & Methods: One-hundred Thai PD patients and 49 HVs were recruited. Abnormal postures were
evaluated using a computerized measuring program which measured the angles of the neck (NF), upper
thoracic, thoracolumbar (TLF), and truncal lateral flexion (LF) from their on-site digital photographs. AC,
CC, and PS were defined. Clinical characteristics, MDS-UPDRS, gait velocity, cadence, and QoL, were
assessed.

Result: Thirteen of 100 PD patients showed PostD, which mainly CC (n=11), whereas 2 of 49 HVs had
PostD. PostD-PD showed significantly more severe motor symptoms than non-PostD-PD (modified H&Y of
3.0 vs. 2.5, MDS-UPDRS (posture) of 3.3 vs. 2.4, a summation of axial sub-scores of 11 vs. 10, and LEDD
of 1000 vs. 608 mg). A comparison between non-PostD-PD and non-PostD-HVs showed that NF, TLF, and
LF of 23, 17, and 5 degrees or more gave high specificities be PD (85.7, 93.9, and 95.9%, respectively).
However, their sensitivities were low.

Conclusion: The most common PostD in Thai PD patients was CC. PostD-PD was associated with high
disease severity. Our findings may raise awareness for early detection of PostD in PD, leading physicians

to apply an early intervention for falling prevention and improving their QoL.
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Prevalence of Advanced Parkinson’s Disease in Thai
Patients with Parkinson’s Disease Using The Consensus
on the Definition of Advance Parkinson’s Disease
(CEPA Study): A Single-Center Study
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10700, Thailand

Abstract

Background: Parkinson’s disease (PD) is divided into early, mid, and advanced stages. Identifying each
stage of PD especially on advanced PD (APD) is essential because the management of APD is needed to
integrate various treatment modalities to control the disease’s symptoms. Recently, there is a consensus
of the definition of APD proposed by the CEPA study. Therefore, this study’s primary aim was to identify
the prevalence of APD in Thai PD patients using CEPA’s definition. Demographic data, some motor and
non-motor symptoms apart from those mentioned items in the CDEPA questionnaire, and treatment
modalities, including oral and device-aided therapies (DATs), were reported.

Method: A retrospective medical record review of all registered PD patients at Movement disorders clinic,
Siriraj Hospital, Thailand, was done from January 2016 to January 2020. All data were collected during
“ON”" time.

Results: The period prevalence of APD was 37.1% (208 out of 560), with male predominance (57.7%). The
mean age (SD) of APD was 65.6 (9.6) years. The median durations of the disease and motor complications
were 11.9 and 5.8 years, respectively. Most APD patients were in H&Y stage 3 (57.6%). The mean (SD)
score of total MDS-UPDRS and median scores (IQR) of MDS-UPDRS part Ill were 70.1 (22.8) points and
32.0(25.0,42.5) points. The median axial sub-score in APD patients was 11.0 (7.0,16.0) points. APD patients
who fulfilled the indication for receiving DATs were 77.9% (162 of 208). Only eighty-seven patients (53.7%)
received DATs, mainly deep brain stimulation (90.8%). The primary factor that prevented the patients from
DATs was socioeconomic problems (72.0%).

Conclusion: The prevalence of APD was around one-third. Only half of APD patients who fulflled the
indication for receiving DATs could receive the treatments. These current results may raise awareness of
identifying APD and may impact the process of patient care ranging from a level of individual patient care

to a national APD treatment policy, which an ultimate goal is to provide proper clinical care to APD patients.
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A Comparison between Subjective and Objective
Measurements of Spasticity in CNS Inflammatory
Demyelinating Diseases Patients in Siriraj Hospital
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10700, Thailand

Abstract

Introduction: Spasticity could occur in Central Nervous System Infammation Demyelinating Diseaes
(CNSIDD) due to damage or disruption to the area of the brain and spinal cord. For spasticity
assessments were well describe in multiple sclerosis (MS). However, Asian population was a greater
prevalence of Neuromyelitis Optica Spectrum Disorder (NMOSD) than MS. In practice, spasticity was also
more common in NMOSD than in MS which was no Standardized spasticity assessment.

Objectives: This study aimed to compare between subjective and objective measurements of spasticity
and to identify the clinical characteristics asociated with spasticity among patients diagnosed with central
nervous system inflammatory demyelinating diseases (CNSIDDs) at Siriraj Hospital.

Material and Methods: We performed the prospective cross-sectional study of CNSIDDs patients recruited
from Siriraj Hospital between June and November 2020. Spasticity measurements were done by patients
using Numerical Rating Scale (NRS) and by clinicians using Modified Ashworth Scale (MAS). Patient-reporting
spaticity was evaluated with the associated clinical characteristics.

Results: Seventy-nine CNSIDDs patients was included for analysis, 25 with multiple sclerosis (MS), 53 with
neuromyelitis optica spectrum disorder (NMOSD), and 1 with myelin oligodendrocyte glycoprotein antibody
disease (MOGAD). There was a statistically significant correlation between subjective NRS scores and
clinicians’ MAS scores at visit (r=0.934, p<0.001). Spasticity was noted in 18 NMOSD patients (34%),
compared with 2 MS patients (8%) (p=0.016). Clinical characteristics associated with spasticity included
the higher number of transverse myelitis (TM) attacks, higher number of severe TM attacks, higher number
of longitudinal extensive transverse myelitis (LETM) attacks (p<0.001), longer disease duration (p=0.025),
higher Expanded Disability Status Scale (EDSS) score, and higher pyramidal Functional System Scale
(FSS) score (p<0.001).

Conclusions: Patients’ self-reported NRS score had a good correlation with clinicians’ MAS score for the
assessment of spasticity in CNSIDDs. NMOSD appeared to be more frequently with spasticity. Clinical
characteristics associated with spasticity included the higher number of TM attacks, severe TM and LETM,;

longer disease duration; higher EDSS and pyramidal FSS scores.
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Clinical Characteristics of Sleep Quality, Cognitive
Performance, Brain Architecture in Thai Dementia
Spectrum Disorders
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Abstract

Background: Sleep disorders are increased with advancing age. Poor sleep quality is a risk factor for
cognitive decline and dementia.

Objective: To explore the relationship between sleep quality, sleep architecture and cognition. To investigate
the association between brain volume and sleep parameters.

Materials and Methods: A total of 95 participants (70 female, mean age 67.18+10 years) were included in
this study. Thirty participants were those with major cognitive disorder patients, twenty-five participants
had mild cognitive impairment (MCI), and forty participants were normal controls. Sleep parameters were
measured using wrist actigraphy and subjective sleep questioners. The participants were evaluated with
high-resolution MRI to obtain brain volume. Demographic data, medical history, sleep characteristics,
neuropsychological and mood evaluations were collected from participants.

Results: MCI patients had significantly lower sleep efficiency than cognitive healthy persons, 81.30+7.39
% vs. 85.12 + 5.09 %, p=0.04. 66 % of the participants had poor sleep quality. Prevalence of probable
REM sleep behavior disorder (RBD) and restless leg syndrome was high in dementia group. Longer sleep
latency was associated with worse performance on global cognition. Poor sleep quality and poor sleep
efficiency were not associated with regional brain architecture in cortical gray matter, subcortical gray
matter as well as the hippocampus.

Conclusion: Sleep disorders were common in both cognitively healthy persons and dementia spectrum
disorders. Lower sleep quality and disturbance of sleep maintenance were associated with the development
of cognitive impairment. The causes and the consequences of poor sleep quality in patients with dementia
spectrum disorders needed to be explored.

Keywords: Actiwatch, Dementia, Sleep disturbance, Insomnia, Neurocognitive disorders, Alzheimer disease,

Neuropsychology, Magnetic resonance imaging
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Neuropsychiatric Symptom in Stroke and Transient
Ischemic Attack by Cognitive Status and Stroke Subtype

Peelanta Trivitayanurak
Division of Neurology, Department and Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok, Thailand

Abstract

Introduction: Neuropsychiatric disorders are common complications post-stroke, the development of them
in stroke patients are of great interest and are associated with worsened outcomes. Although many studies
had examined neuropsychiatric disturbance in patients with stroke, there is relatively little data on the
manifestations of neuropsychiatric symptoms in patients with different levels of cognitive functioning and
stroke subtypes. Therefore, in this study, we aimed to characterize and assess post-stroke neuropsychiatric
symptomatology using the NPI.

Objectives: 1) To examine the association of the frequency of neuropsychiatric symptoms and symptom
clusters with different cognitive level and stroke subtype 2) To study the demographic, clinical data and
neuropsychiatric profile in post stroke patients.

Materials and Methods: Patients aged 40 years or older admitted to Siriraj hospital between April and
November 2020 with a diagnosis of stroke or TIA were eligible to participate in the study. Exclusion criteria
were as following; patients who had aphasia, intubation or GCS below twelve. During third to seventh day
of admission cognitive functions were evaluated using Thai Mental State Examination (TMSE), Montreal
Cognitive Assessment (MOCA), IQCODE. NPI-Q was assessed at baseline, 3rd and 6th month.

Results: 103 patients were recruited. 77 (74.8%) and 26 (25.2%) patients were rated as having normal
cognition and cognitive decline respectively. The most common stroke subtypes was small vessel disease
41 (39.8%). At the period of admission the most common neuropsychiatric symptoms was anxiety(23.3%)
followed by nighttime behavior (22.3%), irritability (18.4%) and depression(13.6%). In both cognitive normal
and decline groups and across all stroke subtypes the most frequent symptom cluster was mood
disturbance. No significant relationship between frequencies of neuropsychiatric symptoms with cognitive
decline group nor stroke subtypes was found (p>0.05).

Conclusion: In our study, frequency of neuropsychiatric symptoms were not increased with level of cognitive
impairment. However, we found that anxiety was associated with small vessel disease. Moreover the severity
of apathy in cognitive impairment patients were more than in normal cognitive group at admission and

there was correlation between acute temporal lobe infarction and apathy.
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Factors Associated with Hemorrhagic Transformation
in Acute Ischemic Stroke Patients after IV Thrombolysis
in Siriraj Hospital

Vasinee Viarasilpa
Division of Neurology, Department and Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok, Thailand

Abstract

Background: Thrombolytic therapy in acute ischemic stroke correlated with a significant net reduction in
the proportion of patient dependent in activities of daily living, but increased in symptomatic intracranial
haemorrhage. Therefore, identification of risk factors for developing postthrombolysis intracerebral
haemorrhage can encourage physician to beware of the adverse event in patients with these risk factors.
Objective: To identify risk factors for postthrombolysis intracerebral hemorrhage in acute ischemic stroke
patients in Siriraj hospital.

Methods: We retrospectively reviewed our database for patients with ischemic stroke treated with intravenous
thrombolysis within 4.5 hours from symptom onset from January 2019 to November 2020. We reviewed
clinical, NIHSS, blood test, ASPECT Score, mechanism of stroke. CT scans were performed at 24 hour
after thrombolysis therapy or when neurological deterioration and were reviewed for the presence of
hemorrhage based on criteria.

Results: 366 patients, mean age 64+14 year, initial NIHSS 13+8. Postthrombolysis intracerebral haemorrhage
were detected in 87 (23.8%) patients. The significant risk factors were atrial fibrillation, higher blood sugar,
higher initial NIHSS, presence of hyperdense MCA signs, presence of large vessel occlusion, area of
ischemia or infarction, ASPECT less than 7, TOAST classification, anterior circulation stroke.

Conclusion: The significant risk factors for developing postthrombolysis intracerebral haemorrhage are
atrial fibrillation, higher blood sugar, higher initial NIHSS, presence of hyperdense MCA signs, presence
of large vessel occlusion, area of ischemia or infarction, TOAST classification, anterior circulation stroke.
Patient who developed symptomatic postthrombolysis intracerebral haemorrhage had more severe degree

of disability at 90 days.
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Cognitive Changes after 1-2 Years Follow-Up in
Non-Demented Thai Patients with Parkinson’s Disease

Nutchaphol Wongkanjana
Division of Neurology, Department of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Abstract

Introduction: Cognitive impairment in Parkinson’s disease (PD) are prevalent. No data on longitudinal
change of cognition in Thai PD patients.

Objectives: We aimed to evaluate the change of cognition, perception of cognitive decline, and the diagnosis
of cognitive impairment in non-demented Thai PD patients after 1-2 follow-up.

Materials and Methods: Non-demented, non-depressed PD patients were recruited. Cognition and apathy
were assessed at baseline and 1-2 years follow-up. Montreal Cognitive Assessment-Thai (MoCA) was used
to assess cognition. Perception of cognitive decline was assessed using the Cognitive Change Index by
asking patients (CCI-S) and their informants (CCI-1). Apathy was evaluated by the Starkstein Apathy
Scale-Thai. Association of MoCA, CCI-S, CCI-l, the discrepancy of CCI (CCI-D; CCI-S minus CCI-I), apathy
score, and patient’s clinical characteristics were analyzed.

Results: Sixty-two patients were followed for 18.59+4.55 months. The MoCA score insignificantly declined
from 20.6%5.1 to 20.1+4.9 (mean changes -0.53%3.2, p=0.195). 47.1% of patients with normal cognition
converted to PD-MCI. Most (77.8%) PD-MCI patients remained in the MCl stage, 11.1% turned to dementia,
and 11.1% reverted to normal. Only the CCI-l and apathy score increased significantly after 1-2 years
(p<0.01). At follow-up, the higher apathy score was significantly associated with the higher CCl-I and
lower MoCA score (r=0.375 and -0.344, p<0.01). The CCI-D at follow-up was also significantly correlated
with the worsening score of MoCA (r=-0.285, p=0.029). For clinical characteristics, patients with orthostatic
hypotension had lower MoCA scores at follow-up (p=0.039).

Conclusion: Apathy, informant perception of cognitive decline, but not the cognition, was changed
significantly in non-demented Thai PD patients after 1-2 years follow-up. Apathy, the discrepancy of
perception of cognitive decline between patients and relatives, and orthostatic hypotension may associate

with lower cognition, but further study is needed.
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Evaluation of Clinical Impact of Pharmacogenomics
Testing for Carbamazepine Prescription

Kanyawan Tiwattanon
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Bangkok, Thailand

Abstract

Obijective: To evaluate the clinical impact of HLA-B*15:02 testing for antiepileptic drugs (AEDs) prescription
and predictions of AEDs-induced cutaneous adverse drug reactions (CADRs) in Thais.

Materials and methods: From June 2010 to January 2020, a retrospective observational cohort study was
performed by retrieving data from electronic medical records. Patients with HLA genotyping (n=903) results
were enrolled. After excluding non-eligible patients, the remaining patients (n=384) were identified. The
relationships between the HLA genotyping results and carbamazepine (CBZ) prescription were analyzed.
The ADRs and alternative AEDs used were obtained. Descriptive statistics were used to summarize the
relevant data.

Results: A total of 384 patients were included in this study. The number of HLA genotyping tests per year
increased significantly after the announcement from Department of Medical Sciences Thailand with pilot
study to prevent SJS/TEN using pharmacogenomics testing. 5 of 70 patients with HLA CBZ risk alleles
were prescribed with either CBZ or oxcarbazepine (OXC) but no cADR was reported. 189 of 314 (60.19%)
patients without HLA CBZ risk alleles were prescribed with CBZ/OXC; 21 of which had cADRs. Alternative
AEDs prescribed instead of CBZ/OXC included levetiracetam, sodium valproate, lamotrigine, gabapentin,
phenytoin, topiramate, lacosamide, perampanel, and clobazam, respectively.

Conclusions: HLA genotyping can guide physician in CBZ and other AEDs prescription. CBZ/OXC
prescription requires cADR monitoring. Although, HLA-B*15:02 is significantly associated with CBZ-induced
SJS/TEN in Thais, but it cannot predict other cADRSs, including MPE and DRESS.

Keywords: Carbamazepine, HLA-B*15:02, HLA genotype, Pharmacogenomics, Pharmacogenetics
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A Clinical Score for Prediction In-Hospital Mortality
and Clinical Outcomes of Status Epilepticus in Adults:
The Comparative Retrospective Cohort Study

Saowarin Padermprach
Division of Neurology, Department of Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand

Abstract

Objective: To compare the sensitivity and specificity of status epilepticus prognostic scores including
STESS, mSTESS, and END-IT for predicting in-hospital mortality of status epilepticus (SE) patients.
Material and Methods: This was a single-center, retrospective cohort analysis, conducted from Jan 2014
to Dec 2019 at Ramathibodi Hospital. The participants were diagnosed with SE and underwent continuous
EEG monitoring. SE patients with postanoxic SE, incomplete data, no EEG data were excluded. Prognostic
scores were calculated on each patient and ROC curves were performed at each score. In addition, the
optimal cutoff values for each score were considered. The performances of the values were compared in
bar chart.

Results: A total of 119 patients were included in this study. Mean age was 59.76 years with the total of
58(48.7) men and 61(51.2) women. The worst SE types were 47 (39.4%) generalized convulsive SE,
65(54.6%) non convulsive SE in coma, and 7(5.8%) others. AUCs were similar for STESS (0.551; 95% ClI,
0.442-0.661), mSTESS (0.583; 95% Cl, 0.475-0.691) and END-IT (0.532; 95% ClI, 0.425-0.640) for prediction
of in-hospital mortality. However, the capacity of these 3 scores was still unsatisfactory for in-hospital
mortality prediction due to the low AUCs. The optimal cut-off values were 4 for STESS, 5 for mSTESS, and
4 for END-IT with mSTESS optimal values showed the best performance from high PPV, NPV and sensitivity.
Conclusion: The SE prognostic scores (STESS, mSTESS, END-IT) demonstrated similar results for predicting
in-hospital mortality. Further studies on prognostic scores are suggested to facilitate the better clinical
treatment decisions.

Keywords: Status epilepticus, Prognostic score, STESS, mSTESS, END-IT, Mortality
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Evaluation of Motion Perception in Cognitive Impairment
Using Rama Motion Perimetry
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Bangkok, Thailand

Abstract

Objective: To evaluate motion perception in patients with Alzheimer's disease (AD) and other types of
dementia.

Materials and Methods: This was a single-center, cross-sectional study. The study included 31 patients
with cognitively impaired (16 females [51.61%], age 53 - 84 years [mean 68], MOCA 10-27 [mean 21.52])
and 31 healthy controls (18 females [58.06%], age 53 - 86 years [mean 70], MOCA 25-30 [mean 27.45]).
The cognitively impaired group was further classified into dementia and mild cognitive impairment (MCI)
subgroups. All participants underwent cognitive examinations using Montreal Cognitive Assessment and
RAMA motion perimetry tests. The primary outcome was percent correction in the motion perimetry.
Results: The mean motion perimetry percent correction of the cognitively impaired group was significantly
smaller than that in the controls (the mean difference of -18.18, 95% CI| -30.24 to -6.12, p=0.004). The
post-hoc analysis revealed that there was a statistically significant difference in percent correction in motion
perimetry between the dementia and control groups (p-value=0.001); and between the dementia and MCI
groups (p-value=0.011). The multiple linear regression model showed that age (P=0.004) and MOCA
scores (P<0.001) were significantly associated with percent correction in motion perimetry.

Conclusion: Motion perception was affected in cognitively impaired patients, particularly in the dementia
subgroup. There was a significant correlation between percent correction in motion perimetry and MOCA
scores. Motion perimetry can serve as a potential biological marker for cognitively impaired patients. Further
follow-up studies are required to clarify this matter.

Keywords: Alzheimer’s disease, Mild cognitive impairment, Dementia, Motion perimetry
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Factors Influencing Clinical Outcomes in Autoimmune
Myopathy

Wannisa Wongpipathpong
Division of Neurology, Department of Internal Medicine, Faculty of Medicine, Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand

Abstract

Background: Idiopathic Inflammatory Myopathies (IIM) are heterogeneous autoimmune muscle disease
which can be classified into five subgroups. Each subgroup has different clinical and laboratory findings
and treatment outcome.

Objectives: The objective of this study is to identify factors influencing clinical outcome in Thai patients with
[IM.

Materials and Methods: This is a retrospective cohort study. All IIM patients at Ramathibodi Hospital between
January 2009 and December 2020 were recruited. All relevant clinical factors were retrospectively reviewed.
Primary outcome was clinical response at 12 months after treatment which was assessed by Total
Improvement Score (TIS). The quantitative muscle strength at baseline and 12 months after treatment were
measured by Manual Muscle Testing 8 version (MMT8) score (0-80). Univariate and multivariate analysis
were used to identify the associations between clinical factors and the primary outcome.

Results: There were 38 patients in this study. The median age was 57.5 (17.0-88.0) years, 71.1% were
female. There was an increasing number of 1IM patients with significant clinical response after treatment
at 1, 3, 6 and 12 months (23.7%, 55.3%, 89.5% and 84.2% respectively). Factors that associated with
significant improvement from multivariate analysis were shorter time from symptom onset to treatment,
symmetrical proximal muscle weakness pattern, and manual muscle testing score (MMT8) at baseline.
Factors that associated with clinical response at 12 months were shorter time from symptom onset to
treatment and MMT8 change after treatment.

Conclusion: The significant clinical response of [IM treatment depends on the early diagnosis and treatment
and the clinical muscle strength improvement during treatment regardless of subtype of [IM and regimens
of treatment.

Keywords: Autoimmune myopathy, Idiopathic inflammatory myopathy, Thailand, Factors, Outcomes,

complications
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Cost Effectiveness of Epilepsy Surgery in Drug-Resistant
Epilepsy
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Bangkok, Thailand

Abstract

Objective: This study aimed to demonstrate the cost-effectiveness of epilepsy surgery in drug-resistant
epilepsy (DRE) patients by comparing relevant data and costs between anti-epileptic drugs (AEDs)
treatment group and epilepsy surgery group.

Materials and methods: From January 1, 2014 to September 30, 2018, a retrospective cohort study was
performed by retrieving Ramathibodi Electronic Medical Records of epileptic patients (n=4,400). After
exclusion, a number of 132 DRE patients were eligible for analysis and further divided into medical treatment
group (n=44) and epilepsy surgery group (n=26). The cost-effectiveness, seizure reduction, seizure
freedom, and changes in numbers of AEDs usage were analyzed. Chi-square test and independent samples
t-test were used in this study.

Results: Overall cost at 2-year follow-up was not statistically significant between medical treatment group
(267,505.59+151,241.8) and surgical group (267,557.39 £124,743.03), p = 0.999. At 2-year follow-up, there
was no significant changed in the number of seizures per month in both groups (30.98+70.12 in medical
treatment and 7.12+18.34 in surgical treatment, p=0.094). Incident rate ratio in medical treatment group
compared to surgical treatment group was 17.0178 (95%Cl, 16.561-17.486, p < 0.001). Comparing to
baseline, the trend for a reduction in numbers of AEDs usage, and urgent hospital visits were noted in
surgical group.

Conclusions: Epilepsy surgery is cost-effective in increase chances of seizure freedom during two-year
follow-up, and probably resulted in a greater reduction of numbers of AEDs usage and urgent hospital
visits. Therefore, epilepsy surgery should be recommended for surgically eligible DRE patients.

Keywords: Drug-resistant epilepsy, Epilepsy surgery, Cost-effectiveness
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Efficacy and Safety of Non-Vitamin K Antagonist Oral
Anticoagulants in Patients with Ischemic Stroke and
Atrial Fibrillation Who Concurrently Take Antiepileptic
Drugs

Kanvara Chaibenjapol
Department of Neurology, Phramongkutklao Hospital, Bangkok, Thailand.

Abstract

Background: Most antiepileptic drugs (AEDs) were contraindicated in co-administration with NOACs
because of potential interactions that may cause an increased risk of bleeding or reduced antithrombotic
efficacy. Epileptic seizures following ischemic stroke are common. So far, there was limited evidence of
NOACs and clinical outcomes in patients who concurrently use AEDs.

Objectives: The study aims to compare both efficacy and safety outcomes in stroke patients who required
NOACs with AEDs with patients who on NOACs alone. Recurrent rates of ischemic stroke and bleeding
during 1-year period are the clinical outcomes.

Materials and Methods: A retrospective cohort clinical study was conducted at Phramongkutklao hospital
between January 2016 to January 2021. Patients with AF and history of ischemic stroke who on NOACs
for secondary prevention were enrolled and assigned into concomitant AEDs group and no AEDs exposure
group (control). The incidence of recurrent ischemic stroke and bleedings during the 1-year period were
recorded by review the medical records.

Results: A total of 186 eligible patients were enrolled. 94 patients were assigned into concomitant AEDs
group and 92 patients were assigned into no AEDs exposure group (control). The incidence of recurrent
ischemic stroke within one year was higher in the no AEDs group, however there was no statistically
significance between both groups (5 cases vs. 2 cases, OR=2.53, 95% Cl, 0.48 to 13.37; p=0.44). For
safety outcome, there were 11 events of minor bleeding in the AEDs group and 4 events in the no AEDs
group but there was no statistically significant difference in any bleeding between groups (OR=2.92, 95%
Cl, 0.89-9.52; p=.10).

Conclusion: The incidence of recurrent ischemic stroke and bleeding were not significantly different in AF
patient who take NOACs concomitant with AEDs and NOACs alone group. So, it may be reasonable to

safely use AEDs with NOACSs to treat epilepsy in patient with stroke.
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Insomnia Scale (AIS-Thai)

Piyawat Chalardsakul
Department of Neurology, Phramongkutklao Hospital, Bangkok, Thailand

Abstract

Background: Insomnia is a common condition in clinical practice. Athens Insomnia Scale (AlS) is a simple
questionnaire for insomnia assessment.

Objectives: The aim of this study was to develop and validate a Thai version of the Athens Insomnia Scale
(AlS-Thai) and a modified Athens Insomnia Scale (modified AlIS-Thai).

Materials and Methods: The AlS-Thai was created using a back translation design. The modified AlIS-Thai
was also developed to a more simplified version. Twenty patients (10/20 had insomnia) were enrolled at
our outpatient neurology clinic. The participants completed 2 questionnaires for 2 times. Test-retest
analysis using intraclass correlation coefficient (ICC) and ROC curve were performed.

Results: The AIS-Thai and modified AIS Thai were developed. The ICC varied from 0.64-0.93 in AIS-Thai
and 0.68-1 in the modified AlS-Thai group. Higher scores were found in people with insomnia. The AIS-Thai
and modified AIS-Thai had cut-off values for identifying pathological insomnia at 7 and 11, respectively.
Conclusion: The AlIS-Thai and modified AIS Thai are reliable and valid for assessing insomnia among Thai

population.
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The Effects of Thai Traditional Triangle Pillow and
Self-Positional Therapy in Treating Positional

Obstructive Sleep Apnea: A Pilot Study

Chayungkorn Thonprasertvat
Department of Neurology, Phramongkutklao Hospital, Bangkok, Thailand.

Abstract

Objectives: Positional obstructive sleep apnea (POSA) is common, affecting sleep quality. This study was
to identify the efficacy of using a Thai traditional triangle pillow, as a position device, and self-positional
therapy in POSA.

Methods: This open label, self-control prospective intervention study enrolled adult patients with POSA.
The self-positional therapy had performed for 8 weeks, followed by using the triangle pillow for 8 weeks.
Primary outcome was to measure changes in Epworth sleepiness scale (ESS) score and secondary
outcomes included quality of life measured by 36-ltem Short Form Health Survey (SF-36) and problems/
complaints while studying.

Results: Total of 10 patients, mean age was 55.8 years old (SD 11.3), male was 6 cases (60%) and average
apnea-hypopnea index (AHI) was 26.1, supine-AHI of 35.3, non-supine-AHI of 8.6. Baseline average ESS
was 10 (SD 3.5). The self-positional therapy did not improve ESS score; the mean difference in ESS score
was +0.20 (95% CI -2.01 to 2.41, p-value 0.84). The pillow group had significantly reduced in ESS score
[-3.6 (95% CI -5.00 to -2.20)], p-value < 0.001. The pillow group had also significantly reduced the ESS
score when compared with the self-positional therapy, ESS reduction of -3.8 [95% CI -6.47 to -1.13],
p-value 0.011. The quality of life improved only in the pillow group. There were no complaints from the
patients related to both positional therapies.

Conclusions: The Thai traditional triangle pillow as a positional device in treating patients with positional

obstructive sleep apnea is effective and comfortable.
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Role of Progesterone in Lennox-Gastaut Syndrome and
Refractory Epilepsies: A Pilot Study

Chanittha Dhapasita
Department of Neurology, Phramongkutklao Hospital, Bangkok, Thailand

Abstract

Introduction: Most patients with LGS and refractory epilepsies often achieve unsatisfactory seizure activity
control. Previous studies have shown that neurosteroids (progesterone in this study) can improve seizure
control but the effects on patients with LGS have not been well studied.

Objectives: To study the efficacy of progesterone in reducing seizure frequency in patients with LGS and
refractory epilepsy, as well as adverse reactions.

Materials and Methods: This was a prospective open-labeled pilot study conducted in Phramongkutklao
Hospital from January 1 to December 31, 2020. We selected patients with LGS and adults with refractory
epilepsies who were receiving at least 2 AEDs and still experiencing at least 5 epileptic attacks a month.
The patients were assigned progesterone 400 mg/day. Seizure frequency and seizure type were recorded
at baseline and every month for 3 months. The primary outcome was seizure frequency. Adverse drug
reactions were observed as a secondary outcome.

Results: Total of 6 patients were enrolled. There were 3 LGS and 3 adults with refractory epilepsy. In LGS
group, the median overall seizure frequency (times/month) were 197 for visit baseline and 200 for visit
3 months. In adults with refractory epilepsy group, the median overall seizure frequency (times/month)
were 4 for visit baseline and 3 for visit 3 months. There were 2 adverse events detected which were mild
headache (1 subject, 20%), and depression (1 subject, 20%). There were no serious adverse reactions.
Conclusions: From our small-scale study, after receiving progesterone 400 mg/day for 3 months, seizure
frequency in patients with LGS and refractory epilepsy was not reduced from baseline. No serious adverse
eventwas noticed. Further studies with proper dosage or longer duration of use would need to be conducted

for demonstrating a clearer effect.
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Postictal Change from MRI Corresponding with Localized
Related Focal Epilepsy in Prasat Neurological Institute

Patima Preechadechcharern

Division of Neurology, Prasat Neurological Institute, Department of Medical Services, Ministry of Public Health, Thailand

Abstract

Background: Focal epilepsy is common condition especially temporal lobe epilepsy in adult. In the previous
studies reported the postictal MRI change after status epilepticus, tumor related focal epilepsy and some
temporal lobe seizure. Almost studies, report postictal MRI change without demonstrating EEG findings in
index seizure. To identify truly change in MRI after well-defined clinical seizure and ictal EEG onset are our
aim of this study.

Objective: To describe the seizure semiology, interictal EEG, ictal EEG and correlation with transient signal
changes in MRI after seizure. We hypothesized that postictal change from MRI might well localized around
the seizure onset zone.

Methods: We retrospect analyzed patients with temporal lobe epilepsy (n=10) and non-temporal lobe
epilepsy (n=2). All patients had 3T MRI epilepsy protocol at least 2 times. All of them admitted at Prasat
Neurological Institute for pre-surgical evaluation purpose. The index seizures were identified and post-ictal
MRI must performed after seizure within 90 minutes are included. We designed to report the signal change
in MRI included DWI, ADC, T2, T2 FLAIR and analyzed visually.

Results: Twenty medical records were identified and only 10 patients in TLE group and 2 patients in non-TLE
group met criteria and were analyzed. Mean of all patients are 29.5 years. There were no difference in
gender. The estimated time from index seizure to do MRI ranged from 31 to 80 minutes (median 52.8) in
TLE. Time to do MRl are 45 and 52 minutes in non-TLE. Even though, variety of clinical seizure and pattern
of EEG spreading in both groups, there were totally no any signal change have seen in all sequences of MRI.
Conclusion: We could not demonstrate any signal change in DWI, ADC, T2 or T2 FLAIR from MRI 3 tesla
after well-identified seizure even clinical seizure or ictal EEG onset. Interpretation of postictal change in
MR for these 4 sequences should be careful.

Keywords: Postictal MRI change, Temporal lobe epilepsy, Postictal, Postictal change, Focal epilepsy



Vol.39 « NO.3 * 2023 Thai * Journal * of ® Neurology

The Efficacy of the Newly Invented Multi-Textured
Puzzles Improving Visuospatial Memory and Attention
in Medical Personnel with Mild Cognitive Impairment
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Division of Neurology, Prasat Neurological Insfitute, Department of Medical Services, Ministry of Public Health, Thailand

Abstract

Objectives: To invent the new multi-textured puzzles which adding tactile stimulation to conventional puzzles
and to study the effectiveness of these newly invented devices in enhancing visuospatial memory and
attention in the medical personnel with mild cognitive impairment (MCI).

Material and Methods: 4 multi-textured puzzles were created. 26 medical personnel in Prasat neurological
institute with MCI were recruited in the study. They were randomized into 2 groups with a 1:1 allocation.
The intervention group played the multi-textured puzzles once a week for 8 weeks consecutively, while the
control group received only the medical suggestions. The primary outcomes included visuospatial memory
(measuring block design test score), and attention (measuring digit spanning and spatial spanning test
scores) and the secondary outcome evaluated the MoCA score. We compared the pre-tests and the
post-tests scores of those cognitive tests.

Results: A set of multi-textured puzzles was created. By playing the set of puzzles, this study showed an
improvement in the block design test which was statistical significance (different median score 2.0 and 0
(p =0.003) in the intervention and the control group, respectively). The improvement in the digit spanning,
and the MoCA score, comparing between 2 groups, was observed but without statistical significance.
Conclusion: Our study demonstrated that playing the newly invented multi-textured puzzles once a week
for 8 weeks consecutively improved the visuospatial memory, and possibly the attention in patients with

MCI. We can apply these devices to whom concerned with mild cognitive problems.
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Clinical Characteristics of Temporal Lobe Epilepsy with
Amygdala Enlargement among Drug-Responsive
versus Drug-Refractory Patients
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Abstract

Background: Temporal lobe epilepsy with amygdala enlargement (TLE-AE) has been reported as non-lesion
mesial temporal epilepsy. Previous studies reported that (TLE-AE) clinical characteristics might differ from
typical hippocampal sclerosis.

Objective: To evaluates and compares TLE-AE clinical characteristics between drug-responsive and
drug-resistant epilepsy.

Materials and Methods: Retrospective studies of 32 TLE-AE patients. in Prasat Neurological Institute between
2015-2020. Demographic data, seizure type, MRI studies, EEG, serology testing, anticonvulsive drug, type
of immunotherapy were compared between drug-responsive and drug-resistant epilepsy patients.
Results: Thirty-two patients were clinically diagnosed as TLE-AE. Of these, 24 patients were drug-responsive
epilepsy. Twenty-five patients were evaluated with paraneoplastic studies (78.13%), seven patients were
positive autoantibody (21.88%). The patients’ ages and the ages at seizure onset in drug-refractory epilepsy
significance younger than in drug response epilepsy, and the paraneoplastic was positive only in drug
response epilepsy.

Conclusion: AE is the discrete form of TLE. Clinician should consider when evaluating the etiology of AE
in TL. Based on our findings, the clinical context, such as ages, ages of initial treatment, response to AEDs,
and initial seizure frequency, might differ between drug-responsive and drug-resistant patients. Our results
added that a positive paraneoplastic test might help predict a good prognosis in TLE-AE patients in addition

to traditional workup.
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Abstract

Background: Anti-VGKC antibody-mediated (LGI1 and Caspr2) neurological disease is now increasingly
recognized in Thailand. They have a variety of clinical manifestations and may be the paraneoplastic
syndrome. However, the clinical data and outcomes of this disease in Thailand are still limited.
Objective: To describe the clinical feature of patients with anti-VGKC antibody and to compare the clinical
differences and long-term outcomes between the patients with LGI1 and Caspr2 antibody.

Methods: Retrospective study of patients with detected anti-VGKC antibody in Prasat Neurological Institute,
between January 2012 and June 2020. Demographic data, clinical presentations, serum and CSF anti-VGKC
antibody profiles, cognitive tests, brain imaging results (MRI), basic CSF analysis, neurophysiological results
(both EEG and EMG), coexisting autoantibody, serum sodium, and malignancy detection were collected
in each group of patients with LGI1 and Caspr2 antibody.

Results: Twenty eight patients with detected anti-VGKC antibody were identified, including LGI1 antibody
in 24 patients (86%) and Caspr2 antibody in 4 patients (14%). The patients with LGI1 antibody presented
predominantly with cognitive impairment (p = 0.002) whereas patients with Caspr2 antibody presented
predominantly with peripheral nerve hyperexcitability (o < 0.001) and neuropathic pain (p < 0.001). Majority
of the patients with both antibodies also had seizure, but the hyponatremia was found exclusively in the
patients with LGI1 antibody (p = 0.01). The LGI1 and Caspr2 antibody were found in serum in all patients
(100%) but found in CSF in 96 and 75% respectively. The majority of them had temporal lobe abnormalities
in MRI brain. The malignancy was found in 17% of the patients with LGI1 antibody, but none in the patients
with Caspr2 antibody. The seizure was better controlled by 6 months after therapy in the patients with LGI1
antibody and the majority of the patients with both antibodies had favorable functional status (MRS 0-1)
after 6 and 12 months after therapy. The cognitive outcome in the patients with LGI1 antibody showed 50%
improvement with the increasing score of TMSE and MOCA tests but 20% of patients still had TMSE below
24 after 12 months of therapy.

Conclusions: According to our study, the patients with LGI1 antibody presented predominantly with cognitive
impairment and hyponatremia, whereas the patients with Caspr2 antibody presented predominantly with
peripheral nerve hyperexcitability and neuropathic pain. Long-term cognitive function in LGI1 encephalitis
patients had modest outcome.

Keywords: Antibody-mediated neurological disease, Anti-voltage-gated potassium channel antibody
(anti-VGKC antibody), Leucine-rich glioma-inactivated 1 antibody (LGI-1 antibody), Contactin-associated
protein-like 2 antibody (Caspr2 antibody)
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The Etiologies, Clinical Course, Treatment Results and
Prognosis of New-Onset Refractory Status Epilepticus
(NORSE) Patients in Prasat Neurological Institute

Tipsarin Manujum
Division of Neurology, Prasat Neurological Insfitute, Department of Medical Services, Ministry of Public Health, Thailand

Abstract

Background: Refractory status epilepticus (RSE) is the condition of continuous seizure that failed to stop
with appropriate two or more antiepileptic drugs (AEDs) and require anesthetic agents. RSE has evidence
may relate to paraneoplastic or immune-mediated encephalitis. This disorder found in healthy patients. In
this research, we aim to understand the disease and to find an effective treatment options.

Objective: To describe the demographic, clinical characteristics, laboratory investigations, result of the
treatment, and prognosis of new-onset RSE (NORSE) patients.

Materials and Methods: A retrospective single-center analysis of 83 refractory seizure patients with and
without plasma exchange treatment who were admitted in ICU from January 2015 to December 2019 at
Prasat Neurological Institute.

Results: Of 83 patients, only 20 suited the criteria. Fever and headache were found in NORSE cases 95%
and 75%. Almost all patients 95% were present with generalized convulsion before admission, and 75%
had abnormal MRI Brain and CSF features. To compare with Non-PLEX, the PLEX group was associated
with lower Barthel Index after treatment, the average score is 12.5, and higher mortality 3 out of 10 patients,
but no statistically significant (p=0.906 and 0.582, respectively).

Conclusion: The most common prodromal symptom in NORSE are fever and headache followed by the
first episode of generalized convulsio. There are evidence of MRI brain abnormalities and CSF pleocytosis
mostly presented. Despite the very severe of RSE but 80% of our patients survive, and had seizure reduction.
Thus, the early diagnosis and aggressive proper managements could promoted survival outcome, seizure
outcome and quality of life.

Keywords: Epilepsy, Status epilepticus, Refractory status epilepticus, New onset refractory status epilepticus,
NORSE
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The Phenotypic, Clinical Course and Treatment Response
to Disease Modifying Therapy in Multiple Sclerosis
Patients

Nawarat Kanjanakittichai
Division of Neurology, Prasat Neurological Insfitute, Department of Medical Services, Ministry of Public Health, Thailand

Abstract

Background: Multiple sclerosis (MS) is a chronic inflammatory disease of the central nervous system which
leads to significant disability and economic burden to the patient, family, health system, and society.
Objective: This study describes the demographics, natural history, and effectiveness of disease-modifying
therapies in multiple sclerosis patients.

Methods: This is a retrospective cohort study of patients diagnosed with multiple sclerosis in Prasat
Neurological Institute, tertiary referral neurological center in Bangkok, Thailand, between June 1, 2010, to
June 30, 2020. The demographic data, clinical characteristics, and disease course of multiple sclerosis
were explored. The primary endpoint of this study was to compare time to events of clinical relapse, new
MRI T2W activity, new MRI T1W with Gd enhancement, and time to disability progression, between patients
who receive disease modifying therapy (DMT) and without DMT.

Results: There were 102 patients whose diagnosis were multiple sclerosis. Female to male ratio was 2.4:1.
The mean age at onset was 29.61+11.62 years. The phenotypic features of these patients were classified
as;80.4%, SPMS;8.8%, PPMS;3.9% and tumefactive demyelination;6.9%. Fourty eight patients (58.5%)
received DMT including 25(52.1%) had received IFN-beta, 15(31.2%) had received fingolimod, and 8(16.7%)
received terifflunomide. The primary endpoint demonstrated patients who received DMT had significantly
delay clinical disability compared with patients who did not receive DMT (HR 3.08; 95% CI 1.05-9.04;P=0.04).
However, time to clinical relapsed and MRI activity including, new T2W and new T1W Gadolinium (Gd)
enhancing lesion, were not significantly difference between 2 groups

Conclusion: Patients with relapsing-remitting phenotype tend to progress to severe disability within ten
years. Treatment with DMT is one of the possible factors to delay disability progression in patients with MS.

Keywords: Multiple sclerosis, Phenotype, Natural history, Disease modifying therapy
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Valproic Acid Level and the Other Risk Factors Enhancing
Hyperammonemia of Non-Hepatic Disorder Patients
Using Valproic Acid in Prasat Neurological Institute

Veerawan Yoosomboon
Division of Neurology, Prasat Neurological Insfitute, Department of Medical Services, Ministry of Public Health, Thailand

Abstract

Background: Valproic acid is widely used for the treatment of epilepsy, migraine and variety of psychiatric
symptoms. Valproic acid induce hyperammonemia occur in up to 50% of valproic acid treated patients,
some of whom may become encephalopathy that increase morbidity and mortality.

Objective: We aimed to determined valproic acid level, prevalence rate and risk factors for valproic acid
induce hyperammonemia and/or encephalopathy in non-hepatic disorder patients.

Methods: Retrospective single-center analysis of 72 patients with non-hepatic patients using valproic acid
from January 1%, 2017 to December 31", 2019 at Prasat Neurological Institute. Demographic data, blood
for valproic acid level, total daily dose, ammonia level, associated neurological symptom, investigations
and concurring medications were recorded and analyzed.

Results: There are 54 out of 72 patients consider to have valproic acid induce hyperammonemia, and
16 out of 54 patients with hyperammonemia had hyperammonemic encephalopathy. In 54 patients of
hyperammonemia group, almost of them are asymptomatic and mild symptoms. Patients with high total
daily dose of valproic acid (2000mg/day p=0.051) and valproic acid level (>100ug/ml) (27.8% p=0.615)
are trend to associated with hyperammonemia. In hyperammonemic encephalopathy, we found female
gender (87.5%), baseline encephalopathy (100%) and total valproic acid daily dose 2400 mg or more, are
the risk factors.

Conclusion: Valproic acid induce hyperammonemia is relatively high in epilepsy patient populations. The
total number of concurrently used antiepileptic drugs and total daily dose of valproic acid associated with
increase blood ammonia level. Female gender, baseline encephalopathy and total daily dose valproic acid
are the significant risk factors for developing valproic acid induce hyperammonemic encephalopathy. Dose
of valproic acid adjustment, monitoring of valproic acid level and serum ammonia, early detection of
hyperammonemia and hyperammonemic encephalopathy, these are helpful.

Keywords: Valproic acid, Valproate, Hyperammonemia, Hyperammonemic encephalopathy
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The Pilot Study of the Government Pharmaceutical
Organization (GPO) Cannabis Extracts for Multiple
Sclerosis (MS) Spasticity Treatment in Thailand

Nat Pongsuthimanus
Division of Neurology, Prasat Neurological Insfitute, Department of Medical Services, Ministry of Public Health, Thailand

Abstract

Background: The prevalence of spasticity in multiple sclerosis patients is nearly 90%. Most of the patients
didn’t respond to the current anti-spastic drug.

Objective: The objective of this study is to evaluate the efficacy and safety of Government Pharmaceutical
Organization cannabis extraction (GPOCE) in the treatment spasticity of MS patients in Thailand.
Materials and Methods: The prospective pilot study in the patient diagnosis with MS, who not relived
spasticity under current anti-spastic treatment, was performed between November 2019 and June 2020.
The GPOCE formulation of THC: CBD1:1 was administration in all patients. The treatment outcomes were
determined at 12 weeks to compare with their baseline.

Results: Seven patients participated in the study. Among these, two patients were withdrawn from this
study after receiving only a small dose of GPOCE. Finally, five patients were included in the final analysis.
The primary outcome was the reduction in modified Ashworth score (MAS) was decreased from baseline
15 (IQR 12-19) to 6 (IQR 1-12) (p=0.043). The key secondary outcome was a clinically relevant response
(CRR), which define by reduction of spastic Numeric rating scale (NRS) of spasticity more than thirty percent
compared to baseline. Four patients (80%) achieved CRR. Moreover, the overall NRS of spasticity decreases
forms the median 6 (IQR5-7) to 2 (IQR2-3). The reduction of other NRS parameters, including fatigue, pain,
tremor, sleep, spasm, anxiety, and depression, were also observed after treatment. Moreover, GPOCE
was generally well tolerated.

Conclusion: GPOCE is useful to treat spasticity in a patient with MS. The safety profile is acceptable under
the supervision of the health care provider.

Keywords: Multiple sclerosis (MS), Cannabis extract, Spasticity

85



86

21sasUs:andneniiiods:inelng Vol.39 ¢ NO.3 » 2023

Incidence of Nosocomial Infections in Patients with
Autoimmune Encephalitis at KCMH Hospital
Receiving PLEX and IVIG

Totsapol Surawatanawong
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Abstract

Introduction: At present, evidence-based medicine has concluded that current standard first line therapy
for autoimmune encephalitis is intravenous immunoglobulin (IVIG) or plasma exchange (PLEX) concurrent
with corticosteroids. However, the advantages and disadvantages of the two approaches still lack definitive
data. Here we have summarized comparative data from infection to hospitalization between the two treatment
approaches.

Objectives: To study the incidence of hospital acquired infections, hospital stay and disability during acute
management among autoimmune encephalitis patients who have undergone IVIG and PLEX admitted to
King Chulalongkorn Memorial Hospital (KCMH) between 2015 to 2020.

Materials and Methods: Prospective and retrospective cohort study was conducted to study the incidence
of infection, hospital stay and disability in autoimmune encephalitis patients 15 years or older who were
admitted to King Chulalongkorn Memorial Hospital from January 2015 to December 2020.

Results: Hospital acquired infections in IVIG group were significantly less than PLEX group (p = 0.032).
Primary septicemia was found to be the most frequent cause of infections for both groups. Moreover, the
length of hospital stay in the PLEX group was longer than in the IVIG group, regardless of the duration of
the treatment course (p = 0.032). There were no significant differences in MRS before discharge in both
groups.

Conclusion: We conclude that receiving IVIG has less nosocomial infections, which means shorter hospital

stays and potential cost savings. However, the outcomes were not different in both groups.
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The Effect of Light on Gait Parameters in Patients with
Parkinson’s Disease

Prakit Anukoolwittaya
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkomn University, Bangkok, Thailand

Abstract

Background: Falling in patients with Parkinson’s disease (PD) mostly occurs during the nighttime. The effect
of light on gait abnormalities that might contribute to falling in PD has never been explored.

Objective: To determine the effect of light on gait parameters in PD and compare to controls.

Method: 34 PD patients and 8 age-matched healthy controls were recruited in the study. Gait parameters
were objectively assessed by the electronic walkway system (GAITRite®). Participants were asked to walk
in two situations; the bright situation with the light intensity above 100 lux and the dark situation with the
light intensity below 20 lux. Outcomes including normalized walking velocity, stride length, step length,
double support time, and cadence were compared between bright and dark situations in each group. The
percentage of differences in gait parameters between bright and dark situations were also compared
between patients and controls

Result: PD patients had significantly decreased normalized velocity (p<0.01), shorter stride length (p<0.01)
and step length (p<0.01) but increase double support time (p<0.01) in the dark compared to the bright
situation. In contrast, healthy controls showed significant increase normalized velocity (p <0.01) and
cadence (p = 0.01) with decreased double support time (p = 0.04) in the dark situation. The percentage
of differences in gait parameters between bright and dark situations were opposite in PD compared to
controls.

Conclusion: Our study demonstrated that gait abnormalities were worsen in the dark compared to bright

situations in PD , indicated the important effect of light in these patients.
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Resolution Time of Hemorrhagic Transformation
Detected by CT Brain in Acute Ischemic Stroke Patients
Receiving Intravenous Thrombolytic Drug in King
Chulalongkorn Memorial Hospital

Patid Hanchaipiboonkun
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Abstract

Introduction: Hemorrhagic transformation (HT) of acute ischemic stroke is an important complication of
thrombolytic and antithrombotic therapies, resulting in neurological deterioration and worse outcomes. To
our knowledge, there was no study regarding time to radiographic resolution of hemorrhagic transformation
after cerebral infarction. In this single - center, retrospective cohort study, our aim was to study the
radiographic resolution of hemorrhagic transformation and its clinical predictors.

Materials and Methods: A retrospective study was performed in patients with acute ischemic stroke who
had hemorrhagic transformation detected by CT brain in the first 24 hrs after receiving intravenous
thrombolytic and were admitted to King Chulalongkorn Memorial Hospital between January 2009 to June
2018. Demographic , clinical and laboratory data including follow - up imaging data were collected.
Follow - up CT brain were performed based on the decision of attending physicians.

Results: There were 710 patients with acute ischemic stroke receiving intravenous thrombolytic drug.
Hemorrhagic transformation detected by CT scan within 24 hours was found in 105 patients. A total of 80
acute ischemic stroke patients were included in this study. Median time to radiographic resolution for
overall group was 18 * 16.16 days. Median time to radiographic resolution for group HI1 was significantly
less than that of other groups (9.5 vs 20.5, p - value = 0.037). About half of patients in HI1 group (50 %)
had radiographic resolution at day 7 - 10 and about three - quarters (7 1.4 %) had resolution at day 15 - 30. More
than half of patients in HI2 group (58.8 %) had radiographic resolution at day 15 - 30.About half of patients
in PH1 (48.0 %) and PH2 group (54.1 %) had radiographic resolution at day 15 - 30 and 30 - 90, respectively.
Conclusion: In this study, we found that patients with HI1 in the first 24 hours after detection of hemorrhagic
transformation had shorter time to radiographic resolution than patients in other groups (HI2, PH1 and
PH2). The median time to resolution was about 10 days. For the other three groups, the median time to
radiographic resolution was about 20 days. These findings might be translated into clinical practice to
obtain follow - up imaging for asymptomatic or stable symptomatic hemorrhagic transformation patients

at about 10 days for patients with HI1 and about three weeks for patients with HI2, PH1 or PH2.
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Wearable Smartwatch and Data-driven Predictive
Models for Seizures
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Abstract

Introduction: Uncontrolled epilepsy were significantly associated with sudden unexpected death epilepsy
(SUDEP) and status epilepticus. Accurate seizure counts and real time alert are important for appropriate
management.

Objective: To describe extracerebral characteristics of overall and various seizure types as compared with
baseline physical activities using multimodal devices (Empatica E4); develop predictive models for overall
and each seizure type; and assess diagnostic performance of each model.

Materials and Method: We prospectively recruited patients with focal epilepsy who were admitted in epilepsy
monitoring unit for presurgical evaluation during January to December 2020. All were simultaneously
applied a gold standard long-term video-electroencephalography (VEEG) monitoring and an index test E4.
Two certified epileptologists independently determined whether captured events were seizures and then
indicated ictal semiology and EEG information. Both were blind to multimodal biosignal findings detected
by E4. Biosignals during 5-minute epochs of both seizure events and baseline were collected and compared.
Predictive models for occurrence of overall and each seizure type were developed using a generalized
estimating equation. Diagnostic performance of each model was then assessed.

Results: Thirty patients had events recorded and were recruited for analysis. One-hundred and eight seizure
events and 120 baseline epochs were collected. Heart rate (HR), acceleration (ACC), and electrodermal
activity (EDA) but not temperature (TEMP) were significantly elevated during seizures. Cluster analysis
showed trend of greatest elevation of HR and ACC in bilateral tonic-clonic seizures (BTCs), as compared
with non-BTCs and isolated auras. HR and ACC were independently predictors for overall seizure types,
BTCs, and non-BTCs, whereas only HR was a predictor for isolated aura. Diagnostic performance including
sensitivity, specificity, and area under receiver operating characteristic (ROC) curve of the predictive
model for overall seizures were 77.78%, 60%, 0.696 (95% CI 0.628-0.764), respectively.

Conclusion: Multimodal extracerebral biosignals (HR, ACC, EDA) detected by a wrist-worn smartwatch
can help differentiate between epileptic seizures and normal physical activities. It is worth particularly for
focal seizures implementing our predictive algorithms in the seizure detection devices and being used in

real life. However, larger studies to external validate our predictive models are required.
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The Application of Machine Learning in Clustering
Borderline Mild Cognitive Impairment among Thai
Aging Population

Akarin Hiransuthikul
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Abstract

Introduction: MCI distinguishes four clinical subtypes based on memory involvement and number of
domain(s) involved. However, detail information of multiple domains is lacking and the controversy of
possible undiscovered subtypes is on-going. Unsupervised clustering can reveal subgroups within
heterogeneous data that might be difficult to recognize.

Objectives: To determine clusters of aging Thai individuals with borderline mild cognitive impairment (MCI)
using unsupervised machine learning based on Montreal Cognitive Assessment (MoCA).

Materials and Methods: Our prospective cohort enrolled healthy Thai adults aged =60 years. Cognitive
performance was evaluated by the validated Thai version of MoCA. Those with borderline MCI, defined by
those who scored between 23 and 27 (cut-off point + 2), were included in the analysis. Normalized total
score of each cognitive domain served as inputs for K-mean cluster algorithm. In addition, data was split
into two and clustered independently to examine the consistency of the model.

Results: Among 2799 participants enrolled, 1591 (56.8%) were included in the analysis. Models showed
consistency and 6 clusters were demonstrated: 29% had congruous language-memory impairment, 20%
had pure memory impairment, 18% had predominant language with memory impairment, 16% had
congruous abstraction-memory impairment, 11% had congruous abstraction-language impairment, and
6% had predominant abstraction with language-memory impairment.

Conclusion: Unsupervised machine learning demonstrated six clusters with great consistency surrounding
language, abstraction, and memory impairment, mostly with multiple domain, among aging Thai individuals
with borderline MCI using data from MoCA. A longitudinal study is ongoing to determine the differences

in clinical significances and prognosis between each cluster.
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Sampling Frequency of Visual Perception in Parkinson’s
Disease 1s Slower Than Normal Aging
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Abstract

Introduction: Visual disturbance, such as visual hallucination, is one of the most disturbing non-motor
symptoms in PD. However, the mechanism is still unclear. Since PD have bradykinesia and rigidity as the
motor symptoms, we entertained the possibility that visual perception might suffered from similar problem
or what we will call “the bradykinesia of the visual system”. The previous vision studies have shown that
we can measure the “speed” or the sampling frequency of the visual perception by using behavioral
paradigm and the peak frequency of posterior dominant rhythm (PDR) from electroencephalography (EEG).
Materials and Methods: 75 PD patients (diagnosed by movement specialists base on MDS-PD criteria)
and 35 age-matched controls were recruited. N-flashes discrimination task was used to measure shortest
time interval between two flashes (interstimulus interval, I1SI) that the participants can reliably discriminate
between single flash versus double flashes. The shorter ISI infers faster sampling frequency. The peak of
PDR (in Hz) on eye closed was also measured at rest. The ISI, reaction time, and peak of PDR in PD and
controls were compared.

Results: ISl in PD patients tended to be longer than controls (mean= 21.4 ms, SE=3.1 versus mean=13.6,
SE=1.4 respectively, p=0.05). The reaction time in PD patients was significantly slower than controls
(mean=503.3 ms, SE=106.4 versus mean=173.0 ms, SE=16.6 respectively, P<0.05). Peak of PDR in PD
patients made less than controls (mean= 8.51, SE=0.16 versus mean = 9.76, SE=0.18 respectively,
p< 0.001). Lastly, there were a significant negative correlation between ISI and peak of PDR (Pearson’s
r=-0.47, p<0.001)

Conclusion: We found evidence supported our hypothesis that PD patients had slower visual sampling
frequency which can be behaviorally and neurophysiologically measured. This slower visual sampling

frequency that might lead to poorer visual perception which underlie visual hallucination.
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Volume of Core Infarction by Perfusion CT Automated
Software RAPID in Predicting Hemorrhagic Transformation
after Intravenous Thrombolysis in Acute Ischemic
Stroke Patients at King Chulalongkorn Memorial
Hospital

Wannapa Raksujarit
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Abstract

Objective Hemorrhagic transformation (HT) of acute ischemic stroke is an important complication after
intravenous thrombolytic therapy, resulting in neurological deterioration with increased mortality and poor
clinical outcome. We aimed to determine value of the volume of core infarction by perfusion CT automated
software RAPID in predicting hemorrhagic transformation after intravenous thrombolysis in acute ischemic
stroke patients within 7 days after intravenous thrombolytic therapy.

Materials and Methods This single-center retrospective, analytic study included patients with acute ischemic
stroke who received intravenous thrombolytic therapy and were admitted at the comprehensive stroke unit,
King Chulalongkorn Memorial Hospital between January 2018 and June 2020. Demographic data, clinical,
laboratory and imaging data were collected. Follow up CT brain was performed within 24-36 hours after
intravenous thrombolysis to detect hemorrhagic transformation.

Results 173 acute ischemic stroke patients were included in this study. Hemorrhagic transformation (HT)
was observed in 33 patients (19.07%). There were 8(4.6%), 7(4.0%), 12(6.9%) and 6(3.5%) patients with
HI1, HI2, PH1 and PH2 respectively. There were 28(16.2%) patients with asymptomatic ICH and 5(2.9%)
patients with symptomatic ICH. Atrial fibrillation (OR,4.470; P < 0.001), cardioembolic stroke subtype
(OR,5.195; P <0.001), NIHSS score at admission, 24hours and within 7 days (P<0.001) and ASPECT score
(P< 0.001) were significantly associated with HT. There was significant difference in mean total volume of
infarct core among patients with and without HT (P value=0.004). ROC analysis of infarct core volume
showed area under the curve (AUC) of 0.787, with a cutoff point of 3.5 ml and sensitivity 75.8% and
specificity 82.1% for prediction of HT.

Conclusion In this study suggest that volume of core infarction by perfusion CT automated software

RAPID can predict hemorrhagic transformation core but cannot predict the symptomatic ICH.
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Mysterious Epileptic Auras Discovered by Wearable
Smartwatch

Wichuta Muangthong

Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkomn University, Bangkok, Thailand

Abstract

Obijectives: To describe extracerebral biosignal characteristics of epileptic auras (EAs) as compared with
baseline normal physical activities using multimodal wearable smartwatch (Empatica E4); 2) to develop a
predictive model for EA occurrence; and 3) to assess diagnostic performance of the developed model.
Materials and Methods: We prospectively recruited patients with focal epilepsy who were admitted in
epilepsy monitoring unit for presurgical evaluation during January to December 2020. All were simultaneously
applied a gold standard long-term video-electroencephalography monitoring and an index test E4. Studied
patients were patients with isolated EAs recorded. The remaining patients were included as controls to
collect baseline biosignal data. Two certified epileptologists independently determined whether captured
events were EAs and then indicated EEG information. Both were blind to multimodal biosignal findings
detected by E4. Biosignals during 5-minute epochs of both EA events and baseline were collected and
compared. A predictive model for occurrence of EAs was developed using a generalized estimating
equation. Diagnostic performance of the model was then assessed.

Results: We included 7 patients with isolated EAs as studied patients and 30 patients as controls. Eighteen
EA events and 120 baseline epochs were collected. Heart rate (HR) and electrodermal activity (EDA) but
neither acceleration (ACC) nor temperature (TEMP) were significantly elevated during EAs. However, only
HR was included in the final predictive model for prediction of EA occurrence. The algorithm was y = -
7.838 + 0.069(HR) + 0.017 with a cut-point y value = - 1.67. Diagnostic performance of the developed
model was reasonably well particularly its specificity (90%) with area under ROC curve of 0.795 (95% CI
0.673-0.917).

Conclusions: Biosignal changes (HR and EDA) during EAs detected by wearable smartwatch is a promising
data to be used in conjunction with clinical information to diagnose EAs. Itis worth integrating our predictive
algorithm which included only HR for EA occurrence in commercial smartwatches to externally validate its

performance.
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Episodic Memory Decline Symptoms are Strong
Predictors of Alzheimer’s Disease Defined by Positron
Emission Tomography in Participants with Amnestic
Mild Cognitive Impairment and Mild Dementia
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Objectives: We aimed to determine the performance of integrating EMDS in predicting AD among
participants with amnestic mild cognitive impairment (MCI) or mild dementia.

Materials and Methods: Amnestic MCIl and mild dementia participants were recruited from memory clinic
at King Chulalongkorn Memorial Hospital, Thailand. In-house informant-based questionnaire was used to
interview participants’ caregivers, which comprise of (A) 7 questions on changes in EMDS during the past
10 years and (B) 6 questions on the average daily frequency of EMDS in the previous month. Amyloid
(Florbetaben) and Tau (PI-2620) Positron Emission Tomography (PET) were performed. The result with
A+T+ was defined as AD, the result with A+T- or A-T- were define as other cognitive impairments.
Multivariable logistic regression models were employed to construct the predictive model. The likelihood
ratio test and area under the curve of receiver operating characteristic curve (AUC-ROC) were used to
identify the best model.

Results: Among 50 participants enrolled (median [interquartile range] age 72 [65-77] years), 24 (48%) had
AD. A comparison of AD and other cognitive impairments is shown in Table 1. The combination of 3
symptoms, including (1) consistently worse in remembering events during the past 10 years; (2) at least

once daily momentary confabulation; and (3) at least once daily repetitive questioning, had the best
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diagnostic performance in parsimonious model for predicting AD with AUC-ROC of 0.77 (95% confidence
interval [Cl]: 0.64-0.90). (Figure 1)

Conclusion: EMDS are still a valuable clinical marker for predicting AD in participants with amnestic MCI
and mild dementia. The combination of selected EMDS might be a useful screening tool for selecting

patients for further AD specific biomarker investigations.

Table 1 Participants characteristics and bivariate analysis of episodic memory decline symptoms (EMDS)

(N=50)
Characteristics Alzheimer’s Other cognitive p-value
disease (A+T+) impairments (N=26;
(N=24) A+T- =13, A-T- =13)
Age (years) [median (IQR)] 73.5 (65-77.5) 72 (65-76) 0.690
Education (years) [median (IQR)] 16 (12-16) 15 (9-16) 0.603
Female sex [n (%)] 16 (66.67) 19 (73.08) 0.621
Cognitive staging [n (%)] 0.159
-MClI 14 (58.33) 20 (76.92)
- Mild dementia 10 (41.67) 6 (23.07)
A Consistently worse in episodic memory decline symptoms
during the past 10 years [n (%)]'
(Reference: improved, stable, or worse but inconsistently during
the past 10 years)
A1 Recalling conversation in the past few days 22 (91.67) 13 (50.00) 0.001
A2 Remembering events in the past few days* 21 (87.50) 13 (50.00) 0.005
A3 Remembering important events in the past month 20 (83.33) 14 (53.85) 0.026
A4 Repetitive telling old story 15 (62.50) 9 (34.62) 0.049
A5 Repetitive questioning 18 (75.00) 8 (30.77) 0.002
A6 Forgetting to turn things off 13 (54.17) 7 (26.92) 0.049
A7 Misplacing 15 (62.50) 12 (46.15) 0.247
B At least once daily episodic memory decline symptoms in
the previous month [n (%)]’
(Reference: average frequency of less than once daily in the
previous month)
B1 Repetitive telling old story 13 (54.17) 5(19.23) 0.010
B2 Momentary confabulation* 11 (45.83) 3 (11.54) 0.007
B3 Tangential speech/Speech circumlocution 9 (37.50) 3 (11.54) 0.032
B4 Refuse or denial speech 13 (54.17) 6 (23.08) 0.024
B5 Head turning (while answering questions) 7 (29.17) 6 (23.08) 0.624
B6 Repetitive questioning* 17 (70.83) 9 (34.62) 0.010

'Number (percentage) of participants that reported episodic memory decline to each question.

*Number (percentage) of participants that reported having at least once (on average) per day of the following episodic
memory decline symptoms in the past month.

*These 3 symptoms had the best diagnostic performance in parsimonious model predicting AD.

Abbreviation: A+T+, Alzheimer’s disease; A+T- Alzheimer’s pathologic change; A-T-, Non-Alzheimer’s disease pathology;

IQR, Interquartile range.
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Figure 1 ROC curves of the combination of 3 episodic memory decline symptoms for predicting Alzheimer’s
disease (A+T+) detected by PET.
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Delivering Care Through Telemedicine During the
COVID-19 Pandemic Reduces the Risk of Unplanned
Hospital Visits

Kasemsan Kertkiatkachorn, Chairat Permpikul, Varalak Srinonprasert,

Unchana Sura-amonrattana
Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Abstract

Introduction: Providing care via telemedicine has been suggested worldwide during COVID-19 pandemic
to reduce the risk of disease transmission. The Department of Medicine at Siriraj hospital has delivered
telemedicine service during the COVID-19 pandemic by setting up the “Telephone to Treatment” or “2T
SAVE COVID-19” project.

Materials and Method: A retrospective cohort study was conducted to compare clinical outcomes of the
patients receiving the telemedicine (2T group) with those under the routine care at the outpatient clinics
from April 2020 to November 2021.

Results: 16,395 patients out of 81,546 patients enrolled from the Siriraj hospital’s database were in the 2T
group. The 2T group had a significantly lower risk of experiencing unplanned hospital visits with RR 0.60
(95%ClI 0.58-0.62) p-value <0.001. The subgroup analysis was performed in 2,061 patients from the
geriatric clinic data, and 1,039 patients with dementia status were found. The patients with dementia sta-
tus in the 2T group were 374 patients (36%) having the unplanned hospital visits less frequently with RR
0.69 (95%CI 0.61-0.80) p-value <0.001, as well.

Conclusion: The telemedicine under the project “2T SAVE COVID-19” was associated with prevention of
unplanned hospital visits. Implementation of this strategy in the older adults with cognitive impairment
might lead the patients easily to access the treatment.

Keywords: Telemedicine, Unplanned visit, Chronic diseases, COVID-19, Older people
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Cognitive Manifestations in Patients with Autoimmune
Encephalitis

Witsarut Nanthasi, Jiraporn Jitpapaikulsar, Naraporn Prayoonwiwat, Vorapun Senanarong,

and Chatchawan Rattanabannakit
Division of Neurology, Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok,
Thailand

Abstract

Background: Autoimmune encephalitis (AE) could present with heterogeneous clinical manifestations,
including cognitive impairment.

Objectives: This study aimed to investigate and categorize the cognitive manifestations and evaluate the
treatment outcomes in Thai patients with AE.

Materials and methods: A retrospective chart review study of AE was done at Siriraj Hospital, Mahidol
University. The data between 2009-2022 was extracted. Thirty-seven patients were diagnosed with AE.
Cognitive manifestations were collected and classified into five categories: memory, perceptual-motor,
attention, executive function, and language.

Results: Among 37 patients who were diagnosed with AE, 32 (87.2%) were seropositive with 10 different
antibodies, and 5 (12.8%) were seronegative. The most identified antibodies were anti-NMDAR (n=13,
33.2%) and anti-LGI1 antibodies (n=8, 20.5%). 69.2% of AE patients reported at least one cognitive domain
dysfunction. The most frequently affected domains were memory (64.1%), executive function (51.3%), and
attention (41%). The proportions of patients with cognitive manifestations were not different in the
anti-NMDAR encephalitis (61.5%), anti-LGI1 encephalitis (87.5%), and other-antibody encephalitis group
(66.7%) (p=0.43). Cognitive performances were evaluated in most patients; the mean TMSE score was
21.55.3 (n=14), and the mean MoCA score was 15.16.9 (n=17). Patients showed improvement in cognitive
performance at six months after treatment (MoCA from 15.16.9 to 24.03.9, p<0.01), but not at 12 months.
Conclusions: Cognitive symptoms are common in Thai patients with AE. Memory impairment, executive
dysfunction, and attention deficits were frequently observed. Cognitive performance showed improvement
six months after treatment.

Keywords: Autoimmune encephalitis, Cognitive manifestation
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Ability to Use Electronic Devices and Online Platforms
of Thai Patients with Mild Cognitive Impairment and
Mild Dementia

Wirarat Jinatongthai', Kitikan Thana-Udom?, Vorapun Senanarong’,

Chatchawan Rattanabannakit'
'Division of Neurology Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand
“Department of Psychiatry, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Abstract

Introduction: Electronic devices and online platforms have a significant impact on our daily lives and may
be used to provide cognitive stimulation to patients with cognitive impairment at home.

Objectives: The aim of this study is to examine the ability of Thai patients with mild cognitive impairment
(MCI) and mild dementia, as well as their caregivers, to utilize electronic devices and online platforms.
Materials and Methods: A questionnaire-based study was conducted on Thai patients with MCI and mild
dementia. There were three categories of electronic device ability: inability to use, ability to use only simple
devices (basic phones, CD players, or radios), and use of smart devices (smartphones, tablets, or
computers). The ability to use online platforms was also collected and categorized as follows: no use,
limited use of only simple online platforms (Line texting, Facebook, or YouTube), and use of smart
telecommunication online platforms (Line video calls, Facetime, or Zoom).

Results: This study enrolled 157 patients, 46.5% with MCIl and 53.5% with mild dementia. The demographic
data showed a statistically significant difference between the two groups in mean age (72.5+6.9 vs. 79.4£7.3
years in MCI and mild dementia, respectively, P<0.001) and educational level (60.3% vs. 35.7% with a
college degree or higher in MCI and mild dementia, respectively, P<0.001). The ability to use electronic
devices and online platforms was different between the two groups. In the MCI group, 79.5% were able
to use smart devices, and 49.3% were able to use smart telecommunication online platforms, compared
to only 26.2% (P<0.001) and 11.9% (P<0.001) in the mild dementia group. The majority of the mild dementia
group could use only simple devices (38.1%) and were unable to use any online platforms (77.4%). The
study found a difference in electronic device and platform usage based on age, body mass index, Thai
Mental State Examination, and education, but no difference based on sex, comorbidities, family income,
or Thai Geriatric Depression Scale-15 score. Most caregivers of all patients were able to use smart devices
(98%) and smart telecommunication online platforms (83.1%).

Conclusion: The capacity to use electronic devices and online platforms is associated with cognitive status.
With the assistance of the caregivers, itis possible to develop home-based cognitive stimulation programs
for Thai patients with MCI and mild dementia using telecommunication online platforms.

Keywords: Electronic devices, Online platforms, Mild cognitive impairment, Mild dementia
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