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Abstract

Objective: To evaluate the efficiency of pasteurization for eliminating Mycobacterium
tuberculosis (in vitro). This study would provide informative data for taking care of tuberculosis
patients continuously and effectively during SARS-CoV-2 pandemic which N95 respirators
are shortage and required reusing.

Methods: The efficiency of pasteurization was assessed against M. tuberculosis
H37Rv. Pasteurization was performed at 72°C for 30 minutes with bacterial suspension at
different concentrations including 1-3x107, 1-3x10° and 1-3x10° cells/ml. The growth of H37Rv
in pasteurized suspensions were monitored by using solid media Lowenstein— Jensen and
Ogawa media, and liquid medium (Mycobacterium Growth Indicator Tube; MGIT) for 8 weeks.
The assessment was duplicated for each concentration.

Result: Pasteurization at 72°C for 30 minutes significantly eradicated M. tuberculosis
H37Rv compared to control group (p-value < 0.01).

Conclusion: The study revealed that pasteurization completely destroy M. tuberculosis
H37Rv (100%). In the circumstance of N95 constraint which reusing is required, pasteurization
is able to apply for eliminating M. tuberculosis. Our study provides informative data of the
decontamination of M. tuberculosis from N95 mask.

Keywords: pasteurization, M. tuberculosis, tuberculosis, N95 mask
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Abstract

COVID-19 is an ongoing pandemic, caused by SARS-CoV-2 (Severe Acute Respiratory
Syndrome Coronavirus 2) and it is spreading rapidly throughout the world. Nowadays, the
number of patients and deaths is still increasing continuously. Each of the patients has
clinical symptoms differently, depending on individual factors. The group of patients with
mild to moderate symptoms must get treatment or nursing care correctly and rapidly for
prevention of severe complications causing them to stay longer in the hospital or might get
to the point of death. Nurses have an important role in giving their holistic nursing care to
the patients so that they will recover from their illness as soon as possible and also have good
mental health for living in society.
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Anesthesia Service:

The Same Principles but
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Abstract

Advances in anesthetics, surgical procedure and medical technology have enabled the
rapid growth in non-operating room anesthesia. However, anesthesia personnel should have
vigilance in competency, experience and communication skills, continuous alert during the
provision of anesthesia and anticipation of the perioperative adverse events, as well as a
non-technical skill for minimizing the risk of non-operating room anesthesia complications.

Keywords: anesthesia vigilance; non-operating room anesthesia; non-technical skill

SCorrespondence to: Phongthara Vichitvejpaisal
Email: phongthara@gmail.com

Received: 21 October 2020

Revised: 6 January 2021

Accepted: 8 January 2021

http:/dx.doi.org/10.33192/Simedbull.2021.13

19


http://dx.doi.org/10.33192/Simedbull.2021.13 

| Review Article

msu§msmo§ér'mifi?uamuﬁ

_h_

gumo1uuaﬂﬁaou1mo
KanN1SIaUUCQIvUSUNNLANCTY

NSNS TUUFI*, TNINSSTU U2gWANY*, WoFs1s1 3daslwma*s
*N1A2B1D ﬁfgfgﬁnm mu:uwnamamsmsswwmma umonmaaunoa, ﬂS1\)anUH']U.ﬂS

UNANELD

] t%

AstusMsmaddudusnewidn Juuilduveiesiiuiniig Wissesduanuiviimianysue smaniswazinalulad

(e}
v
o

nensunngfiamtivivade Aniuyrainsmaddyginduiedanuiarnuamnsadszaunisal waziinuwelunisiindedoans Tu

]

Nsw3eugUlsnunsounInsgIu nseilulynianienii waganuausatunisdaniagassuuilidesonderinwenianailn 89

wdrwandadeniianudesgideonisiinniizunsndeuiugUienidnfuusnmsmaddyduenviowidia

o

Anén

1Y & 1% o

uniin

N5383UATLIAN (Anesthesia) {5 NANYILNINAWINGN
“‘Anaisthesia’! wah ‘Bmudan’ fiauvsneliguaedidisunis
H1dnus evisinan1saneqlisdndausaainanudviinuay
liauesdedad masefunnuiandadumansiiyaainsmaidnyd
Fosofarnng mudeamnamasaaufatzlunsguadiae luiiles
neinia e saisinevessruuingg lusenieuyudivindy

gerpadiaudndslundyingrvesenldlunisuimsinugae

pRoAIUANMTINUAN TiEndvesaasiuganuysine uazimallanisly

gunsalinsesllenianuiuadieovslurieidn (operating room

anesthesia) Wagan U uRMULeniaw1dn (non-operating

20

fy: NsAANIsaleEg 9T UIMAdd; sseiuanuidnueniiewindn; nsdanisilidesenderinve@anaia

room/ambulatory anesthesia)’ vonani a3 dudonduld
vinwrlvaulumsiuihss s msUssdiuaniunisel msenansaiis
amzunsndeuiierarniatuldnneanafuiitae wasvhmihid
HAnsie doanslumsussanunudugsiunulaeseu ielvinisia

Turnusuiineu ussarad1SIUSUANAILIIINY UUAUEIY

°

rulaensdeganvosithedudAey’

[

UYARININIIFYEY

a o o & A ¢ val

YAAINIMNAFYYUTENUMETdUNNE A wnmnd

<

anuianudwglunsssiuanuidnuuuinluvsesuuigmanie

UR 14 QUUR 2 .9 - 0.9 2564



Siriraj Medical Bulletin |

LaguuULlaniIzd@Iu (General/Regional anesthesia) @1%5U
NSHIAR wagnan1seine duldygneiuia As neuan
fau3AnuaNsauInsenseiuanui anvsen1saug1aay
wuuialumeldnismuauuesidygunndud sunmd i iming
Siinvouludgmanuiiy? wenani yrannsidygadnihiinmiu
AnvouluanuiiufiRnuuenviesingn wu heusiuLn
Findsundunaritoss nsguatheingalunesiivia Msmeues

v & < ! v Ao A A Yy Y
feuleuzEdumbenui@snu wensnseduithelidnimeglndh

Y @ a & v g
LW@ﬂWﬁﬁﬂﬂﬂ"lIiﬂVﬂ@ﬂmL’JsU Wuau

] ' o v, =
M990 1. ﬂ']'lllLW]nfﬂq\??JE]\']ﬂqﬁig\i‘uﬂqquganiu LLAZENIUN

4 1 56
uanarIfin
luviassindin douiueniiowinin
a8 2 ¢ 2 o
A01UNAY Wugugnaienis tdudaiunsesvuen
Uimsdanismily daefiuiidndie
¢ Y % N a wa
aunsad NUANYATUOIUY wimddulunsugu
Ay uge WU
nslnddngae - fdiesnwdily . feSuuimsuuy
T3amenuna WdluBungu
« ansalinisgua - Tuadiiatunisgua
Igimenevingia (il
nsUszganuan AuyAaInsynanwn  eglundnia
WUU 360 8471
N15UIMS Taa Alfdnege  Usswdanan
wazAliany
uUszan ADUT19E o Usendneliang
QUECN Tun1ssnymeIuna

i1 $IUTIMIINUNANL Anesthesia and sedation outside of the oper-
ating room.lka¥ Non-Operating Room Anesthesia: Patient Selection and
Considerations.

nsszduanuidnuaniosndn

9 A

nsivsnsmadydluaniunujifnuueniesidn

Tuunltuvenesndurininsesiuainy dAnuimanysuaiag

v
o

WwNzeTIiENRUeeNgYEE) uazlitizezaIN1TeNgvdALRADN

uuinnssuasesiiogUnsallunisihse TeUenlinnugndosusiug

K%

g imansuazimalulagnansunmgnamtivivartie auanansoan

ua 4

gURnmsalfeniungdulifisUssasdnnnisiidauazsefurusan

Ay A o & ¥ & va o a d' %
yransndyddadluseatuiiivinue lmnsulunmshuiiseia
nsUssdiuanIunIsal NIANANTSAIINNTITUNINGOUTID1RLAAN
ldnaeanaiuilay nfeudnsedealsiugsiuaulaesey e
Tinsfalumiusuierou ussaradSasIuIuALAUYNNY VY

nuguaNuUaeaiukarauinelaggave Uiouayyla

Tuddey

o—

NSUSNSMAdYueniosindn AstinInsgIuRediu
fun1stiusnistureaifingdunats Bnseurguivunansiuaeny
s Nildhuneites AudnvurdwzvasaauIUURNY gunsal

men1sunng wazmatianisiiessiuniuddn

1. yAang

1.1 fenseiunnnuidn lawn Idydunvduasneiuia
FaaniduutRnundnidesinnudunefuanuiu iR ne
FonhnsdsiamsvasunnuwioNvesanuiiuazgUnsaiigg 7
Tlunislienseiuanuddn wazwuamenisuiledymianiznin
Tunsdlaniau

1.2 {¥aelagsou Tdydgunnduasne1uiasiad
audndudosaienonnuianudiladuneunislerss fu
ausFnuiyaansluaniuiitug wedidausnliaudomde
Tunsquagtieseninanislisuenseiuanuidn

1.3 flimsatiuanutug Fydunmduarneunadodiyug
AnustuyRanTNIEiU ansoRAreUsTAUNLYEMBNEYED
it Tunsdlissnu videlinnsunsndeuguusaintufuiine wu

2 o salo & N o v
nangeuihegunsanulunsditherlangausiu e

21



| Review Article

2. AununzsumIzvesEauiUTRM

WBNWILBANTDINTIVLAY 191 N5ATIVTNENSIEINEN
fewdanensisdrauiumes (Computerized Tomography, CT
scan) Wievasnanneemuaz e umEN (Magnetic Resonance
Image, MRI) @anufimsiduesdifiosnuuunisdngunsniuas
Aaunndontuieniuiesindaiily Taglifiananhanefiedy
nssesumsiadoudnegunsal wasdituiliynainsluasausag
ansaufuRmnusuiuled
3. gunsalnnensunng

gunsaflunislienssiuanuddn sawiaedeadsete
Syanasdn msdunuuiReiuduildhutosidanas MUFTRIW
vénsinrmduaeiiuedisd Tnsdemiiunmvaoutissinulviey
Tuanmniasldnuane Jagdugunsainisnisunndiieuynuila
annsaltfuiaiesdenimienauayyiouusimanld wilsiaumns
nind mszlivaniiey Alifivdnduduuszney eglsfin

gunsniilogluvai Seufuarusednsyfdumslituiaios

fenwioaduayYiouusiman Wy nTesuenaay gunsalildly
msldvietiemela infesliiansazanemavasaidonsi in3edlvien
Solusth Lanfunde sy

AuAAuNIoIsiu (American Society of Anesthe-
siologists, ASA) ldmunsnsguiugilunsihss Teteilasy
Sﬁizﬁucﬁwamﬁﬁﬂﬁﬁﬁﬁ(Standards for basic anesthetic monitoring
2011)
1. faflypannsmaidydauwadiieseningdlasuenssiuausdn
PRDALIAT
2. ¥nmsUsziiugireogeseuneULazasLaND

fimyiarnudntureseondauluaumelatilay oxygen
analyzer sesupuduveseendinuludenundlng pulse oxime-

ter In1snsavaeumvngla menisg msitadsaneladiuazesn

22

18 capnograph sauaasestgmelanlifedidygiaifoudie
Jorpvasviedsinudeuman (disconnection alarms)

3. finsws19geU anmnnsinadieuden mensiladesiila nsean
s lneras aansrardulidiila Taanuduidenuazsmsinig
wiuvasidlaegeteeyn 5 U1l Insingamaiinie lneanizly
v @ = = % v

ftaenn Fadilenaagyduninuiouldie

o

4. wmedianslienssiuanuddn Idydunnduasnervia sudu
v & v oA ~ 1 o v I3 a v
sendudeiviy fnnuaaesdadlunisldaunsal wellansl
gnsriumuIAnuasRTtunaUNINTIRANTT0E19EN T e

MIUSNSUBNTBIENFATIANNAIN RSN IURRYNTIH 218N

$a@Shwn a2 Inefiseasdendutunausiall

#lvaInIsiuInIs
paonszazina 24 Tl yaanAdydannsaUfoinu
uenviesrndinLitosessumsndauazmaviinamslavnusiom lag
Hnanlunsusmsinnis® fe
1. vihsnuiiauedesilunsuiinnu dnsldvaluladuas
nensfiTuaiouazinyaudienisindoUszauaukazng
atuayuaNIBaUnana (efficiency and effectiveness)
2. ypansmaidydiluiionrdn faudeuanunse Ussaunisel
TumsuftRau fdneamlumsiaumuesegnsiuniazsielilos
Viusioaafruslummanssingg aaenkial (competency, continuity
and sustainability)
3. fUhoynseansainfauinisnisssiunnuianidaunm
WnsgIU ANnudaendegs meniseeuiulazauitneligegn
(accessibility, acceptability and satisfactory)
Tuamdulsmeunavianewis e uiRnuueniieein@m
finnszanemeglunangaauinis usmsangluiieianssnis

1n13UTEaUUAUYARINININITUNNEVaTiY SURILATY

UR 14 QUUR 2 .9 - 0.9 2564



Siriraj Medical Bulletin |

Aasunndidugivuniunailunsiinansarmiidmniuiioe
Unfieeetios 1 Ju dmsugtheaniu (emergency case) fiausn
Famadunsdiisssnu Tneudsfunenuiausedmise sz
nstanEAUNEIUIaUTE RN AdgunndlazneIua

naanIuMTElAnshemdeiliesell

Sumaunsliuins
naunssziuauidn™®
wiifhwdlngaglalindnddulsmeuia nsussdiv
Fthedmsdimnudnyruieaiugiieilu lnsemzanuaansa
vaaghglunisnevaueieensziuanuidnsenitvhinanis
wenani AnuEsIe fydiedutesiniuiidososuneliiiag
nulagazden nieuasiuiinduatednualdnys
Soudunmduaznenuna fowmszmindsmsvhauluig
uargUnsaififdin nieusesiase Sanuesiendunneluseninems
UfTRruiondeiuldnaennal wu msldsusdsnd seduides
Arfige vieosuniguidsguussvesihedany Hudu st
AMIBUNINGRUTENIINIRANTT WU nswie1 nsuiansiiused
wiemsdenaneaiunzanasnden [Wudu wazdiouiudanse
drladumeulunmsvhauetsasnden wieuaansallid Tuusias
vimanns msdnliiiieegluinle iendnideanisuindusions
neviuduuszan flielenudndudeddasuenssiuanuddnun
tooifiedln vhoehalsliitiendusnitufuai uasiissduauangt
fannsauszaesiiedisosnmn Inefinnuyndvsnuainaiy
Uintfosiign
szndnen1sssiuanudnt?
msviligtheegdasyvinmsvivinans fedslafiasy

Wi vunaRuaiug Wuddiduiesusseznainmsquadioese

Turiesinitu deusugalifihendutulfednsaends Tasund
wadianssziunnasaniiten e
1. Monitored Anesthesia Care (MAC) \lun1siihse JefUaesening
Msiwinan1s Ineyaansmadyimsusediuiasaiuaunis
\WasuwUasdyanadn aaesaussiuauduiiveseendwuluden
unseehsteries agluunsadionafinsanuimssiteligiaeam
VIONAUTIUGE
2. Sedation msuivseleliiEtheasy uldldidu 4 sz fo

1) Minimal (mild) sedation gUaedaddndan melaliies

asu hinszaunsze (anxiolysis) UAN3eInaUauesuedsanig

(protective reflex) Saluuni

) Moderate (conscious) sedation HUEMAULAE
Ugniuie melaldies Ujizenouausmesiineanas Insiams
eyelash reflex

A) Deep sedation theviudnuniu Uanfiuen faq
ProUszAuUszABanssladsanas WuiAer duanududon
dUredinsdufisenevaussdeninuuinliianios

9) Anesthesia ftheaaunuaai Uanlifiu nsmevaues
yoasumesonsnszuvualy finmsAswesmiueulneenlust $11du
fosieminela uwasiihdygadnvesthueg1dlndya
3. General anesthesia fleTiiamlunsssfuanuiansomada
99 Fanantnedu wu flelsad flheilsauszimteny
Tudiingn fueildlfminememunariitvun viegiaed
fanusulunglvanaiuege Taudnduimdydummdazionsan
Trnsseiuanuidnuuuily semsthaauuasldvietiomele
061959057 (rapid sequence induction) (lesanithednilvia)

AMmizdesnenisdandnUen (pulmonary aspiration) lad1eninun@

naeN13sEiuANIEN

23



| Review Article

vduasaauinans sududesdunnennsuazidhsyans
Wasuwlasdyaadnsednszezuil lnslamizszduauiand
AnuaEsalun1smela Agesnduluden Azunsndeu

floraintu fanensefumuiAnuasnisiinnns lasvhluuss
oonillu 2 svozdil

1. iWiumsitudegsauysaivesgieanessiuanudn uas

nsnauInvedyaIuTnlnglAssAiug sy (baseline value)

B Faduns

913l UUUTEIU Modified Aldrete Scoring System
Tinzuuuszauauddnds nsmela nislradeuden seduay
dufveseendauuazanuansalunTiAINT I

WuIN9UURYEY American Society of Anesthesia
(ASA) iiladwinegfinsaanaintiosinitu

o

1.1 fhennsedusiosdafdndyazuaysziunisiand
wilowFelndiAsafunouFusiu

1.2 duaasdnasd TuseduunfivdelndiAeaund

1.3 n3dlfvaeldfusudnvs Wy o1 naloxone nieun
flumazenil wfesseliivufavinungvisnou etesfugvdiids
91AVRVTRDE

£ = a A

o & o d'
1.4 30Ul IR NI o UNATINEINNTON LA LazABe
PrgdegUisvuzifiunanduanlsmetua uagluvaugneginu
1.5 asbiduugigthendnduantsmeiua luises

N135UUTENIUDINIT 81 N1SVINAANTTU WAZLUININNITAAND

WoRnN1ITwWNSNGaUY

2. Wiunshiauugihnisuiasvesddae agldnisguaves
AvseRUNATeY NS aLAUNINaUTIU Bastuianissudsemuen
91113 N1391AANTIY kI fuRdeiinnsunsndeuintunag

mMstaranefnmuNan1ssnenlussasaaly >

24

A19199% 2. Modified Aldrete Scoring System twan1sUszLdiu
Y 1 o ] 2% s z o 3 1%
fUae neudwmingeenanvesinilu Taefmvuadiasuuudies

WINNIMTAINAY 9 Azuu>

fanssu AZLUY
anuasadoulnansuvldies
WSBMUAIES
waoulwld 4 sened 2
wasulwld 2 sened 1
Tanunsawndeulmisiae 0
ANMuannsalunismela
melalaanne waglosgnsfiusya@nsam 2
wielaneuwiios melaRu vieRadn 1
neaela 0
AUAULADA
fifnsewing +20 uu.Usen veseitugiy 2
fifnsewing +20-50 un.Usen vosrniiugu 1
fifnsewing +50 ua.Usen veseitugiy 0
sERUANZENAD
AR 2
Uanitu Bondue 1
laimeuauns 0
seauANUdutuveseandlauluidanuns
fienunnnindesay 92 Wemelaundnelues 2
fiennnnin¥esas 90 Weteumsseeandiau 1
fAteaninisyag 90 W18USUIAILBNTLAU 0

711 FIVTANUNAMY The post-anesthesia recovery score revisited. Wag
New criteria for fast-tracking after out-patient anesthesia: a comparison
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Is 1t an Appropriate Time to
Apply 5G Technology in
Anesthesia?
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Abstract

The 5G technology has the capacity to impact the Internet of Things. It will help
enabling cellular wireless information reliability and security, and have the potential to offer
connection power with broad bandwidths. It transfers massive content without network
faults and downtime but low latency, access to near real-time fashion. In medical field, 5G
technology plays a role as a ubiquitous platform to integrate and manage networks, devices,
applications and multiple connectivity wherever and whenever possible. By means of high-
quality and live-stream video, remote patient monitoring including administering and
adjusting medication based on collecting and analyzing patients’ data, helps physicians
make faster, more informed decisions. In addition, the technology has the capacity to enhance
video conferencing, improve online consultations, and even help support remote procedures
and robotic surgeries.

Wireless medical education or articles retrieval can use any other less expensive
technologies. However, the 5G innovation should be applied on anesthesia practice as far
as network infrastructure and sophisticated medical devices that hook up to the internet of
things are concerned.
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Melatonin
and Delirium
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Division of Geriatric Medicine, Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand.
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Abstract

Melatonin is an endogenous hormone that has an important role in the regulation of
the circadian rhythm and in maintaining the sleep—wake cycle. Delirium is neuropsychiatric
syndrome and commonly involves disruption of the sleep—wake cycle. It is associated with
significant mortality and morbidity. There are hypotheses that melatonin secretion is delayed
or low in delirium patients so the role of melatonin and melatonin agonist for delirium
prevention and treatment were studied. However, the therapeutic benefit of melatonin is
uncertain. The aim of this review was to explain why melatonin is associated with delirium
and to compile the study of the role of melatonin in the field of prevention and treatment of
delirium.
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[]
UNUN
Agduduaudeundu (detirium) WUundsluaiie
wnsndouiidy inulavesludUieidisunmssnunlulsmenua

1%

TnglanvegeBaggeeny lnennedmnandingnaziaeuaglilasy

nM5itedy fuaediiinnefuduaudsunduindszoznailuns
veulsmenuaiiaty fnsmsiiannsunsndeusieqiiady

Snnedufivaidielussrinmsuaulsmenuiauaziiadnginisme
wsnntudaiiuanudssenisiinazatenden (dementia)
Fefinarienmunm@invesitaeluszazen Tnglutlagtudslifen
Aenamnsludumsioaiunazdnw wanlndy (melatonin)
gosluwatianiliifinisdnwrinfinalnnsyeunaisegnafifiesdes
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nsdaasiziwanlniiunaznalnnisvineu

wanlndiu f3eInenmiansin N-acetyl-5-methoxy-
tryptamine gnAunulasuswnvdLaseu U. laasiues (Aaron B.
Lernen) 1u¥ a.a. 1958" InswanlnfiudusosTuufisnaneaiiaes
ausssuTd dlnglasneiidenlniva funsdnadeiilede
duduvessnene wu 5hiu waddadenvidulnlled indaden
Tunszgn waglussuumadiuemny’

nsafrsuainiuendeanudadudanseduuazgn
gudalasuasaing nsrvaunantsvd suailnduressisniegn
AIUANlAEAUENTEAUINRINITUBUAIUNANN (central circadian
pacemaker) i oglurud sudulszamiiogindeausnie

1]

suprachiasmatic nucleus (SCN) vassaulaluniandsa
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msduassisosTuusainiy avEunnsnosdlunsu-
Towu (tryptophan) AANszUIUNTS hydroxylation waz decar-
boxylation mugdiu viUTmmuazasududlsniu (serotonin)
ntuansfisiniuazdgnssuunaddsudusainiulaserd
voulal 2 ¥ila Iu%”’umauﬁuana’i’]mLﬂuﬁ’m’m@mmmﬁ’mﬁﬁ%m
yauauls] (reaction rate of enzyme) nefluasdfiunBuiivdsain
WuUszamBunmanyeaunuszam superior cervical ganglion

1duiunesurin Adrenergic B1 vuiBawanvessoulwiiua

/ e e —— — —

Tryptophan

l Tryptophan hydroxylase (TrH)

5-hydroxytryptophan

Serotonin
(5-hydroxytryptamine)

lL Arylakylamine

N-acetylserotonin
(NAS)

Melatonin
N-acetyl-5methoxytryptamine

/
|
|
|
|
|
|
|
|
\

\

[ S —— ’
Pinealocyte

'
Vitamin B6 1

l Aromatic amino acid decarboxylase (AAADC)
N-acetyltransferase (AANAT)
\t/

l Hydroxyindole-O-methyl-transferase (HIOMT)

MAAANIELATIZI cyclic adenosine monophosphate (c-AMP)
FeagluissufATeweoulesl N-acetyltransferase (NAT) sy

Flslndwu N-acetylserotonin (NAS) luduilfeidutuneunuay
9051159999U 38 (rate-limiting step) Y94NIEUINTALATIZI
wanlnfunazdedutuneuddalunsimunnsinuuesssuy
UIRNTINUDI519718 (circadian rhythm) sioan N-acetylserotonin
ﬁ]%gﬂLUgﬁuImﬂLauisIJﬂ Hydroxyindole-O-methyl-tranferase

(HIOMT) Induwaniniin? (nwit 1)

-_— N

\

Nocturnal stimulation

Folate

\
l
l
I
I

BR

Sympathetic nerves
c-AMP

/
/

—

NA — Norepinephrine
BR — Adrenergic B1 receptor
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3u 9 Tusene mavhewessua iniuayhaulagsdiunaln
Fortolutl

1. JuifumlsSualniiu (MT receptor)” Fauvsaonlu

- MT1 wughusnnusnusiesldauesdiuntusnumsa
YLUeTad (pars tuberalis) wazaudTmduUszamitegmiloaues
vowteulalumanta drdesfiofeivdug wu Wil vaenden
sewgnyiann deutuy gand Amds waswaduiadonu

-MT2 WUUSIURTUNNUTIUAIUNG V099N AT

SAWT @Ua9tey (cerebellum) ¥ila viaaniden
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- MT3 wuusnaaues du ila T Yan
2. Juiunuiesuniedea (nuclear receptor) @aUsznaume

retinoid-Z-receptor (RZR) wag retinoid orphan receptor (ROR)

)

WodlunumiediuszuuuIRin¥inveesnniy seuugiiqui

UAYNIINNBVDIAE (apoptosis)”®

(YY)

3. Juiulusiuneluwas Wy calmodulin d@swadudauaula

calmodulin kinase Il vinlvdunuiukpaeulsiseas

The retinohypothalamic tract

Superior cervical ganglion

o a

4. futvoyyadaszaelumadiiseiululnasuede Wy hydroxyl,
hydrogen peroxide, superoxide, nitric oxide, hypochlorous
acid (HOCI)  Fevlwanindusigrdiduatsiueyyadaseid
dngamsmile

ﬁnﬂﬁuLuaWIwﬁuaw?hgjmzmumiama (metabolite) ¥4
90% vouualniy azrudngiunazivasuanwlyioglusuans

TININUBY monooxygenases (MOs) Tagku cytochrome P450

Pineal gland

MT1 - The pars tuberalis of the pituitary gland and

suprachiasmatic nuclei of the hypothalamus

W\ - Circadian and reproductive function

&) | MT2- The retina

MTS3 - The brain, liver, heart, kidneys, lungs

amid 2. nalamavasveswanniu ondeanudaduinssduuazgndugilaeusasainsnrvaulaeaudnssdu
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(CYP1A2, CYP1A1) Uiy 6-OH-melatonin waravegluzuves
auusTaLn (sulfate derivative) $awa 60 - 70 viseayusNg
@‘Iﬂuﬁ (glucuronide derivative) $p8ag 20 - 30 %ﬂ%gﬂﬁuaaﬂ
madaenie’
sefureamaniuasdsunlastu-amuigdnsnelu
24 $7las viefiFunin “seuuniin@in” desllwiduassiFuaing
wanlndumnmssuieuiissuamen Yiinamesiailniuasiiia
gutulumounansfiu I EuseusiUsyan 22.00 w1 auiiuTina
geamlutianan 02.00-04.00 w1 FaflenUszana 60-70 Wlany
#efiadans (pg/ml) TeImatdin udazadsanadFos JunTeils
07.00-08.00 W% Faeansasiuazmasenuainiuluden
fanUszanas 7 Rlan3usiofaddns® (nmdl 3)
desouiisuluusdazdiseny sefuiwaniniulunszua
\Fonvziienuunnsrstusenlumuusiaztasis manilegluasss
wsaagldumaniusiiunesnvesnsan uddenisniiia

soulmdyaveamsnagldinanussunn 3 WouIIRLEIUITONER

Reduced volume
and lower cell
number in SCN

Pineal
calcification

Drugs

- Beta blockers
- NSAIDS

Nutrient deficiencies
- Folate

~N

- Magnesium
-Zinc

'v Melatonin

Changes from
peripheral
endocrine activity

N\ |

Altered pineal function

(e

gosluumanlniulfuazsznandfinunuiseiugeaaiutisey
13 U dnihsyiumainiuazanmas Tnsianstasiidngiog
st niiuazanasin Sadeinfetestunsiauivesssuy
Futugvesianefiduunud Weoguntu ssiuwaiviuegts
anasauenmldiadiui 70-80 ¥ GanasiAnanmaUdeuuuas
ﬁuawianﬂ,‘wLﬁaaﬁﬂﬂ%ﬁﬁugumw (pineal calcification) $2ufU
fnnsanasveswadluguisiudulszamitegnioauss ileil
Msassanas warenaaninaintadenieueniifinadenisadng
gosluuaniusiuemg Wy N15IRa15913, NM5TUUIINIY
g1ngda Beta blockers, NSAIDs wonanmsaiamanlniuiianas
Tuffgeiodelimsanaswesinfuwaniy nnswdsuudamis
#353eN (physiologic change) LavANLLEsNTeIsTULUSTEM
(neurodegeneration) W lAuddsiin1sasraualniy wawan -
niufldannsavhauld (nnd @)
finnsfinwannunedi dnwd i uazauddyves

walniiy lnenuiwainfiuiniidAgvatgeg1unsiieaiuns

Environmental
lighting

Undefined
environmental
sources

4

Melatonin
Receptor
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FEUURNTINUAZIRINISURUYRILLEY (sleep-wake cycle)”

SHINTYNNUAUIUY BTN lakn MTUTUNSYIIUYes

11, 12

szuumilauagviaeniden ¥ nsidlussuugiiauiu® n1saiun

q q

o

N15MA9a5lUUANY N1TAIUANTEUUIAURATY wanaINTldll
n3AnwINUIUaIndududanisndn nitric oxide vinlviszau

cyclooxygenase, prostaglandins anad Lazdudin1I3NAIVD

19158 . £ &

Windenu Fsflgrisiunsoniaulazanainisian’® * dgusidu

asiueyyadasy YivUndeniloouazwadseniudemen

16-18 & g 2

WVINAINAUASEA (oxidative stress)'®'® Fudinsiinansnaueis

(carcinogenesis) LagnSULNINT¥AY (Mmetastasis)”® Huduy

ngugaaniiy
mMsiRueNeyiusvesaniuSII N UNUIMYDS
wanlnfuiiudaiian duAs AIUANTEUVUIRNITIALALIIDS

n1sueuYeINYwd aAsdurlunguusnseaniuunniely

SnwiAnuAaUnRveInsIuYessruLLR I iaidudAgy

M19199 1. Wndyaaranaywusea iy

Circadin® Ramelteon Agomelatine
Prolong release (Rozerem®) (Voldoxan®)

Mechanism of MT1, MT2, MT3 MTl’. iz
cti e selective MT3
el e agonist

U AURAUNAYDINITUOUNEAU (sleep disturbance) #3aAM
Anundduiilesnanmsivdsuilamweiggnia (seasonal affec-
tive disorders) siaunlatinsimunayiusvesuaniniuliiaig
Sumeiumbesu ieudledosdnddaludesnisoengniiilsl
Fumzanzes ngldinmsduasziansisly indolic sroup waz
non-indolic group Milanslun1snszdumise¥uiiaiiniuegis
TN (selective melatonergic receptor agonist) dwusuldlunis
Shwlsmeing o) U ANURAUNATUNTUBUNEU ANURRUNAYDIENDS
fiferdeatunisinunfivesszuuuinidin (neuropsychiatric

disorders related to circadian dysphasing)

a v g

g1MUUDUNUS

9

wanlvuildludegtuuiadu 2 ndu fe

1. piiduansuaiiviiu (melatonin agent) Sn1seengves
wanlniufilianzmizas (non-selective melatonergic receptor
agonist) lgin Circadin®

2. grdgwslunmsnssdumheiumaniviiuegadunig (selective

Tasimelteon
' S TIK-301
(Hetlioz®)
MT1, MT2 agonist; IENT A N
serotonin 5-HT2C MT1 and MT2 agonist
i agonist 5-HT2C, 5-HT2B
antagonist :
antagonist

MT1: Ki=0.10 nM

Binding affinity

Bioavailability
Half-life

Protein binding

Volume of
distribution

MT: Melatonin receptor

42

MT1: Ki = 0.081 nM
MT2: Ki = 0.383 nM
15%

40-50 min
3.5-4 h (terminal)

60%

MT1: Ki = 0.014 nM
MT2: Ki=0.112 nM

1.8%

1-2h

82%

73.61L

5-HT: 5-hydroxytryptamine

MT2: Ki=0.12 nM
5-HT2C: 6.15 nM

<5%

1-2h

95%

35L

MT1: Ki = 0.304 nM
MT2: Ki = 0.0692 nM

MT1: Ki = 0.081 nM
MT2: Ki = 0.042 nM

38.3% =
13 h 1-2 h
96% =

56-126 L —
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melatonergic receptor agonist) lAuA Ramelteon, Agomelatine,

Tasimelteon wag TIK-301% %

Melatonin and Delirium
nalnn1stinlsa (pathophysiology)

Advduaudeundy (delinum) fie aniefiaieainem
unnIssngiuiuvinlilAne1n1sduan nszIunTe1NY uazszau
AuSAnFAsuias A AnuduazauBidgly el
AineIN1INNNGANTINATPNNT 1w Juane ueulindu Fuash
IMNN978

mMainnMzduduaudsunduduluginiinainiane
AR IIUNY Imas‘ﬁuﬁ’ummL?fEJqsumLLﬁagqﬂﬂaLLax{Jﬁﬂﬂixﬁu
fifintu dagtunalnfiddglumainniisfuduaudsundy
felalanansoasUld luiifasndniawmuesmaianmefuduau
deundunasnsiudsunlasiifsesluumaniniudluifeades
lown?

1. mywasunaswesszuulszamn: Neuronal Aging (NAH)

2. nszvaunsoniauluszuuUszam: Neuroinflammation (NIH)
3. AMEAERRENTLATU: Oxidative Stress (OSH)

4. madeaunavesssuuwadUszamuazsyuusionlivie: Neuroen-
docrine Dysregulation (NDH) — HPA axis Dysregulation

5. mnﬁaama’sa%ﬂﬁuau: Circadian Dysregulation (CDH) -

Melatonin-tryptophan Dysregulation

6. MsasukUasvean1saeysyan: Neurotransmitter

nsilasunUasvesszuuyszam: Neuronal Aging (NAH)
AUUNAUMITNYBIANRIEAIAAT1 1,400 N3U Aoy
20 U uazAsiaudisoguseana 40 U anntuanassniieas 5

9 10 U aunsenieny 70 ¥ U midnauesazanaisnd Segay

10-15 nlufemjuan ewnwaduszamandiuas vl
yuAvesaNeiIaarTeTINsEIenaUaLesnT9een® i
Wasuwawestenlnieafiinazdifuyuing mfuiimsanasmos
wadlugudTmdulszamiiogivileanss vilifinsasraman-
nfluanas venanddadinaiudsuulasesansieuszami

OUALBIEANLARERTNLNSaEuaYMSYhaL (the proportion
of stress-regulating neurotransmitters), ﬁﬂﬁamawaaﬁamﬁﬁmama
(brain blood flow) WardiN3ANSIYBIATINNUILILYTBARAGEN

(vascular density) 31na@wm9@ana17 vinliademusan1IzAIY

launavesnisiineyyadaseiinainnissnaulianas®

warlndununszuaunisontaulussuuuszan (Neuroin-
flammation)

nsvuILuMIsniauRnsuldtuyneterzlusane siuds
avaaarsruLUsEam Tnensyuiumssnauvinliifansfisiy
984 pro-Inflammatory cytokine (IL—1B, IL-6, TNF-QU) flavdma
nsgnudensvmih s uesmad thlugmsvhaewadlufiae
finsfnwvanenisanelussiuiomaasuasdninaassiinuii
WalviuaIu1508AEAUYOS pro-inflammatory cytokine $248
PagUfuaunalunszuaunsdugiviliannssniay dreanns
Yaneshiussrnadenuazaues (blood brain barrier) 91013

lUduiu lipopolysaccharide (LPS)

wanlniunun1iznsenaandndu (Oxidative Stress)

o ' o

llnpewese Sunumddysenisiauuaznisegues
wad satunnlineewesedinnuiaund nsvihmthiveusadh
whinundly awvnvesnuinUnfveslulnaeuwmseiintulaain

wangane NNnsninisanasntety n1sninsAsuwla

vosnaesamesoanazoalnlala (phospholipid) Tusene wse
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MsinNaNAnYaISLEATINEBNTIAU (reactive oxygen species:
ROS) Wunavinliineysadasy Tnvoyyadasydagyinlailudiy
TUsfu nsaflamddn (nucleic acid) naneiduansivavauluwad
S'TjaLf]ué'umﬂwiaL%aéLLazLﬁaL?jaﬁhmg
walyduduasifimsfnuitausaduouyadass
I§vamensauagnadou lnsazidunislunsedunisadouas
nsviauvesionlealdad ugi funumlunisdueyyadass
TosannduaiuisaanUsuianandnvessuaninoandLau
fudamands cytochrome ¢ anliinAoun3s aansudnteanves
inducible nitric oxide synthase (iNOS) Laganu3unad nitric oxide
Sfunmsanmsinuvesiusiufiisadestunszuiunisneves

wanog 1 luszuu (apoptosis)?

wanlniiufunisideaugavesssuuiwadUszamiltinan
szuunanlivio (Neuroendocrine Dysregulation)
esameiinnmizieion (stress) liazanmsuiaidu
viensfnide ansnglanesinesrazgnudsoonin dsnisiidingla-
rosfnasfgeluunau dwalfmsinuedulnasusde
AnUn@ ian1smeveswadegindussuu iinnmenissniauly
szuvlszam Ianandnvessueniineendinudsivlivadme?
uanantunsifinneinieaniesziunglanesinesdiigans
TUnsedunszurumninmrlealnunAuilusium (hyper-
phosphorylation of the cytoskeletal protein Tau) fnaviili
Auausavedlyshunlunsdudiiulilasioyaanas vill
Wsfumuendeenunnlilasinya dwalilulasiyaaaisd
vszuunsvudsluwaaUssamianundly (synaptic dysfunc-
tion) uazwadUszammelunaisent dulusiumiignidy
myioaainniiuluuasusniieenutasiinuaudiliarats

waziinn1sinienguiu narewdu paired helical filament uazaz
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sanguiuduilsliuiaarzunaia (neurofibrillary triangle) 3
Wuiwrowaaussam®
warlniluazanaduaiuisalunisiviuvesngla
ABSAABYEANUAISU (reduces the affinity of glucocorticoid
receptors) fosfunsgnd ugsninfi usuauwad i fiaain
ﬂqiﬂﬂai‘ﬁﬂaﬂﬁ (prevents glucocorticoids inhibition of
cell proliferation) hazann1siafiynaszuuUszaIntay
N3ANEYBIAd T LAnannglanesinoes (reduces the gluco-

corticoids - induced neurotoxicity and apoptosis)”

n'lil,ﬁaauqafnaﬁn'ﬁuau: Circadian Dysregulation (CDH) -
Melatonin-tryptophan Dysregulation
msdvaunaisasnisueu lidaziAnannsiasuuuag
nadueu msasuulasisnaniivewas (varations in natural
light exposure) VsaamzenuauEeds (chronic sleep depriva-
tion) dswalinsianuvesanssdonneuauasinnnzduduay
deunduld nalnfleSurenisiiaanuiinundisingns fie n1siie
Amzaieneandnii vlin15uas proinflammatory cytokines
Wiy vnlifiunsiaures indoleamine-2,3-dioxygenase
Fadusniliviulamugnilasudumsladusty (ynurenine)
FodunsUlmsiuiiduansdeduiiazddewdu 5-hydroxytrypt-
amine Fsasdeudusaniuseluiuiivsinaiianas Safans
asramainiuanaseinn audguidlilumsesuenmsiianie
Fuduaudsunduresrthevaamiariila (post cardiac surgery)
wazfthefAnnmeduduaudsunduluvedingingn Afnsfnw
pFvTEAULIAIYTEUNTe urinary 6-sulfatoxymelatonin (miﬁlﬁ

72 AINUNIITTAUSN

PnNsaruLUaATivedalniiv)
WANINTUNIENSLAYALNEIINTURU Sovi AR sTudUa

Beundunnunalndue) Wy N1sanasued parasympathetic tone,
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MALALYDY sympathetic tone, syAuABIATOanDULE LY

yMminnsaguwUasasrurulaialaz seaunakuden

warlndudunisiUasuudasvasnisdeuszamm (Neu-
rotransmitter)
ansdeuszamvaneilafianuiisadesiunnsduduau
Beundu FwisUlawy, Flslndu waz nalnfieadesiuniseen
qm%(mamaﬂwﬁu (melatonergic mechanisms) Ludumiisves

nsdsunlasnsnan® @ ®

= }74 a [} v}
A1sANYINIS A ndulun1sUaanukazsn¥IN12L

[

FuFuauRUNAY
AsANYIUNUIMYDINaTINAuAUAMNETUFUaULRIUNEY
thi fansAnwislugunstesfunasnissne uin1sAnwILUY
VAABILUUENLainguAIUAN (randomized controlled trial: RCT)
Jaflegtios n1sAnwidulngidunisfinvwuunissenuglae
(case report) wagMIgUNEauRU (case series) uenaniinig

Anwsnanlienuvannvateveseianiunlduasinaeininsgu

Tunsuseiliuneduduaudsunau

A15199 2 nswWasunUasvasansaaussamlunsduduaudeunau®

Delirium
ACH DA GLU GABA SHT NE Trp
Source
Anoxia/hypoxia . NI BIE [ ) v v o
Aging
TBI L SR IR A r A A
CVA vV 4 2+ =4 r* A A
Hepatic ¥ Py 2 ¥ 5
Encephalopathy « L
J
Sleep deprivation ¥ "‘ I T
Trauma, Sx, & ¥ 'y Py S ¥ 2 ¥
Post-op
ETOH & CNS-Dep - A ) ¥ Y PS ¥
Withdrawal
Infection/Sepsis | N R » v ¥ ¥
Dehydration & & s Py S T 2 2
Electrolyte
Imbalance
JL

Medical lliness v 2+ 9 r v o ¥

Mel Phe His Cytok HPA Cort NMDA RBF Inflam EEG
axis activity A
v a» AV & I % TF]
W (e e ([
LRI L T S D Y Y L
v o 2 AT T S + v
v o oa ¥ E|* w |TFE W[
L4 T T ) * 2 ) * 2%+ ¥
WO TR T TR T T
L T T S L) * v o+
TN (T * * 4o ¥
v 2 » +» F 2 a ¥V i %
ViR & e ® ¥ ¥ %

deydinwal: T Wnduviesengys, | anawerilid | <> lifinisidsundas, J|If Wasdutdefidma uanalnlduide, 2 Wnglilidedeidma

A2eia: ACH, acetylcholine; CNS-Dep, central nervous system depressant agent; Cort, Cortisol; CVA, cerebrovascular accident; Cytok, cytokines; DA,
dopamine; EEG, electroencephalograph; ETOH, alcohol; 5HT, 5-hydroxytryptamine or serotonin; GABA, gamma=-aminobutyric acid; GLU, glutamate;
His, histamine; HPA axis, hypothalamic-pituitary=adrenal axis; Inflam, inflammation; Mel, melatonin; NE, norepinephrine; NMDA, N-methyl-D-as-
partic acid; Phe, phenylalanine; Trp, tryptophan; RBF, regional blood flow; Sx, surgery.

1 Delirium pathophysiology: An updated hypothesis of the etiology of acute brain failure, Int J Geriatr Psychiatry 33(11): 1428-1457.
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WA IMAUAUNISUBINUAIEFUFTUAULRBUNAY
nguf 1: fUlea1y3nssu (medical patient) wazgUaeilildidaFunistinsia

=
N13ANYT

Al-Aama
2011°" (RCT)

Hatta et al.
2014
(RCT)

Jaiswal
et al. 2018>
(RCT)

Bush et al.
2016 (RCT)

=
N13ANYT

Hanania and Kitain

2002%

81/ Nau

JUae
Melaton

Medical
patient

Ramel-
teon/
Medical
patient

YUY

(fadns5y)

in/ 0.5

Melatonin/ 3

Medical
patient

Melatonin/ 3
Advanced

cancer in

palliative

care unit

FUANISANYI

Case report

=
ICYILIAN
=
ANY

mqmﬁa VUM
9819
84 years 122 14 days or
until dis-

charge

78 years 67 7 days

80 years 87 14 consec-
utive nights
during hospi-

talization

>18

years

~ 410 3 days after
delirium
diagnosis or
28 days after

start drug

918, LA

78-year-old, male

bedtime orally

YLASVUINYN

Melatonin 2 mg at

LUUNAEDU
WNBATNAAY

CAM

DSM-IV
DRS-R98

CAM

CAM
MDAS

NAANS

Significant decrease in
incident delirium
(3.6% vs. 19.2% p<0.02)

Significant decrease in
incident delirium

(3% vs. 32.4%)

RR 0.09

(95%Cl 0.01-0.69 p=0.003)

Melatonin did not
prevent delirium
(22.2% vs. 9.1%)

RR 2.3

(95%Cl 0.8-6.9 p=0.14)

Pending

NAANS

Prevented an episode of delirium

in this individual with a history of

postoperative delirium

CAM: The Confusion Assessment Method; DSM-IV: The Diagnostic and Statistical Manual of Mental Disorders IV; DRS-R98: The revised Delirium
Rating Scale; MDAS: The Memorial Delirium Assessment Scale

ngud 2: gUreidrfunisiida (Surgical patient)

=
N13ANYT

Sultan 2010*

(RCT)

46

g1/ ﬂ’Ejll YUY E]WE.‘ILQ%'EJ YUIN 3383L’3ﬁ'1‘17i LUUNAEdU NAANS
KUan (@iadinTu) A29E19 Anwn \No30ady
Melatonin/ 5 71 years 102 3 successive  AMT Significant decrease in
Post-operative or or postoper- incident delirium
surgical delirium ative days (9% vs. 33% p=0.003)
(Hip arthroplasty)
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De Jonghe Melatonin/ 3 84 years 378 Consecutive  DSM-IV No Significant de-
2014% Post-operative days crease in incident
(RCT) (hip fracture delirium
surgery) or surgical (29.6% vs. 25.5%)
delirium OR 1.14
(95%Cl 0.05-13.1
p=0.4)
Artemiou et  Melatonin/ Vari- 5 65 years 500 Given the CAM-ICU; Melatonin was as-
al. 2015 (Co- ous elective and evening RASS sociated with lower
hort) urgent cardiac before surgery incidence of postoper-
surgery and continued ative delirium
until day 3 (8.4 vs. 20.8%,
postoperative p=0.001)
Ford et al. Melatonin/ Cardi- 3 69 years 210 7 days after CAM No Significant de-
20207 % ac surgery surgery or MDAS crease in incident
(RCT) (CABG or valve until dis- delirium
replacement) charged (21.4% vs. 20.2%)

adjusted OR = 0.78
(95% ClI 0.35-1.75)

AMT: The Abbreviated Mental Test; DSM-IV: The Diagnostic and Statistical Manual of Mental Disorders IV; CAM-ICU: The Confusion Assessment
Method for the ICU; RASS: The Richmond Agitation-Sedation Scale; MDAS: The Memorial Delirium Assessment Scale

ngui 3: gUrenunsinenluvediaesdnga (ICU)

nsAne o1/ 0gu WA gAY WU stezail  uuUMAEeU HAANS
KUan CGER) A29E19 Anwn \Wadtiady

Ibrahim Melatonin/ 3 63 years 32 48 hours or Riker-SAS No Significant decrease
etal. 2006"  Tracheostom- until discharge in incident delirium
(RCT) ized ICU pts from ICU (7% vs. 31% p=0.11)
Y. Fan Melatonin/ 1 74 years 139 48 hours or Folstein - Delirium not formally
et al. 2017  Elective hip until discharge MMSE diagnosed
(RCT) arthroplasty from ICU - POCD: Melatonin was

associated with un-
changed MMSE score

- post-surgery MMSE
score decreased signifi-
cantly at days 1, 3, and
5 after surgery

(F = 3.595, p<0.05)

in the control group
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Abbasi Melatonin/ 3 52 years 172 within 8 days  RASS No Significant decrease
etal. 2018®”  Medical and of admission  CAM-ICU in incident delirium
(Double-Blind  surgical ICU 4.5% and 1.4% (p=0.36)
Randomized  patients
Pilot Study)
Baumeartner  Melatonin/ 60 years 232 2 consecutive  CAM-ICU Significant decrease in
etal. 2019  The medi- positive CAM- incident delirium
(Retrospective, cal-surgical or ICU scores (1% Vs. 24.3% p = 0.001)
observational  cardiac ICUs within 14 days
cohort studly)
Burry L. Melatonin/ 05/2 >18 69 Administered  ICDSC Pending
etal 2017% Critically il years for a maximum
(RCT) patients aged of 14 days

> 18 years and (Exclusion:

anticipated ICU Dementia)

stay >48 hrs.

Riker-SAS: Riker Sedation Agitation Scale; ICDSC: Intensive Care Delirium Screening Checklist

NNTFIUTIWASANNE LA nTuulunsUeeiu
AR TUdUaUEsUNSY AziulaINan 1SRN YNNI UL
avvianviane tnglugthenlilidhiunstinga nsfinwidnlug

Y & = 6 v a = =
wanaliiunaUselevtvaansiiwantniy dn15Anw1ves Hatta
et al. 2014 7119 Ramelteon TFIWAVBINITANWINUINEIUITOAN
nsfinnmgduduaudeunauls lurauginisfinwvesiteidi

FunsHdniy nan1sAnwinanwazliannisiinnisduduau
ReUNaUNAIN1SHIGR (postoperative delirium) dwsulugtae

Ange wan1sAnwiinslaussleviuazlilauselov

a1 nAuAUNISSNEINIEBuFUaUREUNAY

Vlﬁﬁgﬁﬂﬂﬂiﬁﬂml,l,uu systematic review and meta-analysis
fsunumveswatviulunistesiunisiinnmeduduaudeundu
msAnuInTingiamznguauld Wy aulindinisiin® uae

9 pravpsnTiaTgvduligTeuImen

vhrunguaulivioun
Inuthaziuselevdlunmsdesiunmsifnniduduaudoundu ua
felavsuruiaiividn Sannezthwasnsluly asfezdnaulastns
sedfase S lesmnmsnuithansausadunguussannsinyuen

fnaiu Nsiiitatun e IuduauReunaudslonisnageuananu

SIUTVTAVDI AL VUNAVBI AR

ngu 1: fUee1yInssu (Medical patient) wazguaelildidrsuniseindn

N3N 8/ ngudlee  wwnen  21glady  wuIA WUUNAEAY HAANS
(Niadn3w) fa9819 Wadtade
Kimura et al. Ramelteon/ 8 59-83 3 MDAS Improvement in symptoms of
2011% Acute medical years delirium

(Case series) conditions
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Furuya M.
et al. 2012
(Case series)

Ohta et al.
2013
(Retrospective
case review)

Tusuda et al.
2014*
(Case series)

Miura S. et al.
2015”
(Case report)

Yeh TC. et al.
2015
(Case report)

Furuya M.
etal. 2015”
(Single-center
retrospective
cohort study)

Pinkhasov A.
etal. 2017*°
(Single-center,
retrospective
cohort study)

Ramelteon/
Medical condi-
tions

Remelteon/
acute stroke

(5 with cerebral
infarct; 2 with
hemorrhage)

Ramelteon/

8 patients with
acute medical
conditions; 2
with postopera-
tive delirium

Ramelteon/
Stage IV cancer
of pharynx

Ramelteon 4
mg titrated to 8
mg (in addition
to antipsychot-
ics)/
Pneumonia

Ramelteon/
Inpatients
followed up by
consultation-li-
aison psychiatry
service

Ramelteon/
Inpatients
throughout
the hospital
followed up
by psychiatric
service

71-91 years

76 years

89 years

63 years

75 years

78 years

86 years

DSM-IV-TR DRS

CAM-ICU
RASS

DSM
DRS-R98

DSM-V
DRS

DSM-IV-TR
DRS-R98

DSM-IV-TR

DSM-V

- Marked improvement of deliri-
um based on DRS within a day of
administration

- Ramelteon also improved sleep-
wake cycle, attention and cogni-
tive functions

- Improvement of delirium
- improvement of RASS score in 4
patients

Improvement of delirium based on
DRS-R-98

Improvement in symptoms of
delirium

Improvement in symptoms of
delirium

- Ramelteon was associated with
less duration of delirium (6.6 vs.
9.9 days, p = 0.048)

- Ramelteon was also associated
with smaller total amount of anti-
psychotics dosage (444.5 vs. 833.4
mg, p = 0.044)

- Ramelteon was associated with
lower incidence of as-needed
antipsychotics

(60 vs. 80%, p = 0.001)

- Ramelteon was associated with
lower total doses of antipsychotics
(40 vs. 14%, p = 0.004)

- There was no between group dif-
ference for type of antipsychotics,
the distribution of total doses in
milligrams administered, and total
length of stay

MDAS: The Memorial Delirium Assessment Scale; DSM-IV: The Diagnostic and Statistical Manual of Mental Disorders IV; DRS-R98: The revised
Delirium Rating Scale; CAM-ICU: The Confusion Assessment Method for the ICU; RASS: The Richmond Agitation-Sedation Scale
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n1sAnwn 81 / ngu YUINEN 21 YUIN NTTUIUMSANY  LUUNAGRY HAANS
U (HadnTu) A29E19 \WaAtady
Clay- Melatonin/ 5 >70 years 36 Melatonin or place-  CAM Pending
ton-Chubb Medical delirium bo 5 nights or until MDAS
201657 (RCT) discharge.Assessment
will continue for a
further 2 days after
treatment has ceased
DSM-V: The Diagnostic and Statistical Manual of Mental Disorders V;
CAM: The Confusion Assessment Method; MDAS: The Memorial Deliri-
um Assessment Scale
ngud 2: gUreidrfunisiidna (Surgical patient)
nsANE 81/ Ny YUINEN 21 N WUUNAEAY HAAWS
CATRE (@iadinFu) A29E19 Wadtlasdy
Hanania and Melatonin 2 mg SR was 2 53 years 1 - Improvement in symp-
Kitain 2002 given day 4 post surgery, toms of delirium
(Case report) and continued for 3
more nights/ Hip fracture
ngui 3: gUenTumsinenlunedUaeinga (ICU)
nsANE 81 / ngugtae YUINEN 21 WA WUUNAEAY HAANS
(#adn3u) #9819 Wa3lady
Tusuda et al. Ramelteon/ 8 100 years 1 DRS-R98 Improvement in symptoms
201358 Severe pneumonia; of delirium
(Case report) in intensive care unit
Thom R. Ramelteon/ 64 years 322 CAM-ICU Ramelteon was not associated

et al. 201959 intensive care unit

(Single-Center patients
Retrospective

Cohort Study)
DRS-R98: The revised Delirium Rating Scale; CAM-ICU: The Confusion
Assessment Method for the ICU

91n815199L U lAI1N1SANWINT 89 IR Na Ny
AU50TeSnAETNduaudsundulatiy MsAnwAaUNvLe

Dufnwuuunissesnuithsuasnissenunguitie nsfnw
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with increased likelihood of
delirium-coma resolution 1.05
(95% Cl 0.54-2.01)
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Abstract

Acute thoracic aortic syndrome is an emergency condition and a leading cause of
death in cardiovascular disease. The most common symptom is acute severe chest or back
pain. Other symptoms are syncope, neurological deficit including stroke and parapleqia,
acute congestive heart failure, acute myocardial ischemia and extremity ischemia. Once
being diagnosed, the patient must receive emergency treatment to reduce complication and
mortality rate. Surgery is the major modality of treatment such as aortic graft replacement
and endovascular stent grafting. However, there are a number of patients died during
preoperative stage due to transferring process to the expertise cardiac surgery center.
Symptom assessment, physical examination early nursing care, closed monitoring and
complication detection can prevent disease progressive and severity. These preoperative
nursing managements are very important to reduce disability and preoperative mortality.
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Evaluation of Evidence
Related to Medical Uses and
Health Claims of Fingerroot
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Abstract

Fingerroot has been used in Thai traditional medicine and folk medicine for a long
time. It is developed into health products with various health claims. The objective of this
article is to review and appraise evidence related to uses of the Fingerroot in the treatment of
various health problems and its health claims, including treatment of COVID-19, aphrodisiac,
tonic, treatment of degenerative bone diseases, antiflatulent and relief of gastric ulcer, as well
as safety, in order to provide information for rationale uses of the Fingerroot.

Keywords: fingerroot; COVID-19; evidence-based medicine; Thai traditional medicine; health
claims
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Age:

BHT = Butylated hydroxytoluene; CAT = catalase; FRAP = Ferric
reducing antioxidant power; GSH = Glutathione; IC50 = AULTY
vosasndudsld 50%; IL = interleukin; LD, = Anududuves
ansiviliidnveassmea3mils; MDA = Malondialdehyde; NK
cells = Natural Killer cells; PDEs = Phosphodiesterases; PGE2

= Prostaglandin E2; ppm = part per million; RCT = n15378

wuugusuuinauaIuny; SGOT = Serum Glutamic-Oxaloacetic
Transaminase; SGPT = Serum Glutamic; Pyruvate Transaminase;,

SOD = superoxide dismutase
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Abstract

Facial palsy is a lesion in the seven®™ cranial nerve. It is a unilateral peripheral facial
weakness. Although this disease is not life-threatening but affecting the quality of life include
physical, psychological, and social interaction. The rates of anxiety and depression are much
higher in patients with facial nerve palsy. Patients with long-term facial nerve paralysis
were reported to have lower social functioning and loss of self-confidence. Facial exercise
therapy can improve functionality for patients with facial palsy. It can be improved blood
circulation and decreased muscle tightness. Facial therapy is effective for facial palsy for
the outcome functionality. Facial exercise therapy is convenient to do at home and without
cost. Physical therapist should advice and encourage the facial paralysis patient to follow
self-rehabilitation protocol to eliminate complication and to enhance quality of life in the
patient with facial paralysis.
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ndnanilelumii nszdumislvadouladin uazifiunmuamdinues
Fue Fsludagiiunuimsnsinymenenmiiiniinans s wu
mMauHulszaviou mswan mssenmdmienduielui

msnseulniuaznisusungnssusng q Tivangay Jusu

ﬂ’]i%ﬂﬂ'\ﬂq\iﬂ'\ﬂﬂ’]W‘lj’]Uﬂ
[ v 4 ﬂy v . .
nseannasnienduilalunin (Facial exercise)
Aseanmdsnienauiialuntingislminnisiraiou
Y9UFAUSNRAULUNLN ann1sRasIRenanuiiialunin wazagli
naueluntnaurae Tnedwisalanad auisarinlaaunin

v
o

9 nsazhau i ladreuazlifialeane Jedmlngudionnisves

v
=

gUrendinnslasunsyimenimindaedtuniely 3 &am™
spiuAUTLLIIeseINISunaluntiiduey fuaauaunsn
Tunandoulmlumiuazeinissouussvosnduiioluni
Tnenguiiiornisseunssluszivifosfisuiunarsaziiloniaves
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wannN1sYaINIsRRNNIaInA Ul luntn

1. gUreenmasnmenanileluntlagufiiusagriilviviigig
Fu-aadudne vhdr 10 a33 Afvay 4 Yn Juaz 2-3 SoU
2. mseenmasniglunienaiiintinssan egnisnioulm
a9lUnRtnNg UL
3. Buusnrlgietradenuluntingenieannisaeedlgliinnisg
yfuvadluntinney Waliunisideulmunlureuannisdigad
Meanidineiiaiiuaundusavasndnuiislunti

A o W Y X A ' v

719 1 9nNAaINIENAINLEN I UNITEUNTNENWAY
W@NAT (frontalis muscle) I8N1STNAITUTIEBIT9 (AW 3A)

A o o P X A Y

M 2 eonmasnauilenlalunisenin@a (corrugator
muscle) Ingn1SININAMIABITINNU (AN 3B)

A o w v = A a o

19 3 sanmasnanuilenislunistUssvsevaunn (or-
biculalis occuli muscle) Tagn1SUAUAILULGNIEDI919 (A 3C)

A o W v L A ° v

il 4 eenmidenauilenldlunisiaynuiu vgayn
1114 (nasalis muscle) Iagnsvitagnuiu (A 3D)

A o W v L A P Y]

Vi 6 sanfdenduilefldlunisfeyuuinTudiuuu
wagluymamudne (zygomaticus major muscle) 1@ N158ULUY
AeuUINTUMUUY (AW 3E)

il 7 senmdsnauilenldlumsaaniumasinudng
(risorius muscle) Wi waezdy wsonsdusuuliidula Tnensdy
faguunluiiudng (w 3F)

¥ 8 panitasnanailenldlunisvinung (orbicularis

oris muscle) lagn15vuIng (2w 3G)

AI9uHUUsTAUS U
n159uHuUszAUSeuTasluntsfinnisivadounes

Taiin uavanAisivenanie Tnsaznssnalumihauidl

91M15UsENM 15-20 W19l wazAIsATIRdeURMngdvn 5 wdl
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3E 3F 3G

Al 3 wanan1seanmasmelunh (facial exercise): 3A) sanindsnendnaiefldlunissuntihunnuazinan; 3B) sanfds
néaileldlunisvunnaa; 30) sendrdenduieildlunstaniviendunn; 30) aanﬁqé’aﬂé'wa.uﬁaﬁiﬁ’ﬂumiv‘mgnmu Tvigayn
n419; 3E) aanﬁwé’qné"mLﬁamﬂumsﬁe&gumn%{uuaﬂﬂmaé"lwﬁa; 3F) aanr‘hé’ané”mLﬁaﬁ"lﬂumiﬁmumn‘lﬂmaé’ﬂu%ﬂ;
36) sonidandunilefildlunisiniang
i : senlae w.a.3snsal uialnua snvimenmddn mﬂ%mqjmaﬂ%ﬁuﬁ AUTUNWNYAEAIASIITNIIUIA

o v & o o ]
AN 5 I,Lammiu’mnmmuaiuwmz 5A) UINUILIUNRUINN;

5B) wanustaiY; 5C) uanusiiaiddanna
31 : arennley w.a.3510501 wialnua d1vanmanndiin
- X e
MAIINTAENTHUY AZUNNEAEAASA3IITNEIUA

a ' ¥ a Yy ¥y a
A 4 ugnsnsnesiilseauSeuusnalurthenuiiseuuse
w1 : arennlae w.a.351050] whalnua avaniaandiin
- 5 -
MAITAENTANLY AZLNTBAEASASTITNEIUTES
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walea Tonlssr e snuniuseu fe fiheazdesidoainy
Fuigaumaiivsnalunih iedesiunisindines (burn) lnerawing
wHuUszAuTaumsTewneinvuyluniiney Welinuianiigu

AUE kIRWINIsWIANSERUNI L esie ™

1’4 dy L
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nmsuanaailelunthdiglunisanaiuisiivedlun
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aluntiuszana 10 wIi wlaaLAAZd LTI UUAIE RIS
v N Wienm ayn uiy wnieTuEun SalUn wazane*lagay
v & o 2 =y Sy XL
winluniwisaesdrauluinay lagldils 3 7 leud 993 hinans
waztiiune winlunthauteaine tneisuaingananasvesluni
upenUIAUi dnuganaldursenuIfigafinduilefwiiunn

ansaiiuusinaatlunntulngaglinuusavinigdisaunse

nule welvnduepraefiuniu

n1snsedundnanilaluntirdaelniln

manszfundudledelnihi ihlangluneiindude
Hadusummey edigluniswraensiloduresniuniessuing
semsiushvenduuszam Tneldnszualnlih IDC (Interrupted
Direct Current) nszsfulufqaiiausmwendulssamanasail 7
wnsesnunassnaielunisiafiseuuseiu (motor point)
31N911338V84 Figen Tuncay wazAny 51891 lugUreduns
Tumilussozusn AlFsumsnsedulsilundundelumiusosn
Tneviinsnsgsdudszana 10 contraction 3 set uaznsysuliiiiu
nsvfuresndunidelumiiidnties (minimal contraction) ¥in7s
nszdu 5 ady/efing \una 3 enfind %me‘fﬂﬁﬂmﬁmﬁuﬂd
vosndudelunthlsnnninguillailésunisnsedulnih®® devu
wazdoemssyTwasnisinuiisi Ao lufthefidnmssniauresiomil
110 fuwaide Snssuarudinanas uas Snshndefiunslise

nsdudaneglussesunsaels

GEYY

nsineamindalugUedunisnlundududiute

a v a v & £ o o W
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P ' a LA ° W a <& 3
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AnAnssuUsENIA
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Nursing the Patients with
Acute Respiratory Distress
Syndrome in the Prone
Position
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Abstract

Acute respiratory distress syndrome (ARDS) is a critical and serious condition
in respiratory system. ARDS causes lung injury which leads to hypoxia and high risk of
death, especially if it is lack of appropriate treatment and immediate responses. This article
aims to present prone position holistic nursing guideline for the ARDS patients, and patients’
family, and patients’ family. Prone position is a non-invasive treatment which can improve
oxygenation due to increased blood flow in effective area of lungs. It can reduce the amount
of atelectasis regions in lungs, and increase lung expansion. The guideline consists of 3
periods of nursing in the prone position; 1) pre-prone position period 2) during prone position
period and 3) post- prone position turning period. Nurses are important as team members
who provide the appropriate care for the patients. Nurses can improve safety and prevent
complications of prone position treatment, and decrease the mortality rate in ARDS patients.
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UNANELD

fuhenguermsmeladunnideundudunnginginisssuumelaisuuss leeiianeanmussonuazUeniinsgnyinans
HunaliffiheifnamgnseseendiauuazflenmadeTingmmnliliiunissnwesagndeuaziuvingd ilethiausifeafuuumnans
UfiRmaneuagtasnguennmameladunnidsunduiildsumsnudensiaviuounhifiaseusquitomadusiineuasnlaves
Fuheuazasaunia lnsnsdmiueueidumssnmuuulivhlilddunindu (non invasive) fianansataeifisdssavsamuaansuan
Warufalaeifiumslvadeuvesdenlufivlonduiia wastslivinaesiuulsmlenavenesuiie e lsifnnnensesendiou
wazandnsIMsdedin lasuszneudie mswenuadiaeilddunsinvinueuai 3 ssoy loun 1) szezieunsdavinueundi 2) svoy
yhmswandnvinusunh 3) szepvdinmsdavinusuadi Inglugrugnernaifunumainusudflunsguasnmdniueuniifiaemn
syoy Nanusaneliflaelildsunsinunmenisiaviiueunhlsegsgnsies Uasnfouazasvidedestunsinnnzunsndeuninnis
Foviueuatildifiotieliasannsaansnsinndedin

o 1Y

Addisy: nquen sgladuinideundy; nsdavinueunadn; lalsunlida 2019

o

uniin
. meladundeundunaziidnsnisdetindosas 577 lneyUae
anunsallutdegtundnisunsssvinvedalaunhda
, . niinguennismeladuini@eundu (Acute Respiratory Distress
2019 (COVID-19) ¥ilan Wunisinieszuumadumelavinliie o
. Syndrome: ARDS) 1lunnizinginssyuumelailiintiuseng
amegmglasuvauaslisunisldniosemela uasnuidguae . .
| TS mazsuuss lneinannisiiieenineBaniminuuazgn
Uszanaudesag 17 Ansaniunisveslsaauinlugngueinis
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Maneeg1sunss Wunaliieiinmenseseentiau uazilona
Wetinvazsunissnululsmevialaneiovay 43 uaziionsins
FeTind 28 Suiederay 33° msiuiuvedsaintueeesngs
Tnefomsmelaveuniies wmeladuinuasnnizeandwuludensh
(Hypoxemia) Aenniinsfurmafiannturesensi YA 7
UT1ngeau (alveolar epithelium cell) uazviaaaiiiantae
(alveolar capillary membrane) vrlUonuai (pulmonary
edema) FafiunarnannsiissnieneuaueansEUIUNNTNTT
Sniavfinsenusievoniemansauazmaden’ nsnvvestitae
ARDS &3liifimnudnimniziateal wivzutiun1ssnwaivees
MSARARDS Wy ensniau anzdnielunszuadon/nzdon
Mnmsindelunszuaden wazmsinvuuuUssiudsyaaaiie
Theannsadinisuanivdsuineldosamngau nieutnadh
svfwarnstoafunisiannisunsndeusiie wu nsinidelulss
wew1a AMrUsauiaduainnsdiedesaemela® wag European
Society of Intensive Care , The American Thoracic Society Lag
Society of Critical Care Medicine Tul a.a. 2012° ladn1sAivun
e ARDS TniliFania Berlin Definition Ao
1. flormsmeszuumelafiintulug ieflornisudasnely
1 dU
2. Yamisaosinadifien (bilateral opacities) annawenesed
3. fnmgmeladumanilalldfianmnunan anginledumamie
amwiuiu ﬁ’aﬁlé’ﬁﬂmif\i”]LLuﬂinUm'mu;uLLﬁQImaLLﬂQLﬁuszﬁu
Mild : PaOZ/FIO2 = 200 - 300 mmHg F£6U Moderate : PaOZ/
FIO2 100 - 200 mmHg seAUSevere : PaOZ/FIO2 < 100 mmHg
nsguasnulugtie ARDS Inannvateisn1ssnu wu
nsliedestiomele uwunmssaaiestiemelauwuu Lung pro-
tective strategy ImSm&?&ﬂ%mmmmmaam%wﬁwmﬂ%sag

fsyeulseana 6 Jaaanseounnungm 1 Alansy wazdnisanne

Plateau pressure l3iiAu 30-35 cmH O N15AN®IV0Y Petrucci
uaz lacovelli nuidnedestaslauuy Tidal volume tosndn 7
mU/kg wae tidal volume 10 - 15 mU/kg TugUlengueinismela
Sruinideundu nuh Srmmnei 28 fureineildsunisuados
Fremelawuu Tidal volume Hegnusewiniu 7 mizkg Uesnin
fteildsunsraaiestaglauuy Tidal volume 10 - 15 mvkg

o w

othaliuddymeana mslemanenduiileuazensyiudsyam
Tugfihe ARDS iletelyiiiheasunasannsameladuniudiuedos
Fremelegramngandaytiaiiulszaninmlunisuaniuasy
falusvezusng Tnevlinennanendunie wWu Cisatracurium waz
#152dulszam Wy Midazolam #se Fentanyl 21nn15@nNwIU83
Papazian wazan® luffihonguonsmeladuinideundudil
PaO /Fi0, flesndn 150 mmHg nelu 48 wu. Wisuifisunns
e Cisatracurium NevasaLdenAINuE1aDn  WUINNISIA
g1 Cisatracurium  fielilesutu 48 v, wdmegalionanunsn
andns1me wazansuwiuiidediinieshemeleasldegadiie

o

GRLRVRNGRE LLazé’mwmmﬁmné’mLﬁaéauuﬂimmﬂsmﬁmeju
ldmaen waznsinelaensld Extracorporeal membrane
oxygenation (ECMO) fthe ARDS Aiflamzsuussitliinevauossio
MssnyuumNUng Aegaell PaO /FO, deundn 80 mmHg uay
AMmenIafsnAsusudeenludludengs N15vieYes ECMO
1Huuu Veno-Venous ECMO vimiilunudesiitofnunauna
yaansuanidsufiauaznisivadouladinliaiidedidede
Aedlanld310gauazensensndsudnisinuiesanadiulg
faillfluanglsameruauninendennsunnduazduinanis
WUU Invasive procedure Afianuides’ Tuvaigiinisquainwigine
ARDS $heSn1sdavinueunin (prone position) Fafiunisine

kUU Non invasive Nanunsatigiuusyansnnuesniseaniasy

Aelaeiiunisivaiouvesienludslandiuna wavaigliusian
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Uenfiuruldilomaneefanfeudselunisszuieduaumy’

n33nwEae ARDS feBn1susuah (Prone position)
TugthefogluszersuussUiunarsuagsuusannlagliamisn
ﬂisﬁuﬂizﬂaaamaﬁuaqmmaﬂLﬂﬁauﬁwim” Fs9rnmsfnuives
Guérin wagAnsz' wud1 JUILARDS #il#sun13vh Prone position
fnsuaniasufefidningiefiueuyii Supine positionliuta 3-5
Fuusn wazgthengy Prone position ansnsaveiaiestagvelals
d15auazunnninnguUae supine position agnglsfimunisueu
ahlufthsueniniuafudrenaiinnzunsndeunazsanssnusis
nanusenekazInlalasiloniafinunanaiunusenie vie
Fromeladeungn uaznisddnemns saeaaunsiinaian
Anavesiithouazandls Feluszos 20 Virusnldfinmemenes
Fannnsmsdnguuuu mslinufifinig Prone position Lol

dthelafumnnaendouavanvSetosiunmeunsndeunasiniu"

AsuauAd (Prone Position)
weSanmuasentugUie ARDS Wunauiainnisney
AUBIVOITNNIBRONIZVIUNITONLAUTVDIUDAYIN AN TTUNIY
Yopamainesqsauuaziaonidonios (Alveolar capillary
membrane) ¥lWin1sAwewewnluleainanizdeauai
(pulmonary edema) dsdnaliiAnn1sdavanenisuanidey
gosfinwiiven wasnisianeanimveslenuiinamieniiny
wansinefiu lnegauuisdinduinauldniuung Turauefiunsaaud
gaanunuyhligeanlianunsassuiemakazraveelinuung®
vilvs$nungae ARDS fhemsusuaitaninsansyaeLazLiy
mslnadsuveadenuaznisuaniUdsufnsvesanludusneg il
Usgansaminni
nsusuahlugthe ARDS wullsisnuleuneiinis

Uszgndlinsusuniiluging ARDS asausn Afsnilud 1976 Tag
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LlZ

Margaret Piehl? lfimsvaaesluftae 5 selagltiAo s
anansavyuld 180 vern Fsanunsadavinglasinuounaenans
Wuuouad Uszna 4 - 8 Halus wuigthedinmsiiismes PaO,
Uszanal 30 — 45 mmHg wasseunldiinsAnwiindialunes
anndenvedUle ARDS 1nnMaeStENTI9enIeny Bilateral
pulmonary infiltrates @ve19avauumsvdeliaunasild uside
Idnsnaeneisdaeuiamesnsiendznuionianuinung
LAl uinueunanelagUeniiegduntinazeentenaziiy
Uanfireui1aund (healthy zone) diumssnanavestaniineay
wuwdannsailaeanlddldsunissnwilmanean (collapsed
but recruitable zone) d@ruuInUFUNEILazvIEUBATILAN
Wasufeuaziideaudsunniignagnuindianuinuniuin
fian Fadumgligvisgydoussavinnlunisuaniudsufing
1¢ (nonrecruitable zone / disease zone) Faiilofihelézuns
Wasudnriiannnisueunae (supine position) Wudavitueuai
(prone position) zdwaliAnNswanAsufsvesentudin
segliiuszansamaunntuainnalnaseluil

1. MIVYIBAIAZNITTEUIBINIAVRIUBATINIIN LAY
ﬁ'faﬁauqamn%”u (more homogeneous inflation / ventilation
distribution) Tugte ARDS vsiinuliaunaszninaennialugs

auffuidentilvaluuiimgiay Bonnneiidn V/Q mismatch ud
legfthelasumsusuahagyinliemalugeeaniviefidania
Unfitosuazaninsnvensfuazuanudeuinels Ssenniadulng
finegludinunihvesenlafilonadudaiunisnsganeiives
enfilnalugeamsnntumunsdturas SuihlfiAe v/Q match
Aflaunavesnisnszarediveseiniauazidenyiliguasiinng
wanidsuvesineiifuntusae nieuriluduosgeauiitiaa

AnunAvisetussianuaslianunsavenslidegusneaiuimumea

vowen laillonavenesvesentnglignusinaaintendiumiin
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2. urauazgusnwasdan (lung mass and shape)
lugiUae ARDS Januinndiusiuviaaslasuusinavessiivasen
amashlanfeuidinsdwomeavmiigsamilfAanisueesh
veosUealdannsavila wardussnafoavinliiinusaunu (lung
atelectasis) Favmanivilinsuaniudsufelai iefieldsy
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S Knob: Innovation Projection
Handrims in Wheelchair for
Patients with Tetraplegia
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Abstract

Propelling wheelchair in patients with tetraplegia will help them engage in social
activities but they are not able to propel the wheelchair by themselves. This also affects them
to perform the activities of daily living, social participation, and their mental health. The
wheelchair with a projection pushrims will help propel the wheelchair easily, but this type
of wheelchair is very expensive. Therefore, we invented the “S Knob” which can be installed
around the handrim of the wheelchair for the patients. It's not expensive, easy to install, and
the patients or their family can install it by themselves at home. After installing S Knobs
on the handrims, the participant with spinal cord injury can propel the wheelchair straight
forward, backward, turn right-left and turn 360 degrees by themselves. Ninety percent of
the patients are satisfied with this innovation, collected by satisfaction survey form. This
innovation also decreases the cost of buying an expensive projection pushrims. However,
this innovation cannot help the patient with tetraplegia propel the wheelchair on slopes or
rough terrain, so his caregiver has to help in this part to prevent the injury from propelling
the wheelchair.
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