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Abstract

Background: Steven Johnson Syndrome (SJS) and Toxic epidermal necrolysis (TEN) are severe adverse drug
reactions (ADR) that increase the morbidity and mortality. Most are hospitalized for a long period of time. This causes
high treatment costs and possibly requires continuous treatment after being discharged from the hospital. Therefore,
HLA-B*15:02 detection before drug dispensing can help physicians in selecting therapeutic drugs to prevent ADR
or drug allergies in patients. Objectives: The researcher aimed at developing a real-time PCR assay for detection
of HLA-B*15:02. Methods: EDTA whole blood samples were collected from 76 patients during 2022-2023, extract
for DNA and screened for HLA-B*15:02 gene using the real-time PCR with in-house designed primers and probes
specific for HLA-B*15:02 gene according to the HLA databases. Then, we compared the result of our developed
real-time PCR assay with Sanger gene sequencing for HLA-B*15:02 gene genotyping. Results: In this study we found
29 positive HLA-B*15:02 (38.15%) and 47 negative HLA-B*15:02 were samples (61.85%) The sensitivity and specificity
of this developing method were 100% and 100%, respectively. All samples were compared with Sanger sequencing
and all results showed similar to sanger sequencing. Conclusion: This study was successful developed assay for
detecting HLA-B*15:02 allele to prevent CBZ-induced SJS/TEN.

Keywords: HLA-B* 15:02, Real-time PCR, Steven-Johnson Syndrome (SJS), Toxic epidermal necrolysis (TEN),

Carbamazepine
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UNAQEod

Qiviae: NGuDINTARNUIRYILAY (Steven-Johnson
syndrome; SJS) LLaﬁﬂEjﬁJa’mﬂi toxic epidermal necrolysis
(TEN) Aoonisuieivioainisldfisuszasdainnisidend
suussuazenavhligiuienilonaninisvide dedinunnis
Yowar 30 Fiislornsunerdnlngjaziinunisinwisai
Lwmerunaduszezna daldielunsinuguazsies
Shwreifiomdainesnanlsimeruiadunamatsiiiou
dsaliinnsedusoineannsinulsafifiuty s
A599M8U HLA-B*15:02 Apun1sateenaunsadiaunmely
nsidongrnwilsaiiietosiu ADR udonisusiorlugioe
Tnguszasn: diewmwnneada Real-time PCR lun1snsaa
MU HLA-B*1502 35n15: LAushegadenlunasn EDTA 76
fhegrsnniiheiumddslinsadansedu HLA-B* 15:02
atpmsuenazldlnswesiarinsufioonuuuienzdnsuiu
HLA-B*15:02 :ingudioya HLA wisuifieusadilsiiuinig
MAIPULUE Sanger gene sequencing Lﬁaﬁﬁwmﬂﬁﬁ%mﬁ
W@ mUNIASIIMEY HLA-B* 15:02 wa: Tun1sdnwnil
A3N13M529IAT LTI T UELNs ARSI UE Y HLA-B*
15:02 $7uau 29 fhegheaniavun 76 drege Tuvaed 47
fregralvinansnsaduau Andudeway 38.15 uay 61.85
audsu Wisuifisunavessiegne 29 fegadilinauan
iU 78 Sanger gene sequencing WuIMlNALALIDUAUAY
FBnsnsediiauty Tasdidnruluazanusunzey
fifosay 100 agu: madnwivszaunadusalunsiam
49n579 B HLA-B*15:02 allele it tlasiunisiimdiuusi S5/
TEN Aauldsun1ssnwmiee1A1suIsndiy

AEnAny: HLA-B*15:02, Bealndii@ens, ngueins
afauveviudl, NgueInTs toxic epidermal necrolysis (TEN),
ANSUNLNTNU

unun

Nau®IN1s Steven-Johnson Syndrome (SJS) uag
Nd191N13 toxic epidermal necrolysis (TEN) Aio1n15uen
viioomsliifisuszasdainmsldonfiguusauassiloiiusion
Tenmafinisvsadedinunisiosar 30 uidsludseyins
yosuUszmAlnonuIgtheRd HLAB* 15:02 fianuidssse
A54A9 SIS/TEN 97n81 carbamazepine Lﬁu‘ﬁu 54.76 \in'
avniddyvesnIiAa SIS/TEN fe iininufisenlufu
yoasneinevauasesn luannsamansalliuaglsidu
furunendild fiflenisuiienfnanaeiiiuduiifn
wagtdoyisunefinsdniauiiguusailifvidimeuas

vgaaen enafinneindounsndeuiiooizddy ¥ud Jon
#u warln fanuguussiineliAneugapdoetnannis Wy
Aven viseldeTInla dnsnsidedingediefosar 1-5 Tu
SIS wawfesay 25-35 Tu TEN uazazgaiuluggeenguiely
fuaeiignydefmiaduiiuiinde? daulngasdunis
Snnaiilsmenunadusseznaiu vilvdalddelunis
fnwiganazsednusieiilesvdianssnanlsmetuiaiy
namaIEFeu dwalidniseiusedngannsinewlsa
iy Fans¥nwiluuiervdnngueinis SIS/TEN
fAlgngUseanas 20,000-100,000 VINFBAN LavEdds
330,000 Vnlusefifiszeznainsinululsmenuiauiy
niung’

&1 carbamazepine LHuanmnvensuieviliie
nNANeINNT SJS/TEN inntudsendalnewazuiale’ gnussaly
Uay¥ n vosUayBumanuennd w.a. 2551 uazidusunsgiu
A mSuanUNEIUIANNIEAU NSNS IUNINNITRRY
fatfuayunslieuazivszaunsainsliluvszmelngeis
woifisadwmiultlunssnwlsnandn nmsusamenisuanad

1Y

\WNeileafusyuuyseam (neuropathic pain) Lilesainidu
g ifiuseavEnanaysnliung Jegndalilueniinasden
T dususuusn (first-line drug) Tun1sSnwlsaaudnuas

> 19 wugUAnisainisiiniuwien

A17% neuropathic pain
%ﬁ@ﬂaq'ummi SJS/TEN 97181 carbamazepine ﬁﬂ,uuax
asUszwelaun TdniunazUssmealue@unyusonidedld
wagnuaUanisalgenitUsewmanaivglsduazeuisn’®

Tutagiuiinisidemandyiugaansfnuwianuoe
meiusnsINvesyudidnasenisiinenislifiasead
M aENUANNENTUS IER TN YlEN1TUENTTY
yosBulunga HLA-B* 15:02 funsiiniiuwiionwiin SIS/TEN
91181 carbamazepine® % §u HLA-B* 15:02 wulaunluau
Wanaziaudnnigiuewslauszann 2-15% wenulal
A 0.19% Tunuinvd glunerlinuluaufinem®® mmse
WEU HLA-B* 15:02 naudtsenazaiuisntisuniglunis
donlderlunsshuvfiedostunisiineinislifisusyasd
e lugUele

nsATIRdAsIeAfion By HLA-B* 15:02 fivianeds
PBfiu WU sequencing specific primer polymerase chain
reaction (SSP-PCR)! 1f1ABn1sidenlutlagtuusisiodien
afnmueddaguiitsaundunsasielinszsiviens
THwadla standard salting out method lumsanafdue
fitaudgdaldinemniudifoddsrarnamnulunisnia
ATIFALATIIBUNEY UBNAINADIIDTIAULAITITE
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conventional polymerase chain reaction (cPCR) Fadladl
FodrinFeinszuiumInsnaeunandnildannuiizede
msuenfdulemenseualnfituy agarose gel NSIUNAT
warenainnauanUasuannmsuuieuesiidurefiialy
Wi @I polymerase chain reaction sequence specific
oligonucleotides probe (PCR-SSOP)™ fodlfinsodled
fsmunsdamnziuresujiansfisluuszanaugs viild
Hagthuininimaia real time PCR (RT-PCR) wnldiiioan
FURBUNIIATIEDU @N1N5aRTIDTANANERAYEY PCR usas
soulagltnisAnaainmeansdeuaslundeuiunisveny
Wusauiidueldndouiu’® aunsoannisuuilouves
Fuguisueiiodestunsianainvenisnagey uinisi
wiafla RT-PCR ullun1snsia HLAB* 15:02 §elaiidud
LL‘Wi"mmsJLﬁaqmﬂﬁaﬂ%ﬂ;mﬂﬁmaauﬁwL%ﬁ]'gﬂﬁéfmﬁ%%'l
naUsEmAdeisnaundensane3delunsasamiuy
HLA-B*15:02 smennaila real-time PCR Tuuswmdlng asnis
Anwvesdsnsaluazany (2021) 1avin1snsaa HLA-B locus
Taonstlwswodiamun 22 A uaziimmeaeuludiegi
DNA finsusiinwes HLA uéa fatunisdneniidesnisiamn
331399998U HLA-B*15:02 Tnmseenuuulsiwesisnme
sofu HLA-B*15:02 it uaﬂmmfmimwéﬁ’wﬁ%'mmgm
(gold standard) MEAENIIMIARUAITNINUENTTH (DNA
sequencing) faifedninnansuszniswiudadiieesiofiy
PRLRITEIR GﬂgumausjamﬂLLazﬁad‘[,%’t:am’lumsmmmwmai’u
nsAnwiidsliinesdanuslv 4 Tnsnseanuuulnsies
wasTnsuiisumnzsedu HLAB* 15:02 Wisufunisnadeu
ﬁLfJiﬁ'ﬁmmgm DNA sequencing $1#aIWIMALANTATIY
real-time PCR Lfiensiamiu HLA-B* 15:02 fifiuszavina
saldung anszazainssenssraidslunsiauenaay
Uszanvinen itetaeliiummdldidudeyalunununsinm
HUaeMBe1 carbamazepine sl

Saquadsnis
(Materials and Method)
nMsiuAaeg19Eidn9IndY
T,ma'v‘hmilﬁué’haSJNLﬁ@@@'ﬂwﬁmuﬁaqwmﬁam
nguuNensIng1ndinuasimaianisunnduiuing 3-5
fiadans ldvaenansiudenuds EDTA d1uiu 1 vaen
naudenliidfudiu EDTA auwileinfenldudednduiy
thdudenludwipsufuinsnelu 24 42l drdslaiviunielu
FuReriliuadiBuiionngd a°C Ghuurude) udrdeTugedu
NUENENAGITAUINTTY
Wiiegradonunannaisiugnssusiafidueie
ynafin TANBead® Nucleic Acid Extraction Kit wag
HiaTesainanswugnssudalud® SLA-E13200 (TANBead®)
wazvinsinAuuduvesans vugnssuluudaziiegia
#2818 Qubit® dsDNA BR Assay Kits (Invitrogen™, USA)
wag Qubit® dsDNA HS Assay Kits (Invitrogen™, USA) lng
Hip303 Qubit™ 3 Fluorometer (Invitrogen™, USA)
Tnswesuaginsuililunsiine
aaﬂLLUU@jlWiLm%ﬁﬁTﬂwazﬁwﬁuﬁu HLA-B* 15:02
Tnwendeiuguanaideves Dinh Van uazaiz! vhns
ponuuulnsmesiaz probe 838U HLA-B*15:02 1agld
audianalelynalu NCBI Database taa Accession
HM595430.1 anntuthduiaalelnsitlaly
oonuUUAElUTIATY IDT’s PrimerQuest (Integrated DNA

Number :

Technologies, Inc) ilol@lwswesuas Probe gjﬁéfaqmmé"g
ilunegeu self-complementary way hair pin loop fae
TUsunsu Oligocal thlwsiuesly blast fiu g1udeyaves NCBI
deSeudisudiuiinalelnddnads Tudiuves intermal
control 148w 18SrRNA Tunisfunaaeumiugludienn
freen9"® vhnsmaaeum condition MvanzauvesUfizen
realtime PCR dwdulnsuesuas probe floonuuuTuin
Hlnemaaousiedd gradient PCR oy 1isld condition
Amnganvesfiend Jaduihnmsveaeuiufegiate
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715199 1 IsesnImnzwasinsudrsunsIadms1eisu HLA-B*15:02

- AU817 Qunll
Amplicon a4 . o w g LOUNAADU q T
%@ oligos arnuavaslnsmes (5'-> 3°) wswes  vasuwan
wWmiang (bp) o
(bp) O
HLA-B* B-15:02_F-primer AAG TGT TCC CTG CCT CAT TAC 125 21 54.9
15:02 Forward
B-15:02_FAM- FAM-CCC TGT GTG -Zen-CCA GCA CTT ACT 24 61.1
Probe CTT-3IABKFQ
B-15:02_R- GGC GAT ACA TCT GTC CTT CAT T 22 54.8
primer Reverse
HLA-B* B-15:02_F-primer CGC GAG TCC GAG GAT GGC 121 18 61.2
15:02 modify modify
B-15:02 CY5 Probe  Cy5-CGG AAC ACA TAO CAG ATC TCC AAG 26 60.5
ACC AA-3IAbRQsP
B-15:02_R-primer GGT TCC GCA GGC TCT CT 17 57.4
modify
18S rRNA 18SDIR Forward TGG TGC CAG CAG CCG C 77 16 62.8
18SP Probe HEX-CGC TAT TGG-Zen-AGC TGG AAT TAC 26 55.7
C-BKFQ
18SINV Reverse TCC AAC TAC GAG CTT TTT AAC TGC A 25 56.8

T = thymine , C = cytosine , A = adenine , G = guanine

nsnadaunazUszliulszansnnadlnsiuesieanuuuau
MINSNAdoUMIBU HLA-B* 15:02 210 purified genomic DNA fnsutiinveddu HLA-B* 15:02 9nfiog99vndeu
melsunsgu Ingldlnswesyanioanwuuduinlmisewmedia realtime PCR

N13M39931AT1ENEY HLA-B*1502 Tudlegraidanvasgidnsaulasenside

ihdhegsiviinisain DNA Vunviinismeaeumiu HLA-B* 15:02 Tagld primer gnfioonuuuiusndsmeda
real-time PCR $1891uNan13nsalaefisuiiu positive Lag negative control MntuhdhegaundmsIduiudy HLA-B*
15:02 #2638 DNA sequencing FadudtinnsgruitelilunsisisuisuuasUssiduna

LW38UABE1INATUNIUEIBUGUAIBITUINIFIU (DNA sequencing)

wEnTMsnaaeuiieds real-time PCR flaanuuuiu desinmmiieduwaznaluiuioudiiousuisinmsgu (ONA
sequencing) fewrhnsdadaegaluBududeds sequencing axfeaiinsnsivaauiiogns DNA dewu Taevhnsiiud3une
an3WUgNIIUINYFE conventional PCR ilelvilsiiagns DNA fiazthly sequencing sie wdsannifisyFansansiugnssuud
¥ihnsms19aou DNA AldindinmsifisdsinauastugnssugniewuButmsnedidesnisuazdl DNA w3e PCR product Liies
waflazdsrioly sequencing 3ol #ensvi cel electrophoresis Tnelnseal 1.5% agarose gel Suseisn1suenvuIn PCR
Band Imal%lﬂﬁw U Tri-Borate EDTA buffer (TBE buffer) 91ntiusihnis purify PCR product fils iitelwldanudadues
DNA #idioams wawftalild DNA fnganftasiiluvinnisamafudu tuneuaaefothdsihesnslunsiatiudufeis

Sanger gene sequencing
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N153LATIZAN9EAR

aanrlimszailunmsanuilgentsmeanauly (sensitivity) Aausiwnz (specificity) A1vIUIENAUIN (positive
predictive value) uagAYNUIENAAU (negative predictive value) ¥aan1snaaaUWIBUTBURUTENINTZIU (sanger gene
sequencing)

delaunseysialidnduniside Tagsiunisiusesninaaznssunisaiesssunsidelunyed aandulszamn
e Toefinusinsdmdennguiiegiufiodniulasinis Tasluyaeaifidenpuasdawflng orgfud 18
60 U Tngfimsdunamnguussnnsild@nuiidoandndiuesdu HLA-B*15:02 iwuldlutszmnsamlne Tédwau 76
fegne vmsifiusedn deaflsfinuonniziden ngununesineirddnuagmaianisunmd UTieg 3-5 fadans
Tavasaasiudenuds EDTA $1uau 1 naon laeidumsizidenifisdloftieiiinmzidonfuumdiinuinfumssnm
flandulsvanvinendaustuil 1 unsie 2565-31 Tquneu 2566 ué’amﬂﬁ?uﬁﬂﬁ’sasmLﬁamuwaﬁmaWiﬁ’uqﬂiiu TagiaTeq
afinasiusnssudnlud® wagvihnsinanududuresansiugnssuluidagiiesn ﬁ’]ﬁ’ﬁﬂﬂﬁqﬂﬁuﬁiﬁﬁﬂiﬂm%ﬁﬁLﬂi’]%ﬁéﬁﬂ
Inswesuazinsuiilfeeniuuiy YhnmsmageumanmefivngauvesufAzen real-time PCR n¥ntuegsivhnsar
DNA Tuvinisnadeumu HLA-B* 15:02 Tagld primer gnfleonuuuiuindomaiia real-time PCR $1697UKANISATIR
Tnewfisuiiu positive uaw negative control 9ntiuthiegaamundnsiaiududu HLA-B* 15:02 #2835 DNA sequencing
Fuduitunsguielilunindisuisuuazdssifuna wdminduhiesuaskaluiisudisuiuisuinsgiu (ONA
sequencing) flouvinsdaseesluBusuies sequencing afaTliiaTesilun1sfinunde fonsmeanaula (sensitivity)
AU (specificity) ANvInUIBNauIn (positive predictive value) wagAvinuleNaau (negative predictive value) U89
N1SVAEBY WIBUAUITUINTFIU gene sequencing

Wa (Result)

Optimized of multiplex real-time PCR Lﬁaizqm annealing temperature iWinzaudMsUNTRANUSIE
Bu HLA-B*15:02 fiaztnelif primer uag probe floanuuudufuButhmunedidosnisidegrsdume Taevh multiplex
gradient PCR s?iaLqumﬁé?amqmwgﬁiumawqu AH Sudaust 55 ssmwaioa auilc 65 ssrnwailed ndsanmageunuin
Qmwgﬁﬁmmzamﬁiﬁﬁﬁm%’u primer d1v3uUizelun1svih multiplex real-time PCR Wigldn32av1 HLA-B*15:02 gene i
63 parnwaldiua wardunuTeUYeINIin multiplex real-time PCR fil#Ae $1uau 45 sou Whanlunsifiusuoumstusnssy
Wy 73 undi

Amplification
1000 | !

00 -

600 4

RFU

400 4

200 4

Cycles

JUN 1 n919iuans gradient PCR lunsmgamgiiiivangay selnsiwesuazlnsulun1svih Real-time PCR

VRN gaunivivingandmiuluney annealing k&Y MNSMEN1IEIMNITANYRISATIEIUYDS primer #iD
probe 8n3dLNATIGRvRIAUTNTUIENIN primer Uay probe Y84 B-15:02 ildAe 1 : 1 dasndmseninemnuuty
Y94 primer #® probe Y89 B-15:02 modify A9 1:1 Waz SnT1dUIzHINANNTINTUIDY primer 618 probe 183 18s rRNA

(internal control) agjﬁ 1:1
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Amplification

100

300 +

100 +

Cycles

3U7 2 nymluansanelivingaudmiunmsameu HLA-B*15:02

degnafiléna HLA-B*1502 positive Tunnaausie
Tan13¥ conventional PCR 341 primer B-15:02 modify Tu
msvhifiedmaaau DNA sequencing #lo tilaifieunasening
multiplex real-time PCR method AU sequencing method
#89917Y1 conventional PCR @54 vinn1sasaadounanis
WiaSunas DNA fildsaenisiilusu gel electrophoresis
WU PCR band Uszanad 125 bp gt PCR product
Flgluviinig purify wazthadlu sequencing sigly

Result of validation

Lﬁaﬁuﬁum’mgﬂﬁaﬂ‘uaﬁﬁmimaauﬁﬁwmﬁu o
¥n1snegeu multiplex real-time PCR fudiagnsdads
ATIRNTITIBIINIU 76 10819 WuilFIeE 19T uIu 29
FogeiilvinauIniu HLA-B* 15:02 uag 47 fegnafiliinaau
U HLA-B* 15:02 fiein Ct [mean standard error of mean
(SEM)] 30.03+3.55 (Cy5) 26.68+2.82 (FAM) 23.56+3.72
(HEX) Andudosas 38 waz 62 mudwiu waflldannisi
multiplex real-time PCR assay lathluiU3guLiisuiu Sanger
gene sequencing NANSLUIYULAIEUTENI9ID Sanger gene
sequencing Waz5 multiplex real-time PCR ﬁﬁ@um%{u
fimanuhidoray 100 AT uwIziesas 100 Al

Amplification

900 4
800 4
700 4
600 4
500 §
400 4
300 1§

RFU

200 4
100 +

Cycles

3UN 3 3Uuans standard curves 189383 Ealnd iYL

NAUIN5B8aY 100 wavAYnulgNaausesay 100 hiwu
9N ANAUINA USDHNAAUAN

AN5199 2 BERINISAILINMIANL AUT N AYINUNY
NAUINLALANYINUIENAAY VBINITATIDILATITVNIEY
HLA-B*15:02 maewmaila real-time PCR

A1SUIAINULUER8TS

Snndau Sanger gene sequencing
Present Absent
Fmegeu HAUIN 29 0
MUY v 0 a7

Limit of detection of multiplex real-time PCR
method 111 DNA finsnuaanudiudu (30 ng/uL) vinas dilute
10 fold dilution sonidu 4 prudutuldprududui 33,
3, 0.3 uaz 0.03 ng/uL Wan1snagaum limit of detection
Y9IN1TNTINAANTBIEU HLA-B* 15:02 92875 multiple
real-time PCR lngld primer way probe @j‘ﬁ'aamwmm
ai‘j‘ﬁ' 0.03 ng/ul

Standard Curve

t
0.0

-05
Log Starting Quantity

O Standard
X Unknown
HLA-B*15:02 E=102.8% R"2=1.000 Slope=-3.257 y-int=27.690

E=98.1% R"2=1.000 Slope=-3.269 y-int=24.165
Mod_HLA-B*15:02 E=105.5% R*2=0.964 Slope=-3.198 y-int=31.907

P
o
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Method comparison LUSguLiguna multiplex
real-time PCR WLagwa Sanger gene sequencing Tu 29
fetnadl positive fiadu HLA-B* 15:02 Tugtudeya NCBI
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) WuindiA1 percent
identity winiU 100% WazviIN1g alignment WU AL
PCR product siavisin 76 faeeheiildannnisiiasulagld
iwanauasluasiamanduiuaves DNA Tng3s Sanger
gene sequencing ¥ wa alignment n33AU reference gene
WuT1i19819 PCR product 14 29 fagnsdiarmdusiusoglu
NIty HLA-B*15:02 wag 47 dhegsiiliing negative
laiflanuduiusiudu HLA-B*15:02

J91sad (Discussion)

NATI9ANNTO0AAA HLA-B*15:02 fiUszleuunanis
faduladnudaee carbamazepine 1 lumandiinuazma
wisugenans agalsfiony msmsiadansesiusidudeting
ATUIAMUIALNZEN FINTINTIUTRIIAVBIITN19059
Annsesdada HLA-B*15:02 Mansaadnuazyaiugnssuiile
fnnsesdada HLA-B*15:02 TuymnaufiRarldshedradent
flanstudenuieinaiin EDTA dildadn DNA waynsaaidn
1 HLA-B*15:02 n3ldl (allele specific screening) Aa875
PCR #30 real-time PCR #38 hybridization @un150373
HLA-typing 2z¥3eszysiinvetdada HLA laglivdnnis
NIIARULUA (sequencing) %3an1s hybridize fulwsu
Srunuann Bnseseiuanseiuitutudnenmuasan
wiouvowiesUfiins neifouarianiiuandiisiuds
MIRAUIIE NS TRt sansnanazsarldun
dwfumsnmansenluana (molecular method) lag
mslndnn1535n13msIaKUY multiplex real-time PCR @4
il TagMan® probe \JuansBeuasildsusuduthnme 3
FnqusrasdiitelidmiunsiadanseamBu HLA-B*15:02 Tu
fuaefiunuuinsfiantussavineneuldiunissnw
ilotostunsiAniuuionguenis SIS/TEN fAaain
nsldensnerlsmandn 15 neuropathic pain Agen
carbamazepine %qmﬂmj%wu§u§1uﬂ§{uﬂﬁxmﬂn§a
aneiawde 1elSsuifleutiu Luminex SSO/SBT/SSP s
Tagtulddmsunisngaa HLA typing 38n1595393A5 189
sewmailan multiplex real-time PCR fiwaundiulagende
TagMan® probe Lilons1adnnsosdu HLA-B*15:02 Tu
Uszansvnalne N159573 HLA-B*15:02 wilesdadatien wil
whwdnnsowiionafimsuiofiguussddifudulug usonn
felalauysal lumsfinuniflainy HLA-B allele Buiiuasnin

Y04 B75 serotype (HLA-B¥15:08, HLA-B*15:11, HLA-B*15:21
war HLA-B*15:31) aflmuddesluuszwinsyilng s
FududladoidosiviliAnnisuienguusddidufeatu’
FadnJunsduesnisasadinszifidansesanisada
HLA-B*15:02 enaviivilenalidwusadady 4 Mduaundn
499 B75 serotype %io HLA-A*31:01 snuteslu nau
Uszansglsy® Teglanngluaniungiuiadisinisliuinig
Fthesnemd laevhluszeznanlumssonansia (tumaround
time) AipUszNnal 7 Ju uaunensalonaldnantesninla wu
WoIUHURNIT VO UNENUIATAIILENITONTIVEN YNNG
wugnsuleies Feszazmsonaiidutiadefidmatouuams
Tun1sguauazdnnisauidsaainnisuiionvesfiiede
wuiy Fumsinisunuieuiuguumensdans
uhesheiaueiiiefinsdnsiadnumsmeiugnssy ean
Jayan1sAnyiludagiunuiinisnsia HLA-B*15:02 i
Al (sensitivity) 5988z 100 LagAUIWNE (specificity)
fovay 98.77 wazduillonafiasiininauanads (false
positive result) wag WaauaN (false negative result) 1(5fa§j

INATIFYUATWAIUIIDNITATIVIATIZ AT UL
HLA-B*15:02 ¢2875 multiplex real-time PCR laon1g
senuuulnswesuaginsuililunsifouasiaunty wuth
FasviaediimunTuansansan Ui HLA-B*15:02
mﬂé'ha&J'Nﬁum@’lfﬁﬁauiﬂiaﬂﬁ%’&léﬂmaﬁaasﬁﬁmmw
v 76 feganngitaeiiiniunisuinisfianisulsyam
ANEINUTTITNIATITIATILHTRBUITY Asaanuiedas
Fueiliina HLA-B*15:02 positive $1u3u 29 foewuas
HLA-B*15:02 negative 31u7U 47 $9819 Lazas0819
ﬁy’wmmwmaawﬂnmgﬂﬁawaﬁ%‘mimm%mezﬁﬁﬂ’@um
%um%'amﬂauﬁ’ui%'mmgm Sanger gene sequencing Lay
IFvnsUlsuiieunanisasaniiaseviiadlunsindeies
UftRnmsmeuenillsmenunasanfuinuindanuaennded
wagAsINuTRINanIITnIIAIEilARanulluniIne
ATeRviiTu 100% wavnsnsalnsshilliie false
positive way false negative fiAnanauRanaialunng
ATzl Tnedidviuenauan (positive
predictive value; PPV) LazA1vi1utgnaay (negative
predictive value; NPV) agjﬁ 100.0% Iusﬁy’umaumsLLUamaﬁu
szutanaiduuinidlena realtime PCR wansliidfiudonsan
i 2 ureslnswesfiesnuuulisinngsediy HLA B*15:02

F8MIM529TATIEFMBY HLA-B*15:02 Tty
Ingldimadia multiplex real-time PCR fdalaluTaumnis
weilaileifisufuganaaeuiiisiminerild (commerdial
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kits: PG1502 Detection kit, Pharmigene® Inc, Taiwan)
waz 3511581 9 (nested PCR, AS-PCR with DDB) multiplex
real-time PCR §siioiniduisnafigalunsangifnisalves
waauaTiiananiosnd S ueiifnun i viensiler
maamiﬁugﬂﬂmﬁmﬂﬁﬁ%m PCR (PCR inhibitors) wanain
deafimnuwiuguazivssansnalunisnsiadututmne
11ANINSNAdaY gel electrophoresis T agarose gel
Tnenisldlnsiwesaesd lun1snsramansiugnssuvesdu
Whvwne 3Bn1sesaiiangsmemaia multiplex real-time
PCR ﬁﬁ’wmsﬁuﬁﬂis%w%maLLaxﬁmml’Jqﬂumsmn%’U
Sumngluiegddmaiifanududuvesiidued
0.03 ng/ul laaiin1sld DNA Usunadiies 2 pl d1usu
winzUisen PCR dmsumaidSeuiisulunivesiauag
Alddne 3nsmsaiaseifiRmuulin s aud
Uszgnalgluaumieinuadidn nsAulnfuuseniieves
TBsnTlessRinaunty udehenlunnsaiadisue,
181 master mix, oligo primer wazlnsufinnaaindneddon
Bouas I51edies 467 vvsefieg1a 1 feg1e Faflsan
N1 nested PCR, PCR-SSO, PCR-SSOP agidlsfinnunis
i loop-mediated isothermal amplification (LAMP) Fail
anulagannlumsiiudiuiuansiugnisy waznisii

FIUIUATRUFNTTUTIVBIT nested PCR vilmAnA e

d

Magyiliiin cross contamination ¥84I8819a13WUENTTY

=

Feazilugnisiiang false positive Ju lofiarsanis
svgvnaluTunoUT MLAYDINITNTIVIATIEN F3N15NTID
Aipsreriiiiauntuldnaimun 113 ud fwsiesldine
TUASA529ATIZAUIUNTINE LAMP UARSunsnzauiiay
T IuIEN3P593Rs T RieseInausansIuNan1snTIa
Sipswilamelunilefundanduiiedns Feneunininia
WosuuRnisladnisdsiiegalunsiadnszidviesu JU
N19A18UBNEN1UUITE8EIa159ADENANITASIY 3-7 U

Feuisnsns RN TudEnnsaansrerans
JeAREHAN1IITIVIATIRIvawUIelaBnie Insfnwinui
Qﬂwﬁmamwm@u HLA-B*15:02 11 negative @315
1481 carbamazepine Ioidudulve) ogalsimuaeiisenu
Jr¥evaz 11 (5/42) vesaulnedidu SIS/TEN a1nen
carbamazepine fiflua HLA-B*15:02 negative1 a7y
FUnefifinans1aBu HLA-B*15:02 positive THnanidesnns
1iy1 carbamazepine faudiaziisneuitaulnesovay
175 (4/40) sy SIS/TEN a1nnslden carbamazepine
Waifnansan HLA-B*15:02 positive!® Snstailesanidu
Fnsaseieneidiiamtunliies (in-house method)
FuuFemsiinsinitnsadnssdifiwmunduiluriing
nedeuiininsnadilulsssnangudu q douflasthunld
ATITIATIEITINULE1 HLA-B*15:02 Tugithefunfuuinig
flanuuszamingsely

asu (Conclusions)
LUAM9N1IATIaRANseBuwRE vl AR sl
MU T2AIAINEINIEINTIDEIIFURTIAIUNITATIINBY
HLA-B*15:02 Tughelnsinnsensulasunissnuwinieen
carbamazepine FaevhlianauiAsensiniuuie1iin
suuseniin SIS/TEN Tufftheld meideuasimunilivszay
audsalunsiaILINRTIanslA T e iusEanEna
finnuhuazanusuneiiiednnsesdu HLA-B*15:02 Tu
Q’ﬂaﬂﬁu1§Uu%ﬂm'7iamﬁuﬂizam'3wm Pretosiulilin
AdreineInshifsUszasdannislien andqlddnelunis
deedsdnmaluanalinneidaiosufuRnsneuen 9ae
ANTEYZNAINITIDABYNANIINTI aansadsliunmdlyen
Snwifihelfedsanvnauna Sndmisaiuayugudmm
Juidrlsaaudnuesaantulszaminen

19Nalsa1vav (References)

1. Tassaneeyakul W, Tiamkao S, Jantararoungtong T, Chen P, Lin SY, Chen WH, et al. Association between

HLA-B*1502 and carbamazepine-induced severe cutaneous adverse drug reactions in a Thai population. Epilepsia

2010;51(5):926-30.

2. Harr T, French LE. Toxic epidermal necrolysis and Stevens-Johnson syndrome. Orphanet J Rare Dis 2010;5:39.

Locharernkul C, Shotelersuk V, Hirankarn N. Pharmacogenetic screening of carbamazepine-induced severe
cutaneous allergic reactions. J Clin Neurosci 2011;18(10):1289-94.

4. Yang CY, Dao RL, Lee TJ, Lu CW, Yang CH, Hung SI, et al. Severe cutaneous adverse reactions to antiepileptic

drugs in Asians. Neurology 2011;77(23):2025-33.

onsansnsunsiwng UA 49 aUUR 4 qanAu-SudAU 2567



10.

11.

12.

13.

14.

15.

16.

17.

18.

1I9NaNs91vVav (References)

Locharernkul C, Loplumlert J, Limotai C, Korkij W, Desudchit T, Tongkobpetch S, et al. Carbamazepine and
phenytoin induced Stevens-Johnson syndrome is associated with HLA-B*1502 allele in Thai population. Epilepsia
2008;49(12):2087-91.

Chen P, Lin JJ, Lu CS, Ong CT, Hsieh PF, Yang CC, et al. Carbamazepine-induced toxic effects and HLA-B*1502
screening in Taiwan. N Engl J Med 2011;364(12):1126-33.

Lim KS, Kwan P, Tan CT. Association of HLA-B*1502 allele and carbamazepine induced severe adverse cutaneous
drug reaction among Asians, a review. Neurology Asia 2008;13:15-21.

Man CB, Kwan P, Baum L, Yu E, Lau KM, Cheng AS, et al. Association between HLAB*1502 allele and antiepileptic
drug-induced cutaneous reactions in Han Chinese. Epilepsia 2007;48(5):1015-8.

Pavlos R, Mallal S, Phillips E. HLA and pharmacogenetics of drug hypersensitivity. Pharmacogenomics
2012;13(11):1285-306.

Wang Q, Zhou JQ, Zhou LM, Chen ZY, Fang ZY, Chen SD, et al. Association between HLA-B*1502 allele and
carbamazepine-induced severe cutaneous adverse reactions in Han people of southern China mainland. Seizure
2011;20(6):446-8.

Virakul S, Kupatawintu P, Nakkuntod J, Kangwanshiratada O, Vilaivan T, Hirankarn N. A nested sequence-specific
primer-polymerase chain reaction for the detection of HLA-B*15:02. Tissue Antigens 2012;79(4):295-301.

Sayer DC, Csssell HS, Christiansen FT. HLA-B*27 typing by sequence specific amplification without DNA extraction.
Mol Pathol 1999;52(5):300-1.

Puangpetch A, Koomdee N, Chamnanphol M, Jantararoungtong T, Santon S, Prommas S, et al. HLA-B allele
and haplotype diversity among Thai patients identified by PCR-SSOP: evidence for high risk of drug-induced
hypersensitivity. Front Genet 2015;5(478):1-7.

Nguyen DV, Vidal C, Chu HC, Do NT, Tran TT, Le HT, et al. Validation of a novel real-time PCR assay for detection
of HLA-B*15:02 allele for prevention of carbamazepine - Induced Stevens-Johnson syndrome/Toxic Epidermal
Necrolysis in individuals of Asian ancestry. Hum Immunol 2016;77(12):1140-6.

Pegels N, Gonzalez |, Lopez-Calleja |, Fernandez S, Garcia T, Martin R. Evaluation of a TagMan real-time PCR
assay for detection of chicken, turkey, duck, and goose material in highly processed industrial feed samples.
Poult Sci 2012;91(7):1709-19.

Prasertsang J, Vejbaesya S, Luangtrakool K, Chongkolwatana V. Development of in-house real-time polymerase
chain reaction for HLA-B locus typing. J Hematol Transfus Med 2021;31:253-9.

Buchner A, Hu X, Aitchison KJ. Validation of single nucleotide variant assays for human leukocyte antigen
haplotypes HLA-B*15:02 and HLA-A*31:01 across diverse ancestral backgrounds. Front Pharmacol 2021;12:713178.
Kulkantrakorn K, Tassaneeyakul W, Tiamkao S, Jantararoungtong T, Prabmechai N, Vannaprasaht S, et al. HLA-B*1502
strongly predicts carbamazepine-induced Stevens-Johnson syndrome and toxic epidermal necrolysis in Thai
patients with neuropathic pain. Pain Pract 2012;12(3):202-8.

Nsansnsunsiwng UR 49 a0UR 4 qanAu-SudAU 2567



wadnssuna:nAuadnsidnnysidosaueviumssnuisa
vovUoedaidaloslo3lulsowenuiasisia

yans USy1dyad n.u., SEANStd WUIDSHY N.U.

nauvuindsnssuy Isowenuiasisda 2 nwavnvweyiin wasisind NsLINWUKIUAS
10400

Behavior and Attitude about Self-use of Marijuana Use Among

HIV Patients at Rajavithi Hospital
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Abstract

Background: Thailand has announced the use of the Narcotic Act, Version 7, which restricts access to
medical marijuana to specific medical conditions. These conditions include nausea and vomiting from chemotherapy,
difficult-to-treat epilepsy in children, treatment-resistant seizures, muscle stiffness in multiple sclerosis, nerve pain
not responding to other treatments, loss of appetite in AIDS patients with weight loss, to enhancement quality of
life for individuals receiving palliative care. Currently, there is no available information regarding the use of marijuana
in HIV/AIDS patients in Thailand. Objective: To study self-use of marijuana to relieve symptoms in patients with HIV
infection. Methods: A cross-sectional survey research design was employed to study patients diagnosed with HIV
infection at Rajavithi Hospital’s Tropical Disease Department from April to August 2023. A total of 851 participants
were randomly sampled, and written consent was obtained before inclusion. Data collection utilized a self-reported
questionnaire, with subsequent analysis involving descriptive statistics and binary logistic regression. Results: The
majority of patients were male, middle age, and held a bachelor’s degree as their highest level of education. Most
were employed in private companies with a monthly income below 30,000 baht. The study found that 10% of HIV
patients used marijuana products, with 35% predominantly using marijuana-infused beverages. Marijuana was primarily
sourced through cultivation (37%) and acquired information through the internet (75%). The reasons for marijuana
use include alleviate insomnia (78.18%), and stimulate appetite (37.27%). Usage was mainly occasional. Attitudes
towards marijuana were largely positive, with an average attitude score of 3.75+0.49. Education level, occupation,
and attitude significantly influenced the medical marijuana use among HIV patients. Conclusion: Approximately
10% of HIV patients in the study used medical marijuana, It’s used for insomia, muscle pain. Attitudes toward its
use were generally favorable, influenced by education level, occupation, and attitude.

Keywords: HIV patients, Attitudes, Self-use marijuana
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(binary logistic regression analysis)
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218

18-30 U Reference Reference
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FTAUNSANEN
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271UN
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snela

<10,000-30,000 UM Reference Reference
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TsAs7u
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BN 0.74 (0.49, 1.11) 147 1.10 (0.83, 1.58) .158
STAUNAUAR

DGR Reference Reference

41N 2.14 (1.37, 3.35) .001* 2.22(1.39, 3.52) .001*

* Significant at p-value < .05
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Abstract

Background: Nowadays, replacing lost teeth with dental implants has become more popular while the
mechanical complications of the implant are still being reported. In Thailand, a few studies are relevant to the
number of implants due to the increasing use rate. Objectives: The research aimed to study the incidence of
mechanical complications and related factors of single tooth implant in patients from 2017 to 2018. Methods:
From the study of dental records and intra-oral examination, 40 patients were treated with 70 single tooth
implants by the Institute of Dentistry in 2017-2018. The test consisted of a clinical assessment and radiographs to
assess mechanical complications and record them in dental records. Then the data was analyzed and displayed
as a percentage and correlated the mechanical complications with other related factors. Results: The incidence of
mechanical implant complications was 18.5%. The most common complication was loose contact, accounting for
12.8%, followed by screw loosening at 4.3%. Porcelain veneer fractures were found to be 1.4%. In this research,
no other mechanical complications of the implant were found. A study of the relationship between the factors
studied and the implant mechanics complications revealed that gender and improper occlusion of the crown were
significantly associated with implant mechanical complications (p < .05). Conclusion: The incidence of mechanical
complications and related factors of single tooth implant in patients of the Institute of Dentistry during the year
2017-2018 revealed the most common complication is proximal contact loss, screw loosening, and fractures of
porcelain veneer respectively. Gender and improper occlusion of the crown were significantly associated with the
occurrence of implant mechanical complications.

Keywords: Mechanical complication, Single tooth implant
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Azunsndaunienadlgns (N = 70)

Padedidnun Wwan1zunsndau (N = 16) ldiinnazunsndou (N = 54) Chi-square p - value
MUY Sovas 31U Sovasz
218
<40d 1 125 7 87.5
41-50 ¥ 1 9.09 10 90.9
51-60 U 4 25 12 75 2.491 719
61-70 U 7 30.43 16 69.56
>719 3 25 9 75
mslduuenudii
Y 2 40.00 3 60.00
0.897 321
g 14 21.53 51 78.47
msauRuitldmanze
a 3 75.00 1 25.00
6.542 .035*
Taigl 13 19.70 53 80.30
FLAUIT N
n33lNTUL 4 15.38 22 84.62
1.31 395
IN3TINTAN 12 27.27 32 72.73
vundurgugnanssnidies
2.9-3.5 wl. 1 9.1 10 90.9
3.6-0.83131. 6 16.7 30 833 5.419 067
4.9-6.0 14, 9 39.13 14 60.86
AUBIVBITINLT BN
6.0-8.0 4. 0 0 8 100
8.1-10.0 1. 10 21.27 37 78.72 4.937 .085
> 10.1 wal. 6 40 9 60
viinvasasauiy
PFM Crown 2 40.00 3 60.00
Full metal Crown 4 50.00 4 50.00 5.089 .056
All ceramic Crown 10 17.54 a7 82.46
Jfiamstafnnusinifien
Cement 3 33.33 6 66.67
Screw and cement 13 22.80 44 77.20 1.745 .539
Screw 0 0.00 4 100.00

v o

. o o an
HanuwanangagaiitydAyni9ana (p < .05)
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= A s o o Crude OR Adjust OR
Uadeifnen UszBanunudnafes p-value p-value
- . (95%Cl) (95%Cl)
win Goway)  Liia (Gewas)
WA
N 3 (33.33%) 45 (73.77%) Ref - Ref -
kil 6 (66.67%) 16 (26.23%) 0.178 (0.40, 0.796) .02* 0.169 (0.37, 0.775) .02*
Ansaunu
WlNzau 8 (88.89%) 58 (95.08%) Ref - Ref -
Talwnzay 1(11.11%) 3 (4.92%) 0.414 (0.38, 4.475) 468 0.317 (0.024, 4.192) .383
o an NSUAIUYDIEANG Crude OR Adjust OR
Uadeiifinen = . = p-value p-value
1na (598ay) liiin (3awaz) (95%ClI) (95%Cl)
LA
VAN 1(33.33%) 47 (70.15%) Ref - Ref -
¥ 2 (66.67%) 20 (29.85%) 0.213(0.018, 2.482) 217 0.160 (0.011, 2.347) .181
Asauy
LT EY 2 (66.67%) 64 (95.52%) Ref - Ref -
lalwianegay 1(33.33%) 3 (4.48%) 0.094 (0.007, 1.347) .082 0.065 (0.003, 1.273) 072
e nsuaninvasidesnasyiau Crude OR Adjust OR
Jadeiifnen - . e p-value p-value
nn (5o8aL) lsivin (3awaz) (95%Cl) (95%Cl)
WA
N 1 (100%) 47 (68.12%) Ref - Ref -
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Asauny
(NYEREAHY 0 (0%) 66 (95.65%) Ref - Ref -
lalwsngay 1 (100%) 3 (4.35%) 0.00 (0.00, 0.00 ) 0.997 0.00 (0.00, 0.00) 997

° W

*Auuana19eg 19t Ay eEda (p < .05)
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Abstract

Background: This innovation was reviewed for risk incidence in 2018 according to the 2P Safety principles
that occurred at the Sirindhorn National Medical Rehabilitation Institute and then introduced into the design
thinking process, which focuses on human user-centered. Objective: To study the effectiveness of a disabled
patient’s semi-sit-to-stand electric transfer lift on the ergonomics of caregivers and further develop a prototype device
that is easy to use and safe. Method: This was an experimental study using a disabled patient’s semi-sit-to-stand
electric transfer lift. Tested in a group of 30 pairs of disabled patients and caregivers (n = 30). Data was analyzed
using descriptive statistics and a Wilcoxon signed-rank test, setting the statistical significance level at < .05. Results:
When comparing the ergonomic risks of the two methods, it was found that the risk score in the disabled patient
transfer step using a transfer device was different from transferring disabled patients using a caregiver (p-value < .001),
significance level o = .05 and most of the disabled patient group felt comfortable to very comfortable (86.67%)
and felt safe to very safe (93.33%). The group of caregivers were very satisfied with the use of the equipment in
terms of the dimensions of the equipment, the ease of adjusting the parts of the equipment, the safety and security
of the equipment, the durability, and the effectiveness of the equipment in meeting needs for a total of 5 items.
Conclusion: The prototype innovation can greatly reduce the ergonomic risks of caregivers and meet the needs
of users. This research does not yet have enough evidence to conclude that it can be commercially produced.

Keywords: Semi-sit-to-stand transfer lift, Patient sit-to-stand lift, Patient transfer device
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Retrospective Analysis of Denosumab -related Osteonecrosis of the
Jaw in Osteoporosis Patients at Lerdsin Hospital: A 5-Year study
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Abstract

Background: Denosumab are widely used to treat osteoporosis. A serious adverse effect of these drugs is
denosumab - related osteonecrosis of the jaw (DRONJ). However, data on its prevalence in Thailand is currently
limited. Objective: This study aimed to analyze the incidence of DRONJ in patients with osteoporosis receiving
denosumab at Lerdsin Hospital from 2018 to 2022. Method: A retrospective analysis was conducted using
electronic medical records of osteoporosis patients receiving denosumab between January 2018 and December
2022. Descriptive statistics (mean, median, percentage, and disease incidence) were employed for data analysis.
Result: The study included 579 patients, predominantly female (ratio: 17.6:1). Mean age was 77.54+9.64 years.
Hypertension (39.0%) was the most prevalent comorbidity, followed by dyslipidemia (23.3%) and diabetes mellitus
(15.4%). Denosumab monotherapy was used in 81.9% of patients, while 8.6% switched from oral bisphosphonates
to denosumab. The mean frequency of denosumab administration was 3.95+2.73 times. Only 4.5% of patients
received dental care prior to denosumab initiation. Two cases of DRONJ were identified, resulting in an incidence of
0.345%. Dental extraction and denture irritation were identified as potential predisposing factors. Conclusion: This
study demonstrates the uncommon occurrence of DRONJ among patients with osteoporosis receiving denosumab.
Limited sample size restricts definitive conclusions regarding risk factors. However, the findings suggest a potential
association between DRONJ development and irritated dentures or tooth extractions. Implementing dental health
education for patients and healthcare professionals is crucial for DRONJ prevention. Further research with larger
datasets is warranted to analyze disease trends and elucidate risk factors conclusively.

Keyword: Denosumab - related osteonecrosis of the jaws, DRNOJ, Osteoporosis
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Effectiveness of Giving Information, Motivation, and Behavior Skills
Model (IMB Model) on Blood Sugar Level, Diabetes Control Behavior,
and Practical Knowledge in Patients Undergoing Retinal Surgery
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Abstract

Background: Diabetic retinopathy was an eye condition that could cause vision loss and blindness by 2%.
It was caused by an inability to control blood sugar levels for a long period, resulting in vitreous hemorrhage,
epiretinal membrane, retinal detachment, and blindness. Objectives: To study the effectiveness of giving
information, motivation, and behavior skills model (IMB model) on blood sugar level, diabetes control behavior, and
practical knowledge in patients undergoing retinal surgery. Methods: A quasi - experimental research with two - group,
pre- and post-experimental study. Data were collected from May to July 2023. The researchers selected
patients who had a fasting plasma glucose 140 -250 mg/dl and were equally divided into experimental and control
groups, each group of 30 cases. Sampling was used for inclusion in the sample due to their common criteria of a
fasting plasma glucose level and types of diabetes medications. The experimental group received the information,
motivation, and behavior skills model for 4 weeks and the control group received routine nursing care. Data were
analyzed by descriptive statistics and t-tests. Results: The mean score of a fasting plasma glucose level in the
experimental group was lower than before receiving the information, motivation, and behavior skills model, and also in the
control group, with a statistical significance of p < .01. Furthermore, the mean score of diabetes control behavior
and practical knowledge in the experimental group was higher than before receiving the information, motivation,
and behavior skills model, and also in the control group, with a statistical significance of p < .01. Conclusions: Giving
information, motivation, and behavior skills model to patients undergoing retinal surgery had a positive effect on
diabetes control behavior, lowered blood sugar level, and increased practical pre - and post - surgery knowledge level.

Keywords: IMB model, Blood sugar level, Diabetes control behavior, Practical knowledge, Retinal surgery
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AveINgUaIegelaviiiy 60 s18 WWunqunaasiuas
naueUANNANAY 30 AU fwmualinduiegieiaesngud
auautindonddudessyivihnaludenndsonaims®
wazvwdavosgiildlunisinsiuimanudusiaifoatu

(vlindndugduvseviinfussmunsensaesyingiuiu)® ¢

InefRdeinudeyangunaassasunou musenisiivieya
nqumuAy Tnsiurasnandedestumstuiiourends
#eg19 et deyadiuyarauiitasizianuuaneig
FENTNADINGN WUTUNA 971Y TLHUNITANY @01UAIN
ausa 01@n sveznaduumau msnviuimiy
n9ifadelsnm slavesmssiiaaon sduinnaluden
NounAaeIvaINguNAaIkarnguAIuANliLAnNeANiY Lag
liflevanasinsiiveyAniadninide

M) IMB model ¥as Fisher, Fisher and Harman
(2003) ifhunAnihiuUszgndldlunsusuiasungAnssu
gUhe Feil 3 eeAUsznevliud 1) nnslidoyarinians
(information) @ssieaifiutesanuilugnuiiviauasiony
wigasiulyvves iy 2) nsai1ausigela (motivation)
1%&ngﬂ%huyﬂﬂaLLaxLLiﬂgﬂamﬁaﬂm 3) MsAUWInYe
fidndu (behavior skills) fiaganelvyanaiinaisiilaly
msUfunginssunaramaivensmuaussiuthmaludon

iwsosleflflunsmaaesie TUsunsu IMB model $3
fudeAleRsedavindu gllomsusuiudsunningn® uay
Aanundeuvalnsdwinndaiaunsu 4 dUani Ledesile
iudeyadfeuszneudie wuuaeunudeyadiuynnanay
wuutufinssduihmaludonviensims nsasedunina
Tuidon (FPG) as19seLA3es Mindray Ju BS-600 lag
tninalianisunmg el iRn1sautuges In1snsavdeu
aummiaTasdiomelulsmeiaifiouss 1 A%t wasnsn
qoUlAgUSYNENEANN 6 LAY LUUADUNIUNAANTIUNNS
MUAIMNUTUIUURINIATe? dnvazdaiuduuuy
WINTIEIUUTZUIUA 5 52U WU 15 10 Waghuuaeuay
AMNNINSURTARIEUeHdn oAU UUTI9INU3Te ™
Fornw 25 do fdmeuliiden 3 e (gnsies linsiu i
gndae) msavaey anunswedenilnginsnand 3 viw
1A CVI Y0auuUaeUAUNaANTTUNISAIUANUNUYIAY
0.86 LuuaeunNANNINSUGURME e dRen i1y 1
AIRaeUALITesiy (reliability) YosuuuasuaBmaAnIsY
NSATUANLUIMIIUINGY 0.71 UagluuasuaIlAIu3nIg
URTRMIUerdingenviniy 0.93 msvingans 93l
IArUN13RAITUNIINAULNIINNTITEETIUN TR T UNYBY
TsmeunaiunsUszen3ng (3als39) lavil COA No 009/2566
N5IATIETaYadINYARALATNAANSN1TSNYIETIUIY
Youag Anads dudonuunasgu Wisuiisuaiedesydu
thmaludon AxiULNANTTUAMIAUANUMNY MM
U UAME ek dnvennelundueieatia paired t-test
WAZIENINNAUAILEDA independent t-test
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URBUANTUNTIYY
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quinag1NBuRTlAsINITITY waslinauantRnun
o LY =~
f

WuUA ARENIINUNARBILAENGLNAIUAN NaNAY 30 AU

v '

Wudayanqunaassauasuneu Juiudeyanguaiunu)

uanguieglhanaludonuasyiinveeilndifigaiu

IneuriignsoulAsvNsIvY

1. 91 30 DUl anamouazds

2. fifszuihmaludenndsonans 140 - 250
Uadnsu/1gans

3. ldimeednemunneu

NaunaaoL
a Y o = PR = % ' o
NANIIUATIN 1 (90 UIN) Tuluilamssuamnuniounaudifn

1. yhuuuUseiliu pre - test, Juiinnansiatnaludeon

2. 1¢%uTUsunsa IMB model (Fisher, Fisher & Harman, 2003) 4]

Sumaudi 1 mslideyatnians Tagligifediidednvindu
Sunauil 2 nmsadausagtlaligilesieeuiienuuuuuay
ahaussgdlamdnusiufuitheuazananiisiufnssungy
Jumaudl 3 msimuninee Ysvneudensiiniinssnsiuia
WAIIUAINBINIT NITHATNBEAI5LEDNTUUTENIUBINIS
{13995 Hneenmainienuusnisou nsidenuiu
nsdamsanueien asamstsadmhiunuey ueugiens
Usuwasunginssuguamuazitenslanilenisufoadiiae
NARATDAT

Sunaud 4 tavnensinauBeuyndnseng Wierumesyuy
TiAusnwmislng (telemedicine)

Aanssuaseil 2 uazasedi 3 (FUanifi 2 wazdunnsidl 3) §ide
Aaanuieunisdngdnd wieniuszuunislddiuinvimidlng

(4vaan 10 widd)

NanTsuATen 4 (§anin 4) luiuinueulssmeuiaiiterdineni
1. vhuuudsediu post - test Annunansivtaluden
2. naNTeUAMLaTLITUAlATINIG AATIeraTUna

!

NduAdUAU

Aanssuassd 1 (30 uadl)

Tududapisuarnuniounsunidn Mawuy

Uszifiu pre - test Tufinnansrathmaluden

Aanssunsedl 2(dUaninia) lufutnueu

Tsmenunauiienndaaeni (30 - 60 urd)

1. MLuUUsElliy post - test ANMIUNANTID
dhaaluden

2. Wideyaiiansuazgifleainuin1sufun
mdmsuiierifinaen weudiien1suTu
WasunnAnssuauaw

3. nanvauAMKarkilalAsinis A
a3una

Wa

1. Gﬁaaﬂaa'm‘uqﬂﬂawudmfjuﬁmsmﬂgmm
naumdunamesesas 53.3 wAndgidovay 46.7
1gogflutag 40-49 YSeway 30 enywade 53+12.84
U dumsfinndiSeduisenfnuuazgeniniosas 55
anmunnausadsevar 70 Lilduszneverinievar
65 sroganfiluumu 1-10 U Sovas 58.3 szee
naduumiueds 13+9.50 U wdavesnisinm
W Launsuuseniuenuimiiuiesay 60
SulsgmuguvnuTiNiuandugiuiesas 16.7 20
Sughuetuiifesar 23.3 Meiladelsnummuiy
F0R13IUA VDN MARABNTaYaY 76.7 NMINIANTDNN
siuldufiauas/ viotndudalausosas 533 i
semmiudenszanuay/mieldufaviotiudalau
Joway 283
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2. Wisuiguaadesgauiinaluifeandseneimsniglunguneasiuaznguaiuny nuiniglunguneass
wianlasulusunsy IMB model Heenineunaaesegsitduddynisadia (p < .01) melunguatuaundslasunsweiuia

v
v o

auUnd Andeszduinaludentesnitneunnaesesnaitudfyneada (p = .02) WewSsuifieuAiadanuuand
vosszdutmaluieandionoims nuhndunaaesdssduihmaludenanasnnninguaiuauegieann (48.93 VS 15.23
mg/dl) uazaglunamifiruauszdutimaludenld (80-130 me/d) dwsunguamuauiildsunisnerunamuund s
hmaludenanaaduiy dwadnsiifsoian wissduinaludendseglunusiifoiiaunldlduasilomadoio
nsfnideresunatnda’ © (e 1)

= = =~ i a o o = o ' 9 '
A151991 1 Wisuiiguanaieseaiuiiaaluiionnatene s neukagnainimaassniglungunaaes (n = 30) uay
nauAIuAL (n = 30)

Low . foUNAaDY NAWAADY 95%Cl
szavtaaludon Mean l
e p - value
NAIDADINIT Mean SD Mean difference | ower Upper
(mg/dl) (mg/dl)
ﬂejwmaaa 175.60 34.18 126.66 28.39 48.93 32.98 64.88 .01*
ﬂejum'ua:u 172.23 34.80 157.00 34.12 15.23 2.23 28.23 .02*

* significant < .05

ALRALTEAUEINAILEDANAIDARIMNT TENTINNGUVAADILAZNGUATUAN NUTINBUNAREY ARETERULIAIaLY
Wonseninnguvnassuazngumuanliwansiunsedu (p < 01) naanmeassrmdeseauiimaludenveinguyaaes
Wesninguatunuegsllieddgymeadia (p < .01) (1157197 2)

715199 2 WUSBUMIBUALRAYTEAULIAALULEBANEIBNDINNT NBULATNIINITNARBITENINNGUNARDY (n = 30) Uag
nauAIuAL (n = 30)

Lo NAUNAADY NEUAIUAY 95%Cl
seaulInNg Mean l
- -value
(mg/dl) (mg/dV)
NOUNAADY 175.60 34.18 172.23 34.80 3.36 -14.46  21.19 .70
NAINARDY 126.66 28.39 157.00 34.12 -30.33 -46.55 -14.10 .01*

* significant < .05

3. WYANSTUMSAIUANUIULAYALENSURTRMEBNd R nudAadsvenzuLuNgAnIIINNSAIUAY
WWNL wazAeABTesAELUANINTURTRM aelundunnasiuazngumiuny vdmnassdiAannnitieunaasiois
flfodnfmneada (o < .01) willelFouifisuadonnuunnei1 e Az IULNGANITINIAIUANIUIMINY WazAZILY
MEnsUFTRM wuinaumeaesidadsTesAzuuLINNINGNAIUAN (14.66 VS 3.40 AzUUL; 13.80 VS 6.53 AzluL)
(514971 3)
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713199 3 W3 UIgUANLAREYBIRTIULNGRNTTHNITAIUAILUIVINY LagazluuAN MU TR AnTen neuuay
naansmeaes Melungumaass (n = 30) wagnguauas (n = 30)

fouNAang WAINAADY 95%(Cl

v g Mean
HAANS Mean Mean p - value

difference | ower Upper

SD
(AzLUY) (AzLLUY)

WOANIIUNITATUANUINAIU (ASUULLAN 75 AZUUL)

ﬂajmmam 50.60 6.74 65.26 4.58 -14.66 -17.82 -11.51 .01*

ﬂ&jmmuam 53.70 6.28 57.10 5.17 -3.40 -580 -0.99 .01*

4 ava v Y 1o (53
AZHULAIUFNITUHUANIRUIBNINATDAT (ASUUULAN 25 AZHUL)

ﬂ&jammam 9.90 4.83 23.70 2.80 -13.80 -1598 -11.61 .01*

nguAIUAL 11.00 508  17.53 4.83 -6.53 881  -4.24 01

* significant < .05

4. ARfgreInzkUUNgANTIINIAIUAUIMIULAEATIUNANSNSUS TR dnvennounaaes sening
naunAABLarNaNAIUAN NUTliLANANTUNTEAU (p < .01) MEIN1TNARDIA1LRRVDIALLLUNGRNTTUNITATUANUIMNINY

o w

wazAzLuuAINSUURMUILHdnvemveInguvaasmInnInguauANeg1alTed i neEta (p < .01) (115197 4)

719197 4 W3 UA1LRRETDIAZIIUNGANTINNTAIUANUIMIULEE AXKLNAININSUJURMEIERARem nouway
RINTNABBY S¥NINNGNNAGDY (N = 30) UagnguAIuAl (n = 30)

NHUNARDY NHUAIUAN 95%Cl
v ¢ Mean l
Waawo Mean Mean : p-value
(Azuww) (GENNTY

WOANTIUNTAIVAIUINIY (ASUUULAY 75 AZILUL)

NOUNAADA 50.60 6.74 53.70 6.28 -3.10 -6.46 0.26 .07*

NAWAAD 65.26 4.58 57.10 517 8.16 5.63 10.69 .01*

¥ awvawv Y " @ <
AZLUUAUNTURUANIKUIBNIAADDAT (AZHULLAL 25 ATLUL)

NOUNAADY 9.90 4.83 11.00 5.08 -1.10 -3.66 1.46 .39

NAWARD 23.70 2.80 17.53 4.83 6.16 4.12 8.20 .01*

* significant < .05

NYANTIUNITAIVANLUIMITUTIZAIU HUTIAIUNITAIUANIMITVBINAUNARDIANEUAIUANINITAIVANBINITIN

giuUunanadusgiud Mumseendidsmengumasssiingfinssuniseenidaneainszduosiianduseiud nguaiuau

ponfidmeszRuUunasitouLasndmaned ﬂf:jué‘haamﬁy’qaaﬂﬂajmﬁmﬂ%mLLazﬂ1ﬁmﬂ1imml,ﬂ%'aﬂag”[,us:ﬁuﬁﬁgﬁﬁau
LAEVEINIINAALY (M54 5)
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M191971 5 WEANTTUNMTAIUANLUIMIIUTIEAY SENTNNGNNAGES (N = 30) waznauaIuAx (n = 30)

NAUNAADY NAUAIUAN
WORANITUNITAIVANLUINIY » »
AoUNAaDY VAN oUNAaDY VG GRE
N13AIVANDIMIT Urunans A Urunans A
A1590NNNRINTEY 118 A J1unang J1unang
Aslen f f f A
A15INNITAIULATEA f A A A

\derIeuiisudesarnssaviedeusidaiilesann
ihanaluengevesfiie wuinaindiwaunguiiegig
60 AU l9FuNSIRmUwILNTSNYSoEaz 86.7 Inwunme
sdourndndtaniilasansduihmaludengedosay 10
Juthenguveaesiesay 3.3 nquaiuauiosay 16.7 uay
sadeundniilesananvnduiesas 3.3

301stu

mamsﬁﬂwﬁ%’aﬂ%@ﬁmsqﬁ’uauyﬁgmﬁé’?ﬂﬁ Aadey
seduthaaludeandsenaimsvesitaeriidnaenives
nauvnassnenaalasulusunst IMB model wagnguAIuAy
AlFsunmamenuanuunfanasisaeandy AzuuunnRns
N1IMIVANUIMINULAEAININTUJURMAIEUIEHFRTemN
wé’nmiwmaauﬁm%{uﬁy’qamndu dwalilasunisiidaniu
UHLNS3NY Wan ST ensABULUUIANYR LB LTIRDE LA
uinsllusunsy IMB model $afudodalefiiieaiunis

HAven1 Alan1suTulUasungRnssuguamtieium

e

a

Jugan NsAanBENNIansind vilinguneasaiius
galalunmsusuilasungAinssunisauaueImsasNIseen

U
o W =

fdamefninguenua fsvduihmaludonanasnnni
uazdosarnissanieidourdniiosnnimaludenge
AUlenguneaeslaenINguAIUAL
Han1sInTEdayalUlisngunaaasnudn
wuhgtefinisusuasunginssunisuusemnu
13 lduA SusEmuemssssunaIATy 3 o aneng
von ownsfidlusiugs ant1 vustls vuswUAL? savesvIy
mutnndes uazdnlsitueiunudnen lidu 1-2 Vi
siofle LuFuUssnudmingn Fudeundu dennunalsl
Ussiamvutios wu ifs weuila Yy rAuiemnsTi
fihesuusey dwalifszduimaludenndmaaesanag
9619310 aenRdaatuNANTITeTUsEENAULIAA IMB model
\odaasunaziamninuzdunsuilnnemsvesiiae

WU derasianI1us WeAnssuNIsulaAemSATY way

sesuimaluldenanasadnssaiiiast™ 16

HUhgeanmasnIe
pufindauaylidsmanszvusiolsa Suazegistien 30 unfl
dunmiar 5 Ju visesenianieegeey 150 wiiidedUnny
dmsuieiitdamanemuagmstndeulmazuuzthlioan
masnelagnisiauseu 9 Ururssiiuludiu Saufunisunia
wvy aenndedfunanAdeiiatuayunmaifusmiunisunds
wruresthoumy demalisziuinaludenanad fu
woRnssunsliendaduau neuneasmuindUlsdeeling
nan linssmuunmdds anvaiaanuedhiviusniauiidy
3nen shliAnnnzhmaludensanenfuinn viese
Fnemdsemmsiiesanindudaneusims §idelidoyad
gndes {Uaedneinsanauazdeies taelinisniugy
wivmuivssAnsnmdetu aenadoatuauideilvinnug
FowLumnu mssengys ermsinafssane: msldeni
gnfesdmaligtiednginssunisfuusenugiegnegnees
adnaueifinnniy seduimaludonanas’ amnuins
TR UL Anenlungunaaes vidameaesdinnuiet
Tuseiugennde Wesnnldiulusunsunslideyamnuiuas
doirlofifidomidedisn msujiRmdmiudtaonindnaon
ﬁawmsaL?meumu@‘ﬁﬁmiﬁwms 5 50U
nan1AnTEdeyadUlenguatuaunudn
FrEngumUANTiiisIunTIdenuIgievae s
fngRnssudnunsmunuesity desaliszdutmaly
Fomanas unaiUwURhATY useeendidinielag
nadiu BavBeandunde dudnseu dmsuiineiitsssy
ihnaludendndunazgnandourindn wuddulngd
swfuthmeavaunewhdannnt 8% flsasuilanedoss
figadldsunsenden Snmeiiiu filutenderulen
famzhaaludendives Sdesfanindensuuseny
81915 AN waldl fun1seenmaInig UIeTelsUs eI 1y
dnn swiusnsh Susauuivi Auueanesed (o3
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thdnaw vilsedutnnaludensinnd 180 me/dl gnideu
e adelvideyaniuungUienguaiuay wuginisidu
ganniaenie Mgrasidiudiinlunisaivauenisuay
ganMasneriugie
AuANin1sUdRddmTuRdnveniveInguy
muAY nuigthsamuiBeslsaraniuaznisusuniy
vihndsrndn 16 Mlusiotu idelalvideyaunitnsuazani
Tnsaeusudoinlefllédaviiu Anmudeumdnadniuay
tadneadnlduinwlutuina el
neifendsilfitedfavessvsznannslilusunsy
rewihda 1 fou fihefimuauiinaludonuuuduns 1
tiouni 180 fndnfureindans enaifinnnazimaludensh
suussldl FofivearniAds Aensidenguuuunmsidenimnaes
fimsdugnausegisliiimundendsiuinniian swide
adsilandefimnzantuiing wioudnaniuiflunisly
annd Faldiamndunddnlimuinumdmiugaomton
aundounousdaiinuaslsaUszSdlald

asu

n13Uszgnalusunsunsiideyarians n1sads
uwsegdlauazdaaiuvinee (IMB model) Tunisugju@mves
HUIEE1AR0R1 N1SHNEBNANTINEWUULNIMIY NISLFY
nsligilonsusuide nfnssumuauiuIvy waglide

e Aavaw o o v o a =
FlemsuuamdmiugUigHdnten nsinaagenig
Wnsfnn deasion1sanszaviinialuiiennaurifinues
Adreuazlasunsidanudmineg

Jolauanu:

1. n9iduadsilfienuunnnsfuresseduinia
azandlsidiiusiu FPG W {aeunee sgluinasinuay
FPG fusiisediu HbAlC gann dedsnasienisaiugulsa
wuldldd easlinarlunisldfanssunnnndnd e
¥a FPG nieszdu HbAlc Lilelfifiunadnsiitaauly
mMsdsuudamainssumsmuauiumuluszezen

2. weunsdedalolusuuuy QR code laldiy
fherndavemiidlumieaugineusninyuasvediandny
Fnszuunisquadithowmmuiitinaludengadnain
iddsne wazaevnensukuumsasuiuulriuneua
fufTR e T lunuUszd

naanssuUs:ne
VBVBUANKDINIENITIT N IUIaAAUTE5NY
(Tn1339) vovoUAMAIANTINTE AT.a3NT SUAAY,
n3. 9192550 wilud, quadas egqu, AnAuA1 sosun,
WHNENQINTUNT JUNTY, ANDIHYE NAIUINIA,
ANENTTNNTTE5TIUN I TuNywduaztheynyin
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Abstract

Background: Dental implants are a treatment with a high survival rate. However, long-term complications
after implant function can be occurred. Peri-implant diseases is a biological complication leading to dental
implant failure. There are several factors that related to peri-implant diseases progression. Controlling risk
factors are necessary to prevent the peri-implant diseases that is the critical cause of implant loss. Objective: To
investigate the incidence and related factors of peri-implant diseases. Method: The observational cross-sectional
study was conducted from 41 patients with 70 implants. All implants were supported with a single crown that loaded
for at least 4 years. The data of implant treatment were obtained from review dental records. Clinical examination
was performed to accumulate data such as oral hygiene status, gingival inflammation, probing pocket depth and
contact of restoration. The periapical radiograph was examined to evaluate the level of bone loss around implant. All
collected data were analyzed to examine the incidence and associated factors of peri-implant diseases by chi-square
test. Result: 41 patients with 70 implants participated in this study. The incidence of peri-implant diseases was
81.4% (95% Cl: 70.3%, 89.7%) categorized as peri-implant mucositis at 77.1% (95% Cl: 65.6%, 86.3%) peri-implantitis
at 4.3% (95% Cl: 0.9%, 12.0%) and peri-implant health at 18.5% (95% Cl: 10.3%, 29.7%). The risk factors such as
poor oral hygiene, lack of regular maintenance and improper prosthesis were statistically significantly associated
with the diseases. While, inadequate keratinized and history of periodontitis were no statistically significant of the
diseases. Conclusion: Peri-implant diseases patients in this study were related with poor oral hygiene, lack of regular
maintenance and improper prosthesis. So, controlling these risk factors maybe reduce the severity of peri-implant
diseases and other complication after implant function.

Keywords: Peri-implant diseases, Peri-implant mucositis, Peri-implantitis, Risk factors, Biological complications
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3. lsAseusnifieudniau (peri-implantitis) Aoy
nssniauveniedelneseusiniioy nuiden
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\isTuvesednUsviug sufunumsazaneves
N3EANIBUTINEY

msAneiinnsasialnetusunme 2 au Fainsusu

mmgmf’fﬂmEﬂ,‘upﬁjmwLLazideﬁmaﬂﬂaﬁm kappa uay
intraclass correlation coefficient (ICC) U93n15015296LUS
7119 9 9glurie 0.87-0.92

na

fhodsmmsAnysioun 41 e inidfies 70 @
flongiads 56.0+12.59 T inemdadosay 634 fumiasn
deluwinssinsans 44 @ Govay 62.9) Tnssinilesionun
Jurlinsesiunseuitufen (single crown) Yanasouiiuidy
wiiinviawelaille (zirconia) 57 @ ($oua 81.4) Fansey
Huaulngnindovay 81.4 ImsdaRniusniisuwuy screw
cement retained prosthesis (SCRP) syuunnifisaiinud
mavianviats fauandluasned 1

A151971 1 Feyavily (demographic data)

anwauziialy (characteristic) 37UU (%)

Iuudidnsawfne (N=41) 41 (55%)
et (sex)
- 918 (male) 15 (36.6%)

- Y4 (female) 26 (63.4%)

5AwK21U (diabetes mellitus) 1 (2.4%)

EJU‘L;‘VI%' (smoking) 1(2.4%)

Srurusnidieudianen (N=70) 70 (60.0%)

anwauzialy (characteristic) MUY (%)

funesINey (implant position)
26 (37.1%)
44 (62.9%)

- 9555V (maxilla)
- 91055605819 (mandible)

AsaunuuusINfiBy
(dental implant prosthesis)

- Zirconia 57 (81.4%)
- Full metal 8 (11.4%)
- PFM 5(7.2%)

FTUUNITEAATOUUUIINGABY

57 (81.4%)
9 (12.9%)
4 (5.7%)

(connection type)
- SCRP
- Cement retained

- Screw retained

szuuTINiBY (implant system)

- Dentium 15 (21.4%)
- PW plus 4 (5.7%)

- Straumann 22 (31.4%)
- NobleBiocare 3 (4.3%)

- AnyOne 7 (10.0%)
- AstraTech 9(12.9%)
- Osstem 10 (14.3%)

PFM = Porcelain fused to metal

SCRP = Screw cement retained prothesis

wuqﬁﬁmmﬁmnﬁmkmammLﬁamﬁgmm U
57 § Andudesaz 81.4 (95%CI: 70.3, 89.7) Fululsn
daslenseusnifisusniau 54 3 andudosas 77.1 (95%CI:
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4.3 (95%Cl: 0.9, 12.0) Tngsinifioy 3 dvunuly
fUhe 2 519 flhesenieddniinueaiindulinuads
ldflennisulansatiuusiiusiniisy asianieaddn
nuLdonoenwaruueInIendan1sudlnsy wusesdn
USTUALINNIT 6 LadluAT INATNE18SIENUNITaTANY
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Yovay 90 fUSnaiiieme wosdloinsulusinuiunnssussiviuunnifieunuidosas 31.4 fénvaeilivangay
Annsavauversudunsd laun dudsslinaseuiiuvay ansinaseuiiunaluvilifinnisvduvesaseuiiuuay
asouituman roliAanssaRnvenmvesuazinauazennlilly Welnszimnudiiussswinatadumaniiulsasey
Pndgunuiiadveunstecinilid nsuansnuasanin wazdadeannuiuanssdseAugilimangauda
duusiulspseusiniiousegnsiitdedAgyneadd (p < .05) LLazWU'jwﬁaé’aL‘T‘jaLﬁaLﬂaiwalueﬁﬁlmﬁmwaLLawjﬁﬁﬂim”aLﬂu

o o aa

TsausviussniauladianuduiusiulsaseusniieusdeiitedAgnsada (o > .05) Muanslun1sen 2

715199 2 Yadendanuduiusiunisiialsasausiniies

Interesting risk factors Peri-implant diseases Normal p-value*
1. Oral hygiene < .001
Poor 55 (96.5%) 2 (3.5%)
Good 2 (15.4%) 11 (84.6%)
2. Maintenance < .001
rregular 54 (88.5%) 7(11.5%)
Regular 3 (33.3%) 6 (66.7%)
3. Prosthesis factors .007
Improper 22 (100.0%) 0 (0.00%)
Proper 35 (72.9%) 13 (27.1%)
4. Keratinized 221
Inadequate 6 (100.0%) 0 (0.0%)
Adequate 51 (79.7%) 13 (20.3%)
5. History of periodontitis 522
Periodontitis 34 (79.1%) 9 (20.9%)
Normal 23 (85.2%) 4 (14.8%)

*1A3129A28 Chi-square test, Indicates a statistical significance (p < .05)
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The Incidence and Factors Related to the Musculoskeletal Adverse
Events after COVID-19 Vaccination in Adults at Nopparat Rajathanee
Hospital Service Unit
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Abstract

Background: The musculoskeletal system is most frequently affected by the COVID-19 vaccine adverse events.
However few studies focus on the risk factors related to these adverse effects. Objective: To study the incidence
and risk factors for musculoskeletal adverse events after the COVID-19 vaccination in adults. Method: Ethiognosis
research using case-control design among 302,700 people who received the COVID-19 vaccination and were
more than 18 years of age at the Nopparat Rajathanee Hospital service unit from 22 March 2021 to 31 December
2022. Information was derived from the database of the Ministry of Public Health. Among those who experienced
musculoskeletal adverse events (22,539 cases) and those who did not experience adverse events (280,161
cases), risk was analyzed with logistic regression, presented as a multivariable odds ratio. Result: The incidence of
musculoskeletal adverse events after the COVID-19 vaccination in adults was 7.45%. The statistically significant
risk factors include: 1) Female gender (OR 1.65; 95%Cl: 1.60, 1.70) 2) Age less than 50 years (OR 2.06; 95%Cl:
1.98, 2.13) 3) Comorbidity: respiratory disease (OR 1.58; 95%Cl: 1.45, 1.73) cardiovascular disease (OR 1.45; 95%Cl:
1.26, 1.67) cancer (OR 1.58; 95%Cl: 1.31, 1.90) diabetes mellitus (OR 1.26; 95%Cl: 1.14, 1.39) and obesity (OR 1.53;
95%Cl: 1.37, 1.72) 4) Vaccine types: Moderna® (OR 6.63; 95%Cl: 4.01, 10.94), Astrazeneca® (OR 1.60; 95%Cl: 1.52,
1.68), Pizer® (OR 1.30; 95%Cl: 1.22, 1.39) 5) Five or more vaccinations (OR 9.33; 95%Cl: 6.54, 13.32) Conclusion:
Adults who received the COVID-19 vaccination that may have the potential to musculoskeletal adverse events
include those who are a-female less than 50 years of age and those who have exhibited chronic respiratory disease,
cardiovascular disease, cancer, diabetes mellitus, obesity and those who have received five or more doses of the
vaccine.

Keywords: COVID-19 vaccines, Adverse events, Musculoskeletal system
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- CoronaVac (Sinovac®) 33,512 11.07
- Moderna® 139 0.05
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YUAIATU N (%)

2 nslieUszasd 59U CoronaVac o Comirnaty o
& Astrazeneca Moderna
LIRS N (%) (Sinovac®) (Pfizer®)
(148,898) (139)
(33,524) (120,151)
wiansadlaifisUseaa 41,336 3,725 22,151 15,321 139
(Y1 ann) (13.66) (11.12) (14.88) (12.75) (100.00)
winsallaifeUseasd 22,539 1,889 13,272 7,283 95
senszgnuaznanile’  (7.45) (5.66) (8.91) (6.06) (68.35)

* wanewn: aaulduinndd 1 81013

wansalldfisUszasdreszuunduilonaznszgn liun seunde lufiuse (fatigue), @1n1sUInnduiile (myalgias), nduiilolaifius

(myopathies), ndailosnwau (myositis), nanutilome (myonecrosis), nansLieaaism (rhabdomyolysis), Uande (arthralgias), Tedniau

(arthritis), YanaUszameniau (neuropathies/peripheral neuropathy), ﬂsx@ﬂLLaz‘ﬁaLﬁam (bone and joint damage), Uanludeniotan

50U 9 90 (articular/ periarticular pain)
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v

wanaazstaingu*

2115 hiNUsEAIANNY

IAIATY N (%)

593 N (%) CoronaVac ® Comirnaty

s SIS et

(o2 ’ (120,151)
- Fever 19829 (6.55)  1,058(3.16)  13,303(8.93) 5377 (4.48) 91 (65.47)
- Myalgia® 17,442 (576) 15346 (4.02)  10375(697) 5,633 (4.69) 88 (63.31)
- Headache 14,588 (4.82)  1,287(3.84)  9,788(6.57) 3,450 (2.87) 63 (45.32)
- L%l S e 12374(4.09) 674 (2.01) 5163 (3.47) 6,455 (5.37) 82 (58.99)
- Fatigue® 9,347 (309) 877 (2.62) 6,383 (4.29) 2,040 (1.70) 47 (33.81)
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FUAIAYU N (%)

anshinsUszasdniny 593 N (%) CoronaVac Comirnaty

oy e L ot
(33,524) ' (120,151)
- Sleep 4,575 (1.51) 352 (1.05) 2,571 (1.73) 1,636 (1.36) 16 (11.51)
- Nausea 2,420 (0.89) 235 (0.7) 1,803 (1.21) 371(0.31) 11 (7.91)
- Diarrhea 1,618 (0.53) 199 (0.59) 1,193 (0.80) 220(0.18) 6 (4.32)
- Myopathy® 1,497 (0.49) 140 (0.42) 943 (0.63) 408 (0.34) 6 (4.32)
- Arthralgiass 1,171 (0.39) 54 (0.16) 770 (0.52) 339 (0.28) 8 (5.76)
- Rash/Urticaria 999 (0.33) 160 (0.48) 692 (0.46) 146 (0.12) 1(0.72)
- Vomiting 859 (0.28) 70 (0.21) 688 (0.46) 97 (0.08) 4 (2.88)
- Numbness® 651 (0.22) 51(0.15) 440 (0.30) 156 (0.13) 4.(2.88)
- Chest pain 442 (0.15) 34 (0.10) 299 (0.20) 107 (0.09) 2 (1.44)
- Blurred Vision 237 (0.08) 12 (0.04) 145 (0.10) 79 (0.07) 1(0.72)
- Dizziness 168 (0.06) 11 (0.03) 157 (0.11) 0 (0.00) 0 (0.00)
- Cold 100 (0.03) 3(0.01) 97 (0.07) 0 (0.00) 0 (0.00)
- Petechial 96 (0.03) 7(0.02) 58 (0.04) 31 (0.02) 0 (0.00)
- Palpitation 67 (0.02) 8(0.02) 59 (0.04) 0 (0.00) 0 (0.00)
- Dry mouth 37(0.01) 0 (0.00) 37(0.02) 0 (0.00) 0 (0.00)
- Itching 33(0.01) 1(<0.01) 32(0.02) 0 (0.00) 0 (0.00)
- Hungry 32(0.01) 0 (0.00) 32(0.02) 0 (0.00) 0 (0.00)
- Cough 29 (0.01) 0 (0.00) 29(0.02) 0 (0.00) 0 (0.00)
- Back pain$ 23(0.01) 0 (0.00) 23(0.02) 0 (0.00) 0 (0.00)
- Sore throat 18 (0.01) 1 (<0.01) 17 (0.01) 0 (0.00) 0 (0.00)
- Bone and joint® 16 (0.01) 0 (0.00) 16 (0.01) 0 (0.00) 0 (0.00)
- Abnormal menstruation 14(0.01) 0 (0.00) 14.(0.01) 0 (0.00) 0 (0.00)
- Hypertension 11 (<0.01) 6 (0.02) 5(0.00) 0 (0.00) 0 (0.00)
- Eye pain 10 (<0.01) 1 (<0.01) 9(0.01) 0 (0.00) 0 (0.00)
- Insomnia 10 (<0.01) 0 (0.00) 10 (0.01) 0 (0.00) 0 (0.00)
- Have cold 10 (<0.01) 0 (0.00) 10 (0.01) 0 (0.00) 0 (0.00)
- Anorexia 9 (<0.01) 0 (0.00) 9(0.01) 0 (0.00) 0 (0.00)
- Angioedema 8 (<0.01) 0 (0.00) 8(0.01) 0 (0.00) 0 (0.00)
- Bleeding 7 (<0.01) 0 (0.00) 7 (<0.01) 0 (0.00) 0 (0.00)
- Abdominal pain 6 (<0.01) 0 (0.00) 6 (<0.01) 0 (0.00) 0 (0.00)
- Allergic 6 (<0.01) 0 (0.00) 6 (<0.01) 0 (0.00) 0 (0.00)
- Tongue Numbness 5(<0.01) 0 (0.00) 5(<0.01) 0 (0.00) 0 (0.00)
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FUAIAYY N (%)

amslifeuszasAiiny 394 N (%) C?ronaV;c Astrazeneca® Comirna@ty Moderna®
(Sinovac™) (148,898) (Pfizer™) (139)
(33,524) (120,151)
- Abnormal urinary tract 5(<0.01) 0 (0.00) 5(<0.01) 0 (0.00) 0 (0.00)
- Spasm 4 (<0.01) 0 (0.00) 4 (<0.01) 0 (0.00) 0 (0.00)
- Hand feet cold 4 (<0.01) 2 (<0.01) 2 (<0.01) 0 (0.00) 0 (0.00)
- Flatulence 3 (<0.01) 0 (0.00) 3 (<0.01) 0 (0.00) 0 (0.00)
- Loss of taste 1(<0.01) 0 (0.00) 1 (<0.01) 0 (0.00) 0 (0.00)
- Subconjunctival hemorrhage 1 (<0.01) 0 (0.00) 1 (<0.01) 0 (0.00) 0 (0.00)
- Others 25(0.01) 1 (<0.01) 24.(0.02) 0 (0.00) 0 (0.00)

vinewme: * meuldunndt 1 9113, $ vanedia wnsallifisUssasdsesyuunanuileuaznszgn

dofinsuntafeiiinlonaninfinmnnisalliifisUssasddessuunduniouasnsrgnludildsutaduilestulsa
fndelatalalsun-19 wu Feyadiuyana sinvesindu v wiundsildsuTaiu vaaounuirdatousassialiny
multicollinearity uagmuaukansznurasiiafousarthdeiidmaroaimslifiviszasdrossuundundouaznivgn Tneld
ad# multivariable logistic regression LLﬁmﬂmaiugﬂﬁuaﬂ adjusted odds ratio (adjOR) waztsaudeiiufisevas 95 Tne
frmunaTddyaaa pvalue tounin .05 Wuﬂﬁwmaﬂﬂﬁaﬁﬁmﬁuésiamimqmimnlaiﬁwizmﬁﬁiaiwuﬂﬁmvﬁa
uaznszgn (13197 4) léun

M13199 4 TadendlanuduiusiunsifiamenisalldiaUssasAdessuunduiilowaznsegn

5 i AEFI 1sifi AEFI Crude  Adj
Uady 95% Cl p-value
(%) UU (%) OR OR
LWAREYS 14,842 6585 154,287 55.07 157 1.65 1.60, 1.70 <.001
a1gtiaandn 50 U 17866  79.27 185,190 66.10  1.96 2.06 1.98,2.13 <.001
TsaUszanaa
- ldnsulsausgandm 19,860  91.00 256,1885 92.62  Ref Ref Ref Ref
- lsamaiunela 570 2.61 5,150 186 143 1.58 1.45,1.73 <.001
- Milawazviaenidon 216 0.99 2,567 093  1.08 1.45 1.26, 1.67 <.001
TsalniFess 37 0.17 516 0.19 092 1.02 0.73, 1.44 869
- lsAviaenLdionduns 61 0.28 810 029 097 131 1.00, 1.71 042
- TsAugiSs 127 0.58 1,184 043 138 1.58 131, 1.90 <.001
- TsAumnu 482 2.21 6,342 229 098 1.26 1.14, 1.39 <.001
- Tsmoau 337 1.54 2,713 098  1.60 1.53 1.37,1.72 <.001
_ fanssd 135 0.62 1,120 040 155 1.14 0.95, 1.36 166
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. i AEFI 1aifi AEFI Crude  Adj
Uady 95% Cl p-value
I (%) MUY (%) OR OR
¥UAVDIIAYU
- CoronaVac (Sinovac®) 1,889 8.38 31,623 11.29 Ref Ref Ref Ref
- Astrazeneca® 13,272 58.88 135,626 48.41 1.64 1.60 1.52, 1.68 <.001
- Comirnaty (Pfizer®) 7,283 32.31 112,868 40.29 1.08 1.30 1.22, 1.39 <.001
- Moderna® 95 0.42 44 0.02 36.14 6.63 4.01, 10.94 <.001
Wun1sdatadudui
- L%m?ll 1 11,641 51.65 110,656 39.50 Ref Ref Ref Ref
- L‘im?i 2 4,049 17.96 66,785 23.84 0.58 0.64 0.62, 0.67 <.001
- Lsﬁllﬁ 3 6,078 26.97 93,397 33.34 0.62 0.66 0.63, 0.69 <.001
- L”?Juﬁ 4 629 2.79 9,232 3.30 0.65 0.69 0.63, 0.76 <.001
- L‘ﬁmﬁ 5 ?Uyulﬂ 142 0.63 90 0.03 14.99 9.33 6.54, 13.32 <.001

WA WU A iamnnsallifisUseasddosyuy
ﬂﬁ'mLﬁaLLazﬂﬁz@jﬂqmdwmewa&mﬁﬂ’ﬂﬁ’lﬁzymnaﬁa
(adjOR 1.65; 95%Cl: 1.60, 1.70; p-value < .001)

218 Tngiualiorguinndt 50 U ilunguensds wu
1 fiiflengiiosnin 50 T \RewmgnsallaifisUszasdseszuy
ndunifouaznszanasninoigunnndi 50 Jeehadideddms
@ (adjOR 2.06; 95%Cl: 1.98, 2.13; p-value < .001)

Tsauszanda TnermueligitlsifsauseSdudunay
1989 wuin nguitillsaUszddAnmgnsallifieszasdse
szuundundeuasnazgngeninguiiliflsaussdaegng
fivfuddnyneada lnowusnnlugifsausssdnfeatuszuy
madumela (adjor 1.58; 95%Cl: 1.45, 1.73; p-value <
.001) lsaalauazvaonidon (adjOR 1.45; 95%Cl: 1.26, 1.67;
p-value < .001) lsAuziSe (adjOR 1.58; 959%Cl: 1.31, 1.90;
p-value < .001) TsALuImU (adjOR 1.26; 95%Cl: 1.14,
1.39; p-value < .001) azlsaaau (adjOR 1.53; 95%Cl: 1.37,
1.72; p-value < .001)

wiiadadu Inaiuualiindu Sinovac® ungu
91989 WU TedunnuliavihliAnenshifisssasdsiassuy
n&siilaunznazgninnndt Sinovac® egneiiifudndiymna
&t fastoluil Moderna® (adjoR 6.63; 95%Cl: 4.01-10.94;
p-value< .001), Astrazeneca® (adjOR 1.60; 95%Cl: 1.52,
1.68; p-value < .001), Pfizer® (adjOR 1.30; 95%Cl: 1.22,
1.39; p-value < .001)

Fruauaseiidatadu Taemvuanisiataduads
usniunduéneds wudn msldsutatuedsd 5 Fuluania

a1nshifiaszasAsiaszuunaullauaznsegnganinegndl
Hod1Ayn19ana (adjoR 9.33; 95%Cl: 6.54, 13.32; p-value
<.001)

3915 (Discussion)
Mnmsanaamgnsallifeszasdlugildsuindy
fosulsninideladalalsun 2019 vesmieuimslameiua
wuniausws1dl nuddatinisalvesnisifnmgnisallig
Ussasdroszuundniionasnsrgniosay 7.45 Taowuly
HilesuInTuniin Moderna® (adjOR 6.63; p-value < .001),
Pfizer® (adjOR 1.30, p-value < .001) Wwaz Astrazeneca®
(adjOR 1.60, p-value < .001) qmd%ﬁmﬁamﬁmﬁu
Sinovac® Gsapnadosfiunsiinmgnsallifieszasdvly
Tunsfnuineunth Anulugléfuiadurdedldhiady
W (recombinant viral vector vaccine) waginguyiin
a13WugNIN (MRNA vaccine) m1nninfadusiaidonis
(inactivated vaccine)’
TunsAnundadefifetestunisifnivnnisallaifis
Uixaaﬁaiasx‘uma”mLﬁaLLaaﬂizQﬂé’qwudw uonandade
shuriiavesindudsildnamuuda eng wa lsauszd uas
Sruaunsafilésutatu Afeudmudtunafamanisalld
favsvasdsossuundunilonarnszgnie lasdadudesna
wazengwuin lumendauaziiengiiosnit 50 U flonnalin
wmsailsifsszasdreszuunduiouaznazgnlduinnd
wasuazdiifenghaus 50 TTuly Ssaenndostfumaiin
wansallsifisUszasdilulunsinwinouniih® © whnnaln
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nafnmmmsallaifeszacdd asdslahfuiinsuuide wif
fnsteauuigni sesluunaeazidmlunmsilmiaa
winnsadlafisUszasaniendinislasuindu wasdainduies
vidomsuszneuetnduluindu erslunsedussuugliduiy
wseUAsensdniauvessnie”’ viliaAne1nsuandves
msonauluszuveTeIzeng Thinmety Sinsmevaues
Yoeszuunliduiuvesneinazanasmiueny Jaduwmeli
nauogtoainmansallifssvasddossuunédaniouas
nszgn mendaldsutnduliostulsnfndelaialalsun 2019
wnndngugeeny’

Tuduvesdatedulsausedif nsdnwidny
wgnsallaifisUszasdressuundnuiileuaznazgnlungudi
flsauszdufeafuszuumadumela lsaflauaznann
Fon Tsauzids Tsmunvnu waglsadu ganinguitliilsn
Usydshataditdudnymeadn danfumsusms Tadulunguil
Fefidunguiimnefiinissussdlilddumsdniadutionty
Tsnfndeldalalsun 2019 msdesdinmihsy Tuasfinau
og9lndta dantladednudnuadailisunisiatadudy
wuhiiildsutaduadsd 2 fe 4 SlemaRnimgnisallifis
Uszasdsaszuundunionasnszgnifosnitadausnagnad
Toddymeada egndlsimunislautaduileatulsninde
Thfalelswn 2019 daudadedt 5 July axillonainmanisel
lifisUssasAressuunduiouasnsegn gandinislésy

@

Sagutlestulsaindolsalalsu 2019 tounin 5 Adteths
fifedduneadn dedslinedisenvlunsinuivumneu
Jaduaenandslianunsaesuienalnlunisifnladaiau 3
mstimsAnviufiufioosuneauduiuddsol lueuan

uaﬂmﬂﬁs[,umiﬁﬂmﬂ%ﬁﬁé’ﬂﬁwuﬁwﬁamq 38 Ynils
srefitomsiindeluanendinisanirdudesiulsainge
Th¥alalsun 2019 Fuusnudadadinisantadudusenndn e
nyaadelvasmeauuuimanaiuidugauayaduingainud
FumziuNMIAwINAIaIRsNimes (MRI) Anuin
fmeBanniidumiledelnddumds (infraspinatus tendon)
Fadlgsunmznsuadurestelwafiduiusiunisdnindu
(Shoulder Injury Related to Vaccine Administration; SIRVA)
fimsdosseiingy Tuaglinnuddryfumadalunisantadu
Huiia® uazdmugndseny 78 Indereilsiineiionnis
U1aautaunau waloIn15UIN VI MUTORAN 9 KaI9I0

sunsintadutlesiulsafndelidalalsmn 2019 aoadu &
Tuiignflssumsidaduindulsadesniaugunosd uazses
Iesugdugnaniiusuiasunsiidlsadmiugtaelsede
é’mavgmmaaﬁ (Disease Modifying Anti-Rheumatic Drugs:
DMARDs) fstiuuananagsadlifeuseinss Siluftasiiae
Snwlsadesniaunnesdegifinaueinisvedlsnasuaudn i
oziinsrEuTundnundmnldsunsiatadutlesiulse
Andel3alalun 2019 Ssdadliiausziinge Tlungudesd
gilsiimeTennsvedlsatedniaugunesndneie’
wgnisallaifisUszasddessuunduideuaznszgn
mendnsanindullostulsafndelialalsun 2019 finy
Tunsfinnil dulvylalsunssuazanansamelfiaduszes
naliun Seaenadosiunsfnuneunti'® Tnemnnisal
Lifivsvasdiliinainnsifaduniedudsenouresindy
lunsedussuuniiduiuvesseneudiliinisdniauiin
Ju Filuvsnuenaiinsdnauiatunnniunfviesiuiy
niundlaglamsuanvn winnsAneifilialdny
felladuiRetosiienaviliAnmansallifisuszasddanan
wimsfnuifazdeiifosfauissens esmnidumaii

£ v

Toyadoundinnissenunuanuadasla Jailienald

¥ 1

Poyauntegrtligndesnsuiiu wagn1senumsnsallil
MeUszasAnng 9 MIlATUNISENUsEIR M529379718 1199599
maiesUfAns wariteduannumndiBormalaense us
AorahlUldduuuamie Tunmsivmuitazuimsdnnisindu
Hosrulsainidohyalalsu 2019 wietadudlestulsaia
Woduluewen ieliussansam muvaensty wasdu

PupusuvaIUsyuvy

asu (Conclusion)

Iuﬂﬁblﬁ%’uijﬂ%uﬁadﬁ’uhﬂa@L%@Iﬁ%ﬁIﬂIiUW 2019 &
guAnsaimainmemsniliifssvasddessuunduniouas
nsvgnievay 7.45 dnlug)duermslifiouss msfnwnd
IpnansasefiduiusiunisiinennslifisUssasdsaszuy
ndunilouaznszgn Téur wavida engtosnd 50 U fllse
Usgdrsnvesszuumadiumela lsmmlalasvasnidon lsa
w15 lsauvnnu lsrsu vilnvesindu warnsiasuinduy
Faust 5 AdsRuly
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Cost Analysis of Alopecia Areata Treatment Using Telemedicine and
Standard Care at a Tertiary Care Unit
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Abstract

Background: Alopecia areata is a disease caused by an abnormality in the immune system, which attacks hair
follicles and leads to hair loss. This condition significantly impacts the patient’s mental state, emotions, and quality
of life, necessitating continuous treatment. The Institute of Dermatology, a tertiary care unit, provides telemedicine
services to patients who have previously been treated at the Institute of Dermatology to enhance continuous access
to care. Objective: To study the costs of telemedicine and hospital treatment for patients with alopecia areata from
the perspective of service providers, focusing on the Hair and Nail Division at the Institute of Dermatology. Methods:
This retrospective study utilized medical records, financial data, inventory data, and pharmaceutical information.
The cost analysis of telemedicine and standard treatment methods for alopecia patients was conducted for the
year 2021. Results: The total cost of the telemedicine method amounted to 84,209.09 THB, with direct costs, labor
costs, capital costs, and material costs accounting for 27.21%, 47.22%, and 25.57%, respectively. The cost per unit
was 1,026.94 THB per visit. In contrast, the total cost of the standard treatment method was 143,947.55 THB, with
direct costs, labor costs, capital costs, and material costs accounting for 44.55%, 27.65%, and 27.80%, respectively.
The cost per unit was 778.09 THB per visit. The higher average cost per patient in telemedicine was due to the lower
usage volume and higher capital costs. Increasing patient volume or reducing treatment duration could potentially
lower the average cost of telemedicine services. Conclusion: From the service provider’s perspective, the cost per
patient of telemedicine services for alopecia areata is higher compared to the standard treatment method.

Keyword: Cost analysis, Alopecia Areata, Telemedicine
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Tinsunmdnidlnasnuniihefinensiadnwianitulsa
Avifafloifiunruasnsalunsdnfanisnwedsdeiiios
Fnguszasd: ieRnwdununsumdmslna (telemedicine)
wazms¥nwiilsmeuia Tuftelsauusrandundon ngu
nudunuuazidy aondulsafomds luyuuesliuinig
A5ms: Wunmsfnwndeundanndeyanvszsileu deyadu
N3k Joyanuian deyanundinssy neviinisane
NMFIATIRAUNUNSLIMENITing uaznssnwunsguly
ftelsanmndlul 2564 wa: FunumsvauaIsnisunme
n1slnafianinfu 84,209.09 v lagdnsrdrudunu
MN9ATI ADAUTS ANGYIU ATER WU 27.21 47.22 uay 25.57
ANUAIRU éfmqwiaﬂ%y’a flavindu 1,026.94 vw/ase Tu
vauzd FunuIINTINaiEnIsinuIuasgIulA YRy
143,947.55 U IAg8RTIEIUAUNUNAT fiD A ANaIYU
ATAR WU 44.55 27.65 Uag 27.80 MUAIGU funuse
pdsfiduviniy 778.09 vn/eds TnewdunaainyIuuns
THunmsmsunmdnslnaidaddnnudesluvus Adunuei
awuiigeinlidunuededesevesnisunngmisinagania
wnsimsifisginagthevieanszoznailunisinw enves
vilnsumsmsumdnmslnaiidunuadognninls a5u:
nsbiuinsaTadnuilaglinisunmdnislnadnugUaslse
nusrndungeniiduunmsbivinsseneluyuuesdliuinig
NNINTINMFIN NI

Adndsy: MyleTiiuny, lsenusrudungoy, 13
whngnslna

unun (Introduction)

Tsanusradungey (alopecia areata) iulsafiidodn
\AnnanuRnUndvesszuugiiduiuiluihaneseusine
quilingsas Inednwazniwadn ausradunden vouwe
Faru 1ugtnauviensiuinainuss AvilsazgsiuGe
Tigniau liflye w3e aziiin n1sszuininen wugdRnisalld
$ovay 1 vaaUszanng wasnuldmnnadueny fanane uas
wige nugUanisalgeaniuyiseny 15-29 U ilvigulesas

v 9 Y

a o

wdgyutlgymamdnual lufiheifennsnnenaiimgag
Butinmuniieisee vlfiisiAaauduens Tind
dsay Gedsnalnonssdeanwinla o1sunl wagAmNIW
FAnduehann Feesldunsinuesisdaiies aniu
Tsafanils WWumbeuinssesdunfend anadfdUelsan
sradungon sewin 9 25592561 Suuiliudindy wily
U 2562-2563 fuwltiuanas’ lesananiunisainisseuin

TsA COVID-19 Asust Jufl 13 unsnau 2563-Jaqtu danalsr

a =

Auheldanansasuuimslanudnd Jaidnwaenissnuid

éﬂaaﬁmm%u’%miwmmwé;ﬁv‘?ﬁmmzyt.ﬁa%ﬁaﬁa wazlvinis
fnwitanuuinis Taensnmuinsgu (standard treat-
ment) dndlngnssnundunisiieaned uiegdlsin
andulsARanauinisnssnwlagldnmsunndnslnasnu
Fuheinemsradnunitanidulsaiovids lunguanugtasuen
NANUALNILAZEU N URLTERE nduau$ETYinen
naunugiduiuingt Ingldlusunsuladlunisnsiasnw
FefldnuarmsinuiigiioeslFFuuimsnnunmdideney
wagldunsinumesutuAefuAldTuUINT o anu
weuna Taedaldmsunmdmslnadoud Yufl 1 unseu 2564

NANUUANFAIYDITNBULNITINWVBIFULUUNIS
FurinsInIgIe waggUwuun1sihwinsunndmslng wu
Ins¥nvunngndlnaiided Aeanusaifiunisidnfionns
Snwmnunndgidsmguesingluiiuivindng gsuuins
wlFsumuavmnauisundy lisududoaiumilnaun
wuwwEGdeamgy Wunsindesing Tsmeunadgund
nisnd aRend warensesduszuuiitiussavsnaduaing
amu leannenvastisanailiinglunisinumetuialag
53ld udandulsafiovide delaifideyaduyunisshwie
Bnsunmgn1elng (telemedicine) wagnssnw o @a1u
weua ffedsaulafinudunuendiesnmsinulseves
msunndvilng (telemedicine) wagnsinwifilsame1una
TudUelsanusindungen nguaudunuuanay aodu
Tsafiwids Tuyamesiliudnisiielfidudeyalumsdnduls
dmiuguims Tunisnerudavitssuuuinisiviaenades
fudleune ensafiunisiuegiseiiles waganunsnih
ransAnuUsulilunsnuilsady 4 Adnvalndifsstu

Saquadsnis
(Materials and Method)

JUMUUNSITY (research design) +un133duida
NITUUITOUNAS (retrospective descriptive study) Wuns
Anwndoundsandeyanyszieu Teyamunstiu Joyaiu
Wae Toyavnandunssy lagyinsAnwin1sinsenaunu
msunmgnslng waznssnwmasguluiielsenusndu
weon nauudunukaziay dandulsainilsluyuuesves
F$UUTns daust 1 unsiau 2564 fa 31 Sueu 2564 Tang
smhenuiidnuidumhesunuluanidulsafians luiseis
eyt inszigemuiinu 3 miesuyu Téun
1) wheandliuinsgtie (PS) Toun nauaudunsLaziGy
2) mhwnuilineliAnsels (NPPCO) TiuA amunisiiu
wazUyd naunuiaguazd13esnw nguuduaAsIEing
NITWANENFUIIUNTNEINTUAAD ENTAIAATLATLNUIY
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Nunvsslsuazaifwarnumaluladansaumea 3) mheau
neliAnsels (RPCO oA sundunssunasnumsweua
HUaeuen
AUIAUYUN A TIVBMIEAU ULAAUSTENNNNT
$nw (Msunmdnslng uagmsinwuinisiianiune1uia)
Tag 1) FunuAuss Anandadau FTE yaainsiliuinng
uiazUszlanmsine 2) aunuadan Anaindadiun1ian
Mfa3susazuszinn lisamdien 3) fuyuAiasmu Anan
dndudnuadimsliuimautesussanifieutuduaunds
FavunvenguIEUHLLAEY
AIAUNUN1eNYRIUAarUsEIANMTSNYY Ly
ANYINAUNUNNODUVBINGUIUAUNLLAZIAY N58LAS
WEINTINWILARZUTEAN LAZAUIUAUYIUNIT DU
nauaduNILasiay 1ne38 stepdown method Tuns
Inassdununsnssvesheduuay 9 andanguauduns

wazidu ngldinasinisnszanesunuuanasiuniuusiay
WA LLANA UM NUsasLasu Tagdiinaaidaid
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Abstract

Background: Drug coated balloon is indicated as the treatment of in stent restenosis (ISR) and de novo lesion
in coronary artery disease. The evidence of drug coated ballon (DCB) used for Thai patient in term of safety and
efficacy is limited. Objectives: Our real-world cohort study was aimed to evaluate the paclitaxel coated balloon
(Sequent please) for 1-year clinical efficacy and safety in Thai population. Methods: From June 2020 to January
2022, a total of 97 symptomatic patients with 100 procedures including de novo, bifurcation and in stent restenosis
(ISR) were treated with DCB at Central Chest Institute of Thailand. The composite end point was major adverse
cardiac events (MACE) which was a composite of cardiovascular death, target vessel related myocardial
infarction (MI) and target lesion revascularization (TLR) at 12 months follow-up. Results: The majority of patients were
presented with chronic stable angina (51%). The most common indication for the use of DEB was ISR (82%) followed
by de novo lesion (17%), bifurcation lesions (1%). The mean DEB diameter of 2.88 + 0.58 mm and average total
length of 24.95 + 8.80 mm. At 12 months follow-up, 4% of patients developed MACE in ISR subgroup only. MACE
was mainly driven by TLR (4%) followed by target vessel related myocardial infarction (1%) .No cardiovascular death
was occurred in study. Conclusion: In our cohort of Thai patients demonstrated that DCB was a safe and effective
treatment modality with a low incidence of MACE observed at 12 months follow-up.

Keywords: Drug coated balloon, In stent restenosis, MACE, TLR
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Introduction

Coronary artery disease and acute myocardial
infarction was one of the most cause of death worldwide.
In 1978 transluminal dilatation of coronary was
introduced in the world which reduced the mortality rate
from acute coronary syndrome. The latter drug eluting
stent (DES) was introduced to reduce recoil and restenosis
after balloon angioplasty. However, DES has other
problems like neointimal hyperplasia causing stent
restenosis (ISR). So, drug coated balloon (DCB) was
introducedforthefirsttimein 1999 by HerdegC, etal. The local
paclitaxel delivery was used for the prevention of coronary
restenosis’ . After that in 2002 the first randomized trial
of sirolimus eluting stent (RAVEL trial) was published and
shown promising result in prevention of restenosis®>. The
meta-analysis showed that in bare metal stent (BMS) ISR
using DCB or DES had the same result in target lesion
revascularization at 1 year and at 3 years respectively.
However, from this same study demonstrated that DES
ISR corrected with using another DES has less target lesion
revascularization at 1 yearg.

For de novo small vessel coronary lesion there
are several evidence showed that DCB has favorable
result in late lumen gain’. The PICCOLETO (Drug Eluting
Balloon Efficacy for Small Coronary Vessel Disease
Treatment) trial compared between a paclitaxel-DCB

with paclitaxel-eluting stent showed that DCB was

increased in percentage diameter stenosis at the
angiographic follow-up significantly compared to DES’.
In RESTORE SVD and PICCOLETO 2 which compared DCB
with new generation DES (Zotarolimus and Evalolimus
eluting stent respectively) showed that there were non
inferiority of luminal diameter angiographic follow up
at 6-9 months'®™. And in BASKET-SMALL? trial which
compared DCB and Zotarolimus eluting cobalt chromium
stent resulted in non-inferiority of clinical effectiveness
and safety’?.

However, there is limited data and evidence using
DCB in both in stent restenosis and de novo small
vessel lesion in Thailand. We therefore sought to evaluate
the clinical efficacy and safety of SeQuent Please DEB
(B. Braun, Melsungen, Germany) in our cohort of Thai

patients in “real world” clinical practice.

Materials and methods

2.1 Study population

From June 2020 to January 2022, a total of 97
symptomatic patients with 100 procedures including
de novo, instent restenosis (ISR) were treated with 109
SeQuent Please DCBs at Central Chest institute of
Thailand.

2.2 Study design

Prospective study of the patients who had
indication for DCB usage and received treatment using
sequent please DCB. Clinical follow up and patient
information were collected at 1, 6, 9 and 12 months
respectively. Due to prospective study design, inform
consents were required from all patients.

2.3 Interventional procedure

All PCls were performed using standard
techniques and according to current practice guidelines.
The instent restenosis lesions are encouraged to use
intravascular imaging. All patients were pretreated with
optimal antiplatelet including aspirin ¢r. V and other
P2Y12 (clopidogrel, prasugrel and ticagrelor) before the
procedure. All patients will receive dual antiplatelet
according to current guideline, followed by a minimum

of 1 month of dual antiplatelet in patients who DCB
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was used. Additional duration of clopidogrel, prasugrel
and ticagrelor treatments were at the discretion of the
attending physician.

2.4 Use of DCB during PCI

The stenosis coronary segment which were ISR
and de novo lesions , were optimal lesion preparation
predilatation with standard semi-compliant balloon
and specialty balloons (scoring, cutting, non-compliant)
balloon to vessel ratio of 1:1. To confirm that the
vessels were well preparation intravascular imaging such
as intravascular ultrasound (IVUS) and optical coherence
tomography (OCT) were used on individual operator
reference. After the lesion is predilated, the lesion must
have an acceptable angiographic result which includes
no flow limiting dissections and residual stenosis less
than 30%. The SeQuent Please DEB catheter size was
chosen at 1:1 balloon to vessel ratio and length of
balloon was exceeded the target lesion for at least 2 mm
(at both proximal and distal ends). The catheter(s) was
inflated at least 8 atm for 30 to 60 seconds. The DES was
implanted if the angiographic after DCB alone was not
satisfactory due to significant recoil/residual restenosis
or flow limited dissection.

2.5 Endpoints and Definitions

The primary endpoint was major adverse cardiac
event (MACE) which composed of cardiovascular (CVS)
death, target vessel related myocardial infarction (M) and
target lesion revascularization (TLR) at 1 year follow-up.
Secondary endpoints include individual components of
MACE, target vessel failure and target lesion thrombosis.
Death from CVS causes was defined as death due to
acute MI, cardiac perforation or tamponade, arrhythmia,
a complication of the PCl procedure or as any death in
which a CVS cause could not be ruled out.

Target-vessel failure was composed of re-occlusion,
restenosis, and target vessel revascularization.

Target-vessel related Ml was defined as the
presence of new Q waves in at least 2 contiguous leads
on electrocardiogram (concordant with the intervened
target lesion) with elevation in cardiac troponin or in

creatine kinase/creatine kinase-MB above the upper limit

of the normal range, or in the absence of pathologic
Q waves, Ml was diagnosed in the presence of an
elevation and rising in cardiac troponin'®. TLR was defined
as any repeat revascularization (percutaneous or surgical)
secondary to a stenosis of more than 50% within the
stent or within 5 mm proximal or distal to the stented
segment. Target lesion thrombosis was defined according
to the Academic Research Consortium criteria for definite
and probable stent thrombosis*®. In our study, we
defined native coronary artery as small vessel when
reference vessel diameter < 2.5 mm and as de novo
lesion when reference vessel diameter < 2.5 mm.

Our prospective study conforms to the ethical
guidelines of the 1975 Declaration of Helsinki and was
approved by the institution’s human research committee.

2.6 Statistical analysis

Continuous variables were expressed as mean+
standard deviation. Dichotomous variables were
expressed as counts and percentages. Statistical
comparisons were performed using independent t test or
Fisher’s exact test, as appropriate. Multivariate regression
analysis was performed (using an enter regression model)
to evaluate predisposing factors for TLR, in which each
entered variable had p-value < .1 based on univariate
analysis. Calculations were performed using SPSS
software (version 16.0; SPSS, Inc., Chicago, Illinois). All
p-values were 2-sided and p-values < .05 were considered

statistically significant.

Results

The baseline clinical characteristics were shown
in Table 1 demonstrated 69 (71.13%) male patients and
the mean age of the study patients was presentation was
64.74 + 11.42 years. The most common comorbidities
were hypertension and dyslipidemia which were 91
(93.81%) patients and 88 (90.72%) patients respectively.
Diabetes mellitus (DM) was presented in 49 (50.51%)
patients. The prevalence of current smoking in the study
is quite low at 5%. Patients were mainly presented with
chronic stable angina and NSTEMI at 51 (51%) patients
and 26 (26%) patients respectively.
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Table 1. Baseline Clinical Characteristics of Patients

Demographics

Overall (n = 97)

Male (%) 69 (71.13%)
Mean Age (years) 64.74 + 11.42
Mean BW (kg) 67.94 + 13,52
Mean BMI (kg/m?) 2538 + 4.19

Prior MI (%)

29 (29.90%)

Prior HF (%) 8 (8.25%)
Prior CABG (%) 5(5.15%)
DM (%) 49(50.51%)
HTN (%) 91 (93.81%)
DLP (%) 88 (90.72%)

Clinical Presentation (CAD Presentation) per procedure

Overall (n = 100)

NSTEMI (%)

26 (26.00%)

Chronic Stable Angina (%)

51 (51.00%)

Unstable Angina (%)

15 (15.00%)

Other (%)

8 (8.00%)

Laboratory profile during the procedure (not include 1 ESRD patient)

Overall (n = 99)

CKD (eGFR < 60 cc/min/1.73 m?) (%)

13 (13.00%)

Mean GFR (cc/min)

7457 + 21.38

Mean creatinine (mg/dL)

1.01 +£0.27

Medication

Overall (n = 97)

Aspirin (%)

97 (1009%)

P2Y12 inhibitor (%)

95 (97.93%)

Clopidogrel (%)

82 (84.53%)

Ticagrelor (%)

8 (8.25%)

Prasugrel (%)

5(5.15%)

Statin (%)

94 (96.91%)

Number of disease extent

Overall (n = 97)

One-Vessel disease (%)

9 (9.28%)

Multivessel coronary artery disease (MVD) (%)

88 (90.72%)

Two-Vessel disease (%)

16 (16.49%)

Three-Vessel disease (%)

72 (74.23%)

*Combination of two vessel disease and three vessel disease
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Most of the participants had multivessel coronary artery disease which was predominantly caused by
three-vessel disease at 72 (74.23%). For the medication all patients were received aspirin and 97.93% of patients
received P2Y12 inhibitor for 1 year. The majority of patients received clopidogrel at 84.53% as P2Y12 inhibitor.

In Table 2 shows the target lesion location, type of lesion and procedural data of our patients. From overall
100 procedures which used DCB were 82 ISRs and 18 non ISR diseases. The non ISR group, DCB was used in De
novo lesion 17 cases and 1 case in LCx bifurcation. The left anterior descending artery was the highest target lesion
in our study. The usage of DCB in LCx was higher significantly in Non ISR group at 44.4% compared to ISR group at
13.4%, p .002).

The number of IVUS usage in ISR group was 69.5% which was IVUS 41.5% and OCT 28%. In non ISR group
IVUS was use only at 50%.

Table 2. Procedure characteristics

Overall ISR Non ISR p-value
Target vessel location (n = 100 procedures) n =100 n=282 n=18
Left anterior descending artery 42 (42.0%) 36 (43.9%) 6 (33.3%) 411
Left circumflex artery 19 (19.0%) 11 (13.4%) 8 (44.4%) .002%
Right coronary artery 37 (37.0%) 33 (40.2%) 4(22.2%) 152
Left main 2(2.0%) 2(2.4%) 0 (0.0%) 1.000
Imaging usage (n = 66/100 procedures) n =66 n =57 n=9 .022*
IVUS 43 (65.2%) 34 (59.6%) 9 (100%)
oCT 23 (34.8%) 23 (40.4%) 0 (0%)
PCl approached (n = 109 DCBs usage) n = 109 n=91 n =18
PCl Procedure success 109(100%) 91 (100%) 18(100%)
Previous diameter stent (mm) 2.94+0.44
Previous length stent (mm) 25.22+9.44
DCB diameter (mm) 2.88+0.54 3.0+0.46 2.3+0.55 < .001*
DCB length (mm) 27.80+8.64 27.8 + 8.60 27.78+9.11 991
DCB diameter > 3 mm 55 (50.5%) 53 (58.2%) 2 (11.1%) <.001*

p values for mean data were calculated with the use of independent t-test, for percentages with the use of chi-square test or Fisher’s

exact test, * Significant at p-value < .05

The PClI procedures success rate was 100%. The size and length of DCB were 2.88+0.58 and 24.95+8.80 mm
respectively. Previous ISR had occurred in stent size 2.94 + 0.44 mm. The smaller DCB size was used more in the
non ISR group compared to ISR group significantly which were 2.3+0.55 and 3.0+0.46 mm respectively, p < .001.
However, the length of balloon usage is no statistically significant difference.

The patients were followed up at discharge, 30 days, 180 days and 365 days which totally 7 patients missing
the follow up period and were collected data using telephone check. Event free patient at the end of study was
96% as shown in Table 3.
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Table 3. Event free patient during follow up period

Follow up Number of patients Event free patient Average day(s) Min and Max
follow up day(s)
At discharge 97 (all patient) 97 out of 97 (100%)
30 days 97 97 out of 97 (100%) 36.28+10.22 Min 18, Max - 84
180 days 97 95 out of 97 (97.9%) 168.85+34.19 Min 82, Max - 247
365 days 96 (1 patients missing FUP) 93 out of 97 (95.9%) 364.20+61.48 Min 241, Max - 583
FUP = follow up , 1 patient missing FUP due to suicide at 8 months
Table 4. Outcomes at 12 months
Variable Overall (n = 100) ISR (n = 82) Non ISR (n = 18)
Event (MACE) (%) 4 (4.0%) 4 (4.88%) 0 (0.0%)
Cardiac death (%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
M 1 (1.0%) 1 (1.2%) 0 (0.0%)
TLR 4 (4.0%) 4 (4.88%) 0 (0.0%)
TVF 1 (4.0%) 1(1.2%) 0 (0.0%)
Recurrent stenosis 4 (4.0%) 4 (4.88%) 0 (0.0%)

MACE = denotes major adverse cardiac events, M= myocardial infarction, TLR = target lesion revascularization,

TVF = target vessel failure, ISR = in stent restenosis

The end point for 1 year was shown in Table 4.
The MACE rate was 4 (4%) patients, and all occurred in
ISR PCl, in contrary DCB using in De Novo lesion had 0%
MACE rate. No cardiovascular death had occurred during
the follow up. Only 1 patient had tareet vessel related Ml
and no target lesion thrombosis occurred. We evaluated
the factors that could affect the primary endpoint but

did not show relatively statistical significance.

Discussion

From our knowledge, this is the first DCB registry trial
conducted in Thailand. Due to lack of specific indication
and reimbursement issues in Thailand so we could record
mainly using DCB in ISR and de no vo small lesion only
according to indication recommended by the consensus
on DCB usage guideline from Asia pacific group™.

In our study showed that the MACE rate was 4(4%)
and occurred only in the ISR group. To explain this low
MACE rate might have resulted from the high number
using intravascular imaging in the study population.
Secondly, 3 of 4 MACE cases resulted from screening

re-coronary angiogram evaluation 9 months after the
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index PCl which patients did not have symptoms. Our
study showed that truly clinical driven MI'was only 1 ISR
case. The cause of TLR and TVF were low in our study
could be from high intravascular imaging using in the
patient including of both IVUS and OCT. Lastly, no de
no vo lesion using DCB had significantly endpoint at the
end of the study this might explained from that almost

({ patients comply to antiplatelet until end of the study.

In previous Southeast Asia registry study which were
recruited all comer DCB usage patients in Singapore show
that the result of MACE rate was 5.6% at 9 months16
compared to our study shown 4% MACE rate at 1 year.
However in the previous old RCT study, MACE rate for
ISR patients at 1 year were 9.1-23.9%. Our study had a
significantly lower MACE rate might be from frequently
use intravascular imaging and g¢ood adherence to
antiplatelet medication.

Currently, the myocardial revascularization
guideline 2018 from European Society of Cardiology
(ESO)17 have given a Class la approval to DEB for the
treatment of BMS and DES ISR as there is robust clinical

data supporting its use in this particular lesion subset.
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Favorable results are also seen with the use of DEB in
de novo lesion.

However, from American heart association
myocardial revascularization guideline'® which was
published in 2021 did not have any recommend regarding
using DEB in ISR lesions. The guideline recommended
coronary artery bypass graft instead of repeat PCl in ISR.
There is a recommendation of using DCB in paragraph
as an alternative.

In Asia Pacific we have DCB treatment in coronary
artery disease recommended guideline from the Asia
Pacific consensus group suggested using DCB in de no vo
and ISR lesion. Focus recommends aggressively prepare
lesion until residual stenosis before using DCB was less
than 30% without flow limited dissection which in our
studied protocol was followed by this consensus.

To emphasize the effectiveness of DCB in our study
as shown in rate of re coronary angiogram are quite high
compared to previous study, the primary end point still
low. Our study result supports and emphasizes the DCB
benefit in coronary disease and Indication which rec-

ommended from the Asia pacific DCB consensus group.

Limitation

In our study there were some limitations.
Because we collected data during COVID pandemic
cause the case enrollment were slower than usual which
the period of case collection extended from 1 year to
2 years. However, we successfully collected complete
data according to our precalculated number. Second our
study was a single prospective registry study and due to
registry study, patient selection and procedural technique
were depended on individual operators’ technique and

experience. Finally, we used only one brand of DCB which

was SeQuent Please, we are uncertain that the result of
the study could conclude to other DCB which showed
from previous study that not all DEBs are equal in terms

of efficacy and safety.

Conclusion

Result from our study demonstrated that using
Sequent Please DEB in ISR and de no vo lesion for Thai
patients had an effective end point in term of low MACE
rate, no intralesional thrombosis, no cardiac death at
1 year. Long term clinical follow up is necessary to
establish its true clinical efficacy and safety.
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Abstract

Background: The coronavirus disease 2019 pandemic has had an impact on people’s mental health all
around the world. Objective: To analyze the anxiety level and personal characteristics associated with anxiety among
registered nurses at the National Cancer Institute, Department of Medical Services, during the 2019 coronavirus
disease outbreak, delta wave. Method: In November 2022, 179 registered nurses completed a self-administered
questionnaire asking retrospectively about anxiety during the delta epidemic in August 2021. At .05 significance,
descriptive statistics and the chi-square test were used to evaluate the data. Result: High levels of overall anxiety
are reported by 54.70% of registered nurses. Marital status and department were statistically significantly associated
with anxiety (p < .01). Gender, age, education, monthly income, and period of employment had no significant
association with anxiety. Conclusion: Registered nurses’ anxiety levels were greater among those who work in the
outpatient department and are married. Propose to the institution’s administration rules for offering anxiety care
services for nurses in an emergency outbreak to avoid further long-term health consequences.

Keywords: Anxiety, Registered nurse, Coronavirus Disease 2019
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Abstract

Background: Response time (RT) refers to the duration in minutes from the moment an incident is reported
to the emergency dispatch center until the operational team arrives at the scene. Objective: This study aimed to
investigate the relationship and determine the optimal response time (RT) that most significantly impacts 24-hour
mortality among patients with critical and severe emergency conditions, focusing on emergency medical service
operations within the jurisdictional area of Saraburi Hospital, Thailand. Methods: This explanatory retrospective
cohort study focused on emergency patients who reported incidents via the 1669 hotline or other channels and
were dispatched to advanced life support (ALS) teams using the red code protocol from May 2017 to July 2019,
with 2,500 cases. Data was analyzed and presented with flexible parametric survival analysis to find RT values that
affect the hazard ratio each minute that passes for patients who die within 24 hours. Results: After excluding 179
cases that did not meet the inclusion criteria, the remaining 2,321 cases were analyzed. Among these, 118 cases
resulted in death within 24 hours. The crude HR of RT was 0.97 (95%Cl: 0.94, 1.00, p = .06), while the adjusted HR
was 1.05 (95%Cl: 0.97, 1.14, p=.20). Upon examining RT on a minute-by-minute basis, the adjusted HR was found to
be significantly higher within the first 2 minutes (adjHR) 3.85, 95%Cl: 1.00, 14.79, p = .05) and between 12-16 minutes
(adjHR) 0.40, 95%Cl: 0.18, 0.88, p = .02) - (adjHR) 2.62, 95%Cl: 1.14, 6.03, p = .02)]. The time interval associated with

the lowest hazard risk corresponded to an RT of 7-12 minutes, although this finding was not statistically significant.
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Conclusions: Prolonged RT values were associated with an increased risk of 24-hour mortality, and RTs exceeding

12-16 minutes were significantly correlated with a higher likelihood of death.

Keywords: Response Time, Emergency Medical Service, Hazard ratio, 24-hour death
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ngauuanlsmeIuIa Wy nsanwluddienngiladumandsundy, glieingd veudnsendugiheafivguisdin

nAUNUIIA RT 91 8 1130 11 wiit Tdduiudiudnsnisndedin’? aedudaduiviaulainluawsinvesufURnsnisunme

aniduiuiRnsmeldsiaduasdmsudtieniionnissuuseiseingaealdlatiiissitieilavgawunintuasdien RT U
fednsndetinngaigaduminle Senvthadainanlulivsgleviiuusasiuiiiioruauamunmuazudmsnsnensiunis

1Y

mdufianu RT Whdulumunaeiegeduansulszananiuanusndu’

—

annadsnN1s3ve

Inclusion Criteria: fUnefludamarinuguésuudannuazdenissminassySuiuaumane 1669
Tnefauenmelnsdnilisiauns
wazdreaulifiusaneuaufoinsuwndssdugs lulufinnuiuinveuvedsmeiunadszys
Aaust 1 WQuAAY 2560 - 7 NINGIAN 2562 I 2,500 518

Exclusion criteria 179 918

1. fhendinsenidnufiiinns liwuime 32 s1e

2. glrenidetinnoufsiiinme 49 e

—— 3. glheiiufiasnisinu visevelulsamenunady
- =

wenileanlsmeuiaasys 60 19

4. flheiigfhdsemdudaung 38 518 (liseiiy
UfuFnIs)

Response time, tn#, 818, A21uAUlan, I3, 8nsin1smela, A O, saturation, GCS,
msuvmduang i, madugtiedn, Tsauszanda (HT, ACS, DM, CVA, cirrhosis, CKD uaz COPD),
msfuAsumennfiujiinsseduiiugiy, msimanistedindestuiiiom,
isammmﬂﬁuﬁmmi ssﬂsnmﬂﬁﬁamﬂuﬁﬁﬂma, SEYLLIAMAUNNNAUTIL TNV

a wa =

uagsragmsIINMgUuanisteiiiname (2,321 518)

deddnanely 24 2la9 sonTInnngly 24 Falus
11U 118 579 U 2,203 578

Al 2 unugiluanstuneunisaniuauvedlasin1side (study flow)

nsAnwn i explanatory retrospective cohort study Ifﬂsﬁﬁ’mqﬂizaﬂﬁlﬂaa%maﬂaﬂmﬁuﬁuﬁ(izw’hwm
RT wagmade¥innelu 24 Falusvesiitan swfufinwidn RT flenadmageaadensidedinnelu 24 Halusvesiiae
1A8UUIARIBENAILIUIINANTANYILUITEITIUIU 100 518 Taeldlusunsu STATA versions 12.0 #2835 two sample
comparison of mean #iafiaus RT, on-scene time, transport time, 528¥114, 918 WagLNA HIWIUIWIAAIDE1 2,213 AU
Fadendruauseghaiinniignansuuseny snmsnwiluginegniduingfuasqnidusuussiiudavndhanduanesiu 1669
vidoromnedu uazinisdanmsnngudfuudavnuardinstainassySliiuufoRnisunmeseduas advance life support;

ALS) aanuufn1smesiiawnuazindmlsaneg 1 u1aaseys Aauwsiaoungenal 2560-fauUnsngiax 2562 311U 2,500 518

'
=

AeuAnn1sszuIavedlsalain 19 Fadmalnensiseraiufuinig iudeyaduufifinisnmsunmdanidugy RT vsenaily
NMIUUANTYIR 9 Mnuuuduiinuiinis Teyasrugtheuwasnisinw uagiamuaniuninnsidedinaelu 24 4l
wiaINMsavgaIngudeyanyselouvessnaseys laeldsunseudifananenssunsionsanasusssues snaseys
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uuiRnsunndszugs (advance life support;
ALS'™ P manefis sonerutaaniduneusieyaujuinis
unndgnidusefugsifiguiiinisedradesdendungy
TN Wwnd, wenuta Weetngniduniswind) WWunh
fin annsufiRnmsunmedsdestinauivnse nmsligunsal
mensunndgniduidudeu wazmsviinonislusianieds
HuuselomiBesnilunmstiostunadedinnienssuusey
vasmsiulievesthegniduls

siauns'® Wudodduamgnidududduusnuesnis
FUUNTHAMIUTEAUNITNDUAUDI 5 AU (WAY, LdBY, e,
Pz aumsusutaiguissuiudedduiitmuniy
Taginaaisn1sAnLenLazIna1AUN1IIBULTUIREUIY
anBusuvdnInasii nwa.fvun wa. 2556 Taggsimtd
Suudannnsaiduthegniduimun Wewmeeisennaguss
duonansznudedyyIadn nuAumela ssuunismgle
nslvadeulafinuassyuudszam edaddifansnudjiR
msanduiledaddiifiieGudinsufianiseniduings de
fvmslifsunuunsmevauestuRugwlfiagiasaely
4 wifivdaRamuasmudeUfoansunmdaniauugeiud
Tt Uienielu 8 uiindufame Ingllddyayialy
Tunuuazidesdeygalysu

nsiaszvideyaldlusunsu STATA version 18 lay
afifl Fisher’s exact probability test ﬁ?ﬂﬁ‘%JU‘fJ’EJ;JuaﬁbﬂUﬁ
Dudwusunudayed® loun we lsauszdndn giegufive

¥
P

o nmsdsudeaniiuuoanisunmdsesuiugiu
wazn1svivinan1shedinneudalsaneiuta 19ada ttest
dmufulssunsneatuuardanduiiaueiduaiais
wazadudoauunsgiu 16 01y uazAANBufves
pondauluidon (O, saturation) kag Mann-Whitney U test

Tnvauaiduasisegunardrnudenvumodlng dwmiu
MuUsons1dIu lauA RT, on-scene time, transport time,
onset to call time, Sgugn19, ANNAUTELAAN (systolic
blood pressure; SBP), anusulauealndn (diastolic blood
pressure; DBP), #wa3 (pulse rate; PR), §ns1n1sngla
(respiratory rate; RR) Waz Glasgow coma scale (GCS) Tu
AIUVDINITIATIEIBNINAT0Y RT sonsideTinnelu 24
1 upgnndoudn RT fidsrasiomsidedingagadmiuns

U9 1-20 1960 flexible parametric survival analysis

na

MnNnsAnwIThed Il 2,500 518 wugtaedlidn
naiauIY 179 518 Tuduau 2,321 519 Gheidedin
melu 24 Hlusdwou 118 519 (5.08%) FuunaueIns
Fuwdsselisandvelimela 12.75%, melarauni 65%,
9IMsHandon 7.20% wavszauanuidndianas 31.41%
Tasnguermahiluansniign 5 Susuevneglagindiun
(18.57%), Uevisedaunds (15.68%), TN (9.44%), vislnad
(9.05%) wazgURLve (8.53%) ANUE6U %@gaﬁugmﬁm%’u
Fuuseing o Wudamseil 1 uandlidiiuin RT Tunguisen
Fnnelu 24 Frluanduiienssegruuunilungudidedin
agnditdAynieadn arutadodudu 9 nuduneawie, M
ff5851Uv89 on-scene time, fUhefildFugtRvg, auiillsa
Usgddudulsannuduladings, ﬂfjmﬁlﬁ%’umﬁmﬁaudw
MnfuUfoRnstuiiugrusasdilasunsivinanisiedie
fAnme TUsinagdlunguidedinnelu 24 90 Tuvasy
ﬁ transport time, onset time, SBP, DBP, PR, RR, ﬁ'%a%
984 O, saturation kg GCS TunduiideTIndadeenings

o o

v a 1Y) AW aa
Hsendnnngluy 24 Filaeeailveddyniada

713197 1 Yeyanuguveaileduiu 2,321 euvmddszinvveainsalszianeg q uazladeninettesvestouay

UfuRnsnidumenisunng

A Dead in 24 hr Survive in 24 hr B
N =118 N = 2,109

Male, n (%) 76 (64.4%) 1,188 (53.9%) .03
Age, yrs Mean (SD) 55.02 (£20.19) 55.14 (£21.66) 95
Response time, min Median [IQR] 9 [6,13] 10 [7,15] .03
On-scene time, min Median [IQR] 12 [9,16] 9 [6,12] <.001
Transport time, min Median [IQR] 7 [5,13] 10 [6,15] < .01
Onset to call time, min Median [IQR] 30 [10,60] 90 [30,330] < .001
Distance, km Median [IQR] 51[2,10] 5[2,11] .99
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P Dead in 24 hr Survive in 24 hr el
N =118 N = 2,109

SBP, mmHg Median [IQR] 0[0,110] 132 [112,156] <.001
DBP, mmHg Median [IQR] 0 [0,67] 80 [66,90] <.001
Pulse, beat/min Median [IQR] 0 [0,99] 90 [80,110] <.001
RR, time/min Median [IQR] 0 [0,20] 20 [20,24] <.001
O,saturation Mean (SD) 88.78 (+10.55) 95.41 (+5.77) <.001
GCS, point Median [IQR] 3[3,7] 15 [14,15] <.001

GCS 13-15, n (%) 21 (17.8%) 1,740 (79.0%)

GCS 9-12, n (%) 5(4.2%) 257 (11.7%)

GCS 3-8, n (%) 92 (77.0%) 206 (9.4%)
Trauma, n (%) 39 (33.1%) 302 (13.7%) < .001
Pediatric, n (%) 1 (0.9%) 52 (2.4%) .52
15AUsEIR , n (%)

Hypertension 26 (22.0%) 753 (34.2%) < .01

ACS 9 (7.6%) 230 (10.4%) 44

DM 20 (16.6%) 517 (23.5%) 12

CVA 3(2.5%) 159 (7.2%) .06

Cirrhosis 1(0.9%) 48 (2.2%) 51

CKD 3(2.5%) 127 (5.8%) 21

COPD 2 (1.7%) 81 (3.7%) 44
msvd?{aua'ﬂEmﬂﬁuﬂﬁﬁaﬂﬁizﬁuﬁugm, n (%) 15 (12.7%) 101 (4.6%) <.01
Prehospital life-saving intervention, n (%) 70 (59.3%) 18 (0.8%) <.001

715199 2 WARIAISNTIAUANIEITURTI (hazard ratio) ved RT Tunnsiuiauuulimunuuaraiuaudnsnavestade

Suiiientos
Variable Crude HR 95% ClI p-value Adjusted HR 95% ClI p-value
Response time (minute) 0.97 0.94-1.00 0.06 1.05 0.97,1.14 .20

e 2 idefinsannmsaivualudnsdunnudsssunneetaenures RT (crude hazard ratio; (crude
HR) Wudmﬂmﬁﬁlﬂwﬁumaﬂ RT fifievnsannisidedinvesiUionielu 24 flusasunitaz 3% (crude HR) 0.97, 95%Cl: 0.94,
1.00, p = .06) Tuﬂum:ﬁmﬂmuquﬁm%waﬁuaﬂﬁﬁaﬁuﬁLﬁaaﬂﬁaalﬁl,l,ﬁ WA 918 YI9IA16N4 7 VasUURNT Adayay1auTnuIn
Suigauiinumn spiu GCS UssiamvosnmsidugitigdRmmviesitaewdin, lsauszai, naiAsumen iU foRnsseduit
sruuaznslafunsiinanstieTinteuta smuindnsduanudssdunneuiunansenuid (adjusted hazard ratio;
adjHR) ’Lunﬂmﬁﬁlﬁuﬁuﬁuaa RT ndufiunisidedinnnelu 24 daluaundiaz 5% (adj HR) 1.05, 95%Cl: 0.97, 1.14, p = .20)
winsanvFeifiumudssiomadeindenailifdeddymeatiniag
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dlavhmsvegevaunsanansAnwfiutasuiives
A1 RT (nwaem319fl 3) nudasduanudessunse
ot RT Suwildufiunmsdedinnely 24 $alu
Tug9un#ift 3-6 aanthy RT funTumdsanundiii 6 suds
Wwifif 20 fwalufiensansnsidruanudsssunsieatig
vev luvazimnfiansaniaenuaudvinavesiadedy
MnUFTRN TN TesfananuIugy axdiudn
SnsdiunuLEs s unsIeUSuRansEnULaITes RT fua
donndesfunsdeinfifistunisly 26 Falusiaus RT>
2 it frontumnseda RT Snalufirnisiigenndostunis
Lﬁﬁ%ﬁmﬁ'ammLLazﬁaaﬁqmiuﬁdaq RT 7-12 u¥i uagndudina
fiunsdeTinfiunnnin 12-16 ufitulusgradnauedied

“HR

Jud A 19@dd wazisuldsunUastswuulififianigann
al

L
~ = =

WA 16 udandin 20 Tudwanvgnisangluiianan RT

AA Y A Aa zl

0-1 WAl Aedindies 1 518 Wuitemeeifmeinnieg
lavgauduiigaiinie du 3 Suduvesennsthiuudsly
FideTnlu 24 aludluviasnen RT 2-7 uniifidedin 58%
vouffidedinfiovun (Sununai (31%), guRimne U
(19%) wagmelagnad1uin (14%) Tuieaan RT 7-12 Wil &
HLdeTIn 27% ﬁqu’Lﬁ&J%ﬁ‘mﬁy’mm Junuea (23%), mela
gINdIUIN (19%) wazgURumeueud (18%) Tuaian
RT>12 wiidusuluiifidedin 330% vowideTiniomn
Jununad (22%), melaendrunn (20%) uazihe/sounde

(14%)

ADJUDTED HAZARD RATIO OF RESPONSE TIME

—&— Adjudted Hazard ratio

RT(MIN

' )
>1 >2 >3 >4 >5 >6 >7 >8 >9>10>11>12>13>14>15>16>17>18>19>20

= o | a % ' o aa | oa aa o A I ' ' A
AT 3 LanA1dnTIdIuRNERunTgRensideTinlunaasiundindulunelu 24 $alusdian response FNLANINNINUINSA 1-20

A197197 3 LEAIAOATIAIUANNLEDIOUNTI888191EU (crude HR) WazuwuuUsuNansznuudl (adjusted HR) 71 RT wsaz

YT HLAWITN 1 JUDIUITN 20

Response time Crude HR 95% ClI p-value Adjusted HR 95% ClI p-value
> 1 minutes 1.51 0.21, 10.87 .68 0.98 0.13, 7.29 .99
> 2 minutes 0.85 0.44, 0.99 75 3.85 1.00, 14.79 .05
> 3 minutes 1.48 0.60, 3.63 40 3.32 0.99, 2.41 .05
> 4 minutes 1.45 0.73, 2.87 .29 1.90 0.74, 4.87 .18
> 5 minutes 1.29 0.76, 2.20 .35 1.73 0.85, 3.51 .13
> 6 minutes 1.10 0.70, 1.72 .69 1.49 0.79, 2.81 .22
> 7 minutes 0.76 0.51,1.13 .18 0.68 0.39, 1.19 .18
> 8 minutes 0.74 0.51, 1.10 .14 1.06 0.60, 1.87 .83
> 9 minutes 0.70 0.48, 1.03 .07 0.71 0.38, 1.32 .28
> 10 minutes 0.66 0.44, 0.99 .05 0.58 0.27,1.21 15
> 11 minutes 0.66 0.44, 1.00 .05 0.59 0.28, 1.27 18
> 12 minutes 0.66 0.43, 1.02 .06 0.40 0.18, 0.88 .02
> 13 minutes 0.59 0.36, 0.95 .03 0.77 0.34,1.71 .52
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Response time Crude HR 95% ClI p-value Adjusted HR 95% ClI p-value
> 14 minutes 0.54 0.32,0.92 .02 1.35 0.64, 2.86 .43
> 15 minutes 0.62 0.36, 1.07 .09 1.97 0.88, 4.42 .10
> 16 minutes 0.64 0.36, 1.15 14 2.62 1.14, 6.03 .02
> 17 minutes 0.65 0.35, 1.21 A7 2.28 0.94, 5.52 .07
> 18 minutes 0.59 0.28, 1.20 .15 1.78 0.68, 4.72 .24
> 19 minutes 0.57 0.27,1.23 .15 244 0.89, 6.72 .08
> 20 minutes 0.38 0.14, 1.04 .06 1.89 0.55, 6.49 .32
J91sed Findodunguilenisguussingiunnvdesinneiilangasiu

NNNAMIANINUTIMARINSNTIAN RT e siiuys
wenlunmsueein1sujuiRnisaeAuujuanisunng
seiuge enaldfianuduiusideadfdunisdedinnely 24
Hluswesinefifuuinsnnufdimsnsunmdanidues
w.asyd aenadestuaAdeneumhid@nwlunguitlalld

12 dnfiEniaueeaIny

famgilangaruuenlsaneiuia
v o ¢ A a a o A P = a -
duiusidlomueudvsnavestadeduudivsslvlufianiem
RT Baunuannduluwsazuniiduiusiumsdedinngly 24

Fluaiuntufinnn windulinuindodfameda il
Lf‘iaqmnmiﬁﬂmﬁiﬂﬁﬂdwismﬂiﬁ@uéé’msmsilgj‘ﬁ’ams
qﬂLauwmmil,l,wmﬂﬁmiﬁqmié’aaiﬁaumﬁgﬂwm Usznau
s fuaediflennisingivansussianseiy Jeiinane
ﬁﬁl%’aﬁLfluLmaamﬁaqﬁumﬁLﬁa%ﬁmﬁﬁaw%waqdmm’h
WY USTNTU9DINISWINSY, mﬁagmm%wﬁlﬂmﬁ, flsa
wagngzanIw, n1slésunsnuiiminyautassinga vide
wiinsgafatladedunasiadufiduiusiunislinissnu
1INAIWU on-scene time %39 transport time'? §ue1a
dwalsidvznanensideTinnelu 24 §alusves RT gnanad
Tunmsau

agalsfinu RT Senafuszeznaniiisuanannudy
lumsuntavesiuluAnisseaugedigUie fivdngiudn RT
fianas 1 w1f wu shockable rhythm azanas 8% §as1n1s
sondwaudsingoenan swAtu 8% fedulunsdiies
9INTTULIWIN FBINTNMIYIWTINTUTZELREUNGY LU N3
szhsﬁuﬁu%w’lumﬂ;:iﬂq&Jﬁﬂf\mqm’m, nstavievemelalu
Fuheiilimela finnznseseendauludonsuuse viomsls
astheghsiuiniinewdnnneilavgasilugiasiiane
Fom winiinujuinisdndafUaedniuludendmasiodn
msdedinlu 24 Fludld Fadiuldndanindwun RT Huwnd
faust 1-20 Wit (nii 3) Tnelugaa 0-2 wiusniaeiiide

wonlsanenua wiinuiRnssedvasanunsadfaldviudn
9199w TInlAlies 1-2 Uil visea N sutniunIasU s
n13t1eTinsie nquilaenadestundngrumsfne sty
FaeAfamghilangaiduuenlssenuiaiu RT 84 Goto T
wazanuy Tl A.e. 2018 Taednn1ssendinly 30 Tu 43
RT tloendn 2 wifisninuagaes 9 gunntuil 3-4 w1l uay
firnsnasBnadedl RT foundn 12 wiftausiiand 20 uniit via
Tunguiithefildsunstemaesensnszansiala, s CPR
lnglinszaniila w3elinsnaenifisssgafien’ wudes
ﬁ’umamsﬁﬂwﬂwuﬁ%’aﬁﬁmjmﬁﬂﬁﬁﬁmammwmégmﬁu
Athdsstheunuiunit 12 uiiGudiusiunsidedin
aelu 24 Fluannty warldfindudnndnnn 16 uni
Wusuluaufandiil 20 eedanudululdngtisanidungs
Hfansnsaserinansmistieialdnnninguusniienismin
wnnusliiesunuiunaidngn Sasanandeyausndes
YosideTinfisouniiu 12 wi liwuidmdyaadnusn
funtepnmsihfidfyuansnsannguiiil RT dosndn Usdls
5w%wa‘umL’Jmﬁﬂiwzﬁmmﬁwﬁm%’ﬂLﬁ]uéﬁu
lundvaenisuszgnaldiuuTunnisaiuguaAMAn
NuUUANsaNAUNIINITUINNY MnnsAnuEnudia
RT fifimnuidesdunedensidedinaelu 24 9 luedlen
freutnensiieglurng >7-12 wnil wudeiunsindu
vosffihelavgaduuenlsmeuaiduiusiusnssen

Fnfasani 6-7.5 il wagldesiiu 11.5 wii'® ?

i
ynfinsivuadad fndlefamunisvhiure iU o
msemnensteadulufieansnsnsidedinvesiiaoud
Fuavves RT fvmnzamazoglifutismnan >7-12 uii
oglsfinuiladefitinadensidedinanelu 24 Hilusdsildn
vanganvnfafina1aunudatnedu msmuauannwlienas

Wulu? RT wigetladeifien Jadvduifanudiny wunnu
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wdlnanseszaznslunisidnfiausnisnenisunmdanidu
HuTaUNADIUNNAUITINAE 9NN15ANEIRNG o Tunuh
yuuniliiessosas 37 91 & RT Wesndn 8 w1yl Mg

UNMSANYIREN 14 Wi wnluauds 26 wi™ #

wiN9Y
furmdngunduiusivsnsmevesiieilangasiuill
LANFAATUAUMUILUUYBIUTEBINT WIBLUWIANUNINDLD

220 guassavseanududourasiiuilunis

Tun1ssuusnig
WnisweaiuuuRnisseUssanrudinidINafossezIaINg
Whdeinan1sviedinnaznistieiuAunimunyauuas
finasenissondniiesunniile RT 1Ay 20 unfiguly™® 2
Tueweadadulenadinlunsiaunwumadiunissondnly

AUrendufnandliegeiissavnmsely

JodnnauavnIsANY
iesnidunsfnulumheufoRnaiissuadie
vilviidedAnsumuvanvanedeyaflenaunnsisfiusy
pivszwAlaranuardiny Tuluianiuneuialaenis
p1aflmusngdniuiuiild uenandudoyaands

WJunaves RT Tunmsan wniinis sub-group analysis Lile
Anwingulsanseain1sdndanud gy RT AiAneves
JoyafiduiusiunssentinuissdauuIny

asu
MnMsAnIasRiiniuuinssuwmdgniduves
Jainaszy’ wui RT lunmsanslemuaudvdnavestiade
dunuin iinnsAnudssdunsedonisidedinnely
24 $3lua 5% weiliifidodfyneada TueasdideRansan
/1 RT Wuneuniinuiunliuisnsidesdunnesenside
Finasgetu 2 9asfle 929 0-2 il uazdaust 12-16 uritegnad]
tfuddry Inglutiusnaeandosiugthenguiifinngingigs
wu amgilavgasiu durisiaeadufinedifinngings
tounin lawen RT fiduiusiudmsdessunseiitosiianae)
Tuting >7-12 Wil Bshwams@nululszgndlsiaenadesiy
nMsAnAuRuAmUNsWmdgnduluanumsainlingifes
fuiuidindnegiamngaluouian
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Abstract

Background: Household remedies are available in convenient stores and online shopping. However, previous
studies found that some people still had misunderstandings. Objective: To survey the knowledge of the household
remedies commonly used. Methods: The study was a cross-sectional survey in undergraduate not majoring in the
health sciences, Rangsit University. Online questionnaires consisted of 2 parts: baseline characteristics and knowledge
test about indications and uses. Convenient sampling was used to collect data between January 31°" and February
10™, 2023. Results: Majority of 297 participants were the first-year female students who studying in humanities
and social sciences, median age 19 (IQR 19-20). The results found that the mean of knowledge scores was 12+3.4
out of 21. The common misunderstandings on indication were that electrolyte drinks can be used instead of oral
rehydration salts (ORS) followed by 70% ethyl alcohol can be used with fresh wound. The common misconceptions
on use were that povidone-iodine can be applied on open wound and paracetamol dose adjustment based on
weight. The major sources of drug information were learning from family and studying in secondary school. The
significant factors related to getting scores below the mean were the student levels, high school education areas,
and the study fields. Conclusion: As a result, labeling and advertising of electrolyte drinks could be clear and
precise. The learning topic about household remedies and wound dressing should be incorporated into all academic
curriculums and more available on social media: television, radio, and public website.

Keywords: Household remedies, Knowledge, Undergraduate students
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azwuy TnsUseiuiudeuddfidndlaiin 1oud anunsa
Hn3eshuindeusdmivgfigy doviteniossndidaneg
AL oral rehydration salts (ORS) 1§ sesassnAaasngn
Tueanesediuunaanld Tusiuisldiidndlaia Toun iy
Tawilau-leloAunuuunaln sesasnAsnisusuruIng
WsnRILan NN wasiiunvesanudalugld
11MNATIUATT StasnAensBsuluseAulsondne Jady
ffanuduiusiunsldnsuumnidnadede Sulfidnw
giineisunsinulusedusiseutats uazaneiviiGou
a3U: aannuaznslavanieiesuindeusaisiiannutaou
Tuudeusld vdnansnisaeuluszAuuming denisuss
Fesenandfylszaihunasmaugumeuadoslsiindn
ynaAY wasmhenuiiftesmsiunslseuiing
dommsnu leliAnmnsugufigniadlunislien

AEnAny: erandiyuseantoy, anu, dndAnwiseau
USeyes

unu (Introduction)
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NTENTNATITUEY Fo9 erangUszdrtuunuiiagy
.. 2542 uazudludiidnluatudl 9 w.e. 2563 munszsy
TayelRen w.a. 2510 enansfyUsyarduduenfianansovslé
Tnglaifedlésulueygassusuilagty fdufannsn
meldludue wasiuazmindenly! fegresenisen
AINE17 19U B1annsnezaiiun-uini@e (alum milk) eudle
¥ sdleudunsanndelawlensiun (dimenhydrinate)
srdnwauduiiieudeuhlown (centian violet) elduna
Tilau-lelefiu (povidone-iodine) enlolglnsiia uoansges
(alcohol) Yundedisuna smufuniufuaiarlud
(calamine) efindmiug sndadnffiusay nfudu
U endfiatngelaiinuessa dawln endiaudud am‘fmn
AaesWilsdu (chlorpheniramine) s1sgursLuniliEe
(milk of magnesia) s1uTIMIUIRanldNITIWANDE
(paracetamol) 8158 UNBULV NN

grunanifannsadndcldirenduiuaraindonie
wifuslunisveeeulal Ussawuaunsadendoeildies
Tngliisosiunduns Jeoraiilinulgmnisldeligns
Mnnuidevasdunyh Usgvnslneundindadinnuiany
drlalunsldeumanilignies®® lnstiadefienmduiusivy
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Saquadsnis
(Materials and Methods)

NS EuATeddisianiadavang (cross-
sectionalsurvey study) Lﬁuﬁaga‘luiwi’lﬁuﬁ 31 unsnAy
2566 69 10 NUAIUS 2566 nauAlegalann UnAnw
wInedeSadnlussiuliyges fdufineukuudeuny

s N

Tnglismindnwiluaneingmansguain madendietng

1938n1sidenmuazain uddeiiiunissuseslnenmy
n35uN1593s3uNITeluAY W Ine1desedn waad
RSUERB2022-132 N15ANUAAUUIARI819LAINANTILATIZH
Ingldgnsuszanaddadiuluuszvinsnguides (single
proportion) finualiAuynmiiusesas 26> AR
Fotudewar 95 armuramadeuiivensuldsesay 5
ﬁwmmﬁaﬂizﬁﬁﬂ']iqz:ymamaﬁayjaﬁ%’aaaz 10 agl@guu
feg1anniu 296 Au’ Lﬂ?@ﬁﬁ@iuﬂWiLﬁU%’agaﬁa Luu
aounaluguiuueelay FsUszneude 2 @ lédun 1) deya
yialU i e Aoy F40 wndsnnudidesenandiausssitu
2) wuunegeupuiiunslianandyussandu wiadudiu
Joudld wagauisnisla
N3EUIUNITASMUUAD U NN N SEUAwa)
Auluyugu Wenurdgmnnsldsantyusesdhuiiny
Uae mmfuﬁwmﬁummﬂmmﬁmLﬁuLﬁm@umﬂé&%m%”@
LaTAINNITNUMILITIAUNSSY Hiethinadaduwuunaaeu
Aanuslunisldensiuiu 21 de S?fdﬁﬁy’q%am’]mngﬂmw
e1fifinslives Taeidutemnuiignuasiinuzuiu Tngly
Areufinnsanintennudnaign fin vselinsiu Tu 21
Fouvadusudevddsiuau 11 4o Faduanietuen
alum milk, milk of magnesia, chlorpheniramine, gentian
violet, watn@sws (oral rehydration salts; ORS) gunle
e 3nnfiud Sanfiusan dhdusiuuan weaneseduastingde
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Frauma s 10 To WBufanuieatuensyuie
ULYHUUYN BIAHN mamﬁmm gnngsladinmlossa daue,
ORS, povidone iodine, paracetamol, dimenhydrinate ey
calamine lotion N1sUsEITUANSIOUEYBILUUERUANLY
Tnslnswiaunsadaienm (content validation) Tag
Advmayduou ¢ viw §@nmaeudedauusiasteuay
Tiudadiudu 4 seev leun 1 ldwaneauetnads 2-ld
AT 3-VNYaY d-ngaNegns nasnTuRY AU
A1 item-content validity index (I—CVI)I@EJE:\JI'L"TJIEJWWEMHVI'W
Fodlnzuuudemourasdoduasydu 3 TulU fanutu
Fafendanuwanyay wnaaulalirunueiny 9y
Yunusunduavdsssfiussnadiauninaziny uenand
2zdln1sUsELiiuA scale-content validity index (S-CVI) GR
funnndnauvessiuudefildnanisussiiufausise sy
3 ulumsseduautoromn udrthdndntangdesy
wiazvusnmanads Tneriildlinassindi 0.8 Ssavdon
wuvaeuanuiiinumzan® esnlusmuddeildnns
asUnaidusede lngludinsulanaluniwsau Fsladldviinns
Usziliuauiissnsauesuuuaeuany (reliability)

713199 1 Toyaniluvenguieg (n = 297)

Tumeunaiudayaiunngidedunivalinguiiegng
wuusiavi (face to face) wa3lvingusiaagauanu QR code
e wihuuvaeunwluguuuveeuladiisieainsameideu

' o

AouYMEBaTRILINeNae tnglusyrinavinkuudsia

g lilaygwividuAudeyavioUinwiausouds NslaT e
auadylunnsiy lneunUndanameilounaziiiies

Y

e

Ya o 1 '

Q’m&J‘mammﬁ?uﬁmmam%’ﬁﬁa;ﬂaﬁLmaﬁaqmﬁﬁmiéf N3
Anszsinansideldaiaganssaun diausluguuuuad
(Yowar) Alady (mean) damﬁmmummgm (standard
deviation) {58571 (median) waziidemolng (interquartile

range) AUFTIUNIAVDITDYA

Wa (Result)
doun 1 Joyanslu

nauseg 19w 297 au dwlngiduwanda 1u
nfnwtulil 1 0rgsening 19-20 U fisdanurlunnzans
UYWEAARS-FIAUAIENT T09890ADENELATYENR-3INT AU
Tngdugliilsauszand wadliildfinnuavlaluanyiin

PIUNSHINNE (A157991 1)

UJady 14U (AL) $auaz
LA
e LGBTQ+ 30 10.1
. i 213 71.7
o UYNY 49 16.5
o Missing 5 1.7
218 (U); dlsegnu (Wdesznd19m8lng) (Missing = 5) 19 (19, 20)
dneduniieu
o UYBHAIEANS-FIPUAENT 161 54.2
o AaUz-N15BDALUY 23 7.8
o LASYFNR-TINT 66 22.2
o INIsUMERS-mAlUlad 38 12.8
e Missing 9 3.0
Fudfiras@n
o 1 175 58.9
o 2 63 21.2
e 3 a4 14.8
e 4 10 34
e Missing 5 1.7
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UJady U (AL) $auaz

pliaanaunsAneluszauliseufne

o NMAWLD 12 4.0
o MAld 34 11.5
o NARNZIUAN 3 1.0
o MARNZIUDDN 34 115
o NIANAN 72 24.2
o NIUNW 4 uazUIunima 105 35.4
o MARYIULDNRBINLlD 31 10.4
o FNUTEINA 1 0.3
o Missing 5 1.7
TsaUsza1A2
o luif 251 84.5
o 1 39 13.1
o Missing 7 24

anuaulaluavInendrgnsnisunng

o laifl 222 74.8
o il 66 22.2
o Missing 9 3.0

doun 2 AnwSINeIAUNSIBearyUs:s107U

MNUUUNAEBUT LTI 21 Fenudn naudegiAzuuT Aty 1153 Az dudsuuunasgiu
3.32 lngAzluLEaniiu 19 aziuu LLasﬂsLLuuﬁ?wqmﬁﬁU 0 AzLUY LﬁaLLUnﬂdmﬁﬁmaUwamavaaﬂLﬂuﬁﬁiﬁ%uuu
dndedsuaznguildrziuuiiuriesnnnit wulingusegsdau 130 au (310 297 ew) Andufesas 43.77
Igazuuusniaade

Tushuumasfiinesmufiferiuenandiyusediu dulngléduamnufinaneseuas sesaunieannsGeunis
aoulussduisen@nwinazandoanssazmudiy duandugud 1

Uszifuannuuunaasuanusluiuteddinifidnlefingean 3 susuusnie 1) WiladnaIosdnindousiild
dmsunseenidaneanansalinaunu ORS weflensvioadsld (Fevar 70.71) 2) wWladefiausanesedliie
avenn viiesndeluunaanld (Gesar 59.26) 3) Wilvhfiadeeruundideliidlefionisuausounansen wieviesdn vioudle
(Seway 37.37)

Tug1A8ld wuin Ussiuiisiiinlefingean 3 suduusnde 1) Wiladiiwilau-leledu salimuuuwala (ovas
59.93) 2) L%Wiﬁ]ﬂﬁﬁﬂmlﬁﬁ’mﬁﬂﬁﬁ 50 Alan3u msSulssmugmseeuea 500 dadndu Aty 2 din (Govay 52.86)
uay 3) drlatwnndulssnuessusuzaanfsdedunn fudunanuastenssdunstudeléRBetu (Govay 35.35)
uananiivsndudu q finduiegnlinsudney wu linsuiethsadenadusmnin Fusudssmundouuuiay
gnannsn (Fevay 38.05) linsudeuddvenhiufuuan Gosar 29.97) uarislivesnssuisusnuuan (Govay 29.97)
(51971 2)

onsansnsunisiwng UA 49 aUUR 4 qanAu-SuaiAU 2567

119




liﬂuzﬂ]nﬂigUﬂiq — 69

MIBeUNHIIMeae 18.8

0 10 20 30 40 50 60 70 80
W faaz
U7l 1 uvdsiinvesmnuiferiusansdyusesiii
151971 2 wuunageumNg AnuilaRefusetyussthuiinglives
. AaUgN ADUHA lainsu
A8 Y Y Y
(50882) (S0882) (50982)
douit 1 daudld
1. wezaufiad (alum milk) Hduenszue 61.62 19.86 18.52
2. fiafeevuunii@e (milk of magnesia) Wiilefennisuausounansen 22.90 37.37 39.73
fo15098n el
3. wnvisadsualuiinandouns 19.86 70.71 9.43
ORS anunsaltiaiesinlugy
Weshwennisseumis
4. gudleve teussmenmsle waztieduiaume 93.26 3.37 3.37
5. g1Aaaliisniiu (chlorpheniramine maleate) H8UTINIDINT 68.35 6.40 25.25
#19 9 93U WU 99 dgnlva ernsdusn Fuagn dudu
6. i vie wudeullaian (gentian violet) Hreshwennisinde 64.98 14.82 20.20
FIUTHIURINT
7. windnueilugy Wansunalnlngd 55.89 27.95 16.16
th¥euan
8. Amiud tetlesiudensenniulsilu 71.38 13.80 14.82
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AaUgN ADUHA lainsu

AR Y . y
(S0882) (S08@2) (S0982)

9. Foiusmtietheienie wasasuludisuusenuimiunieus 81.82 5.72 12.46
519N M3 MiLEwe

10. thifusiuUandredlestunisuedniweuarinduiluin 60.27 9.76 29.97

11. efiaueanedea (ethyl alcohol solution 70% v/v) THviaau 22.56 59.26 18.18
dxo1n vvpsiToluunadn

douidl 2 3819

12. winfulsgmuenssusuzrwniaseiunniulunamunuazdie 34.68 35.35 29.97
ﬂixéjumﬁﬁ’umavlﬁa?jaﬁu

13. Glugiihiwiing 50 Alandy mssulszmugimsisnLea 29.63 52.86 17.51
(paracetamol) 500 Hadn3u n¥ay 2 i

14. nadingss waengIiuNyATaNnTFUUTENILEINTIWAL0E 31.99 25.92 42.09
(paracetamol) 500 fiadn3ule

15. sailfendrmnidaldudunuiu 1 dou vie Wesasudyu i 80.81 4.71 14.48
nznou Wi

16. Iwilau lolefu (povidone lodine) WinvmuuLHNaLUA 30.64 59.93 9.43

17. mmshmmwﬂﬂ%ﬂdmﬂ%mﬁmﬁmm 75.42 12.79 11.79

18. WaLNGOLI ORS 1 %aa’l‘mm NethaveaUszIns 750 fladidng 3o 73.40 3.37 23.23
wuuTendn 1 ves nauthazen 1 uis Wavlesads efienns
193329

19. entesiueinismnse wise wselawulensiua (dimenhydrinate) 82.16 2.69 15.15
AIFUUTZIUNBUDBNAUNI 30 U

20. engadenalusinman Musulsznundenununaseiannse 54.5 7.41 38.05

21. analaulladu (calamine lotion) msghwnynassronlden 87.21 4.71 8.08

doun 3 Uodenindwduwusiunisida:iuuoniuunaaaudinANEY
dethdeyaly e e o1y aedniiGou 2ul gliniaflaunsfnw lsauszdid uazauaulaluamenisunmg

°

INIATIERANNETUSAUNTIAAZ LULANKUUNAdBUAINIIA LAY WUl JadeidauduiusesslidudAgnsans laun
anedyiSeu lnednSeulumefals-nmiosniuy dywdmans-daumans uaziasugna-gsna duwilduiaglaasiuuiingd
' a | va a a s a Y a S e val a G A a o
AnadeinnEnSeuluagimnssumans-inalulad Jadeseunde tulndnw InegFeulutuli 1, 2 uag 3 Juwdlid
sglanzuuunniAnadsnnnIindnwsudn 4 Jadegainedie Qiiniaaunisinw wuitlndnwiainniangumn
mald mManziusen njemmwazUsama wazn1Anas dwwilduldasuuusinitAeieunnitindnwnavanaiengiu
panideunilo w3199 4 drudadumume 91y Tsausedna wagauaulluauInenmansniswnmg ldnuanuduius

fuAzwuuANNINIINIIA R
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7137197 4 wanTiesieianuduiussenideyamiluiunisidazuuuanuininiiaiaiesis multivariable logistic

regression
dese Crude OR ovalue Adjusted OR ovalue
(95%Cl) (95%Cl)
WA
LGBTO+ 0.77 (0.31, 1.92) .581 0.70 (0.25, 1.93) 487
m’ijq 0.62(0.33, 1.16) 137 0.52 (0.25, 1.05) .067
UE Reference - Reference -
21 1.08 (0.92, 1.26) 328 1.17 (0.93, 1.47) .185
aedvniiGeu
UYwerans-danumans 2.44 (1.11, 5.36) .026* 3.19 (1.30, 7.81) 011*
Aalz-n1599nLUU 2.15(0.72, 6.44) 170 3.79 (1.10, 13.01) .034*
LASEFN-§INg 2.48 (1.04, 5.91) .040* 3.14(1.18, 8.39) .022*
Arnssuaans-alulad Reference - Reference -
)
U1 6.59 (0.82, 53.19) 077 15.28 (1.36, 172.08) 027*
U2 7.68(0.92, 64.25) .060 16.46 (1.50, 180.94) .022*%
U3 10.8 (1.26, 92.67) .030 17.75 (1.65, 190.87) .018*
U4q Reference - Reference -
plinafiaunnsinen
AALUTD 1.14 (0.24, 5.41) .866 1.32 (0.24, 7.39) 749*%
aala 4.90 (1.66-, 14.48) .004* 7.63(2.17, 26.88) .002%
AR TUAN 6.86 (0.54, 87.28) 138 16.30 (1.06, 250.74) .045%
AARLIUDDA 3.05 (1.04, 8.96) .043* 4.89 (1.42, 16.88) .012*
AANANY 2.90(1.11, 7.59) .030* 3.47 (1.14, 10.59) .029*
NTHNNT wazUSuuma 2.78 (1.10, 7.01) .030* 3.51(1.19, 10.39) .023*
MAngTuendeanile Reference - Reference -
AlsAUsza62 1.14 (0.57, 2.26) 708 1.33(0.63, 2.83) 456
aulaluanvnInerdmansnisunng 0.58 (0.32, 1.03) 062 0.58 (0.30, 1.10) .095

*significant < .05

39150 (Discussion)
mAfeiiiinguszasdifiofinmanuslumslisadiylsssduunuiagturesinAnulussduaminedolaly
tnfAnwaneineeansaunmn wan153denudn MnLUUTAERUANINEATUULLAYN 21 Azuul ndusiegsldnzLuLadey
WwABWIAY 11.53 Azuuy endefunaniseaeulunuidsvesinuazaas’ Tnededeifaudiudiunsldnzuuy
dnthenads Sufuusnfie sulliidnem Tnewuiidndnulududf ¢ Wunduiifesuuumaseugeaeilefieuiududsu q
orfunmednfnwluduld 4 l6uanudanmaGeumsaeu uasmsliFinUsssrfuiiunaitlutulsu Jadusesaan
foglinaflaums@nuilusedusiseuvans TaethAnwiflauanaans fusenidsamioidunaildazuuunnasugean e
thnedunlisuiioy wuimenefuanduuliilfazuuumniiduedsinnniinians fusonideuniiovssanu 16 Wi
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AANANY Auasu wiegalsAny 2 Jadudananidnedu
fiannuusdugldinnne fuiulunuiseselunisiiusiui
fegdluusiazdulasusiasgfinialiuiniy waveraldis
mMsduiegnauuuduszuy elvinguiegadudunui
fvosuszang Padugavinefinuemuduiug loun aedn
AGeu TnsthAnuasimnssumans-malulad unqud
fazuuunagougean WethainduniuSeuidieu wui
AefaUE-N159BNILUL aNNYYEAERS-FIANAIENS Wagane
wiswgia-g3ne dndwuliildazuuusiinitdiadeunni
Senssurmani-maluladveay vaberadumsizdndnw
anedrmnssuamans-malulagiduinSouluaneInemans
FailemaldZouludv e desiuatonisunmdsausly
seaulseufine Jdlanudueeiunisidensnnnitndnw
Tuanedu

dmsudadodume udTedlinuainuduiug
sevhamatumsidazuuuanuiinidiedy Faaildd
AULANAN9AINNWITEAEUNTN © o dunsedndiuves
wagluanddeiisnuudes lusulsaussdduazane il
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Abstract

Background: Sepsis is the leading cause of death among hospitalized patients. Nutritional status was found to
have an impact on survival and death rate of critically ill patients. Malnutrition is associated with treatment failure
in critically ill patients. It is associated with organ failure, an increased risk of complications and death. Objective:
This research aimed to study the relationship between nutritional status and sepsis mortality and to find factors
associated with sepsis mortality. Method: This was a retrospective descriptive study of sepsis patients screened for
nutritional status during 2019 in Rajavithi Hospital. Result: Of the 808 patients diagnosed with sepsis, of whom 400
died (49.5%). Nutritional status was not found to be associated with sepsis mortality, and malnutrition was not a risk
factor for sepsis mortality. Factors associated with sepsis mortality included: patients over 60 years old were more
than twice as likely to die as those aged 40 or younger. Patients with septic shock were four times more likely to
die than patients without septic shock. Patients who received parenteral nutrition (PN) and patients who received
both PN and enteral nutrition (EN) were almost four times more likely to die than patients who did not receive
any nutrition support. Patients with kidney disease were twice more likely to die than patients without kidney
disease. Patients with cancer were almost twice more likely to die than patients without cancer. Patients who
received vancomycin and colistin were 1.67 and 1.9 times more likely to die, respectively, than those who did
not receive the drugs. Conversely, mortality rates dropped by 40% and 51% in patients treated with quinolone
and metronidazole, respectively. Conclusion: Nutritional status is not associated with mortality in sepsis. Factors
associated with sepsis mortality are receiving PN, age>60, septic shock, cancer, CKD, and treatment with vancomycin,
colistin, fluoroquinolone, and metronidazole.

Keywords: Sepsis, Malnutrition, Mortality
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mnﬁa%’imm@ﬂ’saﬁﬁmwam%aiuﬂiwa‘laﬁm Ay
ylasunnslaiifutiadoidestonndeiinvesineiade
Tunszualadin Jadedifinnuduiusiunsdedinvesitos
Andelunszualadin Téun nauiithedifieny > 60 T flenna
eTAmnnninnguiifieny <40 Yuinnd 2 wh faeiiinne
septic shock TMomadedinfiutu 4 wih fuiefildzuars
mmimmaamLé‘amﬁLLaxQ’ﬂ:}&Jﬁlﬁ%'umia’lmiﬁu'qmﬂmq
amogauazavaendendilloniadedinunnningiedlsl
lasuansemsiieu 4 win r;:iﬂaEJISﬂlmﬁIamaLﬁa%%mﬁm%u
2 wh {hnuzsdlonadeTinduduiou 2 wh nquiihe
#il¢i¥uen vancomycin, colistin ﬁIamaLﬁa%%mmﬂ’j’mejuﬁ
Tilasuen 1.67 wag 1.9 Wi ﬂa:uéjﬂ’aaﬁlé'%’uaw quinolone,
metronidazole flonaldeTinanassesay 40 uag 51 A1y
aeiu amglarumslafianuduiusiunisideTinves
fUwiifinnzindelunssudladin dafofifedesiuniade
TAnvesftheiifmsfndolunszualadin i nsldsuans
91N IMaRALERAM, 818> 60 U, Amdonannisinite
Tunszualadio, uzise loneFeds, Q’Uaaﬁlﬁ% vancomycin,
colistin, fluoroquinolone Wag metronidazole

Andelunszualadin, AMEnlavuInsg,
3L ET IR

unun (Introduction)

amzRndelunszualaiin (sepsis) utgymddayues
szuuassngvlulsvnaing q hlan® 2 Sannefindelu
nszualafmdunaanmsindelusnsnieudidmariliin
nMsnouauBaAnnNISNEUTTINe wagiinsdiduvedse
g ¢ dulumnudutheifienududousunseily
dnmeingd wavuanwsmaniunisidedinveafUaelulse
weru1a” Tuln.e.2560 W'U;gﬂa&Jﬁm%asluﬂizuaiaﬁmﬁﬂaﬂ
Uszana 48.9 dusiesel uagnun1sidedingsdis 11.0 a1u
sesel® 7 lulssmaanigenininugtisinidelunseua
ladinUszana 1,700,000 s1esel wagnudnsn1sidedings
§13 250,000 s18si0Y° ﬁwuau@'ﬂwamL%aiuﬂszuaiaﬁmﬁum
Tudfiunndunnnisfiorgeisvesszensumntugiaels
FosaifdinegBugntanmasnm fUeifidendures i
FunnnslienTauesiineangndniie (broad spectrum
antibiotics)’ Twavilsifleidessionninnzden wagms
uveeteazang 9 lunaressuvdumailied193inisa
mnnsaduvedlsalilasunisudlvagilugnisdedinly
dnsiiga’

amunsainziadelunszualafisluyssmelne wy
InduamandnvesnisdedinvesUislulsmeivia wag
gtnsalvesnmeindolunszualafiniuuldufiuuniy
1NUBYAYDINTENTIANTNTUGUTINAUMIIBUdTinY
wanUsgiuguanuisninudt Useindlnedifienizin
delunseualafioUszana 175,000 91es0¥ wawdifiheny
AndolunszualafindedinUsyana 45,000 sesed duile
Feuudmuigieiifnnedndelunsaualadin 1 910 1fn
Junn 4 3 it weeliftheiifinneindelunszudladine
Fin 5 91090 1 G2l Fedfuidunrmgadestiann

amglavunmaduannensaunmeesyanaduiiles
11AINNFTVYTENIUDIMT NSEBYDIMNT N1IRATH NABAIY
MSHINAIQYENTEIMSTIUSEAULad 2 wulnmglasuinisd
HANSENURBNNTIONTIN Uardnsnsidedinvesitieingm
azywlaruinisienuduiuiunisinuidumanlu
fraemin® ferwduiusiunsiinetoarduman 1desde
mMainnzunsndou wagnsdedin Genunniia 50% v
fiheiiiingfonanmisindelunsualadin (septic shock)
TuunungUaenidn (ICU) HanTenuveInIdeynlaguinig
yhliinssnwdadosniuutu 30-50% Annnzunandeu
15-30% syvumaiumely ssuulvadeuien wasiila
&uwian 30-60% fATeTafiauszasdasrhmaideluads
dFudefinmaudiiusvesamglasunstuniadedi
vosffithednidelunsrualadin uaznilafofifiaduiusi
madetinveafihefnidelunssualafslulsaneuiaseid
WiethmamsAnyanduguuuulunmsyssidiunnununsgua
fmnzauseld

jaauna:d5n1s
(Materials and Methods)
nsdnwitdunisdnwdamssuuuuuifudeya
gounal (retrospective descriptive study) IﬂaLﬁU‘ﬁa;&a
FUheithfumssnunilsmenunaseia warlssunsideds
Mnuwdidiameveamsindolunszualafionnse iy
fthnfiliusy TARndo SARS Cov-2 (1A 19) sewrineiudl
1 uns1an we. 2562 feduil 31 Sunau we. 2562 uas
1ANanN13AANTY (SPENT nutrition screening tool) Wa
N3UsEEINN1IELlAYUINTS (nutrition alert form; NAF) 210
Futeyaneuiiunesvadsmeiuta nyselou nuaidn
Taguindn wagnguauadunssy
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WUUAANTBIN1IEINYINTS asnAulio1vIN1aviaen
Weanuazmafuemsuislszimelne (SPENT Nutrition
Screening Tools) Usznaudedaiy 4 4o Mieadestu
USinauewnfigtaesulssu matAsuidasesiimiing
dviinane waznzAsings - Ingavesiilie Tnenzuuy
INNIAANTDWINNTWTOINAU 2 AvuuY aziUanadngUae
fiauidssdennzymlavunnig gUasagldiunmsuseifiu
anzlasuinisdelaglduuuuszidiun1izlavuinis NAF
Tnouvadu 3 szdutneaziuy Ao NAF A: normal-mild
nutrition 0-5 Azuuy Limunrendesiongywlaguins
AMlnruIn1sUnA NAF B: moderate malnutrition 6-10
AzLUY NENlATuINITUIUNaTe uag NAF C: severe
malnutrition AU 211 A1IEYNLATUINITTULSS

n1siaseiteyalagldlusunsy SPSS version
220 dnfudoyatiugiuitily THud e eng svazinanil
dtheedlulsmeiuna Anseilagldadadanssaulaenis
LanUInIA Aunfesar Aads dudsuuuasgu
nsnAasuANduTUSURIN1ElaTUINISAUNISEE TN
ma@ﬂwamﬁdumzudaﬁm uardwuseng g lawn A
TaguINIsHInu Anglasuinisneundutiu nslasuans
9113 A 81y srazafgtiseglulsameiuia lsnsam
Usg¥Rnsuien wlavesfirsfndelunszualaiin vin
voen1sAnide s iTug Enﬁmlf‘?j‘uaiﬂﬁﬁﬂwlﬁﬁuu et
chi-square test ﬁw%u%a;&aﬁ'lﬂu categorical data %39
student t-test ﬁwu%’u%’amﬂaﬁﬂu continuous data Wag
Anneitidsanuduiusiunisdedinvesineindely
nszualadinlngl@da binary logistic regression Wags1847U

Ao v sw ~

Ananwzlay T

PNUIEEIRE odds ratio (OR) waw 95% confidence interval
(@) nnmInedeUfunAsiuTddyn19aaAT p-value
< .05

AsAnEiHuNSEUTeIasEsTIUNSITEaNANE
N371N1593555UM 5338 lunyudlsane1u1asyin sia

1AsaNS 194/2563

Wa (Result)

FUneduiu 808 eiildsunsidadeinfinnigin
Wolunszualadin Wuwandgs 475 519 e 333 519
FeoTinsan 400 518 (49.5%) ongieduvestireidedin
65.61+16.48 T o1giadevesiiheiisentin 60.21:18.17 U
55EJznm‘lumiuaukﬂwmmamm;ﬁﬂwﬁliamLLazLﬁa%ﬁm
Tuandnefu (R8s 35 waz 34 Ju) 91NNISVAARUAIL
duuslaeldadd chi-square test w30 student t-test
WuAlaruIng Wsnsy, feundulnu) eng n1silsasiy
Tseln Tspuzide viavosnsandelunszualadn uazns
§5uansoms fanudusiudiunisidedinveied
smwinidolunsuualainogredifoddymedda (113 1)
UseLnueanisandelunseualadin nsindionosn MDR,
MRCoNS, MRSA, W.as VRE, \e Candida albicans (M54
2) Bﬂﬂﬁ%wz co-trimoxazole, vancomycin, fosfomycin,
fluoroquinolone, metronidazole, colistin, tigecycline,
piperacillin-tazobactam, ceftazidime, ceftriaxone,
cefoperazone-sulbactam, meropenem LLﬂ%UWﬁWUL‘T?@i’]
ffhelesu (M1 3) DawduiusiunsdeTinvestan
ﬁﬁmasﬁmL%ahﬂizLLaIaﬁmasmﬁﬁaﬁﬁzgwmaﬁa

wusiunsdetinvesieinelunseualadin

Uady Live (n = 408) Dead (n = 400) p-value
LN .903
iald 169 (50.8) 164 (49.2)
‘Viiﬁﬂ 239 (50.3) 236 (49.7)
918 (meanxSD) 60.21+18.17 65.61+16.48 <.001*
<=40 62 (65.3) 33 (34.7)
41-50 50 (55.6) 40 (44.4)
51-60 91 (58.0) 66 (42.0)
61-70 75 (47.8) 82 (52.2)
71-80 69 (40.6) 101 (59.4)
>80 61 (43.9) 78 (56.1)
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Uade Live (n = 408) Dead (n = 400) p-value

length of stay (mean+SD) 35.02+42.42 33.59+34.87 .603
allergy history 105 (54.4) 88 (45.6) 213
underlying disease 330 (47.3) 368 (52.7) <.001*
DM 118 (46.8) 134 (53.2) .150
HT 187 (50.3) 185 (49.7) 944
CVD 55 (46.6) 63 (53.4) 322
CKD 163 (38.6) 259 (61.4) <.001*
CA 121 (44.5) 151 (55.5) .021*
wiinvasnsanidelunszualaiin < .001*
Sepsis 291 (69.1) 130 (30.9)
Septic shock 112 (29.6) 266 (70.4)
nslAsUANT NS < .001*
lallesu 102 (84.3) 19 (15.7)
Enteral nutrition (EN) 107 (64.8) 58 (35.2)
Prenteral nutrition (PN) 57 (54.8) 47 (45.2)
EN+PN 142 (34.0) 276 (66.0)
AElATUINITUSNIU < .001*
Lifanudes 19 (55.9) 15 (44.1)
NAF A 77 (38.7) 122 (61.3)
NAF B and C 226 (60.1) 150 (39.9)
firnuides lfidmion 86 (43.2) 113 (56.8)
azlaruinisneunautiou < .001*
Taifaandes 148 (67.9) 70 (32.1)
NAF A 40 (69.0) 18 (31.0)
NAF B and C 211 (41.1) 302 (58.9)
fleudes lidamimin 9 (47.4) 10 (52.6)

* significant at p-value < .05
vllpvesnsintislunszudalaingin ICD10 2019; sepsis=Ad0, Ad1, septic shock= R57.2

DM=diabetes mellitus, HT=hypertension, CVD=cardiovascular diseases, CKD= chronic kidney disease, CA =cancer

UadenfianuduiusivnisdetinvesiUisfndelunseualain sunisinie

Uave Live (n = 408) Dead (n = 400) p-value
siinvesmsinide
MDR 191 (45.7) 227 (54.3) .005*
MRCoNS 46 (35.7) 83 (64.3) <.001*
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UJade Live (n = 408) Dead (n = 400) p-value

MRSA 17 (36.2) 30 (63.8) .043*
MRSE 22 (57.9) 16 (42.1) 407
VRE 11 (26.2) 31(73.8) .001*
CRE 20 (40.0) 30 (60.0) .145
CRE MDR 62 (44.9) 76 (55.1) 161
Candida albicans 121 (40.6) 177 (59.4) <.001*

* significant at p-value < .05
MDR= Multidrug resistance, MRCoNS= Methicillin-resistant coagulase-negative staphylococci, MRSA= Methicilin resistant Staphylococcus

aureus, MRSE= Methicillin-resistant Staphylococcus epidermidis, VRE = Vancomycin-resistant Enterococci, CRE= Carbapenem resistant

Enterobacteriaceae, CREMDR= Carbapenem-resistant Klebsiella pneumoniae

UadeninnuduiusiunisideTinvesiiefndelunseualainmue U jiue erdugen

UJade Live (n = 408) Dead (n = 400) p-value

ad v &l
fJ']‘LJ{]‘U’J‘HS Y1 ULYDIN

Penicillin 154 (52.7) 138 (47.3) .342
Aminoglycoside 39 (50.0) 39 (50.0) 100
Clindamycin 100 (45.9) 118 (54.1) A14
Co-trimoxazole 23 (33.8) 45 (66.2) .005*
Vancomycin 124 (37.6) 206 (62.4) < .001*
Fosfomycin 47 (24.9) 142 (75.1) < .001*
Fluoroquinolone 178 (46.1) 208 (53.9) 017*
Metronidazole 105 (58.3) 75 (41.7) .017*
Colistin 43 (23.2) 142 (76.8) <.001*
Tigecycline 4(11.8) 30 (88.2) <.001*
Piperacillin-tazobactam 43 (41.3) 61 (58.7) .046*
Cftazidime 155 (45.6) 185 (54.4) .017*
Ceftriaxone 225 (55.7) 179 (44.3) .003*
Cefoperazole-sulbactam 49 (37.7) 81 (62.3) .001*
Meropenem 295 (45.2) 358 (54.8) <.001*
Antifungal 30 (31.3) 66 (68.8) < .001*

* significant at p-value < .05

HAN153WAIIZ% multivariate binary logistic regression (11519 4) wuIAMEyWlagwIN1s (NAF B and C) luidu
thfudsaenadeinvesitheindolunszualaiin fthefndolunszualafingsorgunnn 60 Bleanuidssdenindedin
it Tneftaeeny 61-70 Uianudssiiandeinunnnininguoigiiosndn 40 T 2.12 wh (Adj OR 2.12, 95%Cl: 1.05,
4.25, p = .036) §fthweny 71-80 Vilanudssilazidedinunninninnguengtiosndn 40 I 2.9 wh (Adj OR 2.90, 95%C
143, 5.89, p = .003) fftheengannnit 80 TilnudssiazsideTimnnninninguenytiosndt 40 Y 2.53 i (Adj OR 2.53,
95%Cl: 1.22, 5.23, p = .012)
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ndulsasan flhefndelunssualafinfiflsalomedarudssioniadedinfiutu 1.98 wh (Adj OR 1.98, 95%C:
1.35, 2.90, p < .001) Q’ﬂwam%aiuﬂimaiaﬁmﬁL‘fﬁlumL%qﬁm'lm?imsiamn?w%%mLﬁ'zu?zjgu 1.91 i1 (Adj OR 1.91, 95%Cl:
1.02, 3.58, p = .044)

Q’i’haﬁmL%aiuﬂiml,aiaﬁmﬁﬁmw septic shock fimnundessiansidedindiuto 4.23 wi (Adj OR 4.23, 95%Cl: 2.92,
6.11, p < .001)

ASHASUAISDINNS ﬁ‘thaamL%yaiuﬂszLLaT,aﬁmﬁiﬁ%uaﬁmmimmaamLé‘amﬁ’ﬁ (parenteral nutrition, PN) §ip7al
\FeasiensideTinunninnguitlalfiuaisermns 3.7 wih (Adj OR 3.70, 95% CI 1.77, 7.75, p = .001) gtheiilésuanserms
Wneaneens (enteral nutrition; EN) wagmavassidensn Sanudesonisidedinduiu 3.69 wh (Adj OR 3.69,
95%Cl: 1.89, 7.22, p < .001)

Q{JaaamL%aiumml,aiaﬁmﬁiﬁ%um vancomycin flanudsasensid@edindfiuty 1.67 wh (Adj OR 1.67, 95%Cl 1.11,
2.52, p = .018) Q’ﬂa&’JamLﬁ??a’l,umut,aiaﬁmﬁlﬁ%um colistin Spnuidssensi@eTindiuty 1.9 wh (Adj OR 1.90, 95%Cl:
1.11, 3.26, p = .020) Q’ﬂaaamL%aluﬂszl,l,aiaﬁmﬁlé’%’um quinolone WAz metronidazole HlonaldsTinanasiovas 40
wagionay 51

% v

a ¢ o A Y] A aa X a & a
ﬂ']ﬁ')Lﬁi']8‘1/1{]"0"\]E’JVIﬁNWUﬁﬂUﬂWﬁLﬁU%?@W@QQU?U@@L%@IUﬂiSLLﬂIaVW]

Jade Crude OR (95%Cl) p-value Adjusted OR (95%Cl) p-value

918 (mean=SD)

<=40 Ref - Ref _

41-50 1.50(0.83, 2.72) 178 1.752(0.81, 3.78) 153

51-60 1.36 (0.80, 2.31) 251 1.81(0.58, 2.41) .647

61-70 2.05(1.21, 3.48) .007* 2.12(1.05, 4.25) .036*

71-80 2.75(1.63, 4.63) <.001* 2.90 (1.43, 5.89) .003*

>80 2.40(1.40, 4.12) .001* 2.53(1.22,5.23) .012*
1sA39

chronic kidney disease 2.83(2.12, 3.76) < .001* 1.98 (1.35, 2.90) < .001*

cancer 1.42 (1.06, 1.90) .044* 1.91 (1.02, 3.58) .044*
YUAVDY sepsis

sepsis Ref - Ref -

septic shock 5.29 (3.91, 7.17) < .001* 4.23(2.92, 6.11) < .001*
ASLASUET5919NS

lilasu Ref - Ref -

enteral nutrition (EN) 2.91(1.62, 5.22) <.001* 1.51 (0.75, 3.05) 246

parenteral nutrition (PN) 4.43 (2.37, 8.26) < .001* 3.70 (1.77, 7.75) .001*

EN+PN 10.43 (6.14, 17.73) <.001* 3.69 (1.89, 7.22) < .001*
AElATUINITUSNIU

Luifiandes Ref - Ref -

NAF A 2.01(0.96, 4.18) .063 1.02 (0.39, 2.69) 970

NAF B and C 0.84 (0.41, 1.71) 631 0.68(0.27, 1.72) 418

farandes laifiinthwitn 1.66 (0.80, 3.46) 173 1.23(0.41, 3.68) 710
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Uady Crude OR (95%Cl) p-value Adjusted OR (95%CI) p-value
aazlaguinisnaunautu
Lifannandes Ref - Ref -
NAF A 0.95(0.51, 1.78) .876 0.48 (0.21, 1.07) .073
NAF B and C 3.03(2.17, 4.23) <.001* 1.46 (0.95, 2.25) .086
fianandes Taidenthwiin 2.35 (0.91, 6.04) 076 154 (0.44, 5.48) 502
azmshade
MRCoNS 2.06 (1.39, 3.05) <.001* 1.49 (0.90, 2.47) 117
MRSA 1.86 (1.01, 3.44) .046* 0.96 (0.46, 2.11) 914
VRE 3.03 (1.50, 6.12) .002* 1.41 (0.57, 3.51) .458
Candida albicans 1.88 (1.41, 2.52) < .001* 0.79 (0.52, 1.19) 262
g1Ufuz srduden
co-trimoxazole 2.12 (1.26, 3.58) .005* 1.62 (0.78, 3.29) 181
vancomycin 2.43(1.82, 3.24) < .001* 1.67 (1.11, 2.52) .018%
fosfomycin 4.23 (2.93, 6.10) <.001* 1.48 (0.86, 2.54) 159
fluoroquinolone 1.40 (1.06, 1.85) 017* 0.60 (0.40, 0.90) .012*
metronidazole 0.67 (0.48, 0.93) .017* 0.49 (0.30, 0.78) .003*
colistin 4.67 (3.21, 6.81) <.001* 1.90 (1.11, 3.26) .020*
tigecycline 8.19 (2.86, 23.47) < .001* 1.96 (0.58, 6.66) .280
piperacillin-tazobactam 1.53 (1.01, 2.32) .047* 0.88 (0.49, 1.58) 663
ceftazidime 1.41 (1.06, 1.86) .018* 1.16 (0.78, 1.68) 437
ceftriaxone 0.66 (0.50, 0.87) .003* 0.94 (0.651.37) 749
cefoperazole_sulbactam 1.86 (1.27, 2.74) .002* 1.15(0.67, 1.99) 612
meropenem 3.27 (2.22,4.81) < .001* 1.42 (0.86, 2.36) 174
antifungal 2.49 (1.58, 3.93) < .001* 0.91 (0.47, 1.74) 770

* significant at p-value < .05

391sau (Discussion)
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Abstract

Aortic dissection (AD) is a life-threatening condition that presents with diverse and atypical symptoms.
Although transient or permanent neurological symptoms at onset of aortic dissection are not frequent (17-40%
of the patients), a diagnosis with predominant neurological symptoms can be difficult and delayed especially in
pain-free dissection (which occur in 5-15%). Additionally, only 6% of aortic dissections present with acute congestive
cardiac failure, recognized as a potential complication of aortic dissection. We reported the case of 53-year-old
female who presented with left-side weakness and numbness without chest pain. After 5 days of admission,
she developed atrial fibrillation, congestive heart failure and respiratory failure. Transthoracic echocardiography
(TTE) revealed dilated ascending aorta, dissection flap at the ascending aorta extended to descending aorta with
hemopericardium. She received a delayed diagnosis of type A aortic dissection. Aortic dissection should always be
included in the differential diagnosis of ischemic stroke and unexplained acute congestive heart failure, regardless
of the presence of chest pain.

Keyword: Painless aortic dissection, Stroke, Congestive heart failure
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Introduction

Aortic dissection (AD) is uncommon but can be
challenging for any physicians, considering its catastrophic
high mortality rate if not diagnosed or managed promptly.
The initial presenting symptoms and signs of acute
aortic dissection are so diverse; hallmark feature of AD
is a sudden onset of ‘tearing’ chest pain radiating to the
back. However, 5-15% of cases are painless dissections
which may present with symptoms secondary to compli-
cations of ADY, including cerebral infarction or congestive
heart failure (CHF), making early and accurate diagnosis
arduous. The Standford classification is divided into two
groups, A and B, depending on whether the ascending
aorta is involved. The Standford type A involves the
ascending aorta and often has high a mortality rate,
requiring primary surgical treatment®. While, type B
involves the descending aorta without involving the
ascending aorta, which mostly managed medically first.
Here, we present a case of Standford type A aortic
dissection presented with left-side weakness and

numbness without chest pain.

Case report

A 53-year-old Thai woman denied prior medical
history, presented with left side weakness 3 hours prior to
the admission. She developed sudden left side weakness
and numbness, left facial palsy, dysarthria without loss of
consciousness or chest pain. She denied any traumatic
event. On admission her vital signs were as follows:
blood pressure 110/70 mmHg; pulse regularly 74 beats/
minute; respirations 18 breaths/minute; temperature
37 °C. No cardiac murmurs were heard. Lung and
abdominal examinations were normal. Neurological

examinations show mild dysarthria and left facial palsy.

Manual muscle testing revealed muscle strength in
left upper and lower extremities were grade Ill and IV
consequently and right sides were grade V. Sensory tests
showed a decrease in pinprick sensation on left side. The
electrocardiogram demonstrated normal sinus rhythm.
The patient was proceeded to CT brain for presumptive
acute stroke (stroke fast track) which showed lacunar
infarction at right basal ganglia. After re-evaluation her
NIH stroke score decrease from 9 to 2, thus the patient
was not eligible for thrombolytic therapy, she was
admitted and treated as acute ischemic stroke with dual
antiplatelet therapy (aspirin 300 mg and clopidogrel
75 mg daily). Electrolyte levels, renal function tests,
transaminases and complete blood count were normal
but fasting blood sugar were 128 mg/dl. The patient
was first diagnosed diabetic. Two days after admission,
monitor EKG showed atrial fibrillation (AF), so her
medication was switched from antiplatelets to
anticoagulants (enoxaparin 1 mg/kg/day and warfarin)
to treat as cardioembolic stroke. Two days later,
the patient developed acute dyspnea, orthopnea,
restlessness but did not complain of any pain at the
time. Her vital signs were as follows: blood pressure
199/97 mmHg;pulse totally irregularly 120 beats/
minute; respirations 30 breaths/minute; temperature
37 °C. Cardiovascular examination revealed a diastolic
murmur at right upper parasternal boarder and jugular
venous pressure 5 cm above sternal angle. Rales were
heard in the lower lung fields bilaterally. Pulses were
present and equal in all four extremities. Chest X-ray
showed wide mediastinum 8.6 cm and pulmonary
congestion (Figure 1). Transthoracic echocardiogram
showed dilatation of ascending aorta measuring 4.9 cm,
aortic regurgitation, hemopericardium and dissection flap
at ascending aorta extending to descending aorta (Figure
2). Computed Tomographic Angiography (CTA) whole
aorta reveals intimal flap entry site at aortic root, involved
thoracic aorta, brachiocephalic trunk, right common carotid
artery, right subclavian artery, abdominal aorta and exit site
at right common illac artery with evidence of
hemopericardium (Figure 3). The diagnosis was ruptured

Standford A aortic dissection, acute CHF with respiratory
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failure. The acute right lacunar infarction could be
explained by the dissection of ipsilateral right common
carotid artery. She was then intubated, held anticoagulant
and given Intravenous (IV) diuretic, IV Amiodarone
(control AF rate) and IV Nicardipine (IV beta-blocker was
unavailable). The patient was referred and had
emergency open cardiac surgery by the thoracic surgeons
and had an uneventful postoperative course. She was

later discharged with regained left side motor grade V.

Fig.1 Anteroposterior (AP) view of portable chest
radiograph showed a mediastinum width of 8.6 cm.

and pulmonary congestion

4

Fig.2a Parasternal long axis view showed dilatation of ascending aorta 4.9 cm. and hemopericardium (arrow)
Fig.2b Showed mobile dissection flap in the ascending aorta (star) and aortic regurgitation

Fig.2c Subcostal abdominal aorta view showed dissection flap in the descending thoracic/abdominal aorta (star)

Discussion

Fig.3 CT angiography whole aorta shows (A) Axial view (B) Sagittal view. Red arrows indicate intimal flap

at ascending and descending aorta (C) Right carotid artery dissection

Discussion
Aortic dissection refers to an aortic disease in which the primary event is a tear in the intima, allowing blood
to pass through the tear, forming a dissecting flap that can propagate further in an anterior or retrograde fashion,

leading to numerous fatal complications. If left untreated, AD has a mortality rate as high as 1% per hour during
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the first 48 hours after onset of symptoms3; thus, early
and accurate diagnosis is essential for survival. The
clinical presentations depend on localization of the
dissection, its classic presentation is a sudden onset of
a tearing, stabbing chest or back pain that radiates to
the shoulder, neck, or jaw. Atypical presentations of
AD make prompt diagnosis difficult and subsequently
increase morbidity and mortality. Painless AD accounts
for up to 5-15%, mostly type A dissection. Its common
presentations include syncope, stroke, hypotension, and
CHF*. The mechanism of painless AD may be explained
from syncope and ischemic stroke may attenuate pain
perception, and hypotension may diminish wall stress.
Neurological manifestations (accounting for 17-40% of
AD) can be classified to a) persistent or transient ischemic
stroke b) spinal cord ischemia c) ischemic neuropathy
and d) hypoxic encephalopathyS. The most common is
acute ischemic stroke predominantly right-sided, which
frequently evanescent and fully remitted®. Otherwise,
thrombolytic therapy is an absolute contraindication;
if administered, it could extend the dissection into the
pericardium and result in death. Moreover, only 6% of
AD cases present with acute congestive cardiac failure,
which may lead to a delay in surgical intervention’.
In type A AD, aortic regurgitation and cardiac tamponade
are the main causes of acute heart failure, while in
type B, it is usually due to myocardial ischemia or
hypertensive crisis®.

This is another case of painless type A AD
presented with rapid recovery of left hemiplegia and
later developed CHF. Fortunately, she did not receive
rt-PA due to an improve NIH stroke score but still
received anticoagulants for a presumptive cardioembolic
stroke. From the aforementioned, painless AD could
be presented with stroke or CHF, even the patient did
not complain any syncope or disturbance of conscious,
but in the setting of unexplained cardiac failure, aortic
dissection should be considered, especially when an
aortic regurgitant murmur has been detected as found
in this patient. In such setting, the physical examination
and transthoracic echocardiogram (TTE) are helpful tools,

Positive pertinent findings in AD include asymmetrical

pulses, asymmetrical blood pressure, or a new aortic
murmur. Transthoracic echocardiography can provide
information on the ascending aorta especially in
type A AD (diagnostic rate up to 75%)°. To establish
definitive diagnosis, better characterize the AD and
decide on therapeutic option, CT angiography is
performed. Pathologically CHF in this patient could be
a result of aortic regurgitation or cardiac tamponade,
with further conviction from previous anticoagulants use
and delayed diagnosis. The initial treatment of AD is the
same, regardless of the type. The patient should be kept
pain-free and blood pressure should be controlled with IV
beta-blockers. IV calcium-channel blockers can be
utilized if IV beta-blockers are contraindicated or
unavailable. Still, emergency open surgery is the mainstay

treatment for type A aortic dissection.

Conclusion

To summarize, this is a case report of painless
AD presented with stroke and CHF. Chest pain is not an
obligatory symptom of aortic dissection especially in the
context of clinical malperfusion syndrome in multiple
organ systems such as cardiovascular and neurological
systems. Although, such condition is rare but has a high
mortality rate. Prompt diagnosis in right clinical settings
and appropriate urgent treatment along with participation
of multidisciplinary team are required in order to achieve

good outcome.
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Subepithelial Connective Tissue Graft for the Treatment of Gingival
Recessions in Miller Class lll in Patient with Anterior Crossbite:

A Case Report
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Abstract

This case report showed the treatment of gingival recessions on 41, 42 and 32 in Thai female 34 years old
with anterior crossbite. The recessions with the loss of bone and soft tissue in the interdental area were classified
in Miller class Ill gingival recession, result in aesthetic problem and hypersensitivity, especially on 41 which
presented the recession depth at 6 mm. and 1 mm. of keratinized gingiva. Root coverage procedure by subepithelial
connective tissue graft technique was indicated. The results demonstrated partial root coverage on 41; root
coverage on 1 month: 83.3%, 5 months: 66.7%, 1 year: 58.4%, 3 years to 5 years: 50%. The width of keratinized
gingiva was 1 mm. before treatment, 1 month after: 7 mm., 5 months: 6 mm., 1 year: 5 mm., 3 years to 5 years: 4
mm. The percentage of root coverage and the width of keratinized gingiva on 41 seemed to decrease exponentially
with a longer follow-up time, although seemed to slightly reduced in 3 years after treatment and then stable.
Long-term stability was not predictable, longer follow-ups were needed . In the patients with anterior crossbite,
orthodontic treatment with surgery may reduced the occurrence of gingival recession, thus, it should be considered.

Keywords: Gingival recession, Root coverage, Subepithelial connective tissue graft, Miller class Il gingival
recession
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Abstract

According to the report of the World Stroke Organization (WSO) in 2022, stroke remains the second-leading
cause of death in the world. Cardiac sources of cerebral emboli are responsible for around 15-30% of ischemic
strokes. These strokes have a poor prognosis and a high likelihood of catastrophic recurrence. To develop an effective
preventive approach, it is essential to determine the underlying etiology of the cerebral embolism. Following a
comprehensive diagnostic evaluation, around 30% of strokes remain of unknown origin, with the majority being
assigned to an embolic mechanism that indicates a potential cardiac source. By examining clinical symptoms and
conducting brain imaging, as well as studying the cerebral vasculature using ultrasonography or magnetic resonance
imaging (MRI)/ computed tomography (CT)-based angiography, it is feasible to uncover other reasons or consider
the potential involvement of a cardioembolic origin. Atrial fibrillation (AF) is the primary etiology of cardioembolic
stroke. Detecting hidden AF is crucial. Baseline electrocardiogram (ECG), serial ECGs, continuous cardiac monitoring
within the initial 48 hours, and Holter monitoring exhibit individual detection rates ranging from 4% to 8%.
Extended cardiac monitoring utilizing event recorders has demonstrated increased rates of paroxysmal AF detection.
Moreover, echocardiography is essential for identifying the anatomical origins of cardiac emboli. However,
transthoracic echocardiogram is moderately accurate in diagnosing heart illness, while transesophageal
echocardiography is more accurate and is required when no cardiac source has been found in individuals with
cryptogenic stroke.

Keywords: Cardiac Investigation, Ischemic stroke, Cardioembolic stroke, Echocardiography, Electrocardiogram
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viaeLdenanesuiiiAnannstiaudenngadunaoniden
aues ManTnunzilavesuuduniafienadeusylu
Fedsieidudedndy msnsianaulwihinladleusniu ms
asrvnaulilafussozwasnistuiinadulniwilasde
Wlodlu 48 $aluusn wansludiuinanunsansianuialaas
vudundn I8dedenas 4-8 nMsasiadeniesiduiinaduliii
vlauvunnwildenuiuniufilonafissasianuniig
vhlavesuudunanldinnty uenantunsasiasnauEes
asﬁaumm?{qﬂuﬁﬂammmLLammmﬁmﬂﬂamaﬂmaa%q
vlafioraduundsvesaumdenluiale egnalsinu Feya
ﬁlﬁmﬂmimaf\]ﬂ?imﬁ&Nazﬁ'aumm?{gdmumwﬁwaﬂ
p13bikalandugluszaviurunarslunisidadelsaiila
Iummsﬁmims’sam?im?imﬁsﬁaummﬁgqmummaam
asTimaudugunnnt wazdadudsndulunsnsam
anuinUnAvesilalunsdififiaelsaviaenidenanssfiuf
Linsvanmednae

AENALY: N13ATIITAREN UL, lsArasniden
AUDIRY, maz?iuLﬁamqmﬁwaamﬁamama, AN
é’f’wﬂﬁ'uﬁmazﬁaummﬁqa, adulniwle

unu

anunveslsanaeniionauesfiuduldvalsaive
919wy tAnannsiuduesvasniden taeilladulunig
wisviaanidon (atherosclerosis), lnainmsiaudonnisly
Wlangaluaunszuaifenuarlgadunaoniionluayes
(cardioembolism) #sinwulugitaelsavialaresuudunin
(atrial fibrillation; AF), auslafuvdenisiuiesinlad
aumadu 1 Wu Insnuaveviaendenauasiuivihlvian
nMsgafureviaaniden uasiinuldudlives Aonrumaund
vosmauladiivenden lneandeyalutagiunuaningain
Tsaladerar 15-30! Bsmsmsruamniisiniiniilugnis
Snunfueay wazdseduanudssesnisiinlsanaon
Fonaueaiudle

finnsfnwluefnfiuandliifiuin nsnsia Holter
monitoring Tuukungtheuenlallfifiunisnsiany AF 16
annninsnsaedulndinila (electrocardiography; ECG)
Tnenuhaldanelunisms9a transthoracic echocardiography
(TTE) Az Holter monitoring E)’H]Ejﬂﬁﬁ%az 94 Y2INTATIY
ﬁmﬁﬁaLLawaamﬁamiuQﬂa&mﬁuﬁ Fan1sasaamneadin
Ausiugrazihlugnsiudufanfuivanzay wazgaeiiia
cost effectiveness SLu;;’J:ﬂaEJﬂEjmﬁlbLéQ

ag13lsfinny flleufinudiuin nsdenn1sngaa
Adenadesenduuiun wiefnunmiilussazlsameuna
MRDATUAIULNUIZEN LazToa11As19 9 Tastanizlu
Tsmeunaiilifieiesie gunsal warmayaannsiawiznlu
mMsnsifasuinfinnsansuseiieliAnanumnzanly
msAuuindudely
nsUssdudthenguiuuadu 2 ndu Ao
1. N1SASIVSIVNIYIA:ASIDITVILITovAU
WoAur1lon1arioniuibululduovadiuRaund
NIVKO M
WUz M55 9NNBTEUUII LA aenLEen AN
Fnas Wemenuinuniniessuuiilauazuasnidon nn3
asramaulniiila (12-lead ECG), wnaisensisen (chest
X-ray) Wugthennae wethlugmsitadedestu
1.1 N19A9919NY
FryeyrauTn (vital sign), 9unNTITNNY, AR

9 Y

Ta#in, Inas, szausandauluden (SpO,)

1Y

AdnuMENTNen MINaMImITIenly
9fim (thoracotomy scar)
ABITNAITUAZATITAILAUIVOY apical
impulse ieUszifiuvuinatiosila ad
Fnas Weasrvanuaiianevesdime
wla

fla - ansiladesiilafifinund Wy diastolic
rumbling murmur  Tugtae Tsnauila
suAnvlialundafiu (rheumatic mitral
stenosis), M3iladsaiioUsediuauiia
Undvosaumlavinsy q Awusals
Aurilaleessinay (aortic stenosis),
autleluntads (mitral regurgitation),
msiladesiilafiiaun@du 9 wu fixed
splitting of S, 334U systolic murmur
i left parasternal area (LPSA) fuansd
relative pulmonary stenosis Iuﬁﬂaﬂmﬁfﬂ
Aurlavesuuds (atrial septal defect;
ASD) tJugu
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MINTITINIEYNSEUY HomaruAnnifioraduainguedsanaonienauesiuld Wy anshndeiiauiile
(infective endocarditis) fionmsaany skin signs W Osler nodes (immunologic phenomenon), Janeway lesions
(vascular phenomenon) 1usu

1.2 msasranaulningala (Electrocardiography; ECG)

1.2.1 asnmenuiaunAvesiaensiiuiila wWu AF

122 anamanufinunivediasadiomlafionanuld wu left ventricular hypertrophy, LA enlargement,
dilated cardiomyopathy, Crochetage sign in ASD secundum

123 \flensramanuiiauninsuussiienanuinildlugiielsavasaidonaussiiu wu nnzvasaidoniila
Auidounduvia ST elevation (STEM) dsannsanusamifugtelsavasndenaesiudeunduls Tnsfisgaugvaeiiun
ﬁanqnLﬁuﬁwmmiLfJuamLazmmﬁm Useidlu National Institutes of Health Stroke Scale (NIHSS) 16 6 mzuuu 1Ay
N19%1539 computed tomography brain with contrast for perfusion wu large left MCA (middle intracerebral artery)
distribution penumbra without core infarct sewistiuffthefionnsutuniinon uasasIanuSTEMP (Ul 1)

31]17; 1 edulwiila (ECG) fiwanada ST elevation in the precordial leads uay Q waves lu anterior leads
Fadleiu anterior myocardial infarction®
(ﬁu’l: Am J Case Rep. 2019;20:776-9)

1.3 A enwLsensean (chest X-ray)

Womanuiinundivesiale Ussifiuswewalainiiwalelaniiund (cardiomesaly) wisli anziviaenly
Fuheviladuiman (congestive heart failure) Nizvasnidonunaesssnidnuin (aortic dissection) A819MTIANY wide
mediastinum Tugfthefiindeeinisseuusadsundusmiuoinisuiunthenguuse sy

2. MsasoNdevaAERIBEIwIty RUUS:EUMSHI $OUAUIASOLIDASIOWIAY Yeutsmsasaidu 2 ngu Ae

2.1 mamanuiaunfvedlassadeiala (structural heart disease)

1Y mimnﬁwﬂﬁuLﬁaaazﬁaaﬂaﬂmﬁgaBhumwihaﬂ (transthoracic echocardiogram; TTE), n3n539Adudes
azﬁmmmﬁqaw’mmWaammmﬁ (transesophageal echocardiogram; TEE)

2.2 MSMANUANUNAYDI3922N5AUIARTAR (cardiac arrhythmias)

11U telemetry monitoring, Holter monitors, event recorders lnglang AF ?jdﬂummmad cardioembolic
stroke 9NUININISSNMILIAVRDALEoRANBIRUAMTULIME wugtli #979 chest-X ray, 12-lead ECG 91n918 Lagluzi
n13¥1 cardiac monitoring ag1etien 24 Fluafiodumnne AF dmsunsdifiasduindianvnuiainaudengaduinnen
Wilauzil¥vinn199399 echocardiography LﬁaﬂizLﬁummeqﬁﬂﬁ]ﬁﬁum’mﬁmmmmﬁmmw?{uLﬁamqmﬁﬂuamaq
(cardioembolic stroke) auansliluy ansnadi 1
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n1skiAdIURaUnGuaviasvasivkalo
(structural heart disease)

MsnsIafenaudsaTTieunINigs (echocardiog-
raphy) wian1sasiailu 2 vila Ae

1. Transthoracic echocardiography (TTE)
\un159 9297 non-invasive wagyildinglunyufiaaly
wienadadliinnudiunglunisnsan egdlsinuiinanulash
nmsaTadae TEE wenantu annsansansaufunisr
saline bubble test 1¢

2. Transesophageal echocardiography (TEE)
Jun3n919 semi-invasive warfianldineaindt daaily
3959911 Uazdosodedidermalunsniaa

Taevlunsasiasie TEE fimadasadogs udd
T518UNUNIBUNINGOUTURTININNIIATIVAEY TEE A
0.02% Wwazds1891un151AA paradoxical air emboli Tuweuz

'
o

A519 WUy yenaniiu dllenainnnzanuslaind
YUrn3I9 TEE %ﬂ@ﬂﬂdqmaLﬁaiu;gﬂaaiiﬂwaamLﬁamauaaﬁu
Weunaulawuniy

Fovstnwutes Tunisasia TEE Ao Huhelsaviaen
\Fonauasdu lastanizlungy cryptogenic stroke Wie
U911 complex aortic plaque Fanavwuamum = 4
faduns ImEJmmiamaawuiéfﬁwﬁﬂummmQ{Jaa‘ﬁ'm
A8 cryptogenic stroke® wonantudanuin TEE 9aely
mMeAdasunninfesay 50 dwsunisasianuitduiusiu
AMsiiAnaDaLEendusBiug T N1INY spontaneous
echocardiographic contrast (SEC), aortic atheroma = 4 mm,
patent foramen ovale (PFO), LA thrombus, atrial septal
aneurysm, valvular abnormalities ?jdlﬂﬂiﬂifu A1TRTIINU
left atrial appendage (LAA) thrombi sindusiusiiun1g AF
1138 mitral stenosis HHULIIINITATIANY aortic atheroma

gilugnissnusmensli aspirin, statins uin1snsIany
PFO, atrial septal aneurysms way SEC §slailadinuinng
M3SnYTaLL’

Tngaaulszaming1oiusnu (American Academy
of Neurology; ANN) wuztiin Tunséififinnsnsiany PFO Tu
furelsanasnidonauosfiuiifiongiosnin 60 U uagliny
amnduves cardioembolic ffauuziitlunsiia PFO i
mnﬁﬂaauaxLLWW&TQ%’ﬂmVLﬁaﬁUﬂUﬁ’m?{mﬁ’umﬂwﬁﬁum
msaslenantsndulusivedsn Govay 3.4) wazanuides
fiAnanazunsndeunnnsiinants Gosay 3.9) uaz
flenain AF Sesay 0.33 mel’® uwavauAulsamlauas
lsAraonlionaNatollsnu (American Heart Association/
American Stroke Association; AHA/ASA) wuriiliinisun

PFO Tugfthefleny 18-60 U Midulsavasaidonanssfuvia
non-lacunar ischemic stroke of undetermined cause Wa¥
ANV PFO 1 Fdnwasy high risk anatomy Tneuuzii
TvinsUa PFO 1mgle transcatheter device closure 24
fiu long-term antiplatelet therapy Tun1stlasiunisiialsa
vaemdenauaFiug’

fin13AnuluA 19U TEImANUIINITASIANIAINRA
Unfise TTE Tugae ischemic stroke a1unsagiglunis
Wasuwlamisinwmenaiinldfosay 10 Tufteiingu
¥1Av09 acute ischemic stroke (stroke subtype) WANUIN
fisnutesninfesar 1 Mvdsuwadlunsdnauladnu
Tut29u3n WAEUBNANILNIIATIV serum troponin aekiia
yield vas TTE Tugfthonguils®

wena i TEE anansansaanumaiaunifiiuiy
910 TTE Tugfthae acute ischemic stroke fleng toendn 50 ¥
(stroke in the young) §1u3U Sovag 13.2 U N1TATIANY
LAA thrombus (38e8¢ 4.4), infective endocarditis (5aeay
3.5) atrial septal aneurysm (5oway 2.7) wag mobile
echo density (fewar 2.7) Tagilunguiiaeiinsrany
LAA thrombus Lagns1anuin ECG uay telemetry fadu
sinus rhythm mmimjﬂ‘ugimﬁﬂmﬁwmazmﬂ%mLﬁaﬂg
FeaviBunanuuanifiainsansianuliannisnsianau
\Feaazviounuigenin TTE uaz TEE uandlu a13nail 2

dmsuitheiflsailaduiindaneyia AF oy 1A
wiflornsvetlsanaendenavesiv Juduiinsrududiily
nauiftan AF fiflsatuiilasunfnedalumiaiiu (theumatic

Y

mitral stenosis) azdiAnuidssdensiinnizaudengasiu
(thromboembolism) léigsningfllhe AF ngudu 9 flusiida
Foni1 “valvular AF” Tutlaqoudsléfinisudedine AF 7d
TsnAulasrudeoanidu 2 ngunnu functional evaluated
heart valves, rheumatic or artificial (EHRA) categorization
18U EHRA type 1 3sléiuA moderate-severe rheumatic
mitral stenosis Wag mechanical prosthetic valves iag
EHRA type 2 @asaulsnauiledu q filiild EHRA type
1 i’Jm/?léd bioprosthetic valve uag trans-aortic valve
intervention (TAVI) #e Tnefingsl EHRA 1 idunguiuugaiils
14 vitamin K antagonist (VKA) iy aunau EHRA type 210u
nauuuzi IRl lEiaengy VKA uazennga non-VKA oral
anticoagulants (NOACs) Tun1stlasiunisiin stroke wag
systemic emboli et

uenaniun1IAsIe TTE dailsyleniosnannlunis
TWadeazani@usny InenuiegiuaagUisveeiy
40 U fanlssmenunadiennzsneintinguuss e
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LaauwﬁuimﬁuﬁmazﬂémLﬂfamﬂamsflmaizmwuau‘liﬂwmmaﬁﬂwﬁ new left- sided hemiparesis with hemineglect
#8997 exclude intracranial hemorrhage {U3glasun13snwidae Thrombolysis seundUlesiennisuuuntien saufu
ausulading HUhelasun159i echocardiogram wu pericardial effusion 3wy dilatation of ascending aorta with
suspected dissection %ﬂﬁﬂﬂajmimm magnetic resonance angiography (MRA) of brain and neck wu parieto-occipital
areas of stroke in a watershed distribution and dissection of the right internal carotid artery waglasun1snsaa
computed tomography (CT) angiography Wu11il type A aortic dissection from the ascending aorta extending into

the bilateral common iliac arteries'! 1&g

713199 1 anvgnieialanazanudesionisiinnnsdudengaiuluaues (cardioembolic stroke)'

ﬂ’l']lll,?llﬂ\‘l%j‘ﬂ ﬂ')']uLaIEJ\W‘I;']

1. Atrial origin 1. Interatrial septal abnormalities

- Atrial fibrillation - Patent foramen ovale

- Atrial flutter - Atrial septal aneurysm

- Sick sinus syndrome 2. Pulmonary arteriovenous malformation

- Left atrial thrombus 3. Spontaneous echo contrast (“smoke”)
2. Valvular origin 4. Mitral valve prolapse

- Mitral valve stenosis 5. Mitral annular calcification

- Prosthetic heart valve 6. Aortic valve sclerosis/stenosis

- Left ventricular thrombosis 7. Valvular strands

- Acute myocardial infarction
- Dilated cardiomyopathy
3. Vegetations
- Infective endocarditis
- Marantic endocarditis
Complex aortic arch atheroma
5. Tumors
- Myxoma
- Papillary fibroelastoma
- Metastatic tumors

(ﬁm: Curr Cardiol Rev. 2010;6(3):175-83.)

715199 2 mMswSeudlsuanuuandsianansansanuliannsasisrdudesasyiounnudaia TTE wag TEE Wians
duduanmmeilawaznasadeniiduainguedlsarasndenauasfiv’?

TTE TEE

Left ventricular thrombus Left atrial appendage thrombus

Left ventricular function Small vegetation (particularly associated with prosthetic heart valves)
Large vegetation Abscess
Large tumors Small tumors
Patent foramen ovale Small PFO and morphology
Atrial septal aneurysm

LVAD associated thrombus

Atrial septal aneurysm morphology
Spontaneous echo contrast
Valvular strands

Aortic arch atheroma

LVAD associated thrombus

LVAD = left ventricular assist device, TEE = transesophageal echocardiography, TTE = transthoracic echocardiography,
PFO = patent foramen ovale
(#11: Clin Res Cardiol. 2021;110(7):938-58.)
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NSAS29A28IA3VIANTISTADUWIINDS (cardiac CT)

Wumssnafieldmitedelugthefiadelsanaondonuadalsu uazliUsuiliumnuidomeilauazvasaien
wavdafialu cold standard lun1539ade aortic atheroma' fidayadn coronary CT angiography @nunsalbitoyaves
obstructive CAD l¢#fisfoay 25 Tugthelsamaenidenanasiuiliflonmsmailaviolimeiiusy iilsavasaideaiilosn
riou’® sghdlsfimuluginelsevasnidenauesiviiasduinfndutomlanmedsundusugie (acute myocardial infarction)
wuzthlildn1sdansan cardiac enzyme (high-sensitivity troponin) $aufuniswasuuawes ECG Adhldunnznduiile
Wlavmden (dynamic ST-T change) agslsinuaunsanuan troponin ﬁqaﬁmﬂmﬁléﬂui{ﬂwkwaamLﬁamammauﬁ
lulaflspvasaideniilalaiguiu’

Tngazun1snea cardiac CT Suibululdieludtaslsevaenidonauesiuiiiosnnliszornanmady uddosuan
infuanudeavesnslésu radiation uag contrast media Q’L%EmﬁmmLﬁudwmﬂ@ﬂwmmwuﬁmwﬂﬁﬂmﬁaﬁﬂﬁ]ma
\BUndusangie (acute myocardial infarction) wirii1fansan coronary angiography iilee1n1smmasaidenayesaadl
wazlsififeria dun1smsaam aortic atheroma tufiuselevdluniUssiiuanudees cardiovascular disease wazdae

afmnuiulaliiuunmduasfUaglunisinuismeen aspirin ey statins 081914190

NNSASI9AIIA3VESIVNIWAITAUNUILIKANTWWA (cardiovascular magnetic resonance, CMR)
Hlunsanafemanufsunfifiuduiinsanuannnisnsade TTE vie TEE mneu wu Tungu iiesenluila
n&udeilafinund audenluniisitilaviesdns vdensdififtesanduderlanadenntou Tasenalivnealunsd
fideamsUsediu PFO dsmuidadimnusemenanaiauarsiliindede wionsasamanzauhilafinde (nfective
endocarditis) %aﬂwﬂﬁsﬁagamﬂmmimé’ha TTE %30 TEE 31031 uenantuudainisnsaa CMR ddldnaiunuy uavdos
mﬁammi’mﬁamawﬁﬂ’;&JFLumiﬂégum&flﬁ]iéf ﬁnawhjmmzaﬂu@’ﬂwkﬂwaamLﬁamauaaauﬁﬁﬁﬁaﬁﬁmﬁaﬂdn13

713199 3 Tof Yaldy uazAuAINTITINAdEvRINIIATIINIAIWIILG

TTE TEE Cardiac MRI Cardiac CT
Tof - dsdng - Widoyannlad - dmnuaziden - dAnuaziBenun
- 91190 - uendnua tissue lasa
- Non-invasive 1ad
Joide - Operator - Operator dependent - Gadolinium exposure - Radiation exposure
dependent - Semi-invasive TR - Contrast agent
- dedninlugieuns - #nsiadly sedation 91A AN INLDUDY exposure
718 (8, lsaven) fuaglunsndumels - siaung
- viedonadedd
sedation
- dedintugthe
Cardiomyopathy U158 (W Nyl
LV thrombus + 14 Pacemaker)
PFO ++ + -
Valvular disease ++ ++* ++
Cardiac tumors ++ 4+ +++* +
LA/LAA thrombus ++ ++ 4 ++ ()07
Aortic atheroma + ¥ - ++
++ - ++
- +++% +++*
++
++

CT = Compute tomography, LA = Left atrium, LAA = Left atrial appendage, LV = Left ventricle, MRl = Magnetic resonance imaging,
PFO = patent foramen ovale, TTE = Transthoracic echocardiography, TEE = Transesophageal echocardiography

*Diagnostic gold standard #uuzihasIniuRus e TEE L‘ﬁaa paravalvular lesion LLaﬂuéﬁiﬁguﬁﬂmﬁsm

(ﬁm: Curr Neurol Neurosci Rep. 2020; 20(8): 36.)
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N1SKIADIWRQUNAUDVIVKI:MSIAUKD(D (cardiac arrhythmias)

Continuous monitoring

NMInTIfiesnA 12-lead ECG o1vvgliianunsonsianunig paroxysmal AF 1 Gauumianasufifuusdlid
nsdnasundulaiigila (continuous cardiac thythm monitoring) lugthemnsiefilsisumssnuiluvediiae Jeiideyadn
anansansIINUAIRAURR new-onset AF ldfis fovas 4-8.4 Tugfthuing1e 12-lead ECG lausniudnil’

Holter monitoring

msmaﬁ]ﬁwLﬂ%‘aaﬁuﬁﬂﬂﬁulw%ﬁﬂaLmuwn‘m Tagvhlu &1 2 wuu e Tufin 24 Halu wag 48 Flus awudn Snen
NATIINY AF 6391 UazADsAnYITa cost effectiveness mﬂmaamamﬂuﬂivaﬂwammwaamaamamwu finsfinw
Tugfthe 736 au Aldsunsitadenaendonavasiiu 1#5uUn1557a Holter monitoring Humy new-onset AF $ouaz 4.617

Event recorders

Event recorders [Wugunsainsatuiinadulifiidlaviannmnieuen ansansaatudinldunuia 30 Ju Ganuid
ToN@ns19Ny new-onset AF l93o8ay 23 1‘14;:1‘133aﬁﬁmmmﬂf?iﬂw%ﬁﬂ%wﬂﬂa (mobile cardiac outpatient telemetry;
MCOT) Tusseziiainisnsia 21 Ju'

Digital devices

Tt w.e. 2565 anusivnenssiuveailaurieylsy (European Heart Rhythm Association; EHRA) aiwugiinlyt
ansaligunsalidviaiuanamaliunadulnliiviale (ECG-based digital devices) smilumsitiadonngiladuiindamgls?
yonantudstinisAnwmuin smartwatch Aldwdnnnsves single-lead ECG based Way photoplethysmography @13150
Thdumadenuildunsinnunneilasuiedsngeie AF 167 lngmnnsianuaduluiiilavia AF 91nguUnsalfiuans
wavdundulniieile (ECG-based digital devices) wunin 30 3uift wwdanunsedfadun1iz clinical AF 1¢ wimniduna
MngunsaiAdviailiiuansnaidundulniiniila (non-ECG based digital devices) lasdoine1aiinmg possible AF sgiaq
nI9BUuAY 12-lead ECG Bna%e? agdlsfimudilildiodunmmeaiifludtslsanaenidonauoiiu uiaunsadae
Tumsifislenanisnsaanun1ie new-onset AF fiunAnaunsinuiluwsungtrsuenls Tasvoaguuumienisnsiaiiisiia
shuilalugtslsavaenidenauesiuduanlusuil 2

Hthenag annsneduneldnamndu 1wy

- FAUSEIR ATI9IANENIS No cardiac source - Atherothrombotic stroke Tisndudesnsia
fuszuulszam [ suspected - Lacunar stroke 3o T dudamenls
wazhla/maeniion fuaelallenguiidesinude OAC

- ECG + Chest X-ray +
Laboratory

- Cardiac monitoring
athation 48 Falug +/- dedelsanalaainnismsaasienie
serial ECG Cardiac source - TTE wnlinuanuiiaun® insia TEE 81afiansands Cardiac

L ——  CT/MRI disudisn (mnvilduaggUagliaiusiude) lunsdiid

suspected v 9 o v ‘o : )
Joviun1svia TEE visedayalidaiau (inconclusive result)
- Holter %3 Prolonged monitoring #n&&e paroxsymal AF
Stroke or TIA

Embolic Cryptogenic stroke with embolic pattern
mechanism and - TEE (mnldanunsaviale fa1sauin TTE with an agitated saline
no cardiac source bubble study)

detected - Holter 3@ prolonged monitoring M n&&e paroxysmal AF

U 2 wmsmsesaiudusuilslufinelsanaondenaussfiu®
TIA = Transient ischemic attack, OAC = Oral anticoagulation drug, TEE = Transesophageal echocardiogram, AF = Atrial fibrillation
(ﬁm: AnLUasan Curr Cardiol Rev. 2010;6(3):175-8)

'
-
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asuJ

nsdudumsiuilaluguaslsavasnidenanssiu detdudedndulunsmanivg uasilugnisiasundag
mMss$nwild  n15m39 serial ECG(s) , cardiac monitoring Tu 48 #2luausn Frelunisdumanesiladuindonesin
paroxysmal AF 87 @m$un13ms29 echocardiography usiausdulunismanuiinuniinislaseadiafaleddu
source of emboli 16t Ima‘Lumjm cryptogenic stroke with emboli ﬁ?umim?ﬁ]ﬁ’aﬁl TEE aziduusyloviuasaruisansia
‘W‘UfﬁwnaLﬁuLauﬁawmmhjwummﬁﬁw TTE ﬁm%’umsmamﬁmLauﬁ'maﬁnlé’?ﬂu6‘] Wi cardiac MRI, cardiac CT
asdesinsudusie W desandianlddnegauazoradiosordonnusmiiovesiie fiddyfosinnsaniinsasiaiu
annsawdsuulainsinvivieifieanlonianisiinlsavasadonavasiiuviediusslovdlundansnsinisdedinan
Tsaalavielyl Inglineliindunseiugthelaelidndu
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