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Abstract

Background and objective: Self-management plays a crucial role in maintaining fluid and electrolyte balance

among patients with end-stage kidney disease undergoing hemodialysis. However, education provided in
dialysis units is often episodic and may be insufficient to support sustained behavioral change. This study aimed
to assess changes in knowledge, dietary behavior, and clinical parameters including blood pressure and serum
electrolyte levels following the implementation of an integrated application-based self-management model in
hemodialysis patients.

Methods: A quasi-experimental one-group pretest-posttest study was conducted in five hemodialysis units in
Maha Sarakham Province. Ninety-nine patients with end-stage kidney disease participated in a 4-week
application-based self-management program, which included educational content, behavior tracking, and
two-way communication with healthcare providers. Pre—post differences were analyzed using paired t-tests.
Results: After the intervention, knowledge scores related to fluid and nutrition significantly increased (p<0.001)
from 8.43+1.67 to 9.11+1.22 (p<0.001) and 7.23+1.67 to 8.44+1.22 (p<0.001) accordingly. The mean self-care
behavior score improved from 10.34+2.29 to 13.36+1.64 (p<0.001). While the frequency of salty food consumption
at breakfast and lunch decreased significantly from 8.40+18.10 to 5.00+14.40 and 13.90+23.00 to 8.10+17.90.
However, no statistically significant changes were observed in blood pressure or serum electrolyte levels, both
of which remained within clinically acceptable ranges.

Conclusions: The application-based self-management model was associated with improvements in knowledge
and self-care behaviors among hemodialysis patients, although no short-term changes in clinical parameters
were observed. These findings suggest the potential role of digital health tools in supporting continuous care
in real-world settings. Further studies with controlled designs and longer follow-up periods are warranted to

confirm these findings.

Keywords: hemodialysis, self-management, mobile health, patient education, dietary behavior
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uay (3) Maiameaddn Wud enuduladin uazszdu
Sidnlnslavivesgihevenidonseindedladion Taed
auAgIunTIdedn Uiedlaiulumanisinnisnues

Hukeundindussiiseauanuiuaznginssunisuslan

v
[ a

AaX & AN v X A aZf o Yo
ARTU 52U AITIAN19RATNATUN O NSINSEASU
TUsunsy WeawlSsuigununaut1saulusensy
v av v ] o a IV Y]
Tayanlaslundngiudsdsednylunisimun
szuunitsguagUiswuuiduiUieilugudnans
(patient-centered care) wiaasiannudedulunis

YSuildsungfinssuiazannizunsndeuluszuzen

3sn1sAnNY

nsfnuidunsdnwimaaesuuunguien
TANANDULATUAINITUNINLYS (quasi-experimental
one-group pretest—posttest design) WieUszifiunis
wWasuwasemadnsnevdnislilunanisdanisauies
duneunaatu andunisatelauiunnisliuinig
auunAluielafion 5 wis Tulssneruna 4 wins Jswin
wmansau nMsnudeyawuadu 3 seez laun szeznou
PTUNINUN (pre-test) Aifiun1svasiudl 1-30 Squieu
WA, 2568 NauAiag199zlasuNIIANIUNITUNINUYA
Wuuoundinduilussezinan 4 davi ludaefud 1
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NINYIAN B9 30 ULIU W.A. 2568 UALITLULUAINT
unsnuss (post-test) melu 2 FUamvindaduaalusunsy
nauUszrnsfidny fo fUhelsaladetszeraatin
Aldfunisvenidendieiaiedlaiion lumiasuinig
Ad19unsAne Iun Tsangruiaumiansany
15aNEIU18an51% 1SINEIUIANNIAITAINBULADS
mhgloflenansiny uazaniuneuiaenyu lugaeiui
1 figuieu 89 30 Auggu .. 2568
nawheeliumsAidenuuuseLias (consecutive
sampling) A nftheidinasilugasiardne Taedl
nasidnd 1iud 1) fUaslsalniFesssavaniiied
F5umsrlenidendaiaiediaiion 2) o1y 18 9 Suly
3) awnsaldueundinduld wazligunsalaunsninu
Tumsithdaueundiadu @) ansnsaenu Wou wazdoans
amenwlngls vielgftie way 5) dusauidisam
nsAnw naidmeen léun 1) fuledifiunuaziie
wihguinsvedhofiegludidamindulurasszezinan
fvinisiinu 2) d8gvmeaneaiauililianunse
woaiuiomlulnsdn wildgunsaldiede wiuaem
wazlifgfdievds 3) In1gn1sdnnwniaunnses
meaRtya waz 4) Inmziulhesuuswielsalszdim
Tuszergnanuiliingd Gee1vdmansznusesulsidnw
winiluguassasionsidnsiulasenis
NsAUINIUINAI8E19lTIUTUATU G*Power
(version 3.1.9.7) lagMvunaiin1sna@euluy t-test

a

(matched pairs) MMuuAsEAUtsdIRAy (alpha) 71 0.05
81U1ANITNAADU (power) 3988y 80 WaYIUIABVISNHA
seauununans (effect size, dz = 0.5) WUIHBINIS
yundegnstum 34 518 [12] eghdlsfinn tietosiu
N1sgeyidengueiieg19sEnInen1sing (dropout rate)
ATedadlednnunguiiegafindudszanuiosas 40
LAY AUAYLIAFDENTIIEY 60 578
nsuwnsnuadulinanisinnsnueaL Uy
NSHIULOUNALATY 282181 4 dUMYA WAIUIAULLIAR
NM5IANIAULDN (self-management) [13-14] Usenausie
3 psAUsznounan laun 1) n1slinug (education):
omaseuagqunisdafnanst nsaauauluiew
Tnuinis mslasulusAuegramnzan waznsiiseds
pMsRaUnd diausluguuuuinledy Sulsinain uas
FaAu 3 LINE Official Account “iOslaidia” 2) nns
AAMUNGFNTIUAIEAULBA (self-monitoring): Hhedudin

Joya wu Msuslanemsian Ui anusulain

waziwidnga diuneUndiadu “Aulduy” was
3) N15A0aTADIN (two-way communication):
Q’ﬂwmmsaamﬁaﬁaawﬁ'nﬁuawawﬁﬁm%w
(WAWE WBTUIA LNEYNT LaztNlATUINTG) NIUTTUULIN

TOStERILLISING
L‘T‘Jammﬂﬁmmfgﬂfiamul,l,aﬂwat,ﬂ%’uaeiw
ashiausluusiazdUani uazileldunsdaeialildony
wounAnTueteeLios seinnsunsnuasldsunsaL
Tnediuananaivndn lawn wnnd weruia dnlawuiive
Larlnduns Wun1sAsIIEeUAILRSITLTen lae
ATsgy 3 v Uszneuse engsunmdlsala 1 vy
LAY D1TIAULLAATYAIEAS 2 U LATNAFDUAY
winzadlugUietses 10 senewhluldas Measiden
Asunsnues wanslumssii n luniawuan
wdasileldlun1sisy Ussnause 1) wuuasuny
Foyavhlu loud 01y e aamunmausa 01Tw 1ele
felfiou AnSn1sinwn Msguyns nnshNgs Tsasa
nsfiffqua annanisiialsalaneiiediszezantin
szaznafildfunisrenta sruauadenisveniden
HodUnv 2) wuunageuAludFIunN1TIIfRa1T
WU 10 98 waglnruinis 1uIU 10 90 708y 1 AZLULY
(AZUUUTIN 0-20 AZLUL) WAILIAINNITNUNIUITIEUNTIN
[8-11] wazsunisiiansanmiunsadadon 3) wuu
UszillungAnssunisguaniued taed 3 Useiudiniu
Idun asddat nssudsemuems wazanuderiy
Tnesalunisguamues dednudu Likert scale [15]
5 syau (1= Lidudeeteds way 5= Wiuseeeas)
AZMUUTIN 3-15 Azuuu 4) Mstudinngfinssunisusiang
onsinluusaziionnns (W nanetu uazidu) Fosan
fio Au vidolifudy Inedeniamenguiiideyansu

v
o

NULALNAINITUNINUDS Uag 5) ADULNIEVAIN

=

' v
% au Ao a

el iavnanatiniifansan eun anuduladinieunen
Fon uazAmnaduadl Saldun seduladon Tnunaden
Woann uazdayiiu neuneniden
ilemueuenailumsiiudeya (information bias)
Fre3dennaulasuniseusulaslduuiniwinggiu

E>2

o '

WeanunaulsunIsAny Yeyan1andidnduauainiig
suifoudidnnsefindvedlsmeuia wazldvisiainis
UszillunounazndinisunsnusanlnaifssiulugUieg

LARYSIY LNPANAIILAAALAABUINUITEAIULIAN
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wenanil msldinasidniduasdneenidaiaudisan
selection bias Tun1sAnLdenngusiogns
dayauvvasuanunulugisnounasndenis
WnsnLEe Lagninnudeyavianig (missing data)
AgN139TIRERUdaunduINTTEIdsUnIoaa Uy
WisAnangiingaunisiinun Tunsdliiveyalsauysal
wazlilaunsansiaaouls axdiasgsitanizdoyadi
ATUEIU (complete case analysis) THafiALTanssauUn
\easunednunzvaanguiieg Tnsfulsdeiiles
wanadurindouazaiudenuunnsgu vieAsisegiu
puAIMIgaL wazduundsnguuanaduaiud
wazIaay TuNMSWUIEUTBUAINDULAENAINITUNTNILSS
19afid paired t-test dmsudoyaiinisnszaneuuuung
lAgiN13091980UANNATIUNITNTLANLVOITBYAN DY
MTIATIEI AvuaseRuTudRynnsadai p < 0.05
desnmsfnniifuvsuednsvareduazdunis
Anvndsdina Fefianunadnslasfiansaniaouin
wafiensveaniswisundassiuduiedfynieada
Aasgnveyanielusunsy SPSS et 14.2
msAnnlasumstusesnannssIMIISEsTIY
m9deluagud veslsmenuiaumansaiy (1aviisuses
MSKH_REC 68-01-048) 1ilo¥ufl 29 nauanau 2568 wag
Ai1sunsiTennauldannuluenaisuaniniubugey
Tgasinslaneuinimnsinw deyaithansenuazih
auedayalunmsin wazdeyasneyanavzlizunsiiy
Snwndurnudumundnnisesesssuntsiveluuyed

HANTIANEA

Fruruoraatasiidnimenuisesin 99 sy
dndlvg)fumane (Govaz 67.7) englade 57.0213.9
wazanieisiieny 60 Vil anunwansa (Gevay
75.8) uarigaua (Fewaz 85.9) lagnguinsun1ImTe
wiinnusgiidnadugsiian (Fevaz 40.9) Uszannrdanils
fisreldladosinii 15,000 vIn/iiou avsatannissnw
WeUATNIWANg WoRANSTALSTUAUA MY guU3
?ﬁuqm wuludnarus (397 1)

v '
= o =

A151991 1 Jeyanugiuvetoraadasiiiiiulasenig
(n=99)

Futls o aﬂﬁﬂﬂf’ﬂi
MUY (So8a)

o10i0de @, Avadvrdiudoauy  57.0 + 139
1INTTIU)
LNFINE 67 (67.7)
A0TUNAWANTE

Tan 14 (14.1)

GERT| 75 (75.8)

RG] 8(8.1)

laisey 2(2.0)
21N

WNWATNTT 4 (4.0)

gninavilu/nssuns 8(8.1)

A1YE/UTENaUgINAdILm 13 (13.1)

winnw/aniuenyu 3(3.0)

5n1s/nsnuluiduees

33/357a A 40 (40.4)

Ladlgvinenu 31(31.3)
swwlanaifau (Um) (n=98)

<5,000 33 (33.7)

5,000-<15,000 21 (21.4)

15,000-<30,000 909.2)

>30,000 35 (35.7)
ansn1ssnen

UnInes 27 (27.3)

Usznudsau 14 (14.1)

LUNAATY/OUN/DUA/NNL 53 (53.5)

Fgiauia 2(2.0)

V599 TeteauEI 1(1.0)

laiszy 2(2.0)
nsfigaua

a 85 (85.9)

1if] 14 (14.1)
nsguynsludagiiu

qu 2(2.0)

Taigu 97 (98.0)
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A58 1 Jeyanugiuveteraaiasiiiisiulaseng
(n=99) (1)

A19199 2 VOLARUFUNTNVBINGUAIDEN
(n=99)

" ORG RGN fuds U
AU . N Y
UM (5089%) (So8a2)
nshugsludagiu Usziannsiilsauseanda 97 (98.0)
nsl 2(20) Tsauszandafinudes (reuldunnii 1 1sa)
Ly 96 (97.0) lsmnuiulaiing 93 (93.9)
laiszy 1(1.0)
1SAUNIY 46 (46.5)
Ts@nn 13 (13.1)

dnilvnfillsasou Gevar 98.0) lnglsainutosiian
Ao lsaadnudulafings (Fesag 93.9) Te4asunAe
Tsamnu (Fesaz 46.5) anvamdnvedlsalaioss
srezganiy Ae lsanduduladingeuazlsniuiniiu
Andudevay 36.4 uaz 19.2 MUAPU ANTSEEIUTES
srozamndulaalaFess 4 9 @ueelnd 2-7 )
agvioudnuaziinlsnfefiszereniifonisnagua
seillos {Uasdlugliidunonln (vascular access)
wiin arteriovenous fistula (Feeay 87.9) warlasunis
wenidendunviay 3 ads (Gosay 81.8) (il 2)

AENFINTUNIAUTS AZLUUALERTUAN T
Juan 8.43+1.67 1lu 9.11x1.22 uazaAziuUAIINS
Fulaguiniadfinduain 7.23:1.67 10y 8.4421.22
npzRudy 10 avuuuluusaziiu sieazidenves
msmeufausetolignies (sUil 1)

aunamsiialsnlaneizaseszezgarine

Tsnanuduladings 36 (36.4)
TsAumau 19 (19.2)
Linsvanme 17 (17.2)
Buq 8(8.1)
Lsalalnawesaa 7(1.1)
81/@15NY/21M5LE5U 5(5.1)
amwadale (wewdsuls) 2(2.0)
TsAuiiniinuies 2(2.0)
fla 2(2.0)
Indaun@usinia 1(1.0)
i%&lm’]ﬁ’]%ﬁlﬂﬂ"ﬁtﬂﬂiﬁﬂlﬂéa%’ﬂ 4(2,7)

@, Yremelnd)

vunanle (vascular access)

Arteriovenous fistula (AVF) 87 (87.9)
Permanent catheter 6(6.1)
Arteriovenous graft (AVG) 5(5.1)
Double lumen catheter 1(1.0)

SurunTinsenidendaduanii
2 18 (18.2)
3 81 (81.8)
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a. ditriuthuesiu msUfihedils
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Souay
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P
ﬁq"'uéﬁa‘ﬂﬂ%uq n13 wiadnsaulasanside B foudsaulasaniside
10. idesmsandianalminadealudnasiedials ]
9. ﬁnﬁﬁﬂﬂﬁﬂwwaﬁ]ﬂuga asseianndutsenululinnesnn  —
8. i‘mﬁu-uﬁm'[mﬁ"azmsluﬁmazﬂngtyl.ﬁﬂswu"nwlamﬁam I
7. wngfinevendenfaanisiesnnsain wu Indu vioussn msufihedls |
6. TﬂiﬁuﬁﬂiﬂmﬁdainmﬂéﬂiUﬂamﬁamashﬂi N
5. windoamadaldsiuludoams madenowmsyiela T
4. *il'a'[mﬁaaﬂms%’lﬁﬂwwamﬁammsS*'UUSwwmn‘ﬁqm .
3. ingthevenidanilsziuieanadludangs msvandssamsuiale Ry
2. a'ﬁmms'nﬁm'lmﬁ'ﬁﬂdEJ;TthyLﬁ'EJmnmiﬂantﬁam I
1. folmhuemnsfioraueninthemendent e ymlannts WlA U so s e
0 20 40 60 80 100

U 1 amudFesanmiuasinruinis Wisuisuneu-vdadrsalasiniside (n=99)
AzuuungAnssunsquanuedlassaniintunn  suedillefulinunnudsusasegaiifoddgmsada
10.34+2.29 1{u 13.36+1.64 (AaAsAuuANG1Y = (514971 3)
+3.02, p<0.001) MNAZLULLAN 15 AzLUY TnuAzLUY dwinfliutusewisnsweniden (nterdialytic
5186w TEun n1ssidadn nnsuusEniuenns weight gain) ArAusulaindalndnuaylauealndnnou
mmﬁaﬁ"ﬂumi@,l,ammaq Lﬁuﬁuaﬂwﬁﬁ’aéﬁzymﬂaﬁa Woniden (pre-dialysis systolic and diastolic blood
(151971 3) dmsumginssunisuilomevnafin esiest  pressure) Suwunliuanandntes wildfsseduioddy
wgnduiiidoyansuienoutasudenisunsnues  yeadd (p>0.05) uenand sedulmion Tnuvaideou
nuirfesazvesnsvilanomnnfuluiiodnanasain  veawn uasdayiuludonliiuAsuuasededieddy
8.4+18.1 1Ju 5.0+14.4 (ALaduAIULANAIY = —3.4, N9ADR Imaf"hmmaﬁﬂé’amajSuﬂaaﬁaau%’ulﬁmaaﬂ
p=0.011) uarlufenarsiuanasain 13.9423.0  szezansinu (s1sfi 3)
Wu 8.1+17.9 (fhl,aﬁammmmm = -5.8, p=0.025)
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A1319% 3 NgRnssuLazHaaNSN RTINS BUTBUNDURE NALTTINLATINITINY

ATHULRGY (SD) ANULANK p-value
daya faudnsau naadgau (95% C)
1A59N15998 1A59n15998
wqﬁnssums@uamutaﬂmamwsw 10.34 (2.29) 13.36 (1.64) 3.02 (2.63, 3.41) <0.001
(n=99, 15 AZLUY)
nssaieni (5 Azuuw) 3.53(0.79) 4.45 (0.58) 0.93(0.79, 1.07) <0.001
ANINIUDINNT (5 ALUL) 3.37(0.85) 4.45 (0.61) 1.08 (0.93, 1.23) <0.001
audesiulaesin lunsguaniies 3.44 (0.87) 4.45 (0.59) 1.01(0.85,1.17)  <0.001
(5 AZLUU)
neANIIUNISHUAN ($ouaz)
91913191 (n=31) 8.4 (18.1) 5.0 (14.4) -3.46 (-6.07,-0.86)  0.011
Asga-Angegn 0.0-84.6 0.0-66.7
21315na193U4 (h=32) 13.9 (23.0) 8.1(17.9) -5.74 (-10.70, -0.78) 0.025
AAgAa-Angegn 0.0-76.9 0.0-75.0
215y (n=31) 15.7 (22.4) 18.1 (33.0) 23.8 (-9.37, 14.13) 0.681
AAga-Angagn 0.0-84.0 0.0-100
dhaindlintussninanseniden 2.69 (1.33) 261(119)  -0.08(-023,008 0315
(n=99, Alan3u)
szauauaulainnaunisnaniden
(n=99, dagdiunsusan)
AIAUAUlaRedalnan 146.9 (15.1) 145.7 (13.8) -1.22 (-3.22, 0.78) 0.229
mausulaiinlauealndn 73.8 (9.5) 73.4(9.4) 042 (-1.56,0.71)  0.463
syaudianinslaineuniswaniian (n=98)
l9imsu (mEg/L) 136.5 (3.3) 136.4 (3.2) -0.09 (-0.83, 0.65) 0.812
TUupa@en (mEg/L) 4.4 (0.6) 4.4 (0.6) 0.02 (-0.13, 0.17) 0.750
Woawln (mg/dL) 4.1 (1.3) 4.2 (1.5) 0.14 (-0.13, 0.42) 0.303
Jayiiu (g/dL) 4.3 (0.3) 4.0 (0.3) -0.25 (-0.86,0.36)  0.417

F2150d

nsAnminudn nendanislilieanisianis
PULBILUUYTIN T LLEUNETY ftaeTsalnTess
syuzgaedldiunisonideniiazuuuniiuiuay
noAnssunIsguanuLeuiutuseslifud Agymnaada
Tnsiamzdumsardnansiuagnsuslnalados v bl
WUmim%"sJuLL‘LJaaaéwqﬁﬁsﬁwﬁmaq@Tz%ﬁ’mmmﬁﬁﬂiu
srerdu avfiout sULUUNsEan P LLEUNRLATY

T anBHaluNTTRILIANTUAENORNTTUN TOWANLLDS
vasrheneniion [1,16]
MafisdurasnzuuuALEuaEIAnTINNNIRLA
auasluniiduiiaenadestunisdnuinouniifisienu
Fnsunsnuendanginssuuaznisidiniesiiondsa
aunsatieduaiuanuiuasnganssuguainlugdie
15alald [4,17] nalnflenavunesune leun Aswau
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23AUTENOUYRINITIANINS MIRAMIUNGANTIN wazn1s
Wﬁagaf]amﬁuamqﬁmﬁm PIYLESNATANUATENTIN
fuazatuayumsuiudsunginssuegiaduszuy
AAARDINULIANYBINITTANITAULBINAT N B AN
Wesiulupuiosvas Bandura [18] ludruvesngfngsu
nsuslnre sy wuindinisanadluieduaznansty
wiliasuudadluiiody senvaviioudvisnavesuium
edenuuazasounds tesanniedusiniigadesiy
N1350USENIUBIUITIINAUNIBNITUSLAAUDN T
virlsinisauaungAnssuildeinnds 4lsiuds
ausnduluniseanwuunisunsnussiinasadeds
Uunmedsaupiudaluiunistinnuiseuana
whaznuwuiltuwesnisiwdsundaslufianiedia
yasrauiulafinuazintianiadaedl ualinuang
wanf1segafitedAyni19ads Feenaeduneléann
syeznANsANALTAY WesnmsasuuUamnnadn
TugthelsniFeds SnfesenduszozinaiuiuuazaIy
GiaLﬁawaqwqaﬂiiu [16,19] nagwiiaenndnaruy
UNMSANETINUINNTUNS U uLaUNAIATuaTLNSe
USuusmgiinssuuay self-efficacy ldnouilazdinasio
nadnsn1epatnluszezen [17,20] vauzfinnsAnen
WUU randomized controlled trial UN9NISANWITIBU
Janswasunlamisduaiienainduileiistoziian
MsRamuionTu [21]
nan1sANwIHaenAdafUn1sAnETeluLas
FsUsTneTiandliiug digital health interventions
anansadauaunmsdnnsaueslugUlslsalald lnsanie
lunuaui weAnssu way self-efficacy [17,22-24]
Tursunuszelng mslduname suifithoduing 1wy
LINE Sdnennlunisifiunisiideuezmiudeiiiomes
nsdoans [10] Fsaonndetunuiliiuues mobile health
fsjafunsguanuusielilesuas patient-centered care
[20] 9aauddnyuesnisinuil Ae n1sUszyndld
walulaffdvia TunsguadtaslsalniFessszeraniing
fi¥unsvleniden neldusunmsliu3nisass (realworld
setting) F2UINITOONLUUNITUNIALIILABTAL
avanudvndn avvieuirnudululalunisiludssynd
Tlussuuuinisguam uenainil nsfinwdainaue
maé’wéazmmauﬂquﬁgQG?ﬂuﬂqwmif NOANTIUNITALA
AULRY Lavkaansnepddn Yreliiuninvesnasnn
msunsnuasldseusuand ety

v
oy o

nsAnwrifidedidniiadsinunfiansaivang
Usgms laud 1) gUuuumsideidannaasuuungsiied
NU-1A1 (single-group pre-post design) vilwiidodnin
lunisprugudindsunsndeunisusn wazldaiuise
aguanuduiusdanguazraladaiauvindunisng
wuuiinguaiugu 2) sveznamsinauRaiineudady
anadsliisanesensdunanisivdsunuasewadns
nemdtiniidasendeatlunisuiunginssu 3) dedin
sunsiidanelulad Tnefadeniameiisfianunsa
Taunsnluule orvdwwasionisumanisfneluusuld
(generalizability) Tunguuszansdigiengnievinsinue
Fupdvia uenand gnIINTRBUNTUYRITRLANGFNTTY
msfuduififie¥esay 30 uagnishiaansasiusm
sﬁ’a;gammﬁuiaﬁmﬁﬁm (home blood pressure
monitoring) 1§ 19vildn1sUssiiunadnsludud
linsounau uar 4) doyangdnssuiildainnisseany
sheaued (self-reporting) a1afiAuAaALAADUS DS
11INBARIINNITININ (recall bias) LagaARIINNITHOU
Tigfn1uaueavisvesdsau (social desirability bias)

ptalsiinu nsAnuiillfasiioudsdnenmues

a

nsdnalulagidviaudszgndldlunisauadiaelsale
Sessszbzanineisunisenidenneliuiunvesns
THu3nisess dadufnddylunsiamugiuuunisqua
Averenidenlusuian Tnslanivludunisatvayu
mMsdnnisnues Msamunginssuedeeios uay
mduasunsguasuudndiisdumudnans ail dwsy
n1sfnulueuian AITHAITNINITEOAKUUNITANY
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Abstract
Background and objectives: Hip fracture in older adults is associated with substantial morbidity, mortality, and

healthcare utilization. Prolonged hospital length of stay (LOS) after hip fracture surgery is clinically important
because it may reflect delayed recovery, increase resource use, and be associated with poorer outcomes.
However, evidence on potentially modifiable predictors of prolonged LOS in general hospitals in Thailand
remains limited. This study aimed to identify prognostic factors associated with prolonged hospital LOS in
elderly patients undergoing hip fracture surgery at Mae Sot Hospital. Secondary objectives were to evaluate the
association of prolonged LOS with hospitalization cost and 1-year mortality.

Methods: This retrospective cohort study included patients aged 60 years or older who underwent surgery for
hip fracture at Mae Sot Hospital between January 2018 and December 2023. Prolonged LOS was defined as a
hospital stay of more than 10 days. Demographic, clinical, perioperative, and rehabilitation-related variables
were an alyzed. Univariable and multivariable regression analyses were performed to identify factors associat-
ed with prolonged LOS. Additional analyses were conducted to examine the association of prolonged LOS with
hospitalization cost and 1-year mortality.

Results: A total of 223 patients were included. Delayed surgery of more than 3 days was independently
associated with prolonged LOS, whereas early rehabilitation was associated with a reduced likelihood of
prolonged LOS. Prolonged LOS was also associated with increased hospitalization cost. In univariable analysis,
prolonged LOS was associated with higher 1-year mortality.

Conclusions: In this general hospital setting, delayed surgery and lack of early rehabilitation were important
factors associated with prolonged hospitalization after hip fracture surgery. Prolonged LOS was also associated
with higher hospitalization cost and worse 1-year survival. These findings support efforts to improve early

surgical access and timely postoperative rehabilitation in elderly hip fracture care.

Keywords: hip fracture, length of stay, mortality, elderly and cost
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Introduction

Hip fractures are a significant public health
concern, particularly among the elderly population.
Hip fractures are associated with a high level of
morbidity and are known to significantly impact
patient outcomes, healthcare costs, and resource
utilization. Of particular concern is the issue of
prolonged hospitalization in hip fracture patients,
which has been linked to a range of adverse
outcomes, including increased healthcare costs and
higher mortality rates.

In elderly patients who experience prolonged
hospital stays, there is a higher likelihood of
complications and increased mortality rates,
particularly in cases of hip fractures. A study conducted
in Sweden [1,2] reached the conclusion that patients
with hip fractures who had hospital stays exceeding
10 days had a significantly higher mortality rate
compared to those with shorter hospitalizations. This
finding aligns with Lucas’ study [3], which demonstrated
that patients who experienced hospital stays of 11-14
days due to hip fractures had a 32% higher likelihood
of mortality within 30 days after discharge. These
findings appear to differ from those reported by
Atthakomol et al. [4]. One possible explanation is that
their study included patients who did not undergo
surgery, whereas the present study included only
surgically treated patients.

Numerous factors contribute to post-operative
complications and mortality rates in elderly patients
with hip fractures. The most common factor is
post-operative pneumonia. Previous studies [5,6] have
indicated that post-operative pneumonia in patients
is associated with an increased mortality rate, as
highlighted in the following data. The timing of surgery
[7-10] for hip fractures is a critical factor that can
significantly impact patient outcomes. The goal is to
perform surgery as soon as possible after the fracture
to optimize results. The optimal timing can vary
depending on the specific clinical circumstances, but
the general guideline is to operate within 48 hours of

admission. Other factors, of equal significance,

affecting hospital stays are medical comorbidities:
cardiovascular diseases (CVD), respiratory diseases
(esp. COPD), diabetes mellitus (DM), neurological
underlying, renal impairment and age [3,11-13].
The examples mentioned are just a few common
instances. In reality, there are numerous additional
factors [1,4,10,14-18] that influence the subject under
further investigation.

Early postoperative rehabilitation is an
important component of recovery in hip fracture
patients. Prior studies have shown that early
mobilization after surgery can reduce length of
hospital stay and improve functional recovery [19,20].
However, in resource-limited settings, delays in
rehabilitation remain common and may contribute
to prolonged hospitalization and poorer long-term
outcomes.

However, evidence regarding factors associated
with prolonged hospital length of stay in elderly hip
fracture patients remains limited in Thailand,
particularly in general hospitals. A better understanding
of these factors may help improve perioperative care
pathways, optimize resource utilization, and support
better outcomes in this vulnerable population. We
hypothesized that delayed surgery and delayed
initiation of rehabilitation are associated with
prolonged hospital length of stay in elderly patients
with hip fractures. Therefore, the primary objective of
this study was to identify prognostic factors associated
with prolonged hospital length of stay (LOS) in
elderly patients undergoing hip fracture surgery at
Mae Sot Hospital. The secondary objectives were to
evaluate the association of prolonged LOS with

hospitalization cost and 1-year mortality.

Methods

Study design and participants
This retrospective study included patients aged
60 years or older were included, as this age group
represents the typical population affected by fragility
hip fractures who underwent surgery for hip fracture

at Mae Sot Hospital between January 2018 and
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December 2023. The study focused on hip fractures
resulting from low-energy trauma, such as a fall from
standing height, which is typical of fragility fractures
in older adults. Patients were excluded if they had
pathological fractures, high-energy trauma, multiple
traumatic injuries involving other anatomical regions,
incomplete essential clinical data, or died before
surgery. This study was approved by the Ethics
Committee of Mae Sot Hospital, Thailand (Approval
No. MSHP 32/2568). Patient data were retrieved from
medical record and anonymized prior to analysis. All
data were handled in accordance with institutional
guidelines, and patient confidentiality was strictly
maintained. No identifiable personal information was

included in the dataset.

Data collection and study variables

Clinical data were retrieved from the hospital
medical record system and related databases. The
collected variables included demographic characteristics,
comorbidities, preoperative laboratory results,
perioperative factors, rehabilitation timing, length of
hospital stay, hospitalization cost, and 1-year mortality.
Demographic and clinical variables included age, sex,
ambulatory status, American Society of Anesthesiologists
(ASA) classification, DM, hypertension (HT), CVD, COPD,
renal impairment or chronic kidney disease (CKD), and
preoperative anemia. Operative variables included
type of surgery, time from admission to surgery, and
time from surgery to initiation of rehabilitation.
Multi-comorbidity was defined as the presence of two
or more comorbid conditions in the same patient,
including DM, HT, CVD, CKD, and COPD, based on
available medical records.

Rehabilitation initiation was defined as the first
postoperative mobilization, including sitting at the
bedside, standing, or assisted ambulation, as recorded
in the medical record. Early rehabilitation was defined
as initiation of rehabilitation within 72 hours after
surgery. Variables were categorized into patient-related
factors (e.g., age, sex, comorbidities, nutritional status,

dementia) and treatment-related factors (e.g., time

to surgery, type of surgery). Hospitalization cost was
defined as the total direct medical cost incurred
during the index admission, from admission to
discharge, obtained from the hospital billing system.
Indirect and non-medical costs were not included.
The analysis was conducted from the healthcare

provider perspective.

Outcomes

The primary outcome of this study was
prolonged hospital length of stay (LOS), defined as
more than 10 days. This cutoff was chosen based on
previous literature demonstrating that hospital stays
beyond 10 days are associated with poorer clinical
outcomes, including increased mortality [1], and
provides a clinically meaningful threshold for
identifying prolonged hospitalization in routine clinical
practice. Factors associated with prolonged LOS were
evaluated. Secondary outcomes were hospitalization

cost and 1-year mortality.

Statistical analysis

Categorical variables were presented as
frequencies and percentages, while continuous
variables were summarized as mean + standard
deviation or median with interquartile range, as
appropriate. Comparisons between groups were
performed using the chi-square test or Fisher’s exact
test for categorical variables, and the independent
t-test or Mann-Whitney U test for continuous
variables, as appropriate.

Univariable analysis was first performed to
identify factors associated with prolonged LOS.
Variables considered clinically relevant, together with
those showing significance in univariable analysis, were
entered into the multivariable model. Multivariable
logistic regression was used to identify independent
factors associated with prolonged LOS, and
Multivariable logistic regression analysis was
performed, and adjusted odds ratios (aORs) with 95%

confidence intervals were reported.
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For secondary outcomes, multivariable linear
regression was used to evaluate factors associated
with hospitalization cost. For 1-year mortality,
univariable logistic regression was performed because
mortality was analyzed as a binary outcome at 1 year
after surgery. Results for mortality analysis are
presented as odds ratios with 95% confidence intervals.

A p-value of less than 0.05 was considered statistically

Table 1 Baseline characteristics of the study population

significant. All statistical analyses were performed
using Stata version 14.1 (StataCorp, College Station,
TX, USA).

Results
Baseline characteristics
Baseline demographic and clinical characteristics

of the study population are summarized in Table 1.

Total (n = 233)

LOS <10 days LOS >10 days

Variables p-values
n (%) (n=184) (n=39)
Age, years (mean + SD) 75.48 + 9.67 74.53+9.62 79.97+8.70 0.001
Sex, Female 153 (68.61) 130 23 0.15
ASA classification, n (%)

High (lll-IV) 161 (72.20) 126 35 0.007
DM 48 (21.52) 35 13 0.048
HT 141 (63.23) 114 27 0.39
CVvD 21(9.42) 15 6 0.16
COPD 25(11.21) 20 5 0.73
Renal impairment or CKD 179 (80.27) 142 37 0.012
Multi-comorbidity (>2) 84 (37.67) 62 22 0.008
Type of surgery

Hip replacement 77 (34.53) 58 19 0.04
Internal fixation 146 (65.47) 126 20
Time to surgery (day) 2.58 + 2.99 2.13+2.61 4.74+3.68 <0.001
Time surgery to rehab (day) 3.46 + 6.41 2.67+4.73 7.29+10.82 <0.001
LOS (day) 8.08 + 8.71 5.79+1.93 18.84+16.75 <0.001
Cost (Baht) 69142.32 + 38645.13  59249.53+16781.56  115816+68256.9  <0.001

Factors associated with prolonged length of
hospital stay (LOS) (>10 days)

Among the 223 patients, 59 (26.5%) experienced
prolonged LOS (>10 days). In univariable analysis, age,
high ASA classification (lll-IV), multi-comorbidity (>2),

delayed surgery of more than 3 days, and absence of

early rehabilitation were significantly associated with
prolonged LOS. Procedure type, diabetes mellitus,
and kidney dysfunction also showed significant
associations in univariable analysis, while intraoperative

hypotension showed a borderline association (Table 2).
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Table 2 Univariable analysis for factors associated

with prolonged LOS

Factors p-values
Age 0.0013
ASA high 0.007
Multi-comorbidity >2 0.008
Time to surgery >3d <0.001
Early rehabilitation <0.001

Procedure type (arthroplasty vs fixation) 0.04
DM 0.048

Kidney dysfunction 0.012

In multivariable logistic regression analysis,
delayed surgery of more than 3 days remained a
strong independent factor associated with prolonged
LOS (OR 13.11, 95% Cl 4.69-36.60, p < 0.001). Early
rehabilitation was associated with a lower likelihood
of prolonged LOS (OR 0.16, 95% Cl 0.06-0.44,
p < 0.001). Older age was also independently
associated with prolonged LOS (OR 1.07, 95%
Cl11.01-1.13, p = 0.017) (Table 3).

Table 3 Multivariable logistic regression analysis for predictors of prolonged LOS (AOR, 95% ClI)

Factors AORs (95% ClI) p-values
Age 1.07 (1.01-1.13) 0.017
ASA high 1.16 (0.30-4.48) 0.83
Procedure (arthroplasty) 1.14 (0.47-2.74) 0.77
Time to surgery >3d 13.11 (4.69-36.60) <0.001
Early rehabilitation 0.16 (0.06-0.44) <0.001
Multi-comorbidity >2 2.02 (0.85-4.74) 0.11

Factors associated with hospitalization cost
Hospitalization cost was further analyzed as a
secondary outcome. In multivariable linear regression
analysis, each additional hospital day was associated
with a 2.12% increase in total hospitalization cost
(95% Cl 1.70%-2.55%, p < 0.001). High ASA

classification (ll-IV) was also independently associated
with a 19.5% increase in hospitalization cost (95% Cl
8.8%-30.2%, p < 0.001). Procedure type was
significantly associated with increased cost, whereas
multi-comorbidity was not significantly associated
with cost in the final model (Table 4).

Table 4 Factors associated with increased hospitalization cost (multivariate linear regression analysis)

Factors % increase in cost 95% Cls p-values
LOS (per 1 day) 2.12 1.70 - 2.55 <0.001
ASA high (llI-IV) 19.5 8.8 - 30.2 <0.001
Multi-comorbidity >2 2.39 -5.16 - 9.95 0.535
Procedure (arthroplasty vs Fixation) 35.44 25.42 -45.45 <0.001
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Association between prolonged LOS and 1-year
mortality

During the 1-year follow-up period, 32 patients
(14.3%) died. In univariable analysis, prolonged LOS
(>10 days), older age, and lower preoperative
hemoglobin were associated with 1-year mortality,
whereas kidney dysfunction and high ASA classification
were not statistically significant in univariable analysis,
prolonged LOS (>10 days) was significantly associated
with increased 1-year mortality (OR 3.05, 95% Cl
1.33-7.01, p = 0.009).

Discussion

This retrospective cohort study identified
several factors associated with prolonged hospital
length of stay (LOS >10 days) in elderly patients
undergoing hip fracture surgery at Mae Sot Hospital.
Delayed surgery of more than 3 days and the absence
of early rehabilitation were the most important factors
associated with prolonged LOS [9]. However,
implementation in general hospitals may be more
challenging than in large centers because of
differences in staffing, operative capacity, referral
patterns, and rehabilitation resources. Compared with
studies from tertiary or high-volume centers, our
findings suggest that system-level factors, such as
resource availability and workflow efficiency, may play
a more prominent role in general hospital settings. In
contrast, while previous studies have reported a
stronger impact of comorbidities on length of stay,
this effect was less pronounced in our cohort. This
difference may reflect variations in patient
characteristics, care pathways, and healthcare system
constraints in resource-limited settings. For this
reason, our findings may be especially useful for
hospitals working under similar real-world limitations.

Our multivariable model for prolonged LOS was
designed to focus on clinically relevant and practically
applicable factors. In this context, variables such as
time to surgery and rehabilitation timing were retained
not only because of their statistical association, but

also because they are potentially modifiable and have

been consistently emphasized in previous studies
[3,19,21]. This is particularly important in a general
hospital setting, where improvements in coordination
and process of care may be more feasible than
expanding highly specialized services.

From a cost-analysis perspective, each
additional day of hospital stay was associated with a
2.12% increase in hospitalization cost. High ASA class
(I-1V) also contributed significantly to increased cost,
and procedure type was associated with greater
expenditure. These findings are consistent with prior
economic evaluations indicating that prolonged LOS
is a key cost driver in hip fracture care [20,22-24]. In
Thailand’s public health system, where resources are
constrained, this finding supports the practical value
of reducing avoidable delay while maintaining
quality of care. In general hospitals, where bed
turnover and staffing limitations directly affect service
delivery, shortening unnecessary LOS may be
particularly relevant for everyday hospital management.

This study has several important strengths. First,
it was conducted in a general hospital setting, which
may better reflect real-world clinical practice
compared with studies from tertiary or high-volume
centers. In addition, our findings highlight the role of
modifiable perioperative factors, particularly surgical
delay and early rehabilitation, as key determinants of
prolonged length of stay. These factors represent
practical targets for improving patient outcomes in
resource-limited settings. Furthermore, to our
knowledge, this is one of the few studies focusing on
this patient population in a non-tertiary hospital
context in our region, providing data that may be
more applicable to similar healthcare systems.

A crude association between prolonged LOS
and 1-year mortality was observed in univariable
analysis. This finding should be interpreted cautiously.
Although prolonged LOS was associated with 1-year
mortality in univariable analysis, this finding should
be interpreted with caution, as it may reflect
underlying patient factors rather than a direct causal

relationship. Prolonged LOS may reflect greater
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frailty, perioperative complexity, postoperative
complications, or a higher burden of illness among
patients requiring longer hospitalization, rather than
LOS itself being the sole explanation for mortality risk
[1,4,25-27]. In contrast, higher hemoglobin levels were
protective [4], suggesting that perioperative anemia
may still be clinically relevant. Because mortality was
a secondary outcome in this study, the observed
association is better interpreted as a clinically relevant
signal than as definitive evidence of an independent
prognostic effect.

These results suggest that hospital administrators
and clinicians should focus on practical system-level
improvements, particularly timely surgical access and
early rehabilitation. Such measures may be especially
valuable in general hospitals, where workflow
constraints and resource limitations differ substantially
from large referral centers. These findings suggest that
optimizing timely surgery and early rehabilitation may
be important targets for improving outcomes in
general hospital settings. In addition, the study was
conducted at a single general hospital, which may
limit generalizability to other settings, especially large
tertiary or university hospitals with different infrastructure
and care pathways. However, this may also be
considered a strength, as the findings are likely to
reflect real-world practice in general hospitals more
directly. Furthermore, although hospitalization cost
and 1-year mortality were evaluated as secondary
outcomes, the study was primarily designed to
identify factors associated with prolonged LOS. Future
research should explore whether improvement of
perioperative care pathways can reduce LOS and

improve efficiency in similar hospital settings.

Conclusion

This study identified delayed surgery (>3 days)
and absence of early rehabilitation as key factors
associated with prolonged hospital length of stay in
elderly patients undergoing hip fracture surgery. These
findings emphasize the importance of timely surgical

management and early postoperative mobilization as

potentially modifiable targets in general hospital
settings. Further studies are warranted to evaluate
whether optimizing these factors can translate into

improved patient outcomes.
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Abstract

Background and objectives: Hypomagnesemia is common in patients with chronic kidney disease (CKD) and

may increase cardiovascular risk. Albuminuria is an important marker of CKD severity and is also associated with
cardiovascular outcomes. However, evidence regarding the association between hypomagnesemia and
albuminuria in CKD remains limited. This study aimed to investigate the association between hypomagnesemia and
albuminuria in patients with CKD, and to evaluate the relationship between fractional excretion of magnesium
(FEMg) and albuminuria.

Methods: A cross-sectional study was conducted among CKD patients attending the CKD clinic at Thasala
Hospital between December 2025 and January 2026. Participants were classified into hypomagnesemia (serum
Mg < 1.7 mg/dL) and normomagnesemia groups. Albuminuria was defined as UACR > 30 mg/g. Clinical
characteristics and laboratory parameters were compared between groups. Factors associated with
hypomagnesemia were assessed using univariate and multivariable analyses. ROC curve analysis was performed
to determine the optimal cut-off values of UACR for discriminating hypomagnesemia, and of serum magnesium
and FEMg for discriminating albuminuria.

Results: A total of 131 patients were included (median age 69 years; 51.9% female). Albuminuria was present
in 69 patients (52.7%), and hypomagnesemia was observed in 35 patients (26.7%). In multivariable analysis,
albuminuria was independently associated with hypomagnesemia (ORadJ_ = 3.65, 95% Cl 2.46-5.25; p < 0.001).
Lower estimated glomerular filtration rate (eGFR) (ORadj = 1.09, 95% Cl 1.02-1.18; p = 0.017) and longer CKD
duration (ORadj = 1.01, 95% CI 1.00-1.02; p = 0.011) were also significantly associated with hypomagnesemia.
ROC curve analysis identified an optimal UACR cut-off of 80.0 mg/g for discriminating hypomagnesemia
(AUC = 0.857), a serum magnesium cut-off of <1.60 mg/dL for discriminating albuminuria (AUC = 0.743), and an
optimal FEMg cut-off of 8.36% for discriminating albuminuria (AUC = 0.743).

Conclusions: Albuminuria was independently associated with hypomagnesemia in patients with CKD. Lower

eGFR and longer CKD duration were also associated with hypomagnesemia.

Keywords: hypomagnesemia, albuminuria, chronic kidney disease
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Tudaae (albuminuria) Aaseau urine albumin-to-cre-
atinine ratio (UACR) = 30 un./nSu

Auualiensidiunistununii@eunislaay
Wi [(unil@eulutdagniexaosiiuluiden)/
(0.7xuunil@euludonxasesAtduludasig)]x 100

A5IATIZANGEDA

dwdl 1 Tinseiuieuiisuauwananasening
nay lnefuusiaangu (categorical variables) ffun1y
wunfidesludenin dwiudeyasuusidengy naaou
AUENRUENSERALAglY Chi-squared test #3e Fisher’s
exact test W’lﬂﬁau‘jaﬁﬂﬁﬂizmaﬁﬂﬂmﬁ non-parametric
test InsdoindtudAynsadfidlen p < 0.05

dwd 2 Aeseinadfvesnnuduiudsening
azuunii@ouluidens Aunguitiangdayiiuilu
taaz 19 logistic regression analysis

dd 3 Aeseinadfvesanuduiudsening
Yadenrsadinfuninzuuniidenludendlaeld
multiple logistic regression analysis

ddl 4 Wpsgsiiagadainzan o szdy
Fayfusrludaans sziuuundBesludon uazdnsndru
nstukunili@eun1elaanie Iaeld ROC curve analysis
Weussluanuaiunsalunissiuunanzuuniidey
Tuideasuazanzdayfiusiluiaai: lnewargada

uungaunie Youden index

AIUASUNIIFAT 2569: 41(4) ®

3YTITUNTINY

mMfeesi i unszuIunTinNsanFuTenIs
WeanauenssunsiasanTeluuyed drineu
A1515UAVIINIAUATATTITUINY MHN8LavSUTed NSTPH
180/2568 WlaYuii 18 Awneau 2568

NANISANEI
dnunzialuvasding

¥

1NA15199 1 AR50 9899uun 131 519

U
1%

Wuwands 68 518 (3ewaz 51.9) 91gilsegiu 69 U
dleuvsszovveddsalnitodiniu eGFR nuinlulsale
SeSuszeriiany Swau 44 e (Gesa 32.8) svexiid
F1u3m 57 91 (Gevay 43.5) wagsreeivh S1uau 30 318
(Soeay 22.9) lnerthednlngillsasau laun Tsannudy
lafings 116 518 (Sevae 88.5) lsaluduluiFongs 116 9e
($ovay 88.5) wazlsaluminu 75 518 (Gowaz 57.3)
amvedlsalaitessiinutesiignie Tsauwnu 72 91
(Sogay 55.0) sosadunfe lsaAuduladings 33 51g
(3o8ay 25.2) way lsaladniauiiess (chronic
glomerulonephritis) 16 518 (5owaz 12.2) zuziian
nssiulsalaide¥edendsegu 69 Wou

aunislden nudgvaelasuen ACEl 13 51
(508@ 9.9), ARB 12 578 (3888¥ 9.2), calcium channel
blocker 98 518 (5a8ay 74.8), statin 116 578 (3peay
88.5), proton pump inhibitor 37 518 (Soway 28.2),
eutaanie (furosemide, hydrochlorothiazide) 53 51
(Soway 40.5) wag SGLT2 inhibitor 5 518 (598az 3.8)
uananiiny aedayfiusiluliaan: @lbuminuria)
69 319

1NN1ITWUNELTITITITeAUTEAURUN TG oY
Tuiden Tnervun nnzuuniiFesludend wuindidiae
35 518 ($ovaz 26.7) waznnzuunii@vululdenuns
96 318 (Fowaz 73.3) wWuil e Arudulalin Avdl
wane svevnamndulsalateds nsvheuveds
(BUN, serum creatinine wag eGFR) A1n19lafiningn
(hemoglobin wag hematocrit) saufenslgendnagy
A9 9 (11 ACEI, ARB, calcium channel blocker, proton
pump inhibitor, SGLT2 inhibitor waze1dutaaiy)
wazAstauaiiou o ldun thana (FBS) lesuluiden
(TC, TG, HDL-C, LDL-C) whawey latfed Iwunawgey

o w

luansuaiun waznsngsn lduansiuegiedidudfy

7

FENINADINGY
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ogalsfin wuinguanzuunii@esludens
fmgunnnitegnelifuddny (72.0 [61.0, 80.0] vs 61.5
[50.5, 70.0], p = 0.010) &5z ghanssiulsalaEeds
11NN ogedtvdAny (83 [34, 140] vs 39 [12, 69],

fIfn UACR gandnegneiliidnAny (182.2 [128.1, 300.0]
vs 25.0 [16.8, 68.8] mg/g, p = 0.010) uazilonsiau
nsfununii@eunielaanizainitegraiidedAgy
(9.50 [7.80, 12.40] vs 6.30 [4.50, 8.10], p = 0.02)

p = 0.010) Hszauneainnginitegrafidoddgy Weieuiunguuuni@esludenund

(3.90 [3.60, 4.30] vs 3.60 [3.30, 4.20], p = 0.021) 53al318

M13199 1 AnwariugIuewlinTndde wiwmuansuunidedlubon

FUnefifiszay fUnedisinngg
anwazUszansiianeg 5724 (n=131) Ltunﬁi%'au“lmﬁaﬂ u,un?l,e?jﬂulw,ﬁaﬂ p-values
Unk (n=96) M1 (n=35)
9w (Gowaz)  9wu (3ewaz)
Foyavialy
97 ), ‘ﬁﬁ&@’]u [IQR] 69.0 [57.0, 78.0] 61.5 [50.5, 70.0] 72.0 [61.0, 80.0] 0.010
bNFIYE 62 (47.3) 49 (51.0) 13 (37.1) 0.206
AMUAUTELNAN 135.6 (16.3) 134.7 (17.2) 137.8 (13.5) 0.287
(Wu.Usen)
Anuaulawaalnan 69.9+13.3 68.7+12.6 73.1+14.7 0.120
(1.U59%) (mean+SD)
fuiluianie (mean+SD) 25.3+5.8 24.7+5.5 27.0+6.4 0.065
UseTRguyvs 34 (26.0) 28 (29.2) 6(17.1) 0.232
TsAsau
ANUAULATIngs 116 (88.5) 87 (90.6) 29 (82.9) 0.201
VUNTIU 75 (57.3) 53 (55.2) 22 (62.9) 0.601
EEGIGE 116 (88.5) 85 (88.5) 31 (88.6) 1.000
wWudenilafiu 27 (20.6) 23 (24.0) 4(11.6) 0.177
NADALADAANDIAY 14 (10.7) 8(8.3) 6(17.1) 0.201
nasaldoALAsdIulaTY 11 (8.4) 7(7.3) 4(11.4) 0.486
R
svezvaslsnlnitoss
svueil 3 44 (32.8) 32 (33.7) 11 (31.9) 0.372
svaedi 4 57 (43.5) a4 (46.3) 13 (37.1)
syeedl 5 30 (22.9) 19 (20.0) 11 (31.4)
szezalnbulin (Row) [IQR] 69 [27, 130] 39 [12, 69] 83 [34, 140] 0.010
dnnnlsale
TsAUImUY 72 (55.4) 52 (54.7) 20 (57.1) 0.412
Tsrlasniauidess 16 (12.3) 8 (8.4) 8(22.9)
lsaauiulaing 33 (25.4) 26 (27.4) 7(20.0)
lsaviaonidonuaslnfiu 4(3.1) 4 (4.3) 0(0.0)
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‘H. LY dy v v 1 a o 1 a A A 1
M1919N 1 ANYISNUTIUVDIRUITINIY wussmunmMeiuni@esluden (»9)

fUneiifisziu fUneiitianag
dnwazUszynsiiang 394 (n=131) Lmnﬁt\%ﬂmam Lmﬂ?l’%ﬂﬂmaaﬂ p-values
Unf (n=96) A1 (n=35)
wu Bowaz)  31uau (Sevay)

TsAgethvanegeuin

o L , 1(0.8) 1(1.1) 0(0.0)

DYVBAVNNWUTNIIULUUALU
eiilasu

ACEI 13(9.9) 0(10.4) 3(8.6) 1.000

ARB 12(9.2) 8 (8.3) 4(11.4) 0.733

Spironolactone 2 (1.5) 2(2.1) 0(0.0) 1.000

Calcium channel blocker 98 (74.8) 2 (75.0) 26 (74.3) 1.000

Statin 116 (88.5) 5 (88.5) 31 (88.6) 1.000

PPI 37 (28.2) 7(28.1) 10 (28.6) 1.000

SGLT2 inhibitor 5(3.8) 4(4.2) 1(2.9) 1.000

gulaans 53 (40.5) 8 (39.6) 15 (42.9) 0.926
naway, si5eg1u [IQR]
eGFR (18./u1%1/1.73 f13.31.) 235 [15.4, 33.1] 23.6 [15.6,33.9]  22.7[12.9, 32.1] 0.077
slulnatu (g/dL) 10.8 [9.5, 12.0] 10.7 [9.4, 11.9] 10.8 [9.7, 12.4] 0.456
ﬁHMﬂauéEQWBWMW5(uﬂ/ma) 112 [99, 144] 114 [102, 146] 107 [96, 125] 0.308
ADLARLADTOA (UN./AA.) 176 [146, 208] 163 [144, 206] 185 [158, 210] 0.164
Insndwelsa (un./na.) 134 [98, 181] 130 [98, 181] 137 [98, 174] 0.834
Tosiu HDOL (un./ma.) 44 [38, 53] 44 [38, 53] 44 [37, 53] 0.832
Tosiu LDL* (un./9a.) 8 [71, 130] 4 68, 126] 113 [77, 139] 0.167
upale (Un./na.) 9.20 [8.93, 9.50] 9.20 [9.00, 9.50]  9.30 [8.80, 9.50] 0.981
Weanasa (un./ma.) 3.75 [3.30, 4.20] 3.60 [3.30, 4.20]  3.90 [3.60, 4.30] 0.021
gayily (un./ng.) 4.13 [3.81, 4.36] 4.19 [3.83,4.37]  4.02 [3.60, 4.33] 0.251
lwdigy (un./0g.) 139 [137, 141] 139 [137, 141] 138 [137, 140] 0.420
Tnunaey wWn./na.) 4.3[3.9, 4.7] 2139, 4.6] 6 (4.0, 4.8] 0.133
lumsuaiun (Un./na.) 21.5[19.0, 24.0] 21.0[19.5,24.0]  22.0 [19.0, 22.5] 0.547
g3n (Un./na.) 1[6.2, 8.2] 7.21[6.2, 8.3] 6.5[6.2, 7.8] 0.118
gndusENINdayiusie 42.5[20.0,167.0]  25.0[16.8, 68.8] 182.2 [128.1, 0.010
pseRdululaany wn./na.) 300.0]
wnunf@euluden (un/ea.) 1.90 [1.70, 2.10] 2.00[1.80,2.20]  1.50 [1.40, 1.60] <0.001
dnduNITURIN LR 7.20[5.10,9.80]  6.30 [4.50, 8.10]  9.50 [7.80, 12.40] 0.02

ataaniy Govay)

SD, standard deviation; IQR, interquartile range; eGFR, n51n13nIeavedln; ACE, Angiotensin-converting enzyme

inhibitors; ARB, Angiotensin Receptor Blockers; #1dutlaang lawngn furosemide wag hydrochlorothiazide
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9NA15197 2 eviniaseRikuy univariate
logistic regression LiteUssidiutadefiduiusiuniiz
wundiBeuludendlugtislsalaFess wuin Fauds
ffanuduiusediadioddny Toud anzdayiiuia
Tuilaane (OR = 2.98, 95% CI 1.87-6.99, p < 0.001)
wﬁummwﬁqq%‘u (OR = 1.99, 95% Cl 1.19-3.30,
p = 0.008) @gfntu (OR = 1.05 e 1 T, 95% CI
1.02-1.07, p = 0.003) szoznansaiulsalase s
ﬁuﬂﬂ%‘lﬂ«! (OR 1.01 %o 1 LAou (95% Cl 1.00-1.02),
p=0.020) uarszsusayiiuludendianas (OR = 0.44, 95%
C10.19-0.99, p = 0.047)

15197 2 Teedasigii multivariate logistic
regression FathduUsiifien p < 0.20 ANNITTATIENR
univariate 1igluiaa wuin agdayiiusluiaay
Samafiauduiusiu nzuuniiGesludend eghadu
dasenaslsuladuniu (OR , =3.65,95% Cl 2.46-5.25,
p < 0.001) $nsnsnsesvadlafianas (ORadj = 1.09
fio 1 mL/min/1.73m2, 95% Cl 1.02-1.18, p = 0.017)
warszezansafiulsalaiedidenainudusiug
SERFIDRG ALY (OR , = 101 Ao 1 Lﬁay (95% ClI
1.00-1.02), p = 0.011) VeuzNMIMUTIY 9 NwuwLlLY
Tu univariate 1@ Weann waz szAudaylivluien
lamspuiiveddgnassutadeniu LLazawquﬁﬂﬁu
fuwrluduiustunnzuundileus wilifesedu
gy (OR , =1.06,95% Cl 1-1.12; p = 0.054)

M99 2 Toyauaninnuduiusieninsladeiineitesiunsiundideslufeadiesgvideyalag univariate wax

multivariate logistic regression analysis

Univariate Multivariate
Factors p-values p-values
ORs (95% CI) ORadj (95% CI)

01y, donaifintu 1 T 1.05  1.02-1.07  0.003  1.06 1-1.12 0.054
LNAYE 0.55 0.25-1.23 0.146
fatisnane (BMI), fomsLiLa 1 nn./a 1.07  1.00-1.14 0.052
Use TRguyvs 05  019-1.3¢ 0170
sypznamseuiulsalnEess, sonsfiniy 1.01  1.00-1.02 0.020 1.01  1.00-1.02  0.011
1 1hiou
Tsrsau

- lsamnusiulaiings 050  0.16-1.53  0.223

- TsAumnnu 134 0.6-2.97 0.470

- TsAviaanidoniale 041  0.13-1.28 0.125

- TsAviaandonauss 228 073711 0.157

- lsrviaanidendiulaiy 1.64  0.45-5.99 0.454
gfilesu

- Calcium channel blocker 1.06 0.43-2.58 0.901

- Angiotensin-converting enzyme 0.80 0.21-3.08 0.742

inhibitors

- Angiotensin-receptor blocker 1.40 0.39-4.99 0.601

- Spironolactone 1.28 0.3-5.45 0.741

- Statin 3.05 0.396-23.48 0.285
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M13°99 2 ayauansnnuduiussenitetadenifeites Aunnsuunidenlufond Inedasgvideyalag univariate

way multivariate logistic regression analysis (#19)

Univariate Multivariate
Factors p-values p-values
ORs (95% CI) ORadj (95% CI)
- Proton pump inhibitor 1.10 0.47-2.56 0.819
- gtudaane 208  1.98-5.18 0.990
- SGLT2 inhibitor 0.68 0.07-6.27 0.731
NaNTIRWRIUUANTS
- 8lalnadu, Widuyn 1 n/ma 113 0.93-1.38 0.231
- dayiuluidon, Lﬁwﬁunﬂ 1 un./na 0.44  0.19-0.99 0.047
- 9TINNTNTLle, anasyn 1 ua./ 1.07 1.01-1.13 0.028 1.09 1.02-1.18 0.017
W/1.73 B33
- suthnaluden, Lﬁm%unﬂ 10un/m@  1.00  0.99-1.01 0.533
- ABLAFELADIBA, Lﬁw’ﬁunﬂ 10 un./n@ 1.00  1.00-1.01 0.356
- ludfurfioevfuen, Windunn 10 un/ma 1.00  1.00-1.01 0246
- Inunagey, Lﬁuﬁunﬂ 1 Jadluamedns 153 0.75-3.09 0.241
- LAARYY, Lﬁ'mﬁunﬂ 1 un./ag 0.75  0.35-1.63 0.469
- Woadwn, Lﬁuﬁﬁunﬂ 1 un./fa 1.99 1.19-3.3 0.008 1.33 0.61-2.89 0.473
- amgdayiusilulaans 298  1.87-6.99  <0.001 364 246525  <0.001

9N3UR 1 nudnAgadaimunganvesseiy
dnsdiudayiudensiedtiulutlaa1i (UACR) dwmfu
mssuunansuiniidenludens anmsiases ROC
curve fi® 80.0 un./nsu laedlAiaduly Sesay 91.4
LAEAUTNNIE 58888 77.9 AIAIAYIUIENAUIN
(Positive predictive value; PPV) iy Seway 60.4
wazAIMIRYINUIENaay (Negative predictive value; NPV)
Wity Zevaz 96.1 lariuiiléns (Area under the
curve; AUQ) WU 0.857 (95% Cl 0.785-0.915)

0.8

0.6

o
ES

Sensitivity

0.2

—— AUC = 0.857 (95% C1 0.785-0.915)

ACR) = B0.0 mg/g
=91.4%

0.4
1 - Specificity

0.6

0.8

1.0

3UN 1 ROC curve uansgadnilvangauiuseuiieuiy

saudayiuiilulaanzdmiunneuuniileslubons

Tuelsalaigess
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NJUT 2 WudAadaTiiNzaNYeITERY
uuni@eululden (serum Mg) @MIUNITTIUNNIE
é’auﬂﬁu%’ﬂuﬂaanz NNTIATIZY ROC curve fip se6U
wunili@eudneninnsawminnu 1.60 un./aa. lagial
Aull Seeay 49.3 Larmudny Sesay 98.4
ANAAYIIUIENAUIN WINAU Seay 97.1 LazA1mnviiungy
naau Wiy $evay 63.2 Aituildnsivl wihiu 0.743
(95% Cl 0.655-0.826)

Sensitivity

m Mg} = 1.60 mg/dL
49.3%

98.4%
NPV = 63.2%

—— AUC = 0.743 (95% Cl 0.655-0.826)

0.0 0.2 0.4 0.6 0.8 10
1 - Specificity

=

5U# 2 ROC curve uansgadafivanzauiUSeuliguiu

seauuwuniifedluifend wiunngdayiiusilutasey
Tugdhelsalaess

9N3UT 3 udAngaRaTizasve AT EIL
nstununiideunieilaang dviuansdayiui
Tudaaglagld ROC curve analysis Ao Seuay 8.36
frranulidesas 70.1 AT nwIgsevay 76.7
ANMIAYIUNEHAUIN WNNUSBTa 77.0 AMAATUIgNaay
wihiuSesay 69.7 IeAiuiilansa witu 0.743 (95%CI
0.653-0.827)

1.0 — AUC=0.74

0.8 -

o
o
L

I
'S
L

’ Cut-off (FeMg) = 8.36%
- Sensitivity = 70.1%

i Specificity = 76.7%

4 AUC =0.743

True Positive Rate

0.2 1 "

0.0

0.0 0.2 0.4 0.6 0.8 1.0
False Positive Rate

3UN 3 ROC curve uansgadniivangauUseuiieuiu
gnsd@uMstuwinil@eunlaansdmiunnizdayiu
Slulaanzludielsalatess

a 4
99138
= gj d’ly = U v 4 1
ANSANYIASILABINISANWIANUTUNUTTENING
A al a A o o ) )
azuuni@euludenion fuazdayliusilutaaie
TugUrelsalazess Fmuinnnzwuniideyluioniion
ﬁm’mé’uﬁuﬁ‘ﬁ’um’;xé’agﬁu%’ﬂuﬂaa’nz PNMTVATIER
WLUS YenINTY Nu gM5IN15NTBIVRILATNANAY
v v fw o A & ° A o
FunusiunMekuni@enludansn ey
A = a ) & ) = ' v

WaiUSeuigudnuaenuguiunsAnwneumi
wuhanuynveanzkinid@edludondiluauil windu
Jegar 26.7 FeAoudeaInInuualunduseyIng
LALLM NRENUWANAITY AIDE1LTU N1SANYIVDY Eker
wazany [5] lugdUislsaumnueidai 2 s1e9unde

N a & ° 1) ¢ YR | A a o
wunidedludonnn dgnueseau weanin 1.6 Taansu/
WEERS) tigeSevay 5.3 wavdotgafeusvuia 59 U
F9o1gteunINIsAnYIdeg TN kavn1sANYITeY
Azem wagAn [9] SiguANNYn ATekindidesluiben
a1 Adnaeiseautdaenin 1.7 Tadnsu/indans) windu
Sopay 12.4 Fagnnnisanwnsad Tnganaasuielanain

a ) ' o W I 1 gy A
nsnnusainanIieedluanendulsaisesisvesi 3, 4
(laifiszee 5)

Tun1sAnwnsell dnadiunisidenfienaiendeeiu
aunakunii@eunudn proton pump inhibitor (PPI)
Sowaz 28.2 Aoud1eileiisuiun1sAnwues Hughes
wazanuy [10] lungulsalasesarinuii nsld PPi (Fevay

v I3

40.1) duusduanzuunidi@euludonilunnszes

v v
A4 o v o £

vodlsalazess dalu uinisld PP Tunisfnwnilladlaas
a ) P A | o P &
Wiguiuns@EneNinanian wadanunnziunledludon
pAauteusy duduldladn Jadedrulsares vy
aNnuRaUnAsEauviala (tubular involvement) 813dl
UNUIMLAL U1NNIINT85U18A887 PPl Liiedagnawhen
= 5 d’l 1 o a =

INNSANWIATIL WU Azwunilil@euluian
Ao a o o fw o a o PR
nedanuduiusiunigdayiiuiilutaazludielse
e edunglannuaneanmalaun

1. wuni@oududadusiy Asndudmsuioulesd
Endothelial Nitric Oxide Synthase (eNOS) Tuiwaa

. o A a P &

endothelium vadlnaluesda Welinnvuuniideuludon
A1 1158519 NO 9zanad 3Ly liviaandoning ) dnabin
Aanudulainasdu waziinussiuaelulnawegda
(intraglomerular hypertension) Favilyigayiiusisupis
naeadentogaany inlAnnedayiuidlutaany
[11,12]
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2. amvuunil@esludens duiusiunsifiuty
U9 oxidative stress LLazﬂWiﬂizﬁUfﬁzUDuﬂﬁﬁﬂLaU
lnulelnleay 1 Interleukin-6, Tumor necrosis factor-
o, JAdesunaLnes-KB (Nuclear factor kap-
pa-light-chain-enhancer of activated B cells) vl
NT0NLEUYY glomerular barrier 1 nlalee L?jag’lu
Inaluegaa ﬁﬂﬁﬁmmwé’auﬂﬁu%’ﬂuﬂaanx [13]

3. m’gzé’agﬁu%’ﬂuﬂamazmaaxﬁaummLﬁa‘m&l
voslafisziuvioln IngTusiuisaingvielnanunsanszsu
tubulo-interstitial inflammation LLazﬁﬂvL‘U;j tubular
dysfunction ?ﬁaammmmmmslumiamﬂﬁuLLmﬁL?&w
WUU paracellular DjﬂuLLiﬁsﬁ’Uﬂ’lﬂﬁﬂEﬂ,WﬁﬂuQLuuﬁl
Vialmehwuww%uﬁumgmama (thick ascending limb of
Henle) Wazgaanauluniliges wuu transcellular fivieln
dautany (distal convoluted tubule) ylAAnA1IY
geydsuuniil@vunielaaniziaziinnzuuniifey
Tudensld [14] nMsussdiuadsadunstuuniiden
nstlaany TwatuauuAadina Lesn Weida
amzuuniifeuludonsudrasvinlinstuwundido
nellagnzanas LaMIANUERIIEIUNIITULNNTLT A
mqﬂaansqqimﬁmzé’uLLmﬁL%mﬂuﬁaw?ﬂ ok
fnmsgaydouinfideunialaananuRaunfivesyioln [15]
FatuanuduiugseninedasdunstuuundiBeumis
ﬂaamxﬁ’wwnsé’auﬁu%"ﬂuﬁaanz Fnulunisdnend
Seovasieuismnuiauniiiviels unnnimuRaUn
lnalwesdafivsogiaien

Wielkaonndastumaiundnuesnisine @
UszifiutladefiduiusiuamsuuniiBedludond 3%
lauszifiuauaruisalunissnuunaig ROC curve
TmEflﬁffv-hixﬁué'agﬁu%"ﬂuﬂaamzLﬁaﬁfmuﬂmw
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Abstract
Background and objective: Colorectal cancer (CRC) is the fourth most common cancer in Thailand. Colonoscopy

under sedation is the standard procedure for CRC screening and diagnosis. However, it carries a risk of
anesthetic complications. This study aimed to determine the prevalence of anesthetic complications and the
associated factors in patients who undergoing the one-day colonoscopy.

Methods: A retrospective descriptive study was conducted by reviewing medical records of 178 patients aged
50-70 years who underwent one-day colonoscopy at Kranuan Crown Prince Hospital from April to July 2024.
Prevalence of anesthetic complications and associated factors were analyzed with statistical significance level
at p < 0.05.

Results: The majority of patients were female (58.4%) with age range between 59.37 + 5.21 years. Most patients
were classified as ASA class Il (53.4%). Fentanyl combined with propofol was the most commonly used as
sedation regimen (92.7%). The overall complication rate was 11.23%; anesthetic complications occurred in
10.67% of patients, comprising bradycardia (9.55%) and hypotension (1.12%) and procedure-related complication
(colonic perforation) occurred in 0.56%. No respiratory complications were observed. The type of procedure
was the only factor significantly associated with complications. The patients who received colonoscopy with
polypectomy had a higher complication rate than the patients who undergone diagnostic colonoscopy only.
Other factors including age, sex, BMI, comorbidities, ASA Physical status, and sedation drug type and dose were
not significantly associated with complications.

Conclusion: One-day colonoscopy under sedation demonstrated a high safety profile. All complications were
minor and simply managed by anesthetic unit. The type of endoscopic procedure (colonoscopy with polypectomy)
was the only factor associated with anesthetic complications. These findings provide valuable data for

developing surveillance protocols and improving patient care quality in CRC screening programs.

Keywords: anesthetic complications, colonoscopy, colorectal cancer, sedation, one-day surgery
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LazAzILUN modified Aldrete score neunduthuiade
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anwazdUae U ($owaz)
Suruditaeiansn n=178
21¢ (U) Mean + SD 59.37 + 5.21
-< 65 146 (82.02)
->65 32(17.98)
LA
- 1Y 74 (41.6)
- Y 104 (58.4)
fvtiudanie (nn./u?) Mean + SD 24.29 + 4.04
- BMI < 30 162 (91.00)
- BMI > 30 16 (9.00)
ASA Physical Status
- ASA class | 78 (43.80)
- ASA class Il 95 (53.40)
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TsaUszan62
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drunnagluseaviisesay 47.2 nans3idadenuund

Sowaz 56.74 wu colonic polyp Foway 30.90 diverticulosis

166 AIUASUNI IFAT 2569: 41(4) ®

Spuay 11.24 wuuwiSsanldSesay 2.25 wag wu colitis
$ovaz 1.12 Tasauldiinsranu colonic polyp L5y
n19¥1 polypectomy Wns18 eniiliesiiande fentanyl
$2ufiu propofol ($eway 92.7) (M151971 2 wae 3)
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doandeiioifedeetaiien 123 (69.10)
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Fentanyl 49 + 10.15 mcg, Propofol 114 + 62.56 mg
Fentanyl 50 mcg, Midazolam 1.10 + 0.32 mg,

nMzUNIngoau
Wummsqﬂsuaﬂmwumﬂ%auﬁgwm 20 319
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ANuFAn 19 519 (Geway 10.67) Usznausmignnigila
Wt 17 518 Gesaz 9.55) wasnmeanudulaing
2 518 (Soway 1.12) Lagn1IEUNINYaUIINAISYNRRANS
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weunadnadsnelu 24 Falus (il 4)
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1asuen ephedrine
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Colonoscopic clipping
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nduulsaweutaniely 24 49l

158 (88.76)

20 (11.23)
17 (9.55)
2(1.12)
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LA
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i 9(12.3) 64 (87.7)

468 AIUASUNT VS 2569; 41(4) @ Srinagarind Med J 2026; 41(4)



Y v Ay o o o
ﬂinu‘lgmmsﬂﬁJ%ﬂﬁmJwuﬁnumammiﬂ%’aumnmﬁzwmmi’ﬁn ® Prevalence and Associated Factors of Anesthesia-related Complications

A15197 5 Aanuduiussznineladenngg dunisiiannzunsndeou (se)

Al

91U (Gowaz)

a

LA

Liia Chi-square

U (3a8az) (p-values)

ASA Physical Status

ASA | 10 (12.8) 68 (87.2)
ASA I 9(9.5) 86 (90.5) 0.877 (p = 0.645)
ASA Il 1 (20.0) 4 (80.0)
YiAVaIN1SdaINaDs
ARNAGENRERANGIR) 10 (8.1) 113 (91.9)
o 3.850* (p = 0.047)
@04naes + polypectomy 10 (18.2) 45 (81.8)
nswsauanld
Excellent 5(9.6) 47 (90.4)
Good 12 (14.3) 72 (85.7)
Fair 2(5.1) 37 (94.9) 5519 (p = 0.238)
Poor 1 (50.0) 1 (50.0)
Inadequate 0(0.0) 1 (100.0)
szgzanlun1siavinanis (W)
< 20 15 (10.6) 127 (89.4)
0318 (p = 0.573)
> 20 5(13.9) 31 (86.1)
U3uauen propofol #ild (me)
< 200 17 (10.6) 143 (89.4)
0.592 (p = 0.442)
> 200 3(16.7) 15 (83.3)

* p = 0.047 @iudAam9adn) | nauiidesndos + polypectomy: Liaade 16.89 + 8.92 Ui, propofol 130.37 + 57.76
mg ANNINGudRINARIRE1ALT (13.02 + 6.96 W¥, 106.51 = 61.32 mg) ograiltladdsy (t =-3.130, p = 0.002 wax

t =-2.425,p = 0.016 AUAIGU)

50l

ﬂﬁﬁﬂmﬁwumwuﬁgﬂﬁuaﬁﬂnsLmiﬂeﬁaumﬂﬂﬁ
seiuanufdndesar 10.67 FalndiAvaiunisdnu
Y4 Sirisatjawa [7] fisreunzunsndouninnisssiu
Pwidndoar 11.6 luvazfins@inwives Pianchob [8]
mmmﬁmﬂﬁqmiﬁa%aas 17.0 ANULANANSAINAT?
g1ilanndnuasvesszansfidne nannde
ASOUARNENIY 606 518 9T TAETTNARTINTDAUAN
TugansziduvinuazfUnedifianuinunivesszuy
NNAUDINT §ﬂﬁqﬁﬁmdau;§ﬂw ASA Physical Status
class Il uagn15eoINARITIAY polypectomy g3
Feaarveudsnnududeuvesinaniswaranuidsves
FUneiunnni

AIUASUNIIFAT 2569: 41(4) ®

AmzumsndeuanssiunmdEniimusnndiae
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Abstract

Background and objective: Cataract is a major cause of treatable blindness, while postoperative endophthalmitis,
although rare, is a severe complication. The objective of this study was to evaluate the safety and clinical
outcomes of intraoperative 0.25% povidone-iodine irrigation during cataract surgery for prevention of
postoperative endophthalmitis.

Methods: A retrospective review of medical records was conducted in patients who underwent cataract surgery
between January 1, 2021, and March 30, 2025, with intraoperative irrigation using 0.25% povidone-iodine
solution. Data were analyzed using descriptive statistics.

Results: A total of 838 patients were included with mean age 66.9 + 9.6 years, most were female (56.9%).
The majority underwent phacoemulsification with intraocular lens implantation (97.6%). On postoperative day
1, anterior chamber inflammation graded 1+, 2+ and 3+ were observed in 28.6%, 60.0% and 11.4%, respectively,
decreasing to trace in 99.5% within 7 days. The mean time to absence of inflammation was 32.9 + 6.9 days.
No postoperative endophthalmitis was detected during mean follow-up of 9.9 + 6.0 months. Postoperative
visual acuity of 6/12 or better was achieved in 77% of patients after 6 months of surgery.

Conclusions: The intraoperative use of 0.25% povidone-iodine solution during cataract surgery demonstrated
a favorable safety profile and acceptable clinical outcomes, with no cases of postoperative endophthalmitis
observed during the follow-up period. However, as this study did not include a comparison group, it could not
determine whether the preventive effect against postoperative endophthalmitis differed from that of no prophy-

lactic use or other preventive approaches.

Keywords: cataract, povidone-iodine, postoperative endophthalmitis, cataract surgery
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Variables n (%)

Diagnosis

Senile cataract (non-complicated cataract) 826 (98.6)

Complicated cataract 12 (1.4)
Procedure

Phacoemulsification with intraocular lens in bag 818 (97.6)

Phacoemulsification with intraocular lens in sulcus 3(0.4)

Extracapsular cataract extraction with intraocular lens in bag 11 (1.3)

Extracapsular cataract extraction with intraocular lens in sulcus 4(0.5)

Extracapsular cataract extraction, no intraocular lens 1(0.1)

Lens aspiration with intraocular lens 1(0.1)
Operative time (mean+S.D.) (minutes) 13.6+4.3
Clarity of cornea, Good 838 (100)
Intraoperative complication

No complication 825 (98.6)

Posterior capsule tear 7(0.7)

Vitreous loss 1(0.1)

Retained lens material 1(0.1)

Posterior capsule tear and vitreous loss 4(0.5)
Treatment

No vitrectomy 832(99.3)

Vitrectomy 6(0.7)
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Day 1 Day7 1 months 3 months 6 months 12 months
Variables n (%) n (%) n (%) n (%) n (%) n (%)
n=838 n=838 n=827 n=654 n=725 n=310
Anterior chamber cell
No 827 (100) 654 (100) 725 (100) 310 (100)
Trace - 834 (99.5) - - - -
1+ 240 (28.6) 4(0.5) - - - -
2+ 503 (60.0) - - - - -
3+ 95(11.4) - - - - -
Follow-up findings
Normal 518 (61.8) 639 (76.3) 685 (82.8) 519 (79.4) 609 (84.0) 226 (72.9)
Corneal edema 318 (38.0) 146 (17.4) 3(0.4) 1(0.2) 1(0.1) 1(0.3)
Dry eye diseases 2(0.2) 53(6.3) 139 (16.8) 134 (20.4) 115 (15.9) 83 (26.8)
Post-operative treatment
No treatment - - 685 (82.8) 520 (79.5) 610 (84.1) 227 (73.2)
Steroid 838 (100) 785 (93.7) 3(0.4) - - -
Steroid and artificial tear - 30 (3.6) - - - -
Steroid and non-preservative tear - 23 (2.7) - - - -
Artificial tear - - 121 (14.6) 123 (18.8) 108 (14.9) 78(25.2)
Non preservative artificial tear - - 18 (2.2) 11(1.7) 7(1.0) 5(1.6)
Visual acuity
6/9-6/12 363 (50.1)
> 6/9 195 (26.9)

Mean duration without inflammation 1 month = 32.9+6.9 days

Mean follow-up duration for endophthalmitis = 9.9+6.0 months

3150l

NANSANEINUINISIU@SAzaNe povidone-iodine
AILTNTU 0.25% FENINATHIAARNTZANTANAANS
shueuvasafoiduiivmela fuasdanilvgjiinissniay
Tudewmihgnansziuidntosteuiunans (1+2+) lutuusn
NAWAA Lagnukultunsanasuaansenaulutemin
gnanlutaanan 1 dawi Feaenndesiunisduiulse
MNSIINYIA wazlinundng1uinnisley povidone-iodine
audadu 0.25% hlinsdniauunsdu Tinuns
Qm%aiuqﬂmmaamw:mmmsammmaé"a 9.9 + 6.0
\Wow Maupaiund s dnAnIvIominiu 6/12 Sevay 77
vatdnsindalfnadninianisuenfiudidlugae
daulug) egnslsinuilosananedananigifinig
sun msldnunmsindelumsaneiizeradulany
Anuunasdunsata wagldanunsaldduduussansnm
18 ewssuiisusumsineinounth [5,6] #957897u
faUsyans nmuesnsld povidone-iodine At

Tunisannisdudowdessnitwingdn nan1sine
denndaslufiuniiulasnde wazlinunisiiiudy
YOINNIEBNIFUNTONITUNINTOU BElsARIU NSANY
Aeunthawlngifunanianisandlunandowuaiise
wagnsUutiounagadiiven vausiinisdnunildlitoya
Wanfameeddn lushueududn (cost-effectiveness)
asavane povidone-iodine ffeluFeuddnilean
f51m19n Ineseudte uagarunsaldlnegauniviany
Tuanuweuiaynszdu eluFeuliisuiunislden
UfTaugdmutostunisinde Faildunugsniiuas
p1vdnanenisiinitonesrluszezens n1sld
povidone-iodine 3191399288015z Ald 189l
JEAULTINGIUIALAETE UL 15D IneanizluuIun
gadlsameuaseiuminudelsmerunafiininenns
$1in Bnvi mnanansaanmsideuTaueitldsnduls
mmha%aaﬁiymL%a?iyamLLazamﬂ%wmﬂmi%’ﬂm
amzunsndeuiiisatesiuidenselusunanldsnie

a78 AIUASUNT VS 2569; 41(4) @ Srinagarind Med J 2026; 41(4)



dszAnimmmsl¥asazawleToAunnududu 025% e Effectiveness of Intraoperative 0.25% Povidone-iodine Irrigation during Cataract Surgery

[ g.Jl = dyﬂ A U %4 L%
Aaly wan1sAnwiaediiesativayuiiuninulasnds
wazUszdnsn1mmnieadtineeanislyd povidone-iodine
AMULTUTUAITENINNTHIAAR DN TZANUIUY WASY
azvioufiadnaninaunudual Feradudeyaddny
TunswandulimannisiaunduiwinisliRunsgiu
(standard guideline) dmiunistlasiunisiagelunis
Hdnsanszanlulsaweiuiadu o aely

nsfnwdlaussilunadnsniepdinuaigniu
oA anterior chamber reaction, dry eye diseases,
comeal edema Way visual acuity @dailveyadnin
Tulszvnsing egralsinnu wadwsniala laun anterior
chamber reaction, dry eye diseases, corneal edema
wag visual acuity @13lasudnsnavnratedadeuen
Wtiea1nN15lY povidone-iodine LU szazLIATtuN1g
H1fR Wasugans1gnildinaianisiisa nnag
wnsngausenIarfn saudslsauseddivesUle Wy
TSALUIMMITUTIDIVEINAR DN TONLAULAZN1TNUFIVDS
nszane [8] WoNINT AMLAILRUAINIANDIENWUS
AUNIUABULUAIURIRINIZANAILARIINNITHIAR Lay
nsldumeonnmawrIfn 1nNAINELlAEATIANNEITAT AN

a = & U sav v v o
Tolodu [9] nnsAnuilnadnsfladenndeiusneu
neunihfauayuunumnees povidone-iodine Tun1s
& : o 4 e
ann15UNUBUEBRTENINNITHIA Lazilussalsenau
dAgyvewnsn1slesiunisinelugnaivaedicn
[10,11]
= ' v A o a &
nsAnwineuntiingldunisiaidelugnni
v e - & o X X

naIAnLaznIsIAalonosINYI1 Senenosn
Wmﬁmﬁjm laun fluoroquinolone, aminoglycoside e
cephalosporin [12] wazn135Aee1 fluoroquinolone
fuwldugetu anvenishseninannsldediue

e

Juszeziaiu dimsldeeginiiewns mazengud
mamquvﬁyalﬁuawmﬁm wazttgnailad [13,14 ]
1ndoyaidoResiuazn1sdinyssansnInuednis
THarsazarglolofuszninanisiidadonszan denuii
ansazareleleduiluszansainlunisiidmaels
viannviane W Wewuaiise Th¥a Wesn Wudy luneliAn
n3heen s1arlduns wardamseuldine datunisan
nsleftusiAunnus iy envtisannisifnide
Aouluounaald ognslsfinu ﬂﬁamt,'?jyaslua“ﬂmuﬁamﬁm
ﬁLﬁ‘Jum@mmﬁﬁmﬂé’ﬁ@amm [15,16]

v
Ao Y o

As@nudaiidesrdaflesarnidunis@nuilu
lsangIunaniaien wazandunislaednyunndiies
AU Frenadrinauannselunisdnsdaalusudum
videanumeuaduldlnenss SnnsAnunidlallFings
Wisuiieuszninegtaedlallsldaisazars povidone-
iodine v3ogiildsuastiosunisindesinduszming
nsedn adaldanusauseiliulszAndualdalssuliieu
Yo3a1sazatefInaliog1etalau wiiwadnsauy
mudasafouaznadnsmenddnazoglunamivinels
WANSVIANALAIUANTITI LA SORENNATEIE TAYANY
povidone-iodine senaniladesiuduy Ifeesanysal
et msineluetnaneseenuuUludYa comparative
study L% prospective-comparative study %30
randomized-controlled trialIﬂ&lﬁﬂﬁjmﬂ%‘amﬁwizmw
Qjﬂwmﬁ%ﬂLLﬁxiﬂiﬁ%Uaﬂiazaﬁa povidone-iodine
wiawSsuidlsutvanstiesfunsindorindu ey
anutdeiiouasaudaauvemanisiny wenani
sfinsUssduid e Wy miLWWL%amm?iaq
pvideuiludemiigne sadanisiiasgidiuaany
AuAn iloUszIIUNANTENUNILATYSANAR A1 T
sy 1flasainansazany povidone-iodine Hfumus
Sawseudne warldneliAalamidenss Fenadu
madenivnzaudmiulsmeuiaynsziu Tagiane
Tuanmuneruiaiiininensdriia

GEL

nsAnuitiiduinsldasazanglelefiuana
Wudu 0.25% seninmsidndensyanianulasnsie
wadliadnsmanaaniia Tnglanunsinidolugnamas
drdnlutaefinniy egslsinny llansaldnadng
guduuszdnsnnlunistesiuld nanisfnwiatvayu
nstumeilulfduansnistestunisindely
Tsmeaseduiontn uanfudeyatiugudmsunside
WaUTeuieunsennaaewuudulueuiag

nnANssNUITTAA
Afevevounniimindinavinuifidiuauvinle

15eqaralumen

q

AMsAnYIATal

nstafiuuianalszlevi
Aduveduduiliinstaiuuianaysslonilag

AEUATUNTINBET 2569; 41(4) o Srinagarind Med J 2026; 41(4) 479



a Ao o
1M LHITAU

® Wipada Sererat

480

LONEI381984

. GBD 2019 Blindness and Vision Impairment
Collaborators. Causes of blindness and vision
impairment in 2020 and trends over 30 years, and
prevalence of avoidable blindness in relation to
VISION 2020: The Right to Sight: An analysis for the
Global Burden of Disease Study. Lancet Glob
Health 2021;9(2):e144-60. doi:10.1016/52214-
109X(20)30489-7.

. Zaharia AC, Dumitrescu OM, Rogoz RE, Dimirache
AE, Zemba M. Preoperative antisepsis in ophthalmic
surgery (a review). Romanian J Ophthalmol
2021;65(2):120-4. doi:10.22336/rj0.2021.25.

. Tan EL, Johari NH. Comparative in vitro evaluation
of the antimicrobial activities of povidone-iodine
and other commercially available antiseptics
against clinically relevant pathogens. GMS Hyg
Infect Control 2021;16:Doc05. doi:10.3205/
dgkh000376.

. Grzybowski A, Kanclerz P, Myers WG. The use of
povidone-iodine in ophthalmology. Curr Opin
Ophthalmol 2018;29(1):19-32. doi:10.1097/
ICU.0000000000000437.

Shimada H, Nakashizuka H. Cataract surgery by
intraoperative surface irrigation with 0.25%
povidone-iodine. J Clin Med 2021;10(16):3611.
doi:10.3390/jcm10163611.

Matsuura K, Miyazaki D, Sasaki SI, Yakura K, Inoue
Y, Sakamoto M. Effectiveness of timely intraoperative
jiodine irrigation during cataract surgery. Jpn J
Ophthalmol 2016;60(6):433-8. doi:10.1007/
510384-016-0471-z.

. Gadavi BN, Pai A, Kamath MA, Bhosale DA, Gohel
DJ. Siep’s test: A novel test for checking wound
integrity in small-incision cataract surgery. Indian
J Ophthalmol 2022;70(11):3974-6. doi:10.4103/ijo.
1JO_1585 22.

Briceno-Lopez C, Burguera-Giménez N, Garcia-
Domene MC, Diez-Ajenjo MA, Peris-Martinez C,
Lugue MJ. Corneal edema after cataract surgery.
J Clin Med 2023;12(21):6751. doi:10.3390/
jcm12216751.

9.

10.

11.

12.

13.

14.

15.

16.

Miura M, Inomata T, Nakamura M, Sung J, Nagino
K, Midorikawa-Inomata A, et al. Prevalence and
characteristics of dry eye disease after cataract
surgery: A systematic review and meta-analysis.
Ophthalmol Ther 2022;11:1309-32. doi:10.1007/
540123-022-00513-y.
Ajlan RS, Dalla S, Parikh RJ, Pfannenstiel MM,
Champion MT, Rahman MA, et al. Topical
povidone iodine 2.5% versus 5% for endophthalmitis
prophylaxis during intravitreal injections. J
Ophthalmol 2025;2025:6629976. doi:10.1155/
joph/6629976.
Liu N, Yang X, Guo D, Wang Q, Zhang J, Wang X.
Analysis of the effect of infection control strategy
in preventing and controlling infectious endoph-
thalmitis after cataract surgery. BMC Ophthalmol
2025;25(1):455. doi:10.1186/512886-025-04291-6.
Das T, Belenje A, Joseph J, Pandey S, Pandya D,
Behera UC, et al. Clinical and microbiological
characteristics of multidrug-resistant acute bacterial
endophthalmitis after cataract surgery.
Endophthalmitis Management Study Report # 8.
Retina 2026;46(3):457-64. doi:10.1097/
IAE.0000000000004696.
Stringham JD, Relhan N, Miller D, Flynn HW.
Trends in fluoroquinolone nonsusceptibility
among coagulase-negative staphylococcus
isolates causing endophthalmitis, 1995-2016.
JAMA Ophthalmol 2017;135(7):814-5. doi:10.1001/
jamaophthalmol.2017.1826.
Flaxel CJ, Smith JR, Jain N, Kim LA, Kim SJ, Masuire
MG, et al. Is there evidence for changes in antibiotic
resistance of microorganisms causing postcataract
surgery endophthalmitis: A systematic review. BMJ
Open Ophthalmol 2025;10(1):e001935.
doi:10.1136/bmjophth-2024-001935.
Feng J, Jan C, Peng Y, He M, An L, Zhan L, et al.
Retrospective analysis of cataract surgery
outcomes in China from 2009 to 2018: From a
national registry system data. BMJ Open 2023;
13(4):e070989. doi:10.1136/bmjopen-2022-070989.
Shi SL, Yu XN, Cui YL, Zheng SF, Shentu XC.
Incidence of endophthalmitis after phacoemulsi-
fication cataract surgery: A meta-analysis. Int J

Ophthalmol 2022;15(2):327-35. doi:10.18240/

ij0.2022.02.20.

AIUASUNT VS 2569; 41(4) @ Srinagarind Med J 2026; 41(4)



a ¢y Y
HUHNUTAHURVY . Original Article

v d v Y v U v Y v
HaanEN33nRL I8 sANIINURIatRIUUT)
v = ¢ & anas
aamslaginsailamaaeaiu o guarialedsng
MANZITUPBNINBAHIUD NHIINEABVBULNY

INIA gﬂﬂi&ﬁ%i, WIHA gﬂﬂi&ﬁ%ﬁ“, AMTS wanan’
'mhglsmiilauazvaoniden 01AT1107185M1aNT AMLUNNEMITNT

YR IMEIAYYOUUNY BN Sainveuuny Ussinalne 40002
*queialadsna nipas Tusenideanie aazunmemans uimendeveuun
suneide Tainveuuny Ussvalve 40002

Received: 9 March 2026
Revised: 10 April 2026
Accepted: 18 April 2026

Outcomes of Transcatheter Atrial Septal Defect
Closure in Adult: A Retrospective Study at
Queen Sirikit Heart Center of the Northeast,
Khon Kaen University

Chitrada Ungprasert’, Phuangpaka Ungprasert', Khunniti Phonla®

'Division of Cardiology, Faculty of Medicine, Khon Kaen University,

Muang District, Khon Kaen Province, Thailand 40002

“Queen Sirikit Heart Center of the Northeast, Faculty of Medicine,

Khon Kaen University, Muang District, Khon Kaen Province, Thailand 40002

DOI: https://doi.org/10.64960/srimed]j.v41i4.271151

UNANED

givdwaziagussasd: HagiumsUandisiuiilaviesuusi (atrial septal defect; ASD) %ila secundum fegunsal
Wuaoauduuumsnsinumdn Tagendunisnsndudeasiiounuiigeiiumasne1mis (transesophageal
echocardiography; TEE) LﬁaﬂszLﬁummmLLazsuausuaag%"adauﬁﬂﬁmmﬁ omnfuisfivasass Huiuss fane
uwnsndous nMsnwiliinguszsasdiiioussifiunadisaveanisinyinasnnzunsndeuiiedu o gudiiladinn
Aenziurani@sanile unIneIaauLNY

ABmsfnw: Wuns@nwiBassaundeunda (retrospective descriptive study) lufUae secundum ASD Useidiu
shenduidesasiouniigeinuasnemsuayivsnzausionisUasmegunsal $2e3uf 1 lwwey wa. 2561 fs 31 e

w.A. 2567 Inegnadniaveinsinu wazelfinsalvesnizunsndeu

Citation example: Ungprasert C, Ungprasert P, Phonla K. Outcomes of transcatheter atrial septal defect closure
in adult: A retrospective study at Queen Sirikit Heart Center of the Northeast, Khon Kaen University. Srinagarind
Med J 2026;41(4):481-90. doi:10.64960/srimed;j.v41i4.271151.

*Corresponding author: Phuangpaka Ungprasert, E-mail: mynamejim@gmail.com

AUASUNT WS 2569;41(4) e Srinagarind Med J 2026; 41(4) 481



v
INTAN aiﬂimﬁig uasnale e Chitrada Ungprasert, et al.

kan1sfinw: fUaeioamn 132 18 ogede 509 + 15.5 T (Humends 105 918 Gavay 79.5) ermsfinutosie
wilosdne HAN15ATID TEE WUIUAgINade 2.12 + 0.59 wufuing uazwuinfinnusulongesuseidniios (mean
pulmonary artery pressure 30 mmHg) HaveIN133nw1 WUt Unduda 130 518 (Sewaz 98) syuzatuaulssne U
\ade 2 Yu limunmngunsndeudisunss nmsunsndewiiny ldun Wlasuindne 10 91 Govay 7.7) wagnuiinigh
Tugunsaiiitaisadnten 7 310 (fevas 5.4)

agl: msdnwilsantfatuilavoswuiivda secundum ASD fensldgunsaianisansaiu Tnsmanudisags

Y
v
o

wazUaonde d1den{UrenuanN¥aEnaNIEAININATIY TEE Idegramunsay Iszugnainisuesulsaneiuiady
Lifluwarirdin Wusldis wazlinuanzunsndeuiizunse
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Abstract

Background and objectives: Transcatheter device closure is currently the first-line treatment for secundum

atrial septal defect (ASD). After transesophageal echocardiography (TEE) confirms suitable anatomy for device
closure, normally patients are often scheduled for transcatheter treatment because of shorter recovery time,
reduced length of hospital stays, and fewer complications compared with surgery. This study aimed to evaluate
the outcomes of transcatheter closure of secundum ASD in adults at Queen Sirikit Heart Center, Khon Kaen
University.

Methods: This retrospective descriptive study included adult patients aged over 18 years with secundum ASD
treated at Queen Sirikit Heart Center, between April 1, 2018, and March 31, 2024. TEE was performed to assess
defect size and surrounding rims. Patients with anatomy suitable for device closure underwent transcatheter
ASD closure. The primary outcome was procedural success rate, and the secondary outcome was the incidence
of complications.

Results: A total of 132 patients were included, with a mean age of 50.9 + 15.5 years; 105 patients were female
(79.5%). The most common presenting symptom was dyspnea. The mean ASD size measured by TEE was 2.12
+ 0.59 cm. Mild pulmonary hypertension was observed, with a mean pulmonary artery pressure of 30 mmHg.
Successful transcatheter closure was achieved in 130 patients (98%). The mean length of hospital stay was
2 days. No major complications were observed. Minor complications included arrhythmia in 10 patients (7.7%)
and mild residual shunt in 7 patients (5.4%) after device closure.

Conclusion: Transcatheter device closure for secundum atrial septal defect is a safe and effective treatment
in adult patients. This study suggested detailed anatomical assessment using transesophageal echocardiography
is essential for optimal outcomes. Our findings also show that the procedure offers short recovery time, minimal
invasiveness, short hospital stay, and a low complication rate. Minor complications included arrhythmia and

mild residual shunt.

Keywords: secundum atrial septal defect, transesophageal echocardiography, transcatheter device closure
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Tudhanaiivhnsine Sfaslsandstusiala
vosuuTudiuia Aunfunisinwisenisldgunsalia
N9@W@IU (transcatheter closure) 971U 132 519
mqm?ﬁa 50.9 = 155 U dwlngiluwands 105 51¢
(fovaz 79.5) uaverninhilinlsmeuiauniigade
a1nsmilesdne 74 518 (Fevar 56.1) dulng/laid
TsAUsedduTin 76 118 (Gevay 57.6) nan15nTIanaw
Tilfala nuidamznisiduiilaasinaue (sinus
rhythm) 112 518 (Seuay 84.8) WALNIIATIAONULSE
NyaenNUIUINTILale (increased cardiothoracic ratio)
116 318 (Gevaz 87.9) oriildiudrilvg) e nauendu
Uaanz (diuretics) 45 918 (5988 34.1) (Table 1)

Table 1 Baseline characteristics of patients undergo-
ing transcatheter closure for secundum atrial septal
defect (ASD) (n = 132)

Baseline characteristics n (%)
Age, years, mean + SD 50.9 + 155
Male 27 (20.5)
Clinical presentation
Dyspnea 74 (56.1)
Palpitation 31 (23.5)
Asymptomatic 18 (13.6)
Congestive heart failure 11(8.3)
Chest pain 10 (7.6)
Abnormal heart sound 9 (6.8)
Syncope 2(1.5)
Comorbidities
Hypertension 35 (26.5)
Dyslipidemia 25 (18.9)
Diabetes mellitus 15(11.4)
Stroke 5(3.8)
COPD/Asthma 5(3.8)
Thalassemia 2(1.5)
Cancer 2(1.5)
Chronic kidney disease 1(0.8)
No underlying disease 76 (57.6)
Current smoker 2(1.5)
Rhythm on electrocardiographic
findings
Sinus rhythm 112 (84.8)
Atrial fibrillation 12(9.1)
Paroxysmal atrial fibrillation 5(3.8)
Missing 3(2.3)
Chest X-ray finding
Increased cardiothoracic ratio 116 (87.9)
Normal cardiothoracic ratio 16 (12.1)
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Table 1 Baseline characteristics of patients undergoing
transcatheter closure for secundum atrial septal defect
(ASD) (n = 132) (Cont.)

Table 2 Echocardiographic findings of patients
undergoing transcatheter closure of secundum
atrial septal defect (ASD) (n = 132)

Baseline characteristics n (%)
Medication use
Diuretics 45 (34.1)
Beta-blocker 29 (22.0)
ACEI/ARB 17 (12.9)
CCB 17 (12.9)
Sildenafil 2 (1.5)
Digoxin 1(0.8)
Antithrombotic therapy
Aspirin/Clopidogrel 14.(10.6)
Oral anticoagulant 11 (8.3)
No medication 38 (28.8)

Abbreviations: ASD = atrial septal defect; COPD =

chronic obstructive pulmonary disease; ACEI

angiotensin-converting enzyme inhibitor; ARB
angiotensin receptor blocker; CCB = calcium channel

blocker

nan13ns9rlafiendudesassiouninuig
Wrundantionuazaduidesazviouninuigaiy
waene11s wulgliednneiilavieswinle lagilan
usiugudnataadevesiilofesdnanan (right
ventricular dimension) 35.33 + 5.72 {adluns uay
flounvesaendenuasUanade (main pulmonary
artery diameter) 30.13 + 6.22 Hadluns Lay
Wun1rn1sSavesauiilalasdalnszduidndes
(mild tricuspid regurgitation) 76 518 (5e8y 57.6)
YUIALAALY83552989 secundum ASD AINN15ATIT
éﬁaﬂ?{m%mazﬁaummﬁqqmumaammw
2.12 + 0.59 wuRlung dMIUENYNLYIUTDIH
dlugfl posterior rim 132 518 (Few@z 100) SVC rim
131 579 (§oway 99.2) IVC rim 131 518 (5owag 99.2)
wag superior rim 111 918 (Sowag 84.1) (Table 2)

Transcatheter
Echocardiographic data closure
mean + SD

Ejection fraction (%) 68.24 + 9.22

Right ventricular (RV) dimension ~ 35.33 + 5.72
(mm)

Main pulmonary artery (MPA) 30.13 + 6.22
diameter (mm)

Left atrial (LA) diameter (mm) 39.07 + 7.53

Tricuspid regurgitation (TR) 2.97 + 0.54
Vmax (m/s)

Right ventricular systolic pressure 42.31 + 15.16
(RVSP) (mmHg)

Tricuspid valve annulus (mm) 36.10 £ 5.45

Tricuspid regurgitation (TR)

severity, n (%) 1(0.8)
No TR 14 (10.6)
Trivial 76 (57.6)
Mild 28 (21.2)
Moderate 7(5.3)
Severe 6 (4.5)
Missing

Pulmonary regurgitation (PR)

severity, n (%) 7 (5.3)
No PR 12 (9.1)
Trivial 94 (71.2)
Mild 12 (9.1)
Moderate 0(0.0)
Severe 7(5.3)
Missing

Mitral regurgitation (MR)

severity, n (%) 46 (34.8)
No MR 44 (33.3)
Trivial 30 (22.7)
Mild 4(3.0)
Moderate 1(0.8)
Severe 7(5.3)
Missing

ASD defect size by TEE (cm) 2.12 £ 0.59

mean * SD
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Table 2 Echocardiographic findings of patients Table 3 Procedural outcomes of transcatheter

undergoing transcatheter closure of secundum atrial  closure of secundum atrial septal defect (ASD)

septal defect (ASD) (n = 132) (Cont.)

(n=132)

Transcatheter
Echocardiographic data closure
mean + SD
Adequate rim, n (%)
Aortic rim 30 (22.7)
Posterior rim 132 (100.0)
SVC rim 131 (99.2)
IVC rim 131 (99.2)
Superior 111 (84.1)

Abbreviations: ASD = atrial septal defect; MPA = main

pulmonary artery; MR = mitral regurgitation; PR =

pulmonary regurgitation; RV = right ventricle; RVSP
rigsht ventricular systolic pressure; TR = tricuspid
regurgitation; TEE = transesophageal echocardiography.

Missing data were reported when applicable

n1ssnwinienistagunsailanisansany
(transcatheter closure) 1‘14[%3}1]’38 secundum ASD
Usvauaudnsa 130 519 Andudesas 98.5 Hiiies
2 swillianansaldgunsailiansansauld desinis
2 188inme septal malalignment vilsldanansauseiiiu
yuavesgiafindaiualaldogauiug,

szoznaveulsmeiuianie (length of stay)
2.2 + 0.8 Fu vunvesgUnsalitlide (device size) 1ndy
26.5 + 6.2 fadwuns dAn15ld compliance balloon
(balloon sizing) titetelunsinwuingss 17 578
(fovar 12.9) uagldifieaslunisinsgunsalanis
aeaiu (balloon-assisted device deployment) 3 $18
5¥8LaMANNTS (procedure time) Y 362 + 13.7
Wl Auadvesnudiuten (mean pulmonary artery
pressure by invasive measurement) 28 + 9 ladlung
Usemn (Table 3)

dmSuarvunsndeudiiintumundsnisih
wnan1s linunnazunsndeufisunsmuiiissniazila
WuRndome 10 8 Gevaz 7.7) Jedulvgfu atrial
arrhythmia laun atrial fibrillation 6 579 wag atrial
flutter 1 578 @11N122 premature ventricular contraction
(PVC) non-sustained ventricular tachycardia (NSVT)
1A% supraventricular tachycardia (SVT) wuogsay 1 518

Transcatheter
Procedural outcomes closure
mean + SD

Procedural success, n (%) 130 (98.5)
Length of stay (days) 22+0.8
Device size (mm) 265+ 6.2
Use of balloon sizing, n (%) 17 (12.9)
Balloon-assisted device 3(2.3)
deployment, n (%)
Procedure time (minutes) 36.2 + 13.7
Fluoroscopy time (minutes) 7.6 +4.7
Mean pulmonary artery 28+ 9

pressure by invasive meas-

urement (mmHg)

Data are presented as mean + standard deviation (SD)

or n (%).

N181AIN159190UNTUTAN A BaIUTUTNUT
finmssrtrsigunsalitlita (immediate residual shunt)
7 519 (Sezar 5.4) laewduszduaiiugunsudnios
wunnzidluteadeduiila (pericardial effusion)
usnuLiesUSunaanies (small pericardial effusion)
1518 (Sewaz 0.8)

uanaNilun1InsRinnud 1 Wou asaany
n1311qAve39Unsal (device embolization) 1 318
Tnenuigunsaingaoenannadsiuilaresuuedouly
agvialaviesuudny wazithelasunisuigunsaloanins
agaudsa wdndulddsiedinefiotaerdin
fudasunndiilawagnsiien (Table 4)

486 AIUASUNT VS 2569; 41(4) @ Srinagarind Med J 2026; 41(4)



v ¢ o ' v & o @ ' oy
NaﬁW‘ﬁmiiﬂH1éﬂ]ﬂiﬁﬂWLNﬂuﬁ]i%ﬁﬂﬂuuﬂﬁlﬂmﬂﬁqﬂﬂimﬂﬂﬂwﬁwﬁlu ® Outcomes of Transcatheter Atrial Septal Defect Closure in Adult

Table 4 In-hospital and 1-month complications following transcatheter ASD closure (n = 130)

Complications In-hospital 1-month
n (%) n (%)
Minor complications*
Pericardial effusion 1(0.8) 0 (0)
Percutaneously retrieved device embolization 0(0) 1(0.8)
Transient arrhythmia 10 (7.7) 0 (0)
Vascular complications 0 (0) 0 (0)
Immediate residual shunt 7(5.4) 0 (0)

In-hospital complications were defined as events occurring before hospital discharge. One-month complications

were assessed during scheduled follow-up.

*Minor complications included non-life-threatening events not requiring surgical intervention.

30l

nsfnwiluandliiuinnsda secundum ASD
meaunsallansaeaiuiidnsianudnsaveinanis
Yovay 98 uazilguAnisalnnizunsndeus lany
AMmzunIndouisuuss daulngmuanziladuindomne
Yovay 7.7 uazinishdagunsaindanisUaidntos
wueway 5.4

nsfnwiaenadesiudoyaslulszimauay
MaUszmannenusanaudIsagauazauasa e
Y93438N135N¥1938N15UA secundum ASD HuangaIY
TnoamzlulssiusnmaudiiavesinanisddngiAes
furamsinwiadel] ndnie msfinuives Du uazee
Anwludtheiadnuasdlng 422 519 01gads 9.5 U
518918031 UEN59v89n15UA secundum ASD
megunsallaneneeaiu Sevar 94.7 uaznndzunindeu
Foway 7.2 [14] lwhueudediuinisAnwives Putra
LAZAMZIIBUNTIANEN5U8IN15UR secundum
ASD ludUqeiindieaunseisesaz 98.7 laswnuy
n1zunsndeutiuniziiladiutisesay 4.9 uay
anzladusiwia supraventricular tachycardia
Yovay 2.9 dameldldies [15] uenanilSsaenndosiy
n3finwIes Saliba wazamy nulayadeunadluliae
fLfu ASD Secundum lngguavesn1sinuwiiite
segunsal anunsavidnsasesas 94.8 Tagld balloon
%30 guidewire luseninenisiegunsaldn way
Mwumammiﬂeﬁauﬁqumq [16]

dlawdeuiisutunisneiludsyndlne 75u
fimssnwadusn Wunisinwives Durongpisitkul uax
Ayl w.A. 2542 ﬁﬂurgﬂwLﬁﬂﬁiéf%ﬂmi%’ﬂmﬁa&J
gunsailannsaneaiulagld Amplatzer Septal Occluder
uwnunseindn vilugtae 5 519 engeds 9.6 + 8.4 U
muwmaﬁag%ﬁﬁi’mﬁ 16.1 + 2 HadAT WUIINITINY
Tanaruazladnunizunsndou [10] azviouliiiuds
UsranSwanavauvasadoresinants soudluszey
Suduvesmsthmadatuldlulssmelne

feuinsAnYIveY Vijamsorn wavany 10un1s
\Auteyadounduiieguavesnisinuidegunsaile
ysaneanusisludin flvg) uasdaseny S1uau 665 1
Famuinldnadlidnaznguenyluy Taruvasadoge
warnmzunsndeufinulddesifivsiosay 3.4 Tneudu
INAMTUNINTeuNImaendensuniaiildatsany
vascular complication (§owaz 1.4) waznnziila
WURATIME cardiac arrhythmia (§oeag 1.1) [11]

luhueafeafy Jittham uazaue Wudeya
foundsves uninedouwsms lnesunguiiaed
ﬂﬂqﬂﬂiiﬁmﬂmamu 7 atrial septal defect, ventricular
septal defect, patent ductus arteriosus Tuszegiia
7 U nuindnsnslngunsainaneaiudusedosay 96.8
fiszorinan 6 ey lnenunneunsndeu 2 51 Ao
thromboembolism Way first-degree atrioventricular
block [17] FeBudufaszaninmuazainuvasnd
Y0IRRaNITIUUIUNTDIUTEINALNY LavaonAdaIny
NadNSTRINSANT

AEUATUNTINBET 2569; 41(4) o Srinagarind Med J 2026; 41(4) 487



v
INTAN aiﬂimﬁig uasnale e Chitrada Ungprasert, et al.

LABAT189IUNITANYIVDY Alnasser LaTAME
ﬁammmzazmqLﬁaamammﬁﬂ%ﬁmﬁﬂmu‘;}u systematic
review Lag meta-analysis AAMIUNATEHEE1INGINITUA
shegunsaliode 6.4 + 2.7 U engwdevesifiie 45 + 5.5 7
WUNMIZILAAURATIMIE atrial arrhythmia Sovag 6.5
FoasnwadenstadegUnsaifosay 2.3 uazvdiln
gunsaimsaneauiimsivesudsiuiile fevay 4.2 (18]
TuvinueaAeaiu Muroke uazAmuy AARIUNITIAY
waelameaunsallugtie 1,000 518 SevIaaay 5.9
U wunmezilawuiindanae Atrial fibrillation Sevay 2.45
uazwugUnsalideunan (device embolization) fevaz 1
[19]

vauziluuszwalne Snsfinwves Honghiranrueng
wavAne iudeyadeunas 11 U e 277 518 T
91511NN31 60 U iiesSouaz 16 wualfnisaluesnisiia
ameinladuladamzsin atrial fibrillation Sevaz 2.7
TneRnmuiduszeziaiade 37 Weu [20] WeFeuifiou
funisdneiiandianisaneiiiny atrial arrhythmia
lusvegiufinevndsinanisania e1aesuielaain
o1gadvvesithelumsdnmifunnn

NMsANITEBen aenadeatunadnsves
nMsAnuEnRensAudniatesar 98 uanslidiuin
wan1sinuluaudiiledsfe Saunwieuwinaanty
sunelvgilukasseUsna sahmnudSavesinanis
%uﬁ’umiﬁmLﬁaﬂﬁﬂmaﬂwmmzau Tnglanzn1suseidy
mumg%’qLLaxmwmﬁmwaﬁuawaU (rim adequacy)
pe TEE Aauvininanis 1Uﬂw3ﬁﬂm§ﬁ;§ﬂaa 2 58l
LiaunsnUasegunsaineasaulddnia 1iesan

o

a1 septal malalignment vilvinsuseiiiuvungs

Aanaldeuuaziinauliiiafiosuesiagunsal fat
W 2 seRdlasunisdesiaifiodamnenindafudagunme
wilauagnsisen

uaﬂmﬂﬁqﬂ’ﬁmﬁiﬁmqmeﬁﬂ%am?iwummﬁqm
TunsAnwiae anviladuiedon: dedulng
\Uu atrial arrhythmia wazanusamuaulasenissnw
fhen dmsunsiteigunsaiildln (residual shunt)
nuLledntegniendiniste nulndlAseiunisinen
Feuan [16] Lusududesdnuvdiniu esaindnay
anassomeluiseanienainisiin endothelialization
va3gUnsad

dwSun1e device embolization 518 MUAMTY
wdshimanisdenulddesun Sesaz 0.55 [21] waz
Tumsfnwinu 1 519 Tutasdanumsined 1 e
p1aduusiunisidenvuingunsaimdniiuly
(undersized device) vauntisruiilafildifisane
(deficient rims) Taedaulugvi9ia1n1siin device
embolization asiinszuinsiiviiimanswionielu 24 &
a8 Hlususn LiesannsBanizvesgunsalitliiiung
oglsfinulusiotd duasldsuninigunsaioonms

awaiuanss wazladsaiiatnvunennsnfufaswnng

#alawasnsasen dedulun1sdnwdsedadnlainy
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YuAd 85.0 + 7.4 fAAN3Y UaTNANIUINLIASHIY 2012 + 4.1 fladnsu TunguaunsnléFuniswu 10% lidocaine
spray NN (p = 0.007) waglusia 2 nauasaldaensaladnss linuanzsunsndouanmsldaansim
wAnURaTIBAeS 1y anUnkazyseuln lunguuwinunsgiu (p < 0.001)

agu: msliswnamziivunnd TssansamlunssSounamieuneunisasaiilase TEE Weuwiiunislioin
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AdAy: N1saTIiilamenaudssasiounudguiiurasne1is, e1fldssiuausananien, Ysuiueiw
ldsziupnuidn, nnzduivannsldemniildssivanuidnanzd

Abstract

Background and objectives: Transesophageal echocardiography (TEE) is used to evaluate cardiovascular
patients. Before the procedure, patients are prepared by administering local anesthetic drug to the oral cavity
and pharynx. This study aimed to compare the effects of two doses of local anesthetic in order to evaluate
efficacy, safety, and drug-related side effects

Methods: This study was a randomized controlled trial that divided patients undergoing TEE into two groups.
One was the intervention group, which received a lower dose local lidocaine, and the other was the control
group. The study was conducted from 16 June 2024 to 30 April 2025. The primary outcome was the success
rate of TEE insertion, and secondary outcomes were complications during TEE insertion and side effects of
lidocaine.

Results: 70 patients were enrolled, the intervention group of 36 and control group of 34. The mean age of
patients in the intervention group and control group were 51.1 + 16.2 yrs and 53.7 + 12.0 yrs, respectively. Most
patients had Modified Mallampati class | or Il airway. Total lidocaine dose was 85.0 + 7.4 mg in the intervention
group and 201.2 + 4.1 mg in the control group, although 10% lidocaine spray was more frequently required in
the intervention group (p = 0.007). TEE insertion was successful in both groups. There were no complications
during TEE insertion, however side effects of lidocaine were more commonly found in the control group such
as bitter taste and perioral paresthesia (p < 0.001).

Conclusion: An intervention group, which used lower dose of local lidocaine, was effective for preparation
before TEE, with comparable efficacy to the control group. TEE insertion was successful, with no complications

and no drug-related side effects observed.

Keywords: transesophageal echocardiography, local anesthesia lidocaine, lidocaine dose, local anesthetic

systemic toxicity
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fenuagldinauiutu (1] egrslsfnuiogteya
rosdssarnnswnsndeuiiisturnnsnsiaiile
shendudesasiiounuiigiuuuriuvasaes wulilos
dntes lawdiulug Ao angarsnaudu linunis
@etinannisldaensianiavasnenvis [12] Tnsanie
o89Bsn13MsTvilnegnsrefdaudiung e1any
AMmzunsngautssannuazldnainsnsaliuiu [13]

g19iilsziuniuidniamizd lidocaine fivha
E‘LJLLUUEJQJﬂE%LLazﬂau (2% lidocaine jelly) wagemu
(10% lidocaine spray) lngn1su3misensivuiaiile
Tuglygfldersiiu 4.5 un. devuiinga (4.5 un/nn)
w3eolinasiiundear 400 wn. (400 un./dose)
szt duiiunesyuuaiee wu ¥1seudin audin
yde dn awdulaiings Wiluduis wioszuuile
wazmsmeladumanld Mseundauaznduszdmwaliin
omsrunaunudszann 20-30 w7 uwasdntumely
na1 5 wiit Tuved lidocaine spray oangudliin
ﬂﬁﬁmﬁu'%l,’sml,%ql,ﬁaﬂ (mucous membrane) {Huvian
wUszana 10-15 it Tasvhlugnazeangrsnieluna
1-3 u¥ [14]

Tugugialadindy Insasaimlameniudes
azviounuigsiiunasnemis [Wuinanisfivinled
Viewmsvgieuen lnvongsunvdlsaiilawasvasaiion
lagnafAYIel w.A.2562-2565 nudtdgiinfuns
nyrarlasenduidssaziounuigeiiumnasno1mis
120-150 el Taniladedivinlinisasiavlafonau
\dysazviounnuiigeinuvasnemsUszauanudiia
loun Uszaunisaivisenudungueawnndiyininanis
nsliirnusiievestaeluvaznsie Tasianzernads
nswseugUienaunsldatgnsiammasnemsingly
g1vfisziuenuidnameiifieansnsiiuuinsening
fins19

uenniifnenugiinssimudsmesusiily
a3nnn FeansTenmilldss fumnuddnameitlunis
wissgtelsavilafimauifidaddadsiuiilatesuy

[

\Dusilésunstasneguasalitumaasaiu wuay
\ufiwannnisldennildsz fuanuidnamed (ocal
anesthetic systemic toxicity) siaulasun1ssne1e1nIs
Faunduganmzund felugideluguediduogsumnd
Tsavhlawazvaoadoniivinnisnsailafenduides
azviounuiganiumnanne s daiuiannuddy

o

a

TuiFeswesnsliuiinueunildss fuauddnans
lidocaine USinautlesiigalunisanernisiduiin uay
annataAaznzumsndouisuLss wazthlulfiy
wwIneufuRsiely

ABnsAne
nsfnuiifunisinwuuvduiiiinguaiua
(randomized controlled trial) IneifiudayargiUae
Adesldiunisnsaussdusegunsningaaialade
AAudDsELYioUANLAgIHUABRR S (transesophageal
echocardiography) tieUszifiuswazidonvadsaiila
u Audladsany 9a9tuil 16 Aquisu we. 2567

v

79 30 wwiew WA, 2568 AnuinasinsFAiUaed feil §
Uaedifengdoud 18 ITulY ldduseTaudenun
lidocaine lufidgunludesne lufidguilunisndu
TnegUigaglasunisvenuBusennazatnslaidisy
la5an1539y dwsuinaeilunisfngUlsesn e gUae
Aflanufinunfiniaaeneims wwu esophageal stricture,
esophageal tumor, esophageal laceration %38
perforation WL esophageal diverticulum fifinmenau

a1u7n (dysphagia) Nlasuendesiunisudeinveadon
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=D

Jn1rAN1sHdFvandanuinndl 3 (INR > 3.0)

' v
°

Al mneteenIn 45 Alansu Alulawseudlenin

D

WazeIms 6 Flueneunisngaa ﬁlﬁi’ﬁﬂ@h VINAR
Futyne uagiildanansodeansly viohidilaniwilne

nsAnwiiiAvdoyadnuueiugiuvesdiae
278 LNF i JseTRnisuienen UsgiAnsguyns
Tsavsednd Tunsdfldfuandestunsudeiveaden
wiimsinzidonifiegrnisudssveadonnounisnig
UszLludnuaen19an1enINYe9593UInaN Modified
Mallampati Tndeyeyraudn (Anuaulain Iwas n1smela)
foufunsnsa Taowdstheduaosngu Aenguilldsu
g1V UANIZTVLIAA (intervention group) FUheazlFsy
g1 anIEfikuUNaY (2% lidocaine jelly) 4 faddns
Tagvunnensan fe 80 un. waznguilésugiamzdia
YIANINTFIU (control group) HUheagldsuanyaniy
fluvundu (2% lidocaine jelly) 5 fad@ns
(100 un.) F1uan 2 ads virefu 5 Wit Tnsrunpensa fe
200 un. Maistaeanguazldsunsmaseuiennsudon
(gag reflex) Tneldlsinaduunyindimevidalauau drliny
oInsdau ldaNsnTIMIUNAAD LA uidTenTs
UHOU NULIY (10 % lidocaine spray) 1 na (10 un.)
50 3 il Fmedevemsudousnads mndslonnis
Yéfauagnue1vuAindn 1 na (10 un.) wdmedey
fdsllonsudouazenidnnisnga %ﬂ@’ﬂangﬂﬁmaan
NNIANEI

nsnuildu open-label ilesangihelazue
yuanziluruafiuandisiu dufiegaldds block

randomization lagfvuaAIUIRUARNWINTU 4 81UNIS

v
] v =

dngnasnadumigluswnsumauiimes (Microsoft Excel)

LR

Ingldiavduiiiodnainunisdnassnaulugnsndiu 1:1

o

wunsdugninesenlidimihuaziivinuliluges

b Do

AvuasUaniniTeeaiaunuietasy (sequentially
numbered, opaque, sealed envelopes) %wxgm%
Tnoidmihifldifeidestumsdndongidnsinide
mevidsnngiinsmasmnluenansiusenudn Wedestu
N15NIIUNauaImUY Inenadnsnanvenisine Ae
Usgfiumudndalunisldarsnsianiunasneinig
Tngazdpsmauiunmilesinigldd yuussnimilaay
T vesdumsaziBeanielulassaieiilald nsdiild
laduia Aeoldamisaldarensiariunasnenmisias
Tlaansaueafiunnls drunadnsses fis nzunsngeu

fintuainnslaansnse Wy amzidensenlugesun
warenisiiulen wasnadradesninnisvieniamed
W fundedeufisuy audin yoe wseuUn 91N
nszaunsze yalsida ndundeiniedensenn e1n1edh
Fuuaznunad laedindyyiadn (anudulaia Jnas
nsmela) Aeendiautateia Tufinyn 5 unflauesy
30 UITINAINIINTIA

NIAUINVUIAFIDE19919899INERRNTLRUTNS
MsnTIasheAdudssarYiouANAgHLINIVABND NS
a NuaTRRewnsnlakasrasaden Meujinnis
Audialadsnng Tul wa. 2566 dwu 144 510 digns
dmsunsAnEILUY equivalence trial ialUauiiiay
dndiuszninaeingy lnsivuedndiuvesnguniuny
(p1) wirdu 0.99 uagngunaael (p2) wirdu 0.98
ANAINULANAINTENINERINGY (€) WU 0.01 uag
YOULIAAULLTABL (equivalence limit, 8) iy 0.10
Tnefnuaszautsd AN IsanALUUMULALY (one-sided
o) v 0.05 kasmainimeaousosas 80 (B = 0.20)
BRI IUVDIVUIARIDYNTENINNFUATUANLALNGY
nnaes (K Wiy 1 1aefl 2, wae 2y, Wumannisuanuas
UnAum5gU (standard normal distribution) fiaanndos
flud oL wae B/2 auaeu [15]

2
(Za+7gs2) [0 —p1)
n/group = @ =) .

+p2(1—p2)

=]

significance level = 0.05
= 1.645

=]

™ _N

power of test = 0.2

=1.28

=
<
N

proportion of group 1 = 0.99

-

O T N

proportion of group 2 = 0.98

N

difference between p1 and p2 = 0.01

(delta) equivalence limit = 0.1

~ o M

ratio of group1/group2 = 1

nan1sAwIlATIuINeIaatnInguas 32 1y
WALENIINITNOUFIAINIATINTG (drop-out rate) Souaz
15 wirfu 4.8 78 Feify osawenanatasiie 2 nqudne
auiduduau 69 3
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atAuazNITIATIzvidaya
[d

viaueteyafiduteyalsiseiies (categorical
data) Wudiwiunazdesar nsuauedeyasioiiles
(continuous data) 1uriads wagdudsauunnsgu
msﬂisLﬁummLmrm'wuaq@mé’ﬂwmxﬁugmiwdw
nauAUANLAENgUNAAeY nsdideyareidodlagHiuns
nadoUNITLINKAILUVUNATesFul sl dedeaia
Shapiro-Wilk test 1nAMsLanLIsUUUARALTNITIAT I
aiAnIY3s independent sample t-test MINATTLANLAS
wuuldun@lgnmsimseviaiinnaeis Mann-Whitney test
nsdideyalidededdnsineiadfses Chi-square
test ¥30 Fisher’s exact test fnuAszAUTEAIAYNI
437 p < 0.05

nsfnwadalldiunnsinnsaniusesasesssy
ndlunywd Ineanenssunsasesssunidelunywd
uvAnendeveuuny wwuiilassnns HE671247 otud 9
WWI8U WAL 2567

M13199 1 TeyadnuazitugiuvesUie (n = 70)

=
NANI1IANYN

° v Ay vo v a a v

JudUieiilasunisnsianisafudssasiou
ANUDFINIUNABARIMT 70 518 WudTbungunlasunis
Iignyan1eivwIne (intervention group) e1giade
51.1 + 16.2 U waznguitlasunisliergiianizinig
YWIALIMIFIU (control group) angkade 53.7 + 12.0 U
1 (=4 a a 1 Yo g [ LY
dlng umangsiilsasiy nslasuenfunisudesi
Y94den wazan INR luuanansiuegediduddgnisedia
v 1 d’l o = a o =
JoUITnanlun1snsIa Aen1sUsesiulsaialannng
LANILEA LATANWMENIINIEATINYBITRIUINAY
Modified Mallampati classification likanAeiusERINg
#09ngu (AN5199 1)

[

5 &
VBN YUINUIIU

NANAIUAN NAUNAADY
(n = 34) (n = 36)
o v o v
AU (58882) AU (SB8a2)

p-values

218 (U), mean + SD
LAY

Uutnaa (Alansy), mean + SD

a

N1IFUUNI
v 9

TsAs2u
15ALUmIY
lspauiulaiing
15ASEUUNGLAUBIMNT
lsAranLdanaNes

mslderduntsudsiivasaansiinsuuseniu
A1 INR, meanz+ SD

fousdlunisnsaa TEE
Useliulsamalaninisuaniia
Usziivdudenneluiila
UizLﬁuﬂmL%qﬁﬂaé’ﬂLauﬁm%ua
Usziiulassadsaurile
Useiliuauilaiie
Uszifiunnigdu o

53.7£12.0 51.1 £ 16.2 0.457
11 (32) 16 (44) 0.299
56.6 £ 13.0 58.0 £ 11.9 0.655
4(11.8) 3(8.3) 0.706
5(14.7) 5(13.9) 0.822
7 (20.6) 7(19.4) 0.905
0 0 N/A
2(5.9) 0 0.232
4(11.8) 3(8.3) 0.865
21+08 21+0.1
0.08
31(91.2) 24 (66.7)
1(2.9) 0
2(5.9) 6 (16.7)
0 4(11.1)
0 1(2.8)
0 1(2.8)

AEUATUNTINBET 2569; 41(4) o Srinagarind Med J 2026; 41(4) 495



v
NWNAN ﬁﬂﬂizlﬁig lagAMNe e Phuangpaka Ungprasert, et al.

M19197 1 YoyadnuaeuguvesUie (n = 70) (o)

NANAIUAN NAUNAADY
Foyadnumsitugu (n = 34) (n=36)  p-values
9w (Bewaz) I (Fawaz)
A199UUNIZAYU Modified Mallampati classification 0.64
| 12 (35.3) 10 (27.5)
Il 16 (47.1) 21 (58.3)
Il 6 (17.6) 5(13.9)
v 0(0.0) 0(0.0)

NANITANEINUIN ﬂfjumﬁ%’umﬂﬁmmmwwﬁ
wIAe (intervention group) IFSuUSinae e
Wun@Ray 85.0 + 7.4 un. ﬂa;uﬁlﬁ%’umﬂﬁmﬂj'uaww
ﬁmmummqmmg’m (control group) lAsuUTuREIH
anzil soueade 201.2 + 4.1 un. ffheiiilenns
véfounazdasldSun1swy 10% lidocaine spray Ly
Iumjuﬁié’ﬁumﬂﬁmmLawwﬁlmmmﬁw (intervention

A151991 2 HAGNEURINTISAN WAL USUIUAS I LN

group) MU 13 918 waglunauitldFunslienyiany
ﬁmmmwwmmgm (control group) 91U 3 578
Faflauunndsegadveddynieadd (p = 0.007)
HARNSNANLUNITIAA18MTI9N19Ma8ABINIT NUTI
Wd 15990318 @wnsaneiunInLassIgaziden
oL (el 2)

NANAIUAY NAUNAADY
. . - ! ! ! Difference*
NAAWSVDINITANE (n =34) (n = 36) p-values
(95% Cl)
(meanz SD) (mean+ SD)
ANUESIVRINISIda18959, 31U ($puay) 34 (100.0) 36 (100.0) N/A -
Y3191 lidocaine 593 (1n.) 201.2 + 4.1 85+ 7.4 < 0.001 116.18
(113.31 to 119.01)
145U 10% lidocaine spray i, 3(8.8) 13 (36.1) 0.007 273

U (Seay)

(-44.6 to -7.6)

* AuANUadAtafudnuAuUTHaLleY LarANUWANAYBIAILESSE NS UAIMUSINGY (95% Yamnuiadi)

$ruundsesnisldaerunaonemnaaesnay
laluwsneneiuegsditodAgnieedia (p = 0.953) szezian
nslaaeamakiunasnomssassngulauandisiy
(p=0.757) LLaxLﬁa@wammJ?iwuﬂawamamﬁu‘laﬁm
fiuu (systolic blood pressure) haz@inas (heart rate)

v
o 1

79N Uldd1UATINIUNABADINNITHAL NI LEF1UATID

Kunaeno1vs wudiaesngulifiaanuunnsieiy
dogradnsses limunnzunsndouanmsldaensia
Meraena1Mns wiu ulen Wiennizidensentutesn
dunadrafesosnsldoianed wuawizlungy
1A5U8IMNRLIMNNIATEIY WU eufsee vuUinuas
P3N (51971 3)
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A15199 3 Jayan1InsIilamieAfuEEEEoUAUDEINIUNNMABADIYNT ANEUNINFOUIINNNTIEAEATID

NNADADINNT LATHATIALIIINATT LY AN LT

NRUAIUAN  NFUNARDY
dayan13nsIv (n = 34) (n=36) p-values
(mean+ SD) (meant SD)
AT
Anuauladndalnanneunisnsia Hadwasusen) 144 + 28 140 + 28 0.609
Anuauladndalnanrain1inga @aawasusen) 128 + 17 124 + 19 0.349
mswdsunlasadevesanuildafindaledn® @afwesUsen) 193 +19.1  19.1+159  0.837
Sasmsduvewitladaunisasin (afwound) 87 + 15 91 + 20 0.869
Sasmsduresiilavdinsasa (pSaound) 78 + 12 77 + 15 0.974
nsiasunlanadevessasnsduvesidla (adsewnil -10.0 + 10.7  -135+ 143  0.253
sgeganlunslaaensia (W) 129 £59 13.1+£53 0.757
snundiweinisnensuldanensie 1.1+02 1.1+02 0.953
AzunsndauaINnIstaanensaa, i (Sevaz)
AMzldeneenluteslinuasAoves 0 0 N/A
AMsUIALUYDSHlU 0 0 N/A
nat19A89v09e1 lidocaine, $1uau (5uaz)
Reufsuy 10 (29.4) 0 < 0.001
YuUN 28 (82.4) 0 < 0.001
y5o 0 0 N/A
¥199UUN 27 (79.4) 0 < 0.001
nyzdunIzdy 0 0 N/A
nalidn 0 0 N/A
nénidonseanuiody 0 0 N/A
4n 0 0 N/A
JGHE 0 0 N/A

*Msfguniaanfemuinananuuanavelsusay e

3150l

nsAnewduansliifiugi n1smseugUIenau
ﬂ’1wi’mﬁﬂaﬁa&JﬂﬁULﬁmaxﬁauﬂmm?{qqmwaammmﬁ
sronsTienanisfivuin lHuszansuafiouwi
YUIALINIFIY ANNTOLdAEATIRUNADADINTANSY
ynse laglinuniizunsndauainnisldalensia
HUTADADIMNST WU ANNgldeneentutasuinuage1nis
#ulen nathafgaainnisldomiensa nuemglungy
AldsugmuuuImaenesgIu azveuliiiuiaay
Juldldlunisusuand3unaeulaglinssnusenunin
ﬂ’]iﬁ]i’mLLaZgﬂLﬁMﬂ’J’mUaaﬂﬁﬂiﬁLLﬁéjﬂﬁﬂ a84lsAay
Tushudseansnw wihnguitld3ugiviamziivuind

fo4lasun1snY 10% lidocaine spray LsLANNINAIN
(p = 0.007) uslpeTInilENUSUUVRILIYUANIENVUA
a1 Tdenluusunaivesniingulasuenmuuuinig
wnsgIu wazddnsianudniavesnisldaisnsianiu
naeapwMsinAuseray 100 fUienaunilanvaenia
NENMURIYRIUINAIN Modified Mallampati class | - |
= & | = & v o =
Fanuiludrluglunisfinenil msldermvuinaiieswe
fON1SNA gag reflex KAGWINANUBINIANYIT donAdDS
o a A 2 a ) . AL o
AUKLIAALTDY AMUTURYY4 lidocaine NUUAUTUIREN
(dose-dependent toxicity of lidocaine) FefiAsdunus
AUTEAULTIUNTZLARDALABNIZDINIINNTZUUUTZ AW
dunand 1Wu Neufisye yoe wasnsedunsediy Fulinwy
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dessvelndseiuiisuinanuduiv (toxic threshold)
[16]
dlewUdsuiiieufunisfinwives Daniel uavan
[13] 189131 msliersianied lidocaine 200 wn.
neawyin TEE fdns1nsvdou Ussunusosas 15-20 wag
flonsieudsuzdovas 8-12 vl Kallmeyer uazAnse
[12] Sﬂadﬁuqﬁaﬂﬂiﬂi systemic neurological symptoms
fovaz 6-10 deldvuiauinndt 200 un. lndiAestu
wurlfuinvlunguenvianginunuivisnnigiu
TsMsAnET wagnsAnwIwes Cherobin wasans [17]
finurmdeyaifertumulasaiovesiinaenyianis
fl lidocaine #elugUuuunism nmisdadamsd vio
Msnauen Lletisanonsuindangn gegalimsiiu
4.5 fadnsusiotimng 1 Alandy sedveniiinniiuly
praine N iufiuneszuunng q (local anesthetic
systemic toxicity) 14U ¥150UUIN VUUIN 1@5@ 4n
anuaulaings slawiuga
Tagtudeyaludssmelnenuin msfinundsdidndn
fiflosnsfnuues Kongkaew uazanz Ma3engae
Aeun1sngiaiilasieadudesasiiouninuigariu
vaeno g tnensldersianied vunaildesnelios
300 1. usilaiiiu 400 un. FalinuemstraAssiisuuse
wazauIsaldanensianimasnetmsiandiasiiungy
éﬂ?&lmﬁlmﬂ Modified Mallampati Class Il [11]
ag19lsfinny n1swmseugUaeneunisnsiaialadiy
AaudDsazTieuANRgsiunasnemsindiunis
Turesrindaniovesnsivaruilauasnaenden &
dulngldnsanenaaudundn dsmalidoyaifoadu
msldesiameailuuundudadsin
wunliutlagtiuvesnisnsravlafieaduides
agviouANRgIUUunasneIms azsjsannislden
naUszamuavannisiasvetazaulagianizlugiag
Tsailafifinnnudssnnglvadeuladinlind wuima
970 American Society of Echocardiography (ASE)
wugthld topical anesthesia Turuasigafiiiesme
(lowest effective dose) [1] FawanisAnurilonaay
aduayuiwifafingn axvioudsaudululalunis
suunmafualulve
wenanisefinsAnufiddnvaslndidsaiy
TUUIUNT0INTEDINADINIUAUDIMITVDY Amornyotin
wazAny [18] Afn15ld lidocaine spray \flwufy
lidocaine viscous Tun15tn3eugUI8nauNITNTII

Fal¥U3naue19 lidocaine spray egnstios 50 Gadnsu
uazlidocaine viscous 100 un. Taessananguagldenn
LAy 5 un. devhuidnga 1 Alandy nusadhafeddy
naudilél lidocaine viscous snnninlagiamznnzinla
Fugr uenanideiinisAnuues Noitasaeng uavmas
fvseuisunisld lidocaine spray Wag nebulized
lidocaine lagldvurn lidocaine luiAu 200 uway
250 un. MNAIRY waznuaunsaldintengUaela
athaiuszanSnmdwieaty [19] vasfinsinwives
Mahawongkajit wavAnzfild lidocaine spray Wiguiu
lidocaine popsicle 3stnesaildenalaiiiu 120 un. [20]
Alnaluyusafeddu egrelsiay n1s@nwisenans
Wun1s@nwluuSunuedn1sdeenasenIaiueInns
Fefldnvazinan1sunnm1991nn15ATI9RIEAa UL S
AYVOUNTUNABADINNS IAITHANMUNAMEAIUTENATE IS
wRaLNTaLvie T uIReLarANNlaenselnesidle
nsfnwiinusadrafesanlden idocaine lawiglungy
AlsFuemuunmanasgiu vasdliwlunguitldduen
anziivuins Wesindelafinns@nwneuntid
seeunaluusunveinsaalanendudosasiou
mmﬁgamwaammmﬂﬁaLU"%EJULﬁauimma NadwsT
onAgIesiumILANF BT UIRE LY Fatumsd
mMsAnwRlRLTeTuS uNadsNETInaT

R}mLL%ﬁsﬂaﬁﬂﬁﬁﬂ‘H’]‘ﬁ ABN1TRONLUUNITANYY
wmaauwuzjﬁiﬁmjumuqu (randomized controlled
trial) §eawannsineniannnisdaden (selection bias)
warludssmalnedsdinisAnwiludesiidosuin
athdlsinumsAnuninitesiinuisusens 1dun unns
Anwiluan1dulfien (single-center study) au1AFI0E
Fruauties e19dsldiisanadmiunsiaduingnisal
TaifisUszasiiinuldtion (rare adverse events) uaz
AUredrulngfidnwaznisnisainvesdesiindu
Modified Mallampati class -1l 3s19liagviaunsy
ffnmezmadumelagiun (airway difficulty) waz €4
nansAnwdaesnnuiianslagtaesomslduuianiy
FawasiunszUsinaes e iteeiulvenavili
Fuvaalduinnds msinelusuianisussifiudes
AuitanelaveUle (patient satisfaction score) way
AMNLIUUIRlUTENINeN15ATIR (patient discomfort
score) Q’?ﬁﬂﬁm'}mﬁu’hmﬂsﬁ'mmLaww‘ﬁ'mumﬁw
(Uszana 85 un.) drastdumadenuidUaedides
iw3sunnsnsailasendudssasvisunnuigauy
NUMaene1Ms Lazdinsuseansamlunisasiasnw
Wiy Teannadafssainnisldeanisd
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G
v a o o a a a

ANSIRENYRNITNVUIAETUSEANT AN B
wiriunslvgnvianenvueunsgiusy luniswnsey
HUlsnaunsasiaiilamgaduldeasiouninuigs
NIUTABNDINNS AEANUNSO L ERIERSIINIUNADABINNS
Tad1sa lununinzwnsndauannnislaaiensianiu
NaRAB1YNT LkaglinUNaT1LALIINNS eI AL

naANssNUTENA

YBUUATS NA.ATLUYIN NTILasqns dmiu
Awuzinlun1sinsieideya vevaunn Ay AINS
Junmlye waz ngy. e Aus dmsulelausuusy
suifuvseloniluninioudoansinwi naonau
yAaInIewmIfiawilanasvaeniien qudnila
a3ARY avi Afdusuuazauayunsinuaiad
ud 1599829987

nstafuuianayszleyi
ARdeveduduiliinstaiuuianaysslenilag

LONEI381984
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Abstract

Background and objectives: Asthma is the most common chronic disease in children, with a prevalence of
13% in Thailand. Drug-related problems (DRPs), including poor medication compliance and incorrect inhaler
technique, are major contributors to uncontrolled asthma. This study aimed to determine the incidence and
types of DRPs, to evaluate the association between DRPs and asthma control, and to assess the effectiveness
of a pharmacist-led education program on asthma control at Srinagarind Hospital, Khon Kaen University.
Methods: This was a retrospective observational study utilizing electronic medical records of pediatric patients
with asthma aged less than 18 years attending the Pediatric Respiratory Clinic between January 1, 2023 and
December 31, 2024. The outcomes of interest included: (1) the incidence and types of DRPs, encompassing
poor medication compliance and incorrect inhaler technique; (2) the association between DRPs and asthma
control; and (3) the rate of asthma control following a pharmacist-led education program. Asthma control was
assessed according to the Global Initiative for Asthma (GINA) 2024 criteria at the subsequent clinic visit. Data
were analyzed using the Chi-square test and Fisher’s exact test to compare DRP incidence and asthma control
rates, and multiple logistic regression to identify independent factors associated with uncontrolled asthma.

Results: A total of 303 patients were enrolled, of whom 58.4% were male, with a mean age of 8.0 + 3.5 years.

DRPs were identified in 45.9% of patients. Poor medication compliance was independently associated with
uncontrolled asthma (adjusted OR 2.04, 95% Cl 1.09-3.80, p = 0.020). Following the pharmacist-led education
program, 69.8% of patients with DRPs achieved asthma control (p = 0.003). The highest asthma control rate
was observed in the 0-4 year age group (81.3%, p = 0.001), followed by the 6-12 year age group (76.9%,
p = 0.008), whereas the adolescent group aged 12-18 years demonstrated the lowest control rate (45.8%,
p = 0.200).

Conclusions: DRPs were highly prevalent among pediatric asthma patients, particularly poor medication
compliance, which was independently and significantly associated with uncontrolled asthma. The pharmacist-led
education program demonstrated favorable effectiveness in young children and school-aged children;
however, targeted strategies for adolescents were still needed. These findings supported the integration of

clinical pharmacist roles and systematic DRP screening into routine asthma care.

Keywords: pediatric asthma, drug-related problems, medication compliance, inhaler technique, pharmacist

education, asthma control
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Introduction

Asthma was the most prevalent chronic respiratory
disease in children worldwide, affecting approximately
262 million people globally according to the Global
Burden of Disease study [1]. In Thailand, the
prevalence of childhood asthma was estimated at
13%, representing approximately 1.8 million children
[2]. Acute asthma exacerbations were a leading cause
of emergency department visits and hospitalizations
among children, resulting in substantial healthcare
expenditures and significant impairment in quality of
life for both patients and their families [3].

The severity of asthma symptoms ranged from
intermittent mild episodes to persistent severe
disease, with variable patterns of exacerbation and
remission [4]. Without appropriate pharmacotherapy
and proper patient education, asthma exacerbations
could lead to life-threatening outcomes [5].
The Global Initiative for Asthma (GINA) 2024 guidelines
emphasized that achieving and maintaining asthma
control required not only appropriate pharmacological
therapy but also effective patient and caregiver
education regarding medication use [6].

The cornerstone of asthma pharmacotherapy
in children was inhaled corticosteroids (ICS), which
were delivered through specialized devices requiring
proper technique for optimal drug delivery to the
airways [7]. Drug-related problems (DRPs) were
defined as events or circumstances involving drug
therapy that actually or potentially interfered with
desired health outcomes [8]. In pediatric asthma, DRPs
were highly prevalent, with studies reporting that up
to 61.25% of children receiving inhaled corticosteroids
experienced at least one DRP [9]. The most common
DRPs included poor medication adherence, incorrect
inhaler technique, and adverse drug reactions [10].

Incorrect inhaler technique was particularly
problematic in children. Studies had consistently
demonstrated significant differences between children
and adults in their ability to perform correct inhalation
maneuvers [11]. Children frequently had difficulty

coordinating actuation with inhalation and were often

unable to hold their breath after inhaling the
medication [12]. Therefore, the use of spacer devices
and repeated reinforcement of proper technique were
essential components of asthma management in the
pediatric population [13]. Prior studies had shown that
repeated pharmacist-led counseling improved inhaler
technique, enhanced asthma control, improved
quality of life, and reduced emergency department
visits [14,15].

Adverse drug reactions (ADRs) from asthma
medications represented another important health
concern in children. Long-term use of multiple
medications in asthma therapy was associated with
various ADRs, including headache, palpitations, oral
candidiasis, sore throat, and dry mouth [16]. Many of
these adverse effects were preventable with
appropriate patient education and prophylactic
measures [17].

Multiple patient-related factors contributed to
DRPs in children, including age, sex, comorbidities,
behavioral factors, type of inhaler device, and the
adequacy of medication counseling [18]. However,
data on the comprehensive burden of DRPs and their
direct impact on asthma control outcomes in Thai
pediatric populations remained limited. Furthermore,
evidence on the effectiveness of structured

pharmacist-led education programs in improving
asthma outcomes in the Thai context was scarce.

Therefore, this study aimed to (1) determine
the incidence and types of DRPs in pediatric asthma
patients, (2) evaluate the association between DRPs
and asthma control, and (3) assess the effectiveness
of a structured pharmacist-led education program for
improving asthma control in children with identified
DRPs at Srinagarind Hospital, Khon Kaen University,
Thailand.

Methods
Study design and setting
This retrospective observational study was
conducted at the Pediatric Respiratory Clinic, Srinagarind
Hospital, Faculty of Medicine, Khon Kaen University,
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Thailand. Medical records of pediatric asthma patients
who attended the clinic between 1 January 2023 and

31 December 2024 were reviewed.

Study population and eligibility criteria

Patients were included if they met all of the
following criteria: (1) age less than 18 years, (2)
physician-confirmed diagnosis of asthma based on
GINA 2024 diagnostic criteria, including recurrent
respiratory symptoms (wheeze, shortness of breath,
chest tightness, or cough) and variable expiratory
airflow limitation confirmed by spirometry or clinical
assessment; and (3) referral to a clinical pharmacist
for medication counseling during follow-up visits.
Patients were excluded if there were no documented
outcomes from the pharmacist counseling intervention.
No formal sample size calculation was performed; all
eligible patients attending the clinic during the study
period were consecutively enrolled (convenience

sampling).

Data collection

Data were extracted from electronic medical
records and pharmaceutical care records. Collected
variables included demographic characteristics (age,
sex), comorbidities (atopic dermatitis, obstructive
sleep apnea [OSA], allergic rhinitis), type of inhaler
device (metered-dose inhaler [MDI], Accuhaler®,
Turbuhaler®), the presence and type of DRPs (poor
compliance, incorrect inhaler technique), and asthma
control status at the subsequent clinic visit following
the pharmacist-led education intervention [19].

DRP assessment was performed by a trained
clinical pharmacist at each routine clinic visit as part
of standard pharmaceutical care documentation.
Assessment findings were prospectively recorded in
the electronic medical record system during each
visit, and these records were subsequently reviewed

retrospectively for this study.

504

Definitions of variables

Drug-related problems were classified according
to the Pharmaceutical Care Network Europe (PCNE)
classification system version 9.1 [8]. The following
categories were assessed:

Poor compliance was defined as self-reported
or caregiver-reported non-adherence to the pre-
scribed controller medication regimen, including (1)
missing doses on 3 or more days per week, (2) irregular
use, defined as use less than 5 days per week, and
(3) premature discontinuation of therapy without
medical advice [20].

Incorrect inhaler technique was defined as
failure to perform one or more critical steps of the
inhaler technique as assessed by a trained pharmacist
using standardized device-specific checklists [11].

Asthma control was assessed according to the
GINA 2024 criteria, which classified asthma control
into well-controlled, partly controlled, and
uncontrolled categories based on daytime symptoms,
nighttime awakenings, reliever use, and activity
limitation over the preceding 4 weeks [6]. For the
purpose of this study, patients were dichotomized
into “controlled” (well-controlled and partly

controlled) and “uncontrolled” groups.

Intervention: structured pharmacist-led education
program

Patients identified as having DRPs received a
structured, individualized education session delivered
by a clinical pharmacist. The intervention included:
(1) assessment of current medication knowledge and
inhaler technique, (2) demonstration of correct inhaler
technique with teach-back verification, (3) education
on the importance of medication adherence and the
role of controller medications, (4) counseling on the
prevention and management of common adverse
drug reactions, and (5) provision of a written asthma
action plan [14,15]. Asthma control was reassessed
at the subsequent clinic visit following the education
intervention, which typically occurred within 2-3

months.
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Statistical analysis

Data were analyzed using STATA software
(StataCorp, College Station, TX, USA). Categorical data
were presented as frequencies and percentages.
Continuous data were presented as mean + standard
deviation (SD) or median with interquartile range (IQR),
depending on data distribution assessed by the
Shapiro-Wilk test. Between-group comparisons were
performed using the chi-square test or Fisher’s exact
test for categorical variables. Univariate logistic
regression was initially performed to identify potential
factors associated with uncontrolled asthma. Variables
with p < 0.25 in univariate analysis or clinically
relevant variables were entered into a multiple
logistic regression model. Results were reported as
adjusted odds ratios (OR) with 95% confidence
intervals (Cl). The proportion of patients achieving
asthma control following the education program was
reported as a single-arm post-intervention outcome.
Logistic regression analyses were conducted using
asthma control status assessed at the subsequent
clinic visit following the education intervention as the
outcome variable. Statistical significance was defined

as p < 0.05.

Ethical consideration

This study was conducted in accordance with
the Declaration of Helsinki. The study protocol was
reviewed and approved by the Khon Kaen University
Ethics Committee for Human Research (approval
number: HE681230) on date 8 April 2026. Written
informed consent was waived due to the retrospective
nature of the study. All data were anonymized prior
to analysis, and patient confidentiality was strictly

maintained.

Results
Baseline characteristics
A total of 303 pediatric asthma patients were
included. The baseline demographic and clinical
characteristics were presented in Table 1. The mean

age was 8.0 £ 3.5 years, with the majority being male

(58.4%). The age distribution showed that the largest
group was children aged 6-12 years (55.1%), followed
by the 4-6 years group (17.5%), the 12-18 years group
(17.2%), and the 0-4 years group (9.9%). The most
common comorbidity was allergic rhinitis (70.6%),
followed by OSA (32.0%) and atopic dermatitis (6.3%).
Regarding inhaler devices, Accuhaler® was the most
frequently prescribed (40.9%), followed by
Turbuhaler® (31.7%) and MDI (27.4%).

Incidence and types of DRPs

DRPs were identified in 139 of 303 patients
(45.9%). Among patients with DRPs, 63 patients
(20.8%) had poor medication compliance, 66 patients
(21.8%) had incorrect inhaler technique, and 10
patients (3.3%) had both conditions. No adverse drug
reactions were documented in the pharmacist records
during the study period. The age distribution did not
differ significantly between patients with and without
DRPs (p = 0.290). A higher proportion of patients using
Turbuhaler® devices was more common in the DRPs
group compared to those without DRPs (38.1% vs.
26.2%, p = 0.030), while fewer Accuhaler® users had
DRPs (35.3% vs. 45.1%, p = 0.040). No significant
differences were observed for sex, comorbidities, or

MDI use between the two groups.

Association between DRPs and asthma control

The association between specific types of DRPs
and asthma control status was presented in Table 2.
Poor medication compliance was significantly more
prevalent among patients with uncontrolled asthma
compared to those with controlled asthma (30.5%
vs. 17.2%, p < 0.001). The coexistence of poor
medication compliance and incorrect inhaler
technique was also significantly associated with
uncontrolled asthma (63.4% vs. 43.4%, p = 0.040).
Incorrect inhaler technique alone was not significantly
different between the two groups (20.7% vs. 22.2%,
p = 0.840).
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Table 1 Demographic and clinical characteristics (n=3

03)

No DRPs (n=164)

DRPs (n=139)

Variables p-values
n (%) n (%)
Age (years), Average (mean=xSD) 7.98+3.46 8.03+3.67 0.008
0-4 14 (8.5) 6(11.5)
4-6 3(20.1) 1(15.1)
6-12 9 (54.3) 8 (56.1)
12-18 28 (17.1) 4(17.3)
Gender; male 1 (55.5) 6(61.9) 0.260
Comorbidities
Atopic dermatitis 10 (6.1) 9 (6.5) 0.890
OSA 32 (20.1) 65 (46.8) p < 0.001
Allergic rhinitis 114 (69.5) 100 (71.9) p = 0.680
Inhaler devices
MDI 46 (28.0) 37 (26.6) 0.180
Accuhaler® 75 (45.7) 49 (35.3) 0.040
Turbuhaler® 43 (26.2) 53 (38.1) 0.030

DRPs, drug-related problems; OSA, obstructive sleep apnea; MDI, metered-dose inhaler.
The p-value for Age refers to the chi-square test for the categorical age-group variable (0-4, 4-6, 6-12, and
12-18 years), not the continuous age variable. p-values for OSA and allergic rhinitis were p<0.001 and p=0.680,

respectively. Statistical significance was defined as p<0.05.

Table 2 Association between poor compliance, poor technique, and asthma control at subsequent clinic visit

following the education program

Uncontrolled asthma

Controlled asthma

Variables p-values
(n=82) n (%) (n=221) n (%)
Poor compliance 25 (30.5) 38 (17.2) < 0.001
Poor technique 17 (20.7) 49 (22.2) 0.840
Poor compliance and/or poor tech- 52 (63.4) 96 (43.4) 0.040

nigue (combined)t

t Poor compliance and/or poor technique (combined) denotes patients with either poor medication compliance,
incorrect inhaler technique, or both; this variable was derived from the full cohort (n=303) and is not restricted

to the 139 patients with identified DRPs.

Statistical note: percentages for poor compliance and poor inhaler technique are calculated within each asth-

ma control group (uncontrolled n=82; controlled n=221). p-values were calculated using chi-square test or

Fisher’s exact test as appropriate. Statistical significance was defined as p<0.05.

Asthma control following pharmacist-led education
program

Among the 139 patients with identified DRPs
who received the structured pharmacist-led education
program, asthma control outcomes assessed at the
subsequent clinic visit were presented in Table 3.

Overall, 97 patients (69.8%) achieved controlled

asthma following the intervention. When stratified by
age group, the highest proportion achieving controlled
asthma was observed in children aged 0-4 years
(81.3%, p = 0.001) and 6-12 years (76.9%, p = 0.008).
The proportion achieving controlled asthma was not
statistically significant in children aged 4-6 years
(61.9%, p = 0.100) and adolescents aged 12-18 years
(45.8%, p = 0.200).
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Table 3 Asthma control outcomes at subsequent clinic visit following the education program, stratified by age

group (n=139)

Uncontrolled asthma

Controlled asthma

Age groups in years (n) n (%) o p-values
Overall (n=139) 42 (30.2) 97 (69.8) 0.003
0-4 (n=16) 3 (18.7) 13 (81.3) 0.001
4-6 (n=21) 8 (38.1) 13 (61.9) 0.100
6-12 (n=78) 18 (23.1) 60 (76.9) 0.008
12-18 (n=24) 13 (54.2) 11 (45.8) 0.200

Factors associated with uncontrolled asthma
Univariate logistic regression analysis of factors
associated with uncontrolled asthma was presented
in Table 4. Among all variables examined, poor
medication compliance was the only factor
significantly associated with uncontrolled asthma (OR
=2.10,95% Cl = 1.20-3.88, p = 0.010). The combined

Table 4 Univariate logistic regression analysis of factors

clinic visit following the education program

effect of poor medication compliance and incorrect
inhaler technique also showed borderline significance
(OR = 1.67,95% Cl = 1.00-2.78, p = 0.050). Age group,
gender, comorbidities, inhaler device type, and incorrect
inhaler technique alone were not significantly

associated with uncontrolled asthma.

associated with uncontrolled asthma at subsequent

Variables ORs 95% Cls p-values

Age groups in years

0-4 (reference) 1 - -

4-6 0.96 0.34-2.64 0.940

6-12 0.81 0.33-1.96 0.640

12-18 1.86 0.69-4.96 0.210
Female gender 0.82 0.49-1.39 0.480
Comorbidities 0.60 0.22-1.59 0.300
MDI 1.02 0.61-1.70 0.920
Accuhaler® 0.95 0.56-1.61 0.870
Turbuhaler® 1.42 0.65-3.09 0.360
Poor compliance 2.10 1.20-3.88 0.010
Poor technique 0.93 0.50-1.74 0.840
Poor compliance and/or poor technique (combined)t 1.67 1.00-2.78 0.050

Cl, confidence interval; OR, odds ratio; MDI, metered-dose inhaler

Multiple logistic regression analysis was presented
in Table 5, adjusted for gender, age group, comorbidities,
and inhaler device type. Poor medication compliance

remained independently and significantly associated

with uncontrolled asthma (adjusted OR = 2.04, 95%
Cl = 1.09-3.80, p = 0.020). The combined effect of
poor medication compliance and incorrect inhaler

technique was also independently associated with
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uncontrolled asthma (adjusted OR = 1.70, 95%
Cl =1.01-2.90, p = 0.040). Incorrect inhaler technique

alone was not significantly associated with

uncontrolled asthma after adjustment (adjusted OR

= 1.06, 95% Cl = 0.55-2.05, p = 0.850).

Table 5 Multiple logistic regression analysis of factors associated with uncontrolled asthma* at subsequent

clinic visit following the education program

Variables Adjusted ORs 95% Cls p-values
Poor compliance 2.04 1.09-3.80 0.020
Poor technique 1.06 0.55-2.05 0.850
Poor compliance and/or poor technique 1.70 1.01-2.90 0.040

(combined)t

Cl, confidence interval; OR, odds ratio.

*Adjusted for gender, age eroup, comorbidities, and inhaler device type.

Discussion

This study demonstrated a high prevalence of
DRPs among pediatric asthma patients, with nearly
half of the cohort experiencing at least one
medication-related issue. The overall DRP prevalence
of 45.9% was consistent with previous studies; for
instance, Rotta et al. reported that clinical pharmacy
services identified DRPs in a substantial proportion of
patients with chronic diseases [21], and studies in
pediatric asthma populations had reported DRP
prevalence rates ranging from 30% to over 60%
depending on setting and assessment method [9].
Poor compliance (20.8%) and incorrect inhaler
technique (21.8%) were the two predominant DRP
types, underscoring the importance of both behavioral
and technical factors in asthma management.
The observed magnitude highlights the importance
of structured assessment of medication use behaviors
in routine asthma care.

Poor medication compliance was identified as
the strongest independent predictor of uncontrolled
asthma. Children with poor medication compliance
had approximately a twofold increase in the odds of
uncontrolled asthma. This finding was consistent with
prior evidence demonstrating that non-adherence is
a key modifiable determinant of asthma instability
[22,23]. The GINA 2024 guidelines emphasized

evaluating adherence before stepping up therapy, as

uncontrolled symptoms might have reflected
behavioral barriers rather than pharmacologic failure [6].

Although incorrect inhaler technique is
frequently reported in pediatric asthma populations
[11,12], incorrect inhaler technique alone was not
independently associated with uncontrolled asthma
in our multivariable analysis. However, when incorrect
inhaler technique coexisted with poor medication
compliance, the combined effect significantly
increased the likelihood of uncontrolled asthma. This
finding is consistent with research indicating that
inhaler misuse reduces effective drug delivery and
may compromise asthma stability, particularly when
medication exposure is inconsistent [24].

Device selection also influenced medication-
related problems. In this study, a higher proportion
of DRPs was observed among users of dry powder
inhalers. These devices require sufficient inspiratory
flow, which younger children may not consistently
achieve [25].

support individualized inhaler selection based on age

Current clinical recommendations

and coordination ability [26].

Following the pharmacist-led education
program, 69.8% of patients with identified DRPs
achieved controlled asthma at the subsequent clinic
visit. Similar post-intervention rates of asthma control
improvement had been demonstrated in structured

pharmacy-based asthma care programs [27,28].
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Randomized controlled trials had also shown that
pharmacist-delivered medication review interventions
could produce clinically meaningful improvements
in asthma outcomes [29].

Age-stratified analysis revealed greater benefit
among younger children compared with adolescents.
In early childhood, caregivers typically supervised
medication administration, allowing educational
interventions to directly influence treatment
behaviors [30]. In contrast, adolescence was often
associated with reduced adherence due to
psychosocial and developmental factors [31]. Barriers
such as desire for autonomy, stigma, and competing
priorities may have interfered with consistent
medication use.

From a systems perspective, multidisciplinary
care models incorporating pharmacist involvement
and structured medication review had demonstrated
benefits in chronic respiratory disease management.
Integrating routine DRP screening into pediatric asthma
follow-up could therefore enhance long-term disease
control.

Our findings had important implications for
clinical practice. First, systematic screening for DRPs,
particularly medication non-adherence, should have
been a standard component of every asthma
follow-up visit. Second, the integration of clinical
pharmacists into multidisciplinary asthma care teams
could have provided substantial benefits, especially
in resource-limited settings where physician time was
constrained. Third, the development of age-specific
educational interventions, with particular attention to
the adolescent population, was warranted.

Several limitations should be considered when
interpreting these results. First, the retrospective
design limited our ability to establish causal relationships
between DRPs and asthma control outcomes. The
assessment of asthma control relied on GINA criteria
documented in clinical records, which might have
been subject to inter-observer variability. Second, the
study was conducted at a single tertiary care center,

which might have limited the generalizability of the

findings to primary care or community settings. Third,
medication compliance was assessed through
self-report or caregiver-report rather than objective
measures such as electronic monitoring devices or
prescription refill data, which might have underestimated
the true prevalence of non-adherence. Fourth, we
did not assess other potential confounders such as
environmental triggers, socioeconomic status,
parental education level, or disease severity
classification, which might have influenced both DRPs
and asthma control. Fifth, no formal sample size
calculation was performed; all eligible patients during
the study period were consecutively enrolled, and
the study might have been underpowered to detect
smaller effect sizes. Finally, since all patients present-
ed with uncontrolled asthma at enrolment and
asthma control was assessed only at the subsequent
clinic visit without a control group, improvements in
asthma control might have partially reflected regression
to the mean or natural disease fluctuation rather than

the intervention effect alone.

Conclusions

DRPs were identified in 45.9% of pediatric
asthma patients, with poor medication compliance
(20.8%) and incorrect inhaler technique (21.8%) as
the predominant types. Poor compliance was
independently associated with uncontrolled asthma
(adjusted OR 2.04), and the combination of both DRP
types further increased this risk. A structured
pharmacist-led education program was effective for
improving asthma control in 69.8% of patients with
DRPs, with the greatest benefit observed in younger
children and school-age patients. Adolescents
represented a particularly challenging group requiring
tailored interventions. These findings supported the
integration of clinical pharmacists into pediatric
asthma care teams and the implementation of
systematic DRP screening as a standard of care. Future
prospective, controlled studies were needed to
further validate the effectiveness of pharmacist-led
interventions and to develop age-specific strategies

for optimizing asthma outcomes in children.
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Abstract

Background and objective: Nursing leadership is a critical factor that affects nurses’ work performance and
the quality of nursing care in healthcare systems. This study aimed to synthesize nursing leadership components
that influence nurses’ performance through a systematic literature review.

Methods: A systematic literature review was conducted following PRISMA 2020 suidelines. Six electronic
databases (CINAHL, Cochrane, EMBASE, HealthSTAR, Medline, and PsychINFO) were searched for articles
published since 2000 to the persent. Articles were selected based on relevance to nursing leadership and
nurses’ performance. Quality assessment was performed using Cummings and Estabrooks’ tool. Data were
analyzed using content analysis.

Results: From 2,847 articles identified, 12 met the quality criteria. Five main components of nursing leadership
affecting nurses’ performance were identified: (1) Professional autonomy, (2) Work relationships, (3) Access to
resources, (4) Nurse characteristics, and (5) Leadership behaviors. These components showed positive relationships
with nurses’ motivation and performance effectiveness.

Conclusion: Nursing leadership influences nurses’ performance through five main components. Nurse managers
should develop leadership skills that promote autonomy, build positive relationships, allocate resources

appropriately, and demonstrate supportive leadership behaviors.

Keywords: nursing leadership, nurse performance, motivation, systematic review, leadership components
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Aty MsAnwtRdlingUssasdlieAnynadnsveanisiidnaine AVE loun dnsinisasegseesUgugiuasyiend
AMEVaoAREngARY NSAAYE N1sAUfasNYIIIEYN waznsldaeauvasadensdiunai (central venous
catheter: CVC) Tugfthe ESRD filsanenutanwadus

aa = < = a v o a P A ve W P ' =
Bmsfny: unsfnwiBanssauiuugaunds lngnuniunyszieugUe ESRD Nlasunsiidnasha AVF 9ausieu
AANAN WA, 2566 DaTUEIEU W.A. 2568 I1U 156 518

nan1sAnw: fhelenaade 58.4 + 12.3 U luwaviedovay 54.5 fuwuiesas 62.8 avwuaulaiingeiosas 74.4
AVF YiUailesesar 58.3 vareniovas 35.9 maturation rate $9gay 78.2 primary patency rate 71 6 1hou 1 U uay
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2 U wiiuiewaz 82.1, 68.6 Way 54.3 secondary patency rate Winfusasay 91.7, 83.3 Way 72.4 MIUEGU N1Z
naonidongasiunuiosay 167 msknidofosay 2.6 vasadenfiudesinuifisiniosas 21.8 fiinfesay 372
Fodld cve Jadudifinasie primary failure léun wwands (OR = 2.14, 95%Cl: 1.12-4.09, p = 0.021) WU
(OR = 1.87, 95%Cl: 1.03-3.40, p = 0.041) uag AVF fifeile (OR = 2.43, 95%Cl: 1.29-4.59, p = 0.006)
Ayl wadndueansaing AVF filssmenuianwauseglunasifisonsuldmunnsguana uidsdivesiidunstan
lnglanzn15andnsT primary failure Tugthewmands lsalumvnu warmsidensunieidafimanzay

AdAey: [dudenuasiaviduiiondoudenuinung, lsalnineszuggaving, primary patency rate, secondary

patency rate

Abstract

Background and objectives: Although arteriovenous fistula (AVF) creation is the standard method for vascular

access in patients with end-stage renal disease (ESRD), evidence regarding outcomes and complications in pro-
vincial hospital settings is still limited. This study aimed to evaluate AVF outcomes including primary/secondary
patency rates, thrombosis, infection, stenosis requiring intervention, and CVC usage among ESRD patients at
Kalasin Hospital.

Methods: This was a retrospective descriptive study using medical records of 156 ESRD patients who underwent
AVF creation between October 2023 and September 2025.

Results: Mean age 58.4 + 12.3 years; 54.5% male; diabetes 62.8%; hypertension 74.49%,; radiocephalic AVF 58.3%.
Maturation rate was 78.2%. Primary patency rates at 6 months, 1 year, and 2 years were 82.1%, 68.6%, and
54.3%; secondary patency rates were 91.7%, 83.3%, and 72.4%. Thrombosis 16.7%, infection 2.6%, significant
stenosis 21.8%, CVC required 37.2%. Independent predictors of primary failure were: female sex (OR = 2.14,
95%Cl: 1.12-4.09, p = 0.021), diabetes (OR = 1.87, 95%Cl: 1.03-3.40, p = 0.041), wrist AVF (OR = 2.43, 95%Cl:
1.29-4.59, p = 0.006).

Conclusion: AVF outcomes at Kalasin Hospital were within acceptable international standards, with areas for
improvement in reducing primary failure among female and diabetic patients through optimal surgical site

selection.

Keywords: arteriovenous fistula, end-stage renal disease, primary patency rate, secondary patency rate
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Iﬁﬂlm’lﬂé@%’ﬁ (chronic kidney disease: CKD)
L‘flu‘fjzy‘mmﬁﬁmzjmzﬁuiaﬂﬁﬁmmeqﬂLﬁwﬁuaéw
sowfies Tl w.e. 2560 ﬁrﬁ'ﬂ’;diﬂlmﬁua%ﬁﬁ’ﬂaﬂﬂizmm
697.5 duau Anludnsinugniesas 9.1 vesUszrng
lan InegUaelsalainessevanting (end-stage renal
disease: ESRD) 34fifn eGFR aenin 15 mU/min/1.73m?
Fududealasunisvirdanawnule laun nnsvenden
sondadlafion nisvendonnistesiios waznis
dgnaele [1] dmSudsemndlne w AuT n.e. 2566
ﬁ@ﬂ’;&Jﬁlﬁ%'umiﬂwﬁwmmulmmw 140,000 578 i
vu 2 winluseu 10 U lneuseunasasasy 85 wise 119,000
518 IHunssnenseisnmsenidenmeiniadladion
mmzi’uaamammﬁaﬁé’mmmmmaﬂﬁﬂimﬁya%“dqqﬁn
Souay 12-15 S?qum’jwml,a?imsﬁuﬂﬁmm (2]

madvaeniden (vascular access) L Uuwiladgy
yasnrsHemdon dawwvadu 3 Uszianudn de (1)
Arteriovenous fistula (AVF) \Hunsseviasnideniag
WUnaenLEenRlaunT (2) Arteriovenous graft (AVG)
Wi'aﬂﬁamiwm%amiwaamLﬁa(ﬂ Lag (3) Central
venous catheter (CVQ) Wuasauluvasnidonnn
e bigy kWU URsEIULILNYA tkn NKF-KDOQI
way ERBP anansaladidu reference uwnuld dnagldree
Asiideoisy A1essylin AVF L“T‘;Jumdlﬁaml,iﬂﬁﬁﬁqm
Lﬁaqmﬂﬁé'm’m’ﬁamL%Va(si"wﬁqm (0.01-0.05 ﬂ%’jﬂ/lﬂﬂw/ﬂ)
2180150 UL1IUIY ANzUNINFeuley wagAuu
ma@ua%’mmﬁﬂuiwm’a [3,4] AuvimedIAty Ao AVF
fignsnsiasayiulalianysal (primary failure) Aewdnags
Imenuinseay 20-50 v89 AVF liaansaldaulanely
6 Leundssndn AVF fiteilefisnsn primary failure gafla
Souay 37 vuzhi AVF fiterenUssanadosas 18 [5,6]
Yaspiiduasonnudnda laun 91y LA 15ASIU UN
aoalaen AUNUIes AVF waznisusziliunie duplex
ultrasound AeURIER Fufinsnsiaudnsaladovas
10-20 [7]

dn1snndnadte AVF Useunal 60-80 snamed
NADATDUNE 6 1hipU (We¥AIAN-TUEIBY 2568) WU
ey AVF Suivanads 0-4 ey G‘ﬁnﬁﬂﬂaj
Uszifufivhaulalunisdnwnadnsvosnisnign Jady
fiflnanennudnia waznzunsndou Tuusunves
Isangnunalugiinnalusudnuazdseyng Msglsnsiy

NSNYINTNNNITUNNE UAYTTUU ﬂ’]ﬁ@LLaéjﬂ’Jﬁl %’a;&amm

lssmeguiaszauginiadadanudniu welilddeya
MagviouanuNIniass wazanunsetluyssyndldlaagns
WAy NM19338ASIUTANYINAENEURINTNIARESNS
AVF Tulssnenuianwdug dedugiudeyalunisian
AN MNIIaRaRU3e ESRD Tusedugiinasiely e
= He aw ¢ A o o ¢ Y]
N3AN LR TngUsEasAioAn ¥ INATNSVRINITHIAR
4573 AVF Tugite ESRD #ilsaneunanwdug Ussneause
(1) Primary patency rate (2) Secondary patency rate
(3) AMzvaeadangafiy (AVF thrombosis) (4) 6951
a X a & A Ay o
AIFAALYBUILIN AVF (5) AMIENABALADARUNANDITNT
WILLAL (AVF stenosis) (6) 91uunstasunisyinimanis
WILLALAETEINITES1E AVF wa (7) NSty CVC 97A517

ABnsne

JULUUNIIANYY N1SANYILTINTTUUILUY
g9UnNa (retrospective descriptive study) nunau
nsufoudthetlesumsindaane AVF Tulsswenuna
NWAUG PrufaunaIAN 2566 faueIeu 2568

Usznsuaznguiiagng Uszuns fe Livseideu
ftiae ESRD viavmmiildsumssindaadne AVF 9260 wa.
2567-2568 AALADNLUU purposive sampling Lneuat
Anidn (1) U7 ESRD (ICD-10: N18.5, N18.6) (2) 95U
MSHIFAASIa AVF (ICD-9-CM: 39.27) Tuthsfidmug
(3) fidoyansudiu uag (4) Anmuwastsiey 6 Loy
wnausidnoon e {lefiaeaina AVF lusumiafiendu
FU2ev AVG wazwszidoulsiasudau lavuie
naufeg1afiidnueiduiL 156 918 (Fouay 78
yosafiAa) Wismesonsinszideya

130310398 Ao uuutufindoyannivsuidou
AWMU NKF-KDOQI 2019 Usenausie 4 d@iu
fio deyainly douaresfiinis Teyanisride uay
KAENEUEY AVF HIUNIIATINEOUAIINATIATILLDN
(CVI = 0.93)

nsaasisideya (1) adf@anssaun (2)
Chi-square test (3) Kaplan-Meier @%3u patency rate
wa (4) Binary logistic regression dmsutladedidnase
primary failure AMuAsEAIUNEEIAY p < 0.05

3U5IIUNTIY LA UNMseyliRaInAuenIsuNIg
23usssunsitelsaneruianiudus tavil COA
No.002-2026F \ile¥uil 4 nuamius 2569
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NANISANEN
%aaﬂaﬁ"ﬂﬂ%mﬂejuﬁqasmf{hmu 156 518 mqmﬁa
58.4 + 12.3 U (129 22-83 V) wAvie 85 318 (Sowas
54.5) fydulaniewds 22.8 + 3.6 ke/m? lsagaud
wuﬂaaﬁqm Ao lsaAnuduladings (Sewar 74.4)
sosaande Tsaunmnu Govay 62.8) (379t 1)

M15199 1 Jayavialuveingudiedns (n = 156)

loya 37U (5oaz)
914188 (@) (mean+SD) 58.4 + 12.3
LNFYE 85 (54.5)
filinaniewade (keg/m2) 228 +3.6
(mean=SD)
T3ALUIMIU 98 (62.8)
Tsaauiulaiing 116 (74.9)
lsavanidendiutany 29 (18.6)
eGFR wagneusinda (mU/ 8.3+ 31
min/1.73m2)
AVF finumiatedie (radio-cephalic 91 (58.3)
fistula)
AVF iuudstasen (brachio- 56 (35.9)
cephalic %39 brachio-basilic
fistula)
AVF GFumiady 9 (5.8)

NANITILATIZI maturation rate Y83 AVF LAy
Sowaz 78.2 (122 518) AVF fiarenil maturation rate
gendn AVF ifefloathadiduddysadn (Govay 87.5
Wisuiusowag 72.5, p = 0.018) szazlaasyLAuls
auymﬁmﬁa 9.2 + 3.4 &AW primary failure Soeaz 21.8
(miwﬁ 2)

A5199 2 HAGNSVANVDINTITASIS AVF (n = 156)

NAANS U (5ovaz)
AVF 3iAulnauysal 122 (78.2)
(mature AVF)
Primary failure (lai@3gyLAuln 34 (21.8)
melu 6 hew)
AMEviaeAEenaasu (thrombosis) 26 (16.7)
nsAnde (infection) 4(2.6)
AmvvaendenuTifessnu Ry 34 (21.8)
Aosld CVC 321ineTe AVF 58 (37.2)
Ww3eyAule
$1IUERONE (reintervention) 1.4+0.8

Wde (AS/579) (mean+SD)

HANITIATIZI primary patency rate 7l 6 \eu
19 way 2 U wihiusesay 82.1 (95%Cl: 75.7-88.5), 68.6
(95%Cl: 61.1-76.1) Uag 54.3 (95%Cl: 45.8-62.8) ANUAGIU
secondary patency rate wiiusewaz 91.7, 83.3 Uay
72.4 puddu AVF iderendd primary patency rate
i Ugandn AVF fioilo (Yovay 76.8 \WinufuSevay 63.7,
log-rank p = 0.032) (37971 3)

A151971 3 PNIINTAIDEVRY AVF LUU Kaplan-Meier (n = 156)

Patency Rate

71 6 hau (3away) 7119 Goway)

f
=

i 2% (Bowaz)

Primary patency rate

Secondary patency rate

Primary patency - brachiocephalic

82.1 (75.7-88.5) (

91.7 (87.0-96.4) 83.3(77.2-89.4)
(
(

89.3 (81.6-97.0)

68.6 (61.1-76.1) 54.3 (45.8-62.8)
72.4 (64.9-79.9)
49.5 (38.8-60.2)

62.1 (49.9-74.3)

63.7 (54.1-73.3)
76.8 (66.3-87.3)

(
(
Primary patency - radiocephalic 78.0 (69.3-86.7)
(
(

NUYLA): favluradude 95% Confidence Interva

NANTIASIEA binary logistic regression wutlade
fifiuado primary failure 3 Y9de ldun naAnds
(OR = 2.18) TsAluwu (OR = 1.87) wag AVF #ifeile (OR

[

= 2.43) Tuvneiiony avfiulaniy seaudlulnadu

o

warlsamnudulafingdliddedfey (an5197 4)
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A19199 4 Uadefiinane Primary Failure 31Nl IERannesladadn

Uadw Adjusted ORs 95%Cls p-values
WA (suiuweee) 2.14 1.12-4.09 0.021*
TsALuImIU 1.87 1.03-3.40 0.041%
AVF sunisdadle (Weuiuderan) 243 1.29-4.59 0.006*
918 = 65T 1.54 0.82-2.89 0.183
lsanusiulaing 1.23 0.61-2.51 0.562

* fitdudnAgMeada (p < 0.05); OR = Odds Ratio, 95%Cl = 95% Confidence Interval

5l

nan1sAnwHarieuuuniidaiauuelssuns
faeluiuiifiilsndangs salsamnu (Govay 62.8)
wazlsarnudulafings (Govay 74.4) daganinade
fissnulunsfinessiuusemewas i 051003
Wwinydulasysad (maturation rate) 103 AVF lumsfinunil
wihifuSevay 78.2 eaenndastussnululsemndlne
[8,9] u,azGi"'mdwhﬁiwmumﬂiinwmmaﬁsﬁumaaqﬁ
si,whaﬂﬁmﬁ%aasﬁ%aﬂaz 80-85 [7] AuLANASE
onadunanndnduginelsaumiuiigs anamdenves
NINYINTNITHIA UazgUhuunIsauanasfnluusun
YaalsIngIUIaTERUYLNIA

@5 primary patency rate @i 1 Yuinfu
Yoway 68.6 Teaglutiafiveniuldniunnnsgiu NKF-
KDOQ! (5a8ay 60-70) Laz@ennaiiun1sANYILUY
meta-analysis fisneauen primary patency rate 719
04 AVF vhlanegiisesas 60.8 (95%Cl: 57.5-64.1) [6]

secondary patency rate 7 1 YwiiuSevas 83.3
donndosiunIsAnufistesuasEninedesay 80-90
[10,11] Feuanslifiuingde AVF 1Rnn1zunsndou
waglasunsshudimunzay Seanusasnwinisvieu
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Abstract
Background and objectives: Cholangiocarcinoma (CCA) remains a critical emerging public health challenge, with

Thailand reporting the highest problem globally. This study aimed to investigate existing problems and needs, develop
and implement an integrated management model, and evaluate its effectiveness in enhancing screening efficiency and
culturally tailored health literacy.

Methods: This study employed a research and development (R&D) design, conducted in four phases. In Phase 1, the
sample consisted of 500 at-risk individuals aged 15 years and older. Phase 2 involved 12 administrators and relevant
stakeholders, along with 9 experts who validated the proposed model. Phase 3 included 120 research participants and
12,697 at-risk individuals aged 15 and above who underwent screening. Finally, Phase 4 involved 9 experts for the final
quality evaluation of the model. Data were collected using questionnaires, focus group interview guides, performance
records, and standardized assessment forms. Data analysis was performed using descriptive statistics, content analysis,

Z-test and, Wilcoxon signed rank test. Statistical significance was set at a 95% confidence interval (p < .05).

Results: The study results are as follows: 1) Situational Analysis: Findings revealed a critical disconnect between state
policies and the sociocultural realities of local communities, where the traditional consumption of raw fish persists.
Additional barriers included delayed access to screening systems, a lack of effective inter-agency coordination, and the
failure of conventional health communication strategies to trigger authentic, subconscious behavioral shifts. 2) Integrated
Innovation Management Model: The developed model comprises four primary strategic activities: (1) Analysis of localized
behaviors and cultural values; (2) Implementation of a screening management system spearheaded by Village Health
Volunteers (VHVs); (3) Targeted behavioral modification interventions; and (4) Utilization of information technology for
individualized health monitoring and follow-up. 3) Effectiveness of the Screening and Referral System: The screening
identified suspected Cholangiocarcinoma (CCA) cases at a rate of 0.90%. Following the intervention, the target group
exhibited significantly higher median scores in health literacy, awareness, and health-related behaviors compared to the
pre-intervention period, with a moderate effect size, and 4) Lessons Learned and Model Validation: The
synthesis of the model’s implementation underscored its core principles, primary objectives, operational processes,
evaluation frameworks, and critical success factors for scalability. The finalized model was rigorously validated,
demonstrating a high level of overall appropriateness and accuracy (u= 4.49, G = 0.25).

Conclusion: The developed integrated health innovation significantly improved screening participation and health

literacy among high-risk groups. Relevant authorities should consider scaling this model to other endemic areas.

Keywords: integrated innovation management, screening, culturally tailored health literacy, opisthorchiasis,

cholangiocarcinoma (CCA)

532 AIUASUNT VS 2569; 41(4) @ Srinagarind Med J 2026; 41(4)



msanngluuumssanmsuianssudaysans modudsunsnanses @ Development of an Integrated Innovative Management Model for Enhancing Screening

o

UNU
Lsauziaietnmlulgmadflminisansisuge
A o W o a & o
ndrdgyluszduginie lasanigludsenalne@ad
wa P & A v a
gUAn1salvedlsaligenanlulan wiiUssinalneasd
wlguie “vesseidadgminedlulidvuazugiis

| % a, A ° a o a o o |

y19117” dnrsidwmalulagnisennseeiviuady Wy
AM9M5399aR519139 (ultrasound) LarWIANTTUAIIATID
Yargnazanld winnnguinisalludsmindeeided w.e. 2567
Inuienzisaiennfgeds 268 e vsedeuay 10.94

o

2 & v v & = A o
YezL5IIiLA [1] azviauliiiuds research gap NidAgy

o

4 Uszipu fe (1) mmhiL%am‘[awmswuﬁnﬂ%;ﬂa
aun1n (data ecosystem fragmentation) 910119
A519518N1550U7 1/2568 wutlywideseuudiddny fe
n3IBUNafnnsedlulusinsy HDC ligennaseiu
J¥UU cancer Link wag KPI (2) 49393195871719A43
uazNgAnTIU (knowledge-behavior gap) a@vnuaNYIDS
PamiAnanmginssumsuilaeUanndavniudadesles
AutmusssURaLAY wiUsganyuaziianug (knowledge)
Aeafulse widnn “ANUTBUIMUEUNN” (health
literacy) luseauiianuisousudewdddinlaase [2]
(3) MIVIAFUUUUNITUTMIINNITATEVILLTIYTUINTT
wl9eiilAsaasne “cancer warrior” wailun19UfUus
Fanudnin1suIaLAaunIneInIwazsTULARofidl

Usgansnnlusesiu node [1] wag (4) nMsAnwiaulug
finldlumannudduanna (universal model) Fsaziae
AMNATLIYNBaUN1ITAIUSTIN (cultural sensitivity)
v Y A o dn' a o al'
Wanthnaisisagudannaaiesielunisusuilaeu
« a4 a v o « 1y A 1o
Aadadn” Winanelu “anuseuilud” Nldviane

q U

ABIAT TSIy ety mﬁﬁwmsﬂt,wuﬁuvim’]mi
Wesruuun1sasIfansesadelud Wfunisadie
ANNTEUSFUgUA T IUAToRNLUUIB A AUsTITY
Faduutanssudeszuuiiaslatosing (gap) sening
ANNINIINTUIMdLar U URveurulig1wTias
[3] na1ladrannnvesdgymliliiinaintdadusiu
MILWNIEIRE1FY LaAnINANUTUToUTRITTUY
Youa naAnssuiilesindnuazainuseunevednis
YIRS
uaﬂmﬂﬁé’qwummﬁ’mwﬁﬁﬁzﬂumﬁmmi
Jgymveanietioguaimdwiniesidn fe “seune”
YBI3EUUTOYARATNITIUINIUTNITAANTDY TBYAIN
ﬂ’1ﬁ’lmwuﬁxqﬁqur:gmmm%g’l%auLLasmﬂaJLs?iam‘[mﬁ’u
Y839 UtayATENiNalUsuNsH HDC uag Cancer Link

= ) a | a o g a a
Fadwalinisfnnunquideainlaladifuyssansam
uazeAinANUgEENSNEINTIINNTARN TN FoU
[1] Usznaufunisanuluseaulseimadlmiuii wiaed
WALLlaENNSANNTDINVIUALY LAINVIANISLESUASS
“ANUTOUIMUEUAIM” (health literacy) Mvsnzauiu
a 2 o ' o = o a
vsunguau Ussrsundnlinssntndenisuiuilaeu
nHANIITUMIBN1TITUNsARNsaslusEazuAY (2]
mgmananudndudingn dadu §33eeldwaun
FULUUNITATIIAANTBIAUMILAEAIINTBUTAMTUNGY
a A DXy & 1 % aa
eslsangslulddusavuziSeiatifdysannisiy
= 1 o % vV @ éf a v L2
w30 UNEaUNINTITnTosLdnTy InelingUsvashuas
= A = Y o &
nsfnwiefnwianindgynitazanudesnisandu
Wau1Uluy neaeddduazUseiliy Laznoaunmiiey
LATTBLAUDLULANSLANUSEANTAINNITANNTDILAY
ANTOUIAUAYN IS TRIUSTTULBUA T MIAIY
Ldweuleavessvuudoya wazenseAusEAUAUTOUS
AuguaImeslsetvu suazilugnisnsianulsa
Tuszuzusnisy (early detection) waziiulonialunis
Snwliuszavmnuadisanazandnsin1sidedIn
o o v I3 v & A |
Y99UsE NS mInsaudnlaogadatunaly

NIOULUIAANTITY

MINAUNIFULUUNNTIANTUIRNTTUBIYTUING
- v a Y o & 1 % a g &
WiewAUgynlsaneslulddunasugiiaviound asall

o = v A ada o o
Juinauneldseiliouisidouasiniun (research and
development: R&D) aghailuszuu Tnefigasusuain
n15ATendadetnd (input) MATOUARUTIIRUYUNIG
wialulad 819 syuvansaumna dashboard uazyAnTIY
Yaazduagu (OV-RDT) wenuidnrivsunumadsa
9E19LATOUNHANENTTUNTANMUIAUANTINTEAUT 1A
(we.) waghdrAyianme n1svianudnla “yunig
o y = v a P & A
Tausssy” Fadusnmiwemginssunisuslaaluiui
ludiurenszuIunIs (process) §338161193995 R&D

& - Y a =

ponilu 4 seenaenUszaiuiy SUAINNSANIANIN
Jayvuazanudesnsidedn ietangnisesnuuuiay
Woausegukuuuinnssundianuaniziias Ingsjady
nsUsudsu “anudeidn” Widu “anuseuiivi”
Hunalnasinusssuaendouasnsdeansineeanaing
Y = o a wva a & A
asnsaae nduIaihsuuuuluneaesd fUResslunug
\anAABUNTEaLTUTDIYLYY NoudzigNTUseIduna
wazasUuniSeuiioUSulsssuwuuliiinuanysalgavy
wagNanan (output) 7ilAsuaINNIsANYIATIHAR “SUNUY

ATUASUNTNWENT 2569; 41(4) @ Srinagarind Med J 2026; 41(4) 533



YB 1A WazANe e  Busba Buapan, etal.

nsdnisuinnssundsysanmafieduaiunisdanses
uazmseusuguAmIBsiamssslunguidsdseme s
TuldisfuuarusSeiona” fAflaummzaunuinad
1S IANINg wazszuuinadeyaguamiidonlosty
o819l¥5000 fzdeusanszifiondrdgluguadns

(outcome) luszereny Aa N1SENTEAUAINTOUIAY

auamidainmssslyunngudming ansuiudey
woAnssuguAmegedsBu wazifislenalunisngiany
Tsaluszoziiudu dnlugnisandasinisidedinuay
asmnuduudaliunszuvarsisagulussauulouis
siolu (3U#l 1)

Input

nineInNsuUAAD %’auaﬁumu
: v “ Process

winnssuuazimalulad suussuna_ >

WarALNFBITDIFULUY

FUNDUNTANLTUNUITB AU (R&D)

uazfilo Fauvadu 4 szez o v =
voe ANUATEIINT UagngRnTTUgUAIN
1) Anwranwdgwazaufosnisdniu l
2) Wannsegduuunsdinmsuinns s *
YIUINT
Outcomes

3) neaedduuuun luasevioaunm

4) asUnenuniFeuiioBudunumsgan

Output
gﬂLLUUﬂ’]T{Tﬂﬂ’]iu’?mﬂﬁm LBeYsUNGY

HANITAANTEY TEAUAZLULAINNTBUS

AusaUiiuaunm msuuilasunginssy
gquaw wnlenialunisnsranulsalusses
Sudu andnsinsdedinuazainenanuduud

Tudszuvana e

UM 1 NT0ULIARNITIRY

A/N15ANYI
nsAnwafiliunisinwinasiaun (research
and development) iilensudnunsnuiliinseunay
AuingUsyasAveINTsAny seagiaAliunstisieu
§UAN 2567-5UNAN 2568 AI5188ELBUALAAY
Supou fall

Fumoud 1 maAnwanmilymuazanadesnissndu
(RousuIAL 2567)

unasdoya 1) Anwiaintenaisuazauided
\Rendesmngiudeyaseulay Uszinm open access 1
ThaiJO (Thai Journals Online) adslayeyn umnInende
Wauliu (KKU Scholar) TCI (Thai-Journal Citation Index)
PubMed Central (PMC) kag Google Scholar 2) ﬂﬁjulﬁ'&m
919 15 U Fuld 500 318 lfunainnisdunuudugd
(stratified random sampling) Iuﬁuﬁ 5 81Ln9 A
sunafiesdenidn suneinunside suneuruied sne
s¥uy3 sunenuulng sunelnunes sunelndde
wazennelaagil uay 3) gUINITANSITUAY Laun
F3uiinveusiuuazfiieateslsanensluliiduuas
uziSeviathAnndrinaiutlestumugulsed 7 (ans.7)

soswewnmdansisaaudiniosdn dunuidiuienis
TSINEIVIAYNYY FILVUAISITUAVNND ke IntiNgy
NumuAulsa ddq. 58100 toun dunu ne.swy. funu
#5ITUFVENND AMIUNUIINAGL/ENE/9U FIUNUIIN
DAL, WATAIUVIUAN @AT.7 YDULAW T3 12 AU

wneaiiaildlunisiiusausandeya Tasld
LUUAATIZAENES WUUdITInNdeIn1sT ey
wfaNdmiunsaunuIngy

158919 uazNIMANNNIATasila 3Ty nsats
desflaiiunurdoyafituneudsil

1. M3af1uagmIAMANLUUATIIAIUADINTT
Fuduanmildusiauazanmilenamis nsaiaeiesle
Wawuudrsraaudesnisdndudmiunisdnnses
uazanuseUFuguAmIsiausslungudsdsawes
Tuliuuazaniiaiond Wunsmeuuuvasuniudeya
aosyanion1snouaUsIgaaniiaanTaazan N
AduatefinsefuanuAnfiuvresnguiegiaienis
Uszanuen 5 sefu Ao winiiga 1 Urunans dey
waztieniian lnedinmusinsliazuuumudininues
Amauliazwuudy 5, 4, 3, 2 waz 1 aud1eu [4]
wundu 4 du e dunisdhisdeyanasnisdndula

534 AIUASUNT VS 2569; 41(4) @ Srinagarind Med J 2026; 41(4)



msanngluuumssanmsuianssudaysans modudsunsnanses @ Development of an Integrated Innovative Management Model for Enhancing Screening

VUFIUIAIUETIN MuAU BN INBasN1SaUaIs
AT FIuTnurnIsAeaIsLasndanndeny uay
AIUNNTTANITAULBILAL TRIUGTIUAMNUABAAUATUAY
5 4o $1unu 20 Fo TrdiauaenAdeIRaLs 0.80-1.00
[4] wazradesiueatiuiniu 0.861 [4]

2. asuuvisiesienansusenaulunie 7 s
fio ddu Tefuda Mudsiiaula nqul suleviside
NAUAIDE19 VaAUNY UazUalaUaMUY

o

3. af1auwImaudmiuNsauIUINGY YAy
dvfunsduniualfidsnunsounuiAatisaiunis
fnnses uazmNsoUFuu s Tausslunguides
Tsaneslulifuuazamsoiodd

4. uvvasuauiwa i AUl ey
asedeuAIRsATaion (Content Validity) 37u3u
5 au lagnisniAtsviiadugenndesynadunuin

A1ANUATLTLLMBETUEIe 0.80-1.00 [4]

nsiiusiusaundaya

nsiiususndeyalaenislduvvasuanudu
winaflelunside {idedduntadsdl

1) Uszarudusaunuiaiedns 8 divatiiesi
wuugauauaudesn1sIdulidunguiieddlaenss
udiiavangusuuuuaeunufu Tnefisszeznaninaiy
Uszanas 2 dUandd

2) fideldRamauuaeuauAl nieuiunsiadey
ANNANYIAIvRILUUARUA1N WUl TasuluvaRuaNA
500 atu Anlufesay 100.0

3) MyaunuINgs nMsasiunsaununguldia
LAy 2 Halus dudunslunguiuimsansnsagy aun

U a £

Asuiinveunusaziiieadaslsanesluldfunazuess

0%

| =

NouR MaEAILIUNITAUNUING1IYANITAUNUY
NANYBUAM UAZKINVBINSEANLAKITIMAUNUINGY

nmsAnezideya wazafnily
Ansgideyananisussiiunarinaifuainy
fosnssndu Teedmunauusnsnssewisan ity
¢339 (what is) wazanmiiesazsdu (what should be)
withudndduausen1sdndu nesesasudeil
nunlumiles Tneldis modified priority needs index
(PNI modified) [5] wazinauananIsinTIeiluguiuy
p139UsEnaUAITes uagn1siiesviidaienn

(content analysis)

AIUASUNIIFAT 2569: 41(4) ®

fumeuii 2 manmuaLIgULUUNMSIAnITuTanTIY
\BeYIUINIT (FBULNTIAN -NUATUS 2568)

uvasdoya naudmanoluiioing 9 viw
[lon519a UANNLN AL wagUsuUsaguuuua b
AuautAnuNugInIsARIAe 1) JUszauniIsaiaiu
nsdansesngudsdlsanesluliduuazus Soiothd
ogatien 2 U war 2) UfThRewluiiuiifminioside
Litlesndn 3 ¥

wsasilefldlunisiiusausaudeya laud msns
Az wardaameiidont $1gUiuun1Tiang
winnssudeysannse wazgilomslisunuu wasiuy
UsgiluannsgIures McMillan and Schumacher [6]

nsE¥IuaTATIIRBUAMANIAID il TY

1. M3Usziliusguuuunsian1sudnnssui
YININIG THuwuuUseifiures McMillan and Schumacher
(6] 91uau 4 au loun wmsgrusiuanudulyle
WsguiuAuUsslev 1RsgIUAUAUALNZEL
WATHIATTIUATUAIIUYNABIATOUARN MINEAUIATIEN
Tneldeniads uardnudsauunnsgiul6)

2. thuvuyssiiuiagsneguwuumsdnnisuinnssy
Faysanmse fiasrstuauelifidentng $1uau 5 viw
[7] asradeuauasuduionlaenismardaiinay
d@onAand (index of item - objective congruence: 10C)
wud fendaiinuaonndesdoud 0.80-1.00 [4] wax
AnduUsyandsanivesnseuuia (cronbach’s alpha)
Wiy 0.921 [4] WWunuuuiasinuszanua 5 sg6u
Tiazwuwdy 5, 4, 3, 2 wag 1 AUAIPU LaTNINIg
wlanan1uAIMNLeUBEs (cut-off points for health
outcomes) Auay 5 U9 91w 20 9o TunisAnwiniu
3EUINININTOININIAEaTINUBI Sullivan & Artino [8]

msfiusausiudoya

1) finusneguiuunsdnnsuinnssudeysanms
Tnsihdeyafidunansienesitoyaiiugiulutunoud 1
W lglun1sdansnerisnaguuuunudn eanuuy
NILUIUNIINITAANTBY LATAIINTOUSAIUAVNINTS
Saussalunguidsdlsanelulifunazunsotedd

2) ﬂ’@uml,ﬂ%iaqﬁaﬂixﬂaumﬂ%’gﬂLLuumiﬁmﬂim
wazAmsoUsuguA B Tamsalunguidsdsemens
Tulifuuazaniiaiond 1Hud gfensldsuuuus ey
w3esiiontsléguuvunisdansesuazanuseuiiu

Srinagarind Med J 2026; 41(4) 535



YB 1A WazANe e  Busba Buapan, etal.

guarmBsimusssulunguidelsanesluldduuasy
& 19 a
Lgi5avunA
3) ATIVADUANNINNDEUTUANUMUIZELLAY
ANUADAAGDITBITULUUNITIANITUIANTTUTIYTNG
e Tea9gy 91U 9 Au waztayaiitiusiusaule
WWhnTATIEideya
a v a ¢ v o w av v
nsaaszidaya Aaseiteyalaeintayadle
1NNNSIATILIALDNANTHITALINTESAN T AY
nM9IAsIEAilen (content analysis) vinsdauasizsi
= A a 9 PRy v I3 )
AsENYIANEITauNa i leoIRUTENaU KaLTUMDUYBY
JULUU wagllasgideyaannuuulssdiunumianeas
WATAIINYNABIVEIIIITULUUNITIANITUIANTTULAS
YTUINIT NELTEI91glaen1rIA1ede (mean)
A dEauuNINSgIU (SD) watu s uiuinae

funaudl 3 nmasssliuazUsafiuguuuunisians
WIANTINTIYIUINT (Fiouiluml - Ra1Asl 2568)

wdsdaya nquihvaneysenaume

1) #3Teudazdne 31w 8 4ne av 15 518
120 578 nszatenunsettegua iy 8 gwnewdmuneg
ity “dnumih” (frontline) Tun1sdumiiag
Wegnuaziasuadaauseuimuguanliiuusevivu
naudssluiiud Tnefinasidadh do (1) anunsaldan
sruvasaumAvdoleUndInduiiistestunisinny
guanseuAravedlasinsle way (2) Bufuaranuadag
Tadrsinlunszuiumsideuasiauinaenszeziian
nsnaaedldzuLuy

2) Uszwsuidnfunisnsiadansesangnaus
15 YulU $1uam 442 519 Fildanarnnindendunuy
Stratified random sampling mmﬂq{mﬁmﬁvﬁﬁ’mﬁ
prRdnsasenun 12,697 118 flonouLULNAAEY
wazuuuUsziliungfnssy Taadnaainisanadi fe
(1) Junguidesiiiriunisasadansosmenslulsidu
(1 N3 TI999913/Uday) M5en15mTINAANTOIWLSY

v
I o

MU (WU N1 923 ultrasonography) Tutineszeziaan

S0 a

eliun133de (2) dUseifngfnssuidesniuinud
AnnTauleeny 1wy Jusziinsuilnavaiuninfu e
= a v & g 18 a
fandnluasouasululsauziiaiound (3) asnsalung
doansuaznsliteya viseaunsadeansmeniwilng
N v a a v & A A awy o
Wiy (Mwda) Ioluednsd (8) Tafduudayays
anysel ldfimnuunnseaananissuiviseartayayifidae
FONITNBULUUNATDULALLUUUTLIUNGANTIN wae

(5) Budwazadinsladnsiulasiniside Inedinisasuny
TuluBugeud13ide (informed consent) mMenuLas
(lunsdleny 15-18 Usesldsumnubugenaingunases
PIUNENTILFIIUNITIVY) Uazinasainisfnean (exclusion
criteria) #o (1) WWuffifinnzduthodeundu viooglu
anziisraneseumassuussluiuiiivioya auld
anunsadaunslunismeusuvasuaiuls (2) egluanie
fiuan videdmsldasiandin/endidgrinauszanlutag
wanfivhuuudsediu uas (3) fivensushainnmsidsoy
Tassnisluszninanssvaunistuasdoyanieszuing
nsneusuulsliu lnglidesseumnna

3) nquidesiidaiunismsaafanses F1udu
12,697 518 ﬁﬁ@mamﬂ’amuLﬂm%miﬁmﬁﬁﬁaﬁ (1) Ju
Ussnauiiflengiaud 15 B9UlU waseediusy inshnde
wensluliiau viseilaundnlunseumihlivsy Mlulsauzise
viehd (2) fifinendeeglu 8 suneitmaneresimia
Youidn LieUssiiuuiundeinnssuiianzianzaes
fufitug (3) annsodoasuazsheudladeyanis
wugthanmthils (sadanwviesiv) wavBusesa
WLnIULATINNG wazinaudidnaen (exclusion criteria)
Ao (1) fnngduthoguusedug Mluguassadenis
WUNNUINTIAAANTBINNNLR (2) TANUNNTBININIS
IfgunTonisueaiiueg1esunss auldamisaididede
ArwTouiiugunmas s T iideRautu uay
(3) \Hufiifunaziweannniiuindenelusseziiad
fnsaniiuanu (Jesiunisgymeveangudiiediaivie
follow-up laila)

wesleildlumaifusausaadeya léud 1) wuy
Usidluanusouiiuguam AnunsentinInuaunIw
warnginssuguninvasalsanerdluliduuazuziss
viethvesnguidssvesnesguiing nsualiuayuuinig
qunm [9] SeUsznaudie 4 aou fall seudl 1 Feyavily
Renfuuszavugneu $1uau 8 e Wuuuudidonnou
7 2 awseudiuguaw S 8 do uazneud 4
woRnsudesiulsanersluliduuazisaternd Taun
AungAnIsuNITUSNAe s sundediuyana waz
ounslyAanndon $1umu 11 4o faudeurtuiadum
fu 0.874 [4]

Funpunsindunu fudunisdnianssuany
unwU iR FULUUNSIANTUIRNSSUITaY TN
nsileifiuUszansamnisdanses wagauseusiy
gunmdsinussanlunguidsdsane3luldduuas
L1507 JuATUYNATNTTY

536 AT UATUNT AT 2569; 41(4) @ Srinagarind Med J 2026; 41(4)



msanngluuumssanmsuianssudaysans modudsunsnanses @ Development of an Integrated Innovative Management Model for Enhancing Screening

nsansgidaya 1) wuudssliumnuseuiniu
UM AUATENENIAIUATAIN UagngRANTINAYAN
UaoalsanesluldFuuazuzifoiothdvosngudes
Ainszsiteyalaglidade wazdndoauusnnsgu ua
Wisuifisunzuunadenoulasdanisimun feadn
yadou paired t-test Maigissldnsmsaeutennas
LﬁaﬂﬁuﬁiaﬂmmﬁmLLNLL‘UUUﬂa (normality assumption)
YDIATNAAIITENINADULATNFINITNAGDY (mean
differences) 1935n15UszIduanyuzn1NIZ1861
vestoyalagldaiiinaaeu Shapiro-wilk test wuin
p = 0.0003, 0.0122 wag 0.0002 AztulA11 p< 0.05 LARS
Jnsuanuasveis 3 faudsladfuuuulAsund (non-
normally distributed data) ﬁﬂﬁuéﬁﬁ'&ﬁﬂﬁ@ﬂﬁﬂﬁﬁu@u
WITUNRIN A Wilcoxon signed-rank test (sign rank)
WazAWINAIUINEYIENE (effect size) fuans Zaiontz
[10] wazdaseideyalagldlusunsudnsagu STATA 15.0

Tunaudl 4 nsagUaanuNGeuLazdalauaLUIT
ulgung (RoungAINIeL - SuINAY 2568)

unasdoya nguidmanoluiioingy 9 v
Lﬁami'maaummgmuaz@mmwmmgﬂLLUU mMsUiulse
sULuUm AiflgauanRnsinusinsdnidi

in3esdionldlunasiivsausaudoya laud
1) wwIraudmnsuMTaunUINGY 2) uuuseiiuniy
1195§1UN15UTEIEUTRS McMillan wag Schumacher [6]
filflausnisnsiaaeusuuuy JaUsenoufensgiu
4 ¢y 31wau 20 o Tunuddedussuining wednive
AaHNYeY Sullivan wag Artino [5]

funounrsanfiuan nsdudunisaunuingy
warN13UsTEUAULNATEIUNSUTEEUYEY McMillan Uag
Schumacher [6] lnegfidsmaildinannmsiiansaniden
WUULA1233 (Purposive Sampling) 414U 9 AU AN
ayuilulsziudaduns

nsAaszidaya Msaunuingulagldnisiase

Baile (Content analysis) kazn1TUTZIHURULUY
Uszidurod McMillan and Schumacher [6] 31as124%4
Tneldeiads uardnidsauunnsgiu

NsATNEANS wazasesssun1sise Tasesn
nMsiTeatuildunsiasananAuEnssUS RN
93u555uN15338uny BdredUNIUAIs1TgITIVIA
SouSalususeaandl COE 0642568 Wiatudi 27 furau
2567

NANISANEI

danmiguuazanudesnissndu Jszneusae
3 Uszinu fie wimNIsuNMsInNTEuAMEIsEUY (systemic
health innovation) JUsuuMsALdunugnivindou
meszuuteyadaatuzuazn1sUaunduiegn (intelligent
data feedback loop) @wszgndldnanisiiaszsisadl
mufissnssnduyiuus (PNl modified) ileaieszuy
fanugunInsIgyAAa (individual racking system)
TngszuvazUszananasefuaudssuazdsdyaa
wdaseuludsiauasypansansnsagulaenss noliin
wainlunisquaguametisseiiios

n1siesganmdymuazaudeanissndu
(needs assessment) 1NNITIATILRTVBLATNYLNY
U5PvINIVRINGUMIBE 1IN 500 18 WU FReEn9
dlvguvsemnnslutousanuneulatsauivivaey
fiinoglunvuun Usznevedmnuasnssudundn
wazdiszdunisAnuiluniatidu dedeyamdrdsodu
ﬁa%’aﬁugmﬁwﬁiﬂumﬁmeﬁmmL?iw,l,azwqaﬂiiu
nstlestulsemensluliiunarusiwiothiluddudely
(M5199 1) druwanisdrsranulszifuifidaiagg
fosnsdudu (PN gegadudidud 1 fo annadile
Bainnvuaznisuiuivasuanuideniaiausssy
599a9UAe N1sinfsdeyawavnisandulavugiusin
matausssu AU Feaevouliiiuiwesinsddy
Tumsiduaiisrnuseuiiuaunmiiaenndesiuuium
vaangulvaneg (571991 1)

AUASUNT VS 2569; 41(4) e Srinagarind Med J 2026; 41(4) 537



YB 1A WazANe e  Busba Buapan, etal.

A1519f 1 wou Sevar Anady wavAd@deuY
1IRTgIUENYUENIUTERINIRdITan iy niLas
Anufasn1sIndusenisinnseslsaneslulidunay
uzSwiothAvesnguides (n = 500)

AuUsanwazn1euseeIns 31U Bowaz)

el
Y 215 (43.00)
VAN 285 (57.00)
218 () (mean = SD) 54.42+11.45
anunIwaNTE
Tan 42 (8.40)
GERL 388 (77.60)
iy 45 (9.00)
NI / wen 25 (5.00)
AsANEN
Uszoufne 310 (62.00)
UspuAnwinousu 85 (17.00)
HseuAnwInoulany 60 (12.00)
auUSayayn vise Wiguwih 25 (5.00)
USnyayrwiviseqend 20 (4.00)
seldnseunduadesiaiion  12,450.50+8,320.25
(mean = SD)
21N
lallausznauenan 35 (7.00)
WNeRsNIIN (41l i 320 (64.00)
yinau)
Sudhavily 95 (19.00)
A 32 (6.40)
UM I/NUNU 18 (3.60)
S7iania

AT EdayaINNITAUNUINGY (focus group
discussion) Han1saununguazviouliiug Jaymndn
1NN YO931T91ATIA519 (structural gap) nIN
wlouren1nsgividausssunisuslanvatduniu
indsvndlaaiu Uszneusudedirludenszuiums
9791 ANUATVDITFUUANNTDILAZ NSV IAENAINWIUNTS
Ussmummmdwwu’ammu,asms?’iamicﬁmq‘umw

TusUkUUAAAY (conventional communication) g4l
annsanseduliinnisuSulldeunginssuguain
Tusgavdndinle

<

N15E9LASIZHTUBUUNITIANISUIANSTTULT S

Y

ysaunis dmfuiiuiidmindonida Wunsmasus
foyadeuszdnsanduneud 1 1dun anmiymaie
Tuilufl nanshiasziionarsniaivinig dduaany
foan1siulu (PN modified) wazdoyaidednaindd
dauldidiude (focus group) ausanundugluuu
fiflnuenzianzaags Ineflguenudnlunsdanses
(synthesis foundation) 91AATAATIZANUIN gap d1Ay
fio Userwu “dmnadustlaiiudsungfingsy” (knowledge-
action gap) e nAnfURNNITRILSTIN WagsTUU
uinsiiuddnuasdu “aevin Alsameruna il
ngudsadilifanisnsiadansesifivssaniaw uaz
HANTUTELEUANNINYDISNFURUUNTIANTUTRNTTY
Beysannislaefideivigmuin guiuue fuinsgu
vaaguuuun lngsamaunmegluseivin (u = 4.42,
G =0.38)
NaN15IATIERdaYANTINTIRAANTRSIUUTEYINS
nguidaviung 9auu 12,697 518 Wuinauaiegns
dulngfinansiaun@ (normal) Amdusewvar 57.08
(n=7,248) Tuﬁumzﬁﬂquﬂsuaqv-muﬁmﬂﬁ (prevalence
of abnormalities) Imanuazﬂiﬁ%@aaz 14.78 (n=1,876)
\defiansanseslsnamizssuy Wil ANLYNYBINTIE
lusiumendu (prevalence of fatty liver) gefignlungu
Mafuemsfedesar 15.26 dviuseslsafiduiug
fupnudssugiaietd wuauynvesne e
seuviothi (prevalence of periductal fibrosis; PDF)
oeffisoay 2.31 warnuAnuYneNTiasdouiaviodd
(prevalence of suspected CCA) fi¥ouay 0.50 (n=63)
lusun1suImsdanisguae (clinical management)
wudnsnsdsieiioiNadududy (referral rate) osaz
1.73 Taedin1sdsnnafiuiudieionsisdnoufinnes
(CT scan) wazaduusimantih (VR) ludnanilndifesiu
ApJouay 0.33 wag 0.31 MIUAIAU YLLREINUNE
msﬂimﬁuﬁy’uqmﬁw (final diagnosis) WUANNYNUVDI
giRnsainzifeietifisesay 0.03 (n=4) usilui
dunmndn nguasdousilinuuzise (24 519) lildgn
Ansonainnisgua udvzgniaidu “nguidssganin”
fifoailn ultrasound T 6 e uwnufiezidu 1 9
eisefanndsunlasmesseslsn wazdinsaany

538 AIUASUNT VS 2569; 41(4) @ Srinagarind Med J 2026; 41(4)



msanngluuumssanmsuianssudaysans modudsunsnanses @ Development of an Integrated Innovative Management Model for Enhancing Screening

AnunvesToslsAuNTEUUMMALAUE N IdATY THun
uiluln (Goway 2.50) wariialuneind (Sosay 2.02)
definrsandiuiugtaedldfunisdsieianun
220 T8 annsa ATt esTUlsALzS oA
(CCA) Ii8u 2 nguvdn fe (1) nauiieadedlasnsaiu
uidwiend (63 518) fio nau “ﬁmé’amﬁwaﬁﬁ”
(suspected CCA) finuauRaUnAdnaLaINNITNTIA
fanseadestesansens (u wudewile wievierhd
venefifinund) nauildsunisasdeludilsmenuia
seRudaniaiionn CT Scan w3a MRI iiiefuduna
wldtoasuiduitsuziviond 39 918 uay (2) nguil
Lilduzidaiedmuainnuinunisu (157 $18) Fwam

v
oA

910 220 - 63) nguiAefUaedildsunisdeieninnns
ATINARNTOINIETARTIMIALAINUANEAUNR “Tuszuy
AU MISHaTYeTs” dudug fsududesldsu
mssnwndedn wililalsausidaiodd wu dalugaii
(gall stone) deiluviothiTidmalisnau Tsasudug
W duuds (liver cirrhosis), Tasfuwendu (fatty liver)
waoidesenluduitlilduzifeviennd (hemangioma)
wazauRnUnRveseTarlndifies Wy AnuAaunddile
wiashuiinmanulaedudyseninenisindansienas
Aanses (M54l 2)
anusauifuguamdeimusssulunguidedsa
wendluldifunazuzSaiedd dnvasmadsyansues
nudssiidnfunisnradanseslsanenslulifuuay
usideiothd (n = 442) wuin drulua unandgs
(Fovaz 58.60) 9ngids 47.26+13.44 T anunmaysag
(598 59.70) AUNITANEITEAUNSIUANYINOUAU
(3ovaz 44.10) ldvesrseundiade 11,924+ 7,086.28
umseiou warordwudniduinuasnssy hls vhun
vhanw) (Sevaz 40.50) veanduinagieviaun (A13737 3)

AN5197 2 TUIULALITDYALNANITNTIVAANTD (N=12,697)

fuls 31U (Goway)
Normal 7,248 (57.08)
Abnormal 1,876 (14.78)
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Kidney
Renal cyst 318 (2.50)
Renal stone 131 (1.06)
Others 6 (0.05)
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Refer 220 (1.73)
Refer for CT 42 (0.33)
Refer for MRI 39 (0.31)
CCA (final diagnosis)
Normal 35(0.28)
Abnormal 4 (0.03)

Remark; CT; Computed Tomography, MRI; Magnetic
Resonance Imaging, CCA; Cholangiocarcinoma, PDF;

Periductal Fibrosis
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INNITIATIERAI8adAnagoy Wilcoxon
signed-rank test WUI1 MAENRINTHAIUY NFuIDE1aT
AU IUATILUUAINTBUTIMUGUAN AUATENTINS
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LazauUInanNdna (effect size) asﬂuizé’w’mﬂmqﬁa
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WORANTTUGFUNN 2.46 (2.00-2.27) 4.36 (3.72-5.00) 14.920 <.001 0.489

Remark; IQR; interquartile range, mdn; median
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Abstract
Background and objective: Pre-employment health examinations are widely used, however, their effectiveness

in preventing adverse occupational health outcomes remains in question. Therefore, this study aimed to
examine the evidence on the effectiveness of pre-employment and pre-placement assessments and to
consider their implications for practice, with particular reference to Thailand.

Methods: This study is a narrative review synthesizing evidence from studies identified through database
searches (PubMed and Scopus), focusing on effectiveness, predictive value, and implications of pre-employment
and pre-placement assessments.

Results: Overall, current evidence is insufficient to support a routine pre-employment examination in reducing
occupational injury, illness, or sickness absence. Some evidence suggests that assessments focused on specific
job risks may be more appropriate.

Conclusions: A targeted, risk-based approach is more appropriate than routine screening. In Thailand, a gap
exists between policy and practice. Further research is required to support evidence-based occupational health
policies.

Keywords: occupational health, occupational injuries, employment, preventive health care, drug abuse screening
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Introduction

In clinical practice, occupational health checkups
for workers are commonly performed and aim at
early disease detection and improving health
outcomes. There are several opportunities for workers
to undergo health checks, such as annual general
health checks, annual fitness-for-work examinations,
and pre-employment examinations. Therefore,
workers” medical examinations consist of both
general health and occupational (job-specific)
examinations. A systematic review has revealed that
general health checks could improve the detection
and management of diseases (e.g., hypertension), risk
control (e.g., blood pressure control), and clinical
preventive services uptake (e.g., cancer screening) [1].
However, they did not significantly reduce overall
mortality or cardiovascular events. As a result, routine
health checks should be performed in a reasonable
manner and be evidence-based.

For occupational-specific examinations, similar
principles underpin the use of screening in occupational
settings. Essentially, pre-employment (prior to a job
offer) and pre-placement (after a job offer)
examinations are intended to determine whether a
job applicant can perform the specific tasks without
risk to their own health or the safety of others. In
other words, the primary aim of pre-employment or
pre-placement examinations is to assess and match
workers’ capacity to their job demands and identify
the need for job accommodation [2]. At the same
time, they can also establish baseline health
information for future occupational health surveillance.

In this review, we will consistently use the term
“pre-employment examinations” to refer to both
pre-employment and pre-placement examinations.
In Thai practice, however, pre-employment assessment
is commonly implemented as a general health check
that sometimes, but not necessarily, includes
laboratory investigations or imaging, which may not
be related to occupational risks (e.g., HIV testing in
clerical workers). Accordingly, the importance of

routine pre-employment examinations for all job

applicants in preventing adverse job-related
outcomes remains unclear (a knowledge gap).
Therefore, we aim to narratively review the evidence
on the effectiveness of pre-employment examinations

and their implications in Thailand.

Methods

This narrative review was conducted to
summarize the existing evidence on pre-employment
health examinations. A literature search was
performed using electronic databases, including
PubMed and Scopus, for studies published up to
December 2024.

The screening process was conducted in
sequential stages: (1) identification of records using
predefined search terms, (2) title and abstract screening
to exclude irrelevant studies, and (3) full-text
assessment using explicit inclusion and exclusion
criteria. Studies were included if they evaluated the
effectiveness, predictive value, or implications of
pre-employment or pre-placement health
assessments in occupational settings. Eligible designs
included systematic reviews, randomized controlled
trials, and observational studies. Studies published in
languages other than English or lacking sufficient
methodological clarity were excluded.

The included studies were organized into
thematic domains to facilitate structured synthesis.
These domains included: effectiveness of pre-
employment examinations, predictive value of
screening tools, pre-employment drug screening, and
ethical and economic considerations. Findings are
presented according to these thematic categories.

A total of 21 articles were identified through
database searches (PubMed and Scopus). After
removal of duplicates and initial title and abstract
screening, 15 articles were retained for full-text
review. Of these, 12 studies met the inclusion criteria
and were included in the final synthesis based on
relevance to pre-employment health examinations

and adequate methodological quality [1-12].
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Results
Effectiveness of pre-employment health
examinations

A systematic review of the effectiveness of
pre-employment examinations across seven studies
involving more than 7,800 participants found mixed
results but suggested that any potential benefit tends
to be associated with job-specific pre-employment
examinations rather than general examinations [2].
Similarly, evidence from a randomized controlled
trial showed that a general pre-employment
examination for light-duty work (the control group)
did not significantly reduce sickness absence at twelve
months after employment (mean difference -0.09
days; 95% confidence interval [CI] -0.47 to 0.29) [3].
However, some studies found that job-specific
assessments might reduce musculoskeletal injuries.
Importantly, most identified studies reported higher
rates of applicant rejection related to pre-employment
examinations, ranging from 2% to 35%. This implies
that pre-employment examinations may result in
increased exclusion from employment.

From a critical appraisal perspective, the
overall quality of evidence is moderate. Although
systematic reviews provide a higher level of evidence,
they are constrained by heterogeneity in study
populations, interventions, and outcomes. The
limited number of randomized controlled trials and
inconsistent findings reduce confidence in the
effectiveness of routine screening.

In conclusion, current evidence does not
support routine general pre-employment examinations
in reducing occupational injury, illness, or sickness
absence. Limited benefits may exist for targeted,
job-specific assessments, particularly in higher-risk

occupations.

Predictive value of pre-employment screening
tools

Another systematic review of nine studies
examined the predictive performance of pre-employment

health questionnaires for work-related outcomes,

including respiratory symptoms, back pain, sickness
absence and ill-health retirement [4]. Overall,
questionnaire-based screening demonstrated weak
associations with subsequent adverse occupational
health outcomes. For example, a reported history of
wheeze among workers exposed to grain dust had a
positive predictive value of less than 50% for respiratory
symptoms [5]. Additionally, in workers exposed to
respiratory irritants and sensitisers, smoking status was
the only factor associated with subsequent wheeze
[6].

These findings highlight important limitations in
relying solely on self-reported health data. Many
studies included in this area are observational and
subject to recall bias and misclassification.
Additionally, variability in questionnaire design and
outcome definitions further reduces comparability
across studies. In conclusion, pre-employment
screening (especially when solely using
questionnaires) has limited predictive value for future
occupational health outcomes and should not be

used as standalone tools for risk assessment.

Pre-employment drug screening
Pre-employment drug screening is also
common worldwide [7], including in Thailand;
however, its effectiveness is still debatable. A
systematic review of 23 studies published between
1990 and 2013 found that the majority reported no
significant benefit of pre-employment drug screening
for workplace safety [8]. Similarly, a systematic review
of drug screening in healthcare workers reported
positive urine test results from 0.25% to 12% but no
clear link between positive results and job
performance was demonstrated [9]. Also, initial
positive results may not truly reflect illicit substance
use and usually need a confirmatory evaluation.
However, a prospective cohort study of over 2,500
postal workers in the United States found that
employees who screened positive for marijuana or
cocaine had a significantly higher risk of subsequent

injuries (relative risk 1.85 for both) [10].
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From a methodological standpoint, the
evidence is heterogeneous and often limited by
differences in study design, testing methods, and
outcome measures. False-positive results and the
need for confirmatory testing also complicate i
nterpretation and reduce reliability. In conclusion,
evidence supporting pre-employment drug screening
as an effective workplace safety strategy is inconsistent.
While some associations exist, overall benefits remain

unclear.

Ethical and economic considerations

The limited evidence supporting routine
pre-employment health examinations raises important
ethical and economic concerns. Firstly, when
examinations are perceived as a process to exclude
job applicants rather than to identify opportunities
for reasonable job accommodation, they may cause
indirect discrimination against individuals with
chronic illness or disability despite unclear benefits
[2]. Secondly, many assessments or investigations can
result in false-positive results, possibly leading to
unjustified rejections, employment delays, as well as
unnecessary follow-up [7].

These may impose avoidable financial costs
and wider economic consequences for both affected
individuals and related organisations. Furthermore, in
cases where applicants must pay for examinations
themselves, such practices may partly exacerbate
inequalities in access to employment. At present, the
widespread use of pre-employment screening among
low-risk populations may thereby represent low-
value care, incurring costs without definite evidence
of improved occupational health or safety outcomes.
From a critical appraisal perspective, the overall
evidence in this area is primarily based on conceptual
analyses and observational data rather than
experimental studies. While these sources provide
important insights, they may lack quantitative
precision and are context dependent. In conclusion,
routine pre-employment examinations may pose

ethical and economic challenges, including potential

discrimination, unnecessary costs, and inequitable
access to employment, particularly in low-risk

populations.

Evidence from Thailand context

Pre-employment health examinations are
commonly required in both the public and private
sectors in Thailand. However, there is no general legal
requirement for routine medical assessment of all job
applicants. Current regulations instead emphasise
health evaluation for workers who will be exposed
to specific occupational hazards. Under the Ministerial
Regulation on health examinations for employees
exposed to occupational risk factors B.E. 2563
(A.D. 2020) [11], employers are required to arrange
appropriate pre-placement assessments based on the
manner of occupational exposure, to be performed
before starting work or within 30 days of employment.
Notably, examinations must be performed by a
qualified physician with occupational health
competence such as board-certified occupational
medicine physicians or licensed physicians who
completed a fundamental occupational medicine
training.

Nevertheless, many organisations require
general pre-employment screening for all applicants
regardless of job risk. Consequently, there remains a
gap between regulatory intent and actual practices
as administrative requirements, organisational risk
concerns, and the cultural acceptance of preventive
health screening may sustain routine pre-employment
screening despite insufficient evidence on its benefits.
Local evidence also suggests that the yield of
pre-placement examinations may be limited,
particularly in low-risk occupations. A cross-sectional
study of 336 employees undergoing pre-placement
assessment in Thailand found that 83.9% were
classified as fit for work, while 10.4% required work
restrictions and only 5.7% were considered unfit [12].
Most cases of being unfit to work or restricted
occurred in safety-sensitive roles, such as drivers,

workers at height, and confined-space workers.
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In contrast, among employees assigned to other jobs
without specific risk exposures, almost all (97%) were
found to be fit for work.

From a critical appraisal perspective, this
evidence is based on a single cross-sectional study
and may not be generalizable. Additionally, the study
design does not allow for causal inference or
evaluation of long-term outcomes. In conclusion, Thai
evidence supports a targeted, risk-based approach,
as routine screening in low-risk populations yields
minimal benefit. However, further high-quality

research is needed to inform national practice.

Discussion

This review demonstrates that the overall
effectiveness of routine pre-employment health
examinations remains uncertain. Across multiple
studies, including systematic reviews and randomized
controlled trials, there is consistent evidence that
general, non-specific screening provides minimal
benefit in reducing occupational injury, illness, or
sickness absence. In contrast, several studies suggest
that targeted, job-specific assessments may offer
modest benefits, particularly in high-risk occupations
such as those involving physical strain or hazardous
exposures.

Importantly, the magnitude of these benefits
appears to be limited and context-dependent. For
example, while some observational studies report
reductions in musculoskeletal injuries following
job-specific assessments, these findings are not
consistently replicated across settings. Furthermore,
evidence from randomized trials indicates negligible
differences in sickness absence, suggesting that
routine screening may not meaningfully impact
workforce health outcomes.

The predictive value of pre-employment
screening tools, particularly questionnaires, is generally
low. Evidence from multiple studies indicates weak
associations between pre-employment health

indicators and subsequent occupational outcomes.

This limitation is compounded by methodological
issues such as recall bias, variability in measurement
tools, and inconsistent outcome definitions. As a
result, reliance on such tools for decision-making may
lead to misclassification and inappropriate exclusion
of applicants.

Similarly, the evidence on pre-employment
drug screening is mixed. While some cohort studies
demonstrate associations between positive drug tests
and increased injury risk, systematic reviews largely
report no significant improvement in workplace
safety outcomes. Variability in testing methods,
false-positive results, and lack of clear linkage to job
performance further limit the utility of such screening
programs.

From an ethical and economic perspective,
routine pre-employment examinations raise significant
concerns. Several studies highlight the potential for
indirect discrimination, particularly against individuals
with chronic conditions or disabilities, without clear
evidence of benefit. Additionally, false-positive
findings and unnecessary investigations may lead to
increased costs, employment delays, and inequitable
access to job opportunities. These concerns are
particularly relevant in low-risk populations, where
the likelihood of benefit is minimal.

In the Thai context, the findings of this review
align with existing local evidence, which suggests that
routine screening yields limited benefit in low-risk
occupations. Despite regulatory emphasis on

risk-based assessments, routine general screening
remains common in practice. This discrepancy likely
reflects administrative practices, organizational risk
management concerns, and cultural acceptance of
health screening, rather than evidence-based policy
implementation. Overall, this review highlights a
critical need to shift from routine, generalized
screening toward targeted, evidence-based approaches
that align worker health assessments with specific job

demands and risks.
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Conclusions

Current evidence remains insufficient to support
the routine use of general pre-employment screening
to prevent occupational injury, illness or sickness
absence; however, limited evidence suggests that
targeted, job-specific assessments may provide
benefit in high-risk settings. In addition, some
unnecessary tests may raise concerns about
discrimination or ethical issues. Pre-employment
examinations should therefore focus on their primary
purpose, that is, matching workers’ capacities to their
job demands, ensuring safe job placement and
identifying the need for appropriate job restrictions
or accommodations.

In Thailand, there is a clear mismatch between
policy and practice. While regulations support
risk-based assessments, routine screening remains
common due to administrative and cultural factors.
As this is a narrative review, it is subject to potential
selection bias and the heterogeneity of included
studies. Therefore, this study suggests that employers
should require pre-employment examinations based
on risk, rather than general examinations in all
applicants to avoid the problems stated above.
Further research is necessary to generate evidence
on effectiveness—particularly through high-quality
prospective studies—and cost-effectiveness, and to
inform clearer, appropriate guidance that supports

evidence-based occupational health practice.
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WAZUUININITS A LN pgerelios ofiuuszansnmnlunssnedndnsinissendin (overall survival: OS)
VoeEUY Tagglmiduiihadadmiumsdnulss fo msldingu bispecific T-cell engager (BITE) Lty &N tarlatamab
Juevialvailungu BITE lasunseydfainaaznssunisemnsuazenvesanigewsni (United States Food and Drug
Administration; USFDA) iied A.¢1. 2024 dmsuldlumsinunitaslsausswenviinwadidnszezanaiu (extensive-stage
small cell lung cancer; ES-SCLC) Plinevaussianisine viednsnduidusiveslsadeiiniadenlunssnw
9¢19391119 Han1sANwIMIeAATnNUIT tarlatamab fUszangamlunisShwilaeliAdseg1urednsnssendiin
lngusreainnisaiulvestsa (median progression-free survival; mPFS) Wwinfiu 4.9 Wi wasAdsuguves
§n51M1559AT39 (median overall survival; mOS) Wiy 6 1oy fefuen tarlatamab ﬁmi‘]u%nmﬁwmﬁaﬂﬁwﬁm
dmsufihelsnuzicensiineadifnszergnamithinevaussionisinu wiednisndududmddsdinindon
Tun1sShwiegnednnia
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Abstract

Lung cancer is one of the most common cancers and remains the leading cause of cancer-related deaths
worldwide. Currently, novel therapeutic approach including bispecific T-cell engager (BITE) therapies, have been
developed to improve overall survival outcome. Tarlatamab was approved by United States Food and Drug
Administration (USFDA) in 2024 for the treatment of patients with extensive-stage small cell lung cancer
(ES-SCLQ) who are refractory to treatment or have experienced relapse or recurrence after an initial response.
The clinical study of tarlatamab demonstrated a median progression-free survival (mPFS) of 4.9 months and a
median overall survival (mOS) of 6 months. Thus, tarlatamab might be considered a potential treatment option

for patients with relapse or refractory ES-SCLC who have limited therapeutic alternatives.

Keywords: extensive stage small cell lung cancer, bispecific T-cell engager, tarlatamab
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o
UNU
Isauzisavanilulsrueisaiinuldvesiigalulan
& L] &, [ a aa @
Jududiv 1 wasiluamnvanvesnsidedinanlsaueiss
[1] anadflsausailant a.e. 2022 wugthelsauzise
Jansrgluddnuiu 2.5 auau 18n51n15:deTinannlsa
uziSaUanuInndn 1.8 aueu [1] d@nsudsswalneg
TspuzSsUandu 1 Tu 5 vadlsauzissinules tnenwuiduy
Fusiu 3 Tuwevie Aaudovay 12.8 wazdusu 4
Tumangs Andudovaz 5.3 [1] Yaduidusdanisiin
lsauziislen Ao msguyns afuyvisiieass n1slasu
1ANIENBINA haznsaudanslefu Wudu [2]
lsruzisslenuvsoanidu 2 ngu laun uzswen
wilawaalilidn (non-small cell lung cancer; NSCLC)
@ a ¢ &
wazuzLssUanviaaatan (small cell lung cancer;
SCLO) [3] TnouziSslonviinwadtiidn nusasay 80
Ysuzisadannianus aunsanuwduvingos lawn
adenocarcinoma TNUNINTEA T989IAD squamous
cell carcinoma Waz large cell tumor lagsindin1saniiu
Tsafdn [4,5] drunziSalanviineadidn nusesay 20
< & < < P a a
vosugtselaaviavun [ UunziSssdefdnisiesgiavia
[ Y & 1 I3
warwnsnszelas [6] aunsanUdssesvadlsaustss
Uanrtinwaaidnaanidu 2 szay Ao szusdda (imited
stage small cell lung cancer; LS-SCLC) WuULaaugi3e
Mlanauazdouuiniodafes Lagszozanaly
(extensive-stage small cell lung cancer; ES-SCLC)
wulwaduzSunInszlugdeTenzdue (metastasis) [7]
PR AV vo aa o & < a s
QﬂaawlmumﬂuaaﬂLﬂuiﬁﬂuxLiaﬂammumLsaaa
3 = C% aa 1 U =
Wnsgezanany dedsegiunssentinuiniu 2-4 Weu
[8] eealsfmumudn mndiaelsauzsslenviineadian
sreranatulasunisinwimesnaivide svdanald
nssentinadevesithaiindudy 7-12 weu [9) Aty
@ 7] & a & <@
wuIn1ensinwidUaslsaugisalansiinieadian
sreranaululagiu Jujutdunisinvinaiunsaiig
N558ATInveUhe

n1ssnefUasusiselansiingadianssezanany
(ES-SCLQO)

KUINIINIFINYIVBY National Comprehensive
Cancer Network (NCCN) Tud a.¢. 2025 wugtiinissnw
Tsnuzieonvinwadidnszarqnarusenisivefioan
qwéfﬁéwmﬁl (systemic therapy) Lo nsldgnaiividn
2 wila swwdverlungugiiaududide 1 vila Wu
guafithdaiifidiuuseneuvasunadivi (platinum-based)
32UAU etoposide, irinotecan LLax&JWIuﬂEjiJQJUEQ?\‘i
N15%191U4VB4 program death ligand-1 (PD-L1 inhibitor)
WU atezolizumab, durvalumabIumiﬁfﬁr}gﬂwma’lmm
wWhensSnwimeeilungugiiauiuindn wugdilisnwn
pemslteneiiuninguiu 2 4iia (doublet chemotherapy)
T platinum-based $281U etoposide, ifinotecan [10]
Q’ﬂqaﬁlﬁ%'Uﬂ’15%’ﬂ‘w’1€fmml,ﬂﬁu°wﬁ®‘vmLﬁamljﬂ
(first-line therapy) #8MI1N1IADUAUBIAONITINY
(objective response rate; ORR) 11NNIM3BLINAUTDEAS
50 agalsimu wudUielsauzisalensiawadian
illonanduilugh (recurrent) 71 2 UgedeTavar 10-20
fodu Faduiinvesnisaafuimuetlwdite fiusne
n1ssendinbiiulUlelsauzsslonviinwadidnszey
ananu [11] wwamanissnwthelsauziseenviinead
Eniidnmsndududmdilifumssnedesmadenusn
wuzdhliinsUsaidiuszernaesmsnduusvedsa
mnfinsnduidugludiaaaiiuni 6 weu 14
mssnwsseadvidagesiin mndUlelinandudu
frn16lu 6 ou fAnsarlinishvidsemadendald
(subsequent line of treatment) Fmui1N133nwIse
gIvnadendnluaziindsegiunssentinlagUsndain
msaduluveslsa (median progression free survival;
mPFS) Hagas tnailA1 mPFS windu 2-4.2 Wfeu [12,13]
et mawamadenlmlunsihwdeasdiausidu
dieifiusyansnmuasnsseatinlugienduil

nssnwgiaeitlineuaussienisinundagemiaden
w3n (subsequent line of treatment)
NWUININITTNIVD9 National Comprehensive
Cancer Network (NCCN) Tul a.d. 2025 lauugin
ms¥nwilsauziSalenvilawadidnszoggnauilsl
ABUAUBINBNTSNWIMELIMBEDNLLS takA tarlatamab,
irinotecan, lurbinectedin Wag topotecan @3UszanSam
M et usaziiianuwanaIety [11] (5197t 1)
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M19199 1 UseanSuavesetunissnwdileiilinevausssianissnwimesmnadenusn

Y NIINIADUAUDY dspgrun1ssendinlay dsegu
N135N¥N , - . - -
AsAnEN AaN1TINE Usraannisaniiuluveslsa N1550A%IN
(intervention) v - =
(ORR, 5288%) (mPFS, nau) (mOS, aau)
Paz-Ares tarlatamab (n=107) 40.4 4.3 15.2
WATAY (95%Cl, 30.7-50.7) (95%Cl, 3.0 to 5.6) (95%Cl, 10.8-NE)
[14]
Edelman dinutuximab 17.1 vs 18.9 vs 35vs30vs 34 69vs70vs 7.4
LATAY /irinotecan 20.2 (p-value=0.3482) (p-value =0.3132)
[15] (n=187) (p-value=0.8043)
irinotecan (n=190)
topotecan (n=94)
Trigo ez lurbinectedin (n=37) a5 4.6 11.9
Ay [16] (95%Cl, 32.0-58.0) (95%Cl, 2.8-6.5) (95%Cl, 9.7-16.2)

Pawel @y  topotecan (n=107)

ARy [17] 243 vs 18.3
cyclophosphamide/ (p-value=0.285)
doxorubicin/
vincristine
(n=104)

13.3 vs 12.3%*
(p-value=0.552)

25 vs 24.7%*
(p-value=0.795)

*munewne Cl = confidence interval, ORR = objective response rate, mPFS = median progression free survival,

mOS = median overall survival *¥ugdUuani

Ne197 1 azdiulddnen tarlatamab 89
n1smauaued (ORR) widusouas 40.4 wasilsegu
M350aTin (MOS) Wity 15.2 wiou [14] Fafluusliiy
lunisifiusresnainissendinlusresenniigedu
winsinlflune foRdesiansantadedusueeg
WU Auvaende Tnglanizanudeaes cytokine
release syndrome Lag neurotoxicity Hudu [14,18]

81 tarlatamab LfJuEJ’mﬁjaJ bispecific T-cell engager
(BITE) l9i5un1501si#an United States Food and Drug
Administration (USFDA) Tuiieunguniau U a.a. 2024
dmiuldlunissnuduaslsauziselanslawadian
svuzgnaty flinevausienisinuidisenlungy
uwa?itiu (platinum-based chemotherapy) lnenasliien
Tusoudl 1 AuineSuRuNMsShw fe 1 fadniu Usms
grmaasaidons Wunan 1 daludlufuusn aant
Taween 10 fadndu Tuiuil 8 waz 15 Tuseudaluly
WREN 10 Tadndi vin 2 dUani undasdnmsdiiiuluves

15A (progression disease) [19]

WndYNafIans

n15@n®1ves Rojo wazamz [20] Agafunis
wanioenUelusiu delta like ligand 3 (DLL3
expression) wuigUlelsauzisienylawadian
finsuaneanveslsiiu DLL3 wiriudewas 68 Fudu
Wamunsvesniseongnivesenlungulug LileLiia
UsganSnmvesnsinuilugirelsauziswenviinead
Bnszevanauiiinisndudut Jagdufinsitaunen
gy bispecific antibodies lagn1sldiugiaingsy
(genetic engineering technique) AnLUasRUGNTTY
993398830 iileldlunisndnuoufivedliadionds
wouRUBAUDINYWE (therapeutic antibody) laevinli
Tuanavasweusiuaf (antibody) Useneausme heterodimer
Y99a18utin (heavy chain) Auaielul (light chain)
Fuansaiu lrduiuseufiiau (antigen) funnsneiu
16 2 %fin dieldldwouRueffisuiu tumor antigen
vuiaduziSuar Uiy effector cell ieliinsviane
waduzSalaRTy [21]
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81 tarlatamab @wnsanszdu T-cells lnaidnduiuigad
uziefifinisuanseonveslsfuvuinwadusiie uag
il T-cells W luvhanswaduziSeognedinig Tnoen
pangusduiy DLL3 duiulusiuiinanseanuuivad
LziSslanulawadan wavduiu cluster of differentiation 3
(CD3) vuives T-cells vlvinszAun1syINIUYBY
cytotoxic T cell Ao CD8 d@waliinnisvinateiwasuzise
1§ [22] wonanilen tarlatamab viliAamsUanydes
lalnlay (cytokine) Fedudanoulasl CYPaso vinli
Aududunes CYPA50 Substrates Lfindu warwy
nsLitues cytokine ?J‘Iug] e interleukin 2 (IL-2),
IL-6, IL-8, IL-10 waz interferon (IFN-Y) dsualiiin

A5199 2 LNFUIRUAIARNTVBIEN tarlatamab [24-27]

nmelanUanlalalail (cytokine release syndrome;
CRS) \ingeiduly 24 lus viddlFerndausnlurunn
1 fadn$u luiuil 1 vesseumsshend 1 wasnduinund
Aoumsieadsioluluiiud 8 vesseunssnwiit 1 [1]

InFvaUAIEns

ASANBINUNFYIaUAIE@NSVDIT tarlatamab
ludthelsauziielonviinwadianszezanaiy §1uu
420 s78 Wdinvueemudadiulugiuinen 1 8
100 fadn3u n 2 dUnsi luannizasil (steady state)
V8481 tarlatamab [23] (miwﬁl 2)

N5ATUYBIEN glvimaviaeaLions 3aiA1 bioavailability wiriuSesaz 100 uarszaueluiongsgn
Anduidledugamsieusvana 1 $alu

NINT¥ANLFIVDIYT grfiuTinunsnszaedaifian dnlugjegluszuunasniden usiundLaInIaNsTIN
panludidarinessninamad (interstitial space) waziilowdoriiidonludsdlan
N19N32LFIVOEFAUDS lawutoya
nsnszneshvewiuusadvsailede 8.6 Ans Tuanzasii
msfuiuveseniulusiufiedlu plasma lawudoya

MsABuLUaEn g lilsigniudsuudasiussuuiouluiiy usgnaaeriu catabolic pathwayslvnaneidu
wWilnsuaynineziiluvundn
eluguiidqns lawudoya
lusuitlaifign? laiwudoya

nsTuaeen 9NMINBONIINTNNBlABNTEUIUNIS proteolytic catabolism
melaang lawudoya
11999915 lawutaya
A39Tn 11.2 U (35119 4.3 D4 26.5 Tu)
913N 87 0.65 dnssiaiu

nangIugUsEAnEduUsEAnSnauazauUaansievate tarlatamab

DelLphi-300 w89 Luis Paz-Ares wagany [14]
yhmsfnwiszesd 1 lunguitasenguinnimiewiniy
18 U lasunisitadeidulsauziSelonvdamadian
swovgnanufinasduluvedsaniednsnduniud
fanssnnIms1eniy (Eastern Cooperative Oncology
Group performance status; ECOG) Ay 0-1 ‘ﬁ'mm
107 579 Lﬁaﬁﬂmsﬁaaﬂaﬁ’mmmﬂaamﬁamﬂmﬂﬁ%’um
tarlatamab wadWsuan Ae AUUaDANY HAANETDY AD
gquidlun1siuifosen (antitumor activity) szziaan
nsnauaued (duration of response) §R5INITTOATIN

AUASUNT VS 2569; 41(4) e Srinagarind Med J 2026; 41(4)

TngusiAainnsaduluvedlsa (PFS) ensinssendin
(05) wisgftheeenidunauildiuen tarlatamab luvuin
g1 0.003 fia 100 fadniu wagnauilé3uen tarlatamab
uIRe 100 Taansu wansanwnuensldieUsyasn
fifeadastunsinumnssiu iatulugiaedosas 90.7
wagszau 3 Sowar 30.8 Tuftrefosaz 1 1Uulsalen
Sniausydu 5 uenaniifamunzUanvdeslelalat
(CRS) WuamslufisUszasaiiendasiunissnuiiny
Uosiian Anduludtaeiosay 52 Tdessdy 3 Sovay 1
dvsudeyasudszaninanudnsinisnevausse
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N33 (ORR) $owaz 23.4 ﬂuﬁy’amﬁmauaumauyﬁﬁ
(complete response rate; CR) F088Y 2 LAYNINDUAUDY
U@ (partial response rate; PR) Jovay 22 uay
A58 1UVBINITABUANBY (median duration of
response) WU 12.3 Liiau 8n31n1sauAlsa (disease
control rate; DCR) Sosay 51.4 A1585114°0980T1
n1350aT3nlagUsiAann1sn1sanduluvesisauas
AT IUYRIBNIINTTOATINIAETIU (MPFS wag mOS)
A9 3.7 1ou Way 13.2 1fiou AUaIRU

DeLLphi-301 989 Ahn WagaAuz [23] ¥in15@ne
szl 2 lunquivaelsauziievenviawadidn
swovanan dnsnduliudmdslisunsinundeeuad
Undasnudiegnetios 2 gns ECOG Wiy 0-1 Tnguszasa
ns@nw fe eSeufisulsyaninanazanulasade
sgminanguiildFuilasunis¥nuidig tarlatamab
219 1 fadnsu nManaendens Tuiufl 1 mudevunn
10 fadn%y lufuil 8 waz 15 arndulfvuin
10 fadn3u yn 2 dUawi Aunguiildsunisinwise
tarlatamab wuna 1 fadnsu mavaendend Tluiud 1
audagve 100 dadndu lutuit 8 waz 15 andu
Wivwin 100 dadndu vn 2 dUansi aundnaginiseiu
TUr9dl5A HAANEYAN AB BRIINITNOUAUDIRONITIN
HAaWS509 e SreziatlunITneuauss (duration of
response) 8MI1N1TIOATIA LAZENTINITTOATINLAY
Usimanmssuduluveslsa wan1s@nwmudn ngui
16i5ueN tarlatamab vun 10 Tadnsu 8nsIN1IMOUALDS
somsinwniufesar 40 geninnguillesu tarlatamab

A157199 3 VWAL IWATANIRARINAITIAWN

uIA 100 fadndu Feildasnsneuaussienisiny
wihiiuferay 32 uenanimuninguiildsuen tarlata-
mab ¥u1n 10 fadndu H18ns1nssending 6 1o wag
9 1o wihuFesas 73 wag 68 mud U gandnguills
$U tarlatamab w1 100 fiadniu Feildnsinissendin
7l 6 1o uaz 9 1o wihiudosar 71 uazdovay 66 mu
i nguitléisuen tarlatamab vunm 10 fadnsy 8w
n1ssendinlaeusimainnisaniuluvedsawindu 4.9
o gandnguitlasu tarlatamab wua 100 fadnsu d9
fignsnssentinlasusannisaiulivedlsawminiu
3.9 \iou mnsallifiadszasdinuves THuA Aoz
Uaelelaletd (CRS) Jewulugthedosas 51 Tunguills
fugrun 10 Sadndu uazfesay 61 nquilldugivuin
100 fiadndu Sniintulugrssounssnund 1 dndlug
fiaugunssluszdu 1-2 vugiisedu 3 wulddes
iWigsfosar 1 lunguilléfuenvuia 10 fadnfu wae
Yovaz 6 TunguilléFuenvuin 100 fadnsy sesasunde
azilioemmanuiesas 29 war 44 mudFU LAz
wunngldfosar 35 uag 33 Auddy

uneildlunisineaznsusiisen [28,29]

ASUSMSEN tarlatamab g dunsanaten
w1 $9ls 1edes pump msfidnanisivansit 250
fladans/Aalus felusunsuuardonld sudsdyanoasion
lagauInen tarlatamab LagAISAAMINILLUIANY
Tuusiazsauiilien (m3197 3)

'
v

F9UNITUINITYN un ungn (Haansu) AN3AARIY
soUl 1 1 1 Tins$nwwuugtheuen uaghnmueinisidua
8 10 22 89 24 3w
15 10 Winsshwwuugisuen wagfinnuenisndslaen
W 6 B9 8 Falug
50U 2 1 uag 15 10 Winsshwwuugdisuen wagfinnueinisdslaen

3@U‘17i 30ay 4 1 way 15 10

souf 5 FulU 1 4@y 15 10

U 6 D9 8 YAl

Tinsshwuuudtisuen uasiinnuein1smaslaen
Wl 3 s 4 Falug

insshwuwuugieuen waginnueinisndlaen
W 3 s 4 Flug
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NNSLASUUNANLILATAIIUAIAT [28,29]
nsASEUNEANEN tarlatamab (115197 4)

%gumauﬁ 1 Wausny sterile water for injection
(SWI) #8n1a89n158a1TnnSIaIUURIY D88
nanlinAuun g Jasdunsiianes vuldnnaisazans
Yurseiiannia

A15199 4 USunuansazaneflonauen tarlatamab

Fumeudl 2 i IV Solution Stabilizer (IVSS) asly
infusion bag Jesffulailvengaduiirlulugeinndeuas
aeiunde

Sumeuit 3 WineAinauudly infusion bag sgwEn
nanliignnuung Jasdunisifenes Tasanuasiinas
e aaumgiivies 20 s 25 esriwaided 1Uuan
8 ilus uazgaumgiidiiu 2 fa 8 esmwaldea unan
73U

NSLASUUNENE AULTIVDLYN
1 fiadnsy 10 faansy
3w swi iildfazaneen (fadans) 1.3 4.4
Usinasiunde 0.99%Nacl ﬁfﬁ’faq@maﬂ ({iadan3) 14 17
Usas IVSS ffinas infusion bag (Hadans) 13 13
Usinaeniiiivadlu infusion bae (fadans) 1.1 4.2

*UNeLnE SWi=sterile water for injection, IVSS=intravenous saline solution

a1n15ldNeUsEaeRRNen tarlatamab [28,30]

9115 laifeUseaaRannen tarlatamab wuadu
ormshifisUszasiinulgves wavernislufissad
giadeussiinuldves (1319 5) Tnparnslifieszasd

M15199 5 9nshiileUseasavesen tarlatamab

yliaSreusedeiinisdnnisvielvnisihvimingdae
\in®INNTA9NA

nguvasaInsluNeUszash

ANWULDING

a1 shifisUszasdviindroussinulivesan
(aURn13al W nnImsewiiuTeuas 2)

p1n1skifisUszasannulivesiign
(URinsalunnnImisewiniueeay 20)

AmzUanydeslalala (CRS) Sowar 23.3
nquemMsufivsiessuudszamiindunendanislisy
nilAuiuUUa (ICANs) Sewae 3

amzlanvasylalnlal (CRS) Souay 51.1
A1eld (pyrexia) Sovay 34.6
NM35UTARAUNA (dysgeusia) Soeaz 28.6
AMgviayn (constipation) feeag 27.1
Amglafinang (anemia) Sovay 26.3
AMyeauwaY (fatigue) Sovay 22.6

*nnen CRS=cytokine release syndrome, ICANs= immune effector cell-associated neurotoxicity syndrome

A139AN1591NNTLiNsUsEEIARINNTSIYeN tarlatamab
[24,28,31]
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s¥AU CRS 1M1 A153ANS

S¥HU 1 -0 wnnnusewiniu 38 asAwaldied Lway - @unsaltensole
laiflngAanusuan san1zIenIy
YNDBNTLAU

LU 2 - 10 wnndwiewindu 38 ssrwaidea - vgpenaunemsaeituduseiu CRS deunt
- amzanudushn Lifideuddvesenssdunis vdewidy 1 anduduld envuneiy
afvemaenden (vasopressors) uaz/u3a - ngnen mnomsliitudusedu CrS Yesnd
AMgsmevinoondiau isdusedd wsawiiu 1 aelu 7 Ju

low-flow nasal cannular %3© blow-by

v

LU 3 - 10 unndwiewindu 38 ssmwadea Siudu - ngawiegeey 3 Tu AWNINeIN1SATATY
- amglilnsiivesszuulnaiouden Wusesiu CRS denivsewiniu 1
(hemodynamic instability) Aisnifugaddeon - smnenmslifduduszdu CRs Heanimie
vavaenidenifieonseiuanuduladioligatu it 1 melu 7 Su vie emmBuiivisiy 3
(vasopressor) 811l453uifu vasopressin 3o iatusnanely 7 funnmsduldla Tyivienen
Taifile a1
AU 4 - MizANANRBTIn (life-threatening) - MYAYINIT
-0 wnnmsewindu 38 esrwaldua Sauiu
- amgliipsiivesszuulnaiewden
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vavaeaidoniiionszduarudulafinintu
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- AMmzvIneandlaunIeylaaiuin ulegly
gan3au Wu wissthemels viethemel

VHudu
320U ICANs 17135 A159ANTS
326U 1 - AZLUY Immune Effector Cell Encephalopathy - aunsaldensals

(ICE) 7899 'ﬁ'mﬁ’vhiﬁizé’mmmiﬁﬂﬁaﬁ

FaLAsN
SYAU 2 - AZLUU ICE 3 119 6 Waw/u50 - aunsaldensela

- flomshsdntes Auduilsladudes

v

SERU 3 - AYLUY ICE 0 014 2 hay/use - ene10g1toy 3 U aundenisasivudy
) Vet o alee v A4 X A Yo o v | = o
- seAuANIANFINTUAT FuTudialasunis S¥aU CRS Haaninvisewinnu 1
% ¥ YY) 1 3.1/ Iddy I [ 4 1 =
nsAumENSauRaLITY - ymnenNshlATudusyeu CRS Yauninuse
o = . a @ o = < a )
- 9INTVNALUU local 958 generalized N%Y Wiy 1 aelu 7 U vive Anaduiieszau 3
9819590157 wioemstniliddnnszgnain wndugngly 7 Tunaaannniseulyln

electroencephalopathy (EEG) fivnglanag Tneaen133
ASIANISSAN
- 2INSUILRNIZT UTBAITUILLRNIENRN

neuroimaging

562 AIUASUNT VS 2569; 41(4) @ Srinagarind Med J 2026; 41(4)



1 < a =] . .
UNUINUDIYT Tarlatamab Glupi«'ﬂmmmaﬂaﬂ PUALKDALANTLOLANAIY @  Role of Tarlatamab in Extensive Stage of Small Cell Lung Cancer

M19197 6 36U 81115 NsIan1sveIn1IzUanddeslalalail (CRS) uaznnedniauatesludundsduyu (ICANs) (de)

52AU ICANSs 211195

A153ANS

sgiu 4 - Azl ICE Wiy 0 (JUheldanunsavan
Triuwazlaaunsayinnisuseliuaguy ICE)

WAZ/%30

- 9IN158U9 w30l

- 9imsniinnAuTinuazenauiy
(11AAI1 5 wIN)

- 91N15NANULLDIDULSS WU WIUVIDDULTI
A39TN (hemiparesis) NOVIBOULTI 2 119

(paraparesis)

- DINTTANDIVINLUULWINTZANY (diffuse

cerebral edema) 310 neuroimaging,
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