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Original Article

Development of a telepharmacy service for patients receiving antiretroviral

medication through postal medicine delivery at Nakornping Hospital, Chiang Mai

Pacharaporn Yingyong, Akarawat Kornjirakasemsan, Sobhon Paengtrai
Nakornping Hospital

ABSTRACT

Introduction: In 2022, patients receiving antiretroviral medications via postal delivery at
Nakornping Hospital lacked continuous pharmaceutical care, which may lead to medication-related
problems. This study aimed to develop a telepharmacy service system for this patient group.

Objective: To develop a telepharmacy service for patients receiving antiretroviral medication
via postal medicine delivery and compare clinical outcomes, medication adherence, drug-related
problems, and patient satisfaction with those receiving care at the outpatient department.

Study Method: This action research was conducted from February to September 2023 using
the Plan-Act-Observe-Reflect (PAOR) cycle. The intervention was the telepharmacy service for
patients receiving antiretroviral medication through postal medicine delivery and assessment was
implemented in stable PLHIV receiving ART divided into intervention group (98 cases) and control
group (97 cases) who received pharmaceutical care at the OPD. Data were analyzed using
descriptive statistics and inferential statistics, including Fisher’s exact test, Independent t-test, Rank
sum test, and Mixed-effect model.

Results: The developed telepharmacy system consisted of four main components: 1) patient
identity verification, 2) pharmaceutical consultation via Speedy Tele and Line, 3) documentation in
the electronic medical record (EMR) to ensure accurate and continuous access to medication and
treatment information, and 4) integration with the hospital information system (HIS) to support
multidisciplinary care planning. After implementation, the study found that no statistically significant
differences between the intervention and control groups in CDa count, viral load, or opportunistic
infections. No new or recurrent opportunistic infections were found in either group. Medication
adherence improved significantly in both groups (p < 0.001). The intervention group reported the
highest satisfaction level (mean 4.92 + 0.26), compared to the control group (mean 4.03 + 1.12). In
this study showed that the median expense for pharmaceutical care at the hospital were travel cost
(275 THB), and travel time (60 minutes).

Conclusions: The telepharmacy service system enables pharmacists to effectively manage and
support patients with HIV and stable AIDS conditions without compromising clinical outcomes.
Additionally, it enhances patient satisfaction while reducing both financial and time burdens

associated with hospital visits.

Keywords: telepharmacy, postal medicine delivery, antiretroviral therapy

Submitted: 2024 Dec 7, Revised: 2025 Apr 21, Accepted: 2025 Apr 27

Contact
Pacharaporn Yingyong M.Pharm., Pharmacy, Nakornping

E-mail: pacharasine@gmail.com

206



nsimwIssuuIMsndsnssumslnaludUlssuedulfaevlednivemialusudld

TsanenuIauasied Jamdndeslng

unin

Tsaindolevled/lsniend (Acquired
Immunodeficiency Syndrome; AIDS) € 4 4
Hudgmanssuguitddyiidusedulan
wazUsznalne WasnduudRndefindy
sgwsailomnd Menunnsumualan
Tul w1, 2566 seyiiidindololeiissd
Finoguszann 580,000 AU Tnelusuud
474,675 Ay basve1dulisaewsle?d
(antiretroviral therapy, ART)"™

wumemssnufadeevlotlutiog i
TWauafyfunisldendulafadnd
Usgd@nSaanganie Highly Active
Antiretroviral Therapy (HAART) ER
Usznaunsediulifasgetes 3 viia
$wiu gaserfenanlasunisyeusuing
UszAnsnmgslunisnalida wadhade s
wazaunsasuusEmuliTuas 1 ads adals
Anu UszAnSnmueenissnwinie HAART
Tuegfunaitudruievesfvasly
ns¥uUsznIugtegsainane uazgnios
Tnefidnsinissuuseniuenadiaely
founinfovar 95 voaTuILINFo
Sulssmuionun Fadulededfdivaeli
ansoanUiialisaludenlieglusziud
ldanuisansianuld diusedu CD. 39
azvioudandAuiuueisnanie ananuides
Tunsiinnsinideaislenia uazdnald
fUreTinaunndindiatu?

w91 HAART 2eilUszdnsaings we
AUNALMalIve9n1sSnedinalutgn
d1Agy lnenudanmvguaniina1nniseIn
aususiolunislden (non-adherence) @
FAINTANTUUTEMIULT N155UUTZNIULN
Liinsudu viioldasaue dwmaliseduen
Tunszuaidonsninfianunsanalasaldedng
fisyAvsam dgmianailug n1sies
(drug resistance) 33luifisdsnansznude

PIRIIGTER LLGié’aLﬁummLﬁaﬂummwﬁ
dorovlotaneiusiosnlugddu diinnite
L@%"Lm‘wmamammuhiaamwumua ¥H9
Wasululdgasemadendiianududey
403U e1adinadiafesfisuuss wazd
Aldarelumssnuiigetu SeneliiAnnsy
maAsegaansguan wazlulymnise
svvuassuaulaesn® feduindunsds
msiunuInlunsinauguan1siuges
fuaefndeiatle uariinsondlviuiniy
Lﬁ@iﬁ@"ﬂwL%’ﬂf\]ﬁammﬁﬁmﬁuaamiﬁum
aulafaegngndes nsaan wazdoiiios
w¥eurtataary MIOUTTINIAMUTULIIRN
anshifisszasiannnishuenfilésu
nislvusnasiadvnssunislng
(Telepharmacy) tundsluuuinieild
waluladarsaumannduniesiely
nsaduayunIsUsTUIaNILNdYnssUogned
Useangnn laeunnsguananindunssy
WuauaAgyaesn1siiuivianig
ndunssuuazunsiiiisades auennsds
wavelaonduns ielvusyryuiid
PoTMALUNITAUNNENTALITIUINTHAY
lesunsquadivinzan™
n1stiusnisiadenssunisinaidu
madenilmunzanfuaniunisaiagdu
Wesnatuise unisidadeuinig
anAImAeLan ann1szA1lds1ed1u
NSAUNIY haztivdaTuNadnsn1enatn
uenani Selivdngruidasednuiinansls
wiwnslivinsindnssunislnalugUoe
Tsa3o%s 1y Tsmumniu anudulafings
Lazvoudin arursaiualiusiuiely
nslden annzunIndou wazanaldane
AuNsSnwneualaeesitedAgy”
Tsangrurauasisdidulsmenuiague
ARENNTEAU A %ﬂiﬁﬂ%ﬂﬁ@ua;ﬁam%wﬂa
udmaunn Tl we. 2565 d§Uredsu

MFATLTINYIVIAUATINA o TN o aTUN b 207



Development of a telepharmacy service for patients receiving antiretroviral medication

through postal medicine delivery at Nakornping Hospital, Chiang Mai

u3nsiindfinendulafaewled Sruau
3,682 AU TfUhe 336 Au Andudesas 14.5
fisuomalusuds ogrslsfnugiaonguil
gelalasunisusunamandenssy dwali
an1sinauazliiUSnen imangau &
nadiadsdunsiadymdnunislden
W nsldenfin nainenshifiaszased
FUUSS warnISRRToRDEN nUgymiaanan?
Aidedeldvauiszuvusnisindynssy
mdlna dedunsddanisusuianands
nssudmiviaeisusmalusudd ssuu
mnanlasuniseenuuuliaiuisafnniu
dUrsuagliaUInwimandynssuetig
Roifios iIudeaniefinainvaisuas
wanzaufunguitmang wedlugnadng
s miaau anerudesannisldenil
MUTE Laztiann1szAldany wazlial
W avegUag
FnquszaeAaly

Wewmunszuuuinsindvnssumslng
dwsugtasiuedulidaesloinsueims
TUsweld
WgUITaIAlanIg

1. WewSsuiiisunadnsnisnadnues
fRndolewle wardUasiendfisuuinag
wdwnssumdlnafugvasfuuinnsiumun
HUeuen

2. WinSeuifisuiymiieadestuen
maa;ﬁam%maﬂa% LLasﬁgﬂwLaméﬁ%'w%mi
m5‘umsmma1ﬂaﬁ’wﬁﬂw%fuu%miﬁLumm
HUaeuen

3. iieSsuidisunnusaudiolunislden
maa;ﬁam%maﬂa% LLasﬁgﬂwLaméﬁ%'w%mi
ndvnssumslnafugassuuinisiiumun
HUeuen

4. ieUszifiuarufianelavesiaide
wlod wazdihelendisuuinsindunssy

nislna WsuAugUasfuuinasiuaun
HUaeuen
Tenudwi

prdulaFaeled wuneds erdulaga
LEJGUVLEJ?JQWNGM Tenofovir 300/Lamivudine
300/Dolutegravir 50 (TLD)

Nan19Adin Muefe 91U2U CDs N15NA
Th%alunszuaidon (Viral load) Bamiine
warnsindeaielonia

mslrusmsindunssumatna™® vuneds
AITUTUIANIAETATIN LAZNITUINIS
fiAsuflosunfiaeniedsuuinissuia
nsdsuaundudualaegusznouivn
wndsnssurumaluladnisdeansmalnaly
et Aegluaniuifiunnsraiy fleas
lasuen wagnisguasnuimundynssy
aeluaaiuiiivasnde wazavainee
nsiids Gemsounquluds nislidIne
A" (patient counseling) N1531MUIBYY
(drug selling) n1sdsuauen (dispensing)
LAZNITAARINNITINGYY LATNATILABY
(drug therapy monitoring)

ATUSUIAMIANFYNTIU (Pharmaceutical
care) ' nuneds AusSuRnveuveLNdUNS
Tnonssiisiiensguainuifiaesee ol
lnan1s¥nuriigndosmudeants uastiis
AuANTINVBIE Uy UnummiAfid Ay
voundyns Ao azdedlrinnuivlowndiae
Jgldsueniivaende wazimunzay Snnsld
8198 19@UMA ALK (Rational use of drug)
mé’mﬂiﬁaamnaauguaﬁﬂwLwiaziwﬁ
%’UﬁﬂﬁzjauagjLﬁaé’uwﬁjzymmqmmiuéﬁ
g1 Wedunudayninien indvnsezsesd
unumuthilunisusgarunuivaniandn
wiofUastes ieuilalgyniuazdoady
Ugymisanan

HJayn17Aeadesiuen (drug related
problems, DRPs)!'"! miaefia mqmaaﬁﬁhj

Journal of Nakornping Hospital 2025 Vol.16 No.2 208



nsimwIssuuIMsndsnssumslnaludUlssuedulfaevlednivemialusudld

TsanenuIauasied Jamdndeslng

flaUszasddainvududUoe lnewuna
Weannmssnwdmeeuwazidumsnisalna
MAnTussmseilantainiu Feazilu

- a

2138ufl 1: mMaRmuNsEUY
Plan : Sinsisviilyuasenusiasntsvasilae
211 Focus Group wagiatssiiioy
Act : sanuuvUsEUULAdINIsuMElnaduLU R
Speedy Tele
Observe : naapsliszuuiudihonguusn uas
4 v .
iudoyanislinu

Reflect : a5Udad1in vanwnialiulgassuy

2e50ufl 2 MIveesrUULATUsEduRg
Plan : MawsupeetasmIsusnig laufilata
PRINAEAINKAYATIAUADYD Y
Act : WintoamanIsA T S nwenu
wauwaAdu Line $IuAU Speedy Tele
Observe : fiasumstinuszuubiunga
VAG8d 98 318 uasifiuteya CDy, VL, DRPs,
MMAS-8 uaraufianala

Reflect : WinuiinunaiungaAmIUAY 97 518

Yy uinnaliiinAanudyanissuniu
NANITSAYINADINTS

Plan

L « mansinwgaesusTuY
a o o v
« Hapmiiiendp aiuen
o .
«» Anusmilalunnslieon

« ATufianalavaglae

AN 1 NTPULLIARNNTINY

/AN
mﬁ%’m%@ﬁlﬂumﬁﬁaL%qﬂﬁﬁams
(Action Research) il e au1szuuU3N1g
wdunssumslnadimiudiaeildsued
Tafanalusudld Insandunisszninafiou
nuAUS 9 Aueieu 2566 neldnseu
LUIAAYDIITOU Plan-Act-Observe-Reflect
(PAOR) wusoamidu 4 szey laun 1) svoy
AaTziantunIsaliazAnwianindeyni
2) MINAIUITTUVUTNSIAdunsTunslng
3) n1sthszuululduasnyuisseunisimun
) nMsUsziliuna S10azdunvpILAaEIYYE

szozfl 1 szzdnssdaaunisaluaziine
andeunn
AMTAATITREDIUAI T AN YIAA N
Ygymnrshiusnsmandnssudwiudiae
Andetovlefisugimslusedd dudunis
lngnisUseyuaunuIngy (Focus Group
Discussion) $aufiun1siiusIvsindeoyaain
weszidounaziondsiieades
(Documentary Research) Weuszdiuann
Hagturesnisliuinisuar dymiiiniy
Taoffnguszasdiitevlugnmsesnuuussuy

a

Uimsindynssumslnaniivssansamn
nsUsERLaunUINguInduiuyAaInTi

=

WNetasiunisguadUaeetlenadiin ARV
lsaneaunauasied lnevini1sAndion
ALU139AUNUILUULIIZAY (Purposive

MFATLTINYIVIAUATINA o TN o aTUN b 209



Development of a telepharmacy service for patients receiving antiretroviral medication

through postal medicine delivery at Nakornping Hospital, Chiang Mai

Sampling) SUTUIU 12 AU USENBUAIEY
uwndfauanainlsafinitelovled S1utu
1 au ndunsaatnlsafnde s1uau 2 Au
neunauseaunuaddnevled 1w 2 au
EwdhilananedsiiniiguaginelsaFoss
$nu 1 au Wamthiiansaumne s 1 au
wazgteineiugmalusudld wasBudls
Toya U 5 AU

nsaunuinguaniunisinglduuy
manuvateda S1uu 6 Useirundn laun

1. anmigymilunisquagiaetevledd
Svgmalusudld

2. Ussaumsalimuainnislwuing way
FodrfnfiAntu

3. anusndulunisiiszuudnmiunse
TAUsnwmangdasnssu

4. fosnanarwaluladiimunsaud iy
fthendul

5. AUNTaNveefiuyAaINTlufu
astiusnsmslna

6. JULUUNTUSNMIMndunssunislng
Fifuimnzautuusunvedlsmeuia
5303dl 2 MMIWAILISTULUSNISINEYnssY
nalna

Tusyorilifuni5e0nuuUsEUUUINNS
wdwnssumslng lneidelaiiteyaainnis
aunuIngy waznisanw1dyniainiay
sufougiensveduhyaniclusedld
SaAULIMIMsuS s danssunialna
PNANUAFVNTTN LUIAANITUSUIANIUNEY
N334 waru1RsgIUAINYaenfenudeYa
U208 uwaunduduuuuszuuuinnsd
A9AARDINUUSUNYBILTINYIUIAUATHIA
JaniaTe sl

syuUTiRmuTuUsTNoUR LR AUsENeY
WAZNTEUIUNITEIAY il

- nsdansesgUasnguidinuied
wanrauiunisisusnismalng

- nMstuduinuvesUienauliuinig
Wlesnwmudasniovesdoya

« msTimUSnwmandunssulussuud
Wt ey Tefuualisdunisdiu
woUNaAdu Speedy Tele Fududons
AeansuuuLiiunin (video call) fiseefu
astiausnwinielnasgrausyuu
lagarursaduiindeyadrdgyasluszuy
nuseideudidnnsednd (Electronic
Medical Record: EMR) laiag19gznan uag
Uaeade Wil nsidenlduounaindusisndnn
gonnassnutdiuielunisiasuasig
mmsﬁal,ﬁaﬂumi@uaﬁﬂw wazufiy
Usgavsnmmsinaudlymiieadestuen
Tunquitheifusmslusudd Taof3duld
wisnnalnlunisusedliuusednsaan uag
Fosrinvesdosmeiliiodudunnasddase
Tusvevdnld

- Msduiindeyanisiiuinislussuy
nuseideudidnnsedngd (Electronic
Medical Record: EMR) hag 3 UU@NSAULNA
159me1uU1a (Hospital Information System:
HIS)

. nsUszaueuiuunndlunsdfiny
Jynnaen

« NsasgIelusualdlaeviasen niay
nalnlun1sinmuaaiuzn1sings

LUUsesEUUUIMsTIRu Ul g a e
AofnsInuId F9Usenouie Lnduns
;EL%EJamzyﬁmmumﬁsuﬂiswwiﬂa WU
1 AU 819159A1UNTSUS VAN LN FVNTITY
U 1 AU LATEWNUIINVIUIBNUATAUNA
y0el5an8U7a $9u2u 1 Ay 9nduldn
datauakurAInaltuiuiudgaudle
29AUTENOUAN 9 99958 UVAULARULUY
sEuuUSMsndonssunislnafimnsaudiv
vsunwealsanenuia wieudmsunisuild
naasdldluszozinald

Journal of Nakornping Hospital 2025 Vol.16 No.2 210



nsimwIssuuIMsndsnssumslnaludUlssuedulfaevlednivemialusudld

TsanenuIauasied Jamdndeslng

szasil 3 n1siszuul1duaznyuassay
NISWAIUN

szuuiiiunduldgninluldaidudiae
nautiane Tnsnyuansountsimunviodu
2 350U il

258U7 1: neaeddiszuuRuReUNE AT
Speedy Tele T#iusn1sArUInwInislna
fanugmilieadestuen arusiuiioly
mslden uazanuanelavesiUae

ws0uT 2t fudlunisuiuugeszuuLite
iunsiifeuinig Taslamnzlunguitaed
luifivinwgaumaluladfdvia
szeeii 4 meUssfiuna

ANTUNITAANUHATNIN1IARTNV D
gUqe laun A1 CDs Usunaladalunseua
den (Viral Load) tmiinda uazn1sinide
2elona sdaszdiupnusaiiolunsld
81 (modified MMAS-8) wazauianala
AaUsNSLdrNIIINISlng

nauiaee1s uaziadesledldluudas
sverlioenedmau feeandensoluil

nqudaagne Wulfndolevled uas
FUastondiiuniuuinig wagldsusidiy
evledfilsameuiauasiad seninafiou
nunwus 89 funau 2566 Tnefinasi dedl

nadgin1sAALgn Lﬁuﬂﬁmsﬁmaﬁzﬂaﬁ GE
FUssendilFfuendutevledgnsnay
Tenofovir 300/Lamivudine300/Dolutegravir
50 01g 18 BAulU famelsnasil wasiitoya
NINMITUNNEATUIU @ansaRnaeladznan
nalnsAniiiote

inausinnsdneen Ae fUaeluinwised
anuuinisuitedulusenineniside veu
Snwrlulsamenuialusenineniside Ju
FeTifealdsugnsensninamside fuae
Mdundeenssivieldannsannnls

vuadlegauInlagldansdmiu
nsssuiiisudndiululszvinsasangu

Inglglusunsu Stata version 14 w1503
Aldlunrsmuindisdaainauideans
tavgns tungduns'? Fswudndrugand
felunsfuusemuesvdsldsudmaaes
Fouay 78.5 uarlunguaiuauiesas 25.0
fvunauAanAdeuiafl 1 Wiy 0.05
warsrunslunsnageuiifesas 90 ldvunn
fegafiugiu 74 ausengy iletlesiy
M3gMvesTIBE1eTENINNTId Ty
nausteg1siesay 20 vilulavuindlagng
Ju 88 ausiongu Tunuidednassdiedna
300U nduvaaes 98 518 waznguAIVAN
97 578 59 195 57¢
ngunaaas Ao fUhedldsuuinsindy-
nssunslnaswiusvedulisaesled
nguAduA fe FUedlduuTUIaNIS
Wndnss waruedulisaevlodfiunun
AUaeuen
\3asfiafildlunnsfinun
1. szuuusmandanssunalng Usznouse
Application 9711u7U 2 Application el 1.1)
Application Speedy Tele 1.2) Application
Line
2. wRosfleldlunniusiusudeya
2.1. wuvasunudeyaialy 1H1Au
Foyatilsanitrsuazdeyasumssnwain
wiunvsedeou laud ine 91y Useidlse
fademelonta sesunsine endw seld
\dwsiolfiou Avsmsinw UseiRnisquys
UsgiRnsinas
2.2 wuudufinnanisiany lnenad
JzfosRnnulaun szau CDs n1snalasaly
nszuaidon tming mstinidenislena
2.3 wuutuiindgymiinainnisiden
Vet
3. wuuissiliuanusudelunisldunves
AUae lneduntvaldlguuuyseiiiuniig
sauilelunislden modified Morisky

MFATLTINYIVIAUATINA o TN o aTUN b 211



Development of a telepharmacy service for patients receiving antiretroviral medication

through postal medicine delivery at Nakornping Hospital, Chiang Mai

Medication Adherence Scale (modified
MMAS-8) atundatduniwlng™ Afian
Cronbach’s Alpha Coefficient 1vi1diu 0.76
Tnguuuduntwalausiudelunislagen
(MMAS-8) fiavaa 8 Yooy Azuuusawil
Faugt 1-8 Azuu TnsazuuLgedihgled
auadanelun1sfuUsEnIueIfngd
ATLLUAT N1sulananzuuuauaiiauely
ns¥udsemuen dded avuuutesnin 6
vanefa anuahianslunsiulszmueo
Tusedusi AzuuuegseEning 67 nunels
awasianslumsiuUssmugegluse iy
VUNans AELUWINTY 8 sneds arwasiniese
Tunssuusemuenegluseivas
4. wuuysziliuaufianelaguae
Usgnaudig 2 9a laun
4.1 wuussiiluanuiianelavesiiey
MBUINITUHUNY B98I U8 UaN
Usgnoumie 4 A1unan 571 12 9oA1073
el
a. FuEaUT uazAsndenuiiom
W98 91U 3 U9
b. A1UYAAINIHIAUTAT LA
WNEINS waziE T Tiesen shuau 4 9o
c. frudoyatiras/Juneunis
Tusn1s 3w 4 9e
d. asauaufanelaneonns
TusnmsundunssugUisuenduiu 1 4o
4.2 wuudseiliuanuianelavesiay
fousn1sMIundynssunislnasiuiusuen
meluswald Wunuvasvaueeulatidasiiy
daididnnsetind Usznaume 5 Ty
ASIAAZLUY LagnISuUaNaluy
Uszifiutsansyalduinsidiussaad
(Rating Scale) 5 5¢AU Nan1sUsELuLUaNa
AU T AeaeFeneludl 451 -5.00
vinefia enuflswelaszdiuaniian Aeds
3.51 —4.50 #u1efia AMuRanelaseauLin

Ads 2,51 350 vaneds muiianelaszey
U1unans Aeae 1.51 -2.50 wuneie avmdia
wolasziution Aads 1.00 —1.50 Mueds
Anuitmelasefutiosiian
N15M52980UAINATUT il a NN

WAZAITULAUITAUVDIN 1Y (content
validity) 9nEnsanadl 31U 3 vinu laen
fuinuaenadosii 0.90 wazilunaaedd
ﬁun&juﬁaaﬂwﬁmé’wmﬁdﬁu ATIERAN
Aarud ey #2833 Conbach’s alpha
coefficient T@ssunnuniosiu 0.88
nsvinYansvaenguiaagng

uidedriuaituiuseuann
AMENITUNITNINTUISU5I5UNSITeTU
uywd lsanerviauasied aiunse
pdun1sidelea vutelavnIsSuseY
NKP No.004/66 Jufifuses 30 unsiau 2566
nsiAseideya

1. 3Lﬂ515ﬁ%’@;ﬂa‘ﬁu§msﬂaw§ﬂw Hayvndi
WAeadestunisTden mnusiufielunislden
wazgalruianelaslgddATanssaun
wanswatduninud fovar Aady waz
ahmﬁmmummgm

2. JAT1ERNIAULANG19BIToYA
fugruseninanguldadd Fisher's exact
test dmFudoyanuungu drudeyasioiiles
19afif independent t-test %39 rank sum test

3. "3m'ﬁwﬁsﬁaaﬂamaé’wﬁﬁi’mﬁ?ﬂsﬁaﬁa
Mixed-effect model
NAN15IY

NAAINNITHAUITEUUUTNISINFBNTTH
wwalnaiu;ﬁﬂw%“umﬁmb%’aLasﬂa%ﬁ%’um
malusuld Tssneunaunsie
szazdl 1 nshmszianIunsel wazdne
anmdgymn

INN1TATIERTeyaYIEloY wag
nsaununguiasiu wuitaefisuedu
Tasantsluswaldlalasunisusuitanis

Journal of Nakornping Hospital 2025 Vol.16 No.2 212



nsimwIssuuIMsndsnssumslnaludUlssuedulfaevlednivemialusudld

TsanenuIauasied Jamdndeslng

ndunssuegeoiie dwmalianlymd
Weatoafue ldun {Uqeesas 325
dusuuseniugInIosTuUTENIUa gAY
30 und wazdesay 225 fn1sldeadiiie
SunsAsen FeenaifiuAnudsianisnesn
wazradnsnenadndildfeUszacd 3ol
audndulunisiauiszuuuinasd
novaussiauIUnvesthenguil
szezfi 2 n1sWaIIsTUUUS NS SNy
nalna
Aidelasuiviivanaivindneenwuy
szuuUImsndanssumsbnasunuy Tnesy
TiusnisruloUnaLaty Speedy Tele 1ne
fithvunedensinanudamiiieadesiu
g1 (Drug-Related Problems: DRPs)
arsdaasualrusiuilealunisladen
(Medication Adherence) agn1suseliiu
anuiisnelaves iU mnnudymnisiued
WndsnsazUszauuiusmgiiiesusy
MaruMsShwazliLus LR
ag19lsAn 1 Tunisliusassiuszuy
Fuluy Speedy Tele luthaizudu fifae
Whgawswan 24 519 diedszdiuanuduly
Tatunrsldauaswarnsiagaudadnin
\osdu nudesrfndunisidnds Insianns
Tunquilsifivinwesmumaluladddviande
vingUnsalfimunzay 1wy fleiilianmnse
Tdarunaundnduinloneala wseldifies
wounAiaduilugiu iy Line Tnglaidl
AMUAUTUAUTZUURNIENNIINTBAUNY
fsnan §Adedaldususeszunlunseud 2
Tngifindoanienasliausneisiu
waUnaALAYY Line AIUANY Speedy Tele
wWielsimnzaududnennesiiiousazsne
ANsALTUUNUI STUUTiTRLNTY
A1UN50HUINITUANGNNAGDITIUIU 98 518
frrunsdadenludldasudu Andusns

ML 100% vesnguilldzuuinisiestu
UFuugauan

spuuiiannTuUsEnaudae 4 Sunouvdn
e

1. nsBuduiinuveFuuinig

n1snsivasuuardududinuves

fUasdowdr3uuinisynads oy
Anuaendvestoyadiuynna wazlesiu
nswndslaglailasuaugyin

2. MslimUSnwmandunssuiiuvay
499119 (Multichannel Approach)

sudunisliduinusiiutemned

aonndesiudnenmuesiisusazsy laun
wouUnaLATY Speedy Tele TWUSAITUUL
Fflonea (Video Call) miugfiaunsald
numaluladfdiald weundiadu Line
dmiufifidediindumalulad nsiden
9NN IWUINITAITUNIINATILALAIN
Auansatunsldny waranuguyeuves
fiae iounadnfs uarananuwdonan
AUFIVA

3. mMstuiindeyalussuuivssilou
Sianvsefind (Electronic Medical Record:
EMR)

1% °

Youad1AgYIINAITIAAIUTNY LU

Y

Yaymiiendastuen Touusiiinislden waz
WHUNISAARIUNG AzgnUduiinasluszuy
EMR islindvnsannsatnietoyasiuas
anuENIinwIlaegegneed ATUEIU WAL
oo

4. nadeusedoyatiuszuvaITaUme
159We1u7a (Hospital Information System:
HIS)

Toyani1suIN1ITMIANdYN TN
FovfuTuszuu HIS Wieliiuanaividudn
arunsainfedeayanisiiauIneinig
WNAYNTINGOUNAT WALIUHUNITUATN Y
WUUBIATINDE U TE AN AN

MFATLTINYIVIAUATINA o TN o aTUN b 213



Development of a telepharmacy service for patients receiving antiretroviral medication

through postal medicine delivery at Nakornping Hospital, Chiang Mai

spegit 3 msthszuuuinmsluldag
szuvfiwannauldiluldsungunaaes
T 98 18 Tnglviusmsndynssunislng
LUUSIBYARARIUTBIN T E AR
Angnmveasieudazy
nguAIuANIILIY 97 518 lasuuiuia
MBNFYNTINANULINIUNG B0 urunUae
wan Toyavnngu 24 s1eusnazligninly
Annevimiungunaasmdnluszesil 4
spogil 4 msfanuuazUssiiusg
HadnsIINNsIdsEvUUINITIadUnsIY
nalnadiiauiudlufuasfuerdulafa

welednsvemisluswdld Tsaneuia
UATRIA JaIadediv
toyaly

ﬂejuéhasj’mﬁy’wm 195 aw wiadungy
nnass 98 au d@rlvailunandgs (Gevay
52.04) 191288 44.59 + 11.50 U wazngy
Auaw 97 au dwlngiluinavie Gevay
57.73) engade 45.33 + 11.92 U dnilvalal
wefndearslenta (Fovay 96.41) Fauans
Tum5197 1

M19799 1 Toyadnwaueilurangusiieg1a (n = 195)

) o NJUNARBY nguUAUAY p-value
ANWULNFUAIDES (n=98) (n=97)
MUY fovaz U fouaz
LA 0.198
YY a7 47.96 56 57.73
RN 51 52.04 a1 42.27
mqm‘éﬂ @) Mean+SD 4459 + 11.50 4533 + 11.92 0.661
Usyialsanndieaelena < 0.001
il 4 4.08 3 3.09
Taid 94 95.92 94 96.91
SEAUNNSANY 0.881
Uszaufinw 8 8.16 6 6.19
suuAnwImausiu 14 14.29 16 16.49
dseuAnwneuUany 31 31.63 30 30.93
Y./ 38 37.78 36 37.11
Useyae3 5 5.10 8 8.25
21N 0.525
Fudaialy 38 38.78 35 36.08
Sueuiem / lsseu 17 17.35 11 11.34
st 24 24.49 21 21.65
A 10 10.20 17 17.53
INWATNT il 4.08 5 5.15
Fus19Ms /553 mia 5.10 8 8.25
seldnddaiiou 0.658
0- 5,000 UM 24 24.49 21 21.65
5,001 - 10,000 UM il 4.08 5 5.15
10,001 - 15,000 UM 17 17.35 11 11.34
15,001- 20,000 UM as 48.98 52 5361
g1 20,001 UM 5 5.10 8 8.25

Journal of Nakornping Hospital 2025 Vol.16 No.2 214



nsimwIssuuIMsndsnssumslnaludUlssuedulfaevlednivemialusudld

TsanenuIauasied Jamdndeslng

M13197 1 Teyadnuaeialuvendudiegi (n = 195) (de)

NHUNARDY NFUAIUAL
AnwuZNgUA9E19 (n=98) (n=97) prvalue
U Sowaz  dwau  Soway
ansnisinwn 0.687
winUsgiugunmaiumi 55 56.12 54 55.67
Useriudeny 38 38.78 35 36.08
1151913 5 5.10 8 8.25
UszdRnsguyv 0.872
laigu 54 55.10 58 59.79
WA ULALENUE 26 26.53 25 25.77
guuuTeds 12 12.24 10 10.31
guyniu 6 6.12 4 4.12
UszSAn1shuge 0.829
laifia 51 52.04 a8 49.48
\ERUAIENLED 15 15.31 18 18.56
fuunugads 32 32.65 31 31.96
NAAWSV9AATN effect model WuiNngunaasaiia Vial

Anady CD. lungunaassitléfuuinig
wndunssumnslng uaglunguauauiildsu
USUIaNIUNABNITY Lﬁwﬁuaéwﬁﬁaﬁwﬁ’@
n9adfnain1sliuinis lnengunaaead
Aady CDq Wina N 553.867 + 264.884 1Ty
607.888 + 281.957 cells/mm? (p = 0.006)
LAZNFUAIUALLANAIN 501.289 + 248.288
\Wu 567.742 + 254.366 cells/mm? (p <
0.001) Wlodaneiisuifisussminangusg
WUUINRB Mixed-effect model wu3ngu
vinaesfiA1 CDs loABgenIInguAmuAY 44.487
\wad/une (B = 44.487, 95% Cl: -25.192 fi4
114.165) usliumnanaiueensiiveddey (p =
0.211)

dadufthonivinalsalussdunsn
laiwu (VL <20 copies/ml) agji¥esaz 83.79
lungdunaass wazfovar 80.41 lungu
AruAu Teiiediaazia1Uiunlata
(copies/ml) TneA 39918k UUTIaD9 Mixed-

Load anaviade 162.284 copies/ml e
Wieuiunguatuau (B = -162.284, 95% CI:
~1835.007 &4 1510.438) usinasiamananilyl
uangineeg1iltedAyNIsEia (p = 0.849)

dhningadevesngunnaes wazngu
AuANBYT 60.922 + 16.208 Alaniu uay
60.836 = 12.040 Alansu n1uaIAu
dledinsehdieuuuiians Mixed-effect
model nudngunaasitivdndafiniy
1y 0.714 Alanfuideifisuriunguaiuns
(B =0.714, 95% Cl: -2.946 f13 4.375) ugilsl
WUANULANANNNEDR (p = 0.702)

UBNANT EPATTEZIMARMUAISANY
lanugasluiengunnaoiuaznguaiuaui
Ananzinienielonalmiviemendudu
1 fauandumaedt 2

MFATLTINYIVIAUATINA o TN o aTUN b

215



Development of a telepharmacy service for patients receiving antiretroviral medication

through postal medicine delivery at Nakornping Hospital, Chiang Mai

A13197 2 naanseerdtinvesAneievled uaziteondnsuedulsaerleimalusudd
AughesueunungUieuen

Y ey an NauNAaY (n=98) NANAUAN (N=98)
NAdWSAuARTIN : : : B-coefficient (95% C)  p-value
deudl 1 Geufi 5 pvalue  ieudi 1 Foull 5 pvalue

CDys (celVmm?) 553867 +  607.888 + 0.006 501.289 + 567.742 + <0.001 44487 0.211
Mean + SD 264.884 281957 248.288 254.366 (-25.192 - 114.165)

VL (copies/ml) 0.834 0.572 -162.284 0.849

(-1835.007 - 1510.438)

<20n (%) 85(86.73) 86(87.76) 78 (80.41) 78 (80.41)

21 -99n (%) 13(13.27) 12(1276) 16 (16.49) 18 (18.56)

> 1,000 n (%) 0 0 3(3.09) 1(1.03)

ﬁ:’mﬁ}ﬂﬁ'}(Kg.) 60.263 + 60.922 + 0.147 60.138 + 60.836 + 0.034 0.714 (-2.946 - 4.375) 0.702
Mean + SD 15.486 16.208 11.694 12.040

CD4 Count Comparison Between Telepharmacy and Qutpatient Groups
p between groups = 0.211

1000
[ Before Care
p = 0.006 B After Care

p=0001

800

600

400

CD4 Count (Mean + SD)

200

Telepharmacy Qutpatient

Group

= = ~ i a i ' i
AN 2 LWSguguARaY Chqy IMINNFUVINADY WasNFUAIUAN

ymimifeatesivenvesthe: nudgnn  Tdswdld 34 ads uaglungquifuenn
magtesiumsldenlunguitfueiiumie  Tsieuia 30 ASS Asuandlunnsei 3

= N ) DX
A15197 3 Jgymiieatesivevesthe

dd oy N§uUNAAY (n=98) nguAUAY (N=97)
Uymiheadiasniuen - - - =

U Y8z U 328z
Aufuen/Augi annnan 30 wii 23 64.52 21 70.00
Augiaan 5 16.13 2 6.67
PUATNILITEWINYINUYN 2 6.45 il 13.33
SUNTAILITENINNLIAUDIMNS q 12.90 3 10.00

Austniialunisldendulada:  Winduain 64 audu 90 Ay (HNTY 26 AU

wan1sAnwmud lunguneaes Swaufthe Andudesar 28.89) egrdituddgynisain
Ao oA 1% 9 v vyvw a @
nilazuuuanuiiundielunisldenluszdugs  (p <0.001) navlafuuinisindunssy

Journal of Nakornping Hospital 2025 Vol.16 No.2 216



msmurszuvUimandenssumalnalugiaeivendubfaeyleiisvomislusudsd
Tsaneunaunsied Janiadesim
1
nslna vaziinguatuau S1uaufvasil  (p < 0.001) g1alsAniu oAzuuy
aruuuanuimielunisléonlusedugs  enusaniielunisldervesisansngulid
Wistuan 67 awdiu 92 Au (st 25 A muuAnsNsiunsEDR (p = 0.868)
Anlusosay 27.13) egadidudrAgeana

M137199 4 Anusdlelumsldervesdiiae

o Y n§uNAaa (n=98) NFUAIUAN (N=97)
AzuUUAMUIINalun151deN — — 3 P — 2 p-value
Waun 1 1Haun 5 Woull 1 haudl 5
AzuwuuANNsNdalunsiden 0.868
FiNin 6 Azl (ANUsElalunsiensn) 5 0 q
6-7 Azl (s auilalunsientunans) 29 8 26
8 Azwuu (Auuielunisldengs) 64 90 67 92

Auianelasauinag: nudenuiawela  (4.92 £ 0.26) uazngualuANeaglusEAuuN
\wdgvengunaaesedluszdvuiniga  (4.03 + 1.12) duandunisad 5 uag 6

dl =1 1 a o 1 o o a 6
MN1919N 5 ﬂ’J’]iJ‘WQ‘WEﬂﬁ]G]EJ‘Uiﬂ’]iﬁ/l’mmﬁ%ﬂ‘i'ﬁﬂ/l’]ﬂiﬂa'ﬁ’mﬂU‘i‘UEJ’Wﬂ\‘IVL’LJTHme (n=98)
Anade + dau

anufianalaseuimemandunssumslnasaufiviuemelusudld o wlawa
OB IUUNINTFIY
Lausanslunseasenlusudld 4.87 + 0.36 wniige
2. anwgnAoseseiviilisumidluswdd @osuazdnaue) 4.97 +0.18 wnfign
3. amwagennivinldisugmalusedld (ideaiununiuies) 4.99 + 0.09 wniige
4. senausnsdndeemnlusudld 4.79 + 0.52 wniige
5. anuitanelalunmsanseuinsmandunssumslnasiuiunisdadeen 4.93 +0.29 wnfign
yellsudld
AzUUUIRAETI 4.92 wnitgn
M19°99 6 ANuTanalaaNIUINSURUNTRIT BB NI (n=97)
= . - T v Aads +
anuiswalasan1susnsununfesinsefulsuanvasdie o wlawa
daubsaunasgu
1. fhuanuiuazdunndonuinaiee
1.1 fithouanshumisios uazdesiueniiuoaiiulidaau 4.46 + 1.22 N
1.2 Snudidsseduonfivnzay Weame ormadowmd 3.85+0.71 1N
1.3 909U3n1539 e dvnzan igane 4.16  0.94 Ol
2. suynannsiliuinis 1dun ndvnsuasiimiiiviossn
2.1 anelald nszfeTedu uarAuwsanlunishiuinig 4.39 + 1.18 N
2.2 M3YRRVASEINSEM/NSIINIEgn ISBUTes ianga 4.51 + 1.25 wniige
2.3 msBendevietnsilunisiuniimmgnéies dosiadaou 4.49 + 1.30 N
2.4 wdnslimuusimsliodeniidlade damuuasivsslon 4.62 + 1.40 wniige
3. fudoyatmans/sunsunisliuinig
3.1 aanneniideyatigniies asuiu daeu 452 + 131 wniign
3.2 MeSnYsULRaINEMNIZaN 81w/ tediiude faudhay 4.48 + 1.22 0
3.3 szeznatlunissensefusniinumingay 4.10 + 0.87 N
3.4 fidwihil/theuanyidesssmavendusenulunissesuen 4.26 + 1.06 10
4. pufianalasonsliuinisindunssugtheuentunmsay 4.21 £ 0.99 1N
AzuUURAETI 4.03 + 1.12 wn

MFATLTINYIVIAUATINA o TN o aTUN b 217



Development of a telepharmacy service for patients receiving antiretroviral medication

through postal medicine delivery at Nakornping Hospital, Chiang Mai

mnguaslungunaasadunsniuei
lssneunates asdandseguvesaildanelu
nswunlU-nauAe 275 um wavAnLisegy

Ypa5r8EaAun1gll-nduAe 60 w19
fakandlun1snen 7

M99 7 Al wazialumadumaintusnlsmeiua (Wndv) vesUiensuuinig

WdvnssunalnasunusugImaluswald

doya gy Souay
AldanelneUsznalumsiumeanthuanismenuna Wndu (um/ady)
0-100 45 45.69
101 - 500 37 37.93
501 - 1,000 7 6.90
1,001 - 1,500 5 517
11nn31 1,500 4 4.31

Alseguvesaiaiglunisiiunnslundu (Un/A39) median (min, max)

275 (40, 2,500)

szazanlunsiiumeandiuanlswetuia lundu (W1di/ase)

0-120

121 - 240
141 - 360
360 - 480
11AN11 480

AlsegruesIvarIaINsAun1 (lWndy, unil/ase) median (min, max)

69 7241
9 9.48
8 7.76
3 2.59
8 7.76

60 (30, 540)

anUsnewa

Hangunaaed uaznaualuauiiaade
CDq Lﬁm%uaéwaﬁﬁaﬁwﬁmmmﬁamwﬁa
lasuusnisindynssunislng (p < 0.01)
ogslsfinu ierUSeuifisuseminangalsiny
AMULANA1RENdTyE Ay (p = 0.211)
LLama’jﬁwuﬁﬁmmsﬁummmaLLaQﬂwiﬁ
Wisuinnslrusnistulsaneruianiuung
Feaenndasfun1sfnuives Castelino™
finunnisdnaserdulfaludadulifing
faf1 CDq (p > 0.05) Wagn1sAuANUININ
Th¥alunszuaidan (p > 0.05) 9198
Foddiandunaans wazngualuaud
ALade CD. Lﬁwﬁuasﬁwﬁﬁaﬁwﬁwmqaaa
neudslasuusnisindvnssunislna
(p < 0.01) a814lsfinu ewFouiiisu
sgrinangulanuanuuaneisegalituddoy
(p = 0.211)

ﬁﬁymﬁLﬁaa%@qﬁ’umﬁWUMﬂﬁqmﬁﬂu
NAuUVIAGeY waznguAIUAY Ao AulsIuile

Tunaslden Tnewulungunaaes 23 ads
Andufenay 64.52 warlungumuny 21 ads
Anduferar 70.00 nadwstaenndesiu
n3AnuIves 3unms s wagams™ g
wuhdgndnvesiindeodlod uazdine
wad An MIvmANusiielunsTuUsenu
g1e8vseiilosAnusonas 77.03 lnod
4191191 5ANTUUTEN UL N1531AEN
warn1sFulsEnIueIiaign egislsiniy
vdnindunsliuinandunssumalaa
wioufulaudifvarunisldendulafa
wagn1sdsasuligUisfulseniuenegis
seilosnsanm dunalimmdauiielunisly
mmm@’ﬂwﬁ%uasinﬁﬁaﬁﬁzy (p < 0.001)
Tagdnnugifinzuuuanusiudiolunislden

#AURY (Manaust MVAS-8) ifiaifuan 64 518
Ju 90 18 Andudesay 28.89 msliusns
wndvnssumslnaiinislrnnuiuardaady
sfidausamveaitae Herumuimiloly
nslden wadnsiaenndeafunisdnuiues

Journal of Nakornping Hospital 2025 Vol.16 No.2 218



nsimwIssuuIMsndsnssumslnaludUlssuedulfaevlednivemialusudld

TsanenuIauasied Jamdndeslng

A5ns wsnusnd® dinudanasliuinig
warnssunslnatasiinainusiuilely
nsldenlugUlslsaanuduladingsogied
HydrAgyneadia (p < 0.001)

aruauianelalunissuuinisnuan
funediseduanuiewelaiigsuainnislal
Foufunitsmiduuinisiilsaneiuia
anTzezIaITenay wazanallritelu
MSAUN1e nadnsiaenndostuntsAne
o3 ¥anl ansTauesuazamz™ finudn
uinisindvnssunislnagielvigUqed
nsauaulsaveuiialaf waziinasly
gaiososdgany (CS) Ausgaiifuddy
andaymfiieatestue wavnadhafssnin
ICS sadmndnuunsiiIiemniau nswn
Funisinwrlulsaneruna vlvigUaed
Anudianelalusedvgs wagarunsausendn
Alddelfidoiouiunmsguanuuund

AINAUITE VLU Tsunaglng
Tufvnsfurdulifaevlodnfusinig
TUsudld dwmaliAnnadniiduusslovise
fUaglunansduienisiaiuaineniug
Tunasldenfivau nrsinaanusauiiely
nslden Feduadunginssunislden uay
n1sguanuleavegUlgagraluszd@nsam
suvdueALaraIn Uszndanan waz
AldAngveUisuwazdlunsiaunien
1594MEIU18 WATEAINITAANANNLDOATY
Issnerunals
Jorausnuzlunisuinanisideluly

1. wansITsuansliiuINssUUNdUN ST
ma%ammmaﬁfuagumi@LLaﬁﬂaaam%a
wvleiuazgnelendninnzlsansiilioeis
fuszansnn lnglddimansznunonaans
napaiin fuuisaueldvenenisliszuy
wdvnssumalnaludnadnlsaiiedidu o 7

fuhefinnelsansi iiletisanmnuuedaly
15meUa waransyezansoneslunssuen

2. M NUNEYNTTHVEILTMETUIADY 9
aunsauguuuussuundunssunielnaly
Uszgnaldlimungauduusunveusiay
w1y lnsganuddgresssuui fe
N1IVMUIIUAUTENINIUAEYNT WasAY
an3en@n Tun19A1uALYINIINITS Y
fum wazudlodgmnfAeadestunislden
sudsdnmuanusilelunisldervediae
uarmﬂﬁizwé’aﬁmiﬂ’uﬁﬂ%;ﬂaéﬂwaﬂw
WusguuNIU Electronic Medication Record
EMR) Frglindunsarunsaidfesdoyasn
waranuENISnwliegnegneies uassanga
wazn1stunUszian1sliauTnwlusesuy
A15AUNALIINGIUTE VI IREIUIT0d9R D
ToyadAgylviunfinarinndnlaegnnsuiu
wazdiUszdnsnn
Forauouuslunmsiiseadely

1. A25V8185EEEIAIN15ANY iolk
AUTORANIUNATNSN19PATN WazNANTINY
sefUleluszureniliedeasaunqy 1gu
nsasunlassedu CDs Yiunalafaly
\fen (Viral Load) Aun ndiinvesgUle uas
Sammsaeslusveren

2. msvenenguilegalvinseunguiUae
Tsa3esidu q wu lsawamu lsannusi
Tafings lsavhlauazvaoniden ileUsziliy
UTANTHA LazAIUMUIZENVDIVDITEUY
ndvnssumslnalungugledenudesns
mMsquanuans1eiy
AnRnssuUszNA

{ideveuansnnuveunuog1sBasediil
druiertemnvinudildlinsatuayy uay
FuinySunsnaaluynduneuveniside
asil

MFATLTINYIVIAUATINA o TN o aTUN b 219



Development of a telepharmacy service for patients receiving antiretroviral medication

through postal medicine delivery at Nakornping Hospital, Chiang Mai

L@NE1591999

1.

10.

11.

12.

Department of Disease Control, Ministry of Public Health, HIV INFO HUB. HIV and

AIDS Epidemic in Thailand [Internet]. Nonthaburi: HIV INFO HUB; c2024 [updated
2024 Mar 12; cited 2024 Jul 24] Available from: https://hivhub.ddc.moph.go.th
officer/epidemic.php [In Thail.

Division of AIDS and STls, Department of Disease Control. Thailand National
Guidelines on HIV/AIDS Treatment and Prevention 2021/2022. Bangkok: Aksorn
Graphic and Design Publishing Partnership; 2022. [In Thai]

Press N, Tyndall MW, Wood E, Hogg RS, Montaner JS. Virologic and immunologic
response, clinical progression, and highly active antiretroviral therapy adherence.
J Acquir Immune Defic Syndr. 2002;31 Suppl 3:5112-7. doi: 10.1097/00126334-
200212153-00005.

Wattanathum K, Dhippayom T, Fuangchan A. Types of Activities and Outcomes of
Telepharmacy: A Review Article. Isan journal of Pharmaceutical Sciences.
2021;17(3):1-15. doi: 10.14456/ijps.2021.13. [In Thai]

Wisai R, Pankean R, Mootsikapan P, Soontornpas C. Ambulatory care in patients
with HIV-infection at Srinagarind Hospital. Isan Journal of Pharmaceutical Sciences.
2006;2(2):66-75. doi: 10.14456/ijps.2006.13. [In Thai]

Promrat S, Kapol P, Kapol N. Effect of a program to promote medication
adherence using telepharmacy in patients with hypertension. Thai Bulletin
Pharmaceutical Sciences. 2022;17(1):31-41. [In Thail

Thavornwattanayong W, Nuallaong P. Outcomes of Telepharmacy on Asthma
Control at Ratchaburi Hospital. Journal of Health Science and Medical Research.
2023;41(4):2023928. [In Thai]

Pharmacy Council of Thailand. Regulations of the Pharmacy Council on the
restrictions and conditions for practicing pharmacy (No. 4), B.E. 2565 (2022). Royal
Gazette No.139, Special Section 197 D (2022 Aug 24). Available from:
https://www.ratchakitcha.soc.eo.th/DATA/PDE/2565/E/197/T 0050.PDFE

Hepler CD, Strand LM. Opportunities and responsibilities in pharmaceutical care.
Am J Hosp Pharm. 1990;47(3):533-43.

Allemann SS, van Mil JW, Botermann L, Berger K, Griese N, Hersberger KE.
Pharmaceutical care: the PCNE definition 2013. Int J Clin Pharm. 2014;36(3):544-55.
doi: 10.1007/511096-014-9933-x.

Strand LM, Morley PC, Cipolle RJ, Ramsey R, Lamsam GD. Drug-related problems: their
structure and function. DICP. 1990;24(11):1093-7. doi: 10.1177/106002809002401114.
Nanthachan N, Kasatpibal N, Viseskul N. Effect of information provision,

motivation, and skill development on antiretroviral adherence among youths
living with HIV. Nursing Journal. 2015;42(3):72-83. [In Thai]

Journal of Nakornping Hospital 2025 Vol.16 No.2 220


https://www.ratchakitcha.soc.go.th/DATA/PDF/2565/E/197/T_0050.PDF

nsimwIssuuIMsndsnssumslnaludUlssuedulfaevlednivemialusudld
TsanenuIauasied Jamdndeslng

13. Sroi-kaew S. Development of clinical practice guidelines for promoting the
medication adtherence among older persons with hypertension, Maesai hospital,
Chiang Rai province [dissertation]. Chiang Mai: Chiang Mai University; 2010. [In Thai]

14. Castelino S, Miah H, Auyeung V, Vogt F. Determination of the influence of home
delivery of HIV therapy on virological outcomes and adherence. Int J STD AIDS.
2015;26(2):93-7. doi: 10.1177/0956462414530887.

MFATLTINYIVIAUATINA o TN o aTUN b 221



NIAS NG IVIAUATAIA Journal of Nakornping Hospital
YN oo alUil b NINYIAU-FUNAN b&o= Vol.16 No.2 July-December 2025

Anusauadu
AsANEIUIIUTBUUTZANSNATZ1I1e Salmeterol/Fluticasone %iln pressurized

metered-dose inhaler (pMDI) wag ¥ia dry-powdered inhaler (DPI)
lugnegeaulvanaslulssmeruianiens

A5 umasHy
IsonevIan19md

unfinga

auduun: Tsageanldaneadudgvimsguamitddgyvesszmalng n1s¥nw
Usgnausiedlfieseunlay long-acting beta-adrenergic agonists (ICS/LABA) %30 long-
acting muscarinic antagonists (LAMA) ¥fiaganu alguleutgnanuseiuguaindiuni
FLUUANSITNEUN BT UNTE AN TINRLIT A UseEnSHauarAIUANYUYeIE1TN
Arudidy MafinuiiingUsrasdiuiouifiouUssdvinauazeaninulugiieganltmesd
165y Salmeterol/Fluticasone %ila pMDI wag DPI waziiiadnwdadelunisianismisu
Hadnsn13snw ludsansnwinenua

su:lBuasade: nsAnundoundslufvislsageanlimesiidnsunissnuuarldsuen
ICS/LABA pgssaLilosiilsang1uianiang seninafounnsiay fs $unau w.e. 2566
udeyauszans n133nw uasnadnsnssne TinseidieadAdamssauuaziiasgim
#8 logistic regression wazu1adedia p < 0.1 101U multivariable logistic regression
Unauerse Adjusted odds ratio 95% confidence interval

nan1sAnw: §Uae 326 578 10U pMDI 215 578 wag DPI 111 578 wuiingu DPI fleng
Wosni1 wariidndiuveeUiy GOLD E unningy pMDI (32.4% vs 18.6%, p-value
=0.002) ngu DPI Fn13iFuUunasuInndngy pMDl Feduiiudiuanuguusedsa
snniiagunsal dunsfiduguussliunnseiy UssTRnmstiuuusetiedes 1 adalu
Uneuninduiusiunisn1iusuunss (Adj.OR 6.70, 95% Cl 1.17-38.32, p-value =0.033)
Wuiefunisly LAMA (Adj.OR 4.71, 95% Cl 2.08-10.70, p-value < 0.001) Asnw U7
uenngu DPI gandn vauzfien$nwidtaseinisiiusuusslungu pMDI gsndeeaditdd iy
fnegmeladumanioesas 28.6 (Sesay 14.6 Tu DP) wagdnsinsidediniesas 14.6
(Fewaz 0 Tu DPI)

dsu: Qﬂﬂmi‘v“?qaawﬁmhjWummé’uﬁuﬁ‘ﬁummiﬁwL%‘U Useiin1snisusuiseeseloy
1 ads luddounii waznsld LAMA fuuSAUNTAANISANSUTULSS DPI a111508AN154AA
AMzuMsNBUTULSATaRA v UIaTera 13 Welfivuiu pMDI

AdnAey: naauldanes, aunsalaamniy, nngeanldsesnisy, Tadudeseauldmesiisy

d9UnAu: 3 5.0, 2567, uilounaaa: 28 e, 2568, ABUTUUNAIIL: 28 1118, 2568

ANFBUNAIY
WNAT 13PaTend, 918 5unmd TsmeTuanan

E-mail: smongkolrat@hotmail.com

222



NIAS NG IVIAUATAIA Journal of Nakornping Hospital
YN oo aluil b NINYIAU-TUNAN b&o= Vol.16 No.2 July-December 2025

Original Article

Comparative effectiveness of pressurized metered-dose inhaler (pMDI) and
dry-powdered inhaler (DPI) salmeterol/fluticasone on chronic obstructive
pulmonary disease, a single-center study in Hangdong Hospital

Sira Mongkolrat
Hangdong Hospital

ABSTRACT

Background: Chronic Obstructive Pulmonary Disease (COPD) is a major public health
concern in Thailand. Standard treatment regimens typically include combinations of inhaled
corticosteroids with long-acting beta-adrenergic agonists (ICS/LABA) or long-acting muscarinic
antagonists (LAMA). Given the financial constraints of the Universal Coverage Program,
evaluating both the clinical efficacy and cost-effectiveness of available therapies is essential.
This study aimed to compare the effectiveness and cost of Salmeterol/Fluticasone
administered via pressurized metered-dose inhaler (pMDI) versus dry powder inhaler (DPI),
and to identify risk factors associated with exacerbations and clinical outcomes.

Materials and Methods: This retrospective cohort study included all COPD patients
who regularly visited Hangdong Hospital and received ICS/LABA therapy between January
and December 2023. Demographic data, treatment details, and clinical outcomes were
reviewed and analyzed. Descriptive statistics were applied, and risk factors were identified
using logistic regression. Variables with p < 0.1 in univariate analysis were included in
multivariable models, with results reported as adjusted odds ratios and 95% confidence
intervals.

Results: Of the 326 patients included, 215 used pMDIs and 111 used DPIs. The DPI group
was significantly younger and had a higher proportion of GOLD stage E patients (34.2% vs.
18.6%). Moderate exacerbations were more frequent in the DPI group, primarily due to
greater disease severity, while severe exacerbation rates were similar between groups. The
strongest predictors of severe exacerbations were a history of more than one prior
exacerbation (Adjusted OR 6.70, 95% Cl 1.17-38.32, p = 0.033) and LAMA use (Adjusted OR
4.71, 95% ClI 2.08-10.70, p < 0.001). Outpatient costs were significantly higher for DPI users,
whereas inpatient costs were higher for pMDI users, partly due to increased rates of
respiratory failure (25.6% vs. 8.8%, p = 0.018) and mortality (14.6% vs. 0%, p < 0.001).

Conclusion: Neither inhaler type was independently associated with an increased risk of
exacerbation. Key risk factors for severe exacerbations included a history of multiple prior
exacerbations and LAMA use. DPI use was associated with fewer severe complications and

resulted in 13% lower total healthcare costs compared to pMDI use.
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Introduction

Chronic Obstructive Pulmonary Disease
(COPD) ranks among Thailand's most
devastating non-communicable diseases
(NCDs), with a mortality rate of 9.12
deaths per 100,000 population in 2020."
The disease manifests as a destructive
cycle: 40% of patients suffer at least one
exacerbation annually, with each
episode increasing the risk of future
events and progressively impairing lung
function. This accounts for repeated
hospitalizations, significant productivity
losses, and premature mortality.”) COPD
exacerbations are frequently triggered by
respiratory infections and environmental
exposures, particularly airborne pollutants
like smoke and fine particulate matter
(PM2.5). This health threat is especially
pronounced in Chiang Mai's Hangdong
district, where consistently high PM2.5
levels create significant risks for pulmonary
health.””

According to the Global Initiative for
Chronic Obstructive Lung Disease
(GOLD), Long-acting muscarinic antagonist/
long-active beta-adrenergic agonist
combination (LAMA/LABA) dual therapy
remains the cornerstone of COPD
treatment for most patients, offering
bronchodilation and exacerbation
reduction with minimal pneumonia risk.
Inhaled corticosteroid/long-acting beta-
adrenergic agonist (ICS/LABA) is now
reserved for specific phenotypes: those
with blood eosinophils at least 300
cells/pL or asthma-COPD overlap (ACO),

where targeted anti-inflammatory effects
reduce exacerbations. ! For high-risk
patients (Group D) who continue to
experience exacerbations despite
LAMA/LABA therapy, triple therapy
(ICS/LAMA/LABA) may be considered.
However, regular re-evaluation is
recommended to justify continued ICS
use.

Despite GOLD recommendations,
ICS/LABA continues to dominate COPD
treatment in Thailand, prescribed for
about 60% of GOLD B-D patients versus
only 30% receiving LAMA. This disparity
persists due to: (1) earlier inclusion of
ICS/LABA in Thailand’s National List of
Essential Medicines (NLEM), (2) limited
access to LAMA/LABA single-device
combinations until 2024, and (3) clinical
inertia favoring established ICS/LABA
regimens. While LAMA use is rising post-
NLEM updates, ICS/LABA remains
entrenched as the default therapy, even
among severe (GOLD D) patients, where
53% received it alone compared to 33%
on triple therapy™.

Inhaler selection significantly impacts
COPD outcomes. The pMDlIs offer rapid,
consistent dosing through hydrofluoroalkane
(HFA) propellants that optimize lung
deposition via finer aerosols but demand
precise coordination - spacers mitigate
this but compromise portability and lose
medication to electrostatic charge.[m
Dry powder inhalers (DPIs), in contrast,
eliminate the need for coordination but

require sufficient inspiratory flow, making
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them suitable for patients with preserved
lung effort but poor coordination or
timing.”™ This fundamental trade-off
between coordination and inspiratory
flow highlights the need for patient-
specific device selection. Studies have
shown that ICS/LABA or short-acting
beta-adrenergic agonist (SABA) delivered
via pMDlIs carry a 0.7-2.7-fold greater risk
of exacerbation compared to DPIS,MO’“]
while other reports suggest pMDls are
linked to fewer moderate-to-severe
exacerbations and lower post-discharge
costs.'#1? Systematic reviews in asthma
and COPD reveal no clear superiority
between devices, with pMDIs often
recommended first-line due to comparable
efficacy and lower cost™* ' However,
this equivalence depends entirely on
correct technique—a significant challenge
given that mishandling occurs in up to 50%
of patientsm’w’zﬂ, doubling mortality risk 18,
pMDIs exhibit higher error rates (80%
overall, 47% critical) versus DPIs like the
Accuhaler (7-30%, 21% critical)!"®"
primarily due to coordination derands .
For DPIs, most COPD patients maintain
adequate inspiratory flow (230 L/min)
even post-hospitalization.”” Thus, device
selection should prioritize patient-specific
factors: coordination ability, learning
capacity, and inspiratory flow. **

Given Thailand’s unique prescribing
patterns, cost constraints, and device-
specific challenges, this study evaluates

the real-world effectiveness and costs of

Salmeterol/Fluticasone (pMDI vs DPI) at
Hangdong Hospital.
Objectives

This study aimed to compare the
effectiveness and cost of Salmeterol/
Fluticasone administered via pressurized
metered-dose inhaler (pMDI) versus dry
powder inhaler (DPI) and identify risk
factors associated with exacerbations
and compare clinical outcomes.
Methods
Study design and Participant

This retrospective cohort study
evaluated COPD patients on regular
Salmeterol/Fluticasone treatment at
Hangdong Hospital during Jan 1% to Dec
31%, 2023. Due to missing pulmonary
function tests (PFTs) in some patients
(often elderly or from minority groups),
eligibility was based on clinical symptoms,
risk factors, and chest radiographs at
diagnosis. This approach may have
missed asthma or overlap syndrome
cases. Exclusions included patients with
only a single symptom episode, irregular
follow-up, or LAMA monotherapy. Device
switches were categorized by the most
recent inhaler used.
Data Collection

Demographic characteristics, comorbidities,
and COPD treatment regimens (1-month
pre-study) were extracted electronic
medical records (EMRs). Data including
prior PFT results (if available), outpatient
(OPD) visits, emergency department (ED)
visits, and hospitalizations during study

period were also retrieved. For referred
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patients, clinical outcomes (vital status,
hospital transfers, and treatment
modifications) were obtained through
provincial referral networks, with cost
data sourced from reimbursement
offices. Lost-to-follow-up patients were
tracked through EMRs, referrals, and
census data; those alive without events
were considered exacerbation-free.
Person-time was censored at death, last
follow-up, or device discontinuation.
Seasonal changes and pollution were
obtained from the Air Quality and Noise
Management Bureau, Pollution Control
Department. Months with PM2.5 levels
exceeding 75 parts per million (PPM) for
more than half the month were
classified as PM seasons.
Outcomes

Moderate (ED visit) and severe
(hospitalization) COPD exacerbations
between pMDI and DPI Salmeterol
/Fluticasone users were assessed as the
primary outcome. Secondary outcomes
included respiratory failure incidence,
mortality, and their associations with
clinical factors such as prior exacerbations,
COPD Assessment Test (CAT) scores,
modified  Medical
(MMRCQ)

counts (AEC), and treatments. Total costs

Research  Council

scores, absolute eosinophil
of care during admission were used for
the inpatient (IPD) setting, while only
COPD-related medication and treatment
costs were used for the outpatient/emergency
department (OPD/ED). Additionally, data

on seasonal changes and PM2.5 levels

were included to explore their relationship
with exacerbations and air pollution as
an exploratory outcome.
Statistical analysis

This study used descriptive statistics
(proportions for categorical variables;
mean with standard deviation [SD] or
median with interquartile range [IQR] for
continuous variables) and comparative
tests (Chi-square/Fisher's exact for
categorical; t-test/Wilcoxon for continuous,
with Shapiro-Wilk normality testing). The
required sample size was 279 patients,
calculated based on an assumed 40%
annual exacerbation rate and 1.7-fold
increased risk with pMDIs (0l=0.05,
power=809%). Predictive factors were
analyzed using stepwise logistic
regression, with variables showing
p-value <0.1 in univariate analysis
included in multivariate models
(significance at p-value <0.05). All
analyses were performed using STATA
version 17.0 (StataCorp LLC, College
Station, TX).
Results
Participants

In 2023, 361 COPD patients were
presented to Hangdong Hospital. After
excluding 35 patients (8 with insufficient
follow-up, 27 on LAMA monotherapy), 326
were analyzed (215 pMDI, 111 DPI), including
16 reclassified from pMDI to DPl due to
device switching. Follow-up verification
revealed 12.6% of DPI users (14/111) and
17.7% of pMDI users (38/215) initially lost

to follow-up were subsequently confirmed
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stable—alive without exacerbations or
documented costs (absolute difference
5.1%, 95% Cl: -2.2% to 12.3%; p-value
=0.174). These patients were retained in
final analyses with censored time. pMDI
users were older (75+9.4 vs 69+8.3 years,
p-value <0.001), more often female
(52.1% vs 29.7%, p-value <0.001), and
had lower BMI (20+4.7 vs 20.9+4.5 kg/m?2,
p-value =0.03) but higher smoking rates
(14.9% vs 82%, p-value =0.016). DPI
users showed greater LAMA utilization
(423% vs 16.7%, <0.001).

Comorbidities, vaccination rates, and ICS

p-value

doses were comparable. A significantly

higher proportion of GOLD stage E
patients was observed in the DPI group
(34.2% vs 18.6%, p-value =0.002). DPI
users had significantly more exacerbations
in the preceding year compared to pMDI
users. While mMRC scores were
comparable, CAT scores showed a non-
significant trend towards higher scores in
the DPI users (median 4 points [IQR 3-5]
in pMDI vs median 4 points [IQR 3.5-6.5]
in DPI, p-value =0.057). There were no
significant differences between the
groups in eosinophil counts or technical
errors or PFT results

Table 1 Patient characteristics based on devices.

Patient characteristics based on devices. pMDI (n= 215) DPI (n= 111) All p-value
Age (mean, SD) 74.94 (9.37) 69.48 (8.27) 73.09 (9.36) < 0.001*
Female (N, %) 112 (52.09) 33(29.73) 145 (44.48) < 0.001*
BMI (mean, SD) 20 (4.69) 20.85 (4.50) 20.29 (4.64) 0.030*
Comorbidities
Cardiovascular conditions (N, %) 26 (12.09) 13(11.82) 39 (12.00) 1.000
Hypertension (N, %) 122 (56.74) 60 (54.55) 182 (56.00) 0.724
Cerebrovascular disease (N, %) 18 (8.37) 4 (3.64) 22 (6.77) 0.160
Diabetes mellitus (N, %) 57 (26.51) 36 (32.73) 93 (28.62) 0.246
Chronic kidney disease (N, %) 34 (15.81) 16 (14.55) 50 (15.36) 0.871
Psychological conditions (N, %) 15 (6.98) 10 (9.01) 25(7.67) 0.516
Influenza vaccination (N, %) 148 (68.84) 81 (72.97) 229 (70.25) 0.523
Smoking
None (N, %) 19 (8.84) 3(2.73) 22 (6.77)
Ex-smoker or Occupational exposure (N, %) 164 (76.28) 98 (89.09) 262 (80.62)
Active (N, %) 32(14.88) 9(8.18) 41 (12.62) 0.016*
GOLD Stage
A (N, %) 171 (79.53) 69 (62.16) 240 (73.62)
B (N, %) 4(1.86) 4(3.60) 8 (2.45)
E (N, %) 40 (18.60) 38 (34.23) 78 (23.93) 0.002*
Pulmonary function test (overall N=85) (N, %) 59 (27.44) 26 (23.42) 85 (26.07) 0.434
FEV1/FVC (mean, SD) 64.1 (14.33) 60.62 (16.54) 63.04 (15.02) 0.336
FEV1 (mean, SD) 62.78 (17.83) 57.42 (24.48) 61.14 (20.10) 0.145
FEV1 above 80% (N) 10 5 15 0.767
FEV1 50-80% (N) 34 9 43 0.058
FEV1 30-50% (N) 15 11 26 0.391
FEV1 below 30% (N) 0 1 1 0.306
mMRC score (points, IQR) (0-1) 0 (0-1) 0-1) 0.966
CAT score (points, IQR) 4 (3-5) 4 (3.5-6.5) 3-6 0.057
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Table 1 Patient characteristics based on devices. (Cont.)

Patient characteristics based on devices. pMDI (n= 215) DPI (n= 111) All p-value
AEC (median cells/pL, SD) 482.61 (494.14) 564.46 (548.45) 508.07 (511.52) 0.350
AEC > 100 cells/pL (N, %) 196 (91.16) 105 (94.59) 301 (92.33) 0.380
AEC > 300 cells/uL (N, %) 159 (73.95) 84 (75.68) 243 (75.54) 0.789
Inhalation technique error (overall N=73) (N, %) 28 (38.36) 12 (16.44) 40 (54.79) 0.147
Severity
Any prior exacerbations in previous year (N, %) 50 (23.26) 1 (45.95) 101 (30.98) < 0.001*
Any prior moderate exacerbations in previous year (N, %) 24 (118.16) 42 (37.84) 66 (20.25) < 0.001*
Any prior severe exacerbations in previous year (N, %) 37(17.21) 7(24.32) 64 (19.63) 0.142
Prior severe exacerbations > 1 in previous year (N, %) 9 (4.19) 2(10.81) 21 (6.44) 0.030%
LAMA use (N, %) 36 (16.74) 47 (42.34) 83 (25.46) < 0.001*
Lost follow-up (N, %) 14 (12.6) 38 (17.7) 52 (15.95) 0.174

ICS/LABA Inhaled Corticosteroid/L.ong-acting Beta-agonist, pMDI pressurized Metered-Dose Inhaler, DPI Dry Powder Inhaler,
SD Standard Deviation, BMI Body Mass Index, FEV1 Forced Expiratory Volume (1 sec), FVC Forced Vital Capacity, mMRC

modified Mediical Research Council, CAT COPD Assessment Test, AEC Absolute Eosinophil Count, LAMA Long-acting

Muscarinic Antagonist

Characteristic of pMDI and DPI users were compared using Chi-square test, Wilcoxon rank-sum test or t-test as

appropriate
* = significant difference
Exacerbations

In 2023, a total of 1,844 COPD-related
visits were recorded over 3,439 person-
months. These included 1,467 follow-up
appointments, 181 visits for moderate
exacerbations, and 196 visits for severe
exacerbations (Table 2). DPI users had
significantly more visits for moderate
exacerbations compared to pMDI users
(0.11 vs 0.03 incidents per person-month,
p-value < 0.001). However, there was no
significant difference in the rate of severe
exacerbations between the two groups
(0.08 vs 0.04 incidents per person-month,
p-value =0.165). The admission rates due
to severe exacerbations were 25.1% for
pMDI users and 33.3% for DPI users

(p=0.120). Among those admitted, 28.6%
of pMDI
failure, compared to 8.8% of DPI users

users developed respiratory
(p=0.018). The in-hospital mortality rate
was 14.6% among pMDlIs users, while no
deaths were recorded in the DPI group
(p < 0.001). The length of stay per admission
did not differ significantly between groups.
Among the 16 patients who switched
groups, three patients experienced a total
of six exacerbations (four severe and two
After

only one severe

moderate) while using pMDI.
switching to DPI,
exacerbation was recorded among these

16 patients.

Journal of Nakornping Hospital 2025 Vol.16 No.2 228



nsAnYILUSEUBUUTEANSNaTE1I Salmeterol/Fluticasone wtin pressurized metered-
dose inhaler (pMDI) wag ¥lia dry-powdered inhaler (DPI) lugUiegeauldanas

Tulsanenunannans

Table 2 Outcomes based on devices.

Outcomes based on devices pMDI (n= 215) DPI (n= 111) p-value
Total OPD visits (visits) 1105 739 < 0.001*
Total moderate exacerbations in this year (visits, %) 64 (5.79) 117 (15.83) < 0.001*
Total severe exacerbations in this year (visits, %) 105 (9.50) 91 (12.31) 0.111
Total exacerbations in this year (visits, %) 169 (15.29) 208 (28.15) 0.001*
Total FU time (person-month) 2358 1081
Total moderate exacerbations in this year (incidents per person-month) 0.03 0.11 0.001*
Total severe exacerbations in this year (incidents per person-month) 0.04 0.08 0.165
Total exacerbations in this year (incidents per person-month) 0.07 0.19 0.004*
Admitted cases (N, %) 54 (25.12) 37 (33.33) 0.120
Total respiratory failure
Cases (N, %) 24 (44.44) 8(21.62) 0.088
Episodes (Episodes, %) 30 (28.57) 8(8.79) 0.018*
Total deaths (N, %) 8 (14.55) 0 (0.00) 0.020%
Length of stay, days (median, IQR) 4(3-7) 4.(2-7) 0.984
Cumulative length of stay, days (median, IQR) 6.5 (4-13) 5(3-13) 0.868

ICS/LABA Inhaled Corticosteroid/ ong-acting Beta-agonist, pMDI pressurized Metered-Dose Inhaler, DPI Dry Powder Inhaler,

OFD Outpatient department, IPD Inpatient department, IQR Interquartile range

Characteristic of pMDI and DPI users were compared using Chi-square test, Wilcoxon rank-sum test or t-test as

appropriate
* = significant difference

The IPD group exhibited distinct
clinical characteristics compared to the
OPD group, including a lower prevalence
of hypertension (44.4% vs. 60.4%, p-value
=0.012) but higher rates of psychological
disorders (13.2% vs. 5.5%, p-value =0.034)
and lower influenza vaccination coverage
(60.4% vs. 74.0%, p-value =0.021) (Table
3). Disease severity was markedly greater
in the IPD cohort, evidenced by a higher
proportion of GOLD stage E (41.8% vs
17.0%, p-value < 0.001), higher mMRC
scores (median 0 points [IQR 0-1] vs
median 0 points [IOR 0], p-value < 0.001),
and higher CAT scores (median 5.5 points
[IQR 4-9] vs median 4 points [IQR 2-4],

p-value < 0.001). Prior exacerbations were
more common in the IPD group including
any exacerbations (50.6% vs 23.4%, p-value
< 0.001), moderate exacerbations (31.9%
vs 15.7%, p-value =0.002), severe
exacerbations (39.6% vs 11.9%, p-value
< 0.001), and more than one severe
exacerbation (18.7% vs 1.7%, p-value
< 0.001). Although mean absolute
eosinophil counts were comparable
between groups, fewer IPD patients had
AEC above 100 cells/pL (85.7% vs 94.9%,
p-value =0.009). Smoking status, pulmonary
function test results, and technical errors
showed no significant differences between

groups.
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Table 3 Patient characteristics based on OPD and IPD groups.

Patient characteristics based on OPD and IPD groups OPD (n= 235) IPD (n=91) p-value
Cases (N, %) 235 (72.09) 91 (27.91)
Age (mean, SD) 72.79 (9.25) 73.88 (9.67) 0.469
Female (N, %) 107 (45.53) 38 (41.76) 0.619
BMI (mean, SD) 20.48 (4.69) 19.8 (4.48) 0.224
Comorbidities
Cardiovascular conditions (N, %) 29 (12.34) 10 (11.11) 0.850
Hypertension (N, %) 142 (60.43) 40 (44.44) 0.012%
Cerebrovascular disease (N, %) 17 (7.23) 5(5.56) 0.805
Diabetes mellitus (N, %) 70 (29.79) 23 (25.56) 0.495
Chronic kidney disease (N, %) 36 (15.32) 14 (15.56) 1.000
Psychological conditions (N, %) 13 (5.53) 12 (13.19) 0.034*
Influenza vaccination (N, %) 174 (74.04) 55 (60.44) 0.021*
Smoking
None (N, %) 17 (7.23) 5 (5.56)
Ex-smoker or Occupational exposure (N, %) 188 (80.00) 74 (82.22)
Active (N, %) 30 (12.77) 11 (12.22) 0917
GOLD Stage
A (N, %) 192 (81.70) 48 (52.75)
B (N, %) 3(1.28) 5(5.49)
E (N, %) 40 (17.02) 38 (41.76) < 0.001*
Pulmonary function test (overall N=85) (N, %) 63 (26.81) 22 (24.18) 0.675
FEV1/FVC (mean, SD) 63.56 (14.11) 61.55 (17.66) 0.389
FEV1 (mean, SD) 63.73 (20.79) 53.73 (16.21) 0.060
FEV1 above 80% (N) 14 1 0.101
FEV1 50-80% (N) 32 11 0.856
FEV1 30-50% (N) 17 9 0.494
FEV1 below 30% (N) 0 1 0.259
mMRC score (points, IQR) 0 (0-0) 0(0-1) < 0.001*
CAT score (points, IQR) 4.(2-4) 5.5(4-9) < 0.001*
AEC (cells/uL, SD) 510.79 (524.92) 500.59 (477.95) 0.586
AEC > 100 cells/uL (N, %) 223 (94.89) 78 (85.71) 0.009*
AEC > 300 cells/uL (N, %) 174 (74.04) 69 (75.82) 0.779
Inhalation technique error (overall N=73) (N, %) 22 (52.36) 18 (58.06) 0.644
Severity
Any prior exacerbations in previous year (N, %) 55 (23.40) 46 (50.55) < 0.001*
Any prior moderate exacerbations in previous year (N, %) 37 (15.74) 29 (31.87) 0.002*
Any prior severe exacerbations in previous year (N, %) 28 (11.91) 36 (39.56) < 0.001*
Prior severe exacerbations > 1 in previous year (N, %) 4(1.70) 17 (18.68) < 0.001*
DPI use (N, %) 74(31.49) 37 (40.66) 0.120
LAMA use (N, %) 38 (16.17) 45 (49.45) < 0.001*

OFD Outpatient department, IPD Inpatient department, SD Standard Deviation, BMI Body Mass Index, FEV1 Forced
Expiratory Volume (1 sec), FVC Forced Vital Capacity, mMRC modified Medical Research Council, CAT COPD Assessment
Test, AEC Absolute Eosinophil Count, DPI Dry Powder Inhaler, LAMA Long-acting Muscarinic Antagonist

Characteristic of OPD and IPD groups were compared using Chi-square test, Wilcoxon rank-sum test or t-test as
appropriate

* = significant difference
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Risk factors for severe exacerbations
The results of the univariate and
multivariate analysis of factors associated
with severe exacerbations in COPD
treated with ICS/LABA combine are
shown in Table 4. In univariate analysis, a
history of more than one severe
exacerbation in the prior year demonstrated
the strongest association with severe
exacerbation risk (OR 13.27, 95% Cl
4.33-40.67, p-value < 0.001), followed
by CAT scores =10 (OR 8.91, 95% Cl 3.54-
22.40, p-value < 0.001). Significant risk
elevations were also observed for LAMA
use (OR 5.07, 95% Cl 2.96-8.69, p-value <
0.001), montelukast use (OR 2.34, 95% Cl|

1.42-3.87, p-value = 0.001), and psychological
disorders (OR 2.59, 95% CI 1.14-5.92, p-value
= 0.024), while protective effects emerged
for AEC above 100 cells/uL (OR 0.27, 95%
(1 0.11-0.64, p-value =0.003), and hypertension
(OR 052, 95% CI 0.32-0.86, p~value =0.010).
DPI use showed no significant association
(OR 1.49, 95% (1 0.90-2.46, p-value = 0.118).
The multivariate model confirmed
persistent independent associations for
prior severe exacerbations (OR 6.70, 95%
Cl 1.17-38.32, p-value = 0.033) and LAMA
use (OR 4.71, 95% Cl 2.08-10.70, p-value
< 0.001), while AEC above 100 cells/pL
remained the sole protective factor (OR
0.20, 95% (I 0.08-0.51, p-value = 0.001).

Table 4 Factors associated with severe exacerbations in COPD treated ICS/LABA

combine—univariable and multivariable logistic regression

Risk for severe exacerbation

Univariable analysis

Multivariable analysis

OR 95% Cl p-value Adj.OR 95% ClI p-value

Age 1.01 0.986 - 1.039 0.349
low BMI (<18.5 kg/mz) 1.25 0.766 — 2.049 0.369
Female Sex 0.86 0.526 - 1.399 0.539
Any prior severe exacerbation 4.84 2.719 -8.612 < 0.001*
More than 1 severe exacerbation 13.27 4.328 - 40.670 < 0.001* 6.70 1.170 - 38.3.17 0.033*
Any prior exacerbation 3.35 2.009 - 5,571 < 0.001* 1.21 0.408 - 3.604 0.729
Any prior moderate exacerbation 2.50 1.427 - 4.398 0.001* - -
LAMA use 5.07 2.961 - 8.686 < 0.001* 471 2.076 - 10.702 < 0.001*
ICS/LABA with DPI use 1.49 0.904 - 2.460 0.118
Theophylline use 1.64 0.890 - 3.035 0.113
Montelukast use 2.34 1.415 - 3.870 0.001* 0.764 0.289 - 2.020 0.588
Active smoking status 0.95 0.454 - 1.990 0.895
AEC > 300 cells/pL 1.02 0.523 - 1.970 0.964
AEC > 100 cells/uL 0.27 0.113 - 0.643 0.003* 0.20 0.078 - 0.514 0.001*
mMRC > 2 points 1.65 0.914 - 2.989 0.096 0.838 0.024 - 29.764 0.923
CAT = 10 points 8.91 3.542 - 22.404 < 0.001* 2.632 0.412 - 16.828 0.307
Inhalation technique error 1.26 0.494 - 3.209 0.630
Cardiovascular conditions 0.89 0.414 - 1.906 0.760
Hypertension 0.52 0.321 - 0.856 0.010* 0.471 0.219 - 1.012 0.054
Cerebrovascular disease 0.75 0.270 - 2.109 0.591
Diabetes mellitus 0.81 0.467 — 1.403 0.451
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Table 4 Factors associated with severe exacerbations in COPD treated ICS/LABA

combine—univariable and multivariable logistic regression (Cont.)

Univariable analysis Multivariable analysis

Risk for severe exacerbation

OR 95% ClI p-value Adj.OR 95% ClI p-value
Chronic kidney disease 1.02 0.520 - 1.993 0.958
Psychological conditions 2.59 1.136 - 5.992 0.024* 2.96 0.925 - 9.495 0.067

OR Odd ratio, Cl Confidence Interval, BMI Body Mass Index, LAMA Long-acting Muscarinic Antagonist, DPI Dry Powder
Inhaler, AEC Absolute Eosinophil Count, FEV1 Forced Expiratory Volume (1 sec)

* = significant association

Risk factors for moderate exacerbations
In univariate analysis (Table 5), history
of any exacerbations, LAMA use, DPI use,
montelukast use, and CAT scores of 10
points or more were associated with an
increased risk of moderate exacerbations.
Conversely, advanced age, female sex,
and hypertension were protective factors.
However, in multivariate analysis,

only a history of any exacerbations and

remained significantly associated with an
increased risk (OR 4.41, 95% C| 2.40 - 8.12,
p-value < 0.001, and OR 4.03, 95% Cl
1.51-10.76, p-value = 0.005, respectively).
Advanced age was the only protective
factor (OR 0.94, 95% Cl 0.91 - 0.97, p-value
< 0.001), while hypertension showed a
non-significant trend towards protection.
Notably, DPI use lost its significant

association with exacerbation risk in the

CAT scores of 10 points or more multivariate model.

Table 5 Factors associated with moderate exacerbations in COPD treated ICS/LABA

combine—univariable and multivariable logistic regression.

Risk for moderate

Univariable analysis Multivariable analysis

exacerbation OR 95% ClI p-value Adj.OR 95% Cl p-value
Age 0.962 0.936 - 0.989 0.006* 0.940 0.909 - 9.73 < 0.001*
low BMI (<18.5 kg/m?) 0.943 0.569 - 1.562 0.819
Female Sex 0.649 0.392 - 1.074 0.093* 0.650 0.347 - 1.216 0.178
Any prior severe 2.676 1.509 - 4.745 0.001*
exacerbation
More than 1 severe 6.356 2471 - 16.347 < 0.001* 2.31 0.720 - 7.400 0.160
exacerbation
Any prior exacerbation 4.637 2.748 - 7.826 < 0.001* 4.41 2.399 - 8.118 < 0.001*
Any prior moderate 5.359 3.013 - 9.529 < 0.001* - - -
exacerbation
LAMA use 2.884 1.693 - 4.912 < 0.001* 1.24 0.615 - 2.499 0.549
ICS/LABA with DPI use 2.627 1.583 - 4.358 < 0.001* 1.69 0.897 - 3.193 0.105
Theophylline use 1.147 0.637 -2.065 0.648
Montelukast use 2.278 1.370 - 3.790 0.002* 0.862 0.412 - 1.801 0.692
Active smoking status 1.318 0.648 - 2.678 0.446
AEC > 300 cells/plL 1.113 0.582 - 2.127 0.747
AEC > 100 cells/pL 0.558 0.232 - 1.337 0.191
mMRC > 2 points 1.224 0.661 - 2.267 0.521
CAT = 10 points 1.888 1.090 - 3.273 0.023* 4.03 1.506 - 10.759 0.005*
Inhalation technique error 0.512 0.198 - 1.324 0.167
Cardiovascular conditions 0.563 0.239 - 1.328 0.190

Journal of Nakornping Hospital 2025 Vol.16 No.2 232



nsAnYILUSEUBUUTEANSNaTE1I Salmeterol/Fluticasone wtin pressurized metered-
dose inhaler (pMDI) wag ¥lia dry-powdered inhaler (DPI) lugUiegeauldanas
Tulsaneunaniang

Table 5 Factors associated with moderate exacerbations in COPD treated ICS/LABA

combine—univariable and multivariable logistic regression. (Cont.)

Risk for moderate Univariable analysis Multivariable analysis

exacerbation OR 95% ClI p-value Adj.OR 95% ClI p-value
Hypertension 0.506 0.308 - 0.832 0.007* 0.58 0.318 - 1.041 0.068
Cerebrovascular disease 1.029 0.389 - 2.717 0.956
Diabetes mellitus 1.263 0.742 - 2.151 0.390
Chronic kidney disease 0.473 0.212 - 1.052 0.066 0.89 0.341 - 2.325 0.812
Psychological conditions 0.668 0.243 - 1.837 0.434

OR Odd ratio, Cl Confidence Interval, BMI Body Mass Index, LAMA Long-acting Muscarinic Antagonist, DPI Dry Powder

Inhaler, AEC Absolute Eosinophil Count, FEV1 Forced Expiratory Volume (1 sec)

* = significant associatio

Risk factors for respiratory failure and
mortality

In univariate analysis, female sex was
associated with an increased risk of
respiratory failure requiring intubation
(OR 2.76, 95% Cl 1.23-6.18, p-value =0.014).
Conversely, DPI usage was associated
with a protective effect against respiratory
failure (OR 0.35, 95% Cl 0.13-0.89, p-value
=0.028). Both AEC thresholds (over 100
cells/pL and 300 cells/pL) were significantly
associated with a reduced risk of respiratory
failure (OR 0.19, 95% ClI 0.05-0.68, p-value
=0.011 and OR 0.17, 95% Cl 0.05-0.58,
p-value =0.005, respectively). The

multivariable analysis confirmed these
protective associations, with DPI use
maintaining a strong inverse relationship
with respiratory failure (OR 0.07, 95% Cl
0.01-0.71, p-value =0.024). Similarly, AEC
above 100 cells/uL remained significantly
protective (OR 0.15, 95% Cl 0.03-0.74,
p-value =0.020) (Table 6).

While univariable analysis revealed
mortality trends for age, low BMI, and
female sex (with protective trends for DPI
use and AEC above 100 cells/uL), none
remained significant in the adjusted

model.

Table 6 Factors associated with respiratory failure in COPD treated ICS/LABA

combine—univariable and multivariable logistic regression.

Univariable analysis

Multivariable analysis

Risk for respiratory failure

OR 95% Cl p-value Adj.OR 95% Cl p-value
Age 1.035 0.994 - 1.007 0.093 0.920 0.816 - 1.039 0.178
low BMI (<18.5 kg/mz) 2114 0.953 - 4.692 0.066 2.04 0.411 - 10.094 0.384
Female Sex 2.759 1.232 - 6.179 0.014* 1.39 0.287 - 6.799 0.680
Any prior severe exacerbation 1.917 0.865 - 4.250 0.109
More than 1 severe exacerbation 1.800 0.698 - 4.642 0.224
Any prior exacerbation 1.647 0.748 - 3.629 0.216
Any prior moderate exacerbation 1.045 0.450 - 2.426 0.919
LAMA use 1.182 0.540 - 2.589 0.675
ICS/LABA with DPI use 0.345 0.133 - 0.891 0.028* 0.07 0.008 - 0.706 0.024*
Theophylline use 1.132 0.428 - 2.995 0.802
Montelukast use 1.680 0.762 - 3.703 0.198
Active smoking status 0.849 0.263 — 2.738 0.784
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Table 6 Factors associated with respiratory failure in COPD treated ICS/LABA

combine—univariable and multivariable logistic regression. (Cont.)

Univariable analysis Multivariable analysis

Risk for respiratory failure

OR 95% ClI p-value Adj.OR 95% ClI p-value
AEC > 300 cells/puL 0.170 0.050 - 0.581 0.005*
AEC > 100 cells/pL 0.190 0.053 - 0.681 0.011* 0.15 0.032 - 0.742 0.020*
mMRC > 2 points 1.124 0.482 - 2.624 0.787
CAT > 10 points 1.101 0.500 -2.426 0.810
Inhalation technique error 1.250 0.274 -5.705 0.773
Cardiovascular conditions 1.990 0.618 - 6.411 0.249
Hypertension 1.013 0.476 - 2.157 0.974
Cerebrovascular disease 1.605 0.308 - 8.365 0.574
Diabetes mellitus 0.727 0.279 - 1.895 0.514
Chronic kidney disease 1.719 0.619 - 4.774 0.299
Psychological conditions 2471 0.728 - 8.388 0.147

OR Odd ratio, Cl Confidence Interval, BMI Body Mass Index, LAMA Long-acting Muscarinic Antagonist, DPI Dry Powder

Inhaler, AEC Absolute Eosinophil Count, FEV1 Forced Expiratory Volume (1 sec) * = significant association

Expenses of treatments

In 2023, Hangdong Hospital allocated
5.28 million THB for COPD treatment,
comprising 2.59 million THB for OPD care
and 2.69 million THB for IPD care (Table
7). The pMDI group incurred significantly
higher total IPD costs (1.56 million vs.
1.13 million THB), averaging 14,800 THB
per admission compared to 12,400 THB
for DPI (p-value =0.045), driven largely by
pMDI’s greater respiratory failure (RF)
incidence — with RF episodes averagely
costing nearly double non-RF episodes
(22,524.16 vs. 11,445.64 THB, p-value
<0.001). Paradoxically, while per-episode

RF costs were 146% higher with DPI
(42,350 vs. 17,189 THB, p-value =0.028),
DPI’s 73% reduction in RF frequency (8
vs. 30 episodes, p-value =0.018) yielded
34% lower total RF expenditures
(340,244 vs. 515,674 THB). OPD costs
favored pMDI, with 13% lower total
spending (1.27 vs. 1.32 million THB,
p<0.001) and 36% lower per-visit costs
(1,150 vs. 1,800 THB). Collectively, DPI
demonstrated superior cost-effectiveness
through 13% net savings (2.45 vs. 2.83
million THB) and reduced RF burden,
supporting its use despite higher per-
episode costs in severe cases.

Table 7 Cost based on devices as IPD and OPD

Cost based on ICS/LABA group as IPD and OPD pMDI DPI p-value
OPD cases (326 cases) 215 cases 111 cases
Total OPD cost (THB) 1,271,044.00 1,323,582.00

Average cost per case (THB) 5911.83 11,924.16

Average cost per visit (THB) 1,150.27 1,791.04 < 0.001*
IPD cases (196 admissions) 05 admissions 91 admissions
Total IPD cost (THB) 1,558,273.00 1,128,947.00

Average cost per admission (THB) 14,840.70 12,406.01 0.045*
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Table 7 Cost based on devices as IPD and OPD (Cont.)

Cost based on ICS/LABA group as IPD and OPD pMDI DPI p-value
Total respiratory failure cost (THB) 515,674.30 340,243.80
Average cost per respiratory failure (THB) 17,189.14 42,350.48 0.028*

ICS/LABA Inhaled corticosteroid/Long-acting Beta-agonist, IPD Inpatient department, OPD Outpatient department, pMDI

pressurized metered-dose inhaler, DPI dry powder inhaler
* = significant difference
Association of exacerbations and weather

In 2023, Thailand’s seasonal division
were: summer (March to May), rainy
season (June to October), and winter
(November to February). Exacerbation
rates were consistent across seasons
(28%, 38%, and 33% for summer, rainy
season, and winter, respectively). PM2.5
levels remained non-hazardous from
June to October, defining this period as
the non-PM season; January to May and
November to December were classified
as the PM season. Among the 326
patients, 130 experienced exacerbations,
totaling 377 episodes (196 severe and
181 moderate). PM season accounted for
62% of episodes with p-value <0.001 for
across all severity and device groups.
Discussion

Among the 326 COPD patients, 130
experienced 377 exacerbations (196
severe, 181 moderate), yielding a severe
exacerbation rate of 0.06 events per
person-month (0.68 per person-year).
Over 90% of patients reported either
smoking or occupational/household
exposures. Inhaler technique was formally
assessed in 22% of patients, with errors
detected in 55% of cases - a finding
consistent with prior reports of device

[16-18

misuse. ! Notably, neither specific

device type nor technical errors
correlated with exacerbation frequency.
This study corroborates systematic
review findings" that prior exacerbation
history represents the strongest predictor
of future events. Patients with any
exacerbation in the preceding year and
those with CAT scores of 10 or more
demonstrated at least 4-fold increased
risk of moderate exacerbations, while
those with multiple severe exacerbations
faced a nearly 7-fold higher risk of
subsequent severe events. Additionally,
though not statistically significant, A trend
toward increased severe exacerbation risk
among patients with psychological
disorders was observed, aligning with
existing literature.""

DPI users were younger with fewer
females, and exhibited more severe
disease characteristics, including higher
LAMA use. Both groups demonstrated
comparable mMRC score, CAT score,
eosinophil counts, inhalation technique
errors, and PFT results. Notably, while
DPI users experienced significantly more
overall exacerbations (0.19 vs. 0.07 incidents
per person-month, p-value =0.004), their
hospitalization rates did not differ
significantly from pMDI users (0.08 vs 0.04

incidents per person-month, p-value =
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0.165). This paradox appears driven by
disease severity factors, as DPI users
showed significantly higher rates of prior
IPD and OPD

settings. Importantly, despite their more

exacerbations in both

severe disease profile, DPI users
demonstrated significantly lower
respiratory failure rates (8.8% vs 25.6% of
hospitalizations, p-value = 0.018) Mortality
was higher in pMDI users, though not
statistically linked to disease severity or
device type. These findings suggest that
DPI use may confer protection in severe
COPD cases.

LAMA use was associated with
increased severe exacerbation risk (OR
4.71, 95% Cl 2.08-10.70, p-value < 0.001),
likely reflecting prescribing bias toward
higher-risk patients (e.g., GOLD E,
frequent exacerbators). This aligns with
the UPLIFT trial’s conclusion that LAMA
may not effectively prevent declining in
lung function or overcome the treatment
ceiling effects.”” However, we a key
modifier was identified: blood eosinophils
>100 cells/uL were protective against
severe exacerbations (OR 0.20, 95% Cl
0.08-0.51, p-value = 0.001), suggesting
COPD phenotyping matters. These
patients may have type 2 inflammation
or asthma overlap, explaining their better
response to ICS/LABA in GOLD guidelines.[ﬂ
For such individuals, LAMA monotherapy
might be insufficient, while those with
low eosinophils could benefit from
LAMA’s bronchodilation without added

risk.

Influenza vaccination rates were
significantly lower in the admitted group,
though this did not independently
predict exacerbations in adjusted
analyses. Nevertheless, vaccination remains
vital for preventing severe influenza in
this vulnerable population. Inhaler
technique assessment was also notably
low, with over half of those assessed
using inhalers incorrectly. This underscores
the importance of regular education,
hand-on-training sessions, and reassessments
during routine follow-up especially for
elderly patients and those with psychiatric
conditions.

The economic burden of COPD treatment
at Hangdong Hospital is substantial, with
over 5 million THB spent annually. DPI
users incurred significantly higher outpatient
(OPD) expenses than pMDI users. However,
this OPD cost disadvantage was offset by
DPI’s superior performance in inpatient
(IPD) settings, where pMDI users had higher
costs per admission due to a greater
incidence of respiratory failure (RF). When
considering total expenditures, pMDls
were 15.3% more costly than DPIs, as
their higher IPD burden outweighed OPD
savings. This paradox—where DPI has
higher per-visit OPD costs but lower
overall system costs due to reduced
severe  complications—highlights  the
need for a risk-stratified inhaler selection
strategy. DPI adoption for high-risk COPD
patients (to prevent costly IPD admissions)
should be prioritized, while pMDls remain

a viable option for stable, low-risk

Journal of Nakornping Hospital 2025 Vol.16 No.2 236



nsAnYILUSEUBUUTEANSNaTE1I Salmeterol/Fluticasone wtin pressurized metered-
dose inhaler (pMDI) wag ¥lia dry-powdered inhaler (DPI) lugUiegeauldanas

Tulsanenunannans

patients in OPD settings. This approach
balances short-term OPD savings with
long-term IPD cost reductions. Additionally,
enhanced patient training on proper
inhaler use, early exacerbation detection
through remote monitoring could further
while

improve outcomes controlling

costs. By integrating these strategies,
healthcare providers can minimize the
economic burden of COPD while ensuring
patient safety and treatment efficacy.
Chiang Mai faces a dual challenge in
COPD management: high regional disease
prevalencem driven by PM2.5 pollution =
wildfires, industrial emissions, and
widespread smoking—particularly hand-
rolled cigarettes among the elderly—
and elevated healthcare costs linked to
exacerbations. This study highlights that
62% of COPD exacerbations occurred
during the hazardous PM2.5 season,
compared to only 38% in cleaner
periods, emphasizing the critical role of
environmental control alongside clinical
interventions. While seasonal exacerbation
rates were statistically similar, the sheer
volume of PM2.5-associated cases demands
urgent action to reduce air pollution
exposure for vulnerable populations.
While pulmonary function tests (PFTs)
remain the gold standard for COPD

. . [526
d|agn05|s[ 2

, several important limitations
affect their reliability and clinical utility.
The ongoing debate about the optimal
FEV1/FVC threshold - whether to use the
fixed 0.7 ratio or LLN values - remains

clinically relevant, as patients falling

between these cutoffs still demonstrate
significant risks of hospitalization and
mortality.[%] Current PFT protocols may
fail to identify approximately 10% of
COPD cases that show structural changes
on CT imaging, particularly in patients
with significant FVC-VC gaps where airway
collapse can produce misleadingly normal

ratios.”?

The diagnostic challenge is further
compounded by the dynamic nature of
mild-to-moderate obstruction and the
difficulty in recognizing certain at-risk
conditions like PRISm, pre—COPD,[%’m
Adding to the complexity, about 32% of
COPD patients demonstrate bronchodilator
responsiveness, a finding traditionally
associated with asthma.”**® While PFTs
effectively establish airflow limitation,
they provide limited guidance for treatment
decisions as they cannot characterize
patient symptoms or disease phenotypes.””
The test's reliability also depends heavily
on proper technique and operator

. [29]
experience

, though when performed
correctly, it remains an invaluable
diagnostic tool. Emerging multimodal
approaches that incorporate risk factors,
symptoms, and imaging with spirometry -
such as that proposed by Lowe et al.”” -
show promise, potentially increasing
diagnostic accuracy by nearly 40% and
addressing many of these limitations.
This study reflects the real-world
challenges of COPD diagnosis and
management in Chiang Mai's municipal
hospitals, where PFT utilization remains

suboptimal (an average of 22% in new
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cases and 53% cumulatively in 2024)"¢,

despite encouragement. Multiple barriers
contribute to this gap: resource limitations
(inadequate trained personnel, equipment
shortages) and communication difficulties
(particularly with elderly patients). Our
retrospective design in this resource-
constrained setting - limited access to
guideline-directed therapies like LABA/LAMA
combinations and unavailable statistic
supports - inherently carries limitations:
potential diagnostic uncertainty without
standardized PFTs, possible inclusion of
undifferentiated respiratory conditions,
and missing data. However, these
constraints precisely document the
realities of COPD care

Thailand. The study provides crucial

in  provincial

insights into: (1) clinical outcomes using
Thailand's
(pMDIs/DPIs), (2) the disproportionate
impact of PM2.5 (62% of exacerbations

most  accessible inhalers

occurring during pollution peaks), and (3)
widespread inhaler technique deficiencies
(55% error rate among assessed patients)
- all under actual practice conditions
where ideal diagnostics and treatments
are often unavailable. These findings are
particularly valuable for improving COPD
management in similar resource-limited

settings.
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Conclusion

Neither device was associated with an
increased risk of exacerbations. Risk factors
for severe exacerbations included a history
of more than one severe exacerbation in
the previous year, and LAMA use. The
DPI use protect against respiratory failure
(8.8% vs 25.6%) and 13% lower total
costs than pMDI users. Environmental
factors were significant, with 62% of
exacerbations occurring during PM2.5
peaks. A tiered approach is recommended:
DPIs for high-risk patients, pMDIs for
stable cases, plus systemic improvements

in training and pollution control.
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A comparison of short-term outcomes between elective laparoscopic and open surgery
in patients with colorectal cancer: The first five-year experience
at Nakornping Hospital, Chiang Mai, Thailand

Narin kaewma, Chotirot Angkurawaranon, Sudathip Nimkingratana, Shavin Bhatia
Department of Surgery, Nakornping Hospital

ABSTRACT

Introduction: : Laparoscopic surgery has become increasingly popular as an alternative to
open surgery for colorectal cancer. However, the comparative short-term outcomes following
advancements in surgical techniques at Nakornping Hospital have not been systematically
evaluated. This study aimed to compare short-term outcomes of laparoscopic versus open
elective colorectal surgery over the hospital’s initial five-year experience.

Objective: To compare laparoscopic and open elective colorectal cancer surgeries in terms
of operative time, blood loss, lymph node yield, time to soft diet, length of hospital stays,
postoperative complications, and operative costs.

Study Method: A retrospective cohort study was conducted using medical records of
patients who underwent elective colorectal cancer surgery between April 1, 2018, and July 25,
2022, at Nakornping Hospital, Chiang Mai, Thailand. Comparative analyses were performed using
Student’s t-test and regression analysis. Postoperative complications were assessed using binary
regression analysis. Univariable analysis reported crude risk ratios, while multivariable analysis
reported adjusted risk ratios with 95% confidence intervals (Cl). A p-value of <0.05 was
considered statistically significant.

Results: Two hundred and ninety-four cases were recruited, a total of 66 patients met the
final inclusion criteria—31 underwent laparoscopic and 35 underwent open surgery.
Laparoscopic surgery was associated with significantly longer operative time (mean difference:
108.99 minutes, 95% Cl: -148.98, -68.99), but faster resumption of soft diet (49.93 hours earlier,
95% Cl: 19.74, 80.11), shorter hospital stays (2.12 days shorter, 95% Cl: 0.41, 3.83), and fewer
postoperative complications (adjusted RR: 0.40, 95% ClI: 0.16, 0.99). However, it yielded fewer
lymph nodes (mean difference: -8.11 nodes, 95% Cl: 2.77, 13.46) and incurred higher operative
costs (mean difference: 34,046.97 THB, 95% Cl: -49,624.82, -18,469.11). No significant difference
in blood loss was observed.

Conclusions: Elective laparoscopic surgery for colorectal cancer is associated with faster
postoperative recovery, shorter hospitalization, and lower complication rates compared to open
surgery. Despite a longer operative time, fewer lymph nodes harvested, and increased
healthcare costs, laparoscopic surgery may be considered the preferred approach in patients for

whom rapid recovery and reduced postoperative risks are prioritized.
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Laparoscopic Colectomy (n=31)

Open Colectomy (n=35)

Characteristics p-value
n % n %
Male 13 41.9 17 48.6 0.628
Mean Age (SD) 62.2 (8.8) 65.8 (10.3) 0.131
Stage 0.87
0 1 3.2 0.0
1 11 35.5 17.4
2 6 19.4 15 42.9
3 13 41.9 14 40.0
CCRT 8 25.8 0 0.0 0.001*
M55l MEUIAUATRIE beor Tt ob atudl b 247



A comparison of short-term outcomes between elective laparoscopic and open surgery

in patients with colorectal cancer: The first five-year experience at Nakornping Hospital,

Chiang Mai, Thailand

M99 1 Toyaiiug1uveUieseninaeingun1sHIan (se)

Laparoscopic Colectomy (n=31)

Open Colectomy (n=35)

Characteristics p-value
n % n %
ASA class 0.007*
1 3 9.7 1 29
2 19 61.3 11 314
3 9 29.0 23 65.7
Hypertension 13 41.9 25 71.4 0.024*
Diabetes millitus 5 16.1 9 257 0.382
Dyslipidemia 8 25.8 8 229 1.000
Chronic kidney disease 1 3.2 1 29 1.000
Coronary artery disease 0 0.0 1 29 1.000
Obesity (BMI>3OKg/mZ) 4 12.9 2 5.7 0.408
Cell type 0.366
Well differentiate 22 71.0 25 71.4
Moderate differentiate 22.6 229
Poorly differentiate 2 6.4 57
13NN 0.965
Unsusztuguanmiami 23 74.2 27 77.1
31UNNT 6 19.4 5 14.3
Usziudeny 1 3.2 1 2.9
#i19913/15an5 1 32 1 29
158U 0 0.0 1 29

* Statistical significant, p-value<0.05
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Effect of self-efficacy enhancement on successful exclusive breastfeeding

among primiparous mother

Busakorn Janjornmanit’, Suparak Vongorn', Preeyakamon Krikitrat®
!Nakornping Hospital
2Faculty of Nursing, Chiang Mai University

ABSTRACT

Primiparous mothers may lack knowledge and experience to breastfeed their infants. It
may affect their confidence in exclusive breastfeed. Primiparous mothers with low
breastfeeding self-efficacy may have unsuccessful exclusive breastfeeding.

Objective: To compare the success of exclusive breastfeeding at 6 weeks postpartum
among primiparous mothers who received self-efficacy enhancement and who received routine
nursing care.

Study Method: This research was quasi-experimental research with two groups posttest
only design. The study included primiparous mothers who were admitted to the postpartum
care unit and had postpartum checkups at Nakornping Hospital, Chiang Mai, from October
2023 to March 2024. The experimental group (25 cases) received the breastfeeding self-
efficacy enhancement plan, in which the research promoted individual self-efficacy,
approximately 45 minutes three times per day after delivery, the control group (25 cases)
received routine nursing care. Data were analyzed using descriptive statistics, Chi-square test,
Fisher exact test and Mann-Whitney U test.

Results: The primiparous mothers in the experimental and control groups had an
average age of 23.64 + 2.96 years and 23.64 + 3.04 years. The experimental and control
groups had a high school education (68%, 72%), were employed (52%, 72%), and had an
income of 5,001-10,000 Baths (56%, 56%) of these were no significant differences. The
primiparous mothers in the experimental group had statistically significant higher exclusive
breastfeeding rates at 6 weeks postpartum period than those in the control group. (100%,
80%, p < 0.001). The experimental group after participating in the effect of self-efficacy
enhancement program were significantly higher than before participation 57.68 + 3.36 and
28.68 + 6.48 (p < 0.001).

Conclusions: The results of this study found that the effect of self-efficacy enhancement on
exclusive breastfeeding among primiparous mothers can increase success in exclusive
breastfeeding among primiparous mothers. Therefore, nurses should deploy this practice to

achieve a national target to get a successful exclusive breastfeeding.

Keywords: self-efficacy enhancement, exclusive breastfeeding, primiparous mothers
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Original Article

The effects of implementing preventive guidelines against ventilator-associated

pneumonia in an isolation ward

Darunee Donratanapat, Kamonwan Thaiwong
Nakornping Hospital

ABSTRACT

Introduction: Ventilator-associated pneumonia (VAP) is a significant hospital-acquired
infection and a major cause of patient mortality. Nursing interventions play a crucial role in
preventing VAP.

Objective: To investigate the incidence of VAP and to assess the adherence to and
satisfaction with the implementation of VAP prevention guidelines

Methods: This quasi-experimental study compared outcomes before and after
implementing VAP prevention guidelines in nurses at isolation ward and patients who
admitted to the isolation ward 9/5 at Nakornping Hospital between September 17, 2023, and
January 2024. Nurse adherence and satisfaction with the guidelines were also evaluated.
Data were analyzed using Fisher’s exact probability test, independent t-test, and incidence
rate ratio (IRR) to determine the incidence of VAP.

Results: Before implementation, 40 patients were included, 64.00% male, with an
average age of 61.67 = 18.08 years. After implementation, 40 patients were included, 60.00%
male, with an average age of 66.67+19.50 years. The incidence of VAP decreased following
guideline implementation but was not statistically significant, from 22.84 to 11.83 cases per
1,000 ventilator days (IRR 0.52, 95% Cl = 0.12-1.86, p=0.282). Thirteen nurses participated in
the implementation, with an average age of 30.69+7.16 years and an average work
experience of 7.92+7.48 years. Of the 23 recommended practices, 17 (73.91%) were fully
adhered to, while 21 (91.30%) achieved over 90% adherence. The least-followed practice
was an assessing readiness for ventilator weaning (46.15%). Nurse satisfaction with the
guidelines was rated as very high across all aspects, with an average satisfaction score of
4.71+0.31.

Conclusion: The VAP prevention guidelines in this study demonstrated a trend toward
reducing VAP incidence, although statistical significance was not achieved. Further studies
with a larger sample size and longer duration are recommended. Nevertheless, the observed
clinical reduction in VAP incidence is relevant to patient outcomes and healthcare costs,

supporting the continued use of these guidelines with long-term follow-up.

Keywords: ventilator-associated pneumonia, nursing practice guidelines, VAP prevention,

incidence, VAP
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Distal aiming device versus free hand technique for distal locking screw

insertion time in femoral nail: a prospective cohort study

Anugoon Niramitsantiphong, Bunyarit jinlawal, Tuanrit Sornas-ard, Athipong Kongrit
Department of Orthopedics, Nakornping Hospital

ABSTRACT

Background: Distal locking screw placement is a challenging procedure for intramedullary
nail of femoral shaft fracture. Assisting by aiming device may decrease operative time and
reduce radiation exposure time compared to free hand technique.

Objectives: To compare the operative time for locking distal screw, fluoroscopic time and
numbers of fluoroscopic shot for locking distal screw in two different techniques which were
aiming device and free hand techniques.

Research Methodology: A prospective cohort study conducted in patients with femoral
shaft fractures were treated using intramedullary nails, with two different techniques for distal
locking screw insertion: the freehand technique and the aiming device technique. This study was
conducted between July 1, 2020, and April 1, 2022, at Nakornping Hospital in Chiang Mai,
Thailand. The primary outcome measured was the distal screw insertion time. Secondary
outcomes included fluoroscopic time and the number of fluoroscopic shots during distal screw
insertion. According to data analyses, intention-to-treat strategies were applied. T-tests, the rank-
sum test, and Fisher's exact probability test were performed to compare the differences.

Results: Thirty patients underwent the aiming device technique, while 28 patients received
the freehand technique. Although there was no significant difference in distal screw insertion
time between the two methods, the aiming device technique significantly reduced fluoroscopic
time, with median values of 19 seconds (range: 24.3-224 seconds) compared to 52.5 seconds
(range: 35.5-103 seconds), p-value < 0.001. In the aiming device group, eight patients (26.67%)
were switched to the freehand technique, primarily due to infra-isthmal femoral fractures, with a
conversion rate of 62.5% in these cases (p-value < 0.05).

Conclusions: The study found no statistically significant difference in screw insertion time
between the group using an aiming device and the group using freehand technique. However,
the group using the aiming device required significantly less fluoroscopic assistance during
surgery. Nonetheless, there was a higher likelihood of switching to the freehand technique,
particularly in cases of infra-isthmal femoral fractures.

Thai Clinical Trial Registry: TCTR20230221005

Keywords: fracture femoral, femoral diaphysis, nailing, distal locking screw, aiming device
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Introduction

Femoral fractures are common
injuries resulting from both high and low-
energy trauma, affecting pediatric, adult,
and elderly popuLations.“’E] These fractures
are often associated with other injuries,
especially in cases of high-energy trauma®,
with a prevalence ranging from 21 to 37
per 100,000 people 2

The treatment of femoral fractures
offers various options, including conservative

7-8]

treatments such as skin traction,[ cast

1
], as well

braces, and external fixation?
as surgical treatments involving plates
and screws fixation or intramedullary nails.
Both choices have their own advantages
Plate and
fixation can result in non-union in 2-7%
of cases” and infection rate of 1—7%[6‘12'15],

intramedullary nails have lower rates of
[6,16-18]

and disadvantages. screw

non-union 2-6%" and infection rate 1%
Consequently, intramedullary nails are
commonly used in the treatment of
femoral fractures.

The intramedullary nail is the preferred
method for treating femoral shaft
fractures, and the distal locking screw
insertion is a critical step in this procedure
that requires a high level of technical
skill. Usually, this step is performed with
the assistance of a fluoroscope using the
free-hand technique, which can take a
long time to find the correct insertion
position and result in excessive radiation
exposure. The experience level of
fluoroscopists and surgeons can also
affect the accuracy and speed of this

. -29].
techmque.[19 ?

While previous studies have not shown
a direct correlation between surgical
time and infection rates in intramedullary
nail procedures, research in other
medical fields suggests that longer surgeries

30-32] For

may increase the risk of infection'
example, a study by Wang Q”? indicated
a significant difference in operative time
between infection and non-infection
groups in total hip arthroplasty, with the
infection group having a longer operative
time by seven minutes. This suggests
that prolonged operations may elevate
the risk of infection.

Radiation exposure poses risks of
both short and long-term damage,
including skin burns, cataracts, and DNA
damage that can lead to cancer.”*?%
The FDA recommended in 1996 that
radiation exposure should not exceed 1
Gray per year.[%] Additionally, scatter
radiation can range from 1-4 milli gray
per hour if the operator is positioned 30-
90 cm away from the fluoroscope.”

Recent studies have presented various
techniques for distal locking screw insertion.
Some studies have proposed alternative
methods, though these do not provide a
comparison with the standard technique.”**"
While certain techniques aim to reduce
radiation exposure, they have no effect

(19,27-28] According to

[27]

on surgical time.
Krettek C.'s cadaver study“” using an
aiming device can significantly reduce
radiation exposure in distal locking screw
insertion by 37.3 and 0

However, it significantly increases surgical

seconds.

time by 4.8 and 6.6 seconds compared
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to using a radiolucent drill.”” Surgical
time and radiation exposure in live
patients may differ from those in
cadaveric studies due to the challenges
in locating the correct position for screw
insertion and the need for additional
staff during the procedure. An aiming
device, however, does not require a
specific position for screw insertion like
the free-hand technique. Therefore, this
device may decrease the operation time,
radiation exposure, and can be used by
surgeons of any skill level.
Objectives

We aimed to compare the operative
time for locking distal screw and
fluoroscopic time and numbers of
fluoroscopic shot for locking distal screw
in two different techniques which were
aiming device and free hand techniques.
Research Methodology
Study design and setting

This single-center, prospective cohort
study was conducted at Nakornping
Hospital in Chiang Mai, Thailand, involving
patients with femoral shaft fractures
from July 1, 2020, to April 1, 2022.
Participants received treatment using
either the aiming device technique or the
free-hand technique. Both groups were
treated with antegrade intramedullary
nails by staff (16 individuals) or senior
residents (5 individuals), following the
same operative procedures from patient
positioning to proximal locking screw
insertion.

The Ethics Committee of Nakornping

Hospital approved this research

(approval number 152/63), and the study
is registered with the Thai Clinical Trial
Registry (TCTR20230221005). All patients
provided written informed consent
before enrollment in the study.
Samples and inception cohort

We included patients with femoral
shaft fractures who were at least 18
years old and provided informed
consent. Exclusion criteria included open
fractures, bilateral femoral fractures,
previous implantations, prior femoral
deformities, or contraindications for
nailing, such as a narrow canal that
would not accommodate a nail, open
growth plates, previous malunion that
prevented nail placement, a history of
intramedullary infection, associated
ipsilateral femoral neck or acetabular
fractures, or polytrauma with associated
thoracic injuries.

After obtaining informed consent, all
enrolled patients were divided into two
groups based on the surgeon's
preference after the completion of the
proximal locking screw: the distal aiming
device group and the free-hand
technique group. There were 30 patients
in the distal aiming device group and 28
patients in the free-hand technique group
Sample size estimation

The sample size was estimated using
the formula for continuous data based
on the research of Krettek C.”*” and
Wang Q. The distal screw insertion
time was 6.6 = 2.4 minutes for the aiming
device technique group and 4.8 + 1.5

minutes for the freehand technique.
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To achieve 80% statistical power at a 5%
significance level for detecting the input
effect size, 20 patients were needed in
each group. To account for potential
dropouts, 20% of the sample size was
added, and an additional 10 patients
were included to compensate for
confounding factors, resulting in a
requirement of 58 patients
Data collection

Data collected included demographic
information such as age, sex, BMI, site of
injury, Winquist classification, surgeon,
baseline pain score, waiting time for
surgery, and the diameter and length of
the nail.
Outcome Measurement

The primary outcome was the time
(in minutes) required to insert the distal
screw, measured from the completion of
the proximal screw insertion to the
completion of the distal screw insertion.
Secondary outcomes included fluoroscopy
time (in seconds) and the number of
fluoroscopy shots taken during distal
screw insertion, with data recorded from
the completion of proximal screw
insertion to the completion of distal
screw insertion. Complications monitored
included knee pain on the third day after
surgery by visual analog scale, a decrease
in hematocrit post-surgery, range of
motion (ROM) of the knee one month
after surgery by goniometer, and wound
status one-month post-surgery to check
for surgical site infection (SSI). The

outcome assessors were blinded to the

group assignments during outcome
measurement.
Surgery Technique

All patients underwent the same
anesthesia procedure, either a spinal
block or general anesthesia if the spinal
block failed. The surgeries were performed
by either staff or senior residents. The
patients were positioned supine on a
fracture table, with the contralateral limb
placed in a hemi-lithotomy position. An
incision, approximately 5 cm above the
greater trochanter and measuring 2-5 cm
in length, was made. The recording of
the operative time started when the
surgeon made the incision. An awl was
placed at the entry point, followed by
the insertion of a guide, reduction, and
guide insertion through the fracture site.
The canal was reamed, starting at 8.5 mm.
and increasing by 0.5 mm. increments
until it reached the desired nail diameter
plus 1.5 mm. The nail was then inserted,
and rotation was checked, followed by
proximal screw insertion. The distal
screw insertion time was recorded when
the surgeon finished the proximal screw
insertion. The surgeon then chose either
the free-hand technique or the aiming
device technique to insert the distal
screw, and the distal screw insertion time
was stopped after the completion of the
distal locking screw insertion. After the
distal screw was inserted, an end cap
was placed, and the soft tissue was
sutured layer by layer. The operative
time was stopped after the skin was

closed.
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Surgical Technique in distal locking screw

The initial time was recorded once
the surgeon confirmed the completion
of the proximal locking screw insertion.
The time was stopped after the distal
locking screw insertion was finished, and
the surgeon declared the completion.
The total time taken, as well as the
fluoroscopy time and the number of
fluoroscopy shots, were recorded.

Free hand technique group

After the surgeon declares that the
proximal screw is finished, the patient's
position is adjusted to hip abduction at
the operative site, and the fluoroscope is
repositioned perpendicular to the leg.
The fracture table is then tilted to
achieve a perfect circular image of the

distal nail hole in the lateral view. An

Figure 1. Aiming device

Using the aiming device, the drill and
screw are inserted at the lateral site,
beginning with the more proximal hole.
Afterward, the aiming device is removed.
The positions of the screws are verified
using the fluoroscope once both screws
are in place. Finally, the surgeon
announces the completion of the distal

locking screw.

initial incision is made at the site of the
screw hole, starting with the more
proximal hole. The screw hole is then
drilled, and the first screw is inserted.
Using the same technique, the second
screw is inserted. Once both screws are
in place, their positions are checked with
the fluoroscope. Finally, the surgeon
announces the completion of the distal
locking screw.

Aiming device technique group

After the surgeon declares that the
proximal screw is finished, the distal
aiming device is attached (Fig.1). An
anterior hole is drilled to insert the jig of
the aiming device. The jig is then
positioned in contact with the anterior
nail and confirmed through a lateral

fluoroscope (Fig.2).

P Anterior jig

Nail Aiming device

Drill

Bone

Figure 2. Cross-sectional diagram of the

aiming device

Converting group

In some cases, within the aiming
device group, the anterior jig may not
properly contact the nail or may be
positioned on the medial or lateral side
of the nail. Additionally, screws may miss
the intended hole. When these issues
occur, we switch from using the aiming
device to the free-hand technique (Fig. 3).
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Figure 3. The arrow il

Postoperative care

A standardized postoperative care
protocol was implemented for all
patients, encompassing monitoring of
respiratory and hemodynamic functions
from the recovery room until their return
to the ward. To identify postoperative
complications, patients underwent serial
physical examinations until discharge and
laboratory investigations, including a
complete blood count, performed one
day after surgery, along with daily pain
score evaluations. Patients were instructed
to perform range-of-motion exercises for
their knee, from 0° to 90°, starting the
day after surgery and were required to
achieve a range of motion of at least 0°
to 90° before being discharged.
Statistical Analysis

According to data analyses, intention-
to-treat strategies were applied. Continuous
variables were presented with mean and
standard deviation, and t-tests were used
for normally distributed data. For non-

(

ustrated a missing screw.

normally distributed data, the median,
interquartile range, maximum, and
minimum values were used, and the
rank-sum test was performed. Fisher's
exact probability test was used to
analyze categorical variables. All analyses
were conducted using Stata Statistical
Software 16 (StataCorp, LP, College
Station, Texas, USA), with a Type | error
rate set at 0.05.
Results

A total of 279 patients with femoral
shaft fractures were admitted to the
hospital, out of which 69 received
definite fixation using interlocking nails.
11 patients were excluded from the
study due to deformities (2 patients) and
open fractures (9 patients). Therefore, 58
patients were enrolled in the study, with
30 receiving treatments using the aiming
device technique and 28 receiving
treatments using the free-hand technique
(Fig.d).
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Femoral shaft fracture (279)

y

A J

Broad plate and retrograde nail (210}

Antegrade nail (68)

Open fracture (9)

Femur deformity (2)

A 4

Included in study (58)

Distal aiming device (30) X

Free hand technique (28)

Figure 4. study flow

There were no significant differences
in demographic data between the aiming
device technique group and the
freehand technique group. Variables

such as age, BMI, baseline pain score,

days from injury to surgery, sex, fracture
site, fracture classification, operating
surgeon, nail diameter, and nail length
were comparable between the two

groups (Table 1).

Table 1 Baseline characteristics between distal aiming device technique (n=30) and

fluoroscope assist technique (n=28)

Distal Aiming Device

Fluoroscope assist

Characteristics p-value
technique (n=30) n (%) technique (n=28) n (%)
Sex 0.089
Male 24(80.0) 16(57.1)
Female 6(20.0) 12(42.9)
Site 0.599
Right 17(56.7) 13(46.4)
Left 13(43.3) 15(53.6)
Winquist Classification 0.502
I 17 (56.7) 15(53.6)
Il 3(10.0) 5(17.9)
1 8(26.7) 4(14.3)
IV 2 (6.67) 4(14.3)
surgeon 1.000
Resident 23(76.7) 21(75.0)
staff 7(23.3) 7(25.0)
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Table 1 Baseline characteristics between distal aiming device technique (n=30) and

fluoroscope assist technique (n=28) (Cont.)

Distal Aiming Device

Fluoroscope assist

Characteristics technique (n=30) n (%) technique (n=28) n (%) pvalue
diameter 0.551
9 18(60.0) 14(50.0)
10 10(33.3) 10(35.7)
11 2(6.67) 4(14.29)
length 0.350
320 1(3.3) 1(3.6)
340 2(6.7) 5(17.9)
360 13(43.3) 7(25.0)
380 11(36.7) 14(50.0)
400 3(10.0) 1(3.57)
Age, meanxS.D. 31.4+15.98 31.71+18.05 0.520
BMI, mean+S.D. 23.43+7.26 23.88+5.57 0.794
Base line pain score,
: 7(5,0-10) 5.5(4,0-10) 0.087
median (IQR, min-max)
Day of surgery (post injury), 5(4,1-13) 6.5(3,1-14) 0.117

median (IQR, min-max)

There was no significant difference in
distal screw insertion time between the
freehand and aiming device techniques,
with times of 18.5 (8.11-46) minutes and
20.5 (14.9-65) minutes, respectively (p-
value=0.528). However, the amount of

radiation exposure was significantly lower

in the aiming device technique, with
fluoroscopic time of 19 (24.3-224) seconds
compared to 52.5 (35.5-103) seconds in
the freehand technique (p-value<0.001)
and fluoroscopic shots of 25 (34.4-210)
compared to 71.5 (33.22-186) (p-value<0.001),

as shown in Table 2.

Table 2 Outcomes between distal aiming device and fluoroscopic assisted techniques

presented in median (IQR, minimum-maximum)

Distal aiming

Fluoroscope assist

device technique . p-value
(r=30) technique (n=28)
Primary outcome
Distal screw insertion time (minutes) 20.5(14,9-65) 18.5(8,11-46) 0.528
Operative time (minutes)
Total operative time 96.4+31.88 90.8+31.95 0.501
Proximal screw time 56.46+26.74 53.11+19.25 0.587
First screw insertion time 15.5(11,6-55) 13(7.5,7-41) 0.218
Second screw insertion time 4.5(4,2-38) 6(2.5,3-14) 0.056
Close skin time 15.5(16,2-30) 13(13,1-60) 0.508
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Table 2 Outcomes between distal aiming device and fluoroscopic assisted techniques

presented in median (IQR, minimum-maximum) (Cont.)

Distal aiming

Fluoroscope assist

device technique p-value
technique (n=28)
(n=30)
Fluoroscope time (seconds)
Distal screw fluoroscope time 19(24,3-224) 52.5(35.5,15-103) <0.001
Total fluoroscope time 120.5(93,48-359) 137.5(72.5,58-277) 0.396
Proximal fluoroscope time 99(71,31-227) 83(48.5,38-186) 0.858
Fluoroscope time in first screw insertion 14.5(14,2-171) 29(27.5,11-78) <0.001
Fluoroscope time in second screw insertion 4(6,1-53) 10(12.5,2-81) <0.001
Close skin fluoroscope time 4.5(7,1-85) 4(5,1-33) 0.489
Fluoroscope shot (numbers)
Distal screw fluoroscope shot 25(34,4-210) 71.5(33,22-186) <0.001
Total fluoroscope shot 179.5(101,82-677) 194(78,120-514) 0.371
Proximal fluoroscope shot 138.5(93,54-459) 129.5(60,56-326) 0.570
Fluoroscope time in first screw insertion shot 20.5(24,2-185) 50(33.5,17-165) <0.001
Fluoroscope time in second screw insertion shot 5.5(9,1-78) 22(14.5,5-45) <0.001
Close skin fluoroscope shot 5(8,1-30) 4(7.5,1-40) 0.419
Attempt (numbers)
Attempt of first screw 1(1,1-5) 1(0,1-3) 0.158
Attempt of second screw 1(0,1-11) 1(0,1-3) 0.296
Convert (n) 8(26.67) 0(0.0) 0.005

In the aiming device technique group,
8 patients (26.67%) were converted to
the freehand technique. However, there

were no differences in knee pain, infection

rate, decrease in hematocrit, and ROM of
the knee at 1 month between the two

groups, as shown in Table 3.

Table 3 Complications comparing between distal aiming device and fluoroscopic

assisted techniques

Fluoroscope

Distal aiming device

assist technique p-value
technique (n=30)
(n=28)
Attempt (attempt), median (IQR, min-max) 2(1,2-15) 2(0.5,2-5) 0.234
Converted to free hand technique, n (%) 8(26.67) 0(0.0) 0.005
Pain score, median (IQR, min-max) 3.5(3,0-10) 3(4.5,0-8) 0.077
Infection at 1 mount, n (%) 1(3.85) 1(3.85) 1.000
Decreases hematocrit (%), median (IQR, min-max) 3.95(9.6, 0-19.7) 5.55(6.4,-1.6-17.4) 0.876
ROM knee at 1 month (°), mean=+S.D. 107.33+44.56 111.25+38.04 0.720

A subgroup analysis was performed only evaluate factors between the converted

in the aiming device technique group to and non-converted to free hand technique
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groups. The data showed a statistically

significant higher rate of conversion in

infra-isthmal femoral fractures (p=0.048).

Other variables, including the site of

injury, comminution of fracture, nail length

or diameter, and BMI, were not significant,

as presented in Table 4.

Table 4 Baseline demographic data comparing between non-converted and converted

groups in the aiming device technique group

Non-converted

Converted group

Characteristics p-value
group (n=22) (n=8)
Sex 1.000
Male 17(77.27) 7(87.50)
Female 5(22.73) 1(12.50)
Age, mean=S.D. 28.68+13.55 38.87+20.50 0.124
BMI, mean+S.D. 24.72+6.74 19.88+7.92 0.107
Baseline pain score, median (IQR, min-max) 7(5,0-10) 5.5(4,0-10) 0.096
Day of surgery (post injury), median (IQR, min-max) 4.5(4,1-13) 5.5(2,3-9) 0.381
Site 0.242
Right 8(36.36) 5(62.50)
Left 14(63.64) 3(37.50)
Winquist Classification 0.450
| 14(63.64) 3(37.50)
I 2(9.09) 1(12.50)
Il 5(22.73) 3(37.50)
Y 1(4.55) 1(12.50)
Surgeon 0.143
resident 15(68.18) 8(100)
staff 7(31.82) 0(0.00)
Diameter (mm) 0.550
9 14(63.64) 4(50.00)
10 7(31.82) 3(37.50)
11 1(4.55) 1(12.50)
Length (mm) 0.940
320 1(4.55) 0(0.00)
340 2(9.09) 0(0.00)
360 10(45.45) 3(37.50)
380 7(31.82) 4(50.00)
400 2(9.09) 1(12.50)
Level of fracture 0.048
Supra isthmus 10(45.45) 1(12.50)
Isthmus 9(40.91) 2(25.00)
Infra isthmus 3(13.64) 5(62.50)
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Discussion

This prospective study compared
operative time and radiation exposure
between the aiming device and the
standard freehand technique for inserting
distal locking screws in intramedullary
nail surgery for femoral shaft fractures.
The results demonstrated that the use of
the aiming device did not significantly
increase operative time compared to the
freehand technique (20.5 minutes [14,9-
65] vs. 18.5 minutes [8,11-46], P = 0.528).
However, the aiming device significantly
reduced radiation exposure compared to
the freehand technique (19 seconds
[24,3-224] vs. 52.5 seconds [35.5,15-103],
P < 0.001). These findings contrast with
previous cadaveric studies, which reported
a significantly shorter operative time with
the aiming device (4.8 + 1.5 vs. 6.6 + 2.4
minutes, P = 0,002),[27] but were consistent
in showing reduced radiation exposure
(37.3 + 15.5 seconds vs. 0 seconds,
P < 0.0001)""

One potential explanation for the
comparable operative times between
the two techniques in our study is the
relatively high conversion rate from the
aiming device to the freehand technique
(26.67%). Cases that required conversion
had significantly prolonged operative
times, which likely contributed to the
lack of difference between the two
groups. If conversion cases were excluded,
the operative time in the aiming device
group would have been shorter.
Additionally, the aiming device technique

requires less precision in fluoroscopic

positioning than the freehand method,
which depends on obtaining a perfect
"circular" image. This likely contributed to
the reduced radiation exposure observed
in the aiming device group.

A subgroup analysis revealed that the
failure rate of the aiming device was
particularly high in infra-isthmal femoral
fractures, with 62.50% of cases requiring
conversion. This suggests that the aiming
device may be less suitable for these
types of fractures. Further analysis
indicated that fracture topography was
the only significant factor associated with
failure, while other factors such as injury
site, fracture comminution, nail length or
diameter, and patient BMI were not
statistically significant. However, the
study may have lacked sufficient power
to detect associations with these
variables.

One of the key strengths of this study
is its prospective design, making it the
first study to directly compare these two
surgical techniques in a clinical setting.
Although this was an observational
study, it applied an intention-to-treat
approach, and the baseline characteristics
of the study groups were comparable.
Additionally, the inclusion of multiple
surgeons with varying levels of experience
improves the generalizability of the
findings. Despite these strengths, a
randomized controlled trial (RCT) would
provide stronger evidence by minimizing
potential confounding factors.

This study has several limitations.

First, its observational design means that

Journal of Nakornping Hospital 2025 Vol.16 No.2 296



nsanwilagesnuuulydmiddlsuiisussesanlunisldansfoniidiuaevesunulans
sgminmisldeunsaivieldansiunisldsednelunsindaldunulaneaunsegndue

potential confounders cannot be fully
controlled. Future research should
involve an RCT to strengthen the validity
of the findings. Second, the study did not
exclusively involve expert surgeons,
which may have contributed to the high
conversion rate in the aiming device
group. If only experienced surgeons had
performed the procedures, the conversion
rate may have been lower (all converted
case in resident group 34.8%), potentially
leading to different results. Lastly, given
the high conversion rate and its association
with fracture topography, further studies
are warranted to identify patient
characteristics that may predict
successful use of the aiming device. This
would allow for better patient selection

and improved clinical outcomes.
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Original Article

Factors predicting hospital readmission of palliative care patients
at Lamphun Hospital

Chortip Promarat

Department of Primary Care and Social Medicine, Lamphun Hospital

ABSTRACT

Introduction: Readmission of some palliative care patients may affect their
families and the healthcare system.

Objective: This study aimed to study the factors predicting hospital readmission
within 30 days among patients receiving palliative care to identify the risk factors for
readmission and to further develop the quality of care.

Methods: A retrospective cohort study of all palliative care patients in the
inpatient department of Lamphun Hospital between October 2022 and September
2024. Baseline and clinical data were analyzed using descriptive statistics, and
associated with hospital readmission were analyzed using logistic regression.

Results: A total the 529 palliative care patients receiving hospital care, 96 patients
were readmitted within 30 days. 51.42% were female, 65.97% were over 65 years old,
and 59.92 % were not cancer. Factors predicting hospital readmission within 30 days
were living at nursing home (Adj.OR 36.99, 95% Cl 8.95 - 152.98, p<0.001), moderate
to high performance of patients at PPS 40-60 (Adj.OR 10.56, 95% Cl 6.03 - 18.48,
p<0.001) PPS 70-100 (Adj.OR 13.24, 95% Cl 4.43 - 39.59, p<0.001) and the lack of
assessment and care planning by the palliative care team before discharge (Adj.OR
3.69, 95% Cl 1.88 - 7.24, p<0.001) respectively. The main reason of readmission to the
hospital within 30 days causes of primary palliative care disease 65.62%. Most of the
palliative care patients who were readmitted to the hospital requested to die at
home 47.91%.

Conclusion: Factors predicting with hospital readmission within 30 days among
palliative care patients included living in a nursing home, moderate to high
performance status of patients, and lack of assessment and care planning by the

palliative care team before discharge, respectively.
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M15797 1 General characteristics of palliative care patients’ received first inpatient and

characteristics of 30-day readmission and non readmission patients.

Total Readmissi ~ Non readmission Crude OR
(n=529)  on (n=96) (n=437) (95%Cl) prvalue
Sex
Male 257 (48.58) 48 (18.68) 209 (81.32) 1.07 (0.69-1.67) 0.759
Female 272 (51.42) 48 (17.65) 224 (82.35) 1.00
Age(years)
<651 180 (34.03) 37 (20.56) 143 (79.44) 1.27 (0.8-2.01) 0.303
>65 1 349 (65.97) 59 (16.91) 290 (83.09) 1.00
Status
Couple 307 (58.03) 48 (15.64) 259 (84.36) 1.00
Single 93 (17.58) 17 (18.28) 76 (81.72) 0.83 (0.45-1.52) 0.545
Widowed 120 (22.69) 29 (24.17) 91 (75.83) 1.43 (0.3-2.79) 0.302
Separated 9(1.70) 2(22.22) 7(77.78) 1.28 (0.24-6.70) 0.772
Health insurance
Universal coverage 454 (85.82) 81(17.84) 373 (82.16) 1.00
Civil service welfare 63(11.91) 14 (22.22) 49 (77.78) 1.32 (0.69-2.50) 0.401
Other 12 (2.27) 1(8.33) 11 (91.67) 0.42 (0.05-3.29) 0.408
Residence
Patient’s own home 501 (94.71)  81(16.17) 420 (83.83) 1.00
Relatives’ home 15 (2.83) 5(33.33) 10 (66.67) 2.59 (0.86-7.79) 0.089
Nursing home 13 (2.46) 10 (76.92) 3(23.08) 17.28 (4.65-64.18)  <0.001
Family characteristics
Single family 280 (52.93) 58 (20.71) 222 (79.29) 1.45 (0.93-2.28) 0.105
Extended family 249 (47.07)  38(15.26) 211 (84.74) 1.00
Care giver
No 40 (7.56) 15 (37.50) 25 (62.50) 3.02 (1.53-5.98) 0.002
Yes 489 (92.44) 81 (16.56) 408 (83.44) 1.00
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#15199 2 Clinical characteristics of palliative care patients’ received first inpatient and
characteristics of 30-day readmission and non readmission patients

Total Readmission Non Readmission Crude OR

p-value
(n=529) (n=92) (n=437) (95%CI)
Disease
Cancer 212 (40.08) 53 (25.00) 159 (75.00) 2.24 (1.43-3.50) <0.001
Non cancer 317 (59.92) 39 (12.30) 278 (87.70) 1.00
Cancer 212 (40.08) 53 (25.00) 159 (75.00)
Breast 19 (3.59) 8 (42.11) 11 (57.89)
Lung 51 (9.64) 14 (27.45) 37 (72.55)
Liver and Biliary tract 38 (7.18) 7(18.42) 31(81.58)
Stomach and colorectal 53(10.02) 11(20.75) 42 (79.25)
Head and neck 12 (2.27) 3(25.00) 9 (75.00)
Cervical and ovarian 16 (3.02) 4 (25.00) 12 (75.00)
Other 23 (4.34) 7(69.57) 16 (30.43)
Non cancer 317 (59.92) 39 (12.30) 278 (87.70)
ESRD 36 (6.80) 10 (27.78) 26 (72.22)
COPD 18 (3.40) 3(16.67) 15 (83.33)
CHF 23 (4.35) 7 (30.43) 16 (69.57)
Advance cirrhosis 4.(0.76) 0 4 (100)
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#15199 2 Clinical characteristics of palliative care patients’ received first inpatient and

characteristics of 30-day readmission and non readmission patients (si9)

Total Readmission Non Readmission Crude OR
(n=529) (n=92) (n=437) (95%Cl) prvalue
Neurological 61 (11.53) 3(4.92) 58 (95.08)
Progressive disease with 175 (33.08) 19 (10.86) 156 (89.14)
life limiting illness
Length of hospital stay
1-7 Days 289 (54.63) 49 (17.00) 240 (83.00) 1.00
8-21 Days 191 (36.11) 39 (20.42) 152 (79.58) 1.26 (0.79-2.01) 0.338
> 21 Days 49 (9.26) 8(16.33) 41 (83.67) 0.96 (0.42-2.16) 0.913
Performance status
PPS 10-30 381 (72.02) 33 (8.66) 348 (91.34) 1.00
PPS 40-60 132 (24.95) 56 (42.42) 76 (57.58) 7.77(4.73-12.77)  <0.001
PPS 70-100 16 (3.03) 7 (43.75) 9 (56.25) 8.20 (2.89-23.45) <0.001
Assessment and plan by palliative care term before discharge
No 75(14.18) 23 (30.67) 52 (69.33) 2.31(1.33-4.01) 0.003
Yes 454 (85.82) 73 (16.08) 381 (83.92) 1.00
Written advance care plan
No 418 (79.02) 73 (17.46) 345 (82.54) 0.81 (0.48-1.37) 0.429
Yes 111 (20.98) 23(20.72) 88 (79.28) 1.00
Follow up by palliative care term
No 180 (34.03) 44 (24.44) 136 (75.56) 1.85 (1.18-2.90) 0.007
Yes 349 (65.97) 52 (14.90) 297 (85.10) 1.00
Inserting medical equipment
Home oxygen
Yes 199 (37.62) 30 (15.08) 169 (84.92) 0.71 (0.44-1.14) 0.156
No 330 (62.38) 66 (20.00) 264 (80.00) 1.00
Nasogastric tube or Urinary catheter
Yes 92(17.39) 18 (19.57) 74 (80.43) 1.12 (0.63-1.98) 0.698
No 437 (82.61) 78 (17.85) 359 (82.15) 1.00
Tracheostomy tube
Yes 15(2.83) 3(20.0) 12 (80.0) 1.13(0.31-4.09) 0.850
No 514 (97.16) 93 (18.09) 421 (81.91) 1.00
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a15197i 3 Factors predicting 30-day hospital readmission of palliative care patient after

first inpatient discharge

Multivariable analysis

Adjusted OR (95%Cl) p-value

Residence:

Patient’s own home 1

Nursing home 36.99 (8.95- 152.98) <0.001
Performance status:

PPS10-30 1

PPS 40-60 10.56 (6.03- 18.48) <0.001

PPS 70-100 13.24 (4.43- 39.59) <0.001
Assessment and plan by palliative care term before discharge:

Yes 1

No 3.69 (1.88- 7.24) <0.001

ROC Curve

1.0 =

0.8
e
= 0.6
=
wy
c
@ (04
w

029/

/
00 T T T T
0.0 02 0.4 06 08 10

1 - Specificity

A 1 Area under the Receiver Operating Characteristic (ROC) curve
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15197 4 Causes of 30-day hospital readmission of palliative care patient

Causes of unplan readmit

o v
MUY (508a2)

Causes of palliative disease
Uncontrolled or refractory symptoms
Intervention requiring technical expertise
Decline in general condition
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Other
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aN319fi 5 Outcome of hospital stay after 30-day hospital readmission

Outcome of hospital stay after the UHA
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Ketsiri Khamkhod

Lampang Cancer Hospital

ABSTRACT

Introduction: The COVID-19 pandemic has a significant impact on global health. Cancer
patients are at high risk due to their weakened immune systems, and COVID-19 infection can
lead to severe complications and higher mortality rates compared to the general
population. Moreover, during the pandemic, delays in cancer diagnosis and treatment have
been observed, which may affect the survival outcomes of cancer patients.

Objective: To study the prevalence, mortality rate, and survival rate of cancer patients
infected with COVID-19 in Lampang Province and compare the survival rates between cancer
patients diagnosed during the normal situation and those diagnosed during the COVID-19
outbreak.

Study Method: A retrospective study was conducted using data from the Lampang
Population-Based Cancer Registry between 2018 and 2020, as well as data on cancer
patients with COVID-19 collected between 2020 and 2023. Analyses included the
prevalence, mortality rate, observed survival rate, and relative survival rate. The survival
rates of cancer patients diagnosed during the normal situation and those diagnosed during
the COVID-19 outbreak were compared using the Log-rank test.

Results: In this study, a total of 4,878 cancer patients were enrolled, 428 were infected
with COVID-19. The prevalence of COVID-19 infection among cancer patients in Lampang
province was 8.8%. The case fatality rate among cancer patients with COVID-19 was 9.35%
and the overall 5-year survival rate was 86.2%. When comparing cancer patients diagnosed
during the pre-pandemic period with those diagnosed during the COVID-19 pandemic, the
overall 3-year survival rate significantly declined from 96.9% in the pre-pandemic period to
83.8% during the pandemic period (p < 0.001).

Conclusions: Cancer patients diagnosed and infected with COVID-19 during the outbreak
experienced a decreased survival rate compared to those diagnosed during the normal
situation. Therefore, if future outbreaks occur, it is crucial to prioritize appropriate

management, treatment planning, and enhanced cancer patient care.

Keywords: cancer, COVID-19, prevalence, case fatality rate, survival rate
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Prevalence and outcomes of COVID-19 in cancer patients: A population-based registry
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Al 1 wudainsAnwnguitisusisauasnsiniie COVID-19 Famindung

MFATLTINYIVIAUATINA o TN o aTUN b 321



Prevalence and outcomes of COVID-19 in cancer patients: A population-based registry

study in Lampang Province, Thailand

2. mwmgﬂmaar;jﬂwmL%ﬂﬁﬁmsﬁmLfga
COVID-19 (Prevalence)

nnsanwgUisussaselndludmia
SrueUn . 25612563 Srunusiedu 4,878 119
wuhfifftheusSaildsunisitadeindiade
COVID-19 913w 428 518 Acduadiuyn
voentsinidolunguiisusielosas 8.8
Lﬁaﬁmiwé’wmwmﬁﬂwum%qﬁamLS?EJ}EJ
COVID-19 wun ;:Jﬂa&JLWﬂmﬁﬁﬁé’mmﬁam%a
$1uau 287 519 Andudosar 67.1 vaurilly
mﬂu@ﬂamwmmwumiam%a 141 519
Anidugonas 32.9 Weduunmungueny
wud1 fUrsueiielunqueny 30-59 U
i8nsn1sfindogean lnsnunisinide
duau 237 518 Andudesas 55.4 50387
Fonduany 60 JAulU Fmunsinde 161 18
Anidudosar 37.6 uaznguiidiengsnin 30 T
nunsAnde 30 318 Anduiesaz 7.0

o v

dmiudnumeiufiogerdvvesduae
wudnsnsindelunduiiigfidiuiegly
wales waziuayuunilaulnalAesiu lag
nauioglunidiosiswiuginido 198 310
Andufesas 46.3 vaziingululunvuunny
nsAnide 230 18 Andufesay 53.7 il
finrsannuvdnveaustse nuagUasusis
Whuudisunudinaidogealasnumsinite
106 518 Anduievay 24.8 se9aufe
AUrsuzisealdlng wazvaiswin 9audu
65 518 Anmdudosay 15.2 uazdUiouzisa
alafindnet §1uau 35 1o Anduesas
8.2 luduresszerlsnuzidslunguiiinide
COVID-19 wuiifeuay 47.2 aglussey
Buusn (seey -) vauriidesay 26 Vot
uzSdunguiloglusvozanany (szoy I-V)
Famsnadl 1

A13190 1 SrutunasSevazvetieuziiifiaie COVID-19 (n = 428 518)

anwazdUasuz3edifna COVID-19

[J v
U (5a8a)

L
¥y
N
21y [U; Anadie (S.D.)]
Toenin 30 U
30-59 1
60 Vauly
ofidan
waiiag
LAY
Fuialsauzise
3 ) 1 %
uzSeildlwguazvnansmdn
niSafunazviatnf
&
UgL5Uan
uiSadiuy
3
w39UINUAgN
neiSanslainInen
uzi599u 9

SyuzYaalsa
u'
PHAIATHIE]
seeed il - IV

ladszy

141 (32.9)
287 (67.1)
53.8 (15.6)
30 (7.0)
237 (55.4)
161 (37.6)

198 (46.3)
230 (53.7)

65 (15.2)
18 (4.2)

16 (3.7)

106 (24.8)
32 (7.5)

35(8.2)

156 (36.4)

202 (47.2)
113 (26.4)
113 (26.4)

Journal of Nakornping Hospital 2025 Vol.16 No.2 322



Anugnuasnadnsvedlsalain-19 lufUisuzise msdnwannaifounsissedulseving

Tudandnanung

a

3. $nsUeneve s Uasuziedidl
nsAnwe COVID-19 (Case Fatality Rate)

SLu‘li’NﬁmumSiﬁiSU’lﬂimyfuaﬂiﬂaﬂL‘??EJ
COVID-19 52%1319U w.A. 2563-2565 1u
Fonfaduns nudiilfasugideitanide
COVID-19 $1uauvisau 428 518 Tuswaui
§ail¥ined 388 518 uazldedin 40 518

Andusns1Ulenne (Case Fatality Rate)
Wihiudesay 9.35 Tl wuinnAweiisn
UIgAEFINTINANE wazidladiuunma
¥linvosnziie nudnduisusiSedu uag
yiorhAisns1thenegeiian sesan ldun
wziSsaldluguasnismin uziSalen uay
upSendlafininennudidu fannd 2

CFR of Cancer patients with COVID-19 inflection, Lampang (by sex)
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Oral health status among elderly patients with cognitive impairment and

dementia in a dementia clinic
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Department of Preventive and Social Medicine, Faculty of Medicine, Chulalongkorn University

ABSTRACT

Introduction: Thailand has entered a fully aged society, with the prevalence of
dementia among the elderly increasing with age. The oral health of older adults with
mild cognitive impairment (MCI) and dementia is an important public health concern.
However, studies focusing on oral health issues in these groups in Thailand remain
limited.

Objective: To assess and compare the oral health status of older adults with MCl
and dementia who received care at the Dementia Clinic, Lampang Hospital.

Study Method: This retrospective study utilized medical data from electronic health
records and oral health assessment forms of individuals aged 60 years and above who
attended the Dementia Clinic at Lampang Hospital between October 1, 2023, and
September 30, 2024. Inclusion criteria were older adults aged 60 years and above who
diagnosed by a physician with either mild cognitive impairment (MCl) or dementia.

Results: A total of 184 older adults were included, with a mean age of 76.50+8
years. Of these, 58.15% were female and 41.85% were male. Twenty-four participants
were diagnosed with MCl, and 160 with dementia. The mean number of remaining
natural teeth was 18.33+10.61 in the MCl group and 17.27+9.57 in the dementia group.
Older adults with dementia had a significantly higher prevalence of dental calculus
compared to those with MCl (p-value=0.012). Furthermore, the dementia group showed
a significantly higher proportion of individuals who did not brush their teeth regularly
compared to the MCl group (p-value=0.033), although the majority in both groups
reported brushing twice daily.

Conclusions: Older adults with dementia exhibited poorer oral health conditions
than those with MCI, particularly with respect to increased calculus accumulation and
inadequate oral hygiene behaviors such as infrequent tooth brushing. These findings

highlight self-care limitations associated with cognitive decline.
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fludaeu Jadeideaseslsaludesuan
NOANITUNITAUAFVNINYBIUIN WAL
Usvauniseiviriluluseu 1 Ifisuun fu
n&a Mild cognitive impairment (MCI) 19
a@fi@ Fisher's exact test Na15U 152 AU
TodAeyneadad 0.05 AsAAsI R In
THlUsunsudniagunneadiei STATA version
18.5 (StataCorp. 2023. Stata Statistical
Software: Release 18. College Station, TX:
StataCorp LLC.)
3YFITNIUIVY
NUATYLAHIUNNTSUTBIUDIAENTTUNNT
s3I TIdeLRsaf vy wd Tsawenuia

81019 189filAsenIs EC 134/67 asiudi 24
AAAYN W.A. 2567
NANISANEN
Hasorgiuniuuinisluaddnlsaniudh
Tsangunadiung seusfuit 1 AAIAL N.A.
2566 014 30 AUBIBU W.A. 2567 31U 213 AU
lasun1sasiarealnn 31uu 184 Aau u
WA 107 AU (50paz 58.15) lnAwe 77 Al
(5esay 41.85) f91y35¥1319 60-96 U L
9g1aded 765 U @rudssuuninggiu
8.00 U) 81y5119 70-79 Uidndugsan
($ovaz 43.48) (31971 1)

151971 1 Demographic characteristics of elderly patients in Dementia clinic (n=184).

Characteristics n (%)
Gender
Male 7 (41.85)
Female 107 (58.15)
Age (year)
60-69 years old 39 (21.20)
70-79 years old 80 (43.48)
80-89 years old 58 (31.52)
90 years old and above 7 (3.80)

Mean + S.D., min-max
Education

Uneducated

Primary education

Secondary education

Associate degree

Bachelor’s degree
Occupation

Unemployed / Housekeeper

Agricultural profession

Laborer

Shopkeeper

Civil servant / State enterprise
Medical insurance

Universal Coverage Scheme

Government Or State Enterprise Officer

Social Security Scheme

76.50 + 8.00, 60 - 96

26 (14.13)
119 (64.67)
12 (6.52)
17 (9.24)
10 (5.43)
24 (13.04)
67 (36.41)
41 (22.28)
27 (14.67)
25 (13.59)
132 (71.74)
50 (27.17)

2 (1.09)
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Tt 1 Demographic characteristics of elderly patients in Dementia clinic (n=184) (s®)

Characteristics n (%)
Body Mass Index (BMI) kg/m?
< 18.50 kg/m? 39 (21.20)
18.50 - 22.99 kg/m? 97 (52.72)
23.00 - 24.99 kg/m? 27 (14.67)
25.00 - 29.99 kg/m? 17 (9.24)
>= 30 kg/m? 4 (2.17)

Mean + S.D., min-max

21.18 £3.43,135 - 328

Hasengnuuinisluaddnlsaniusi
Tssngruraaiune daulungifugidniig
aueudon $1ua 160 AU (Sevay 86.96) 1l
Wesduau 24 au (Sevay 13.04) Aiflaney
USvuunnseadntios lneiinnig Behavioral
and Psychological symptoms of dementia
(BPSD) 521#2841UIU 42 AU NITAANTOY
wuuUszifiuninvasewdan (TMSE) e
Avuuutiosndn 24 1Wudiulvg Gevay
91.33) yuuuUsziuiainsuszd1iu awil
v1sLsaleftea (Barthel Activities of Daily
Living: ADL) oglusaq 1220 Fafiadnlaidl
AR anunsadieiviedieslagads

Segay 94.57 dmSugaua (care giver) d3u
Tngerdueglunseuniufeniu viefng ad
Yosfianunsagquaruliiudiuiunnieies
az 97.28 uwidsnsilfgsengiionduogaufien
WATNITALAVDIAULALAKEID1EVBUBNYY
$1U 4 AuLay 1 AW MUSITU (15197 2)

syoralunssherluaainlsananudn
Junszisldsunisasiafiy wudn Sevay
38.04 y15un1saslafuluglrsiunsnves
nN155n¥1 Se9asu1sesay 32.07 lAsu
nrsastafuludiessnyiniely 12 heu
(M15197 2)

15197 2 Clinical characteristics of elderly patients in Dementia clinic (n=184)

Characteristics n (%)

Diagnosis (ICD-10-TM)

Mild cognitive impairment 24 (13.04)

Dementia 160 (86.96)
Thai Mental State Examination (TMSE)

<24 scores 158 (91.33)

24-30 scores 15 (8.67)
Barthel Activities of Daily Living (ADL)

0-4 scores 3 (1.63)

5-8 scores 4 (2.17)

9-11 scores 3 (1.63)

12-20 scores 174 (94.57)
Behavioral and Psychological symptoms of dementia (BPSD) 42 (22.83)
Care giver

Family members 179 (97.28)

Live alone 4 (2.17)

Nursing home 1 (0.54)
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15197 2 Clinical characteristics of elderly patients in Dementia clinic (n=184) (#8)

Characteristics n (%)
Duration of treatment
1st visit 70 (38.04)
<=12 months 59 (32.07)
13-24 months a6 (25.00)
> 24 months 9 (4.89)
Medical problem
No medical problems 28 (15.22)
Medical problems 156 (84.78)
Hypertension 118 (64.13)
Dyslipidemia 96 (52.17)
Cerebrovascular disease 49 (31.41)
Diabetes mellitus 40 (21.74)

Hasengiiinzuivuunnsendntios
warnmzatedey 11y 184 A dwlvie)
Dunquitfilsausedrdasaudae 156 au
($eway 84.78) loun lsanrtudulafings
angludulunasniiengs lsavasniden
dues waglsAluviy Sevay 64.13 52.17
3141 LAy 21.78 AaE1dU (113197 2)
wWuiigadudeyaiiieduunifudgaengidl

Jamusvuunnsesantiosuaranivaues
dou wulsauszdiaulsnnnudlaiings
unitgn ($eway 66.67 Way 63.75 mudIu)
sosannfslsaleduluiduiionas Govas
45.83 waz 53.12 aualdu) hazlinvaon
lAonaNes (Fouay 33.33 Lag 25.63 AUE1AU)
(57971 3)

A1519% 3 General characteristics of elderly with Mild Cognitive Impairment (MCl) and

Dementia
Total Mild Cognitive Impairment Dementia
Characteristics (n = 184) (n=24) (n=160) p-value
n (%) n (%) n (%)
Gender 0.825"
Male T (41.85) 9 (37.50) 68 (42.50)
Female 107 (58.15) 15 (62.50) 92 (57.50)
Mean age,year (S.D.) 75.60 (8.00) 74.75 (7.41) 76.77 (8.07) 0.250"
Medical problem
Hypertension 118 (64.13) 16 (66.67) 102 (63.75)  0.824°
Dyslipidemia 96 (52.17) 11 (45.83) 85 (53.12) 0.520"
Cerebrovascular disease 49 (26.63) 8 (33.33) a1 (25.63)  0.580*
Diabetes mellitus 40 (21.74) 6 (25.00) 34 (21.25)  0.791°

Independent t-test *Fisher's exact

nsnsvan nilugaerglunguiniinig
Umuunwsendnties waznnzaueion
n1snsanuiiugwarsnilug Tudgeenand

ANMTANDUADY UINDISDYAY 56.88 WH LU
naunzUIYIUUANTeRantay wuiies
Spway 45.83 wWlaNansunaaaslunisi
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dasorglunguniizUviuunnsesdniies
wagnnzavenden THulenludesdin
(Se8ay 70.83 way Souay 83.75 MIUAINU)
Fasenglunguanizaueadeunuindadiu
nsfifuthateganinggeenglunguniie
USvuunnsesaniesegreditedidynia

a0f (Sevay 7625 uavievay 50.00;
p-value=0.012)

Jowaz 50.00 veurgIeglungundy
USyruunnsoadntesddriuiuiluuily
FesUntiosnin 20 & vauziiggeenglungs
Amzaueudoy Sovaz 44.38 TS uauiluud
Tugasiintiosnin 20 & Aedsvessiuiu
flunviluvesuan ggaengifianizdivu
unwsoadntios WA 18.33 & (drudeauy
11M551U 10.61 7) ﬂzjmmwauau?iau q
Anadsvessruruiluwiludesuinifio s
1727 § @ruidoauuuinsgiu 9.57 @)
(mﬁwﬁ 4)

997 4 Oral health status of elderly with Mild Cognitive Impairment (MCl) and Dementia

Total Mild Cognitive Dementia
(n =184) Impairment (n=160)
Characteristics (n=24) p-value
n (%) n (%) n (%)
Number of dental and root caries 102 (55.43) 11 (45.83) 91 (56.88) 0.380"
Mean (S.D.) Dental and root caries 3.64 (3.79) 5.09 (4.80) 3.46 (3.64) 0.180"
Number of tooth mobility 151 (82.07) 17 (70.83) 134 (83.75) 0.152°
Caleulus status 134 (72.83) 12 (50.00) 122 (7625  0012"
Mean (S.D.) Remaining of teeth 17.41 (9.69) 18.33 (10.61) 17.27 (9.57) 0.617"
Number of Remaining of teeth 0.663"
< 20 teeth 83 (45.11) 12 (50.00) 71 (44.38)
>= 20 teeth 101 (54.89) 12 (50.00) 89 (55.62)
A pair of occluded of tooth 0.767*
Natural teeth <4 pairs 87 (47.28) 11 (45.83) 76 (47.50)
Natural and false teeth or false 30 (16.30) 5 (20.83) 25 (15.62)
and false teeth >=4 pairs
Natural teeth >=4 pairs 67 (36.41) 8 (33.33) 59 (36.88)
Denture experience 0.377*
No wearing dentures 139 (75.54) 18 (75.00) 121 (75.62)
Denture wearer <16 teeth 19 (10.33) 1 (4.17) 18 (11.25)
Denture wearer >=16 teeth 6 (3.26) 2 (8.33) 4 (2.50)
Complete dentures 16 (8.70) 3 (12.50) 13 (8.12)
Worn dentures before a4 (2.17) 0 (0.00) 4 (2.50)

findependent t-test *Fisher's exact

nsAnnsesrNudsslunisiinseslsaly
¥93U1N WU NUNTA1IEUIVINUNNTRS

% v oANu .:4' 4 A
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LBANBEBARFININNGUNgIag NNy
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anondon (Fevaz 12.50 uazfevaz 3.12
A (151971 5)
wgAnssulunsguasudeluresin Tu
amsamdulngdnisuuseiiutuas 2 ads
(Feuaz 50.50) IngnguiliniizUiviu
unnseudntey ($evay 54.17) uavngu
Amranedon ($osag 50.00) wadsAdian

12.50 lunguitfinngdIvuunwieadnios
(An57971 5)

Usraunsalviiiulusey 1 9k Tu
amswanlnginsiiuilsmenuiares
f5/5m.an. unfsfesas 57.07 lagngudi
AzUIuUANseudntes Souay 58.33
Lazngun1lzauedldon Sovazy 56.88

Frurunianldlaudseiiu lngnusouvasy
25.00 lungquanzaneudan uaziouay

sesawndua 1 Tu 3 Ao nguitlilavinily
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funueidieu (fosag 3.26) (1137199 5)

M15199 5 Factors in the oral cavity of elderly with Mild Cognitive Impairment (MCl) and

Dementia
Total Mild Cognitive Dementia
Characteristics (n = 184) Impairment (n=24) (n=160) p-value
n (%) n (%) n (%)

Risk factors of oral lesions
Smoking 9 (4.89) 0 (0.00) 9 (5.62) 0.608"
Alcohol drinking 8 (4.35) 3 (12.50) 5 (3.12) 0.071*
Smoking and alcohol drinking 8 (4.35) 0 (0.00) 8 (5.00) 0.599*
Chewing betel nut and alcohol 1 (0.54) 0 (0.00) 1 (0.62) >0.999*
drinking

Behavioral of mouth care 0.033"
No brushing a3 (23.37) 3 (12.50) 40 (25.00)
Brushing 1 time per day a1 (22.28) 5 (20.83) 36 (22.50)
Brushing 2 times per day 93 (50.54) 13 (54.17) 80 (50.00)
Brushing 3 times per day 2 (1.09) 2 (8.33) 0 (0.00)
Rinse the water only 5 (2.72) 1 (4.17) 4 (2.50)

Dental experience in the past 1 year" 0.225"
No dental treatment 60 (32.61) 6 (25.00) 54 (33.75)
Dental treatment in government 105 (57.07) 14 (58.33) 91 (56.88)
hospital and networks
Dental treatment in private clinic 13 (7.07) q (16.67) 9 (5.62)
Illegal dentures 6 (3.26) 0 (0.00) 6 (3.75)

*Fisher's exact *significance < 0.05
?such as dental examination/oral check-up, tooth extraction, dental filling, root canal treatment, scaling/root
planing, dental crown/bridge, dentures, dental implants

uniansal
P X ' \ P& vaa
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Developing a training course to enhance the potential of public health personnel
in disease surveillance, prevention, control, and health hazard management on
the Chiang Mai border

Surasit Tametip, Jiraporn Chittrakul
Chiang Mai Provincial Public Health Office

ABSTRACT

Background: The capacity of the service unit's public health service system can be enhanced by the performance
and preparedness of its workforce, particularly in border regions that demand highly qualified human resources.

Objective: This study aimed to develop a training course to enhance the capacity of public health personnel in
disease surveillance, prevention, control, and health hazard management on the Chiang Mai border, and to develop the
implementation of the curriculum to enhance the potential of public health personnel in disease surveillance, prevention,
control, and health hazard management in the border areas of Chiang Mai Province.

Method: This research was a research and development (R&D) conducted during October 2024 — February 2025 in 5
Chiang Mai border area. It consisted of 4 phases: Phase 1: study and analyze baseline data. The target population was 137
public health personnel in the border area by using questionnaires and 30 personnel were selected for focus group
discussions. In Phase 2, a training program was developed to enhance the capacity of public health personnel in disease
surveillance, prevention, control, and health hazard management on the Chiang Mai Border by 10 experts and
stakeholders. Phase 3, a pilot implementation with 30 public health workers in border. Knowledge was tested before and
after the implementation course. Phase 4, an evaluation and assessment of implementation of a training course.
Descriptive analyses were employed and to compare before and after training knowledge score using Paired t-test
statistics at a significant level of 0.05.

Results: Phase 1, survey findings indicated that personnel demonstrated a strong need for capacity enhancement.
Phase 2, drafting a curriculum for capacity development in disease and health hazard surveillance, prevention, and
control for public health personnel working in the border areas of Chiang Mai Province, comprising six learning modules as
follows: (1) communicable diseases and emerging-re-emerging diseases, surveillance system management, and disease
prevention and control in border areas; (2) application of digital technology and information systems for disease and
health hazard surveillance and control; (3) health hazards and public health risks in border areas; (4) public health laws
and regulations concerning disease and health hazard control; (5) health communication and community cooperation;
and (6) community participation skills. Phase 3, curriculum implementation testing showed the highest level of satisfaction.
The knowledge measurement found that knowledge scores before and after the training were significantly different (p <
0.05) in all aspects. Phase 4, evaluation and improvement of implementation planning revealed that leaming techniques
should be enhanced, learing time extended, and evaluation activities increased in actual field settings. There was a
suggestion to have an annual training plan should be established for public health personnel in the border areas of Chiang
Mai Province.

Conclusion: The study concludes that a capacity-building training program in disease surveillance, prevention,
control, and health hazard management for public health personnel working in border areas of Chiang Mai is essential and
should be continuously implemented. Moreover, strengthening these capacities will enhance service efficiency and

reinforce the public health system in border areas, enabling a more effective response to future health challenges.
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disease surveillance, prevention, control, and health hazard management on the

Chiang Mai border
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disease surveillance, prevention, control, and health hazard management on the

Chiang Mai border
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Original Article

Comparison of the incidence of high-grade squamous intraepithelial lesions (HSIL)
between women infected with HPV 16/18 and Non-16/18 Types

Phiset Jomjak
Sanpatong Hospital

ABSTRACT

Introduction: Human papillomavirus (HPV) infection, particularly with types 16
and 18, is a major risk factor for the development of high-grade squamous
intraepithelial lesions (HSIL) of the cervix. However, other high-risk HPV types (non-
16/18) may also lead to HSIL, especially in cases of persistent infection. Evidence
regarding the incidence of HSIL and associated risk factors in the Thai context remains
limited. Therefore, further studies are warranted to provide empirical data to support
appropriate prevention, screening, and management strategies.

Objective: To compare the incidence of HSIL between women infected with HPV
types 16/18 and non-16/18, and to analyze the risk factors associated with its progression.

Study Method: A cross-sectional descriptive study was conducted using
retrospective data from women infected with high-risk HPV who underwent
colposcopy at Sanpatong Hospital, Chiang Mai Province, between 2014 and 2024. A
total of 599 cases were included. Data were analyzed using descriptive statistics, the
Chi-square test or Fisher’s Exact test, and Binary Logistic Regression.

Results: The participants had a mean age of 47.45 + 9.68 years, with 40.57% aged
between 50 and 59 years. The incidence of HSIL was 47.69% in the HPV 16/18 group
and 39.94% in the non-16/18 group (p = 0.056). Factors significantly associated with
HSIL were non-use of oral contraceptive pills (AOR = 0.27, 95% Cl = 0.18-0.38, p <
0.001), husband’s smoking (AOR = 6.00, 95% Cl = 3.67-9.81, p < 0.001), and HIV
infection (AOR = 262, 95% Cl = 1.35-5.10, p = 0.005). The predictive model
demonstrated a classification accuracy of 66.10% and an area under the ROC curve
(AUROCQ) of 0.72, indicating fair to good discrimination.

Conclusions: Oral contraceptive use, husband’s smoking, and HIV infection were
significantly associated with HSIL. Although HPV non-16/18 infection was not
statistically significant, it was still associated with a considerable rate of HSIL,
underscoring the importance of vigilant monitoring.
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Clinical outcomes of telepharmacy services for outpatients receiving warfarin
during the COVID-19 pandemic at Maharaj Nakorn Chiang Mai Hospital

Kasamaporn Noomphun', Ladawan Siriluck’, Wirunya Pawadath', Atinart Pengwong',

Surarong Chinvvongz, Dujrudee Chinvvongz, Mantiwee Nimworapan2
!Pharmacy Division, Maharaj Nakorn Chiang Mai Hospital,

2Pharmaceutical Care Department, Faculty of Pharmacy, Chiang Mai University

ABSTRACT

Introduction: The development of a postal medication delivery system and
telepharmacy services in patients receiving warfarin during the COVID-19 pandemic at
Maharaj Nakorn Chiang Mai Hospital lacked operational outcome data.

Objective: To evaluate the impact of telepharmacy services on International
Normalized Ratio (INR) control within therapeutic ranges and adverse drug reactions
(ADRs) among warfarin-treated outpatients, and to identify factors associated with
achieving target INR levels in patients receiving warfarin through postal delivery services.

Study Method: This retrospective study examined outpatients enrolled in a postal
warfarin delivery program from January 1, 2021 to July 31, 2021 at Maharaj Nakorn Chiang
Mai Hospital. Pharmacists conducted telephone follow-up calls to monitor medication
adherence. Data were analyzed using descriptive statistics and logistic regression analysis.

Results: Among 149 patients, the prevalence of therapeutic INR before and after
postal warfarin delivery was 52.3% and 45%, respectively. Forty-four patients (29.5%)
maintained therapeutic INR levels continuously both before and after completion of the
postal warfarin delivery program. Minor bleeding events occurred in 8 patients (5.4%).
Factors significantly associated with achieving target INR levels included diabetes mellitus
(aOR: 0.16, 95% Cl: 0.05-0.57, p = 0.005) and therapeutic INR level prior to postal delivery
(aOR: 3.00, 95% Cl: 1.38-6.58, p = 0.006).

Conclusions: The prevalence of therapeutic INR levels among patients receiving
telepharmacy services was relatively low. For optimal outcomes in postal warfarin
delivery programs, patients should achieve therapeutic INR control before program

initiation and have no history of diabetes mellitus.

Keywords: postal delivery, COVID-19, telepharmacy services, warfarin, INR, adverse drug

reactions
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Tsasau*
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NSTEMI = non-ST segment elevation myocardial infarction; STEMI = ST segment elevation myocardial infarction
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"Antiplatelets Toun aspirin clopidogrel
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lutundugnlasinissvenndnisunislyswddyeaniunisalunsszuialifalalsun

aneiuglng 2019

nguien INR nduian INR
o P N Unadjusted Adjusted
Uade ogludaams  eguenyaens p-value p-value
o’ Y OR (95% CI) OR (95% CIy*
N (n=67) 3N (n=82)
WA
AN 33 42 1.00
WY 34 40 1.08 (0.57-2.06)  0.811 1.52 (0.67-3.43) 0.314
a1
<60 22 20 1.51(0.74-3.10)  0.256 1.56 (0.62-3.90) 0.342
> 60 a5 62 1.00
Tspsu*
Tsanuiiladings 28 33 1.07 (0.55-2.05)  0.848 1.98 (0.73-5.31) 0.177
Tsalvduludonss 18 26 0.79(0.39-1.61) 0520  098(036-262)  0.962
TsAlmau 6 20 0.30 (0.11-0.81)  0.017 0.16 (0.05-0.57) 0.005
Tselndoss 11 18 0.70 (0.30-1.60)  0.397 1.07 (0.36:3.17) 0.898
Tsani 8 9 1.10 (0.40-3.03)  0.854
lsalnsoun 2 7 0.33(0.07-1.64)  0.176 037 (0.05-2.44) 0.302
Tsalafinanauay 3 1.23(0.24-6.32) 0.801
Amzndaidens
Journal of Nakornping Hospital 2025 Vol.16 No.2 388



HagnseAalinvesuinsndsnssunslnadmiviUlsueniilasuennsinzulugiansseuin

990AIN-19 NLSINGIUIAUNNTIVUATITLG bALl

—
A1519% 3 N1UATITRNITONDBBUUUAILUSLAYY (univariable logistic regression analysis)
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aeugvg 2019 (sie)
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e (n=67) s (n=82)
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steznalumsdeenauieiufindusnmwuuwnmg
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SLE = Systemic Lupus Erythematosus
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Open mini-incision parathyroidectomy under regional anesthesia:

surgical technique and report of the first 8 cases in Nakornping Hospital

Kullaboot Kaewsiri', Papob Nuglor®
!Department of Otolaryngology Nakornping Hospital
2Department of Anesthesiology Nakornping Hospital

ABSTRACT

Introduction: Parathyroidectomy is often required in patients with parathyroid
dysfunction or related conditions. From traditionally operation, new and advances in
surgical and anesthetic techniques, regional anesthesia has emerged as a potential
alternative.

Objective: To evaluate surgical outcomes of parathyroidectomy under regional
anesthesia, including operative details, surgical success, operative time, intraoperative
pain, cost, hospital stay, and postoperative complications.

Study Method: A retrospective descriptive study was conducted among patients
who underwent parathyroidectomy under regional anesthesia in the Department of
Otolaryngology, Nakornping Hospital, Chiang Mai, between May 1 and September 1, 2023.
Demographic data, surgical parameters, and outcomes were reviewed.

Results: Eight patients (6 males, 2 females) underwent the procedure. The mean age
was 45.13 + 1357 years (range, 29-73), with a mean BMI of 2221 + 3.03 kg/m2.
Indications included end-stage renal disease with hyperparathyroidism (n = 7) and
parathyroid adenoma (n = 1). The mean operative time was 108.13 + 30.30 minutes. The
mean operative cost per day was 15,597.50 + 648.53 THB. Intraoperative pain assessed
by the Visual Analog Scale (VAS) was O in seven patients (87.5%) and 2 in one patient
(12.5%). All seven patients on maintenance hemodialysis continued treatment without
interruption. A transient unilateral phrenic nerve block occurred in one case but surgery
was completed safely, and the patient recovered fully postoperatively.

Conclusions: Parathyroidectomy under regional anesthesia yielded excellent surgical
outcomes with minimal intraoperative pain, low complication rates, and reduced
anesthetic risks. This approach represents a safe and effective alternative to general

anesthesia, particularly in high-risk patients.

Keywords:  parathyroid, regional anesthesia, parathyroidectomy, subtotal

parathyroidectomy, hyperparathyroidism
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Effect of tele nursing on the self-efficacy of patients with acute myocardial
infarction (ST-segment elevation myocardial infarction, STEMI) in
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ABSTRACT

Introduction: ST-segment elevation myocardial infarction (STEMI) is a cardiac emergency
that requires continuous rehabilitation after discharge, particularly enhancing self-efficacy.

Objective: To study the effects of telenursing on self-efficacy among STEMI patients
through telenursing via video calls.

Study Method: This was a quasi-experimental study using a one-group pretest-posttest
design conducted from August 25 to December 23, 2023. The study included STEMI patients
diagnosed and admitted to the Cardiac Intensive Care Unit at Nakornping Hospital, aged 18
years and above, able to communicate in Thai, with access to the Speedy Tele system, not
participating in other self-efficacy programs during the study, and without severe psychiatric
history or communication impairment. Participants were purposively selected and received
telenursing care via video calls once weekly for one month. Self-efficacy was assessed using
the Cardiac Self-Efficacy Scale. Data were analyzed using descriptive statistics and the
Wilcoxon signed-rank test.

Results: A total of 36 patients participated. The majority were male (61.1%) with a mean
age of 63+12.9 years. Common comorbidities included hypertension (44.4%) and diabetes
mellitus (22.2%). The median cardiac self-efficacy score significantly increased from 2.53 (IQR
2.18-3.19) at baseline to 3.80 (IQR 3.61-4.00) post-intervention (p < 0.001). Before the
telenursing intervention, the highest mean score was confidence in controlling chest pain
through medication (3.08+0.77), while the lowest was confidence in maintaining sexual
activity with spouse (1.63+1.30). After the intervention, the highest mean score was knowing
when to call or visit a doctor (3.89+0.31), while confidence in maintaining sexual activity
remained the lowest (2.75+1.16). However, this item had the fewest respondents (n=8).

Conclusions: Telenursing effectively enhanced cardiac self-efficacy among STEMI
patients. Telenursing interventions should be integrated as part of continuous care

guidelines following hospital discharge.

Keywords: telenursing, acute myocardial infarction, self-efficacy, STEMI
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Effect of tele nursing on the self-efficacy of patients with acute myocardial

infarction (ST-segment elevation myocardial infarction, STEMI) in Cardiac Care
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Effect of tele nursing on the self-efficacy of patients with acute myocardial

infarction (ST-segment elevation myocardial infarction, STEMI) in Cardiac Care

Unit, Nakornping hospital, Chiang Mai province
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Original Article

Factors associated with rapid decline in kidney function
among stage 5 CKD patients at Chomthong Hospital

Nopparat Sanyakeun', Surachet Vongsanim?
IInternal Medicine Department, Chomthong Hospital

2Department of Internal Medicine, Chiang Mai University

ABSTRACT

Introduction: Currently, the main issue for patients with end stage kidney disease is
the lack of appropriate planning due to an unknown timeline and factors influencing
rapid initiation of renal replacement therapy (RRT).

Objective: To investigate the factors associated with rapid progression in stage 5 CKD
and the factors related to initiation of RRT within 12 months.

Study Method: This retrospective study involved patients with stage 5 CKD who
received renal replacement therapy, using electronic hospital data from Chom Thong
Hospital from 2014 to 2024. Data collection to assess the annual decline rate of renal
filtration, the time from diagnosis to initiation of renal replacement therapy (RRT), and
associated factors. Multivariable logistic regression analysis was used to identify factors
associated with rapid CKD progression. Adjusted odds ratios (Adj. OR) and 95%
confidence intervals were reported.

Results: A total of 146 eligible patients were included, with a mean age of 57.8
+13.23 years, and 43.15% were female. The mean eGFR was 11.63 + 2.69 mL/min/1.73
m2. The average annual decline in eGFR was 7.42 + 6.02 mL/min/1.73 m?, and the
median time from diagnosis to RRT initiation was 15 months (IQR 15, min 3 — max 11).
The most common causes of CKD were diabetes mellitus (39.7%) and hypertension
(15.8%). Factors associated with rapid progression of CKD included urinary protein
excretion 24 g/day (Adjusted OR 6.67, 95% Cl 2.02-22.05, p = 0.002). Factors associated
with initiation of RRT within 12 months were eGFR <12 mL/min/1.73 m2 (Adjusted OR
2.96,95% Cl 1.31-6.68, p = 0.009) and urinary protein excretion 24 g/day (Adjusted OR
8.45, 95% Cl 3.28-21.80, p < 0.001).

Conclusions: Patients with stage 5 CKD at Chom Thong Hospital experienced a
relatively rapid decline in kidney function. High levels of proteinuria and low baseline

eGFR were significantly associated with earlier initiation of renal replacement therapy.

Keywords: rapid progression in stage 5 CKD, dialysis initiation, Chomthong Hospital,

eGFR, urinary protein excretion
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6. Duration from diagnosis to RRT
fio srevandudidedelndeseszesd 5
auislasunmstrdemaunule
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wazruua significant level 7 5% 974
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DEFF x N x p(1 - p)

= N — 1) + p(1
dl. (4 Fp(l—p)

198 N = VURFIBEN

Design effect (for cluster surveys-DEEF) =
1 Population size (N) = 146 Confidence
limits (d) = 5%

Hypothesized % frequency of outcome
factor in the population (p) = 50 % + 5%
mslnseidaya
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(Descriptive statistics) lng Uy G
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FuanuwanuuuUnFlY Student’s T-test uawllal
uanuaIuuUnd 14 Wilcoxon’s Rank-sum
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dvfuteyatienmunin 14 Chi-squared test
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MBEDA Logistic regression U L@UBNAMIY
A1 Odds ratio kagA1 95% C|
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Glomerular filtration rate

Baseline characteristics n'l;o’;zlé Rapid eGFR Normal eGFR p-value
decline (n=34) decline (n=112)
Age (years), mean (SD) 578 (13.23) 54.9 (13.84) 58.7 (12.98) 0.144
Female, n (%) 63 (43.15) 15 (23.81) 48 (76.19) 0.897
BMI, mean (SD) 2237 (4.45) 23.30 (4.81) 2208 (4.31) 0.166
Hb (g/dL), mean (SD) 9.8 (1.93) 10.1 (1.86) 9.7 (1.95) 0.376
BUN (mg/dL), mean (SD) 46.0 (17.80) 42.1 (11.30) 47.1 (19.20) 0.063
Cr (mg/dL), median (IQR) 4.58(4.03,530)  4.50 (3.87,4.99) 4.60 (4.15, 5.40) 0.296
eGFR (ml/min/1.73m?, mean (SD) 11.63 (2.69) 11.88 (2.59) 11.54 (2.72) 0.525
HbA1C (mg%), mean (SD) 89 (2.14) 9.1 (2.09) 89 (219) 0.712
K (mEg/L), mean (SD) 4.1 (0.68) 4.0 (0.65) 4.1 (0.68) 0.565
HCO3- (mEg/L), mean (SD) 22.1 (4.09) 21.6 (3.77) 223 (4.18) 0412
Albumin (g/dL), mean (SD) 3.4 (0.48) 32(0.58) 3.5 (0.43) 0.022
UPCI (mg/dL), median (IQR) 4.00 (2.5, 5.78) 5.08 (4.15, 7.65) 3.55 (237, 5.00) <0.001
Medication use (%)
Furosemide 45 (30.82) 11 (24.44) 34 (75.56) 0.825
RAAS blockade 10 (6.85) 0(0.00) 3(100.00) 0.117
(@] 110 (75.34) 28 (25.45) 82 (74.55) 0.279
Hydralazine 49 (33.56) 18 (36.73) 31 (63.27) 0.006
Simvastatin 34 (23.29) 7(20.59) 27 (24.11) 0671
Atorvastatin 16 (10.96) 4.(25.00) 30 (23.08) 1.000
Glipizide 22 (15.07) 7(31.82) 27 (21.77) 0.304
Insulin Mixtard 28 (19.18) 11 (39.29) 23 (19.49) 0.026
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Factors associated with rapid decline in kidney function among stage 5 CKD patients at
Chomthong Hospital
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Glomerular filtration rate

Baseline characteristics Total Rapid eGFR Normal eGFR p-value
n=146 decline (n=34) decline (n=112)
Underlying disease
DM 69 (47.26) 21 (30.43) 48 (69.57) 0.053
HT 125 (85.62) 26 (20.80) 99 (79.20) 0.097
DLP 25 (17.12) 4(16.00) 21 (84.00) 0.344
Other 8(5.48) 1(12.50) 7 (87.50) 0.681
Cause of ESRD
DM 58 (39.73) 20 (34.48) 38 (65.52) 0.009
HT 23 (15.75) 4(17.39) 19 (82.61) 0.466
Glomerular disease 1(0.68) - - -
Stone 8(5.48) 1(12.50) 7 (87.50) 0.681
PKD 1(0.68) - - -
Unknown 54 (36.99) 8(14.81) 46 (85.19) 0.063
Other 1(0.68) - - -

Hb:Hemoglobin, BUN:Blood urea nitrogen, Cr:Creatinine, eGFR:Estimate glomerular filtration rate, UPCl:Urine
protein creatinine ratio, RAAS:Renin angiotensin aldosterone system, CCB:Calcium chanel blocker, DM:Diabetes
millitus, HT:Hypertension, DLP:Dyslipidemia, PKD:Polycystic kidney disease, ESRD:End stage ranal disease

a19e7 2 TeyadiUelsalasedisvesd 5 Aldmsvndamawnulaianiely 12 e uag
w6 12 piay

Duration for RRT

Baseline characteristics p-value
Early initiation of RRT  Late initiation of RRT
Age (years), mean (SD) 56.4(13.53) 589 (12.99) 0.275
Female, n (%) 30(47.62) 33(52.38) 0.342
BMI, mean (SD) 22.47 (4.58) 22.29 (4.37) 0.815
Hb (g/dL), mean (SD) 9.6 (1.87) 9.9 (1.97) 0.366
BUN (mg/dL), mean (SD) 46.3 (16.11) 45.7 (19.06) 0.828
Cr (mg/dL), median (IQR) 4.69 (4.07,5.99) 4.45 (4.01,5.06) 0.053
eGFR (MmU/min/1.73m?), mean (SD) 10.67 (3.07) 12.35 (2.09) <0.001
HbA1C (mg%), mean (SD) 9.5 (2.28) 83 (1.86) 0.028
K (mEg/L), mean (SD) 4.0 (0.64) 4.1 (0.70) 0.221
HCO3- (mEg/L), mean (SD) 21.7 (3.53) 22.4 (4.46) 0.274
Albumin (g/dL), mean (SD) 33(0.51) 3.5 (0.43) 0.007
UPCI (mg/dL), median (IQR) 4.83 (4.00, 7.40) 3.00 (2.00,4.50) <0.001
Medication use (%)
Furosemide 21 (46.67) 42 (41.58) 0567
RAAS blockade 3(30.00) 60 (44.12) 0515
CCB 51 (46.36) 12 (33.33) 0.171
Hydralazine 32 (65.31) 31 (31.96) <0.001
Simvastatin 11 (32.35) 52 (46.43) 0.147
Atorvastatin 7(43.75) 56 (43.08) 0.959
Glipizide 10 (45.45) 53 (42.74) 0.813
Insulin Mixtard 18 (64.29) 45 (38.14) 0012
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Duration for RRT

Baseline characteristics — — p-value
Early initiation of RRT  Late initiation of RRT
Underlying disease
DM 34 (49.28) 29 (37.66) 0.157
HT 53 (42.40) 10 (47.62) 0.655
DLP 12 (48.00) 51 (42.15) 0.591
Other 62 (44.93) 0.138
Cause of ESRD 31 (35.23)
DM 32 (55.17) 53 (43.09) 0.017
HT 10 (43.48) 62 (42.76) 0972
Glomerular disease 1 (100.00) 61 (44.20) 0432
Stone 2 (25.00) 63 (43.45) 0.466
PKD 0(0.00) 46 (50.00) 1.000
Unknown 17 (31.48) 62 (42.76) 0.029
Other 1 (100.00) 31 (35.23) 0.432

dowdeuifisudeyaitugiusening
N U AT M denvesnsiatuesle
9819520157 (rapid decline; eGFR ana <
1NN 10 ¥a./A9/1.73 93.u. diel) fungu
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Wiy Lﬁ@LU%%JULﬁEJUﬂa'm’Jj{hSﬁé]J@QLéiu
mimummmmulmmaiu 12 fou ﬂUﬂaw
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ﬂ?jiJ Hydralazine M sl481 Insulin mixtard
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Outcome Total

Rapid eGFR decline

NormaleGFR decline  p-value

Annual eGFR decline rate 7.42 (6.02)

(mU/min/ 1.73 m?), mean (SD)

16.31 (5.67)

4.72 (2.50) <0.001*

MIAT1E ida To Tidu W ST umudey
s uInwealsalateSiszosd 5 Tdun
Tusiuisludaans (UPC) uaranvnwes
Tsalaeefiunanlsaruinnu Jededid
navzasANULdenvaslsalatedisyes i 5
ﬁamé’ayﬁuiuLﬁamﬁaﬁwﬁaﬁqaﬁwa‘um
Tade laund 91y wwa sedudayduluion

T,immmmﬁﬁJummmaqmiﬂwﬂ’ ANALNU
1o nufldadeifiouausunalusiuisly
Yaeny faus 4 nFuseTuiiui duudiv
mnudensgnadmedsalatesiseesd 5
UM 4

aedt 4 Jadeiiduiusiuanudonetesimswetsalnsesissesi 5 Rapid eGFR decline
(eGFR decline >10 ml/min/1.73 m?)

Characteristic Crude OR (95% CI)  p-value Adj. OR (95% CI)* p-value

Age = 65 years 0.65(0.28-1.52) 0.320 0.80(0.31-0.04) 0.636
Female 1.05 (0.49-2.28) 0.897 1.37 (0.58-3.22) 0.468
BMI groups (kg/m?)

<18.5 0.60 (0.15-2.29) 0.451

18.5-23 1.00 - - -

>23 1.33(0.59-3.02) 0.492
eGFR <12 ml/min/1.73 m? 0.91(0.42-1.97) 0.813 - -
HbA1C = 6.5 3.40 (0.39-29.90) 0.270 - -
Alb = 3 gm/dL 0.26 (0.08-0.80) 0.018 0.61(0.18-2.05) 0.428
UPCI == 4 ¢/g 8.09 (2.66-24.55) <0.001 6.67 (2.02-22.05) 0.002
Furosemide 1.10(0.48-2.50) 0.825 - -
Cause of ESRD

DM 2.78 (1.27-611) 0.011 1.46 (0.60-3.55) 0.407

HT 0.65 (0.21-2.07) 0.469 - -
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Characteristic Crude OR (95% CI)  p-value  Adj. OR (95% CI) p-value

Age = 65 years 0.76 (.38-1.54) 0.449 0.96 (0.41-2.25) 0.927
Female 1.38 (0.71-2.67) 0.343 1.21(0.53-2.71) 0.649
BMI groups (kg/m?)

<18.5 0.64 (0.23-7.19) 0.396

18.5-23 1.00 - - -
>23 0.98(0.48-2.01) 0.962
eGFR <12 ml/min/1.73 m? 2.51(1.28-4.92) 0.007 2.96 (1.31-6.68) 0.009
HbA1C = 6.5 8.17(0.94-71.71) 0.057 - -
Alb = 3 gm/dL 0.27 (0.08-0.90) 0.033 0.81(0.21-3.07) 0.755
UPCI & 4 ¢/g 8.79 (3.88-19.91) <0.001 8.45 (3.28-21.80) <0.001
Furosemide 1.23(0.61-2.49) 0.567
RAAS blocker use 0.54(0.13-2.19) 0.390 - -
Cause of ESRD

DM 2.26 (1.15-4.46) 0.018 1.31(0.55-3.13) 0.544

HT 1.02(0.41-2.49) 0.972 - -
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