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Original Article

Factors influencing survival in patients with non-acetaminophen acute liver failure

receiving continuous intravenous N-acetylcysteine

Krittatee Kawila
Pharmacy Department, Nakornping Hospital

ABSTRACT

Background: The management of acute liver failure (ALF), particularly non-acetaminophen
induced acute liver failure (NAIFALF), presents a significant challenge in healthcare settings
where liver transplantation facilities are limited. Understanding the factors that contribute to
the successful use of continuous intravenous N-acetylcysteine (IV NAC) could be crucial for
optimizing treatment strategies and improving patient survival rates.

Objective: This study aimed to identify the factors associated with the 21-day survival
rate of NAI-ALF patients who received continuous IV NAC at hospital with limited liver
transplantation capabilities.

Methods: This retrospective cohort study was conducted at Nakornping hospital from
January 1, 2022, to December 31, 2024. Data were collected from the medical records of all
NAI-ALF patients who received IV NAC and had been followed up for 21-day survival outcome.

Results: Out of 198 patients with acute liver failure (ALF) who received IV NAC, 74 met
the inclusion criteria (37.37%). Of these, 50 (67.57%) were male, a median age was 44 years
(IQR 34-62) and HE grades llI-IV were observed in 16 patients (21.62%). The primary etiology
of ALF was drug or toxin-induced (n = 33, 44.59%). The median duration of IV NAC administration
was 96 hours (IQR 24 - 192). The overall 21-day survival rate was 56.75%. Non-serious
adverse drug events occurred in 3 events (4.41%). Analysis revealed that only factor
associated with improved survival was continuous IV NAC administration = 72 hours (AOR =
19.573, 95% Cl 4.509 - 84.961, p < 0.001). Factors associated with reduced survival were NAI-
ALF caused by viral hepatitis infection (AOR = 0.098, 95% CI 0.012 - 0.774, p = 0.028) and
requirement for mechanical ventilation (AOR = 0.176, 95% CI 0.043-0.713, p = 0.015).

Conclusion: In hospital settings where liver transplantation is unavailable, the
administration of continuous intravenous N-acetylcysteine (IV NAC) for more than 72 hours
may serve as a crucial strategy to improve survival rate in patients with Non-Acetaminophen
Induced Acute Liver Failure (NAI-ALF). This approach is particularly effective in patients

whose conditions have not yet progressed to a critical stage.

Keywords: non-acetaminophen induced acute liver failure, factors, survival, IV N-acetylcysteine
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receiving continuous intravenous N-acetylcysteine

unun

Tsafunedsundwdulsafinisyieu
veeduanategnesinsiadanarnliiina
naxeINsHAUNANISANRY (Encephalopathy)
amzmsudsnveadeniinuni (Coagulopathy)
LAZOIUAANMIZUNINGDUVDINITVINIUVD
piviznrgluduaInalyszuu tngnuin
Jouaz 69.4 VLZJV]?’]U&’]LMG!‘U@Qﬂ’]iLﬁ@Iiﬂ
Yovay 26.1 Dannnuiainerdudilalyen
acetaminophen $a8ay 2.5 ﬁmmmm
nsindelafadudniay uazdovay 1.7
flawmnu19nen acetaminophen™ faugidn
sudulsanulates ludssinalvegi@nisal
asiinlsaidu 62.9 518 deUsyuinsg
1,000,000 AU A8l LANUINBASINISFLTIN
n1elu 30 Tundrinidrfunisinyigens
Yovay 26.7 Fanrsrrdnugnarsduily
mﬁﬂwwﬁﬂiui{ﬂasiiﬂﬁmwﬁhjmmm
$nw1iie389u Jagiuludszinalne
nssnweensidadgnaeduliaunse
ilddmsugUielsadulnennsienie
TINNANALATY 19U N1TVIALABULUTINA
oYz iiiingdennsafuiing aumieuves
A01UNEIUA LazTiuanaivivTndides
auafiheneulazudainissndndgnaes
Hudu

N-acetylcysteine (NAC) tluansfinu
auyadasy (Antioxidation) wazifuansiadu
Tun1sa$19 glutathione Feflunumandlu
n1sUesiulgadauaInaIsie lu
N-acetylcysteine JULUURANVADAGBARN
(V NAQ) 18w endildidunindenusn (Drug
of choice) Tun1s5n¥1lsARul1831n
acetaminophen 4 1u1U waydiinany
AMIANH NGB LLARS ALY ANS AN
IV NAC Tunis$hwgUaelsasune@eunau
lail§iTannan acetaminophen AL

A8 (Non-Acetaminophen-induced Acute

Liver Failure; NAFALF)?? §9n5@nwnluy
annuansliifiudi dmsnsdedinann
amgdunedeunduliunnsieiu usgied
165U IV NAC fisondin laldeadnsunisinde
Ugnaeduuinnin (ransplant-free survival)
wavszezandnwiilulsmeiuiadundn
TnglannzlungugUaefidennislisuuse
yonaintuiinisane1nisld IV NAC
wuuseLiiosuIuuInnda 72 $alus Taeld
IV NAC JULUU 3-bag regimen Usgnausiey
Bag 71 1 T &1uLuU Loading dose (LD) lu
A 150 me/ke ludalususn waz Bag 7l 2
Tuguin 12.5 meske/hr Tu 4 §2lus daly
warmuAe Bag 7 3 TWawIn 6.25 me/ke/hr
ag19noLiosaua INR Hounin 1.5 i
wadnsAmdululufiamadieatu®™ agadls
mun1sld IV NAC Ssflanumannvangluizes
YAET LarsEEzafilnen Slnnusiu
Foelin1sdnuideiuifuiiorvun
LuINeN5§nYIRTaLau  uonanniu
HagtudslifimsAnuietadofidsnaresnm
n1559a73mlun1sTien IV NAC wuuseiias
Tughedunedsunduitlildianmgain
acetaminophen AU

Fedumnanunsnszydadeiidenade
mssendinlunislien IV NAC wuusesiiadu
U8 NAFALF 919998aduayun1sineuty
ns¥nulivngay uwaziinusslevigegaly
nssnwgthedunedeunduluaniunisal
‘1‘7l|ﬁ‘ﬁaﬁﬂﬁlﬂiumi%'ﬂw’lﬁﬁﬂﬂﬁﬂhﬁﬂﬂgﬂﬂ"lEJ(;fU
ngUszaeRvaInITIdY

nMsenwiifesnisAnundedadefidmane
on31n155eadinnielu 21 Ju vpensly
IV NAC wuvsieioslugirsfuneidoundu
Alail§iTanmnan acetaminophen lAuLA
(NAI-ALF) Tulsanevrafifidesialy
mssdnUgnanesy
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Uadundanadonissondinlunislien N-acetylcysteine nsurasnaitaonal (IV NAC)
wuusterlladlugUiedunedeunduiililafiannnain acetaminophen iuvun

sUnuunsAnen

sUnuunIsnerannne luninawuy
goUnds (Retrospective cohort study) 1ae
Wusiusudeyadoundsaniyszideu

nsAnwdldiiunusRansususes
waTUITRAINAMLNTIUNITITYTITUNNTIVY
Tsmeunauasisd Susesiudl 27 wgadneu
2567 Lauiiuses 175/67
Uszrnsitlddne

JUrsnnsteiidriunisinuealu
Tssngnurauasiad G5l IV NAC dmsu
Snwamzdunedounduililatanmgen
acetaminophen tAUYU1A (NAIFALF) s
Fufl 1 un31Au w.e. 2565 Fa 31 Furnay
W.A. 2567
naueiAaLdn (Inclusion criteria)

fUaeiifony > 18 T fildFuen IV NAC
nausiAnean (Exclusion criteria)

{8 NAFALF filsiansnsafinniudng
n35eaTAnld t Yudt 21 wdsnld IV NAC
Fnsuazietesdiefilisunuteya

duAuteyadingudeyadiannseind
wagdayaanivsziley Adunsnsivdey
AUANYTAIVBITBYAAULNUTNITAALYN
wagtnaeinsfnesn usIUTINdeya laun
U3z iRn13snen Usziinislden nansiania
WU uRAn1ssenIneniIsueulsaneIuia
Fauddouiiuuazndmyald IV NAC uay
AAN1NN1950ATIN warn1TdIRLND T
nsfnusensiidatgnaiefuauiisiud
21 nsangdaedignisdne deazsausi
Joyamuwuuiufinteya (Record form)
Jaduiivinnnsinun

HadNsnEn (Primary outcome) Jaduil
9198 NARBINIIN1TIOATINLUNITIA IV NAC
TuglUay NAALF oA 01g e dedisnanie
JEAUAIINTULITIVBINIL NAIFALF a1Lne
Y83 NAIFALF (8198991nn1938adavesunme

Aeuduly IV NAC uaefiansm ICD10 $23)
HansIaaiesuuRnisneuls IV NAC 1
eGFR INR Total bilirubin Serum albumin
sULUU Yu1a SEeEaa 1Ty IV NAC wag
Yadusiudu 9

NARN5T9 (Secondary outcome) latn
N350ATIALAYTIY SEBaMTUBULTNEIUA
wazmgnsallifiaUsyasaannmsly IV NAC
Aty

Non-Acetaminophen Induced Acute
Liver failure (NAIFALF) 11809 AU
doundudlildfianvgainnislden
acetaminophen tAuTWIA TaEWUAITYINU
YoIAURAUNASINAVLAINRAAUNRTUY
N1991191UVDIANDY LazAURAUNFAVDY
nsudsinvendon (INR > 1.5)

Intravenous N-acetylcysteine (IV NAC)
nunedia n15lien N-acetylcysteine JUKUU
AN NVADALEDAR

n1359033nlun1519e1 IV NAC (Overall
survival 21 days after IV NAC) #1884
fU78 NALALF ild3un1sinuidag v NAC
Wa50nTin o Tuii 21 wdwanle IV NAC

Hepatic encephalopathy (HE) #3180
Ispaneunasuiduanuiaunflunisinnu
maaaumﬁwuléﬂuéﬂaEJIiﬂéfULL%& (cirrhosis)
ImEJLawwasm?héﬂwimﬁuLL%@S%&JW’TW
(end-stage liver disease) nsiAnlsAaLDS
maéfuLﬂuﬁqﬁa%ﬁamw”wmmaqé'fuﬁ
Uﬂwiaﬂazhﬁmlﬁd (severe hepatocellular
failure)®®” sTiammguLLiaﬁuaﬂiﬂaumLméfu
(grade) a1150LUITEAUAILTULTIINUDEY
ldunnm1u West Haven Criteria (WHC)
Todu grade 0 4 Ve

Model for End-Stage Liver Disease
score with additional
(MELD-Na score) 18 in3nafiodniu
‘UizLﬁummquLLsaLLaswmﬂiiﬁmml,?im

sodium level
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receiving continuous intravenous N-acetylcysteine

TunsdeTinanazfunds dWefiansan
nsinsushwdensdauananesiut
3-bag regimen 1188 N5 IV NAC
agasewiies Usznaudie Bag 7 1 Turuin
150 me/kg Tudaluausn way Bag 7 2 Tu
R 12.5 me/ke/hr Tu 4 Falus ol was
aue Bag 71 3 Tuwun 6.25 me/ke/nr™

Loading dose (LD) #s1e5i A5 IV NAC
ag19noiiios Bag 7 1 luwuin 150 me/ke
Tudaluwsn way Bag 7 2 luvuin 12.5
me/ke/hr Tu 4 3l daly

Maintenance dose (MD) un8fis N5l
IV NAC ag19siaLiloq Bag 71 3 luawia 6.25
mg/kg/hr auAT INR < 1.5

Drug Induced Liver Injury (DILI)
wneis Msuiaiuresiuiiesnine 8103
wananulddaudsusniauidndosauds
funeaudeTinla

Adverse drug event (ADE) % a1 18 @ 9
wgnisallifsUszasdilifintusendng
n155nw1 waglasunisusefiuuaiing
ANNduRusAuNsIten ldinasiinainnisley
grunUnivieiiuaun nsldenlumsdinn
TngaslavsogUfivg

Serious ADE wu1efi imen1sadlaifia-
UszasAannisidenfiintudemadeduae
P890y 1 U9 tAun @eTin dunsiededin
Winsezailunsinviuiuiy wazau 9
fiflaudfgynienisunne™®

Non-serious ADE %1184 t116n15adlaifis-
Uszasdannistdoniindulsidanensdi
iziﬂ*ﬂu Serious ADE™”

Acute ontop Chronic Liver Failure (ACLF)
v ngueInsiAinnsdenanmves
Fuategrudoundululsaduiiodinde
T5Adunds Saufunisiiansyinauduman

DEINAYUNAUVDITZUUDIBIZAIAY VD
s19met
nsAaTzidaya
FwungUrseandu 2 ngu aunissen
Fin o Yudl 21 AN Uleingnisiine
Foyafiugrugvae Mnsiinssadn
Fanssaunlasinauedieaiadsuardiy
\JoauunnsgIu (Mean = SD) Ansfsegu
(Median) fideaielnd A1desiian uas
ﬂ'ﬁmmﬁqw (Interquartile range) I1UIULAY
Jowaz (Number (%))
maSeumisuseinangy T¥nsinsen
anAgeeyNIY IneMTNATIERRILUIAY wag
fiaulsniuiiaz @l (Univariable analysis)
dmiudeyadangu 19 Chi-square test
w30 Fisher’s exact test dudeyasioidadld
Independent t-test 158 Mann-Whitney U
test mudnuMzTeYn
n15insigianuduiusvestaded
Veatesiunissendin Mn1sTinsien
wyduiusuuvanney (Multivariate logistic
regression) lg¥IN1SIASIEAUUUED
Sumou (2-stage analysis) Tnaidentadesils
A1 pvalue < 0.2 Wi o W11131AS I8N
AUFNNUSv09d998Tneq5 Backward
Stepwise (Wald) il lalunaiinuizas
flgnfusumanisalfiine wauee odd
ratio (OR), 95% confidence interval (Cl)
IneimuntudfAeysana p < 0.05
NANTSANG
MAnsEnwgUaeildsunsidade
amzFuNedgundunnseAulaIu IV NAC
Waaa 198 516 AR UI8DONIINNTTAN YT
F1uu 124 578 1lesanfidnumensadu
Wndidnoan Junder Uiy NAFALF Aldly
nsAnwaay 74 91e Andudesay 37.37
Fauanslunnd 1
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Uadundanadonissondinlunislien N-acetylcysteine nsurasnaitaonal (IV NAC)

wuusterlladlugUiedunedeunduiililafiannnain acetaminophen iuvun

(n =198)

g o - P v alv v
fasnnzdunedsunaunnazduinldiu IV NAC

#Uan2iueIdBunAUIN acetaminophen iuwwA (n = 69)
#asnnazduneideunauan cancer (n = 1)

Transcribing error (n = 6)

145U IV NAC iiipsmnanmgdu (n = 16)

(n = 106)

oy . - % -41 " e = -
Qﬂ’aumazmu’nmauuwauw u\mnaﬂmmﬂn acetaminophen nuwuIn

fnnailafl&d 21 Fu (n = 32)

(n=74)

¥y > - v Vet . -
Fhenmazduneideunauinlildlianwnan acetaminophen iiuvun

rY o P
Samnisseadind 21 Tu
winnsailifisUszad

A 1 Study Flow

HUheiensdsuguengwiniu 44 U (34-62)
dulue)i Junamnesesay 67.57 dvtlanane
fiAiseguindu 21.90 ke/m”(18.90-24.71)
wudrewsuli IV NAC HUaedl ascites Sway

(HE) 526y Hi Seuay 78.38 ANdlsegIuvad
MELD-Na score winfiu 31 (23-37) Aslsegu
283 INR WU 1.91 (1.47-2.62) UagAlsegu
Y04 eGFR V11U 49.92 mU/min/1.73m’

3784 wayin11y Hepatic encephalopathy

M13197 1 dnwaugiiluvesUlseuld IV NAC

(20.45-92.45) (57971 1)

o Survived at 21 days Dead Total
ANy p-value
(n=42) (n=32) (n=74)
LWAYIE, n (%) 29 (69.05) 21 (65.63) 50 (67.57) 0755
WAL, N (%) 13 (30.95) 11 (34.37) 24.(32.43)
91 @), median (IQR) 42 (34 - 60) 46 (38 - 64) 44 (34 - 62) 0.429
BMI (kg/mz), median (IQR) 22.41(18.10 - 24.71) 21.57 (19.61 - 25.10) 21.90 (18.90 - 24.71) 0.434
Tsasm 10 Susuwsn, n (%)
Essential hypertension 12 (10.34) 8(6.90) 20 (17.24)
Diabetes mellitus 5(4.31) 3(2.59) 8 (6.90)
Atrial fibrillation/Atrial flutter 5(4.31) 2(1.72) 7 (6.03)
Dyslipidemia 3(2.59) 3(2.59) 6 (5.17)
Alcoholic cirrhosis 5(4.31) 1 (0.86) 6 (5.17)
Alcohol dependent 4(3.45) 2(1.72) 6 (5.17)
Liver cirrhosis 3(2.59) 2(1.72) 5(4.31)
Hepatitis B infection 1(0.86) 3(2.59) 4 (3.45)
HIV 4 (3.45) 0(0) 4 (3.45)
Chronic Kidney Disease 3(2.59) 1(0.86) 4 (3.45)
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ms1eit 1 dnwazinluvesiiaeneuls IV NAC (o)

o Survived at 21 days Dead Total
annie p-value
(n=42) (n=32) (n=74)
Presence of ascites, n (%) 15 (35.71) 13 (40.62) 28 (37.84) 0.666
HE grade I-Il, n (%) 39 (92.86) 19 (59.37) 58 (78.38) 0.001
HE grade lI-IV, n (%) 3(7.14) 13 (40.63) 16 (21.62)
MELD-Na score, median (IQR) 29 (23 - 34) 35 (23 - 40) 31 (23 - 37) 0.087
PT (s), median (IQR) 21.10(17.03 - 25.15) 27.35 (20.45 - 41.35) 23.25(17.33 - 30.78) 0.020
INR, median (IQR) 1.71(1.39 - 2.12) 2.22 (1.67 - 3.45) 1.91(1.47 - 2.62) 0.035
AST (u/L), median (IQR) 263.00 310.50 267.00 0.597
(139.25 - 2253.25) (66.50 - 2426.00) (89.25 - 2299.75)
ALT (u/L), median (IQR) 139.00 418.50 164.00 0.608
(51.50 - 1267.00) (27.75 - 2626.50) (45.75 - 1590.25)
Total bilirubin (mg/dL), median (IQR) 17.93 (3.62 - 34.00) 13.43 (4.35 - 27.91) 16.63 (4.04 - 31.00) 0.445
Serum albumin (mg/dL), mean + SD 292 + 0.87 3.11 + 097 3.01 £+ 091 0.381
eGFR, (ml/min/l.??)mz), 60.34 33.66 49.92 0.068
median (IQR) (24.78 - 102.04) (15.44 - 76.28) (20.45 - 92.45)
Hospital length stays, days, 12 6 8 < 0.001
median (IQR) (7-17) (3-10) (5-13)

HE: Hepatic encephalopathy, MELD-Na: Model for End-stage Liver Disease with additional sodium level, PT:

Prothrombin time, INR: International Normalized Ratio, AST: Aspartate Transferase, ALT: Alanine

aminotransferase, eGFR: Estimates glomerular filtration rate

dmsusasnssendinlaesi s Juil 21
ndeanla vV NAC WHudevar 56.75 1ae
FUaeiinng HE 3y HI wag IV §8he
assendinlaesiuilusesay 52.70 uag
Fouaz 4.05 a1uaau (p = 0.001) uag

syeziianfiususnwilulsaneiuiaiian
fsegnudu 12 Yu (7-17) Taedheiiiane
HE sedu Hiwag MV Sd1dseg1uves
srpznarfveusnwilulsmeuiadu 11
way 16 Ju mudeu (115799 2)

M19199 2 HANEVRATINVeNTEATIN o Tudl 21 nddle IV NAC 9uuneiesedu Hepatic

encephalopathy
HE grade Total
Clinical outcomes p-value
-l ln-1\v (n=74)
Overall survival 21 days, n (%) 39 (52.70) 3 (4.05) 42 (56.75) 0.001
Hospital length stays, days, median (IQR) 11(7-17) 16 (15 - 18) 12(7-17) 0.134

FUhofisendin a Juil 21 wdsenlasy
IV NAC 97U2U 42 518 d1naveLin
N13MEAUNBBEUNGUYNIEAU Tuunld
il Drug/Toxin (ewag 52.38), Viral hepatitis

(5p@ay 9.52), Metabolic disorder (5p8a%
9.52), Autoimmune hepatitis (¥o8ag 2.38)
wavdu 9 (Fowaz 21.43) 19U Ischemic
hepatitis, Severe Leptospirosis (P197471 3)
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Uadundanadonissondinlunislien N-acetylcysteine nsurasnaitaonal (IV NAC)
wuusterlladlugUiedunedeunduiililafiannnain acetaminophen iuvun
—

a13190 3 Yadeiiluanmnresnmsinndunedeundunnsgdiv

o Survived at 21 days Dead Total
Uaduanvin p-value

' (n=42) (n=32) (N=74)
Viral hepatitis, n (%) 4(9.52) 11 (34.37) 15 (20.27) 0.008
Autoimmune hepatitis, n (%) 1(2.38) 0 (0.00) 1 (1.35) 1.000
Drug / Toxin, n (%) 22 (52.38) 11 (34.37) 33 (44.59) 0.159
Metabolic disorder, n (%) 4(9.52) 0 (0.00) 4 (5.41) 0.129
3uq, n (%) 9 (21.43) 8 (25.00) 17 (22.97) 0.784
laivsuame, n (%) 2(4.76) 2(6.25) 4(5.41) 1.000

sULUULAZIUINYBINITLY IV NAC
wuusieiilosluguan NAFALF W3suiiiey
sewinnguiisendinuazdedin a Yud 21
nasanlasvenundiulug Sevay 83.78
lasvenlusuuuy 3-bag regimen §m 31
N1559A%INTENI19TUNUY 3-bag kay
Non-3-bag regimen L@ n @197 U Le L4 il
WodAgymeand Wuiesar 90.47 uay 9.52
MIUATIAY (p = 0.074) YuU1AE Loading
dose (LD) $ssz8ziaan 5 daluawsn Tunga
AsendindAnssegiudu 200.00 me/kg
(184.43 -202.14) uag 190.33 mgrke
(159.32 - 200.00) lunguilideT3n (p = 0.093)

YL Maintenance dose (MD) fiAiisegu
1umzju‘1’7i5@m%3mﬂu 4.17 mg/kg/day (3.96 -
5.20) way 4.50 me/kg/day (4.16-6.25) Tu
nguiidsdin (P=0.383) szuziianiizuly
IV NAC mendslasunisitiadelidunnsneiu
(p = 0.288) lunguitsendindiasiseguiu
3 4falas (1-30) wagnguidedinidu 14 92l
(1-66) wuinlunguitsendindszeziianlu
N3 IV NAC #aean1s3nendinanuumnsing
nnguilidsdinedriideddy nodan
ey 168 $9lus (00-252) waw 48 alus
(23-72) aud U (p = 0.001) (AN51971 4)

M13797 4 JULUU YU1R UagTEEgIaInsli IV NAC

Survived at 21 days

Dead Total

anuns (n=42) (n=32) (N=74) p-value
LU IV NAG, n (%)
3-bag regimen 38 (90.47) 24, (75.00) 62 (83.78) 0074
Non-3-bag regimen 4(9.52) 8 (25.00) 12 (16.22)
2-bag regimen 1(2.38) 5(15.63) 6(8.11) 0.076
1-bag regimen 3(7.14) 3(9.37) 6(8.11) 0.675
165U LD, n (%) 39 (92.85) 29 (90.63) 68 (91.89) 1.000
4110 LD in 5 hr, me/kg, 200.00 190.33 198.53 0.093
median (IQR) (184.43 - 202.14) (159.32 - 200.00) (179.98 - 200.00)
wuR MD, me/ke/day, 4.17 4.50 4.17 0.383
median (IQR) (3.96 - 5.20) (4.16 - 6.25) (4.06 - 6.12)
szaw3Ul IV NAC, hr, 3 14 9 0.288
median (IQR) (1-30) (1-66) (1-48)
szavmile IV NAC, hr, 168 48 96 0.001
median (IQR) (90 - 252) (23-172) (24 - 192)
yad IV NAC, uw, 4822.00 2538.00 3060.00
median (IQR) (2950.00 - 7021.25)  (1632.25 - 3041.00)  (2015.00 - 6101.25)
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mMsfnmanuduiusvesiladeiiioades
FumssenTislumsli IV NAC wuusewiladly
fU7e NAFALF wudndadesnu ey = 40 T,
ALY wag BMI 2 25 kg/m’ H8n31n15500
FAmlalusnsinaiu COR Wu 0.669, 1.168 way
0.887 uaIRAU UITLAUTZAUAIIUTULSS
YOINMTHUMBIRBUNAU WUI1N158 ascites
wag MELD-Na score > 30 {8n351n1550AT 36
Tiupnsneiu CORLUU 0812 uag 0.684
AU uAnUIEUeTE HE seu v 4
Snsnssendinfivesnitsedu H COR u
0.112,95% C10.029 - 0.442 (p = 0.002)
Hadeiluaunnvesnnzdunedsundu
WudnERuMeLEsunduiiinen Drug
Induced Liver Injury (DILI) 3186151015590 330
lalumnginaiu COR WU 2.100 daunigduane
Bounduiiinan Viral hepatitis wuinisns
M330ATIntioanin COR 1w 0.201, 95% Cl
0.057 - 0.710 (p = 0.013) YadearunansIn
mevesufuRnisvesgUlenaulasu Iv NAC
WU31 INR > 3.5, Total bilirubin > 17.5 mg/dL
wag Serum albumin < 3 g/dL H875I1N15590
FAnlaiusnsnaiu COR Wu 0.405, 1.556 way
1.247 puafu drugUaefiil eGFR < 60
m/min/1.73m” Wu3iens1n1550AT 70
#auni1 COR Wu 0.373 95% C10.139 -
0.997 (p = 0.049) YaFmusuiuy VU9 Uae
s28za1n151 IV NAC wudanissulen
melu 24 %Iuwé“amﬂgﬂﬁﬁaﬁmﬂu NAF-ALF,
n15e13UUUY 3-bagregimen, YUIAVDY
Loading dose (LD) 5 F2luausn = 200 mg/kg
WAZVYUIAVDY Maintenance dose > 6.25
me/ke/day A9n51n15500 TNl uANAN9AU
COoR \Ju 2.189,3.167,1.250 wag 0.593
mud U dauszesnannsiienu = 72 92l
WU3NE8NIIN1558ATINNINNT1 COR 1Ty
13.867,95% Cl 4.449-43.217 (p < 0.001)
Hadesunisdnudy 9 Aldsamiu IV NAC

NUIMMSLASUNSSNEIAI8 Renal replacement
therapy (RRT) sewinafilaien IV NAC, msléisu
Corticosteroid, Vitamin K, Antibiotic, Proton
pump inhibitor (PPI) k&g Lactulose 8951
A1350nT3nldunnaeiy COR WU 1.154,
0.402, 1462, 0.457, 0.379 Uag 0.783 MUAWU
wuianasidasesgienisla naslésu
Vasopressor Waig Fresh frozen plasma (FFP)
Wulin1sTentintesniteg il dednfey
COR 0.118, 0.167 Wag 0.351 MIUAWU

mmamﬁmezﬁ‘ﬁa;&atmuﬁaumﬁm
i entadeiidl pvalue < 0.2 Téun
HE grade IIMV @116 U89017% NAFALF 910
Viral hepatitis N1516 sU8 M3 @199 w (DILI)
55U eGFR < 60 ml/min/1.73m’ A1 INR > 3.5
seezanouduly IV NAC < 24 hr nd9en
gnifiaduilu NAFALF szeznanlunisli
IV NAC > 72 hr n15leuuy 3-bag-regimen
n15ld a3 oetrenelasensngled v NAC
nslasuen vasopressor, corticosteroid, PPI
way FFP U1dadennvinnisiasizsiannsy
ladafnnufwls (Multivariable Logistic
Regression) 1a 61435 Backward Stepwise
(Wald) iefnidentladediinasenissendin
donruguynduwls wuinfidadeddy
5 U3en13 MwA 556U eGFR, A1 INR, @16
Y81n 172 NAI-ALF 910 Viral hepatitis,
srezi1a1n1509% IV NAC waznisldia3eq
Frgmele Tnedadeiiddeddyviadily
N1SNYINTAIN1550ATIN0Y19DATE AD
svaatunslie) IV NAC wiundi 72 93l
AOR 18 u 19.573,95% C14.509 -84.961
(p < 0.001) Tuvmugfiamnvosn1ag NAHALF
970 Viral hepatitis uazn15ldie3 osteniela
Juadeiduiussulonmamssentiniianas
pesiiedfny AOR 1 0.098, 95% Cl 0.012
-0.774 (p = 0.028) wag 0.176, 95% Cl 0.043 -
0.713 (p = 0.015) MUY (15737 5)
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Uadundanadonissondinlunislien N-acetylcysteine nsurasnaitaonal (IV NAC)

wuusterlladlugUiedunedeunduiililafiannnain acetaminophen iuvun
T —
M15197 5 anuduiusvesdadeninetdesiunissendinlunisly IV NAC wuusisiiieslugvae
suedsunduililaiiavenain acetaminophen Wfuvun

Uade Crude OR (95% Cl)  p-value  Adjusted OR (95% Cl) p-value
218 240V 0.669 (0.257-1.740) 0.410
LA Y18 1.168 (0.439-3.113) 0.755
BMI > 25 kg/m2 0.887 (0.284-2.773) 0.836
FEAUATNTULIIVDINTIE NAI-ALF
fnnziiesny 0.812 (0.315-2.092) 0.666
HE Grade llI-IV 0.112 (0.029-0.442) 0.002
Grade Il Reference
MELD-Na score > 30 0.684 (0.270-1.733) 0.423
AUnAY09N193 NAI-ALF
DILI 2.100 (0.814-5.420) 0.125
Non-DILI Reference
Viral hepatitis infection 0.201 (0.057-0.710) 0.013 0.098 (0.012-0.774) 0.028
Non-Viral hepatitis infection Reference Reference
nansIImeasufiAnsnauladu IV NAC
eGFR < 60 ml/min/1.73m? 0.373 (0.139-0.997) 0.049 0.333 (0.064-1.726) 0.190
INR = 3.5 0.405 (0.119-1.387) 0.150 0.925 (0.136-6.289) 0.937
Total bilirubin > 17.5 mg/dL 1.556 (0.617-3.928) 0.349
Serum Albumin < 3 g/dL 1.247 (0.496-3.132) 0.639
sULUU wun szeemsld IV NAC
seezariowdulie < 24 hr 2.189 (0.805-5.957) 0.125
svevanoudulien = 24 hr Reference
syuzattunisliien = 72 hr 13.867 (4.449-43.217)  <0.001 19.573 (4.509-84.961) < 0.001
syuzalunslien < 72 hr Reference Reference
3-bags Regimen 3.167 (0.859-11.672) 0.083
Non-3-bags Regimen Reference
LD in 5 hr = 200 mg/kg 1.250 (0.477-3.274) 0.650
LD in 5 hr < 200 mg/kg Reference
MD > 6.25 mg/kg/day 0.593 (0.198-1.771) 0.349
MD < 6.25 mg/kg/day Reference
nsiidadegsau
Renal replacement therapy 1.154 (0.181-7.349) 0.880
Ventilator 0.118 (0.041-0.340) <0.001 0.176 (0.043-0.713) 0.015
Vasopressor 0.167 (0.055-0.505) 0.002
Corticosteroid 0.402 (0.151-1.069) 0.068
Fresh frozen plasma 0.351 (0.127-0.968) 0.043
Vitamin K 1.462 (0.577-3.702) 0.423
Antibiotic 0.457 (0.129-1.621) 0.225
Proton pump inhibitor 0.379 (0.094-1.536) 0.174
Lactulose 0.783 (0.287-2.133) 0.632
DILI: Drug induced liver injury
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Factors influencing survival in patients with non-acetaminophen acute liver failure

receiving continuous intravenous N-acetylcysteine

Tudrunuanulaondelunisly IV NAC
TneLUTeuiisuainnisiils IV NAC Loading
dose 8Ty 5 Faluawsn 1w = 200 me/ke
wag < 200 mekg AnUunnlunvszideou

Wy ADE viaviain 3 wignisal 1éud a1n1sdu
AuAamila 91nn5ladu wasiudud el d
ATAITULSS waziis 2 naulaifaruuansnetu
(13197 6)

M19197 6 NANISARANMRNTALITAUSEAIRINNITTY IV NAC d1uunanuvuinves Loading

dose Tu 5 #7lus

Adverse drug event

LD in 5 hr, mg/kg

< 200 (n=33) > 200 (n=35)
Severity Serious, n (%) 0 (0.00) 0 (0.00)
Non-serious, n (%) 1 (3.03) 2 (5.71)
Clinical symptoms Pruritus, n (%) 1(3.03) 0(0.0)
Pruritus & Tachycardia 0(0.0) 1(2.85)
MP rash, n (%) 0(0.0) 1(2.85)

n1saAUTIENa
nsAnwrinuinteseidimanesnsi
A1550nT3nn18ly 21 Tu veensly IV NAC
wuusieidedluftasfuneidounduilallys
#7N acetaminophen {uwUA (NA-ALF)
oA nsld IV NAC agresawdiosunusnnnin
72 F2lu9 U8 NA-ALF ﬁﬁmm&;mmﬂ
nsndelasasusniay waznisldindes
Hemela Tnsnuianugnuesgtaeilisu
msidedeianedunedounduynseiui
Lail@fianmnain acetaminophen \iuauIn
(NAIFALF) Ta5un1s5neiaae IV NAC 31u3u
74 570 Anlusovay 37.37 fandsugiu
5382128101514 IV NAC agreseidioandu
96 $lue fsnsn15senTinlaesin a Tudl
21 n&anld IV NAC Wudewas 56.75 Wle
FuunfUaefisenTinsiesefuALTULSS
YBINTIE hepatic encephalopathy (HE) GR
Lﬁué‘h%?mmmquLLiwmIiﬂﬁﬁmam
N1550ATINLALATS Wudﬂrﬁﬂwﬁﬁmw HE
52U I 18951155008 Ingendnsedu NIV
WuSesay 52.70 uay Sesay 4.05 aua s
Fedenndosfunisanuinountives
Khalid” walun1s@nwrguuuu RCT v03
William'® uag Stephanie®™ lainumuunnsing
2938759155003 lae 59y Faedueann

mslFnssnwdausnsianuIsud ALF oy
drgvrasnisandulvvedlsaldliiia
mazﬁmmﬁgumqmﬁ Fafnavuana
ANMTUNTNYDUAMNRARUNATVBITEUUUTEEM
ndwemende wu weuluds wav Asul
ausavimtafirdnesnaingrenie gl
YonNTINMsANEwes Tauseef® wudn
HU8 NAI-ALF F1F5U IV NAC wdr50nT3n
flsrozinarivousnululsimeiviatade
8.02 Ju Gsduninguitlailésu v NAC Tu
msﬁﬂmﬁwudmWﬁﬁagmmaﬁswnmﬁ
wouSnw lulsaneuIaminny 12 Ju wela
WUANMUUANAI95ENINEUe7Tin12g HE
AU Hl way -V agtiiulaiinadnsues
n15ld IV NAC @S ugUae NAFALF Tu
Tsangnuiauasiniinnuaennaoluly
wenaiedtuiunsAnwneuni aduayuy
fauselovtiannnisld IV NAC uenanniu
Wesarnnwudanasld IV NAC 3518974
giAntsaivesnisuiersdndlusiu
N15NIEAUTEUUYAANAY IgE ¥83I319018
(Anaphylactoid reaction) wulaseuay 3.7
f9 44 uagiianuduiusiudnsnsiilu
sl lunnsAnwniinuinannisianu
winn el laiieUseasd (ADE) 3nn1sv
IV NAC TRg91uunn1uyu1nves Loading
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dose #lsnnelu 5 §9lua wuwpnisal
ladUsgasnannnisiy IV NAC ﬁiﬂwum
3 wmnn1sel Andufesaz 4.41 uansliliuds
Anuvasndslunsly IV NAC
dlofiarsutledeiidaauduiusee
soatAnlunsld IV NAC uuusieiileluging
NAIALF wuirdadedifinafinsnsinissen
FAnlun1sl IV NAC fia N5l IV NAC 8819
sawflosuiunnni 72 $lus Jsdenndesiv
HaN1SANEIY8Y Stephanie™ wuinnsld
IV NAC agssariiosuiuuinnd 72 42lua
lugUae NAFALF fidns1n1350n33nlae
UsiaannisiidnUgnalgduuinnin
TagaSuefian1iy NAI-ALF Linann oxidative
stress TiinTusiosiu TnensseatinaInny
NAI-ALF agifiedasiun1ieg Lactic acidosis
Feduwusiun1sniooendiay wavsuiy
Y0903z nelufidumaisay 9 NAC 1y
exogenous cysteine Qﬂi“fjjl,id;luaﬁ(fly’ﬂﬁusuaﬂ
srenelunisadne Glutathione dwvindinfi
FansfueyyadasziiviiliiAnamy systemic
inflammation uana AL NAC Safinauauiff
daasuszuulvaisulaiin (Microcirculation)
Inasosuuazstanie™® Tng NAC dnavinli
Ainnsveneiivesvaenidentiunalnnsssu
A19%1971UV89 Endothelium-derived relaxing
factor ¥il9¥T Nitric oxide & soonununau?
lvieen@augnadludsiunave etz aiely
suldunniu usegslsAnalunisanend
wuigUaslunguilidedinilszoznanly
n3l9i IV NAC sraennissneniianiisegnudu
a8 Halua (23-72) uanslifiuingrodedin
Aoufiazlasu IV NAC ag19doLiioauiu
wnn3n 72 Falus wudesefifinaandns
n15590730 LAuA 1. §U28 NARALF 713
anngunnsiadelafagusdniay an
n1sfinwives Ankur™® wudimaugnues
NAALF Tuvuialdeeniiul ssimadudau

Ingjfiannmunannisiadeldafudniay
JUA B, E, A 189 AIUAIAU WANKAII1A
Fnlannzfunniianvndiulnguioin
acetaminophen tAuauin nalnluiin ALF
nmsinideldasusnay Wunauiain
N13NOUAUBIVBITEUUYNANAUYDII 19N
(Cytotoxic T-lymphocytes) iliin
N19YMa8LaLn1SM18U09 hepatocyte™
faudanvarenisvesnisaniiuluvedsa
(Massive hepatocellular necrosis) 2zl
wAnAn9iY waamnues NAFALF lddnasiu
DILI, Hepatic ischemia, Autoimmune
hepatitis %18 Swanuanenalnnisiielsai
wanAeiuY ?qumwm%ﬁ]ua%mﬁv‘mﬁ
msT4 v NAC ldldnasiinsnsnnissendin
Tugne NAI-ALF ﬁﬁmmammnms&mﬁa
h¥asusniau 2. nsldiaesdarenele 89
A% NAALF f8nsinissendinAautos
Uszanadesay 53.7% drusived ALF LHu
mLmﬁﬂﬁlﬁmmﬁﬁuﬂwquuiq%ﬁﬂqm
Famnifnnneingeloniaiiasdedinios
29iu? fhefifianudndudediiniosde
mela uaasliiuianigingmainetens
amgluaumalvessyuunsmiela daudin
A5M IV NAC a1ateiindnsinissendin
Tngusrannsndaugnaneduled usnin
Lﬁ@ﬂﬂz"‘;ﬂg@%ﬂ;&ﬁﬂﬁ;ﬁﬂﬁﬁ ALF A336015U
mssnwsensidauananedulngss
ALY
nsAnertuansdetadefidinane
audngalunisld v NAC wuusafioslu
FUasdunedsunduitlilafianngain
acetaminophen LAuww1n (NAFALF) 3913
PIYATUAYUNITINUHUNT TN TNz au
wazinUselevdgeantunssnwigUleduing
dounduvia NAFALF Tugatuneunaiid
dodralunisshuimensiidnugnaiesu
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Factors influencing survival in patients with non-acetaminophen acute liver failure

receiving continuous intravenous N-acetylcysteine
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ffUaediuau 32 518 Anvdufesay 30.18
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mutn Ieliaunsatrdeyanquilagiemn
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Original Article
Unit costs of medical student training in the clinical years: A cross-sectional study

Win Techakehakij
Department of Social Medicine, Nakornping Hospital

ABSTRACT

Background and Objectives: Medical Education Centers in hospitals under the
Ministry of Public Health (MOPH) have the crucial mission of training clinical medical
students, including the 6th-year medical students from other institutions undergoing
rotational training. However, there is no existing study on the costs incurred in this
specific context. This research aims to study the unit cost of medical student training at
the Medical Education Center, Lampang Hospital, and to estimate the training cost of
Year 6 medical students undergoing rotational training from other institutions.

Methods: This was a cross-sectional survey study, collecting data on training cost of
clinical medical student training at Lampang Hospital during the 2024 academic year
between June 2024 to May 2025 in 145 clinical medical students and estimated 1 — 30
medical students on rotational training from other medical schools included into the
analysis. The study estimated the accounting cost using a standard costing method. The
cost analysis was based on empirical costing approach, together with the requirement
from the medical curriculum, from the societal perspective. The cost assessment
framework divided costs into two main groups: 1) training costs and 2) administrative costs.

Results: The unit cost of training for Year 4-6 medical students was 248,979.06 Baht
per person per year. The three highest cost categories were operating costs (26.4%),
stipends/compensation (21.8%), and materials and equipment (14.6%), respectively. For
the estimated unit cost of rotational training for Year 6 medical students from other
medical schools, with group sizes ranging from 1 to 30 students, the unit cost was
between 4,500 - 6,000 Baht per person per week, with the average cost per person
decreasing as the number of students increased.

Conclusion: The cost data obtained provides empirical evidence reflecting the
financial burden of the training center. This information can be effectively utilized for
budget planning and setting training subsidies that align with the actual costs incurred,
thereby promoting the sustainability of the physician production system in MOPH
hospitals.

Keywords: unit cost, medical student, medical education center
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Original Article

Standard versus delayed PPCI timing in Efficacy and major adverse cardiac Events
in early-Diagnosed STEMI — The SPEED-STEMI Study

Preechaphat Laphatphakkhanut

Department of mediicine, Nakornping Hospital

ABSTRACT

Background: Primary percutaneous coronary intervention (PPCI) is the standard treatment
for ST-elevation myocardial infarction (STEMI) within 12 hours of symptom onset. However, the
clinical benefit of achieving a diagnosis-to-PCl time < 120 minutes, compared with delayed PCl
within this period, remains uncertain for 30-day outcomes.

Objectives: To compare 30-day major adverse cardiac events (death, recurrent myocardial
infarction, and heart failure) between early (< 120 minutes) and delayed (> 120 minutes) primary
PCl in early-presenting STEMI

Methods: This single-center retrospective cohort study used data from the Nakornping
Hospital STEMI Registry. Patients with STEMI presenting within 12 hours of symptom onset
between October 1, 2024, and September 30, 2025, were included. Patients were stratified into
early (< 120 minutes) and delayed (> 120 minutes) PPCI groups. The primary endpoint was 30-
day major adverse cardiac events, defined as a composite of all-cause mortality, recurrent
myocardial infarction, and heart failure.

Results: Among 210 early presenting STEMI patients, 137 (65.2%) were male, the mean age
was 63.5 (+ 12.2) years, and baseline characteristics were generally well balanced between the
study groups. However, the delayed PPCl group exhibited a significantly higher prevalence of
pre-existing coronary artery disease (20.4% vs. 9.8%, P = 0.036) and a higher trend of chronic
kidney disease (15.7% vs. 6.9%, P = 0.052). Regarding clinical outcomes, the 30-day MACE rate
was 11.9 % in the early PCl group compared to 19.0 % in the delayed group but not statistically
significant (adjusted RR 1.30, 95% Cl 0.68-2.48, p= 0.420). Notably, while a favorable trend
toward lower all-cause mortality was observed in the early PPCI group (6.9% vs. 15.2%, P =
0.068), the incidences of recurrent myocardial infarction and heart failure remained comparable
in both groups.

Conclusion: In early-presenter STEMI, achieving a standard or early PPCI time demonstrates
a clinically meaningful, though not statistically significant, trend toward reduced 30-day
mortality and major adverse cardiac events. These findings support the continued optimization

of regional fast-track systems to ensure timely reperfusion for improved patient outcomes.
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Introduction

Primary percutaneous coronary
intervention (PPCI) remains the gold
standard for myocardial reperfusion in
patients with ST-elevation myocardial
infarction (STEMI). Current clinical
practice guidelines advocate for
immediate reperfusion, utilizing either
PPCI or fibrinolysis for all patients
presenting within a 12-hour window of
symptom onset (early presenters) who
demonstrate persistent ST-segment
elevation or its equivatents“’m The
importance of rapid intervention is
underscored by the "Golden Hour"
concept, where early thrombolytic or
mechanical treatment significantly
reduces mortality.m

Timely reperfusion is a primary
determinant of outcomes in STEMI care.
While the standard benchmark for
diagnosis-to-PCl time is < 120 minutes,
consistently meeting this window is
challenging in routine practice. Recent
large-scale data suggests that any delay
in the time from the first distress call to
PCl is incrementally associated with
poorer clinical outcomes.”! This is
consistent with the principle that each
30-minute delay in EKG-to-balloon time
is associated with a relative increase in
the risk of 1-year mortality, emphasizing
that "every minute counts" in the early
phase of infarction.””’ Barriers such as late
presentation, geographical distance, and

transfer-related delays often hinder the

delivery of prompt intervention,
particularly in regional cardiac networks.

While some studies suggest that
reperfusion within 12 to 24 hours (late
presenters) still provides clinical benefits,
our analysis focused strictly on the early
presenter window (< 12 hours). This
targeted focus allows for a more rigorous
evaluation of the clinical impact of
meeting the < 120 minutes diagnosis-to-
PCl benchmark, which remains a critical
performance metric and a significant
challenge in regional systemsm

While the "Time is Muscle" paradigm
is well accepted, there remains a lack of
definitive data regarding the comparative
clinical impact of achieving standard PPCI
(¢ 120 minutes) versus delayed PPCI
(> 120 minutes) specifically within the
early presenter population (< 12 hours).
Whether this prompt intervention
significantly improves short-term  prognosis
compared to delayed but still early
intervention remains a critical clinical
question that warrants further investigation.
In this study, we aimed to evaluate the
hypothesis that standard or early PPCl is
associated with superior clinical
outcomes compared to delayed PPCl in
early presenter STEMI patients, utilizing
data from the Nakornping Hospital STEMI
Registry in Chiang Mai, Thailand.

Objective: To compare 30-day major
adverse cardiac events including death,
recurrent myocardial infarction, and heart

failure between early (< 120 minutes) and

MFATLFINGIVIAUATINA b&oe UN o RUUN o 323



Standard versus delayed PPCI timing in Efficacy and major adverse cardiac Events in
early-Diagnosed STEMI — The SPEED-STEMI Study

delayed (> 120 minutes) primary PCl in
early-presenting STEMI
Methods
Study Design and Subjects

This single-center, retrospective
cohort study utilized data from
electronic medical record the Nakornping
Hospital STEMI Registry in Chiang Mai,
Thailand. The study period spanned from
October 1, 2024, to September 30, 2025.
Form Figure 1, a total of 292 patients
diagnosed with ST-elevation myocardial
infarction (STEMI) were initially screened.
Following a comprehensive review, 82
patients were excluded based on the
following criteria: receipt of fibrinolytic
therapy (n=48), emergency coronary
artery bypass graft (CABG) (n=1), "late
presentation" with symptom onset > 12
hours (n=33), or incomplete registry data
regarding procedural timing or 30-day
clinical outcomes. Consequently, 210
"early presenter" STEMI patients
(symptom onset < 12 hours) were
eligible and included in the final analysis.

The study population was stratified
into two cohorts based on the interval
from initial EKG diagnosis to coronary
wire crossing: the early PPCI group
(n=102), defined as an EKG-to-wire
crossing time of < 120 minutes, and the
delayed PPCI Group (n=108), defined as an
EKG-to-wire crossing time of > 120 minutes.

The study was conducted in
accordance with the Declaration of
Helsinki. The study protocol was
reviewed and approved by the

Institutional Review Board (IRB)/Human

Research Ethics Committee of Nakornping
Hospital (Approval No. 188/68) on
October 7, 2025.
Clinical outcomes

The primary outcome was the 30-day
follow-up incidence of major adverse
cardiac events (MACE), defined as a
composite of all-cause mortality,
recurrent myocardial infarction (Ml), and
new or worsening heart failure. The
secondary outcomes included the
individual components of the composite
endpoint at 30 days: all-cause mortality,
recurrent MI, and new or worsening heart
failure.
Statistical Analysis

Statistical analysis was performed
using SPSS version 23. Data were
presented as mean + standard deviation
(SD), frequencies, and percentages.
Comparisons between two groups were
made using the Chi-square test or
Fisher’s exact test for categorical
variables, and the unpaired Student’s
t-test for continuous variables. Initial
analysis estimated crude risk ratios (RR)
for major adverse cardiac events.
Adjusted RR with 95% confidence
intervals (Cls) were calculated using a
generalized linear model (GLM) to
account for baseline differences. Sample
size was based on an expected 15%
absolute difference in 30-day MACE rates
(10% vs 25%)", requiring at least 94
patients per group for 80% power at a
two-sided alpha of 0.05. All tests were
two-tailed, with p < 0.05 considered

statistically significant.
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| STEMI in NKP registry, n = 292 |

Thrombolysis = 48
Emergency CABG =1

Very late presentation =0
NoPCI=0

| Eligible to analysis STEMI patients, n=243 |

4—[}ate Presenter, n=33 ]

Early Presenter,n =210
symptom onset 12 hours

| Early PPCI, n =102 |

| Delayed PPCI, n = 108 |

Primary outcome : 30-day follow-up incidence of Major Adverse Cardiac Events
Secondary outcomes : all-cause mortality, recurrent Ml, and new or worsening heart failure

Figure 1 Study flow chart

Results
Baseline Clinical characteristics

From Table 1, between October 2024
and September 2025, a total of 210
early-presenter STEMI patients were
enrolled. The baseline clinical and
demographic characteristics were generally
well-balanced between the early PPCI
group (n=102) and the delayed PPCI
group (n=108). However, the delayed

PPCI group exhibited a significantly higher
prevalence of pre-existing coronary artery
disease (CAD) (20.4% vs 9.8%, p = 0.036)
and a trend toward higher chronic kidney
disease (CKD) (15.7% vs 6.9%, p= 0.052)
compared to the early PPCI group. Other
cardiovascular risk factors, including age,
gender, hypertension, and diabetes mellitus,
showed no statistically significant differences

between the two cohorts.

Table 1 The baseline clinical and demographic characteristics of early PPCI group

(n=102) and delayed PPCl group (n=108)

Baseline characteristics Early PPCI n (%) Delayed PPCI n (%) p-value
Age (years) 624+ 115 64.5 + 12.8 0.208
Male 68 (66.7) 69 (63.9) 0.673
Hypertension 50 (49.0) 59 (54.6) 0.416
Active smoking 21(20.6) 22(20.4) 0.969
Diabetes 24 (23.5) 27 (25.0) 0.804
Dyslipidemia 37 (36.3) 41 (38.0) 0.800
CKD >3 7(6.9) 17 (15.7) 0.052
History of Old CVA 3(2.9) 4(3.7) 1.000
Previous coronary artery disease 10 (9.8) 22(20.4) 0.036
Previous heart failure 16 (15.7) 11(10.2) 0.303
COPD 1(1.0) 3(2.8) 0.622
Systolic blood pressure on admission, mmHg 122.9 + 23.6 122.3 + 22.7 0.849
Inotrope or vasopressor drug 33 (32.4) 33 (30.6) 0.779
Killip class > 3 21 (20.6) 21(19.4) 0.836
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Table 1 The baseline clinical and demographic characteristics of early PPCl group
(n=102) and delayed PPCl group (n=108) (Cont.)

Baseline characteristics Early PPCI n (%) Delayed PPCI n (%) p-value
Left ventricular ejection fraction 48.1 +11.1 46.8 + 13.6 0.472
EKG to PCl time, min 91.59 + 17.8 192.29 + 68.7 < 0.001
Culprit vessel disease
Left main 1(0.5) 1(0.5) 1.000
Left anterior descending artery a7 (46.1) 54 (50.0) 0.570
Left circumflex artery 11 (10.8) 6 (5.6) 0.171
Right coronary artery 43 (42.2) 47 (43.9) 0.796
Multivessel disease 70 (68.6) 63 (58.3) 0.122

chronic kidney disease (CKD), cerebrovascular accident (CVA), chronic obstructive pulmonary disease (COPD)

Killip classification is a clinical tool used in European Society of Cardiology (ESC) guidelines to assess the

severity of heart failure and predict mortality in patients presenting with acute coronary syndrome or

myocardial infarction™, Chronic kidney disease (CKD) is classified into 5 primary stages based on your

Glomerular Filtration Rate (GFR)” Continuous data were presented as mean + SD.

Clinical outcomes

The 30-day primary and secondary
outcomes were summarized in Table 2.
The primary composite endpoint of 30-day
MACE occurred in 12 patients (11.9%) in
the early PPCl group and 20 patients (19%)
in the delayed PPCI group. Initial univariate
analysis showed a crude risk ratio (RR) of
1.60 (95% Cl: 0.83-3.11, p = 0.162). After
adjusting for baseline confounders using
the generalized linear model, the adjusted
RR was 1.30 (95% Cl: 0.68-2.48, p = 0.420),

indicating no statistically significant difference

in MACE between the two groups. Regarding
secondary outcomes, all-cause mortality at
30 days was numerically lower in the early
PPCl group (6.9% vs. 15.2%). However, this
trend did not reach statistical significance in
either the crude analysis (RR 2.20, 95% Cl:
0.94-5.11, p = 0.068) or the adjusted
model (adjusted RR 1.68, 95% Cl: 0.74-3.80,
p = 0.215). Similarly, the incidences
of recurrent myocardial infarction and new
or worsening heart failure remained
comparable between the groups, with all
adjusted P-values > 0.05.

Table 2 Clinical outcomes at 30 days follow-up between early PPCl and delayed PPCI
in of early-presenting STEMI patients

Early PPCI, Delayed PPCl, Crude RR Adjusted RR*
p-value p-value
n (%) n (%) (95% CI) (95% ClI)

Primary outcomes

Major adverse cardiac events 12 (11.9) 20(19)  1.60(0.83-3.11) 0.162  1.30 (0.68-2.48) 0.420
Secondary outcomes

All cause death 7(6.9) 16 (15.2)  2.20(0.94-5.11  0.068 1.68 (0.74-3.8) 0.215

Recurrent myocardial infarction 2(2.0) 1 (1.0 0.48 (0.04-5.22)  0.547  0.42 (0.04-4.87) 0.490

New or worsening heart failure 7(6.9) 4(3.8) 0.55(0.17-1.82)  0.327  0.47 (0.14-1.57) 0.223

*Adjusted RR was calculated using a generalized linear model adjusted for chronic kidney disease3, coronary

heart disease.
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Procedural Timing and Distribution

A detailed box plot analysis, Figure 2.
was performed to evaluate the
distribution of EKG-to-PCl times between
the two cohorts, revealing distinct
patterns in procedural efficiency and
data variance between the groups. The
early PPCI group (n=102) demonstrated a
highly efficient and concentrated
distribution, with procedural times
consistently maintained within the
recommended clinical window. Specifically,
this group achieved a mean time of
91.59 + 18.06 minutes and a median time
of 93.00 minutes, where the narrow

interquartile range (80-105 minutes)

reflects a high level of standardization in
the "Fast Track" system at Nakornping
Hospital. In contrast, the delayed PPCI
group (n=108) showed a significantly
broader and more skewed distribution,
with a mean time of 192.29 + 65.57
minutes and a median time of 173.50
minutes. The expanded interquartile range
(139-228 minutes) and the presence of
high-side outliers, ranging from 399 to
427 minutes, indicate substantial systemic
delays. These outliers likely represent
complex cases involving long-distance
transfers or logistical barriers within the

regional network.

EKG to PCI Times: Early vs. Delayed PPCI Groups

450

400

350

300

250

200

EKG to PCI Time, min

150

Mean 91.59
199" Median 83.00 %

o

Mean 192.29
Median 173.50

O Early PPCI [l Delayed PPCI

Figure 2 Box Plot Analysis of EKG to PCl times: early vs. delayed PPCl The box limits

represent the interquartile range (25th to 75th percentile), and the horizontal line

within the box marks the median value. The 'X' denotes the mean value. Whiskers

extend to the 10th and 90th percentiles, with individual points representing outliers.
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Discussion

The findings of this study reinforce
the clinical imperative that "Time is
Muscle" in the management of STEMI.
Although achieving the EKG-to-wire
benchmark of < 120 minutes did not
result in a statistically significant
reduction in the 30-day MACE composite,
we observed a clinically profound trend
toward lower all-cause mortality in the
Early PPCI group (11.9% vs 19%, p =
0.162). While not statistically significant,
the numerical difference in mortality
between the two cohorts suggests that
the potential benefit of achieving the
recommended time benchmark warrants
further consideration in regional clinical
practice. This is particularly relevant as
prolonged system delays have been
shown to be a stronger predictor of
mortality than patient-related delays in
many integrated cardiac networks.

This observed survival benefit is
consistent with the landmark study by
Boersma et al,, which demonstrated that
the greatest life-saving potential occurs
within the "Golden Hour™’ More recently,
Mills et al. showed that any delay from
the initial distress call to PCI is
incrementally associated with worse
outcomes, supporting our observation
that the delayed PPCl group suffered
higher mortality rates™ The higher
incidence of unfavorable outcomes in
the delayed group is likely driven by the
pathophysiological consequences of
prolonged ischemia. Extended delay

exacerbates myocardial necrosis and

triggers microvascular obstruction, or the
no-reflow phenomenon. This irreversible
damage directly contributes to the
increased risk of heart failure and
recurrent cardiac events seen in our
delayed PPCI cohort.

Our analysis specifically focused on
early presenters, providing a more
rigorous look at the < 120 minutes
benchmark. This contrasts with studies
like Gierlotka et al. and Ki et al., which
examined late presenters. While Ki et al.
found that immediate PCl for those
presenting > 12 hours after onset did not
significantly improve clinical outcomes,
our study suggests that for those who do
arrive early, meeting the 120-minute
target still offers a visible clinical advantage
in terms of survival.”*% Furthermore,
although our 30-day results showed a
trend rather than a clear statistical
difference, evidence from larger studies
suggests that the benefits of meeting the
time target often become more obvious
when patients are followed for a longer
period """

Furthermore, the significant variance
and high-side outliers in our delayed
PPCl group reflect systemic and
geographical challenges. Jortveit et al.
noted that when delays are inevitable,
alternative strategies might be considered.™?
However, our data suggests that for a
regional hub like Nakornping Hospital,
maintaining a highly standardized "Fast
Track" system as evidenced by our
concentrated Box Plot distribution

remains the most effective way to
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optimize survival for early-presenting
STEMI patients.

In conclusion, while the clinical
outcomes between the two groups did
not reach statistical significance, the
observed numerical disparity in mortality
rates underscores the potential
importance of time-sensitive care. These
findings suggest that the 1 2 0 -minute
benchmark serves as a valuable clinical
target, reinforcing the continued
commitment to streamlining regional
reperfusion systems to ensure the best
possible outcomes for STEMI patients.
Study limitations

While this study offers valuable
insights into STEMI care within a regional
network, certain limitations should be
considered. First, as a single-center study
at a regional tertiary hospital, our findings
specifically reflect the operations of a
high-volume cardiac hub. Therefore, the
results may not be fully applicable to
other healthcare settings with different
geography or logistical systems. Second,
although our sample size was based on
expected outcomes, the observed
difference in 30-day mortality (6.9% in
the early PPCI group vs 15.2% in the
delayed group) did not reach the

standard level of statistical significance.
This suggests that a larger, multicenter
study may be needed to more clearly
confirm the survival benefits of meeting
the 120-minute target in early-arriving
patients. Third, the 3 0-day follow-up
period mainly focuses on short-term
results. A longer observation period
would be helpful to better understand
how treatment delays impact long-term
heart function, heart failure rates, and
overall survival. Finally, despite our
careful study design, the delayed PCl
group had a higher rate of pre-existing
heart disease. While our primary focus
was on procedural timing, these
underlying health differences could have
played a role in the short-term mortality
outcomes.
Conclusions

In early-presenter STEMI, achieving a
standard or early PPCl time demonstrates
a clinically meaningful, though not
statistically significant, trend toward
reduced 30-day mortality and major
adverse cardiac events. These findings
support the continued optimization of
regional fast-track systems to ensure
timely reperfusion for improved patient

outcomes.
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The relative effectiveness of high-dose influenza vaccine compared with standard-
dose influenza vaccine in elderly during the one-year period after vaccination at

Nakornping Hospital during 2023 - 2025: A retrospective crossover study
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Dusitakom’, Patchara Kunakorntumrongruk’, Yuttasak Mungmart’
!Department of Social Medicine, Nakornping Hospital,?Medical Educational Center, Nakornping Hospital

ABSTRACT

Background: Influenza is a significant public health concern and imposes a considerable
disease burden among older adults. Age-related immunosenescence limits immune
responses to standard-dose influenza vaccines. High-dose influenza vaccines (HD-IV) were
developed to enhance protection, but real-world evidence in the Thai setting remains
limited.

Objectives: To compare the effectiveness of high-dose influenza vaccine (HD-IV),
standard-dose influenza vaccine (SD-IV), and no vaccination over a 1-year period in preventing
medically attended respiratory illness among older adults.

Methods: A retrospective crossover cohort study was conducted using medical records
of elderly individuals (265 years) who had received HD-IV between July 2024 and February
2025. Influenza infection rate, OPD and IPD visit rates for respiratory illnesses in the post-
vaccination period were compared with those from the corresponding period one year earlier
in the same individuals, during which SD-IV or no vaccination had been received. Adjusted
incidence rate ratios were estimated using multilevel mixed-effects Poisson regression

Results: A total of 628 participants were included. Within the 1-year post-vaccination
period, the OPD visit rates for respiratory illnesses in the HD-IV and SD-IV groups were 92.74
and 253.07 per 1,000 person-years, respectively. HD-IV significantly reduced OPD visit rates
compared to SD-IV (adjusted IRR = 0.37, 95% Cl: 0.18-0.76, p = 0.006) and no vaccination
(adjusted IRR = 0.52, 95% Cl: 0.28-0.94, p = 0.031). No significant differences were observed
for inpatient admissions or laboratory-confirmed influenza infection.

Conclusion: HD-IV demonstrated superior effectiveness over SD-IV and no vaccination in
reducing outpatient visits for respiratory illness among older adults in Nakornping Hospital. It
serves as an effective alternative for reducing healthcare resource utilization in  high-risk
populations; however, further studies are needed to confirm its long-term impact on more

severe outcomes.
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M3197 1 dnwagiiluresdgeeneinlasuingulivinlngvuings (N=628)

Characteristics of High-Dose influenza vaccine Recipients n (%)
Age, Mean (+ SD) 71.11 £ 5,53
65-75 511 (81.37)
75-85 101 (16.08)
> 85 16 (2.55)
Gender
Male 273 (43.47)
Female 355 (56.53)
BMI (kg/m?), Mean (+ SD) 24.16 + 3.69
Underweight (< 18.5) 23 (3.69)
Normal (18.5-22.9) 218 (34.94)
Overweight (23-24.9) 172 (27.56)
Obesity (> 25) 211 (33.81)
Previous Influenza vaccination within 1 year
Yes 139 (22.13)
No 489 (77.87)
Smoking Status
Yes 28 (4.46)
No 600 (95.54)
Alcohol Drinking Status
Yes 53 (8.44)
No 575 (91.56)
Comorbidities
Diabetes Mellitus 103 (16.40)
Hypertension 359 (57.17)
Dyslipidemia 344 (54.78)
Cardiovascular Disease 72 (11.46)
Chronic lung Disease 35 (5.57)
Allergic rhinitis 64 (10.19)
Chronic Kidney Disease 34 (5.41)
Chronic liver Disease 7(1.11)
Cerebrovascular Disease 28 (4.46)
Cancer 23 (3.66)
Immunodeficiency 7(1.11)

M50 2 MslTeudisudnseUinisaivedsalivinlvg uaglsasvuumaiumelaneuuasnas
mslasuirgulivinlgvuegs

Post to HD Influenza Prior to HD Influenza
Vaccination Vaccination Crude
Outcome 95% Cl  p-value
n per 1000 n per 1000 IRR
Events Events

person-years person-years
Influenza Infection 1 2.03 2 3.23 0.63 001-1210  0.759
OPD Visit for Respiratory Illnesses 25 50.86 69 111.40 0.46 0.28-0.73 < 0.001
IPD Visit for Respiratory Illnesses 2 4.07 5 8.07 0.50 0.05-3.08  0.441

* Statistic significant, p-value < 0.05; Statistic test performed: Multilevel Mixed-Effects Poisson Regression
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A13197 3 n1seuisudnsadinisalvedlsaldninluguazlsaszuumauiunelangds
nslasuinduldninlngunaguiteuduynneuldsuiafulivinlvguuings

Post to HD-IV Prior to HD-IV
Outcome Person  Rate per 1000 Person  Rate per 1000 Crude IRD Crude IRR
Events Events p-value
years person years years person years (95% ClI) (95% Cl)
High-Dose Influenza Vaccine [HD-IIV] Versus Standard-Dose Influenza Vaccine [SD-IIV]
Influenza infection 0 107.83 0 0 130.40 0 0 N/A 1.000
OPD Visit for 10 107.83 92.74 33 130.40 253.07 -160.33 0.37 0.003*
Respiratory Illnesses (-264.06-(-56.61)) (0.16-0.76)
IPD Visit for 1 107.83 9.27 0 130.40 0 9.27 N/A 0.453
Respiratory Illnesses (-8.90-27.45)
High-Dose Influenza Vaccine [HD-IIV] Versus No Vaccine
Influenza infection 1 383.70 2.61 2 489.00 4.09 -1.48 0.64 0.766
(-9.11-6.15) (0.01-12.24)
OPD Visit for 15 383.70 39.09 36 489.00 73.62 -34.53 0.53 0.035%
Respiratory Illnesses (-65.67-(-3.38)) (0.27-0.99)
IPD Visit for 1 383.70 261 5 489.00 10.22 -7.61 0.25 0.208
Respiratory Illnesses (-17.93-2.70) (0.01-2.28)

* Statistic significant, p-value < 0.05; Statistic test performed: Multilevel Mixed-Effects Poisson Regression HD, high dose; IRR, incidence

rate ratios; IRD, incidence rate differences; IV, influenza vaccine; SD, standard dose; OPD, outpatient department; IPD, inpatient

department.
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M19199 4 YszAnSuavesindulininlngvunguisuivinduldninlugauiauinsgiunie

msldlasudazu Tunistaatunisnsuusnsnamswnngmelsassuumaiumela

HD-IV vs SD-IV (n=139)

HD-IV vs no influenza vaccine (n=489)

Outcome . R . .
Adjusted IRR 95% CI p-value Adjusted IRR 95% Cl p-value
OPD Visit for 0.37 0.18-0.76 0.006* 0.52 0.28-0.94 0.031*
Respiratory Illnesses
IPD Visit for N/A N/A N/A 0.25 0.03-2.14 0.205

Respiratory Illnesses

* Statistic significant, p-value < 0.05; Statistic test performed: Multilevel Mixed-Effects Poisson Regression

aAdjusted IRR for age, smoking, alcohol drinking and previous vaccine HD, high dose; IRR, incidence rate ratios;

IV, influenza vaccine; SD, standard dose; OPD, outpatient department; IPD, inpatient department.
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Original Article

Development of quality nursing care system using evidence-based practice for acute
ST-elevation myocardial infarction (STEMI) patients in Chiang Mai provincial network

Chonokporn Uttama!, Nareeporn Kaewvij/'tl, Tamonwan Khanabkaevv],

Parichat Khantarak', Utthawit Jansiri’

ICritical Care Nursing Unit, Nakornping Hospital, “McCormick Faculty of Nursing, Payap University

ABSTRACT

Background: The critical care of patients with ST-elevation myocardial infarction (STEMI)
requires prompt, precise, and evidence-based services to reduce complications and improve
survival outcomes.

Objectives: To develop and evaluate the outcomes of an evidence-based nursing
service system integrated with relationship-based care for critically ill STEMI patients.

Methods: This research and development study was conducted at Nakornping Hospital
from February 2022 to January 2023, comprising four phases: situational analysis through
focus group discussions; system development through a participatory process involving CCU
nurses, patient, family and a multidisciplinary team; system implementation in the cardiac
intensive care unit using a quasi-experimental pre-post comparative design with professional
nurses and STEMI patients as samples; and quality evaluation through reflective focus group
discussions. Data were analyzed using descriptive statistics, Chi-square, independent t-test,
and paired t-test, while qualitative data were analyzed using content analysis.

Results: The developed system comprised four core components: a service access
management and referral network system for Chiang Mai Province; a nurse competency
development system; evidence-based nursing practice guidelines for the CCU; and a cardiac
rehabilitation system integrated with discharge planning and continuity of care. Following
implementation, nurses demonstrated statistically significant improvements in competency
and knowledge, and reported the highest level of satisfaction with the system. The rate of
streptokinase administration within 30 minutes increased to 30 cases (96.77%), and the rate
of primary PClI completion within 120 minutes increased to 22 cases (70.96%). Mortality rate
declined significantly to 1 case (3.23%) (p = 0.047). Patients also demonstrated improved
self-care knowledge and reported a high level of quality of life.

Conclusion: The developed nursing service system effectively enhanced nurse
competency, reduced time to service access, decreased complications and mortality, and

contributed to improved patient quality of life.

Keywords: nursing care system, relationship-based care theory, ST-elevation myocardial

infarction, critical phase
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(Nurse Competency Development)
¥a Workshop a$adl 2 pusLWEIUIAAIN
U TRTRaw Bndfnuznistaeiiuudn
fugs (ACLS) nsldinTesilowaluladdugs
wavAuduszuUiiaes (Mentoring System)
Msimanansngtuasgseiiios wiou
Usziliuanuiuasiinvenau-naeniseusy
wieduduaumionnouthszuululdass
Funoudl 5 namaasdduaziuls
sruU naaesldssuuiugUae STEMI seey
INge I 10 518 Famuuaziuinlaym
finu 90t Workshop asil 3 iileawiiou
HaLarUTUUTIT2UUAIN2935 PDSA (Plan-
Do-Study-Act) auldsguuu3nisneiuia
atuauysal
PNMsHEITEULUINSHEIUaEU
STEMI sze3ngm 4 S2UU fil
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Development of quality nursing care system using evidence-based practice for acute

ST-elevation myocardial infarction (STEMI) patients in Chiang Mai provincial network

53UUT 1: N15USHIsIAnIsnIsdnge
UINIHALNITE 96D

W Flow nszuunsguwagUle STEMI
Faustguu/ang. Ui CCU aunseungy]
szuUvedlaullifeu 3 4@ As lATeasng
Toun ulyuie Service Plan @1u1lsaiala
WAYTEUUANNTBIYUYY NTEUIUNIT LAKA
n1sUsELiuLas v EKG 12 leads nelu
5 w1l (@1unanielu 10 uai) naslien
azarsdudenly Fibrinolytic Zone was
S¥UUAIAD Fast Track/Sky Doctor Wa ¥
naans Laun onslasuen SK aelu 30 Wi
wazdnsvi PPC anelu 120 wifl wdesile
ANTUNITIVLHUIUNITATIVADUAIUATY
domlaegileawgy 5 viu wnndlsaiala
unvgdanuinsiale weruradggw
F1382910 2 MU Lare1913NeIUIa
ATUNENFIULTIUIEINY; 10C = 1.00)
in3eslesrusindeyafeuvuduiinnadns
HUe 9 fad¥e arnaeuAdesiusening
BUsEIU (Interrater Reliability) lngwe1una
2 audunindeyanvsvideu 10 918 og19dase
WuA1 Cohen's Kappa agj‘ﬁ 0.85-1.00
(SzAUANIN)

SEUUT 2: MINAILIANSIAULHETUNE

WAINANTTOUTNEIUTE CCU lngdnausy
Tinus uwagimuivinue 8 MuInAIUNToU
Relationship Based Care 9@ LK Y
Msfimansnadnifiedey wui waziiu
Ana1un1sUfUuAnIsNeUIan1eAdlnaIy
Proctor Model 3 @ u (Formative/
Normative/Restorative) 598U Simulation
based Training A 8 2/ U ACLS
Faousu ReskilUpskill §iJa8#ldi PPC]
1§§unHigh Alert Drugs nsquagUedld
IABP, ECMO uag Saszuuiassaouay
(Mentoring System) TagLiune1U1IaTEAU

Novice uag Advanced Beginner \Ju
naunung

\n3esdiadiliunsiderunismsvaou
TnofiBurvney 5 vihu (10C = 0.82) 1A3asile
susiudeya 3 ¥a lawn 1) wuudsediu
AUITIOULNYIUIAKUYU Rubric Scores
5 sgaunny Benner tu 7 a1uU U
(Cronbach's alpha = 0.89) 2) wuunagay
A3 30 Yo Usily 4 dden A1AueN
0.53-1.00 Ag1u1ad1lun 0.00-0.82 (CVI =
0.89, KR-20 = 0.81) hag 3) wuud@suay
AuAanela 10 4o 111U 5 S¥AY
(Cronbach's alpha = 0.89)

sTUUdl 3: nMswauLuaURTAN9NIS
WEIUIAAIINUANFIUTIUTZANY

Wi ugoa 3 du laun n1sgua
AUreaIuiila AseUAgUABU/SENIIY/ A
1m0N15 Checkpoint Usgiili Access Site
N 15-30 ¥l n1sQuargUle Cardiogenic
Shock fild IABP/ECMO AsauARNNTITHIAT
GELY Hemodynamic monitoring Usgiiiu
Limb Ischemia, Alert Criteria b a ¥
A15U3M1581 High Alert Drugs Ingldinsau
YAN 4 Trey fail

szuzil 1 (Evidence-Triggered Phase)
ihdeyanszezdl 1 swfuteyagifinisel
AMLLAY LLazﬁa?gi’mmmwiumwmu
wAeszitnuaUssiulamiidemmm

syuud 2 (Evidence-Supported Phase)
duAundngiuain PubMed, CINAHL,
Cochrane Library wag TCl (founas 10 U
A.A. 2012 — 2022) UsELUAMAINANULNNN
JHNEBP™ (5 szAunangu 3 szAuRmnIn)
mnﬁué’mmwﬁwé’ﬂgmizﬁu Auay B 5y
wulrUuAaina (ACC/AHA wag ESC
Guidelines) Lﬁai'mmaﬂﬁﬂ“atﬁmﬁu ATIVEABU
anunslneiTeangy 5 v (0C = 089)
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s¥ugdl 3 (Evidence-Observed Phase)
Ul ianaasdddiungiuia CCU
wiovszifiuanandululy anumanzauiy
v3un warilymguassa anduusuugeli
auysalnewluldass

58yl 4 (Evidence-Based Practice)
thunUiaiusuusudluldegadussuy
Tu CCU wiauuuunsIvaeu (Checklist) khuy
UFTR/iFTR ueesdlemifufinnuuas
\Audeyalusvesd 3 vean1533e 1adeaile
FuMsRTIREBUmNAslnBiTeIgy 5 vinu
(I0C = 0.89) wae Interrater Reliability = 0.85

s2uvfl 4: nsHuyaussaniniala
N15719UHUS NG uaznsguanaliles

Tmsfansiihemonsdfouiusniuou
dmne Ing Case Manager Usvanuiiuanantn
WAzYINUINTS IDEAL Model iy DEMETHOD
UuNENN13 Person-Centered Care 5 Juma
auA 1) Include WByUreuazATOUATITIN
UHURUARTNFY 2) Discuss 1Hidoga
Aeatulsa nslden wazdyayiasunsie
3) Education @8uN13QuanuLednlIedsle
WAL wag Line OA d1usuusnuntlgmnn
4) Assessment Uszillumiuiiagyinyse
Houa ua 5) Listen Suiladeinauasfinniu
Reifiosiu Tele-nursing isandnsn
nsnduIEYe

\n3esiadliunsidurunisnsnaou
Anunsslagflderuigy 5 viu (10C = 1.00)
wRedloTunudeya 2 9a lsuA 1) wuulszdy
AnwdidedlsauazmsufUa wuugn/in
20 4o (KR-20 = 0.80) Uag 2) WUUABUNN
ﬂmmw%'“m (Quality of Life Index: Cardiac)
WAILIIINWUUADUAINVD9LNDT uauAs "
U 18 U8 WMV 4 SR wlanase
Sumsniadu 0.75 8w 4 sy Aausdtioeiian
(1.00-1.75) fia1A (3.26-4.00) (CVI = 0.93,
Cronbach's alpha = 0.78)

seogit 3: n1sdrszuululduaszuseifiu
Uszandwa (R2)

sYuuun1sidefannase (Quasi
Experimental Research) huu@ainguin
NOUWALNAY (Two-Group Pretest-Posttest
Design)

NguA18819 Antdon 2 nqu bawn
1) Weru1adv TN CCU (n = 20) Andaniuy
W13 inausiAnLn Ao UjuReulu Ccu
10171 1 U wagdugeuidniig tnasifneen
e lasunislendreseninedde 2) dUae
STEMI sgegdngm (n =31 sngsongy)
AUIUVUINAIDE1AEE19BI9INUITEVD
wsfing dafla wazUszuradni waudty
Imai%qm Two Independent Proportions
(p1 = 0.50, p2 = 0.16, QL = 0.05, Power =
0.80) linguaz 28 518 waztiinfesas 10
iiosesiuteyagaymies Iunguas 31 51
WA fio U STEM o1y > 18 U
fidfumssnuludasfidmun uazdusey
Wsu LnaudiAneen fie gndienuieau
Y909UANNTULDU NIOLEBTINTENINNTIU
1A59n15 dusdlegrsuuudng (Simple
Random Sampling) Insduaainiavaeiadie
0 = lalinlAsans, 1 = Wlasang) wuuldau
quasUTmufidmue wadunguaiuay
(§u97N0 46 578 923 Uil 9 Duraw - 31
NINHIAYN 2565) Laznqunaass (Fuan
59 518 423 Jufl 1 Aovnea - 31 SurAu 2565)

\w3aeiioddy uiulu 2 Uszian Ldud
1) in3esfloduiiunside Usenoudeszuy
U3N1INEIUIA 4 STUUIINTEEET 2 (N
M3UsEfiuang TRy 5 vy £ = 4.9,
SD = 0.1 szfumuIzauuIniian) Aile
n1sauanUIe STEMI szegingn wuilfua
NNNINEIVNE 3 WUIUHUR uaun15tmne
WAINANTIAUENETUIS WaghHuNSaeusUe
feudiviing 2) indesiloTiusindeya 7
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ST-elevation myocardial infarction (STEMI) patients in Chiang Mai provincial network

laun 1) wuuyseiliuaussousneuia
2) wuvdasuniuAuianelanegiuia
3) WUUVIAABUANILINEIUIA 4) LUUATIREDU
MU URAMmMWNUGUR 5) wuuuseduaiug
warn1sUf URfveUae 6) Luvasuny
AMAINAIR (Quality of Life Index: Cardiac)
wae 7) wuuduninsadwsEUae

n1stivsausandeya tiudeyaninug
WATENTIOULNYIUIANDU-UAINITWAIUN
JYUU N3URTIEUNSURURmuwIU TR
wazAuanalanienaldssuy dmsu
HUae unadnsnanain uazanuinisgua
AuLoInou-natldsz vy warUszluamnn
FAandseonainlsaneiuia 2 daviile
NEFUNINTIINUIR

n1seszideya Wisuisuaug
WAZANTIAUENYIUIA UazAUSNITUG TR,
YU eNau-viaw e Paired t-test iUSBUEY
HARWS5ENI19NAUAI8 Independent t-test,
Chi-square wag Fisher's Exact Test AN1un
Tod1fynieadffisedu 0.05 Tuase
AMNNTIRNPIYANALTINT TN
svoil 4: nsusziliunanazyiulgeszuy
(D2) (Fuil 1-31 uns1AL 2566)

Fufiunis 2 tumeu Tiud 1) aunuingy
fUne1una CCU nguids (n = 8) ilenan

unidsunisldszuuiivauiy uaz 2) i
Prototype svuuAsf 3 wauasorvsnad
5 YiugaLi ienTIadoUANIA AL
arugniesvesiiion uazamdululaly
nslUld anduuiulgemudeiausuus
uldszuuuinianetuiagiie STEMI seey
Ingratuanysal Weusznialdly
lsamegunaunsiad wazlsanguianiedne
Jamiadeslisialy
nMsRvinYAnsuazasesTINN1TIaY

m9ieilldsumsontianamenssunis
F38555UNTIluNYEY Lsmeuiaunsie
Wil 006/2565 asiuil 7 nuawug 2565
HaNIANEN

M naueaNaNTITe muingUsvasd il
naszezil 1 n1sAasziantunisaissuy
UINTNIUIALAY

HAN1TAUNUINGUNEIUIanegUly CCU
(n = 8) N1sduA1wAlTIENNEIUIAIN
Tssngruraguvunazlssmeiuiasialy
(n=10) wagNuanaIv1Iv1IN (n = 5)
sdan1snunIunYseideudUie STEMI
szeE3ngm (n = 20 wiln) nuuszhudgym
WAZAIUABINITRAILITEUU Aauandlun1sng
7 1 uagmeai 2

M990 1 nan1sieseiantunisel Jaym waganudesnsiasruuuINIsHEUIagUle

STEMI seeedngm

Usziau Nan1sAsIzREaIunsal

weuavier e CCU

suglvinsnetuia - weutasesay 80 aglusesu Novice-Proficient diieesegay 35.71 su
QUMY MIAANTIIUEMIRULaltasdutpuLayIfinaluladtugs dndau
AiBenmasefuiiRnTg = 1:5 ansrangs > 60 wu/dan

sude/eseunsy  {Uleeuay 60 ﬁummmiﬁaﬂiﬂ iﬁ%fumﬁy\luvu\lammmwﬁﬂﬂu CCU iigg
$ovaz 20.39 M3urusmgliAsy D-METHOD dhsmvgnensnundaiden
1095988y 3.40 Re-admit Taglulansunuiosay 4.33

RMGERGERS Snsmdmenualiiiosne (28 au 9ndvane 33 aw) VIAA3es AED vz

deodasay 25 v79 IABP, ECMO wag CRRT Tu CCU
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A15197 1 wan1siaseaniunisel Jynn wazannudemsiaiunssuuuInMsneuagUae
STEMI szeg3ngm (se)

Uszihu NaN15IATIEREIUN 0]
AIUNTLUIUNS VIAULIUFTRANINTFIU EBP 05190 PPCI < 90 uadt sndinmudt (Fesay
58.33) §n3léFuen SK < 30 uniiiiiea¥esay 15 ¥IATEUY Fast Track
Fanau
PUHASNS nszuaunaAuFEInlinsouaqu laiflszuu Wamning Signs fidaiau deyalsl

gnihundesesiuiladgmedinusyuy

WHIUIA TWY.SWI. LASHNENEIVIIVITN

funsruINEgua  Flow nsdsdelidaau viaseuy Fast Track §ns1Uinwinasdesiednd
Tuswy.uay Jeuaz 20 ¥IALATOY AED YnuzdiriaTesa 25 NSVINEKG 12 Leads Wagn1s
NSPUILNTAWID g1unaad dwalviiielasuen SK uazgnassiaiieaiuiilaand

FUNNSERETT ANS

oI 1UInynan1zlsn STEMI saunlsaiilaludemiafieniu vinli

dwlefoyadine  Iedouardwiedtn Insoweiiuiivindlna

shumsquadaniy  wamsvhauduiividaaunassieios lifl Case Conference aghaidiuszuy
YRITILAVAI deralvinsauadUigingauinAuaseuAgy

FNUNITINUNY 13ifi Case Manager Uszanudaususnfuausming svuuuinwananus
vty Snlud® JUaengaerduindaideniesiosay 3.40 Re-admit Inglianaunu

Soway 4.33

o o v

M19199 2 YoyadAgyreewUiy STEMI seaeingm 31nMsnunIuYseideu (n = 20 uily)

L Y

518015 FuuGovaz)
1. LWAYNE: INANEN 13 (65): 7 (35)
2. 01glady 65.30 U
a. sguyvs 16 (80.0)
5. §m359n15%1 Primary PCl < 120 w1l (n=12) 7(58.3)
6. 9n31lASULN Streptokinase < 30 W19l (n=8) 2(25.0)
7. AMEUNINgounainan1s (Bleeding/Hematoma) 4(20.0) / 2 (10.0)
8. dnsnsdedin 2(10.0)

naszesil 2 NISWAILISZUUU3NISWEIUIA
Han1sRmulasruuuInIsne1utagUae
STEMI 528£3ngRaNNang WU Iny
4 szuu fal)

53UUT 1 N15USUITIANISAISIET
USNISHAaTANSEIRD Nan1SWRINIlASYUU
nsdndsuinisuazdwiofinsauaguiaud
yuvuIUfIvegUie CCU Usenaunigy
1) s¥UUn1UIn# WU Application eCardio
LENYDIN19RIUUTELANTSA (STEMI, Non-
STEMI, HF, Arrhythmia) W3os52UULISADU

99ludf 2) N15UsEUAUTULTIAIY
GRACE Risk Score 3) wudfdanisqua
ﬁﬂaaﬁlﬁ%‘um SK/TNK wagn1sinsey
AUNSpUNaUaIuRala 4) SEuU Fast
Track/Fast Pass \i1viesaruialalaenss
wag 5) 3guU Sky Doctor @ mSugUaelu
fuivinslna

S3UUT 2 NISWAIUIANTIOUSHEIUTE
NANTSWAU ASTUUNRILENTTAULNEUA
ﬁﬂiamqu Usenoumie 1) NToUaNSITOUY
RBC 8 AU WiausyuudinaAn19sadtnany
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Proctor Model 2) 55U Case Manager i@
soidlostaudlssmeunaguruauimeriae
CCU nsttuslanssanm aunsesiadming
3) nangnsousu Reskil/Upskill AseUAY
ACLS, IABP, ECMO nnsquadfae PPCI uas
A15UIN1581 High Alert Drugs kag 4) s3UU
Case Conference poulatl uazszuuiass
dounudmiunerunalg

52UUdl 3 nrsWauIuuIUfUANg
N1SWEIUIAINUANFIUTIUTZANY

Han1smW bk URNIINITNeIUIa
3 ¢hu fidenndeafuuunvemeriae CCU
Tssmenunaunsied el

wuURTRKILA 1 Msquarihemuiiila
Hanevmiluwardeile (Radial Approach)
ATBUARUNITHSENAINNTBUADUNANTT
NIPUATENINANANIT wazn1siiseds
ANMEUNINTOUNTINANIT LAunInUA
Checkpoints N15U32L8U Access Site 9814
Wuszuu lawn n1suszidiu Distal Pulse,
Capillary Refill uazdegyg10dv83 Hematoma
nn 15-30 uriludalusnsn uagyn 1-2
Faludluzredaly

wurUfIAdui 2 nasquagiae
Cardiogenic Shock fil4in3esgrenela
|34 IABP, ECMO LLazﬂﬁéd’aaﬁuﬁu%w%y’uqa
(ACLS) AseUAquNITHIALAT DT aN3LE
5839 Hemodynamic Parameters N15U5LiU
A17% Limb Ischemia ag101dusz Uy uaz
NIAIMUANAINNITIIEULNNEG (Alert
Criteria) fi¥atau

wuUFTREILA 3 MsUSseInga High
Alert Drugs TugUqe STEMI szesingn
ATOUAANENRIUNTRDIFITONTER 81T81E
vaeaidian wazeInseauiila laeiinue
Double-Check Process, Dose Calculation
Protocol 311%19g1U ag Alert System o
Winuaiung

dotuuiujode 3 frululdasdy
ey Uig CCU nuddnsin1sufianiy
wurlfURegluseduasiesas 80-90 Tu
e lnggagaludiunisinseuaiuniey
ABURANNIT NTUANAIIRANT WALNNTUIY
Hufiudn ACLS Boway 90)

szuufl 4 nasuyaussaninsiala
N15719uHUS MY waznTsuanailes

mamiﬂ’@umlﬁswumiﬁuﬁuaz@ua
GiaLﬁaaﬁmaUﬂqu Usgneusiy 1) Unuuy
N192719U N UM U8 R4 IDEAL Model
2) ysunissandudnnrgainuda
NSNAFOUANTIONINAIY Six-Minute Walk
Test (6MWT) faundutiu 3) Aen1saeuly
FUWUULHWITY wagdalodmsunisguaniies
it uay 4) ssw&mmmauaﬁimﬁmmu
Tele-nursing [ioandnsinsnaunngnene
Tnelalleaunu
waszeedl 3 nisUstfiunadnsnisldszuy
U315

Uszillunaanslu 3 97 laun SAau
ngwa AuEe wagliRausruuuIng
fRdrunwenuna

NANAIDELNNLIUIRIVTN T1UU 20 AU
Dumandefosar 90 01giade 31.90 U
(SD = 5.56) fivszaunisal varuly
vief{thewiinlsavilawede 6.15 T (SD = 4.35)
drulngfivszaunisaitdosnin 5 U
(Fowar 55) Lark1UNITBUTUNANGAS
wgruataniznisanvilsaialanay
viaenidensosay 55 AxLUURABAINS T8N
weuradvIInasuldssuuuInIsNeIUIa
17.70 (SD = 4.68) Waynainslise uuUInIg
neua 24.90 (SD = 2.55) p < 0.001 (paired
t-test)
AUTIAUTWYIUIA

pzuuuUITfiuaussausin 7 duiiutu
ndeldszuu lagnuAIuuana199 198
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AV ALADABEUNAUINA STEMI ¥89A3 01839 InLTealnd

Hod1An19add (p < 0.05) Tu 5 a1u laun
nsguagUisaiuiiala nsuseiiiy
AMzunIndauvataIuiiala nsuimau
wuamansldiedeq IABP/ECMO n13tasilu
AuTndugs wagnIraunuTIMing daudy

n1squagvlniiléindestienielanas
N19USN15817 High Alert Drugs tdwu
AuuanAsegaitudAnieadn Hoswn
ngruadlaussougluseaufogudinou
MR an5737 3

M19199 3 NMsUFURR WU TR I sneualunsauadtie STEMI svegdnge (n = 20)

uUfUAmsmIneug

IUWUJUA n (%)

1. wwafiinansnerunatunisquadtas STEMI lusseying Aildsuimanisaiuiila

1.1 sreynsieseuAunsaunaunsyiinanisaunla

1.2 sppgn1sguanaansiivinanisaiuiila
1.3 wamnemstestunngunsndeuainnisaiuile

18 (90)
18 (9%)
17 (85)

2. wunfiinensnerunalunisauadUas STEMI a1y Cardiogenic shock

a wa

2.1 wajdimensneualunmsquadiheiilfiniesiiomela (
22 wutimemsmenunaslumsouadieiiliiademenisiauvesiile (ABP, ECMO) (
2.3 uwaiEmenswenuialumsguagiaedldieioaonla (CRRT) 16 (80)
2.4 wUjtRmemsmeunalunsquadihefitefufundugs (ACLS) (

3. uuiRvnamsmenualumsquadiaedléFusngu High Alert Drugs (

AaeugUae

nqusdet1eUiy STEMI szeeingn
nauneukasndsldszuvdlva dunawe
(Fowar 58.1 uaz 61.3) eglodunguneuld
38UV 63.38 U (SD = 13.51) ngumasldssuy
67.45 9 (SD = 15.96) Waasangulsiumnsng
Auludunawagzeny (p < 0.05) lngngy
nadldszuuidadiugieeieuinndt 70 U
Joway 58.1

AzuuuRdsauiEedsauaznsUfin
AivesgUlgnauldssuy (n=31) 13.20
(SD 2.08) wagnasnslkgseuu (n=30 \@uTin
1 519) 16.55 (SD 2.37) p < 0.001

HadnsnendtinvesyUleluverUlenin
Tspwala Tsanenunaunasien amuandimne
mﬂéh%i’mmﬂizmqmﬁﬁmqm AU 4

M15°99 4 naansnapdinvesiUisluverthentdnlsaila lsmeiuiauasiiad

Frdisamaenadn wWanane NAANS p-value
nouldszuu wadldszuu
(n=31) n (%) (n=31) n (%)
1. 805IN198TIn < 9% 6(19.35) 1(3.23) 0.047
2. Dx. to needle time < 30 min > 70% 2 (6.45) 14 (45.16) 0.001
3. Dx. to primary PCl < 120 min > 70% 7(22.58) 22(70.96) 0.005
4. 28z TUUBY mean + SD <3u 502 + 1.49 3.07 + 1.14 0.001
5. Sovazvaan1sllaveoniiondae SK + PPCI > 80% > 80% 20 (64.51) 30 (96.77) 0.001
6. §n51n15hematoma wdwh PC <50 5(16.12) 1(3.22) 0.040
7. 8mn31n1sbleeding #aII PCI <50k 7(22.55) 1(3.22) 0.024
8. spsmsiavasadenduUaefRuRurawh PC 0 e 1(3.22) 0(0.00) <0001
9. SasmstaeituiuTn (CPR) Tnglaildn s 0 ads 5(16.12) 1(3.22) 0.040

Chi-square or Fisher's exact (Fisher's exact test) mué’ﬂwiuz%’aga
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fRRIUSTUUUSNS
AsUsEEUANUNINBLAVBINEUNAN b

STUUTIUIU 20 AU ABNITIISEUUUSANS
NYIUNE A197199 5

A151991 5 sEAuANUTanalavasneIuIananIsiesEuuusNIsneIUna (n =20)

oo AuNIwala
ANURALIY ”
meant SD IEAU
1. szuuuinmsweiuian ssytuneudaieu idilade 4.50 = 0.51 wniign
2. szvuvimaneuaibifinsufuiemudululuuumiadontu 4.25 = 0.71 wnniign
3. szuuuimswenuaslifiumsznulituneua 445075  wniign
4. szuuu3nIsneainiaantunsu iR 4.50 + 0.60 wnilgn
5. sruuuinsnenunasiivselevisediiouayaseunsy 4.70 + 0.47 wniign
6. sruuuimswenaihligiesimmuslunisguanuieaaiiies 4.15 = 0.74 1N
7. ssuuuimanernaibigieldiunisguasiaga gnaes iuesdsiy 4.25+0.71 wniige
8. szuuuinsneuatielimeuaufiRauegnivssansam 4.40 + 0.59 wniign
9. szuuuimanenuaransaveneralililulsmenuaveansevield 4.45 + 0.68 wnfign
10. muftanelavemeuiadeszuuuinmsnetuia 1 Tuawsu 455060  wniign
SR 442021 wnilan

szauAdIuNanaladaAm A INTIANG
IwirevasEUae STEMI
NNTEeUNNUBTILIY 30 AUl
nauUIuATY 2 dUA19 wadtauIAanIY
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Original Article

Prevalence and factors associated with human papilloma virus infection

and severity of cervical dysplasia

Anchalee Chainuall, Kanokpan Thanapunyanonz, Phanu Prasankiattirach?,

Jintanadda Suboon?, Ravisara Choomyenz, Chaiwat Raipuz‘z‘a2
!Department of Obstetrics and Gynecology, Nakornping Hospital, ?Medical Educational Center,
Nakornping Hospital

ABSTRACT

Background: High-risk Human Papilloma Virus (HPV) infection is associated with
cervical cell abnormalities and cervical cancer. HPV DNA testing offers more accurate
screening. Nakornping Hospital implemented this screening in fiscal year 2022, but
localized data remains uncompiled. While vaccines for HPV types 16 and 18 are
widely used , the necessity of more expensive broad-spectrum vaccines remains
debated.

Objectives: To determine the prevalence of HPV genotypes, identify associated
risk factors, and analyze the correlation between HPV genotypes and the severity of
cervical dysplasia among women at Nakornping Hospital.

Methods: This cross-sectional study included women with HPV infection who
underwent colposcopy with cervical biopsy at Nakornping Hospital between October
2021 and September 2023. Data were analyzed using Chi-square, Fisher's exact test,
and binomial logistic regression, with statistical significance set at P < 0.05.

Results: Of the 239 participants, non-16/18 HPV was the most common (117
women, 48.95%), followed by HPV type 16 (80 women, 33.47%), type 18 (25 women,
10.469%), and multiple HPV types (17 women, 7.11%). This study found parity was a
factor significantly associated with HPV infection (p < 0.005). However, no statistically
significant correlation was found between HPV genotypes and the severity of cervical
dysplasia.

Conclusion: Non-16/18 HPV strains were the most prevalent, and higher parity
was significantly associated with infection. Since all HPV strains carried a similar risk of
causing dysplasia, utilizing broad-spectrum high-risk HPV vaccines could be more

beneficial in preventing cervical dysplasia.
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HPV16 HPV18 HPV non-16/18 Multiple HPV types
Afinaas HPV

ad a a
BRUDUN 1 HUAUUEAIAITNYN HPV 1UAn1g €

151991 1 Characteristics of women infected with different types of HPV (n = 239)

HPV type 16  HPV type 18  HPV type Non Multiple HPV

Characteristics Missing (n p-value
(n=80) (n=25) 16,18 (n=117) types (n=17)
Age (years) mean + SD 0 4341 £ 9.67  44.52 + 11.27 44.11 + 9.92 46.35 + 9.30 0.730

<30 3(3.75) 1 (4.00) 4(3.42) 1(5.88)

30-39 27 (33.75) 7 (28.00) 40 (34.19) 3(17.65)

40-49 27 (33.75) 8 (32.00) 32 (27.35) 5(29.41)

> 50 23 (28.75) 9 (36.00) 41 (35.04) 8 (47.06)

Parity 35 0.025

0 5(7.81) 5(23.81) 25 (24.04) 4 (26.67)

1 16 (25.00) 7(33.33) 37 (35.58) 2(13.33)

2 33 (51.56) 6 (28.57) 29 (27.88) 8(53.33)

>3 10 (15.62) 3(14.29) 13 (12.50) 1 (6.67)

Any parity (= 1) 59 (92.19) 16 (76.19) 79 (75.96) 11 (73.33) 0.028
Age of first Sl (years) 25 20.61 + 432 22.09 + 6.02 21.56 + 4.95 19.88 + 4.82 0.310
mean + SD

<20 33 (45.83) 9 (42.86) 39 (37.14) 10 (62.50)

20-29 36 (50.00) 8(38.10) 54 (51.43) 5(31.25)

30-40 3(4.17) 4(19.05) 12 (11.43) 1(6.25)

Partner 28 0.928

0 0 (0.00) 0 (0.00) 2(1.92) 0 (0.00)

1 35(50.72) 12 (52.17) 50 (48.08) 10 (66.67)

2 24 (34.78) 8(34.78) 33 (31.73) 4.(26.67)

>3 10 (14.49) 3(13.04) 19 (18.27) 1(6.67)

History of smoking 0 2(2.50) 1 (4.00) 2(1.71) 0 (0.00) 0.683
Consume alcohol 0 6 (7.50) 1 (4.00) 16 (13.68) 4 (23.53) 0.137
Contraception 0 0.895

No contraception 54 (67.50) 20 (80.00) 86 (73.50) 12 (70.59)

No Hormone 11 (13.75) 2(8.00) 15 (12.82) 3(17.65)

Hormone 15 (18.75) 3(12.00) 16 (13.68) 2 (11.76)

HIV positive 1 8 (10.00) 1 (4.00) 9 (7.69) 1(6.25) 0.898

12 (15.00) 4 (16.00) 14 (11.97) 3(17.65) 0.760

o

Have underlying disease
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WeFInen fun1sanide HPY silasna 9 WU

Tnosau luan3fifinido HPV non 16/18
ganinlu HPV wilndufe 49.44%, HPV
type 16 WU 33.89%, HPV type 18 Wu
10.56% wazUszannaunangagiug wu
6.11% saiuansluununiil 2 ($asnisida
AuRnUnAveswadidernunungnifisuiy
U2 HPV willasng ) uayseazidenves
mMaindeyiunnusgniinunfuuusing q Tu
avifnide HPV usazaia wandumsnadl 2
(mwRaUnFveswadideyfininungnluas

MaadodmuuuwnUialaunlsasineig )

AURAUNAveLgadiayRIUInuAgn
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40.00%
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@
©
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"
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a
20.00%
10.56%
10.00% - 6.11%
0.00%
Dysplasia
m HPV 16 33.89%
mHPV 18 10.56%
= HPV non 16 18 49.44%
Multiple HPV type 6.11%

¢

ad Y a a a a =~ v a
LLN‘UQNVI 2 EJG]S’]ﬂ”IiLﬂﬂﬂ’NiJNG]UﬂWUENL“UaaLEJ’equUWﬂﬂJ@@JﬂLMEJUﬂU‘Uu@ HPV

AT 2 Pathologic results of cervical biopsy in HPV infected women (n=235)

Pathologic results n(%)

HPV type Normal  Cervicitis LSIL HSIL AC SCC AlS
(n=23) (n=32) (n=127) (n=50) (n=1) (n=1) (n=1)
HPV type 16 (n=78) 9 (11.54) 8(10.26) 38(48.72) 21(26.92) 1(1.28) 0 (0.00) 1(1.28)
HPV type 18 (n=25) 4 (16.00) 2 (8.00) 13(52.00) 6 (24.00) 0 (0.00) 0 (0.00) 0 (0.00)
HPV type Non 16/18 (n=117) 7 (5.98) 21(17.95) 68(58.12)  20(17.09) 0 (0.00) 1 (0.85) 0 (0.00)
Multiple HPV types (n=15) 3 (20.00) 1(6.67) 8(53.33)  3(20.00) 0 (0.00) 0 (0.00) 0 (0.00)

AC= Adenocarcinoma, SCC= Squamous cell carcinoma, ASC= Adenosquamous carcinoma, AlS= Adenocarcinoma in situ
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NANSNAEDYU chi-square WA¥NSNAEDU
A1 Fisher's exact test A4 lun 15Uz 18U
ANNENNUGTENI9UTELAN HPV (p-value =
0.961) nadilguansliiuinlafiaudurusd

Adue A sgni13Usztan HPV Lay
msnszanevaskanesIne laldnisulss
RaunfAveseas uwarnsuusinaunfvessas
Sawanslunisnsdi 3

A15797 3 Pathologic results of cervical biopsy compared between dysplasia and non

dysplasia in HPV infected women (n=235)

Pathologic results n (%)

HPV type

Dysplasia (n=180) Non dysplasia (n=55)

HPV type 16 (n=78)

HPV type 18 (n=25)

HPV type Non 16/18 (n=117)
Multiple HPV types (n=15)

61 (78.21) 17 (21.79)
19 (79.17) 6 (24.00)
89 (76.72) 28 (23.93)
11 (73.33) 4(26.67)

lutnanisanneslalafnLuudo9an
(binomial logistic regression model)
UszLiiuANuduRusTznINe HPV adinmng 9
wazn1sidnisulsdidnUnfvesigas
(dysplasia) wuualunuuagliniuny

Frusvneudiiinansynu (potential
covariates) linuaanuuaneafidveddy
Tunsifanisutsiiaunfveeadideyin
Unungn sen3ne HPV wilasing o Asuandly
M3 4

a319fi 4 Multivariable odds ratio of predictive HPV type associated with dysplasia

results in HPV infected women between dysplasia and non dysplasia

Dysplasia
Crude OR 95% CI p-value Adjusted OR* 95% CI p-value
HPV Type Non 16/18 Reference Reference
HPV Type 16 1.13 0.57 - 2.24 0.729 1.22 0.45 - 3.27 0.695
HPV Type 18 1.00 0.36 - 2.74 0.994 0.70 0.18 - 2.67 0.602
Multiple HPV types 0.87 0.26 - 2.93 0.816 0.46 0.09 - 2.23 0.334

*Adjusted for parity, HIV, Age, Age of first SI, partner, smoking

BRI EREE
NnransEneinuhansanlgfnde
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Aunan1sAnwIved Wang X, et al*® Tu
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InNan1sAnYIASeinuAL LS
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Original Article

Effectiveness of a system development intervention to prevent medication

prescribing errors in inpatients at Nakornping Hospital

Jaruwan Wangnai, Pawida Homsuwan
Pharmacy Department, Nakornping Hospital

ABSTRACT

Background: Medication prescribing represents the initial step in the medication use process.
If prescribing errors occur and remain undetected, they directly compromise patient safety.

Objectives: To compare the outcomes before and after implementing an enhanced
inpatient medication prescribing error prevention system at Nakornping Hospital.

Methods: This retrospective study evaluated the incidence of inpatient medication
prescribing errors using hospital medication error registry forms. Data were collected across two
distinct periods: the pre-implementation period during October, 2021, to September, 2022, and
the post-implementation period during October, 2022, to September, 2023. Prescribing errors
were categorized into Clinical Decision-Making Errors and Writing Errors. Error severity was
assessed using the NCC MERP index. Quantitative data were analyzed using descriptive statistics,
and trend analysis was performed using ordinary least squares regression interrupted time-series
analysis (ITSA).

Results: Following system implementation, the overall incidence of prescribing errors
decreased significantly from 3.10 to 1.96 errors per 1,000 patient-days (p < 0.001). When
classified by error type, writing errors decreased markedly from 2.18 to 0.87 errors per 1,000
patient-days (p < 0.001). For clinical decision making errors, the number of intercepted errors
increased from 213 to 271 incidents, representing a rate change from 0.92 to 1.09 errors per
1,000 patient-days (p = 0.063). Regarding severity, no category D, E, or F errors were observed
post-implementation, and no recurrent drug allergy incidents occurred. Most errors were
classified as category B (99.59%). Trend analysis demonstrated that prescribing errors declined
immediately in the first month of system implementation, with an average reduction of 0.29
errors per 1,000 patient-days (p = 0.001, 95% CI: -0.446, -0.147). Furthermore, a sustained
downward trend was observed, with a continuous monthly decrease averaging 0.17 errors per
1,000 patient-days as system adherence persisted (p = 0.002, 95% Cl: -0.287, -0.069).

Conclusion: The development of a prescribing error prevention system integrated with
multidisciplinary collaboration demonstrates high efficacy in reducing both the incidence and
severity of medication errors. The system successfully intercepts potential errors before they
reach patients, thereby sustainably enhancing patient safety.

Keywords: prescribing errors, error severity, prescription screening, inpatient medication

prescribing error prevention system
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Original Article
Health literacy and health behaviors based on the 3E. 2S. 1T.

framework among buddhist monks in Mueang District, Chiang Mai Province

Woraset Watchararotchanasakul, Thanchanok Wongvibul, Pishet Sasow,

Ratiporn Buaban

Boromarajonani College of Nursing Chiang Mai

ABSTRACT

Background: Buddhist monks are at risk of non-communicable diseases due to
lifestyle constraints and dietary practices related to the monastic context. Health
literacy is therefore important for promoting appropriate health behaviors. However,
studies on health literacy and health behaviors based on the 3E. 2S. 1T. framework
among Buddhist monks remain limited.

Objectives: To examine the levels of health literacy and health behaviors for the
prevention of non-communicable diseases based on the 3E. 2S. 1T. framework, and
to examine the association between these variables among Buddhist monks in
Mueang District, Chiang Mai Province.

Methods: This quantitative cross-sectional study employed a descriptive
correlational research design. A total of 369 Buddhist monks in Mueang District, Chiang
Mai Province, were recruited. Data were collected using a questionnaire from January
to February 2026, and analyzed using descriptive statistics and Spearman’s rank
correlation coefficient.

Results: The participants had a mean age of 46.82 years (SD = 17.27). Most
participants had moderate to good levels of health literacy, except for the decision-
making domain. Overall health behaviors were at a moderate level (73.44%). All
domains of health literacy were positively and significantly correlated with health
behaviors at the 0.05 level. The self-management domain had the strongest
correlation with health behaviors (r = 0.410, p < 0.001).

Conclusion: Health literacy was associated with health behaviors among Buddhist
monks, particularly in the self-management domain. The findings can serve as
baseline information for developing health promotion strategies appropriate to the

monastic way of life.

Keywords: health literacy, health behaviors, non-communicable diseases, 3E. 2S.

1T., Buddhist monks
Submitted: 2026 Mar 16, Revised: 2026 May 24, Accepted: 2026 May 28
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Effects of an information program combined with video media on knowledge and
pre-procedural practices among urban patients with changes in bowel habits
undergoing first-time colonoscopy at Vajira Hospital
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ABSTRACT

Background: Colonoscopy is an important procedure for diagnosing abnormalities of the
large intestine. The quality of the examination depends on patients’ knowledge and
pre-procedural practices, particularly among first-time patients who may be unfamiliar with the
preparation process.

Objectives: To evaluate the effects of an information program combined with video media
on knowledge and pre-procedural practices before first-time colonoscopy among urban patients
with changes in bowel habits.

Methods: A quasi-experimental, two-group pretest—posttest design was conducted from
July 14, 2025, to February 28, 2026. Participants were first-time colonoscopy patients at the
Endoscopy Center, Vajira Hospital, selected by purposive sampling and allocated into a control
group and an experimental group, with 30 participants per group. The experimental group
received routine nursing care plus an information program supported by developed video
media, while the control group received routine nursing care. The instruments consisted of a
knowledge assessment and a self-practice assessment questionnaire.

Results: The experimental group had a mean age of 59.50 + 9.14 years; 56.77% were male,
and 43.67% had primary education. The control group had a mean age of 60.48 + 7.99 years;
40.00% were male, and 33.34% had primary education. At baseline, the experimental group had
mean knowledge and pre-colonoscopy self-practice scores of 14.44 + 1.22 and 1.70 = 0.26,
respectively. Following the intervention, these scores significantly increased to 17.60 + 1.56 and
2.64 + 0.21, respectively (p < 0.001), and were higher than those of the control group. No
significant differences between pretest and posttest scores were observed in the control group.

Conclusion: The information program combined with video media effectively enhanced
knowledge and promoted appropriate pre-procedural practices before first-time colonoscopy.

Nurses can apply this program as a guideline for preparing patients before colonoscopy.

Keywords: program combined with video media, knowledge and pre-procedural practices,

first-time colonoscopy, changes in bowel habits
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first-time colonoscopy at Vajira Hospital
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Effects of an information program combined with video media on knowledge and pre-
procedural practices among urban patients with changes in bowel habits undergoing

first-time colonoscopy at Vajira Hospital
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Original Article

Development of an action model for road accident prevention by The Road
Safety Committee: An action research study in Chaloem Phra Kiat District,
Buriram Province, fiscal year 2024

Channarong Artueam
Chaloem Phra Kiat District Health Office, Buriram Province

ABSTRACT

Background: Road traffic accidents continue to increase and remain a major public health
problem, causing substantial social and economic impacts.

Objectives: To examine the road traffic accident situation, develop a road traffic injury
prevention model, and evaluate its effectiveness in Chaloem Phra Kiat District, Buriram Province,
Thailand.

Methods: This action research was conducted from October 1, 2023, to September 20,
2024, in Chaloem Phra Kiat District, Buriram Province, Thailand. A total of 191 members of the
district road safety committee participated in the study. The research process followed the
PAOR cycle and consisted of four phases: (1) Plan, (2) Action, (3) Observation, and (4) Reflection.
Research instruments included a knowledge questionnaire, in-depth interview guide, observation
form, accident record form, meeting records, and progress monitoring forms. Data were analyzed
using descriptive statistics, paired t-test, and content analysis.

Results: In Phase 1, a district road safety committee was established, and the road traffic
accident situation was analyzed, resulting in policy recommendations for road traffic injury
prevention. In Phase 2, participants received road safety training, participated in workshops, and
applied the Health Determinants Triangle framework to analyze problems. Road safety knowledge
significantly increased, and a collaborative action plan was developed. In Phase 3, observation
findings showed continuous participation of committee members in meetings and implementation
activities. In Phase 4, the After-Action Review revealed that integrated interventions contributed to
a reduction in road traffic mortality. Key lessons learned indicated that effective road traffic injury
prevention requires simultaneous management of individual, system, and environmental factors
through stakeholder participation and evidence-based management. These findings were
synthesized into an innovative operational framework, the PHANOMRUNG MODEL.

Conclusion: Integrating the Health Determinants Triangle framework with the PAOR process
facilitated systematic and participatory management of individual, system, and environmental
risk factors. This approach improved road safety outcomes and led to the development of a

sustainable district-level road traffic injury prevention model.

Keywords: road safety, health determinants triangle, PAOR cycle, PHANOMRUNG MODEL
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Development of an action model for road accident prevention by The Road Safety

Committee: An action research study in Chaloem Phra Kiat District, Buriram Province,
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Original Article

Factors affecting the degradation of HER2 immunohistochemical glass slides in

breast cancer patients

Suchanan Rattanasalee
Anatomical Pathology Department, Nakornping Hospital

ABSTRACT

Background: HER2 status is a key determinant of targeted therapy in breast
cancer. Archived immunohistochemical slides are frequently re-evaluated in referred
patients; however, slide degradation may lead to misinterpretation and adversely
affect treatment planning.

Objectives: To investigate the factors and storage duration influencing the
degradation of HER2 immunohistochemical glass slides archived for 1 to 5 years in
patients with breast cancer.

Methods: This retrospective analytical study evaluated 154 HER2-positive (3+)
immunohistochemical glass slides archived at Nakornping Hospital between June 2020
and December 2025. All slides were independently re-evaluated in circumferential
membranous staining completeness and intensity by three pathologists, and
associated factors were analyzed using logistic regression.

Results: Of the 154 glass slides, 105 (68.18%) retained their original 3+ staining
quality. Within this preserved group, 37 slides (35.24%) had been archived for less than
1 year, and 94 (89.52%) were obtained from core needle biopsy specimens. When
circumferential membranous staining completeness and intensity were assessed, slides
archived for more than 1 year showed a continuous decline in preservation, with a
crude OR of 0.70 (95% ClI: 0.58-0.85, p < 0.001). Notably, slides archived for > 4-5 years
exhibited a highly significant reduction in preservation quality, with a crude OR of 0.09
(95% Cl: 0.03-0.33, p < 0.001). Conversely, tissue specimen size had no significant effect
on quality preservation when controlling for the duration of storage.

Conclusion: Glass slides archived for more than 4 years show a significant decline
in the reliability of HER2 assessment. Repeating immunohistochemistry on the
corresponding paraffin block is therefore recommended rather than re-reading the

archived slide.

Keywords: slide age, circumferential membranous staining, staining intensity,
HER2.
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Effects of a self-management support program for carbohydrate counting on
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ABSTRACT

Background: Glycemic control among patients with type 2 diabetes mellitus (T2DM),
particularly those with uncontrolled blood glucose levels, require effective self-management.
Dietary carbohydrate control is a key component of diabetes management. Carbohydrate
counting is an approach that helps patients appropriately plan their food intake and may
improve glycemic control.

Objectives: To examine the effects of a carbohydrate-counting self-management support
program on Hemoglobin Alc (HbA1c) levels among patients with uncontrolled type 2 diabetes
mellitus.

Methods: This quasi-experimental study employed a one-group pretest—posttest design.
The participants were 25 patients with T2DM who had HbA1C levels greater than 7% and
received care at Mae Lao Sub-district Health Promoting Hospital, Chiang Kham District, Phayao
Province, Thailand. Participants received a self-management support program focusing on
dietary management using carbohydrate counting for six months. Data was collected before and
after the intervention using questionnaires assessing carbohydrate-counting knowledge and self-
management behaviors. The reliability coefficients of the questionnaires were 0.82 and 0.86,
respectively. Data were analyzed using descriptive statistics and paired samples t-test.

Results: Most participants were female, with a mean age of 56.6 + 9.1 years and a mean
duration of diabetes of 10.1 + 8.7 years. After the intervention, participants demonstrated a
significant increase in carbohydrate-counting knowledge scores, from 11.4 + 2.1 to 13.2 + 1.3, and
significantly improved dietary self-management behaviors related to carbohydrate counting
(p < 0.05). Mean HbALC levels also significantly decreased from 8.3 + 0.8% to 7.7 + 0.9% (p < 0.05).

Conclusion: The carbohydrate-counting self-management support program may help
improve self-management behaviors and glycemic control among patients with uncontrolled
T2DM. However, further studies with a control group and longer follow-up periods are
recommended to confirm the effectiveness of the program.

Keywords: Self-management support program, Carbohydrate counting, HbA1C, Type 2
diabetes mellitus
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