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Abstract

Background: Patients with a documented penicillin allergy in hospital electronic medical
records are labeled to prevent re-exposure; however, some may not be truly allergic. Evidence
regarding the extent of false allergy labeling remains limited, even though such mislabeling can
influence antibiotic prescribing practices and increase healthcare costs.

Objectives: To assess the prevalence and associated factors of patients with a recorded his-
tory of penicillin allergy who are suitable for referral to a drug delabeling process.

Methods: This retrospective analytical study included all patients with a recorded history of
penicillin allergy in the hospital electronic medical record system between January 1, 2024, and
December 31, 2024. Demographic data and allergy-related information were collected and eva-
luated using the PEN-FAST tool to determine patients’ risk levels for entering the drug delabeling
process. The prevalence of low-risk patients unlikely to have a true allergy upon testing, as well as
factors associated with the risk levels, were analyzed using logistic regression.

Results: Among 559 patients with a documented history of penicillin allergy, 123 (22.0%) had
a PEN-FAST score < 3, indicating a low risk of a positive penicillin allergy test and suitability for
drug delabeling. None of the demographic factors (¢ender, age) or clinical factors (allergy-related
diseases, multiple drug allergies, patient-reported information, or documentation by healthcare
personnel during allergic reactions) were significantly associated with the risk level for drug delabe—
ling (p-value > 0.05).

Conclusion: According to the PEN-FAST assessment criteria, 22% of patients with a history of
penicillin allergy were eligible to undergo an appropriate drug allergy testing. No factors demon-
strated a statistically significant association (p-value > 0.05) with the risk level for proceeding with
allergy delabeling.

Keywords: drug delabeling; history of penicillin allergy
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Penicillin Allergy Decision Rule (PEN-FAST)

wnaginsusiiiuy AZUULTLS
svernaRLARneNsuResnimSewhiy 5 ¥ lafld = 0 T/lainsu = 2
N15381N133UKse (@naphylaxis/angioedema/SCARs) Tlafld = 0 T =2
NMSASUNISSAEN lafld = 0 Ta/lainsu = 1
msuvaraneinsaidio PEN-FAST uvaily 4 sedu
AZLLUU nsuwuana
0 anudessIniinansvaaeunsuiiniddaduasdunauin

(very low risk of positive penicillin allergy test < 1%)

1-2 finnudesrfinanisvageunisuiinddaduasidunauin
(low risk of positive penicillin allergy test 5%)
3 finnudestunarsiinanismageunsuiinddaduasdunauin
(moderate risk of positive penicillin allergy test 20%)
45 fanudssgeinansaaounsuwiinddaduazdunauin

(high risk of positive penicillin allergy test 50%)

=

5UN 1 \A30aile PEN-FAST insusinisuseiiiunaznisulana

A = Iuaugieniazwuy PEN-FAST daenin 3
N = S1augienwuainiuse Rwienguinidadu

2. doyanly wardeyausyiauiowesie
Aineideaiidossaun  uansalugUramd
Jouny

3. Anseidadeiiduiusiuseiunnuidss
vaagUnelunisiingnszuiumsmaasuiiiesnian
Usedauien agldadifannosuuuniuy (binomial

logistic regression) NMuUAANEEATY
0.05

(p-value) i

HaN1539Y

searinedudl 1 un3e - 31 $u27AN WA, 2567
sy fougtaeldsunstuiinuioiluszuy HIS
Yol3INe1UNaa 180 5578 §1u31 4,328 18 1 Duna-
sudoufithefitufinuiionguinddadu S1uau 565
519 wunszifoudUaed iteyaldifismelunns

Uszifiugeiniosile PEN-FAST §1uau 6 578 nide
Suunvszlougieilauantfasununas
11 559 318 wugUedulvg dumands Soe-
az 59.39 91y3enin 21-59 U Soway 51.50 Alse-
Ussddhdosay 5349 efildsunstudinuiienves
éﬂaama‘ﬁ'q@ 3 JUAULIN LAKA penicillin, amoxi-
cillin wag amoxicillin/clavulanate Seway 320.41,
29.52 uag 16.10 mudfu e1msuRiinutesiian
A9 maculopapular rash $e8ay 41.86 9981
A9 urticaria $988y 16.82 wag angioedema Sovay
13.95 syaunsusziliuuien unclassified (patient
history) $eeaz 62.97 fawandlumsei 1
nansUszdiudeieiosdlo PEN-FAST wui
Yovay 50.98 linsiuszesiandausiine1nsusi
Yoway 66.73 laiflo1n155uuse 9N TULSITINULN
flanfe angioedema $oag 25.58 Msle¥un1sin-
w1 WUINSeBay 91.77 linsunlasunisshwinseld
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A19197 1 dnwagnIlUrengusiieg s (n = 559 518)

nmsUsziiunudesesiieniivse uiengunddaiulag
TiaTeaile PEN-FAST iiaiingnszuiunisenidnyse iuen
U

AUs

o b %
U (32992)

LNAIEYS

Useinlsauseane®

sAUszanea

Non-communicable disease (NCD)

Atopic dermatitis
Asthma
Allergic rhinitis

DU 9

YW

Penicillin

Amoxicillin
Amoxicillin/clavulanate
Dicloxacillin

Cloxacillin

Ampicillin
Piperacillin/tazobactam
Benzathine penicillin

Ampicillin/sulbactam

ANWULDINITHN

Maculopapular rash (MP rash)
Urticaria

Angioedema

Urticaria & angioedema
Anaphylaxis

Fixed drug eruption

33(1.87)
37 (4.20)
288 (51.50)
201 (36.0)
332 (59.39)

299 (53.49)
187 (31.22)
15 (2.50)
18 (3.01)
11 (1.84)
110 (18.86)

170 (30.41)
165 (29.52)
90 (16.10)
74 (13.24)
28 (5.01)
16 (2.86)
14 (2.50)
1(0.18)
1(0.18)

234 (41.86)
94 (16.82)
78 (13.95)
65 (11.63)
38 (6.80)
15 (2.68)
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M19197 1 dnwagniluvenguiiegns (n = 559 518) (se)

AU

o b2
MUY (5088%)

Dyspnea

Pruritus

Drug reaction with eosinophilia and systemic symptoms (DRESS)

Stevens-Johnson syndrome (SJS)

Acute generalized exanthematous pustulosis (AGEP)

u 9
FEAUNITUTELIULNEN
Certain/definite
Probable
Possible
Unclassified (patient history)

ADTUNYIUIANDDNUAT WY

TsangruramlAsanerviague/ lsameuiaumineg sy

15aneUIAYUYY
159nguIalonvu
$1u1
ARLN

Linsiudeysanunoantng

13 (2.33)
7 (1.25)
3(0.54)
1(0.18)
1(0.18)
10 (1.79)

13 (2.33)
86 (15.38)
108 (19.32)
352 (62.97)

264 (47.22)
176 (31.48)
35 (6.26)
11 (1.97)
11 (1.97)
62 (11.09)

* fhe 1 ygenaillsauszdnduinndt 1 1sA

> NCD ldun Tsasasioluil hypertension, diabetes mellitus, dyslipidemia, chronic kidney disease, stroke, cancer, obe-

sity wag chronic obstructive pulmonary disease (COPD)

wazdleduunmuwanisuszdiu wwf{ﬂwﬁagﬂundu
flaudssifinanisnageunisuiinddaduasdy
NAUIN (AZWUL PEN-FAST €a8ni1 3) Laliigay
ﬁawﬁ’]gjmzmumimaauLﬁaamaﬂﬂizi’mﬁm
i 123 51 aaduanugnuinduiosas 22.00
Fawanslunnseil 2
Lﬁ'aﬁﬁagamﬂizLﬁuﬂﬁaﬁé’mﬁuﬁ’ﬁmzﬁu
mmL?’iawaa;ﬁﬂaaﬁiamiL%’ﬂgjﬂizmumﬁmaau
ilesnianyseiaunen Toun 1) e 2) 01g 3) Jade-

Goedu leun Tsauszssiientunisuiivaznisd
UseiRuigmvaneyiln uay 4) Ussianvestoyauiien
ﬁLLﬂQLﬂu%’agamﬂﬁwamm (patient history) lay
JoyadnnistunnvaegUlsuien (active case) uae
T duuisiinanisussidiuldazuuy
PEN-FAST Younin 3 wuilditadelafidanudu-

o o aa

NusegsiiiedAysaia (p-value > 0.05) Auans
Tup5199 3

Wesannuludndnuruuinldlatfinainnis
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uB1939 wagduwus uamgdu Wy viral exan-
them %38 aminopenicillin rash Fduustunshn
o Epstein-Barr virus***' fiduiidsldihdogaun
Annwidandslungugosiiduitnedinety 0-123
113U 33 318 (Fegaz 5.90) nuinillsauszdnd See-
ay 27.27 lsafinuanniian fe allergic rhinitis fovaz
12.12 99989U1A® asthma 398ag 6.06 ag allergic
contact dermatitis Soway 3.03 a@nwaz MP rash
Huensinuannilan Jesas 45.45 se3a3nA0 ur-
ticaria 508ag 18.18 ay angioedema 39vay 15.15

TuvgNaIN1TIULIIATI WU anaphylaxis WULEN 2

A15199 2 NaNSUSTLI UM LRI PEN-FAST

Juhun Tesiring, Yens Tade,

nmsUsziiunudesesiieniivse uiengunddaiulag
TiaTeaile PEN-FAST iiaiingnszuiunisenidnyse iuen

579 (3ouay 6.06) Way DRESS 1 518 (5eway 3.03)
NansUsEIRIUseIAIedle PEN-FAST Tungandin wu
Jowaz 87.88 lASUAZLUULINAIMIOWINAU 3 Ad—
wanslunsned 4

2AUTIIHANTTITY
nanIdenungnUetheRda A
fnan1snageunsuiinifaduazifunauinaiy
gl PEN-FAST weendn 3 awluu eway 22.00
voffihefifuseRuiindfodurmun aonadasiy
MsAnIves Trubiano wagAn fIsenudadanug-

MsUsziilu asuuudild  Suau Gowaz)
TWUNAIUNAUINITUTETY
1. syeznandausiinennsud
UpenimIeawinnu 5 U 2 96 (17.17)
laingu 2 285 (50.98)
131 5 Y 0 178 (31.84)
2. M3 INTIUKSI
Anaphylaxis 2 38 (6.80)
Angioedema 2 143 (25.58)
SCARs 1 DRESS, SJS, AGEP 2 5(0.89)
Ladldenisguuse 0 373 (66.73)
3. MSASUNITINEN
T 1 46 (8.23)
lainsu 1 513 (91.77)
Tailay 0 0 (0)
DIUNATUNANTTUTETY
1. fanudsssanniinanisvageunisuiinddaduanfunauan 0 0 (0)
2. fiannandssiiinanisnaaeunsuiinddaduasdunauin 1-2 123 (22.00)
3, fianandssdunansfinanisnadeuntsuiiniaduasdunauan 3 305 (54.56)
4. fieundegaiinansmageumsuinidaduazidunauin 4-5 131 (23.43)
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n19199 3 YadeiduiusivseAuanuidssiiazingnssuiunsmaaeuiiesnianyuse e’

IUIUTIY
Jaduides PEN-FAST PEN-FAST Oddsratio  95% Cl p-value
score<3 score=3

mez‘@qa 7 255 0.842 0.557 -1.271 0.412
97g°

0-12 1 4 29

13-20 ¥ 11 26 0.428 0.143 - 1.277 0.128

21-59 U 59 229 1.312 0.605 - 2.849 0.492

260 U 49 152 0.799 0.520 - 1.230 0.308
TsnUszsdfiReatunisuiuae 20 77 1105  0.645- 1893  0.717
HUsy AL auin©
Uszianvasvayauien’

Patient history 79 273

Active case 44 163 1.072 0.707 - 1.626 0.744

“Annzvneataonnssladafnduuuniuiy (binomial logistic regression)

* p-value < 0.05
* WgudunAYy
> Wiguiiungueny 0-12 U

© Weuiunguilaidlsauszadiniieiiunisu loun asthma, allergic rhinitis, atopic dermatitis uazlsifiusy Tauiemany

¥Ua (multiple drug allergy),

¢ WeuiuuseiRuiennduiinaindrueniavesdiie (patient history)

thonguanuidesinUssanndosas 20-25 vesiis
UsziRuiinddadu’ nadsnanazouliiuingiae
dunilefiinsszyuiindfdadulussuunyssdou
213liluien9Te  waransaldignssuIunInagey
\esnianUsgiAuienldminiunsussidiuge
\p3esile PEN-FAST agnamsnzas

agalsfinu wansidenugiedulng See-
A 50.56 flAzuu PEN-FAST winiu 3 dednoglu
nquiifianudsatiunans guaenguilliaisdig
nsEUIUMIVAABUIBNIANUSE RN Deanivei
yligednivgeglunguiliinanyss Yaukend

nUszliudnuau 352 sevsedosas 62.97 1u
UsgiannAveniavesylie  vilivindeyadfisy
dun svznadaudifinoinisut wagnssnwiig-
Uhel#5u Famminausives PEN-FAST iAnAzuuLve
nshinmudeyamifumazuuuvesiiieniaau-
Aos uonaniluinausinisusuidiude 2 Gesnsdien-
N133ULs9 PEN-FAST Tvipgiuu angioedema igu-
111 anaphylaxis o8 angioedema Flaiflonnsszuy
madumelasinie a1adoinissuussliiiiguiin
anaphylaxis mamsﬁﬂmﬁwu angioedema 14 143
38 AlFSumsusziiue msgulsdluvaziiny ana-
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a = v, Ao wa v ' as a
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phylaxis [E 38 57 mamﬂmiﬁumﬁt’fau”aﬁﬁfg GH
miﬂizLﬁummiqumﬁiﬁﬁmﬁﬂ angioedema uag
anaphylaxis Wihfuguil e1vdmwalinisdsydiuite
Aumgtaedifianudssiuazainilunageuiile
sniEnUsyIRuiendisuutesninfinas fadu nns-
Yumdosile PEN-FAST anld5seaazdaldmunzay
dusuusunussinalnefifinssuiinuienlunysy-
Lﬁ'auﬁgﬁL"ﬁluﬂsﬁamﬂﬁ’maﬂLa"m,azﬂ’uﬁmﬁaﬁ—
Uaedionnsinen
nan1539edldnuiladeidainuduiuiiu
seAuanandsslumsdngnszuaunisenidnyse 1
wien FsdonndedtiusiesIuves Trubiano wazAE

Juhun Tesiring, Yens Tade,

TiaTeaile PEN-FAST iiaiingnszuiunisenidnyse iuen

fisgyinAzuL PEN-FAST sWauniileasview “dnuas
Younansaluien” unndtademsszng Wy
e nIelsnuszanfa’
NNNAMTIATIEIUENETIENGIAN WU
Tunnadnlngidunuulisuusiuasidnvusaon-
AABINU viral exanthem 1NAIIANMIZLRELUY IgE-
mediated 93¢ Feaenadostuseauluigsanssy
Aeunthiinuiniufiiasuiunisld aminopenicil-
lin Tnetamiz amoxicillin TutAninduiusiunisin-
Welda wu Epstein-Barr virus W3 Enterovirus

3,20-21.

wnnIMswienlaense? uagdUiedulugiin

Hunelu 5 U uwagdayaliasudiu vinsivasiden

M1519% 4 namsBeseilugUaenguinety 0-12 Y (n = 33 aw)

v Y
UYayanuae
YU U

31uu (Sewaz)

HlsAUszansn
Allergic rhinitis
Asthma
Allergic contact dermatitis
Cataract
G6PD
DINTHI
MP rash
Urticaria
Angioedema
Urticaria with angioedema
Anaphylaxis
DRESS

NANSUSEAIUAILATBI3D PEN-FAST

1. fanuidssinunnfnanisnagaunIsiiinidaduazidunauln (score = 0)
2. finuAsssiNNan1snaaaunIskiTaduazdunauIn (score = 1-2)
3. fiAuAgaUIuNaNANaNIsNeaa UMW Zaduazdunauln (score = 3)

4. fanudssgsiinansegaunisuitnifaduszilunauin (score = 4-5)

9 (27.27)
4(12.12)
2 (6.06)
1(3.03)
1(3.03)
1(3.03)

15 (45.45)
6(18.18)
5(15.15)
4(12.12)
2 (6.06)
1(3.03)

0 (0)
4(12.12)
17 (51.52)
12 (36.36)
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nsld PEN-FAST Tugtheidnlneianizangsinii 12
U esnniasesdistiinuantoyagivaliliuse-

a2 I
PIATNLUULAN

1 < 1 <@ o 2

28719l5AML WUINANTIWIY 4 518 (Sevay
12.12) fAguun PEN-FAST ©o8ninvsawinnu 2 ¥4
Jneglunduanandesinanisnagaunisuiini-
Faawanlunauin nauillonaumnzandmsu direct
oral amoxicillin challenge Meldn1sguaveunng
WALLNEUNS PIADAAADINUBLINIIVDI AAAAI/EAACI
practice parameter MUz lAlgn1sMnaBISUUTY-
U (oral challenge) Tugthenguanudesinnie-

linsouaseneUaensie ™"

123111AN1537

nMeidedideside esnbumsusady
JoyavnuszIAnstudinuielunyssdoudian-
nsofnduuudouvds Feimsimuauumenistu-
inanzdoyadify Lawn Foenfiu o1n1sul wa
MsUsziiu Mnvesteyanswiiidudeyaangiae
venian videdeyanninsuieivesaniuneiuady
viomstuinuie e iigtaedennswiniy vl
Yadeyauseguiisniudonsuseiiufoinios-
9 PEN-FAST loganiglunsdiussifunenaindi-
venian wialudoyarnUnsuienvesaniunegiuia
Ju Wy sreznamaARnoIN wasn1sinud
15U maemautedeiifidoaulamanuduiug wu
Usgialsauseddiidssdenisussidiuusionlaign-
Aiod

#3UNAN33Y
HANSUTEIUMELATOH 0 PEN-FAST Ui Uae
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oglunguiifienudssiiainanniinanismaaeuns
windaduazidunavan Andunrmgnuesdiaed
wnzaNingnsTUILNMTMAde ULtRnLENUE SR
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UNANED

padius: n15525uvese0anUanvasniden (extravasation) iueInsluiaUsyass (adverse
drug reaction; ADR) imulsa1nn15Us¥15 norepinephrine n19vaansaand sialaainvaretase n1séum
tseideeiionadnmdiniusiuninia extravasation a0 lUgNI59795EUUTRIA LA ANAIINFULSY
vInemslinsuszasalulsineg ua

InQUszaen; iwiednwilaseiivialiiAn extravasation 99007503975 norepinephrine Tugithaglu Isa-
weUIaUnn

FEnsanwr; (lunrsanwud explorative prognostic factor research JUILUU retrospective obser-
vational cohort design Tugithelu Issng1uating)il g5y norepinephrine s 1 AaIAL W.A. 2563 9
31 SuaAu WA, 2566 FuAuTayanInlysunsu HOSXP uaviuiinnvsadeu $1ua 95 578 uvadunguitny
ADR 23 57¢/ uasn@ﬁ/ﬁ?ﬂwu ADR 72 598 W5susiieutlaseiiliin ADR #aead3 t-test, exact probability
test UazAUATIEVAIINEUNUSHIY odds ratio univariable Uag multivariable logistic regression analysis

wan5Ane: a5 1m1sDAE (mediian, IOR) Tunguitny ADR 1.2 me/hr (IQR 0.68-2.20) wWiguiiieury
0.4 mg/hr (IQR 0.20-0.54) Tungiilsiwy ADR (OR = 4.02; 95%Cl: 1.6-10.2, p-value < 0.01) 5z&3a1ls
$Ug1 (median, IOR) lunguitny ADR 4 54 (10R 2-8) w3suiiieuiunguitlainy ADR 3 34 (IQR 2-4) (OR =
1.29; 95%Cl- 1.06-1.59, p-value < 0.05) 4agngaiimy ADR l#3ue5ausY sodium bicarbonate 7.5% il
dnoeay 65.2 usxioeay 23.6 lunguillumy ADR (OR = 9.41; 95%Cl: 1.94-45.67, p-value < 0.01) nwase
W 3 aehaiuAIALsaN 15179 ADR aeaitssaneats (o-value < 0.05)

agUkan1sAne: Tseideeiidiniusiontsiin ADR laun shsmishigniiuiy sseznanishioni
UIUNTI baemTlFsusausue i osmolality g9 a9rananIsiin extravasation ogNINEFIAYNNTIA
(p-value < 0.05)
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Abstract

Background: Extravasation is an adverse drug reaction (ADR) that can occur following the
intravenous administration of norepinephrine. These events may arise from various factors. Identi-
fving potential risk factors associated with extravasation can provide risk indicators which may guide
the development of hospital-level prevention systems and strategies to minimize the severity of
such ADRs.

Objective: To analyze the factors associated with extravasation from norepinephrine use in
inpatients at Pattani Hospital.

Methods: This was explorative prognostic factor research study employed a retrospective
observational cohort design. The study include patients who were admitted to Pattani Hospital and
received norepinephrine from October 1, 2020 to 31th December 2023. Data were extracted from
the HOSxP program and medical records. A total of 95 patients were included, categorized into two
sroups: (1) patients with ADRs (23 patients) and (2) patients without ADRs (72 patients). Statistical
analyses were performed using t-tests, exact probability tests, and odds ratios from univariable and
multivariable logistic regression.

Results: The median norepinephrine rate in the ADR group was 1.2 mg/hr (IOR 0.68-2.20),
compared to 0.4 mg/hr (IQR 0.20-0.54) in the non-ADR group (OR = 4.02; 95%Cl: 1.6-10.2, p-value <
0.01). The median duration of norepinephrine administration was 4 days (IQR 2-8) in the ADR group
versus 3 days (IQR 2-4) in the non-ADR group (OR = 1.29; 95%Cl: 1.06-1.59, p-value < 0.05). Sodium
bicarbonate 7.5% injection was used in 65.2% of the ADR group, compared to 23.6% of the non-ADR
group (OR = 9.41; 95%Cl: 1.94-45.67, p-value < 0.01). All three factors - higher dose, longer duration,
and concomitant use of sodium bicarbonate - were significantly associated with an increased risk
of ADRs (p-value < 0.05).

Conclusion: Risk factors associated with the occurrence of ADRs included higher rates of
drug administration, prolonged duration of administration, and co-administration with high-osmo-
lality drugs. These factors were statistically significantly associated with occurrence extravasation

(p-value < 0.05).

Keywords: extravasation; norepinephrine; adverse drug reaction (ADR)
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M35ITuveseeenuenuasndenuazyay
Lﬁa@aiﬂ&liau (extravasation) Wunzunsndau
Fnuldanmslrovideansiimaasaden sadu
serious adverse drug reaction (serious ADR)' tJu
m&ﬂﬁ{{ﬂaauauﬁawmmamu%{u Wiupudsse
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A1 pH 138 osmolality) uazadeauymains (A3w-
Swaznshisede msUszliveMsuardnnisiunis
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JoyasenuiUleiin extravasation vadlse-
WYIUIAFIUASUNS® WU norepinephrine uend
fis1897U extravasation gufign (3ovay 68) uavedin
YRILSINYIUIAAIVAIUATUNS U N. A, 2559-2561°
NUNISLAA extravasation 0.76, 0.71 way 0.77 A%y
fo 1,000 Yuilliansthaugisiu endinusieauann-
ﬁzjﬂ AuA norepinephrine uag amiodarone 93y7z
finutosfo 11 (Govay 69.35) sosasunfowuy (Soe-
ay 30.64)

Tutauuszanu 2561-2566 lsaneruiatnniil
NUTIPIUNISLAR extravasation 31U 6, 3, 4, 6,
3,5 Adapuady mﬁwuswmumnﬁqm Ao nor-
epinephrine 31U 25 ﬂ%’jﬂ 599891778 nicardi-
pine W 1 %1 waz Kabiven® $1uam 1 A% wu
AUy 2 iwaqﬂawulﬂgjmwlﬁatﬁama (gangrene)
Lﬂumﬂﬁé’aquau%’ﬂmmuﬁu NUNIUA WA NUT
Jamidnnnaududuvesemieasinilimang-
au  lLifnnsussdfiupnumnzauvassumisiilien
TiasusumdenisTiemussosnafinust way
anvauzlRnvveUIsuIInguilnNduRuSiUIS
LARN1IE extravasation

Tuusunvealsanenuradnend delifinnsAne

nn1siieesdniuntu Tudviely lsmeuadnmil

J99uidaan19iin extravasation 990 norepi-
nephrine fstiu §3du3siinmeiuuiiugiuvoan-
uAgenadeinladeuieusens wu dnsinislien
syoganlunslven wavauauTRvese il uiusl
ANUFIRUSIUNTSIAR extravasation HANTIREAR-
naziludeyadisuszdnddmiunisiamuiiuinig
n13UeeiuLazanAIUTULTIVRY ADR 31015y
norepinephrine Tulssweuia
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WeAnwinszidadeidesfiduiussunig
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s08U35998
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mmma&f]a%’aﬁﬁﬂﬁﬁﬂ extravasation (explora—
tive prognostic factor research) g‘ULL‘UU retrospec-
tive observational cohort design Usznnsiianen
Hugithelu lsmewainafilésu norepineph-
rine 5¥1319 1 AA1AY W.A. 2563 - 31 §UI1AY ..
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aINISARLEN

1. Qﬂ’sﬂuﬁlﬁ%’u norepinephrine lne35an
WINNNRADALEEARM

2. Eﬁﬂ’sﬂumﬁ% norepinephrine > 24 lus

INAUTINSANDDN

1. fhefiiidoyalulusunsuduiindeyaguae
Tssngrvnatanntl (Usunsy HOSxP) lamsudau

2. fftheiitideyalunvsndevliasuiu

nguAnen

' [
a =

Fuungvaelu 2 nguaunadnsiintu
(outcome-based classification) A

1. Nguin extravasation: ﬁﬂ’;&lﬁﬁﬁ}uﬁﬂﬁa
F1891UNSNA extravasation 310 norepinephrine

2. naulaiiiin extravasation: éﬂﬁaﬁhjﬁﬁuﬁﬂ
NIDLNUTIBUNTIAR extravasation aOATEYY
aIN3lAsuU norepinephrine

N1IAUIUNGUAIDENN"

\iefnuniladeiiviliiAn extravasation 210
1514 norepinephrine TugUelu Tssneuradngi
meldannfigunisvin pilot study TEfthefinugi-
M30IN54in extravasation flgnssinisiienegly
74 1.85 + 1.03 fadn3u/dnlus wagdnnsldensiudiu
ansundifien osmolarity gn31 600 mOsm/L Sega
66.67 IneiUsuiiisuiugiaefilésu norepineph-
rine uAliliin extravasation fignsFinisiienegly
29 0.42 = 0.24 fadn3u/4mlus wazdnnsldensaaiu
ansundifien osmolarity gn31 600 mOsm/L Sega
27.78

fuan1snageuldy two-sample side -
wuasRuTidfay (sienificant) WioanuAaawaDY
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¥finfiniledl 0.05 uagrnua power i 0.80 fvun
Iapsnauildnuuiegsludndiuved n2/nl = 4/1
AIANINTIIULIENaUReE1e 18 518 Lavngy
AUAL 72 518 B9 sample size 5@6}@%@@%%%’8
fidne leun e 01y TsAsam seAy albumin @1
PR31N15n509909Le (estimated glomerular filtra-
tion rate; eGFR) wan153ladeuady admit 9ns132
nnslien @adn3u/dalug) Srufuiidhelden o
TH9ruuasiian pH Wunsavidenisgs ansuniilisam
wagdlen osmolarity g9nd1 600 mOsm/L uagkuy-
JuinAsRnAINNI5LAA extravasation Tunwszilsu
Vel

mafiusIuTIndaya

duAudayadoundsannivszidouyUae
TsunsuduiinteyagUae lsanervialeanil (Us-
wN33 HOSXP) wuuduiin ADR JUKUU spontaneous
TWsunsuanumdes sameruralaenid dufinadu
wuutuiindaya (case record form) el

- doyaviluvesifiae ldun e eng lsnsau
A1 eGFR seAudayiiuluden

~ YayagUlsvaizuaulsmeuia o svee
naueulsmeIua danznsinigevarueulse-
NWY1WIA UseliuseRuanuiandd (neuro sign) lag
14 Glasgow Coma Score (s¥AuAUIANFIANTO
JEAUANUTANMIUREAIUIUNANY) a1urvaeUae
dlosmtheesnanlsswenuia (improved, not im—
proved, disable wag dead)

~ Yaya norepinephrine Flasu loun as
n3lvien @adnsw/dnlug) seernaildsuen (Fu)

_ yilngaiteasinildsindie filnasenis
inaudeanisiin extravasation lwA 81dnd
1A pH Lﬂuﬂiﬂﬁaﬁi’lﬂq& (amiodarone, ceftria—
xone, meropenem, fentanyl, adrenaline, dobu-
tamine Way dopamine) g3nTiden osmolality 9
(calcium gluconate, glucose, potasium chloride,

sodium bicarbonate Wag magnesium sulfate)
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UszanAannnslaen iuﬂﬁjmmﬁ% norepinephrine
uaznguillimueinslifislszasdannslien add
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A3YTITUNTIVY

HIUNITTUT0993853508AINAMENTTUNNT
355519 lunywd Ismeruiadennil wungiay
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fihefinueinislifisszasdainnslasu
norepinephrine UsznngUaelu Tssmeruiadanmil
$1uau 95 519 wuadunguiinu ADR $1uau 23 518
LLazﬂejuﬁhjwu ADR 913U 72 518 1nnsiUSeu-
Feudnunziiluresitheds 2 ndu nugihefiilse-
s mmuilauidesduiusiuie ADR wnnn
pUNLtydAYN19EdF (p-value < 0.05) Weidanvae
hlUdy 9 ldimmuusnsatueediteddymneada
Fawanslunnsad 1

dayan1sld norepinephrine uazdiATzi
Jadedesfiduiusiunsiia ADR

NANTTILATIERANNEURUSLWULLENNiayUade
wudasefifiuanudssseanisiiin ADR weld nor-
epinephrine WA 8nsnslienfiunnsneiu S1um
Fuiitelden uaznnslésuemieaaihildudud
AudssduiusiunIsin ADR SsuanisAnwmud
A5 ceftriaxone, adrenaline, potassium chlo-

ride #ag sodium bicarbonate 7.5% jUuuuaA

nn1siieesdniuntu Tudviely lsmeuadnmil

' [ '
a a = I

damanan1siia ADR Miluduiloldsiuiu norepi-

o w

nephrine ageiityd1AYyN19adA (p-value < 0.05)
Fauandlunnsnad 2
HANTITIATIENANFURUSNNAIRUTTINAY
wuintduidesifeuduiusiunisiin ADR age-
HpdAgy e (p-value < 0.05) loun §n5Ing
Ten S1uanTuiildsuen waznslésu sodium bicar-
bonate 7.5% sUiuudn siinsldensauiu adre-
naline uaz potassium chloride fiAdnandesdumug
Aun19An ADR 16 9.58 11 wag 7.54 WiaNaIAU

AaandlumI$199 3

anUsuna

nutedAne et dosduiusiu
NLAAe NS lUNIUTEasAUTELAY extravasation
9101514 norepinephrine Tugdaelu lsang1uia
Iapndl WisuifisuseninegUaedild norepineph-
rine 7iin ADR waz Liiin ADR wudnwagiialy
voagihefiilsnsauiuvmuiinnuduiusdenis
\An ADR lasnnninegnstitudfAeyneadn (o-value
< 0.05) FedpnAdpatyu National Health Service,
2017 wagn1sPnwIves Unsmil AdeLAY, 2560 39
wuIgUisiumvudulngniivasnienisiy-
U9 ANLEanguanas dlanainnisanuinladng
Jedinurldulunisiia extravasation 16418 WanIs
AnTziauduRuUsSLUVLEnAaztade wuanlady
desiiduiussienisiin ADR Uszinn extravasation
Lﬁ@ﬂﬂ?&iﬁ%ﬂ norepinephrine lauA

1. 89510158 ANA1IIUTENINNFUAN Y
fiaudesionsiin ADR egalifdAyvnsadn
(p-value < 0.001) @OAAABIAUIIUITBVDY Van der
Wal G, 2013 finuindns1n1si norepinephrine 92
HAuduiusiunIsiAn extravasation 1AE&nTINT
Terfnuztinluglvgvinfu 0.48-1.8 fadniu/da-
Ta9"

2. SmnuiudldFugnseninanguiiwu ADR Ay
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nauitliny ADR finnmuandnsiuseiefidodday
Meadn (p-value < 0.01) wadmslasuensaios
Junaiuiuaisinsdsumunidivendunie
Wnadilien wiannnsaneiseluadsidnuinnms
Waswshuvsilienlifianuunndnsiusenisiin

M13199 1 anvagiluvesgiae
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ADR agnsfifudfymneadn erafiesninnistuiin
nInNsNEUIaiEaiuNsAB LR Ul uans
laipsuiiau (under report)

3. 91NN13ANYY N1518 norepinephrine 1Ay
g1@nfislen pH Aandunsavienigs liun ceftria-

o %
MUY (5988%)

Snwaziidne p-value
ADR (n=23) No ADR (n=72)

LNAYREYS 17 (73.91) 40 (55.56) 0.146
218 (TJ); mean + SD 59.71 = 11.37 62.34 + 18.27 0.520
seurnaUaulsang1uIa (1), median (IQR) 17 (9-34) 10.5 (5-21.5) 0.098
lsATu

MUY 8 (34.78) 8(11.11) 0.021

ANG 3 (13.04) 24 (33.33) 0.068

wlane 8 (34.78) 26 (36.11) 1.000

Tmesess 0(0) 9 (12.50) 0.108

TETRR 4 (17.39) 4 (5.56) 0.094

veuiin/Usngaiuisess 0 (0) 6 (8.33) 0.330

l3Afiv 0(0) 5 (7.04) 0.329

amas;iiﬂaaﬁﬁmﬁam%aLLUﬁﬁL‘%Ui’mﬁw 10 (43.48) 25 (34.72) 0.466
Usziliuensmnassuudssam anusanmiusniuvesUis (neurological signs) 0.635

Sanea 12 (52.17) 42 (58.33)

Sanfseautesnalunang 11 (47.83) 30 (41.67)
amuzﬁmmaﬁﬂamﬁa@aﬂmﬂbqwmma 0.269

Improve 6 (26.09) 29 (40.28)

Not improve 8 (34.78) 14 (19.44)

Disable 1 (4.35) 1(1.39)

Dead 8 (34.78) 28 (38.89)

ADR = adverse drug reaction (extravasation)
mean + SD = ARy + @ lutuuuInggIu
median IQR) = AsegIu (F33n78lnd)
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A3t 2 Aasrsideyanisld norepinephrine
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anYaULNANE

o v
U (S084%)

ADR (n=23) No ADR (n=72) p-value
Sasnslvien Gadndu/dalue); median (IQR) 1.2 (0.68-2.2) 0.4 (0.2-0.54) < 0.001
S auTuitld norepinephrine (3u); 4 (2-8) 3 (2-4) 0.012
median (IQR)
gnildsusnedadian pH 1unsaniennag
Amiodarone 4(17.39) 10 (13.89) 0.738
Ceftriaxone 12 (52.17) 19 (26.39) 0.039
Meropenem 6 (26.09) 20 (27.78) 1.000
Fentanyl 7 (30.43) 9 (12.50) 0.058
Adrenaline 4 (17.39) 1(1.39) 0.012
Dobutamine 4(17.39) 4 (5.56) 0.094
Dopamine 4(17.39) 7(9.72) 0.453
ansthifldsadededian osmolarity g4
Calcium gluconate 1(4.35) 3(4.17) 1.000
Glucose solution 2 (8.70) 3 (4.17) 0.592
Potassium chloride 20 mEg/15 ml 5(21.74) 2(2.78) 0.008
Sodium bicarbonate 7.5% 15 (65.22) 17 (23.61) 0.001
Magnesium sulfate 50% 1 (4.55) 5 (6.94) 1.000
Mswasusummidlien 0.803
TinunnstufinAeusumdliien 15 (65.22) 49 (68.06)
Wasusumdanslen 8 (34.78) 23 (31.94)
Juiindeyanisinmu extravasation Tukuudufinnislienveaneiuia 0.076
Tawunisduiin 7 (30.43) 24 (33.80)
tufinlyadnaue 11 (47.83) 17 (23.94)
tufinashiasenniu 5(21.74) 30 (42.25)

ADR = adverse drug reaction Tusuideilnanis extravasation

median (IQR) = Asisegu (F3aeltng)
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A15199 3 Javeldssndunusiunisin ADR

; Crude OR Adjusted OR
Uadenfne
OR p-value OR p-value

§n59n15W norepinephrine fiadnsu/4alua) 1.69 <0.001 4.01 0.004*
$1u Uil norepinephrine () 1.08 <0.001 1.29 0.013*
gnildsusnedadian pH 1unsaniennag

Ceftriaxone 30.40 0.025 3.68 0.120

Adrenaline 14.95 0.018 9.58 0.097
asthwiindnilisaudedelien osmolality g9

Sodium bicarbonate 7.5% 6.07 0.001 9.41 0.005*

Potassium chloride 20 mEg/15 ml 9.72 0.010 7.57 0.105

* p-value < 0.05 JtlpdrAgnisaia

OR = odds ratio

Crude OR = WaN153ATIERLUU univariable
Adjusted OR = NaN5ILATIZIALUY multivariable

xone, adrenaline fimudssronisiin ADR aen9—
fifudfyneadd eswn pH fewanssiuiden
10 dawaliivasnideniinnsszaelpesladng

4. lumsinwni nst norepinephrine $aiu
gl osmolality g4 lauA potassium chloride
(20 mEg/10 mL), sodium bicarbonate 7.5% §U-
WUUda Trnudesrenisiin ADR egnaditeddy
19887 (p-value < 0.05) iiesanansazans hyper-
tonic wininsidusenuenvaeniden awiTlvizad
deodeneuennasnidendidudatueduiiensn
nsgnAsiesnatniead dwalidadens el §-
Uredidneifin1sld sodium bicarbonate 7.5% 32
U norepinephrine 1udunuinndledizuiuns
1% norepinephrine Srufuefduy

5. Msvuiindeyan1sinn1y extravasation u
wuutuiinnslvignvesetua nguiliin ADR liwy
mstufinnisinnudosay 30.43 Tufinliaiiae

Sovay 47.83 uaztiufinashianeyniufesay 21.74
nguitliiAn ADR liwunstufinnisfamufesas
33.80 Tufinldaiiavefevas 23.94 uway Tufin
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Abstract

Background: Norepinephrine is a high-alert drugs that can cause phlebitis.

Objective: To develop and evaluate the outcomes of implementing clinical care guidelines
for patients receiving norepinephrine to prevent phlebitis at Ranong Hospital.

Methods: This research and development study included patients receiving norepinephrine
in the female medical ward, male medical ward, and intensive care unit before and after the
implementation of the guideline, from March 20 to July 5, 2024, and from March 20 to July 5, 2025,
respectively, with 88 patients in each group. The research instruments included care guidelines for
patients receiving norepinephrine to prevent phlebitis, norepinephrine prescription forms, dosage
adjustment tables, phlebitis surveillance warning labels, and patient medical records. Data were
analyzed using descriptive statistics and the chi-square test.

Results: The guidelines were developed through brainstorming sessions with the develop-
ment team and clinical leadership in internal medicine. The guidelines and implementation tools
were finalized collaboratively. After implementation, medication prescribing errors decreased from
100.0% to 54.0% (p-value < 0.05). Nurses’ compliance with recording nursing information increased
from 26.4% to 77.0% (p-value < 0.05). However, the number of patients with phlebitis showed no
statistically sienificant difference (p-value > 0.05).

Conclusion: The development of multidisciplinary, team-based care guidelines for patients
receiving norepinephrine can reduce medication prescribing errors and improve nurses’ adherence

to the guidelines.

Keywords: guidelines for caring patients; norepinephrine; phlebitis
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Standing order M 4l¥ennnuFusgenguialonazvasaiden (lenasnsnuav1)

SAHINVUIAGUIY 0.5 megrkg/min (Tvuiing asnlaenTiuimsthmia central line

3UN 3 msedFurunme

STANDING ORDER “61A1iitdganguialonasnana@on”  fo... ...............0W. ...
Tsameninaszues Ward.............. HN. AN
Progression Date Order for ONE DAY Order for Continuation
D Norep hrine inj. (4mg/4ml) Monitor : Norepinephrine
[] 4me + DSW up 10 250 ml (4:250 38 1:62.5) (16meg/m) -2 BP, HR 00 21# e linuasluniassdu Mapdnang
*[conc, B fionsan T ma central line] (MAP > 65) oz Tinn 5 117 1 MAP A (MAP > 65 x 2 a5)
[] 8 mg-+ DSW up to 250 ml (8:250 W30 1:31.25) (32meg/ml) wamnthe Sann | 1 uazAanmRenE AN 30 11 x 2 A%
- - 579 IV site 1AS Infusion pump A 2 ¥U.VVE drip 81
|:| 4 mg+ D5SW up to 100 ml (4:100 ¥138 1:25) (40meg/ml)
- Notify : Norepinephrine
I:I 8 mg+ D5SW up to 100 ml (8:100 W30 1:12.5) (80meg/ml) 2 e 4
0+ - Sign of extravasation/vasoconstriction U3 #u Fa v i
Hia +D5W up to ml o g a 5 o
= e -1hafisuz aomduTainga nszaunszne violadnn wlududn
1V drip rate ml/hr (=med/min) titrate ml/hr Rl ) R, 4 - o 2
= i lududfndans aau 1dordou Jamasaa phiebits i
NN 2 -15 W0 keep MAP > mmHg P—
d ; extravasation injury
" dose — 1AM 2 meg in, {11 3 meg/kg/mi ¢
max dose meg/kg/min, in 0l 3 meg/kg/min iivisid "
g 1
=i . saa a
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madSuvinam Norepinephrine Tsanenuiaszues
Norepinephrine 4 : 250 i 16 mcg/ml
Norepinephrine 11N (ke.)
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(4 mg/ 250 ml) 40 ‘ 45 ‘ 50 ‘ 55 ‘ 60 | 65 I 70 | 15 | 80 | 85 ‘ 90 ‘ 95 ‘ 100
5 : (meg/kg/min) = =
ATIIIU4 : 250 DATINITUTHITY (ml/ hr)
ﬂ']'llll{l’llﬂ?l’u 0.05 7.5 8.44 9.38 10.31 | 11.25 | 12.19 13.13 14.06 15 15.94 16.88 17.81 18.75
16 meg / ml 0.1 15 16.88 18.75 | 20.63 | 225 | 2438 | 2625 | 28.13 | 30 | 31.88 | 33.75 | 35.63 375
(0.05 - 1 meg/kg/min) 0.2 30 | 3375 | 375 | 4125 | 45 [ 48.75 | 525 | 5625 | 60 | 63.75 | 675 |71.25 75
0.3 45 50.63 56.25 | 61.88 | 675 | 73.13 78.75 8438 | 90 | 95.63 | 101.25 | 106.88 | 112.5
PIIHENEN 0.4 60 | 675 | 75 | 825 | 90 | 975 | 105 | 1125 [120 | 127.5 | 135 | 1425 | 150
Norepinephrine 4 mg ( 1 vial) 0.5 75 | 84.38 | 93.75 | 103.13 | 112.5 | 121.88 | 131.25 | 140.63 | 150 | 159.38 | 168.75 | 178.13 | 187.5
+D5W 1511M559 250 ml -
( WAL DSW 41 uag =
mimerueg1d 24 )
0.8
0.9
1.0
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. . 31U (Fewaz)
dayanaly . " N p-value
NAUNITWAILY (N = 88)  #asn1swaIUn (N = 88)

LA 0.647°
AN 35 (39.8) 39 (44.3)
98 53 (60.2) 49 (55.7)
918 0.722°
>20-301 4 (4.5) 5(5.7)
>30-401 7(8.0) 3(3.4)
>40-501 9 (10.2) 7 (8.0)
> 50 - 60 U 16 (18.2) 13 (14.8)
>60-701 22 (25.0) 26 (29.5)
> 70 Fuly 30 (34.1) 34 (38.6)
lsAUsEa797 0.481°
Lailsauszandn 14 (15.9) 13 (14.8)
11 13m 17 (19.3) 13 (14.8)
12 13m 17 (19.3) 19 (21.6)
1313 13 (14.8) 24.(27.3)
14 15m 17 (19.3) 13 (14.8)
315 13m 7(8.0) 4 (4.5)
i 6 Tsm Ay 3 (3.4) 2(2.2)
vied Ul 0.930"
D1YINTIUREY 25 (28.4) 27 (30.7)
9IYINTINYY 33 (37.5) 33 (37.5)
VioerUeniin 30 (34.1) 28 (31.8)
MsIdadelsa 0.560°
Septic shock 67 (76.1) 64 (72.7)
Cardiogenic shock 13 (14.8) 18 (20.5)
Hypovolemic shock 8(9.1) 6 (6.8)

? chi-square test

® Pearson chi-square test
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nsddltuesdfunsulisyylude
Foeaniy 136 (99.3) 68 (45.3) 0.000°
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Fiinanstiinay MheuarUSine @15t 136 (99.3) 61 (40.7) 0.000°
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mhewazUSunaenGudulunislie 1(0.7) 0 (0) 0.477°
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® chi-square test

P Fisher’s exact test
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- o U BGowaz)
NaN1TULUA . o o o p-value
NAUNTITWRINIY (N = 129) #asIn1snRILd (N = 135)

nstuingnavensunte 34 (26.4) 104 (77.0) 0.000°
nsduiingnaesluive
nstufinnsiseTensli 124 (96.1) 134 (99.3) 0.113°
UpIDNUNITUNALEN
mstufinnsusuiiunSean 119 (92.2) 131 (97.0) 0.144°
UTunauuesonRLUNGY
nsvuinUsziiunisiin phlebitis 36 (27.9) 106 (78.5) 0.000°

PRI UDSDNUNTU

? chi-square test

®Fisher’s exact test

i a va X oY) saa a 9] 2 Y Y
A151971 4 MsUFTRmuuwImsnsouadtieilduestiuniulunslitedouvomeuiandinisiam,

LN (N= 135)

Han1suuR I1U7Y Souay

}74 = v
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n13Anine high alert drugs %1 chart 38 28.1
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p-value
(N = 88) (N = 88)
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® Fisher’s exact test
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Impact of Developing a Filgrastim Administration Guideline
on the Prevention of Febrile Neutropenia in Breast Cancer Patients

at Nangrong Hospital, Buriram Province

Suphannapha Thanasoon, B. Pharm
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e-mail: katejjung@gmail.com
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Abstract

Background: Among breast cancer patients receiving 4AC-T and FAC chemotherapy at Nang —
Rong Hospital, 67.01% developed febrile neutropenia without being prescribed filgrastim for preven-
tion. Therefore, a preventive approach was developed to increase the use of filerastim, aiming to
reduce the occurrence of febrile neutropenia and improve patient safety.

Objectives: To evaluate the effect of developing a guideline for the use of filerastim in pre-
venting febrile neutropenia and to assess compliance with the guideline for prescribing filgrastim in
breast cancer patients.

Methods: This retrospective study was conducted in breast cancer patients receiving 4AC-T
and FAC chemotherapy. Data were collected from January 1, 2021, to December 31, 2024. The
incidence of febrile neutropenia before and after the development of filgrastim dosing guidelines
was compared. Data were analyzed using the independent chi-square test and independent t-test.

Results: The sample groups that met the criteria before and after the guideline development
included 72 patients (486 cycles) and 78 patients (467 cycles), respectively. The incidence of febrile
neutropenia decreased from 2.47% to 1.50%, but this difference was not statistically significant
(p-value = 0.284). However, the incidence of neutropenia decreased from 14.81% to 8.99% (p-value
= 0.003), severe neutropenia decreased from 4.32% to 1.07% (p-value = 0.038), and physician com-
pliance with the guideline increased from 32.99% to 100% (p-value < 0.001).

Conclusion: The development of the filgrastim guideline has significantly reduced the severity
and incidence of neutropenia. It has decreased the incidence of febrile neutropenia in patients,

promoted timely prescribing, and increased adherence rates among physicians.

Keywords: febrile neutropenia; filgrastim; breast cancer
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N15AnN1IE FN wuudgugil laggneseannuiuimie
983 NCCN

nsaAszidaya

Toad@mTsnssaun (descriptive statistics) e
wansanuzveInguiieg1 Layldataigaeyuiy

sonstesiunisiinanizdnsiamsuiuilldy

(inferential statistics) oA A1sMA@ey chi-square
test way independent t-test lun1siUssuliisu
UBUATENINNGUNDULALTAINITUNTARDS AINUA

v o w a

wﬁuuamﬂwummaﬁ p-value < 0.05
ATURIUFITY
neAteildsunmssusesniessaulnensaunis
#1913001938555UN T3 Iy wdlsameuau1eses
1wl NRC 2025-004 awiudl 21 nunniug n.a. 2568

~ 20 QUAWUS W.A. 2569

NAN1539¢

NnMsAnwiisurunguietsidinae
favun 150 Ay wuadunguiitheldsuenaiiiida
AeunsiawILLINIINs&ld filgrastim iietastu
A FN 9107 72 AU (598ag 48) MUIUTOUNNT YN
wilU1Un 486 S8 WagNGUVIAITRILILLINIGT $1W3
78 AU (Boway 52) MuusauNMsisaivitn 467
50U %aﬁgﬂuﬂduﬁ%’umdauuawéﬁmsﬂ’wmum—
yeq Tdnuuedafofiugiueg q Aliuanssfiumns
o Lo eneiade 50.06 + 9.66 WAz 53.69 = 1092 1
BSA LQ?%EJ 1.59 + 0.17 wag 1.61 + 0.15 m? ANC nau
Buenady 3,380 + 1,889 way 3,923 + 3,347 4/
AU, muddy waesiaeanguldsugnsetalitin
lUdAnuuanaAaiuNIEi AUy S19aIB8ALEnS
Tums199i 1

mMsUszfiuaudsaveanisinnne FN was
nMsUFURMLUUIMIaNSAlY filgrastim vesls-
WYIUIAUNTOY WUINDUNAUILLINIGT T
sounislfonadivrdaianun 486 soU uaTWd
WAl uuseunsieuaiivTarmn
467 sou \dleusziumudsswaanslasueai-
Urdasiemsiinnig N lugsaneunauinudngy-
Uredildsusnaividadsenisiin FN §1uau 388
50U (58ay 79.84) FINUSINAILILLINIG TAU-
GFoasenisiin FN $1uau 361 sou (3evaz 77.30)
lalupneneiumeada Tudunisudaniuuuimig
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Y av Yo S o W
KUqenlasueasivndn

#Uhe Non - curative aim %30

palliative chemotherapy

|

Q’ﬂwﬁui’qwa curative aim

| |

3500 filgrastim Avaelasuen Funldsuendsaiin FN Yevag 10-20
| doaiin FN < ouag 10 (g75 GAC-T, FAC)
anvuag AU Unag | |
MULATFI Lyifiansantv - 91511N91 65 U
filgrastim - ECOG > 2

4AC-T = doxorubicin, cyclophosphamide Wag paclitaxel

FAC = 5-fluorouracil (5-FU), doxorubicin ka2 cyclophosphamide

ANC = absolute neutrophil count
eGFR = estimated glomerular filtration rate
FN = febrile neutropenia

OD = once daily

- ANC < 1500/uL

- sy iArdavselluualln

- Liver function #aun@ (billirubin > 2.0)
- eGFR < 50

|

14 filgrastim 300 mcg OD x 3 day

ECOG = ECOG score agsuunsUsziiuaussnn1nn1sviiieinsuszd1iu (performance status) v03Uaeuzi3e

SUN 1 wimansdslden filgrastim 2a4l5ane1uanIeses

589l filgrastim wulugaenouRALIwLINI
fin1s&ld filgrastim MuWWIMNGT 109U 128 Sou
Govay 32.99) Tuvaefivrmdaiannuume 1¢
ﬁmimiﬁ;ﬁ’]é&ﬂ% filgrastim 111U standing order
dmsugnseaiiundn 4AC-T wag FAC dawalvisinis
UFtRmmuumansddld filgrastim lugfthengu-
Fosasunnnsdl (Gosaz 100) Fufiuduediedided-
AYNNEDRA (p-value < 0.001) Fauandlunnsnad 2
HAN1AN®INITANNTIY FN anasaInioas
2.47 Wwiaeiovay 1.50 unliiiled Ay eana eg1e-
15fiou nainn1ag neutropenia 1ol 2 N&M WU
AU38LinN13% neutropenia ana%AN 72 58U (508~

ar 14.81) wide 42 59U (Sovay 8.99) oeulilyd-
ATYN9EDF (p-value = 0.003) WAZAIUTULTIVBINT
AN neutropenia anasogNHUEd1AYNISEDH
(p-value = 0.038) dsnalvithefideadeuianissn-
wanasolitud Ay nsatifaniosay 10.49 wde
fpuay 5.57 (p-value = 0.005) Fauandlunisnad 3

anUseNa

nseneinuinnslduumensddld filgras-
tim ﬁﬂ’wmﬁuﬁaammgﬁamia}uaqmw neutrope-
nia 3nSevaz 14.81 WwideSeuaz 8.99 (p-value =
0.003) LAZAAAIINTULIIYBINTIE neutropenia L
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agnsilfudfay (pvalue = 0.038) Faonafinasionis
amlenanisideunisliaiivatn (p-value = 0.005)
Tnegitheillésusnaiitadamusounisnyduasd
Snrmssentingetuediaiitednfn wuied
1uATev3 Luke Steventon waganz U 2024 fiwuin

i v Y Y !
N394 1 m@mﬂamqiﬂm@ﬂﬂaﬁm@qaﬂqﬂ

sonstesiunisiinanizdnsiamsuiuilldy

frhsuzidadimmszey 2-3 Baldsunisideutinan-
i1 7 u ilemanuduiususansideutinnisinw
fumsdeTinuazanuegsenvesihefignidoutn
fugneisnwasunuszeziaa Tngvinisinan
waluszaznaade 5.5 Y Tinnadetinievas 13

UL (3eway)

daya NDUWAIUILUINIG RAIWAIUIUING p-value
(=72 Au) (N=78 Aw)
918 0.168°
Wosnin 65 U 64 (88.89) 63 (80.77)
65 U Fuly 8 (11.11) 15 (19.23)
ms;mﬁé 54.06 + 9.66 53.69 + 10.92 0.584°
BSA Laﬁdilil 1.59 + 0.17 1.61 +0.15 0.054°
ANC LQ%EJ 3,380 + 1,889 3,923 + 3,347 0.002°
58U ANC 0.851°
J2AU ANC ﬂ'EIUL%lJEJ’] 4,786 + 1,861 4,733 + 1,576
Hoen11 1500 (AU) 0 0
111N 1500 (A) 72 (100) 78 (100)
srurUndlsnNzis 0.081°
Je8y 1 3(4.17) 9 (11.54)
Yy 2 53 (73.61) 45 (57.69)
Je8y 3 16 (22.22) 24 (30.77)
Qmmmﬁﬁié’%’u 0.160°
4AC-T 46 (63.89) 41 (52.56)
FAC 26 (36.11) 37 (47.44)

2@ UMBENR independent chi-square AMRUALBAIAYNI9EDH 0.05

°NndaUMIBENA independent t-test MuUALEAIAYNISERRA 0
BSA = body surface area
ANC = absolute neutrophil count

4AC-T = doxorubicin, cyclophosphamide Wag paclitaxel

.05

FAC = 5-fluorouracil (5-FU), doxorubicin ez cyclophosphamide
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M19199 2 N15UTEHIUANNEEIYRINT5A febrile neutropenia WagnsUURMMLLIMIaNSTY filgrastim

. uusaunsienaiivntn (Fagaz) , .
UaYa o Y . X p-value
ADUNAIUILUINIG  WAIWRAIUILUINIG

nsUsERuAUIED YD (n = 486 $9V) (n = 467 59U) 0.909 0.340
A13L09 febrile neutropenia®

laifirnandos 98 (20.16) 106 (22.70)

fimnudes 388 (79.84) 361 (77.30)
NaUsEuNTUURMILLLINIG (n = 388 58U) (n = 467 s8) 223 <0.001
N5 filgrastim®

URUARMLUINNG 128 (32.99) 467 (100)

LiufuRnuLuINg 260 (67.01) 0 (0)

* MsUsziiuanuidseanisinaiy febrile neutropenia 8198991AKUININATIA filgrastim ValTINYIVIAUINTON
Tufthefildsuengns GAC-T uag FAC uasiitadeidosindedl orgunnnd1 65 T vie ECOG > 2 w¥a ANC < 1500/mm* wiefiuss Trninvide
fuwale e @ Liver function. Baunf (billirubin > 2.0) %50A1 eGFR < 50

* MsUsediunsUTRnuuuIvnen1s filgrastim vedlsaneuauneses Iuéﬂwﬁﬁmwm?imLLazaumvaé'%U filgrastim

“ NAcaUAILENA independent chi-square AMuuAluE1AYNISERA 0.05

A15197 3 NANSHAIUILLININISTY filgrastim

AMUIUTBUNTT WgATU1Un (Soeay)

daya NDUWRAIUILUINIG  NAIWAIUILUINIG ¥X°  p-value®
(n = 486 58V) (n = 467 59U)

A15LAA neutropenia 13.8 0.003
LaitAn 414 (85.19) 425 (91.01)
LR 72 (14.81) 42 (8.99)

JEAUAIUTULSIVBY neutropenia 6.55 0.038
J2AU mild 24 (4.94) 23 (4.93)
J¢AU moderate 27 (5.56) 14 (3.00)
J¥AU severe 21 (4.32) 5 (1.07)

A5AN1IE febrile neutropenia 1.15 0.284
LaitAn 474 (97.53) 460 (98.50)
LR 12 (2.47) 7 (1.50)

msideutialunislvien 7.78 0.005
lLiAoutin 435 (89.51) 441 (94.43)
Bouiln 51 (10.49) 26 (5.57)

* NdoUMYEDNA independent chi-square MuuAtiBaAYNISEDA 0.05
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Tuszeziian 5 U Lﬁ@éﬁﬂﬂﬁ%’ﬂﬂﬁ ALz tues
msegsonanateEalitddyeaia sidenis
eTinddniudiBeandunsideuria (HR = 1.33;95%
Cl:1.12-1.61, p-value < 0.001) " ualumsAnwszuz—
fuvoswau Audy uazainsan e3ilen wuinis
LgauﬁﬂiﬁmLﬂﬁﬂ’]ﬂ/ﬂﬁl’lﬂa’lmﬁﬁhﬂ q Fadulne)idu
aunAaINNSAGUIBIANAE neutropenia fouaz
90.4 lflnasiednsnisnevausinmsinuvediae
Tusvovdu

AIRALILLINIaNsaeld filerastim Tulse-
weu1aLTed nemsifinddansld filgrastim wunn
300 lailasn3u Aeldifms Yuar 1 A ifunan 35
Tuguiuy standing order dmsugUasugisasiuy
flFsugnaadvnin AACT uay FAC Hu Faudunis
aufiunslesnludnuaznistesiuniig FN wuu
Ugugfl FaaenndesiunuIniswas NCON yafaon-
adpsfutoudlives filgrastim AszylutiyTeman-
wiAvesUsEmAlne InNsAnYIveing Juns-
AT NUIINE neutropenia wag FN 18y dose-limi-
ting toxicity aagtheuzidefilssusnaiivnn nsld
g1naN G-CSFs wuudlasiuaunsativananuides
ANUTULSY UazTzEraIn1sia FN e lagfiansan
Trendestunuuugugilunguiaeflasueail-
thiaifanudesganieviunansifidadoides
Ju2 Jeuenannistiosfunuudguniindy el
dosfiunny FN wuuyAsnilugtiefiaeifianioe
neutropenia 191 uenanMsle G-CSFs Haiy
ud SsanunsoltisRansananuuineiaiivdeiil
AEBege ?Nmiﬁ'n,l,mmqmsé’]’mﬂ'mi%"]gjﬂsz—
vrumsUFudgaiteliiAnuszansaimlunisquar-
Uresialy

winguRn1salvesnnz FN szanandntoy
nfewas 2.47 [Juovay 1.50 Ingldfivudrfgmie-
a@tif (p-value = 0.284) UANUINTEAUANMUTULIIVOS
N154iA neutropenia AANUTULTIaARIRENETYE-

AN9ada (p-value = 0.005) FauuluuAIna1ds

sonstesiunisiinanizdnsiamsuiuilldy

[

azvieuranieatinnddglasanizlunguiUiend

a

Ao adnadnsfinuaenndastunisfing
7849 Pere Gascon WarAfy Uil G-CSFs
annsadesnisiinane FN waziiudnsinissentin
vosrrelsauzisale nan1sly G-CSFs agamung—
auazgligihuz eiifiaudsaionaiinnig
FN Iefunadnsifnianaininwiseeiaivdn'
LAZNIIANYIVRIENENIA dI550UNIA wazane T
MINAILILALUTEHUNAVDILUININITIANITANIY
WndenuninlnsilasmswiuiililufinonzEatio-
foudldfusuaiiiadn wuihmstuuufoandaau
Yooy avanyindniietos maihses
fUheiflanuideags n1sld$u G-CSFs naanst
wWIIN53ANTstULY wunsiinnnae FN anadan
Spuay 3.2 \Uuseway 0.9 (p-value = 0.338)"
nMsdariuuInansdald filgrastim ietloetu
nA1g FN 9palsanegruiauneses vibiiAnyselovl
Fasounnsluduaruudioveansddlden anunso
dfldenagnagnios 93057 Wmiihauginaondda-
gnanunsafnaenmdaenlaegisgnios uazgUaele-
Sugitedoafiunniz FN eghegndies Uaensds 91nma
nsfnianusalfidudeyadesiulunistmun
WM9n3& el G-CSFs AimmnzanilugfiliouziSasin-
unl WetheanmundsseannzumsndeulazLiis
audandielumssny egndlsfinnn nuideiddide-
frfmunasnsiiasiiansan T dnwaznns-
Anwuuudounds deonadinaieninuasufuLas
Anugniosestayavenatin Snvislailiussdiuna-
ANSAULATYIAANTHUA N WU AuvUAeUTEANEHa
nnstientestu Faduesdusznouddglunis
Usgliiumnuimangauve I eluuTunvedssuy
U3nmsguamas Wieliuumeiiiannduanunsot
TUlszyndldlfedaiuszansnmuas dsdu

d3UNaN1539Y
N5l filgrastim tieadesiun1siinniig FN
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Abstract

Background: Hypoalbuminemia can lead to acute respiratory failure and increased mortality.
Various types of fluid resuscitation are used in critically ill patients, depending on their condition,
and albumin is one of them. However, previous studies on albumin use in mechanically ventilated
patients with hypoalbuminemia remain controversial.

Objective: To study the association between 28-day in-hospital mortality, ventilator-free days
within 28 days, and hospitalization duration in ventilated patients with hypoalbuminemia, compa-
ring those who received albumin replacement with those who did not.

Methods: This single-center retrospective cohort study included 443 mechanically ventilated
patients with hypoalbuminemia (serum albumin < 2.5 ¢/dL) due to septic shock, pneumonia, or
acute respiratory distress syndrome (ARDS), admitted to Phrae Hospital, Thailand, from January 1
to December 31, 2023. Patients either received 20% albumin or did not receive albumin. Primary
outcomes were analyzed using modified Poisson regression with robust standard errors (SEs) to
estimate relative risks (RRs, 95% Cl). Covariates were selected from univariable logistic regression
(p-value < 0.05) and directed acyclic graphs (DAGs) before fitting the final model; interaction terms
were tested and multicollinearity was assessed (VIF < 5). Secondary outcomes were compared
using t-test or Wilcoxon rank sum test.

Results: Within 28 days, 129 of 225 patients (57.33%) in the albumin group and 84 of 218
patients (38.53%) in the non-albumin group had died (RR = 1.34; 95% Cl: 1.09-1.65, p-value = 0.006).
No statistically significant differences were observed in subgroup analyses of patients with serum
albumin < 1.5 ¢/dL, 1.6-2.0 g/dL or SOFA score > 6. However, among patients aged < 40 years in the

albumin group was associated with a significantly reduced mortality rate. For secondary outcomes,
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ventilator-free days within 28 days were significantly lower in the albumin group (p-value < 0.001),

while hospital length of stay was significantly longer compared to the non-albumin group (p-value

< 0.001).

Conclusions: In mechanically ventilated patients with septic shock, pneumonia, or ARDS and

hypoalbuminemia, albumin replacement, compared with no albumin use, did not improve 28-day

survival.

Keywords: hypoalbuminemia; septic shock; pneumonia; acute respiratory distress syndrome; human

albumin
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Wlavgawudeunay; 18 (Sevas) 59 (13.32) 36 (16.00) 23 (10.55) 0.095
nMsendnle; 518 (Sovas) 38 (8.58) 21(9.33) 17 (7.80) 0.613
AMgaNsIIiY; 118 (Sovaz) 32(7.22) 19 (8.44) 13 (5.96) 0.361
frusausnay; 518 (Govay) 13 (2.93) 3(1.33) 10 (4.59) 0.051
néilelase: 518 Gewag) 73 (16.48) 34 (15.11) 39 (17.89) 0.445
Avhledumanitess; 1o (Govaz) 87 (19.64) 43 (19.11) 44 (20.18) 0.812
IsAviaandonwLasaIulany; 518 (Goway) 7 (1.58) 4(1.78) 3 (1.38) 1.000
IsAviapRdenaNDIRy; 518 (Gauay) 51 (11.51) 24 (10.67) 27 (12.39) 0.656
Iﬁﬂamuﬁam; 18 (5eay) 5(1.13) 1(0.44) 4 (1.83) 0.209
Iﬁﬂﬂamqmﬁuﬁa%ﬁ; 518 (5ouay) 49 (11.06) 25(11.11) 24 (11.01) 1.000
Tsauiloudeiieai; 1o Gevaz) 19 (4.29) 10 (4.44) 9(4.13) 1.000
IsAualunseinzons; 1o (Gevay) 42 (9.48) 27 (12.00) 15 (6.88) 0.075
smdiy; 910 (Sowaz) 0.607

Tsasfuszauiantion 34.(7.67) 15 (6.67) 19 (8.72)

15ARUTEAUUIUNARITUMSS 41 (9.26) 23(10.22) 18 (8.26)
15AL UYL, 518 (Geeay) 147 (33.18) 79 (35.11) 68 (31.19) 0.242
Sumnasean: e (Sovay) 27 (6.09) 12 (5.33) 15 (6.88) 0.554
mﬁuﬁaaaﬂ; 518 (Soway) 32 (7.22) 18 (8.00) 14 (6.42) 0.776
yrSadiadonuy; 1o (Geuaz) 4 (0.90) 2 (0.89) 2(0.92) 1.000
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M13199 1 AdnwarlvvesUe (de)

sl Q’ﬂfaaﬁ"’wm I@sudaysiu LiildSudaysiu —_—
' (n=443) (n=225) (n =218)
usdtenthuides; 1o Gevay) 1(0.23) 1(0.49) 0 (0.00) 1.000
lsatond; 518 (Fovaz) 20 (4.51) 10 (4.44) 10 (4.59) 1.000
CCl score; mean + SD 3.27 +0.13 3.30 +£ 0.18 3.23 +0.18 0.790
SOFA score; mean = SD 7.47 +0.16 771 +0.23 7.22 + 0.22 0.112
< 6; 918 (Goway) 181 (40.86) 84 (37.33) 97 (44.50) 0.147
> 6; 919 (5puag) 262 (59.14) 141 (62.67) 121 (55.50)
Organ failure score; mean + SD 299 + 1.20 316 + 1.24 282+ 1.14 0.003'
Iuanuusnivaulasudayiiv
median (IQR range) 6 (2 to 11)
mean + SD 8.99 + 10.77
lasudayiunielu 24 Filus; e Govag) 38 (16.89)
Sruautuilasusayiiu
median (IQR range) 2(1tod)
mean + SD 4.39 + 7.29
Srunusayiuilasu
median (IOR range) 6 (4 to 10)
mean + SD 7.94 + 7.36

§ Fisher’s exact test
T Independent t-test

$ Wilcoxon rank-sum test

[y a [y a

M19199 2 dnsMsideTInnnely 28 Tu vesthenlasudaylivuaglilasudayiiy

Y Y

IiSudayliu Lail@Sudayliu ansnsdedinanelu 28 Tu
Mode! (n=225) (n=218) RR (95% CI)° p-value
Unadjusted 129 (57.33%) 84 (38.53%) 1.49 (1.21-1.82) < 0.001
Model 1° 1.49 (1.21-1.83) < 0.001
Model 2° 1.35 (1.10-1.66) 0.004
Model 3¢ 1.34 (1.09-1.65) 0.006

“ Model 1 adjusted by age and gender
® Model 2 adjusted by significant baseline characteristic (NM3«13nwilunedUaedngs nsnaussnwgily 30 Ju nsldsu furosemide fin
Welunsyuaden Fanannisinie Yaauin madumgladumaideundu waznnelanedeundu)

“ Model 3 adjusted by Model 2 + propensity score (age, SOFA score Szﬁum’miwmmaﬂiﬂmﬂLaumaklé’umauawwﬁu serum albu-
min baseline)

< Relative risk (95% confidence interval)
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pgalitudAnlunnuuuinass deuandunnsen 2
HANMTIATIZVINgUosvamadwsran  wud

adjusted RR = 1.39; 95% Cl: 1.09-1.76, p-value =
0.008 waav) dwugtheeny > 80 U wuadu-
deafinannTudniosuniitudfay (adjusted RR =

1.094; 95% Cl: 1.093-1.095, p-value < 0.001) W#
Tugfiifl SOFA score annnimSewindy 6 viesedu

dayfivluideniugiu < 1.5 ¢/dL %39 1.6-2.0 g/dL
JomsnsidediInnelu 28 Julduansteiueenedi-

TunquiUreegtiesndt 40 U mslasudayiiudunus
fuanudedunsde®ianielu 28 Juanadegnad-
HedAgyN19adf (adjusted RR = 0.53; 95% Cl: 0.29-
0.98, p-value =0.043) Yoz iEthseny 40-59 T uaz

60-79 ¥ Arudsaiintuethadited iy Gdiusted  Teddmeada fuandlunised 3

RR = 1.21; 95% Cl: 1.13-1.76, p-value =0.002 wa HaNSANWISeY Szezan1sIdinsoseme-

a a & a1 v & o Y] a aa )
M1919N 3 RANT3WAINTVNQULDYVDINAANTVIAN (@Gli']ﬂr]il,ﬁﬂsﬂ'ﬂmﬂr]ﬁiu 28 1)

ansINsideTInnelu 28 Tu

GHERE]
! Adjusted RR® (95% CI)° p-value

018

<40 0.53 (0.29-0.98) 0.043

40 - 59 U 1.41 (1.13-1.76) 0.002

60791 1.39 (1.09-1.76) 0.008

>80 1.094 (1.093-1.095) < 0.001
SOFA score®

<6 1.87 (1.15-3.05) 0.012

>6 1.22 (0.98-1.52) 0.081
Baseline serum albumin

<15 gdL 1.03 (0.56-1.90) 0.921

1.6-2.0 g/dL 1.22 (0.87-1.71) 0.244
agiredliiaTesiemela

Fonnnnsinide 130 (1.03-1.64) 0.026

Januiu 1.37 (1.07-1.74) 0.013

aeuneladuvaREUNAL 1.35 (1.09-1.67) 0.006
amglanedeundu

Tof 1.39 (1.09-1.87) 0.009

Tadlag 1.14 (0.76-1.70) 0.517

¢ Adjusted RR by Model 3

® 95% confidence interval

c . . Yo v U = o/ a I3
Sequential organ failure assess score TiinANuTULIWOINNIFAUWMIYRR T 6 Svuu (Mela den du Inadew Ussam la) Azuuwuiiy
JrUUaY 0-4 533 0-24 MTIFelinsuUIsEAUANTULSINTEAU 6
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388LIAN p-value
(n=225) (n=218)

szeznamsieseiemela (Tu); 10 (4 to 18) 5(2toll) < 0.001°
median (IOR range®)
seoznanldldindesismelaniely 28 Su (u); 0(0to 11) 23 (17 to 26) < 0.001°
median (IOR range®)
srgzhaINsUeUlTIngIUIa (Ju); 18 (11 to 32) 14 (8 to 22) < 0.001°

median (IOR range®)

? interquatile range ApteAseEaz 25 fefewar 75 vasloya

® Wilcoxon rank-sum test MageusznINg 2 nguiidinsuanuasiuuliuni

Tawagszoznmmsueululsmeuia wuinguils-
Susayiuiiszeznailunisliieiestiemelasn-
wun (p-value = 0.001) Siszazinaliliindostng
melanielu 28 Juileunin (p-value = 0.001) wazil
svpvanIsueulsmeNUafisuIun e eite-

al

d1AyNn19ads (p-value = 0.001) Weliguiungy
Lilasudayiiu dwwandlunisned 4

anUstewa

¥
A

ASANYINTINQUT AR NBANYIANUAUNUS

9

2999515 E8TIRA8TY 28 U szesnantlly
d‘ 1 >
winsemelaniely 28 Ju wavszeziailunis

o

nwidlulsangruiavesdUieildinsestiengla

Y a

filnnedayiivludons (< 2.5 ¢/dl) Wibuiiiey
senieftnefldsusayiiuuarlailisusayiiune-
iy wamsAnwinuislesusayiuluguieild
i3ostremelasinaiizdenainnisialdonde
Januiuvisemaaumelanuraiideunausiuiud
amgdayliuludentesndt 2.5 ¢/dL danuduiius
funsiiiusnsimadedinnely 28 SuillewFeu-
Weurunguitlalesusayfiuenadidoddymieada
(RR = 1.34; 95% Cl: 1.09-1.65, p-value = 0.006)

1 v a

winan1sAsevingugesluUlieniiseaudayd

ludeanugiu < 1.5 ¢/dL w39 1.6-2.0 ¢/dL 30
finziuy SOFA > 6 dmIsnsdetinluunneieiy
agliladAgysevinvivaengy  uaglunadngses
| av Yo o a N v A |
naulasudayliulisveznaiildiniestionela
wazszeznauaululsmetvaganingunlalasy
dayiiuegaiiiudrdgy (p-value < 0.001)
nsAnwidlinaluiianiafelnuiun1s@ne
1 Y 1.0 1 2N A a dy A
Aounth™? aenuilugthendenannnisinense
madumeladuwandeundulunguilasudayiiy
= a aa U 1 U % ! d' M Yo
finsdedinniely 28 Tuliwansnsiunguilulasy
dayiuegadidudfy  waglunguinlilasudayliud
v Y} A Aa o ! | oA vo
wwildufazandnsinsidedialauinniinguinlasu

[

Y

9
FAnnelu 28 Tukar 90 Tuliuananeiussnang

naufilesusayiunaznguitlilésusayiiu usluns
A MIMIC-I® gaeilasusayiiunelu 24 lus
wsn Agdrgandninsdedinanely 28 Juuinnd
naudilaildsusayiu enaitlosnnslasusayily
13 24 Filusndrevilvisuaneiiaruainaves
syuulvaisulafinlusninie  (hemodynamic  sta-
bility) vilianauguLsveInienisiungladu-
wad Snauie PaO /FiO, sz Tunadsensld
wpatnevelafiduas
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ansAnwsosnuInguildsusayiuflsses
nalunsltiniestiemelauarszeznanlunsuey
Tulssweuiafisnuuniy uazszeznaihiliinies
tremelanelu 28 Tuiidunit Trsdaneldings
fldsusayiufinnusuussweamainmadiumela
auwmandsunduluseAUTULTININNTT LagsERu
sayfiuluideasuduiisniinguitldldsudayiu
Fatty Fasuduiiazdodldiaiosdiomelaiiunuuas
Junalszeznanmsueululsmeuiauudy 3
donAaeIiuNIAn®Ives McNeil wazmoe”

nsldnugARAILUTIN univariable logistic
regression i p-value < 0.05 fifeRlunisansiuiu
faudslududnnses Wumsaneudes overfitting
Sovunafegisvidediuumnnisaliisaia vilila-
WA uekaziiANNIINIEEs uidipsitednrinnay
amf 1oun nsanvauvesiiulsnIuddey n1sflen
YUIAFIDENUINAY N19LEBNAIRUIIIN p-value
e selection bias sauvianIsTNfuysRaUNUm
(mediator/collider) uanmnﬁma’iﬁﬁauﬂaﬁugm%m
FUneBadifudsanefifanuunnsieszninangs
ogsiitfodfmeadia Wy sedusayiiuBudu ns
WshwluveshieIngm seauaLTuLsadlsAnIe-
Wumngladumaaideunau e Pa0 /FIO uazn-
wlinedeundu Wui ANULANANSEHINGY
wiantlenadswarilidarundssgsionndeTiaves
nduitlésudayfudaussu nstionflunadenisa-
yiiulugUreniin (confounding by indication) wa
mslailf3usayiunely 24 §2lus (mmortal time
bias) Fsenadsualinguiilasudayiuiszoznans
THieSostemelanarsroznanisuoulssmeuia
gruuninguiildlédusayiu nideidlddans
Anuuanasiiuguiiesniede s fauazanond
YaawUsnIu oA nsUSudwUssamanefiauys
(multivariable) NM1351897%4 RR /e modified Pois-
son with robust standard errors Usumauwysnane-
syaululueg 1-2 vinsUsu prosensity score Tu

luna 3 audiun1sdnnisteyagamenie MICE

o

warn1sAniLUssnduain DAGs wafilsnasusu
ALUINIULEY AN UEIENIeNIsasudayliu
Aunadedinniglu 28 JudsndidedrAgynisana

(RR = 1.34; 95% Cl: 1.09-1.65, p-value = 0.006)

d3UNaN1539Y
fihedliesostienelaninanizdenain
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Boundunazilsziudayiiuludendldsusayiu
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frursnmssnuuasiariag Snitdlunsnunlalld
Autladeniudu q fenadunansenulidiudnsnis
FoTin 1wu navssdunisindelasld APACHE
score %30 Mews score waznisiiudoyadnsna
Yoensinwdy  sudsmsiaddayiiudslilete-
Aviufindaandiguaslasunelu 24 $lus uses
Jumsiamdayfiuderiiefionnsugas Bnvieu
waznatunsiasudayiuvesriieudarieenaay
linsafudeyanniignduiinlussuuveslsmenuia

JoLausuu

1. msiimafiuteyatiadoniudu q fieraduwa
nsEnUREsRTINSETIn Wy nsUsudiunsinge
1neld APACHE score #58 Mews score #388vaNa
Y9INTINTU 9

2. mydnAndayiiu msTaviuiinginelasusa-
yiunelu 24 Halus
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Abstract

Background: Since the establishment of the warfarin clinic in 2012, Phimai Hospital has
reported that fewer than 65% of patients maintained an international normalized ratio (INR) within
the target range. To enhance anticoagulation outcomes, an integrated pharmaceutical care model
was developed.

Objective: To develop and evaluate the effectiveness of an integrated pharmaceutical care
model using telephone follow-up among patients with atrial fibrillation receiving warfarin therapy
at Phimai Hospital, Nakhon Ratchasima Province.

Methods: This quasi-experimental study was conducted among outpatients with atrial fibril-
lation receiving warfarin therapy from June 1, 2024, to February 28, 2025. Participants were pur-
posefully selected if a dose adjustment occurred during physician visits and they were able to com-
municate with pharmacists by telephone. Data collection tools included patient questionnaires,
treatment records, and medication-related problem assessments. Descriptive statistics were used
to summarize patient characteristics, while inferential analyses were performed using paired t-tests
and the McNemar test.

Results: The number of patients achieving target INR increased significantly from 0 to 60
(70.59%; p < 0.001). Mean warfarin knowledge scores improved from 11.80 + 2.24 to 14.05 + 1.09
(p < 0.001). Medication-related problems decreased from 63 to 1 incident (p < 0.001). Patient satis—
faction was high (4.88 + 0.39 out of 5), and physicians accepted 97.65% of pharmacists’ therapy
adjustment recommendations.

Conclusion: The integrated pharmaceutical care model significantly increased the proportion
of patients achieving target INR, reduced medication-related problems, and enhanced patient sa—

tisfaction. Implementation of this model is recommended in similar clinical settings.

Keywords: warfarin; integrated clinical pharmacy services; atrial fibrillation
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Wiy 2-7 wih ?NLﬂuﬂaJmmﬁﬁmqsuﬁﬁﬁfy

nnstesiunisiin ischemic stroke lusvezeny
Tnanislignfunisulsivesdonviiniuuseniu
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Abstract

Background: Patients receiving warfarin therapy require their international normalized ratio
(INR) to remain within the target range, with the time in therapeutic range (TTR) serving as a mea-
sure of treatment quality. However, multiple factors can influence TTR control.

Objective: To identify factors influencing TTR control among patients receiving warfarin the—
rapy.

Methods: This retrospective analytical study included 300 patients receiving warfarin the—
rapy between January 2020 and December 2024. Data were collected from clinical records and
structured questionnaires comprising six sections: demographic information, biological factors, and
behavioral/psychosocial factors. Data were analyzed using descriptive statistics, univariate binary
logistic regression, and multivariate binary logistic regression.

Results: Among 300 participants, 73.67% achieved target TTR control. Univariate analysis
revealed that factors significantly associated with TTR control (p-value < 0.05) included renal func-
tion, hepatic function, mechanical heart valve replacement, as well as patients’ knowledge, atti-
tudes, and practices regarding warfarin use. When all statistically significant variables were ana-
lyzed together, mechanical heart valve replacement, renal function, and knowledge about warfarin
use remained independently associated with TTR control (p-value < 0.05).

Conclusion: Biological and behavioral/psychosocial factors play a significant role in main-
taining TTR control. These findings may help develop guidelines for screening high-risk patients and

improving educational interventions in warfarin clinics.

Keywords: warfarin; time in therapeutic range; INR; influencing factors; patient behavior
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" AATEeeEDRA univariate binary logistic regression

*p-value HudEAgYNI19EDFAN 0.05
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Abstract

Background: Warfarin remains the first-line therapy for thromboembolism prevention in Thai
patients with atrial fibrillation but carries major bleeding risks, particularly among elderly patients
who experience age-related pharmacokinetic changes, declining hepatic and renal function, and
polypharmacy. These factors increase warfarin levels, leading to supratherapeutic INR, hospitali-
zation, and higher healthcare costs. At Buddhachinaraj Phitsanulok Hospital, one-third of warfa-
rin-treated patients are aged >75 years; however, no data currently exist regarding the incidence
and outcomes of adverse events in this population.

Objective: To compare the risk of major bleeding between atrial fibrillation patients aged
65-74 years and those aged >75 years.

Methods: This retrospective cohort study included atrial fibrillation patients receiving warfa-
rin at Buddhachinaraj Phitsanulok Hospital between January 1, 2019, and January 31, 2022. Data
on major bleeding incidence, hospital length of stay, and direct medical costs were obtained from
hospital databases and the Warfarin Registry Network.

Results: Among 645 patients (mean age 75.75 + 7.24 years; mean CHAZDSZ—VASC score 3.54 +
1.10), major bleeding occurred in 8.35% (28 patients) of the >75-year group and 6.12% (19 patients)
of the 65-74-year group. The median length of stay was 5.5 versus 4.0 days (p-value = 0.20). Median
direct medical costs were significantly higher in the >75-year group (THB 33,530.50) compared with
the 65-74-year group (THB 22,280.00; p-value = 0.04).

Conclusions: Among warfarin-treated patients with atrial fibrillation, those aged >75 years
had a higher, though not statistically significant, incidence of major bleeding and significantly greater

direct medical costs than those aged 65-74 years.

Keywords: atrial fibrillation; warfarin; major bleeding; elderly
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Abstract

Background: The antimicrobial stewardship program (ASP) is a strategy that promotes the
appropriate use of antimicrobials. At Phraphutthabat Hospital, the increasing prevalence of drug-re-
sistant bacteria has led to greater use of meropenem; however, some prescriptions may be inap-
propriate. Therefore, the hospital implemented the prospective audit and feedback (PAF) process,
a core component of ASP.

Objectives: To compare the percentage of de-escalation, days of therapy, clinical improve-
ment on days 3, 5, and 7, and the 30-day mortality rate between patients who received meropenem
as empirical therapy under the standard protocol and those managed through the PAF process.

Methods: This retrospective descriptive study compared the standard protocol group (treated
from December 2022 to May 2023) with the PAF intervention group (treated from June 2023 to
November 2023). A total of 80 patients were enrolled, with 40 patients in each group.

Results: The percentage of de-escalation in the standard protocol group and the PAF process
group was 7.5% and 30%, respectively (p-value = 0.01), indicating a statistically significant diffe—
rence. Clinical improvement on day 3 was significantly higher in the PAF group compared to the
standard protocol group (p-value = 0.014). However, clinical improvement on days 5 and 7, days
of therapy, and the 30-day mortality rate were not significantly different between the two groups.

Conclusion: The prospective audit and feedback process increased the rate of de-escalation,

contributing to more appropriate use of meropenem.

Keywords: prospective audit and feedback; meropenem; de-escalation
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Abstract

Background: According to the 2024 KDIGO guideline, chronic kidney disease (CKD) is defined
as a persistent estimated glomerular filtration rate (eGFR) of less than 60 mL/min/1.73 m? for more
than three months or albuminuria of at least 30 mg per day. This condition is associated with a
two- to four-fold increased risk of cardiovascular disease. Sisaket Hospital has observed an annual
increase in CKD cases, along with suboptimal use of renoprotective medications that falls below
the Ministry of Public Health standards.

Objective: To compare clinical outcomes (eGFR), quality of life (QoL), medication adherence,
and pharmaceutical care-related problem management between the standard service group (CG)
and the pharmaceutical service group (PG).

Methods: A randomized controlled trial was conducted in patients with stage 3-4 CKD over a
6-month period. ANCOVA was used to compare eGFR values, while t-tests were applied to evaluate
QoL and medication adherence. Outcomes of drug-therapy problem management were analyzed
using descriptive statistics and multiple regression. The analysis followed a per-protocol approach,
including only those who completed the planned follow-up.

Results: A total of 61 patients were assigned to the CG and 60 to the PG. At study completion,
eGFR and QoL scores were significantly higher in the PG compared with the CG (CG: eGFR = 27.34,
QoL = 70.09; PG: eGFR = 28.21, QoL = 74.98; p-value < 0.001 and p-value = 0.004, respectively).
Medication adherence also showed improvement. Among pharmaceutical care problems, the need
for more effective medications was significantly associated with changes in eGFR (p-value = 0.047).

Conclusion: The developed care model for CKD patients improved clinical outcomes and

enhanced care-process outcomes compared with medication dispensing alone.

Keywords: chronic kidney disease; pharmaceutical care; eGFR; quality of life; medication adherence
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ez dufifaudnuosnmsvinaueede Aulanen
@un1g CKD-EPI equation (2021)

N15USUIANILAFUNITTUDYIIHUUUUNY
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vinefs nszurumsiindunslduumadussuy
Tun1susedy Aesed Laginnunanissnwives
Jihe Taeldnseunsufiiauidussuuiiietos
indunsdnddunudduesnunazsadiluiias
fogifinuszansamgeaalunisguagunin Tunns
ﬁﬂwﬂﬁfﬂﬁxqﬂﬁ%ﬁﬁﬂ The Pharmacists’ Patient
Care Process - PPCP #11u JCPP (Joint Commission
for Pharmacy Practitioners 2025)

ausauialunislden vaneda nisiigiae
BugonuarUTRmmLIUMS TiYAAINTININTS-
uwnnduugiiiiensthdalsavewny msdnwil 1433
dunwalUaglunisussliuanusiuiiolunisiden
YoaUrmukuUUsTEuANT e dendmTuau-
vy (MAST)

9ImsliisUszasnaInmslden vuneds Ug-

' £%
a a =

AsefiAntulaglilifslauandusunsedeuynd
Antudleldelurueund Wedestu 3dady thdn
$nwln vive WasuulawAlunmsvihauvesianie
Tnglisauufaseriiinannisldsiusuinlae
pifwmudosidla masaaunslderlumaiie’ lae
AnuaUszLannIsAnsindueuautagiiu enunu-
Tusas uagomnsasuanayulng
naansn1sIaN1 Tl nduUnln wuneds
naanslun1sianslynndvindnvesnduns lng
TaanszauausuLsavansallaiiaUseasduaz/
v3eszdunisussailimunensinwiivasunlas

[

PEINNTAIANIsuA ety ity 5 seau fail

[y

seau 1 MsSnwlulanaviseld@ediIn seau 2 81n13

e

f
Lifturteudas s 3 o1msivuUsEIL SEeU 4
9IM5ATY ST 5 Mmendesinisainuiving
133N (stable) Anwlasain Cipolle RJ, Strand
LM, Morley PC. Pharmaceutical care practice: the
patient centered approach to medication man-
agement, 3 ed. New York: McGraw-Hill; 2012.'%"
g1vrevzaaladon muneis orfidndngiu
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GI’IJJLLu’JWNﬂ'lﬁﬁ‘\]ffEJLLazﬂ’l‘SQLLﬁ%ﬂHWIﬁﬂl@é@%ﬂ
KDIGO 2024 sisvun 4 ngue ldun 1) sngu
fuds renin-angiotensin system inhibitors 2) &1
ﬂ&jll sodium-glucose cotransporter 2 inhibitors
(SGLT2i) 3) 81ngu non-steroidal mineralocorti-
coid receptor antagonists (Non-MRA) 4) Eﬂﬂﬁjll
glucagon like peptide-1 receptor agonists (GLP-1
RAs)'

e GLITGERREET

sULUUN3ANE139Y

nsfnwiiifunisnasesuuuduiiings
AIUAN (randomized controlled trial) szeziIan
FaustTudl 20 $unem . 2567 — Judl 20 gy
WAl 2568 53 6 1oy nsAnwnildriunisfiiansan
LAESUIDIANNAUENTIUAITASTYTITUNTIVLTI-
WO AFSATINY lauTilAsang 031/2567 WieTuil
17 SUAN W.A. 2567

Uszrnsfianendee

JszrnaunguiinelsalaiFessdsuuing
natnlselncess Tsmenunarasny Turaesening
Fudl 20 Sunas A, 2567 — il 20 Tiqureu wa.
2568 STUIUTIAY 489 78

1 o/ )

naNA29819NANYIIY

9

1 Y 1

nauiaegne A fuaelsalmesefidunusi
Satuazdnoon deil

nauaifati

1. feuena1guInnit 18 U

2. {fhefildsunsitadelsnlnEosimes 34
(ICD-10: N18.3-N18.4)

3. UheiiuseiRsnuilsmeunaetnatios
1 adilu 6 oudtiuin uasdemsld

4. JiheBugeuinTiunsany

\neuaifinaan

[y

1. JUrelsalaisesanvavnagiauiunielsa-

ndniau
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2. fftheiilianansainanule

ASARUAVUINAIDES

AUINVUIAFIDE19LABD19DINITANEIVD
unAa WayNaRad (2023)2 Tgmadsdl

2 )2
N=2X( )XS

5o N o mummamﬂmmazﬂqu
0, Aia Amasinssyinedmnsiiinesuawnus-
Maes 2 nauiitiiddymisaddnmiiiu 6.11
S fio AndoauuATgI = 12.32
S Ao ANUWUTUTIUTRIANARANTENINNGY PG
ffungu CG = 12.32° = 151.78
7. = 164 fswiunudediuiesas 95 Tng
Amuali o A1 0.05
Z,,=084 Tngfwualy B didn 0.20
wnua Rl
N =2 X( (1.64 + 0.84)° )X 151.78
6.11%
N =50
Ifuadegne 50 Mesengy iensgayde
(dropout rate) Soway 25 9lWA0819 63 1868
nay FIveAY 126 518
N13UNFUATDEN
1438 n13quuuunysdu (stratified random
sampling) TneuUstumuABuiuvan eGFR uéh
du0e198l58UU (systematic random sampling) Mg
dnsndiu 1:1 wusdungu control group (n = 63)
wa¥ pharmaceutical service group (n = 63)
Allocation concealment
UERREEIC R computer-generated ran-
domization
n15UAdY
nsenuidunuu open-label iffosandnu-
azveInITmInussliausadadeld nsiasei
NansAnwASi 1938 per-protocol (PP analysis)
TngsamianztaefiinnunansufunuuNunng

Ygalfiun FunsTw

UUSUIEANLNEVNTILE LU UMK US A UTIUENRA1 VI TN

Anwviniy

\nSesiiafildlun1sise

1. Patient medical profile (PMP) A LU
Sufindoyaniniszideuiififeatrtuiief
U91aNTTVUANTAUNAYEILTINg U1 LlUTUN Y
Himpro daUsznaudedeya 3 dw fell

il 1 deyailuvesiiae

dudl 2 Toyanenddn TiuA UseiRnisinm
HANTIATIATNNBUALHANTRUHURANS

@7l 3 Drug therapy problems profile
(DTPP) A9 wuuTuinA1TUSUIaNILAdunssN Use—
naumesuuutuiinnsdanslgnindyuidn ng
uAlvuazuadwsn1sunly 919899711 CPS-TOM mo-
del: nsoULIIARUIANTSULiDENTERUUINSLNEY-
UdnuagnadnsnisguartheagnseunauluUse-
wialny'

2. myUsziliuanusiudelunislden Tauuu-
aaunn MAST &l 8 o Toiazuuunu Likert scale
JPAU 1-5 TIALHULBYTENIN 0-40 Azluu lag
Avkuusaraviouieausuiiolunnsldeniia e

3. MsUsziuaunndIn Iuuvaauay EQ-
5D-5L ﬁﬁwuﬂ% EuroQol group ATBUARUFVNIN
loun nmsiedeuln msguanues Aetmsuszdfu
Auldauauie waranuinning uiaziiiuuesn
Hu 5 seduamuguuss niewvidldemaziuuain EQ
visual analogue scale (EQ-VAS) %ﬂ;ﬁmauﬂimﬁu
gUN1NAULRIUAINTINUUANS 0-100 Lagefa-
ﬂmﬂﬁnLﬂummmmmwmwaﬂslummﬁ]au” 0

SunsunsAiudTe

LAFUNTWAUNLUUBNUNITUTUIAN LN EY—
NITUAUNTEUIUNINIBAFVNTIUUTEYNAR LTSN
JCPP wazlvinsyuaumsusuiamandunssulungy
PG A%l 1 (iewdl 0) adeit 2 (Fouil 3) Al 3
(Foudl 6) deil 1) menuTdeyavesitae (col-
lect) ﬁy’a%’au”aé’mm%ﬁa (subjective) wazn1Eiefe
(objective) 2) MIUseliiudaya IUTIAATIEVNA
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mepdtnlunmT seudnanuanuddgyvesly-

'
=

mLLazLﬂmmaﬁmmzamqmsummi@LLa (assess)
3) ANTINUNUUTUIE (plan) LAZINNULHUTINAUNL
an3YTN (collaboration) LAFYNTALIAVIIULKUNIS
UsvadmsuUleusdazsne TnedagUeidumue-
nananeldmnusuiiovesiinanivdnisaugua
AUleuazEgua 4) NMSUTUIANEUNITUMUUHY
(implement) ndunsisuRnveunainlsalaEeds (1
aw) Wugadunislivsuiaguienuununisus-
vaneldnnusuflovesfinanivTniisiugua
fuhevidergua vanudgifrtue (iTeazuds
WINERANTANUBLAUD MU VD HNFUN TN 5) M-
AnenuuazUszliunanishinisusuiamandunssy
(follow-up and evaluation) LNFUNTILTAAAIULAL
Uspifiunadnsvoauny nieuaiufinnisuiunanie-
wndsnssulunvssidsugisuenuaznyssidous-
Gnnselind ol flheusarauagldsunisuivia-
Lﬂéﬁiﬂ’iﬁﬂﬂ&lLﬂ5%ﬂiﬂﬂﬂ%ﬂﬁﬂ?§uu%ﬂﬁiﬁﬂaﬁﬂLLaz
glasunsussidiunun nTin Anusiuielunis-
Ide1uazinn1unadnsn1sndlinnoulasnainis-
Uiuramandunssufiduvunsudauim iy
AN

sdAndAnszvidaya

Yoyavhluvesihy wagnadwsannnisdans
Ugunduindn Tadadanssaun loun 91uau
Yovay Aads Lavaiudouuunsgiu nsTeu-
\Wgunadnsneeddn A ndln wavauTuile
Tunslgen Toahi@ analysis of covariance (ANCOVA)
TneusuadeaiiugiuvesiauUsadng tiud o1y
sawvmueied 2 nzanuddadings e way
syiulusAunlumaduliaans neaunaidu ad-
justed mean difference W3au 95% confidence
interval way effect size (partial 7)2) lngnnun
sedutedfil 0.05 AuduRussEninenIsinng
Jayyndvindauazuadnsnieedln Jnsieriaie

]

@0 multiple linear regression
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NANTTIY
nanFIdenuigaeldFumsUssifiuduu
JaAu 135 518 drananasinisdad@nusu
126 5718 gumegradngy PG 911U 63 118 uae
Ny CG 31U 63 918 luseninnsideigUlenay
PG uagngu CG gndreanannnside oduganis
Wenudigdiengy PG 31u3u 60 918 wazngu CG
61 518 (U7 1) LLazWiné’ﬂwmzﬁugwumwﬁﬂaaﬁ”’q
2 nguiiruadnendaty dauandlunsnd 1
Jeduganisfinen Tungu PG Auwuilym
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wndatUanedu 125 Jym medymnnuunndu

v v A

dusiu 1 e Yeymanuliswdenislooimuununis
Shwn $auau 33 ase (Sevay 26.04) S8dANAD
Jaymnssndudedddueiiudia s1uow 21 ads
($ovay 16.80) Fawandlumnsnadi 2
drudrumsunsnussunludgwiadyiita
TIveAY 164 A3 Yssnnagmsiiudladgminde-
Urdamnniian fe nsuszanueusmietugUae
vi3etaua $1uau 35 ads Fevay 21.30) sesawnfie
Uszanupmusauilofuwnng $1uau 30 S Gesax
18.29) uavunndeausunsunsnues 141 ads Govay
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Jaymundainussaidmane fo #1u auds me
wieo1nsasi 591 124 Jayvn Aevdudesas 99.20
Fuandlumsedl 4 arunadndvesnszuiunisdia-
nswazwn lulgmindyuidn seninangy CG uag
N&x PG WUIAMIMINEaNYeINTIATUEYILYEaR
lawdon leiuA o1nga ACEIS/ARB ¥i3e 87ndy SGLT2i
38 g GLP-1 RAs %38 8103 Non-MRA #14
Auuri1ves KDIQO 2024 veengy PG diuan
Souay 1330 \Judewaz 20.00 luvesiisevazves
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Fuaeiildsumsusdiy
(assessed for eligibility)
(N = 135)

< lailaSunisAsden (excluded) (n = 9)
« lai959m1% inclusion criteria (n =8)
<Agsunistrdanawnule (n =1)

A

Y

« greludalsanerunadu (n = 7)
< Lifugaunsinns@ne (n = 1)

Frheiilesunsgu (randomized)
(n =126)

Y

nguAIUAN (control group): 145U
NIYLARNNNATFIU (N = 63)

v

1SunsguanIuunIgIu (n = 63)

« HANUIUATU 6 LAY (N = 61)
« fUrenAnmun s lailel
Wasandrelsaneruia (n = 2)

v

Aaswvideya (n = 61)

Y

ngunAaas (intervention group): M5y

pharmaceutical service (n = 63)

Y

195U intervention (n = 63)

- HAANIUATU 6 LHBY (N = 60)

. Q’ﬂwﬁﬁmmmmﬁ%’ﬂwﬂaﬂﬁlﬁaqmﬂ
gnelsaneruna (n = 2)

- F@oTin (n = 1)

AnTeideya (n = 60)

4.2 o . v,
gih/l 1 mumaumammazmmu@ﬂw

peelvdA19ann (28.21 wag 27.3¢ mL/min/
1.73 m?; adjusted mean difference = 0.87, 95%
Cl: 0.54-1.20, F (1, 86) = 50.054, p-value <0.001,
partial 2 = 0.368) fuUsdu 9 liifinasies eGFR
Fauanslumsnedl 6

wsAuaanIsAnw nau PG faanmdia (EQ-
VAS) 11910 69.89 18U 74.98 geningy CG eesl
TodAgunsads (p-value < 0.05) 1usumzﬁmju CG
UNMNTIR (EQ-VAS) anasan 70.48 U 70.09
dusuanusiuialunislden azuuuveingy PG

U
X

WasuuUadan 16.00 Wy 12.14 uansieninusa-

fiolumslinveandy PG Windudodfisutuiouns
AnwegalitydAyneata (p-value = 0.031) -
wandlunnsnad 7

N5ATIZIR multiple linear regression i
ﬁﬂwﬂﬂﬁﬁuﬁuﬁuéizﬁ’jﬁﬂﬂmﬁ’]Lﬂﬁ%ﬂ’?ﬁﬂﬁg\‘i 7 Use-
LNAUAT eGFR Wudﬁ]@mmﬁ%ﬂwﬁmﬁ% 7 Uszlam
au130edUIeANLUIUTIUYENAT eGFR ldsouay
54.00 (adjusted R? = 0.54, p-value = 0.04) dlefian-
sandusgiuusnuinfifiseiawds DTP300 (A15-

FududalasusniiuszanS nnuINnNINAL) winluy

'
[y o w a
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M19197 1 ToyaluvesUae

o v
U (S084%)

tayarUae p-value
CG (n = 61) PG(n=60) 37 (n=121)
LA
%18 30 (49.18) 31 (51.67) 61 (50.41) 0.78°
N 31 (50.82) 29 (48.33) 60 (49.59)
919108 (@); mean + SD 69.98 + 1128 6792 +10.78 6895+ 11.03  0.34°
eGFR
538 3a (45-59 mL/min/1.73 m?) 12 (19.67) 10 (16.67) 22 (18.18) 0.90°
538% 3b (30-44 mL/min/1.73 m?) 20 (32.79) 22 (36.67) 42 (34.71)
530% 4 (15-29 mL/min/1.73 m?) 29 (47.54) 28 (46.67) 57 (47.10)
TsnUsERf/nTEsmdu 9
laifilsasau® 1(2.08) 3 (6.38) 4(4.21) 0.80°
Nlapsau* 60 (97.91) 57 (93.61) 117 (95.78) 0.35°
AMmzaNuAUlafings 19 (39.33) 31 (65.95) 50 (52.63) 0.95°
Tsawuvnueiad 2 30 (62.50) 24 (51.00) 54 (56.84) 0.18°
angluiuludeniaung 23 (47.91) 21 (44.68) 45 (47.36) 0.34°
Hasdosveinseiuvedsalatess
AMuAUlain >130/80 mmHg 15 (24.59) 13 (21.67) 28 (23.14) 0.70°
FBS" > 126 mg/dL 8 (13.33) 7(11.47) 15 (12.39) 0.80°
Microalbuminuria > 30 mg/day 3 (4.91) 2 (3.33) 5(4.13) 0.73°
guns 2 (3.27) 1 (1.66) 7(5.78) 0.82°
ARTiiLIanIY > 23 kg/m2 10 (16.39) 9 (15.00) 19 (15.70) 0.75°
Lifitadedes 18 (29.50) 20 (33.33) 38 (31.40) 0.65°
mslasuentreszasladou
gsuetneseasladey 3 ¥ia 3(4.92) 4 (6.67) 7 (5.79) 0.68°
§Suetneseasladey 2 ¥l 10 (16.39) 12 (20.00) 22 (18.18) 0.59°
Igsuetheseasladey 1 ¥l 25 (40.98) 26 (43.33) 51 (42.15) 0.78"
Lilgsuetheseasladey 23 (37.70) 18 (30.00) 41 (33.88) 0.39°

CG = control group

?Chi-square test

®Independent sample t-test

PG = pharmaceutical service group

*13A5u aneds lsaFesamusauiuneanudulaings way/vse liuluidengs uay/v3e lsauimanu

* FBS = fasting blood sugar (szdutimalulaennaseneimis 8 Falu)
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a1519% 2 gy nduindn (n = 125)

Drug therapy problem (DTP categories)

o b %
U (32992)

DTP100: nslgsueniilamunyay (unnecessary drug therapy) 11 (8.80)
DTP200: n3sludedlasuenisndufisiia (need additional therapy) 21 (16.80)
DTP300: n3slufigoslasueiifiuse@nsamunnninda (need more effective) 8 (6.40)
DTP400: nslgsuenuunadisiduluniorualiiuseavsua (dosage too low) 6 (4.80)
DTP500: nslgsuenuunafisnniuly (dosage too high) 16 (12.80)
DTP600: 81n15liNeUszasaaInnsideImuuunissnel (adverse drug reaction) 11 (8.80)
DTP700: Anuliisaiionislguinuununissnen (non - medication adherence) 33 (26.40)
DTP800: 8unsA3815enINeen HansAuigunn waglse (drug-disease interaction) 19 (15.20)
A1519Tt 3 NMTUNSNUTIVNUNEYNSTU (N = 164)

MUY N158AUTUIN

Patient care intervention (PCl categories)

(Jowaz)  wwnd/fUae (Sewaz)

PCl-101 Medication indication intervention (off medication)
PCI-102 Bullsisreniselal

PCI-200 Medication dose intervention

(increase dose/decrease dose)

PCI-300 nsiauauuzn1sldeuazHansiusiauan
TuN1IQUAZYN IR

PCI-305 wugihlviveaegUieldmenuias
Fadusndesdslnewnng

PCI-402 taualiiinsiinmun1aissljURnig vise 81n1sneaaiin
PCl-601 Education medication technique

PCI-604 Tmnufifenfulsauazununsing

PCI-609 Wugthnsfulssmuesfimngay

PCI-702 JuiinUseiRonnishifieUseasiannen

PCI-706 agusemsen auulng nansdaeiguam
NANUTTAUTIENTET

PCI-801 Uszanuanusiuilafiuunme
PCI-805 Usvanuanusiuiletuguie/daua

FIUVNUA

20 (12.20) 16 (9.76)
14 (8.54) 9 (5.49)
21 (12.80) 15 (9.15)
17 (10.37) 14 (8.54)
2(1.22) 2(1.22)
3(1.83) 3(1.83)
5(3.05) 4 (2.44)
1(0.61) 1(0.61)
9 (5.49) 5(3.05)
2(1.22) 2(1.22)
5(3.05) 5(3.05)
30 (18.29) 30 (18.29)
35(21.34) 35 (21.34)

164 (100.00) 141 (85.98)
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A319% 4 waawsvesn1sdansdgninduiita (n = 125)

Usynnduinln 37U (5o8az)

Anugunswaslymindyiiaussqimng

Auunady (partially improved)

29 (23.20)

#7u (improved) 60 (48.00)

WMEW3eINIAs (stable) 35 (28.00)
Anusuussvestymindyindaliussaidimane

At (not improved) 1(0.80)

nsunlvduan (failure) 0 (0.00)
a15199 5 Anunranvesnslisuetievzasladen (n = 121)

AN ENYRINS I TUYasvzaslaEoy nay CG gy PG p-value
nauNIsAnY (Seay) 14.80 13.30 1.000
AIN15ANY (Sosaz) 14.80 20.00 0.602

CG = control group

PG = pharmaceutical service group

M15199 6 NsSEULTgUNadNSNeARINTENINNGY CG Uagngyl PG (n = 121)

v < . . Adjusted mean dif- Effect size
NAANS nqu CG nqu PG p-value

ference (95% CI) n%p)

eGFR ApuNSAnNEY  29.72 + 11.28  27.67 + 10.78 0.24

eGFR %189n15@N®N 27.34 + 9.85 28.21 + 9.45 <0.001 0.87 (0.54-1.20)

0.368
CG = control group
PG = pharmaceutical service group
ATl 7 Wsuiisuagiuununndin anudailelunislien serinsngy CG uagnau PG

ny ngy CG ngu PG
WNAANS . o . o p-value
nay Nag Diff nay Nag Diff

AZLUUAMNINTIA 7048 7009 039 69.89  74.98  +509  0.004
(mean + SD) +8.21 + 8.15 + 3.45 + 7.98 + 8.02 + 4.21
Anusmdlelunislden  13.21 13.14 -0.07 16.00 12.14 -3.86 0.031
(mean + SD) +4.10 + 4.08 +2.15 +5.20 +5.18 +2.98

CG = control group
PG = pharmaceutical service group
Diff = M3iUABuuUAY
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a

Avisn1sanaes = 0.19, p-value = 0.04) Taensifia-
Fuwes DTP300 1 mihe fanudsiusiunnsfiuiu
989A7 eGFR 0.19 mL/min/1.73 m2

2AUTIINANTTIAY
AelFFnumadninnanatnuasnadng
nsinn1sUgriaduiiianiendinisiiusuianig
WndunssuegdLUURNUT N AUTNanIdnlug e
TsalnFesesvesdl 3-0 wodwsvsaddnidlevian
Wiguiiguseninenay CG wagngy PG wuinseau
M eGFR \fisTunehaiifodfameadn dewSeu-
Wieuneukagndinsinsusuamandunssy uay
FoRamunadnsiunszuaunisguatiiondaiu
gan1sanw nudEUledaunndinuazaiusiy
fovnmslieniutudoieuiiovsswiengy ca
wangu PG madnsaunsvrasnisaniulivedlsa
lalag 3N eGFR Mmendinishinisusuia
MANFUNTTUOYNTRUURKUARAARBITUNITAN Y
Y94 SUNTNTIOL FIN9T wazanz AvhnsAnuilu
fanlanlaidesasvey 3b Jul Tngldnsguadivas
WUUTNEIN TN Nan1sAnwInuIguluusanandeds-
HaRraAIN13YIIUYedla’ WuRgiun1sfinyives
unAa Wayad wazany IFnvIBmnaBIL UG
wazdnguaiuny WisuigunarensinmsuIua
VNANFYNITUADNASNEN AT LNUATNAGNEAIUNTT
auaithelufielsalaiBosissosd 3 vio 4 wans
ANYINUIINATNTAUAINITIN MUY LAUBINGY
npasfintusdfitedfynsadndewsudio
AUNFUATUANYULALINUNATNSATUAMA TN TN
wazaudufielunisldenfifutuumnsrsainnga
AuANeg1ityd AyneEna uenINTdmTuMs
senuuuludnuase open-label AdlunsAnwnd usf
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Pharmacy Department, Buddhachinarat Hospital

e-mail: kanchanok.jar@gmail.com
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Abstract

Background: The Drug Inventory Unit identified a problem of insufficient drug storage space.
Therefore, data visualization was applied to analyze the ABC-VED matrix and calculate the required
drug storage space to improve medical inventory management.

Objective: 1) To develop a medical supply management system using the ABC-VED matrix
combined with storage space calculations through information technology. 2) To evaluate phar-
maceutical management efficiency indicators, including average stock value, average inventory
turnover rate, stock coverage range, and the percentage of dead stock value.

Methods: This quasi-experimental study was conducted from 1 October 2024 to 31 July 2025
using data from the hospital inventory system. Descriptive statistics (number, percentage, value,
mean) and inferential statistics (paired t-test) were used for data analysis.

Results: Based on ABC-VED matrix analysis and data visualization, no drug storage space
insufficiency was found after system development. Regarding drug management efficiency, the
paired t-test comparing pre- and post-development data showed that the average drug inventory
value + SD was 75.80 + 2.26 million baht, significantly lower than before development (p-value
<0.05). The drug turnover rate + SD was 0.89 + 0.05, and the average inventory period was 22.00
+ 1.48 days, both meeting target criteria. The percentage of inactive drug value + SD was 0.97 +
1.48%, which did not meet the target criteria.

Conclusion: This research has applied data visualization to manage pharmaceutical inven-
tory, storage space requirements calculations to enhance the efficiency of storage space manage-
ment, which is different from the problem of insufficient storage space before the development.

The efficiency of management remains consistent with indicators.

Keywords: pharmaceutical inventory; information systems; ABC-VED analysis
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Abstract

Background: Although the Ministry of Public Health provides standards and software to sup-
port medical inventory management, primary care units (PCUs) under the Buddhachinaraj Phitsan-
ulok Hospital network continue to face challenges due to the use of different programs, lack of sys-
tem integration, duplicated workflows, and risks of error. Lean principles combined with information
technology were therefore applied to reduce waste and improve operational efficiency.

Objectives: To evaluate the effectiveness of the developed medical inventory management
system for primary care units within the hospital network.

Methods: This action research was conducted from March 1 to August 31, 2025. The study
consisted of three phases: (1) assessing problems and needs through in-depth interviews with phar-
macists and pharmacy technicians, (2) developing the inventory management system using Lean
principles integrated with information technology, and (3) evaluating system effectiveness. Data
were collected from relevant personnel, and key indicators—dispensing value, inventory value,
and stock-level ratio—were analyzed before and after the intervention using paired t-tests in Stata
version 16.

Results: The development of the medical inventory management system demonstrated vary-
ing levels of effectiveness across primary care units. Seven units showed a reduction in dispensing
value, with only Ban Khlong Health Promoting Hospital exhibiting a statistically significant decrease
(p-value < 0.05). Inventory holding value significantly increased at Aranyik Health Center, Phai Khod
Don PCU, and Chom Thong PCU (p-value < 0.05). No unit exhibited a statistically significant change
in stock-level ratio (p-value < 0.05).

Conclusion: The redesigned inventory management system, integrating Lean concepts with
information technology, streamlined workflows, reduced processing time, and improved data accu-
racy for dispensing and stock management. Although changes in dispensing and inventory values

varied among units, the overall trend was consistent, indicating positive system effectiveness.

Keywords: drug inventory management; lean; primary care units; information technology
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Results of Telepharmacy Services in Home Delivery of Medication System
Health Rider at Phra Nakhon Si Ayutthaya Hospital

Natthira Kharwlamai, M.Pharm.(Clinical Pharmacy)
Pharmacy Department, Phra Nakorn Si Ayutthaya Hospital

e-mail: kpor024@gmail.com

Thai J Clin Pharm. 2025;31(3):363-74.

Abstract

Background: The Home Delivery Health Rider system is a telepharmacy service aimed at
delivering medications in compliance with pharmaceutical standards, while also assessing patients’
medication adherence and satisfaction.

Objective: To evaluate medication adherence and satisfaction among patients receiving
medications through the Health Rider home delivery service.

Methods: A descriptive prospective study was conducted between November 1 and December
31, 2024. A total of 97 patients were recruited using stratified random sampling from 22 outpatient
clinics. Data were collected using the Thai Medication Adherence Scale (MAST) and a structured
satisfaction questionnaire, administered via telephone interviews in conjunction with telepharmacy
services. Descriptive statistics were used for data analysis.

Results: Among the participants, 42 were male (43.3%) and 55 were female (56.7%), with a
mean age of 54.06 + 16.61 years. Most patients were from internal medicine clinics (32 patients,
32.99%). The majority of patients (81.4%) demonstrated ¢ood medication adherence, with a mean
adherence score of 36.49 + 3.87 out of a total possible score of 40. The highest level of patient
satisfaction (90.69%) was reported for the convenience and timeliness of home drug delivery, as
well as the quality of medicines, and the accuracy of the dispensed drugs, labeling, and quantity
received, yielding a mean satisfaction score of 4.91 out of 5.

Conclusion: The telepharmacy service provided through the Health Rider home medication
delivery system played an important role in monitoring medication use, was associated with high
levels of medication adherence, and achieved excellent patient satisfaction across all evaluated

domains.

Keywords: telepharmacy; home delivery of medication; health rider
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