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Abstract

Background: Drug-related problems (DRPs) and adverse drug reactions (ADRs) are significant
factors affecting patient safety and clinical outcomes. Inpatient pharmaceutical care in the wards
of Sawanpracharak Hospital is primarily based on incident reporting combined with direct observa-
tion, which does not comprehensively cover all patients. In addition, there is a lack of a systematic,
proactive screening process to identify patients at risk of drug-related problems.

Objective: (1) To develop and evaluate a patient screening model for proactive inpatient
pharmaceutical care and (2) to assess the identification, prevention, and resolution of drug-related
problems (DRPs) in hospitalized patients.

Methods: This action research was conducted in three phases: (1) problem analysis and
development of a patient screening model for proactive inpatient pharmaceutical care using trigger
tools, direct observation, chart review by healthcare professionals, and voluntary patient reporting,
with patient screening performed based on predefined trigeer criteria; (2) implementation of the
developed model (October 5, 2023, to May 31, 2025); and (3) data collection and outcome analysis
after implementation, compared with the pre-implementation period. Data were analyzed using
descriptive and inferential statistics, including the chi-square test and Mann-Whitney U test. Statis-
tical significance was set at p-value < 0.05.

Results: Following the development of the model, the number of patients receiving phar-
maceutical care increased significantly by 7.61-fold compared with the pre-development period
(p-value < 0.001). Significant increases in the number of patients receiving pharmaceutical care
were observed among patients receiving warfarin therapy, patients experiencing adverse drug reac-
tions, and patients receiving medications requiring education on special administration techniques
(p-value < 0.001). The rate of DRPs was 12.53 per 1,000 patient-days. The majority of identified
problems (49.17%) were ADR-related, and ward pharmacists successfully prevented 48.55% of
these events from reaching patients.

Conclusion: The developed patient screening model for proactive inpatient pharmaceutical
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care has the potential to enhance the identification of patients requiring pharmaceutical care and

improve the detection, prevention, and resolution of drug-related problems effectively.

Keywords: inpatient screening; trigger tool; pharmaceutical care; drug-related problems; adverse

drug reactions
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Abstract

Background: Age-related declines in glomerular filtration rate and hepatic function reduce
drug clearance in older adults. Elderly patients with chronic kidney disease, multimorbidity, and
polypharmacy are at an increased risk of potentially inappropriate medication use (PIMs), ulti-
mately leading to severe adverse drug events and acute kidney injury.

Objective: To evaluate the effects of inpatient pharmaceutical care integrated with elec-
tronic prescription screening in elderly patients with chronic kidney disease.

Methodology: This quasi-experimental study included elderly patients with chronic kidney
disease, who were divided into a control group (n = 513) and an intervention group (n = 506). The
intervention group received inpatient pharmaceutical care integrated with electronic prescription
screening. The screening protocol was adapted from the American Geriatrics Society (AGS) Beers cri-
teria and the screening tool of older persons’ potentially inappropriate prescriptions/screening tool
to alert to right treatment (STOPP/START) criteria. Data extracted from electronic medical records
were analyzed using descriptive statistics, the Mann-Whitney U test, multiple logistic regression, the
chi-square test, Fisher’s exact test, McNemar test and the Wilcoxon signed-rank test.

Results: Inpatient pharmaceutical care integrated with electronic prescription screening sig-
nificantly reduced the incidence of PIMs from 48.9 to 15.0 episodes per 1,000 patient-days (p-value
< 0.001).

Conclusion: Inpatient pharmaceutical care integrated with electronic prescription screening
effectively improved medication appropriateness in elderly patients with chronic kidney disease,

thereby improving treatment safety and efficacy.

Keywords: pharmaceutical care; electronic prescription screening; potentially inappropriate medi-

cations
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anuldnunzau 971U (AF86D 1,000 TUUDY) Adjusted
¢ 0y . . 95% Cl p-value*
Tunsdsldon  nquadunu (N=513) ngumeass (N=506)  OR
PIMs 130 (45.1) 33 (13.0) 0.298 0.201 - 0.444 < 0.001
PPOs 11 (3.8) 5(2.0) 0.595 0.195-1.823 0.364
534 141 (48.9) 38 (15.0)

* multiple logistic regression (AuANALUS sveglsalaizosuazlsnnnuiulaings)

PIMs = potentially inappropriate medications

PPOs = potential prescribing omissions
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Potentially inappropriate medications (PIMs)

STOPP_E1 &3l digoxin » 125 mce/day fiaseriu > 90 Ju 1(0.2) 1(0.2) 1.0007
Uil eGFR < 30 mL/min/1.73m?

STOPP_E6 &lt metformin Tugifl eGFR < 30 mU/min/1.73m> 5 (1.0) 2(04)  0452°

STOPP_E7 &l spironolactone Tugfifl eGFR < 30 mUmin/ 21 (4.1)  13(26)  0.175'
1.73m’

B1 01 &4 ciprofloxacin Tugfidl CrCl < 30 mUmin Taglsi-  16(3.1)  3(06)  0.003'
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B1 02 &l trimethoprim/sulfamethoxazole Tugfiil CrCl 2(0.4) 0 0.500°
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B1 03 &l trimethoprim/sulfamethoxazole Iuﬁg‘ﬁlﬁ CrCl 3(0.6) 0 0.249*
< 15 mUmin

B2 01 &4l4f amiloride Tugfifl CrCl < 30 mU/min 1(0.2) 0 1.000%

B2 03 &4lt enoxaparin Tugiidl CrCl < 30 mUmin TaglsiUfu 1529  1(0.2)  <0.001"
YUIRYN

B3 01 &4l baclofen Tugfiifl eGFR < 60 mU/min/1.73m?’ 0 1(02) 0497
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B3 02 &1l sabapentin ’Lu@’ﬁﬁ CrCl < 60 mi/min Iagliusu 2(0.4) 0 0.5007
YUIRYN

B3 03 &4l levetiracetam Mgl CrCl <= 80 ml/min 5 (1.0) 0 0.062°
Tnglaiusurunen

B3 04 &4ld NSAIDs Tugfidl CrCl < 30 mU/min 10(1.9)  7(1.4) 0481

B4 01 &l colchicine Tugidl CrCl < 30 mUmin Taglsidfu ~ 49(9.6)  5(1.0)  <0.001"
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Potential prescribing omissions (PPOs)
START E2 laid4ld phosphate binderiu;jﬂ'saiiﬂlméa%’a 11 (2.1) 5(1.0) 0.138"
(eGFR < 30 mU/min/m?) n3al serum phosphate > 1.76
mmol/L (5.5 mg/dl)

' chi-square test

Fisher’s exact test
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VUNY 44 35 9
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FIWNAYIZAN 87 (17.2) 49 (9.7) 38 (7.5) < 0.001

* Wilcoxon signed-rank test
PIMs = potentially inappropriate medications

PPOs = potential prescribing omissions
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1.73m’

STOPP_E7 &l spironolactone Tugfifl eGFR <30 ml/  14(271)  13(252)  1.000
min/1.73m?

B1 01 &l ciprofloxacin Tugfiil CrCl < 30 mU/min 12 (2.33) 3 (0.58) 0.004
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S Rynadan p-value < 0.05
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Abstract

Background: Prolonged and inappropriate meropenem use can contribute to antimicrobial
resistance and increase healthcare costs. Warin Chamrap Hospital implemented an automatic
stop order (ASO) requiring infectious diseases physician approval for continuation of meropenem
treatment.

Objective: To compare meropenem consumption, duration of therapy, clinical outcomes,
length of stay, and costs before and after ASO implementation.

Methods: A quasi-experimental pre-post study included patients aged >18 years with sepsis
who received meropenem for >24 hours. A total of 300 patients were equally divided into pre-im-
plementation (November 2023-December 2024) and post-implementation (January 2025-Febru-
ary 2026) groups. Data were retrieved from electronic health records. Continuous and categorical
data were compared using the Pearson chi-square, Fisher’s exact, and Mann-Whitney U tests, as
appropriate. Associations between study period and clinical outcomes were assessed using sepa-
rate multivariable Firth penalized logistic regression models. Adjusted odds ratios (aORs) and 95%
profile likelihood confidence intervals (Cls) were reported, with the pre-ASO period as the reference.
Statistical significance was set at p-value < 0.05.

Results: Following ASO implementation, cumulative meropenem consumption per patient
decreased from 14.00 to 12.00 ¢ (p-value = 0.035). Median DDDs per 1,000 patient-days decreased
from 444.44 to 333.33 (p-value = 0.006), and DOT per 1,000 patient-days decreased from 600.00 to
535.90 (p-value = 0.019). After adjustment, no significant between-group differences were observed

in clinical improvement, clinical worsening, mortality, or treatment refusal. However, the adjusted
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odds of patient transfer were lower in the post-implementation group (aOR 0.28; 95% Cl: 0.12-0.62,
p-value = 0.001). Length of stay did not differ significantly (10 vs 11 days; p-value = 0.270), while

total meropenem expenditure decreased by 86,530 Thai baht.

Conclusions: ASO implementation was associated with reduced meropenem utilization and

expenditure without evidence of increased adverse clinical outcomes. Although patient transfer

was less likely after adjustment for age, sex, ward type, underlying diseases, and infection sites,

disease severity and unmeasured confounders were not accounted for. Therefore, these findings

indicate an association rather than a causal relationship.

Keywords: automatic stop order; meropenem; sepsis
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A15197 1 SnariugIuLazmLanIsinleveUae

dayanugiu Pre-ASO (n=150)  Post-ASO (n=150) p-value

Wi 91U (Sevay)
B8 91 (60.7) 87 (58.0) 0.638°
AN 59 (39.3) 63 (42.0)

vere; 31w (Feuaz)

91YINTIU 108 (72.0) 100 (66.7) 0.317°
fasnssy 22 (14.7) 24.(16.0) 0.749°
g 19 (12.7) 23 (15.3) 0.506°
nszgnuazde 1(0.7) 3(2.0) 0.622°
F9918; 31U (Fewaz)
18-19 1 1(0.7) 1(0.7) 1.000°
20-39 U 10 (6.7) 17 (11.3) 0.158°
40-59 U 38 (25.3) 40 (26.7) 0.792°
60-79 U 68 (45.3) 66 (44.0) 0.816°
>80 U 33 (22.0) 26 (17.3) 0.309°

lsAUsEa1@7; 91U (Goway)

MUY 26 (17.3) 27 (18.0) 0.880°
ANuUlaing 21(14.0) 21 (14.0) 1.000°
lashiludongs 2(1.3) 5(3.3) 0.448"
IniSeSszesd 2-4 8 (5.3) 12 (8.0) 0.355°
nFeSasvoraniing 23 (15.3) 23 (15.3) 1.000°
lsnvaeniaaniila 16 (10.7) 20 (13.3) 0.477°
IS LRlIRRE RN 7@4.7) 0(0.0) 0.015"
TETRN 11 (7.3) 6 (4.0) 0.212°

FLIUINSAARE; 311U (Sovay)

maiumgladgiuans 52 (34.7) 58 (38.7) 0.472°
manudaane 26 (17.3) 36 (24.0) 0.154°
Ravauanilerdedeou 16 (10.7) 20 (13.3) 0.477°
nsEQNiazYe 1(0.7) 2(1.3) 1.000°
SREVLN 4(2.7) 16 (10.7) 0.005°
FEUVUTTANLAYEUDS 2(1.3) 2(1.3) 1.000"
du/lisgydiau 49 (32.7) 16 (10.7) <0.001°

Pre-ASO = pre-automatic stop order; Post-ASO = post-automatic stop order
® Pearson’s chi-square test

®Fisher’s exact test



e

¥ Meropenem snludflu

o

JUBITU

Urelu lsame1unains

v
U

Falteu
vuaLden ol et

°

3

alung

¥
&

(ID pooynaxin-31yoid 9G6) HOe

FLDRLERET BRIVYDIANLIZET LISLEALNWE] BEMMCUALIZEN BMI RLENERRLUNLN vm?mnwc:@ OSV-21d BIIALURIY UOISSa151 J13sI80) Ateuiq pazieuad yui4 \gepeamnul

1591 N ASunym-uuen ,

Japio doys djpewoine-ysod = OSy-150d
Japio doys oipewoine-ald = OSy-ald
98Ukl 3)enbisiul = YO

Adelayy jo skep = 10Q

asop Ajlep pauyap = aad

onel ppo 1snfpe = yoe

PREGIN

KU

NAYDINININITNYAAES

U

UNAMUIY

o

us, Ui Ins@en,

Gl

UUA NUNYRNT

un

73

aa

0,270 - (00°27-0072) 00°T1 (00'97-0072) 0007 (HOI) Uelpaw (fe) PLEMMELMEMLE

q100°0 (¢9'0-¢1°0) 82°0 (09) 6 (091) v (RORBE) MEMLE ‘BUME

48€G°0 (80°L-6£°0) §G'T (Lv) L 02 ¢ (ReREE) MEnLE LAUgeLUarIn

4985°0 (€87¢-950) SC'T (0'91) v¢ (L21) 61 (RBRBE) NEMLE (WLRBEIBLANLLIEIELULE

AN (P0'€-88'0) 291 (¢¢l) 01T (€'69) vOT (REREE) NLMLE immm?cr@
UMLSDLIASMEEN

6100 - (Ev'96.-££7¢¢E) 06'9¢S (0v'pS8-1.'8bv) 00°009 (401) uelpswl mmgmumrw:@;:\m 000°1/10Q

9000 - (C9'€€9-9C°G¢T) £eeee (L9°999-¢5ve?) vh' vy (401) uelpawl mam%arw:@;;\m 000°1/0Qq

(401) uelpswi

:G¢0°0 — (00'1Z-00Y) 00°CT (00CZ-00'2) 00'VT (BLE/MEU) BERUUCLWRELNHRMIEBRIIOLIE/

— — 05°266'T 05906°Z (&) ;wc%@@gﬁa%w:
WausdosaW f1ELUTLLIELN,

anjeA-d (1D %G6) Hoe (0ST=U) OSV-350d (0§T=U) OSY-2.d ENTILY

o

37 32 atuf 2 wa. - 4.0, 2569

LOFYNIIUAFUN

UTLEUBLIAGMEMALT WaUSdOIBW RIELUTLITEN Z UDLELY



Impact of an Automatic Stop Order for Meropenem Use in

Reseach Article

Thai Journal of Clinical Pharmacy

Patients with Sepsis at the Inpatient Department

auuananeii lldTudin3ldianun 3eldanunse
p5UNNITAANS eI IARINNIRTNNSIeeTade
Wed nMsasnsgladadnninianydiwusiuu Firth
naTuYieny ina UssinvviesUae Tsausednda
Lazdumlsdade ldnwuauduiussening Post-
ASO fupinsaay (aOR 1.62; 95% Cl: 0.88-3.04)
omsllfitundededin (20R 1.25; 95% CI: 0.56-
2.83) n39N15UGHsN133n ¥ (@OR 1.55; 95% CI:
0.39-7.08) GU"NmmLﬁ?faﬁuﬁﬂ%waqmiﬂﬁLaﬁmi
ShwazvieuduIumen1saliies 10 918 eldanunse
asUamuduiusld sl nslamutioddnyesoinis
Arulaivihunstusumuminiiienviiennylsidos-
n1 wseasanwlidlaeenuuuidu non-inferiori-
ty study wazmng “e1nislufiundedsdian”
A1UN50UENILATIZI LA HAANEAINAIADAARBINU
N13AN®IT0Y Hune UseAssas uazanis™ uaunan-
19970 wsne atuRTauRe wazamsTiTIBNURaSNS
ATundundunssausd ey ASP AnuLAneng
DIAFUNUSAUANWAULUINTNNS UTEAINT hazAINY
JUUSalsA wangIuNIIUIUeE 1L TusTUU WU~
1INAUBY stewardship AOTUUOUTAIIUUANFAINAY
SLUINNITANY' Ross WaLANE MINUAULANATY
Y9315, 88T30 Juueu WIoNINAULNENE NS
14 automatic end date Tulsangruiaiin® uginly
msAnyiingy Post-ASO fioandvasmisdsasiing,
(aOR 0.28; 95% Cl: 0.12-0.62) naUSudnwaiu-
grudituiinly uiuvudiasedslalliuiuanuuuse
voalsn wanalun1sdesio AnunsouveuAes Lay
ninens Idlianunsoutanadin ASO Wuamalae-
ASIvBINTSAIRaTIRIN

1aA1 meropenem fianas 86,530 ULy
msUssiiuamedunuindeslaonadutac 1oy
gelulainduvuaALswaLnduns ssuvansaune
MsUSnw NS wsealdsnsatnwadnsay 39aas
Fonin “Arenitanas” lally “Annuduen” vie “ns
Usendagns” maAsugeans

Limphan J, Praikheaw N,

Vol 32 No 2 May - Aug 2026

Pimpaboot N

[

fosriavasnisinenil

. MIUTIUTBUAUALIILIAD198 tempo-
ral bias uazeafinsAsunUasmeadenolsa wui-
SN YAans Msdssie wiesvuutuiintdeya

. uimsannesladafnuuy Firth awususig
Y901y e Uszianver Uiy lsausednsa way
sunsfindouda uidslaildusuausuusodsa
maralunsdssie mnunonveadiss uaztladedlsl
Iatudin 39898 residual confounding

. WWn153dedy sepsis unndTuiintaglyd
n13Budiudie SOFA score waglalldifAuddnna
JUWSY WU SOFA, septic shock 1130N15ATUANLYA
Aadeatensuian Snanadnsufiasnisinund
Wies 10 918 ilddsnnmdesiuniie waswadws
omslaitutudeinliannsoueniasedld

- lifinafuteyaidofioswazarilisesn
othadussuuiiaestag Seussidiusa AMR lalld

- lalfimafusitanszuauns tiud S1unu-
se/dadwiingadneats (asu 14 fu) msensy
AUy NsveauyInldsia/override
waLdN31 de-escalation

- o1ggniuiiniugg

« #1 DDD/1,000 Juusuuay DOT/1,000 Tu
waurwalusedUe Wldasusgiulsmeuna

- Wunsdnululssmenuiaies enies uaz
AAANUNAILIATATT 14 LHBU 9TINANITOUNIUA
awvnuaymsUszgndliluuiundu

ayUnan1sAnen

a9N151YAL19IN1T ASO d13U merope-
nem HUSuaMsldensiu UsunuenasauderUay
DDD/1,000 Juupusiertae DOT/1,000 Tuuausy
fUe wazArningneulduinsns nsan-
nagladafnyniniAnnAuUswuY Firth lawuadu-
SuiusiueInsitu @OR 1.62; 95% Cl: 0.88-3.00)
LANUBaNdYDINNTAIABA1INIY (aOR 0.28; 95% Cl:



Wndanssuaaiin UNANUIY

HATBININITNEAAETITEU]TIUE Meropenem Snludialu

37 32 atuf 2 wa. - 4.0, 2569

lqua Nuwyns

0.12-0.62) ndsuTuyeng e UszinnvierUle 1sa
Usdnd wasshumisinie agnslsfiony uuushaes
felallfusuanusunssvedlsauagdaduifeatunis
deseflletuiin nafwudwanauiosaanudusiug
wadslaliiganedmiunisasudeanive

LONE1TE1984

1. Barlam TF, Cosgrove SE, Abbo LM, MacDou-
gall C, Schuetz AN, Septimus EJ, et al. Imple-
menting an antibiotic stewardship program:
guidelines by the Infectious Diseases Society
of America and the Society for Healthcare
Epidemiology of America. Clin Infect Dis.
2016;62(10):e51-77. doi: 10.1093/cid/ciw118.

2. Dellit TH, Owens RC, McGowan JE Jr, Gerding
DN, Weinstein RA, Burke JP, et al. Infectious
Diseases Society of America and the Society
for Healthcare Epidemiology of America
guidelines for developing an institutional
program to enhance antimicrobial steward-
ship. Clin Infect Dis. 2007;44(2):159-77. doi:
10.1086/510393.

3. National Antimicrobial Resistance Surveil-
lance Thailand. Antibiogram 2024: all speci-
mens, 94 hospitals, Jan-Dec 2024 [Internet].
Nonthaburi: National Institute of Health of
Thailand, Department of Medical Sciences;
2024 [cited 2026 May 24]. Available from:
https://narst.dmsc.moph.go.th/antibiograms
/2024/Antibiogram2024 ALL.pdf

4. Engels DR, Evans GA, McKenna SM. Effect on
duration of antimicrobial therapy of removing
and re-establishing an automatic stop date
policy. Can J Hosp Pharm. 2004;57(4):214-9.

913 aunus, 9ide Tnsden,

vy oo & a v S o
fgAndelunszuaiien a vegUhelu lssmenuianiudiu

AnAnssuUIENA

YBUDUAMYINUN 81UIBNTT INUINFUIU
NFYNTIN UAUAINTLIINGIUIAINFTUTITIU UWnng
wndns weruna Wwiehiynvinu fivaedeidionns
siuemifeluadsiaudisoqaldded

doi: 10.4212/cjhp.v57i4.379.

5. Bolten BC, Bradford JL, White BN, Heath GW,
Sizemore JM, White CE. Effects of an auto-
matic discontinuation of antibiotics policy:
a novel approach to antimicrobial steward-
ship. Am J Health Syst Pharm. 2019;76(Suppl
3):585-90. doi: 10.1093/ajhp/zxz144.

6. Ross RK, Beus JM, Metjian TA, Localio AR,
Shelov ED, Desai BR, et al. Safety of auto-
matic end dates for antimicrobial orders to
facilitate stewardship. Infect Control Hosp
Epidemiol. 2016;37(8):974-8. doi: 10.1017/
ice.2016.103.

7. Tamma PD, Miller MA, Cosgrove SE. Rethinking
how antibiotics are prescribed: incorporating
the 4 moments of antibiotic decision making
into clinical practice. JAMA. 2019;321(2):139-
40. doi: 10.1001/jama.2018.195009.

8. Prescott HC, Antonelli M, Athazzani W, Mgller
MH, Alshamsi F, Azevedo LCP, et al. Surviving
sepsis campaign: International Guidelines
for Management of Sepsis and Septic Shock
2026. Crit Care Med. 2026;54(4):725-812. doi:
10.1097/CCM.0000000000007075.

9. World Health Organization. Defined daily
dose (DDD) [Internet]. Geneva: World Health
Organization; 2026 [cited 2026 Jul 24]. Avai-

lable from: https://www.who.int/tools/atc-



Reseach Article

Impact of an Automatic Stop Order for Meropenem Use in Thai Journal of Clinical Pharmacy

Vol 32 No 2 May - Aug 2026

Patients with Sepsis at the Inpatient Department Limphan J, Praikheaw N,

Pimpaboot N
ddd-toolkit/about-ddd 10.26633/RPSP.2020.57.
10. ueuniing $9@ad, fuvas nduaos. wavesnms- 14, funen Uszaesane, ugns avsatan, stusnius

11.

12.

13.

mMangafdsldoujiiursnlud@luguooian
Foszuumaduilaane ulsameuIavnge. 13-
asndunssunddn [Bumesiinl. 2563 [FuAu
o 27 n.a. 25691;26(2):1-8. Auduann: https://
thaidj.org/index.php/TJCP/article/view/11598
Firth D. Bias reduction of maximum likeli-
hood estimates. Biometrika. 1993:80(1):27-
38. doi: 10.1093/biomet/80.1.27.

Karanika S, Paudel S, Grigoras C, Kalbasi A,
Mylonakis E. Systematic review and meta-
analysis of clinical and economic outcomes
from the implementation of hospital-based
antimicrobial stewardship programs. Antimi-
crob Agents Chemother. 2016;60(8):4840-52.
doi: 10.1128/AAC.00825-16.

Diaz-Madriz JP, Cordero-Garcia E, Chaverri-
Fernandez JM, Zavaleta-Monestel E, Murillo-
Cubero J, Piedra-Navarro H, et al. Impact of a
pharmacist-driven antimicrobial stewardship
program in a private hospital in Costa Rica.
Rev Panam Salud Publica. 2020;44:e57. doi:

15.

16.

SuAs.  wavealusunsumuaunsldendugatin
HOANUMNNZANVDINTIHL I URATH. WNSTU-
s1vans [Bumesidnl. 2564 [Fudude 24
W.A. 25691;38(2):181-96. @UAUAN: https://
he01.tci-thaijo.org/index.php/BMJ/article/
view/251807

U3NA DTUATAUAT, Was QuemNs, SNy Aoun-
T3, viyna waliaensd, An wsgnn. wa
gasnsiindanssalulusunsunsdsuudas
waztin1sldeiugatnseanumanganly
sdsldendugadn. Nsansineindvmaniuas
Inernsauan Bumesidnl. 2558 [Fuduiile
17 @.A. 2569];10(1):1-9. AUAUIN: https://ejour
nals.swu.ac.th/index.php/pharm/article/
view/5245

Davey P, Marwick CA, Scott CL, Charani E,
McNeil K, Brown E, et al. Interventions to
improve antibiotic prescribing practices for
hospital inpatients. Cochrane Database Syst
Rev. 2017;2(2):CD003543. doi: 10.1002/1465
1858.CD003543.pubd.



wndunssuadin UNAIII9Y mavmwzUkuunsihse Ssnnsldanafivunlduldmanyay
! ' o a @ va aa wva o ¥ o ' é/
U1 32 aduil 2 wa. - a.a. 2569 WA LNYIANUR, NALA BAAUUR TugthelsalnFesisvesi 3 ull

nswagduuumsidiszlsnsidenndivualdulimunzas
lugUhelsalnizaTeszesi 3 Yuly

SeYvA WYsANUR’, n.U.
HUWUSVAN e-mail: tainoi_5555@hotmail.co.th
AR aAdNUAZ, N.4., 3.9,
e-mail: kitiyot.y@pharm.chula.ac.th
' nguaundunssuazAuasasuilaa Tsmeuiatumn

2 MAdvndunssuuun ausnduaans quiainIalunine1ay

MSANTNFVNTSUAATN. 2569;32(2):187-198.

sugalihunanulUliusslonivazmeunsielilnveg meldReuludyareugnesiofinoutoud Tnedouanfiunain

QO8O

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0; CC BY-NC-ND 4.0 BY NC_ND

Nsasndunssuaatn - lldienisan — s lusaluas

UNANED

aarndun: gelsalndesidnudesgeonslasveniilimngas ilosmmsuaeuuamis
WdraumanUaYNISYINTULFeaToyaan LS IuYedlnTENINan UUSISqUA W

Sngquszaed: uilevmuizUuvunndhsy Simslaeiduualiluimnsauluiaelsalnfofiszesi 3
UaY 4 uarUssilunavedgULUUAING 199A UV UIgnTasaua saudenduianalavessignsoqnua
UazyAaINTaISITlgUSD UM T

38m539e: n193seuvaiu 2 seex laun' 1) szesimunguuuy lnegn1smunanassanssy dunivel
ynaaINsaIe Ay uassaumiawde laua Unssnvln Aenishimiug ussuuuissdunany uas 2) seee
Usziduna A1’71Jf7753@”&/5@74%@@44Uun@ilzﬁaaa‘"@wan'ammma"’q (one-group pretest-posttest) lugvaglsa
lndosissesil 3 uay 4 1uau 45 518 Tnesudumausnounmshinawg namshiaawiiud uasiisvey 3
oy 3&@5737/%@%/8@”?8 repeated measures ANOVA

wan ANy sULvUIRRNTuYszneuR e TR s IeyRnas iUl “Uasshvle” udinis
naaesldsULUUTIRLATY wudmuuLe iR iyT el 19 yaIn 20.24 + 4.46 Azuu LTy 25.29
+ 1.82 ASUUUVAINISIIAINIUT uay 25.18 + 1.99 Azuuuiiszes 3 1hou (p-value < 0.001) lnggitae
novmmmgndosindulusamanlny  vhsshvlaannsalditunioledomsdoyaaniiznsieuves
lnssningiheduynamsaioisagy fensedpuadaulgdnmuionelodosuuuuiinmuiulussdui-
walo vasziypansarorsaguaaulvglnauioelalusesuianeloin

ayuna: sULUUNsEsy STt iumansaivawsvesstaelsalmsosuieanunsly)
oeunuvaulaegnileainy uavervtieaivayunislvesgunasanlunIaugus
AdNALY: Tsaladeds enfituunltilldmanyas: Tasinsla: nstAuSHUIE; AUTUIANUEUAIN; AY
sauAuNsldenegeauaNe
Received: 7 Dec 2025, Revised: 17 Apr 2026, Accepted: 7 Jul 2026



188 Development of a Model for Monitoring PIM Use Reseach Article Thai Journal of Clinical Pharmacy
in Patients with CKD Stage 3 and Above Pechsombat A, Yotsombut K Vol 32 No 2 May - Aug 2026

Development of a Model for Monitoring Potentially Inappropriate

Medication Use in Patients with Chronic Kidney Disease Stage 3 and Above

Anchalee Pechsombat’, B.Pharm.

Corresponding author e-mail: tainoi_5555@hotmail.co.th

Kitiyot Yotsombut?, B.Pharm., Ph.D.

e-mail: e-mail: kitiyot.y@pharm.chula.ac.th

' Pharmacy and Consumer Protection Department, Banna Hospital

? Department of Pharmacy Practice, Faculty of Pharmaceutical Sciences, Chulalongkorn University

Thai J Clin Pharm. 2026;32(2):187-198.

Abstract

Background: Patients with chronic kidney disease (CKD) are at high risk of receiving potentially
inappropriate medications because of altered pharmacokinetics and inadequate communication
of kidney function status across healthcare settings.

Objective: To develop a monitoring model for potentially inappropriate medication use in
patients with CKD stages 3 and 4 and to evaluate its effects on the knowledge of patients or care-
givers, as well as the satisfaction of patients, caregivers, and healthcare personnel.

Methods: The study consisted of two phases. Phase 1 involved model development through
a literature review, interviews with healthcare professionals, and the development of tools, inclu-
ding a Kidney Care Card, educational materials, and a knowledge assessment questionnaire. Phase
2 employed a one-group pretest-posttest quasi-experimental design involving 45 patients with CKD
stages 3 and 4. Knowledge was assessed at baseline, immediately after the intervention, and at the
3-month follow-up. Data were analyzed using repeated-measures ANOVA.

Results: The developed model consisted of individualized patient education combined with
the use of a Kidney Care Card. Mean knowledge scores increased significantly from 20.24 + 4.46
at baseline to 25.29 + 1.82 immediately after the intervention and were maintained at 25.18 +
1.99 at the 3-month follow-up (p < 0.001). The proportion of correct responses increased for most
questionnaire items. The Kidney Care Card served as a communication tool for conveying patients’
kidney function status between patients and healthcare personnel. Most patients and caregivers
reported satisfactory level of satisfaction, while most healthcare personnel reported a high level
of satisfaction.

Conclusion: The developed monitoring model significantly improved knowledge regarding
appropriate medication use among patients with CKD and may promote appropriate medication

use in clinical practice.

Keywords: chronic kidney disease (CKD); potentially inappropriate medication (PIM); Kidney Care
Card; patient education; health literacy; rational drug use (RDU) literacy
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Abstract

Background: Irrational antimicrobial use is a major driver of antimicrobial resistance. Evi-
dence-based surveillance using standardized tools is essential for advancing hospital antimicrobial
stewardship programs.

Objectives: To investigate the prevalence of intravenous antimicrobial use, the incidence of
antimicrobial-resistant infections, clinical outcomes, and medical costs among inpatients at Mae
Sot Hospital.

Methods: A cross-sectional descriptive study utilizing the WHO point prevalence survey (PPS)
methodology was conducted between October 20 and 22, 2025, across 28 inpatient wards. Data
were analyzed using descriptive statistics.

Results: Of 315 inpatients, 135 received intravenous antimicrobials, yielding a prevalence of
42.9%. The surgical intensive care unit exhibited the highest prevalence (75.0%). Ceftriaxone was
the most frequently prescribed antimicrobial (23.4%). Based on the WHO AWaRe classification, the
“Watch” group accounted for 62.5% of prescriptions. Notably, ceftriaxone comprised 35.0% of
all surgical prophylaxis prescriptions. Thirteen cases of multidrug-resistant infections were found
among 48 patients with detected pathogenic microorganisms (27.1%). Patients with hospital-ac-
quired infections had an average length of stay of 34 days, a 28.6% mortality rate, and an average
medical cost of THB 260,428 per case.

Conclusion: The hospital demonstrated a high prevalence of “Watch” group antimicrobial
use, while hospital-acquired infections were associated with poorer clinical outcomes and increased
healthcare costs. These findings support strengthening the hospital’s antimicrobial stewardship pro-
gram through systematic antimicrobial restriction policies and regular audits of surgical antimicro-
bial prophylaxis.

Keywords: intravenous antimicrobial; antimicrobial resistant infections; point prevalence survey;

clinical outcomes; medical costs
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Gentamicin 1(0.9) - 13 (41.9) 1(2.5)
Amikacin 3(2.8) - - -
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Metronidazole 3(2.8) - - 9 (22.5)
Clindamycin - - - 2 (5.0)
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HAI = health care associated infection

Non-HAI = non-health care associated infection
MP = medical prophylaxis

SP = surgical prophylaxis
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HAI = health care associated infection

Non-HAI = non - health care associated infection
MP = medical prophylaxis

SP = surgical prophylaxis
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Abstract

Background: Methadone is an opioid analgesic with proven efficacy in pain control, which
remains an important clinical challenge among patients with advanced illness. However, evidence
regarding the prescribing patterns, effectiveness, and safety of methadone in Thailand remains
limited.

Objectives: To evaluate the indications, prescribing patterns, initiation methods, starting
doses, treatment response, potential drug—drug interactions, adverse drug reactions, use of adju-
vant analgesics, and process indicators related to the effectiveness and safety monitoring of metha-
done for chronic pain management in terminally ill patients.

Methods: A retrospective descriptive study was conducted through a medical record review
of patients who received methadone for pain control in the internal medicine wards of Srinagarind
Hospital under consultation with the Palliative Care Center between January 1, 2017, and Decem-
ber 31, 2019.

Results: A total of 36 patient records were reviewed, with equal numbers of male and female
patients. The median age (interquartile range) was 48.5 (18) years. Most patients experienced can-
cer-related pain (83.3%). Mixed pain was the most common pain type, accounting for 61.1% of
patients when both cancer-related and non-cancer pain groups were combined. Methadone was
primarily prescribed as switch therapy from other strong opioids in combination with adjuvant
analgesics, using either the three-day method (8.3%) or the stop-and-go method (55.6%). The mean
number of potential drug—drug interaction pairs was 3.4 per patient. The most common adverse
drug reactions were somnolence and constipation, occurring in 44.8% and 27.6% of patients,
respectively. Pain assessments before and after methadone initiation were documented in 75.0%
of patients, and 61.1% underwent electrocardiogram monitoring at least once. Overall treatment

success was achieved in 72.2% of patients.
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Conclusions: Methadone switch therapy combined with adjuvant analgesics, particularly the

stop-and-go approach, was effective in controlling severe chronic pain in terminally ill patients.

Most adverse effects were mild, and monitoring of treatment effectiveness and safety was per-

formed at an appropriate level.

Keywords: methadone; chronic pain; drug use review; terminally ill patients; adverse effects
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Abstract

Paclitaxel-induced hypersensitivity reactions (HSRs) have an incidence of 5%-30% and
most commonly occur during the first or second treatment cycle. The predominant mechanism is
non-lgk-mediated and involves complement activation-related pseudoallergy, with Cremophor EL,
a formulation excipient, serving as a major triggering factor. This review summarizes the pathophys-
iology, clinical manifestations, Common Terminology Criteria for Adverse Events - based severity
assessment, and practical management strategies for paclitaxel-induced HSRs, covering premedica-
tion, acute reaction management, re-challenge, and rapid drug desensitization: It also synthesizes
practical clinical management strategies following HSRs, including severity assessment, selection
of re-challenge strategies, and treatment modification when appropriate. Clinical decision-making
should integrate reaction severity, available evidence, and institutional resources to optimize

patient safety and treatment continuity.

Keywords: paclitaxel; hypersensitivity reactions; adverse drug reactions; Cremophor EL; CARPA
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Paclitaxel (Hugneiivtinngs taxanes A4
SnwugiSaaneyiin Wy uzSaiun uzSesely was
wziswen Tasluagluwuimisnmsgiuainaes
W3YEkUINIUGURNRRTnuanRanigoLsn
(National Comprehensive Cancer Network; NCCN)'
LaTLUINIINITYBTUAIUINITAITITUFUN T A
lspuziSsvasdinaundnuseiuauninumayi
(aUaw.) Tnseniinalndudsnszuauns microtubule
depolymerization 1Uunan® agnalsinu Jgymda-
ﬁﬁgmﬂﬂaﬁﬂﬁuaamﬁﬁa hypersensitivity reactions
(HSRs) Fawwamneduauvaendelunisuinise
wilvhinannaunAuuz S aemseadnuisanss-
puSNLaraNIALNE VAN 93NN (American So-
ciety of Clinical Oncology and Oncology Nursing
Society; ASCO-ONS)® Iiugnisnnudfuosns
usmseregeUanadsuarnisiiise Ten19e819
Tnaan

qﬁamifﬁ%aa HSRs 270 paclitaxel 518974
$ovay 5-30 Juegfunis premedication waxfiona
voswdaznsane Inednialuseunisliend 1-2°
omsuansifaudsziuEnTos W flushing, pru-
ritus WAY dyspnea laufangsuusafianaudin
19 hypotension, bronchospasm Wag anaphy-
laxis™®

nalnve paclitaxel AviilviAn HSRs dwlvie)
LMK non-IgE-mediated reaction hazdiAudu-
NusAvastlumsu (excipients) lngtaniy Cre-
mophor EL (polyoxyethylated castor oil) R
a’lmiﬂﬂ'ﬁz(ﬁ:u complement system lalagns
waztlugnisuanudes mediators Wy histamine
971 mast cells nalnAINaMaAARDINULUIAATDY
complement activation-related pseudoallergy
(CARPA)*

WUINNUINTFINTLUELY  premedica-

tion MEEINGa corticosteroids 33U histamine-1
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receptor antagonists (H1RAs) wag histamine-2 re-
ceptor antagonists (H2RAs) fioanauLdsswes
M9LAR HSRs"™ egnslsian danu HSRs leudlleisu
premedication 8819ATUEILEYS Teo19dwane
ausoifloauarUsAnSaTeINITINM Raudnng
yzaousonganislietluauienisivdsugnsen
Hagtuusiagiiuuammansufiiuasvangiuieaiu
n151% premedication Lagn159ANIS HSRs 210
paclitaxel k&7 uivayadininszatgagluissanssy
waziuInTURTRvaneunas Snedilifiunaa
fsunuarinneitoyastnaduszuu dusdnaln
n1sinlspauienisdndulantsndtdnluusunves
Uszindlng fadu unenuuivaiide)daamed
waz@enlosnsdauiiunalamsiialsa ndngu
WAREN  WaTLWINIINITIANIS Lﬁaaﬁfuawumﬁ
UszenaldlunisquagviglunyuiRase

A5N15EUAUITIUNTIH

uneruiEduunenuUsTamidussens (nar-
rativereview) IAgAUALITINTTUIINGIUVBYE Pub-
Med, Scopus wag Google Scholar TauAUNITNU-
MULLINIINYU)TRLazoNa1919899 N MBI
FurdniAsates leun NCCN, eviQ, ASCO-ONS,
FDA, ESMO, EAACI uag NHSO TngilidAuiiiedes
AU paclitaxel, hypersensitivity reactions, CARPA,
premedication Wag rapid drug desensitization
il Iiadenunanun wSinguuaznulneiia-
AUNIUALADUIUIAL W.A. 2569 (A.A. 2026) WAzl
indaasgsisamiumansUiianiietes ne
Yoyaitnausluunanugadaainnsduasz
NANFIUIINITIUNTTULALUUINNNIUURNAY
uas Wafuayumsuszgndliluntu R

WdvINgILazaIAUIENIUVRIGATAISUNTNAAD
n15LAA HSRs
nauen taxanes fAldludagdu lawn pacli-
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taxel, docetaxel Wag cabazitaxel wiaziinalnosn-
quisAd iU wiAaAssen Siin HSRs uansaiy
atafiifudfny Tneduiusu excipients® 1iosain
paclitaxel azangilddosunn 3esndugaddisi-
avaesauiu Ao Cremophor EL $3ufiu ethanol 3
#11139n58AU complement system lagnse da
THARUARTEMUY CARPA léRausisouusnuadnig
T’

Tunnanssiutny docetaxel wag cabazitaxel
14 polysorbate 80 Juastielushiu vl Ua-
M3allaZANNTUUIIVES HSRs Taesaudinin pacli-
taxel®*® uonaNt NeWALIgRIIFU nanoparticle

albumin-bound paclitaxel (nab-paclitaxel) Fadu
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m3ufiusmandvinavane (solvent-free) @wnsn
angUfinisal HSRs Trnindevay 1 waglidudu
#odl9i premedication AULWINININTFIU"

wANIMNTUAVBY excipients ki JULUUVDS
treatment schedule finasiapnuidsaguiy tne
gnIn1siiennn 3 §Uanii (every 3 weeks; q3w)
YW 175 mg/m’ azlasuusunm Cremophor EL
fonigaNTIgmITEdUnY (weekly) 1M 80 me/
m? adanaliigns g3w Taundeasie HSRs gandn®
eswnUsunaanstislumiuduiusinenseiu
JEAUNNINTEAU complement system fauwanslu
5737 1

NANFIUIINNISANINAGTNLaEToYan 1Y

A19199 1 Taxanes uaazain wazkunan1stiendesiu hypersensitivity reactions

o s o e gUAinTsal . w s
81 ansaelunnsy anwazaIAny wuanen1stiendasiu
HSRs
Paclitaxel ~ Cremophor EL  A3134d89gesia HSRs 5-30%°; Dexamethasone 20 mg PO

(solvent-  uag ethanol  laglowiglu cycle 1 quusa ~1-2%° Aoulvien —12 uay -6 .
based) 1-2 993n15IAYY %39 20 mg IV naulvign 30
UM + H1RAs + H2RAs™
Docetaxel Polysorbate 80 HSRs ﬁﬂl@iquLLﬁﬂ; 1-10%’ Dexamethasone 8 mg PO
corticosteroid %38an bid feLiles 3 Yu (Fu 1 fu
fluid retention (ede- noulvien)’
ma) kag rash
Cabazitaxel Polysorbate 80 AMUEEIAD HSRs Aus  <59% Corticosteroid + H1RAs +
Fedndusogli preme- H2RAs 8813108 30 W9
dication MmuNIATFIU nowlwen®
Nab-pacli-  Albumin nano- gu#n1sal HSRs fn <1% Toevtlulaisndugodlien
taxel particles (sol- Uasiu"

vent-free)

HSRs = hypersensitivity reactions; H1RAs = histamine-1 receptor antagonists; H2RAs = histamine-2 receptor antago-

nists; nab-paclitaxel = nanoparticle albumin-bound paclitaxel; bid = twice daily; IV = intravenous; PO = oral

VeLve;: (79819983 H1RAs liuA diphenhydramine (20-50 mg IV), chlorpheniramine maleate (10 mg IV)
Freteves H2RAs TduA famotidine (20 mg IV) wie H2RAs Busnufidanune1uiad
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N384 HSRs 521119 taxanes WilAlAnanAeLiies
pg1AYT waldunaan excipients waz treatment
schedule 2t Fetunsidonuunms premedi-
cation warnsihsyYsmsUssidiuiaestiadoaug
AULINNINNTUNT LAV LNED LA

nalnuaznenSa3599e199n154An HSRs 31N pac-
litaxel

A19LAA HSRs 970 paclitaxel dAnugdugou
waziendosldienalniriuszuu immunologic waw
non-immunologic §aziauaudionleasening
formulation excipients Wag immune response
Sauandlunnsned 2 udngudsadintliuid-
Tngjidunalnuuy non-gE-mediated Tngtanizgu-
WUU CARPA Feduiiusiu excipient 1 Cremophor
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1. U588 IgE-mediated reaction 50
type | hypersensitivity lage1fanszuIuN1T sensi-
tization 10 paclitaxel 138 excipient ¥wthiidu
hapten ﬂizﬁumﬁwfﬁ inflammatory mediators
971 mast cells uay basophils agsmnEnilold-
LUgnen danalinin urticaria, bronchospasm %3
anaphylaxis IngUATesndausuus vt ude
lasvenlusaudnly™?

2. UfiAse1611 non-IgE-mediated %50 CARPA
\Gunalniiwulfuosiian Ta Cremophor EL nsvdu
complement system JRELEN ﬁwlﬂgjmsa%fw ana-
phylatoxins (C3a, C5a) LLagﬂizéjumwé"q inflam-
matory mediators laglidasade IgE dewaliiin
flushing, hypotension uaz dyspnea nnelulaiiundi
wsnaeen1stieluseunsn (first-dose phenome-

non)13,14

EL way polysorbate 80° 3. Cytokine-mediated responses AN
A15199 2 nalnnisiin hypersensitivity reactions 211 paclitaxel

naln WYIBEITINGI 21N15N19Aaln AnwazNISA
IgE-mediated Paclitaxel %38 Cremophor EL Urticaria, bron—  « 3inLAinas sensitiza-

(type | hypersensi-

)12,13

tivity

CARPAP

ﬂizéj‘u complement activation—>
C3a, C5a (anaphylatoxins) — mast

cell activation + cytokine release

Cytokine-mediated
reaction'

lease

ﬂi%éj‘u IgsE — mast cell activation

— histamine, tryptase, PGD2

Cremophor EL %38 Polysorbate 80

Excipient ﬂi%éj‘u monocyte LLay

macrophage — IL-6, TNF-O re-

chospasm, tion (21 cycle)

- 919U LAFY

il

anaphylaxis

Flushing, hypo-  sintAalu cycle i 1-2
tension, dys- WAL UTIIAUYDY infu—
pnea, chills sion (Iagannniglu

10-15 WIVILsN)

Fever, chills, *« 21WNATEUINNTONA

myalgia infusion
< Liduduiesduiudiu
IDULIN

CARPA = complement activation-related pseudoallergy; HSRs = hypersensitivity reactions; IgE = immunoglobulin E;

C3a, C5a = complement component 3a way 5a; TNF-o¢ = tumor necrosis factor-alpha; IL-6 = interleukin-6; PGD2 =

prostaglandin D,
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excipient ﬂixéju immune cells 1ud3 cytokines
1 interleukin-6 (IL-6) ag tumor necrosis fac—
tor-alpha (TNF-ot) Faduusiuennis fever, chills
waz myalgia'

Genetic susceptibility L pharmacogeno-
mic susceptibility ®1aiiunumaeamlilunisiia
HSRs TaeAulUsiuwes immune response Wag
ANTNA S inflammatory mediators ®1985U18A1
uANANIeINIsROUANBITEnIaels aglsiny
wangulutagtudaiandn wazdslianansatunly
dansesnuidsslunyUfoRLes

TunaUR n1sesranmeiesUnnisenadl
unumatuayun1susely HSRs 1nen130s3a se-
rum tryptase Aelu 1-2 sﬁbﬂmwéjﬂlﬁmmaﬂ'ﬁaﬁ
913%IgatiUaRUN1TINANY anaphylaxis L9 oegsls-
Ana N13A$99 complement markers W C3a Wag
Csa diimegluuiunnside wazddlignianly
Tunufdamly®

defiansunanudngulagsin nalnuuy
CARPA thagtunalnudnves HSRs 310 paclitaxel >
Yzl IgE-mediated reaction enanulalugtheuna-
sevsaiasauiunalndy anudilanuuaneig
voenalnmaniiinudfysenisinanudnvas
91n15 N15LEON premedication WAYAITINUNUNIT
Tvenluseudnly

91IN13N19AALNYBY HSRs 31N paclitaxel

HSRs 911 paclitaxel @1unsaiind ulde s
nslasusndausnaesnisine Tneduluasiniia
aelulsifuniiusn uazwuldiosiignlugas 30 uni
wsnvaenislven Sadatulu cycle 7t 1-2 voams

1718 AnwarINITHAMNNAINYAIY AIue

SN
pIN5lusEAUdntiee Wy flushing wag pruritus U
ufse1NIULSITiANAMTIR WU urticaria, bron-
chospasm, dyspnea, hypotension, hypoxia 38

anaphylaxis @snlilasun1ssnuneg1eiuyiaeg
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o dudunsenadinle s

91015 flushing tag hypotension ingiAa1u
fuWusiun1snsesu complement system KU
naln CARPA Tunausit urticaria was bronchospasm
sfifeteaiunisnsdu mast cells s IgE-me-
diated"” @71 cytokine-mediated reactions $indl
fever, chills #38 myalgia Wue1nsiau’ lnediu-
TugitasazBuiionnisnelulifuniivdedulsen
waziilongnoie1nisinyianasnielunanlsiuiy’
pg1alsAn 1u;§ﬂa&meaawwumiﬂé’umLﬂusgfl
(biphasic reaction) Fudeinfeadestiunisndsans
Aeonsfiand Femsdhsziennsedseiost
fafu fuaeiifionnissuuss Wy hypotension u3e
bronchospasm Aa5kasuN1sLENsEIie1n1see19me—
Hlomdsiussezdeundu Lﬁammﬂaamﬁmaa{{—
Uy
FZAUAYINTULIIALRURN15AIvaY HSRs 91N pac-
litaxel

FEAUAMUTULIIVBIDINT HSRs sTnUseLiiu
AN Common Terminology Criteria for Ad-
verse Events (CTCAE) version 5.0 @uiseaniiu
5 5eu (Fauandumssd 3) dous grade 1 (mild)
i grade 5 (death)” ngufifienns grade 1-2
mmia%’mm'ﬁlvﬁmsJﬂ'rmsmml,ﬂuﬂ'ﬁ%ﬂmmaz
1% antihistamine 38 corticosteroid Lﬁmau IH]
Tuvensalenaiiasan re-challenge lagan infusion
rate wakiinsseziatlunIsdunneinis®® lums
ndufu fUaefiiennts grade 3-4 Taevhlumsmen
giluseutiuiud uagld¥unssnvianidu Wy epi-
nephrineiﬂsﬂﬁwmﬂé”lmﬁa(intramuscular;IM)LfJu
JuAULSN wazlvimiavasniaenal (intravenous; IV)
nglunsaifeniinosenissne (refractory shock),
oxygen therapy, IV fluid resuscitation laefiarsealn
AIULANEENVDINTT re-challenge Bt desensiti-
zation protocol M%amﬁm?{&luqmm FIHLUINY
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A151991 3 NMTUTLHUTTAUAMUTULIAZRUINNNITIANITUBINUYDY hypersensitivity reactions

lngUseensiann CTCAE version 5.0 kagkuanaagugu

¥=5,15,19

Grade ANB5UNY 2IN1SNIIARUN

A153AN15UD9AU

1 Mild pINsiantes Flushing, pruritus,
lausumufaing  chills
Uszaniu

2 Moderate  81n15UUNANY Generalized urtica—
SUMUAINIUIY— ria, dyspnea
U isededls
Sunssnenaeen

3 Severe BINTTUL X Hypotension i
arudewietin  Sweuaussde IV
Wiedeslasunis—  fluids, hypoxia #3e
Snwlulsaneuia respiratory distress
NUN

4 Life-threa—  AM¥ANANABYIN  Hypotension il

tening Aolasun1Ttie—  mevaussse IV fluids

o
Y

Findugs wazdndudedlasu
vasopressor, ana-
phylactic shock 139
acute respiratory

failure

5 Death \@YYIN9N HSRs -

NINSUNVLADNISIALIUIDAR infusion rate
warly antihistamine WBUISN191A1S 19
AARIUDINITDENLNATA

neanshigviui T antihistamine 33U
corticosteroid IV lasfnnudgyg1aTnau
a9u lnee1aiiasadn re-challenge M infu-
sion rate fianasneldnisdisySeendlndda
waanslienviudi 19 epinephrine IM 1y
SUAULIN TINAUNIT resuscitation waznI5Lu
90n3au NaNA8INTS re-challenge IuEULLUU
Unf warUszidiuiterirgnsilymusesuuy
159U (rapid drug desensitization)
neanshieviui 1 epinephrine uagn15938
%361%%1& (advanced life support) ¥
aAnLABIN"g re-challenge Tugduuuung

37897 serious ADR WaZNUNIUSEUUAINY
Uaandudelasaasng

HSRs = hypersensitivity reactions; CTCAE = Common Terminology Criteria for Adverse Events; IM = intramuscular;

IV = intravenous; ADR = adverse drug reaction.

anewie: JUe7ienns < grade 2 813587 re-challenge lanigldnsihsyTaegnslndn vueiigneiiiionnis » grade

3 Asnanidesns re-challenge luguuuund wasiiansandsudussunusaandiazas (nab-pacli-

taxel) visodssialveiingn19vi rapid drug desensitization lumiigauiniey

5,19

Wmsgu infusion rate M3uAUlY wazn1slasuen premedi-

lunvUUR @URn13alsiaves HSRs 9N pac-  cation ldasuiiw™ lnggUfinisalazulsiuniugns

litaxel agIToERY 5-30 IAgINTTULTITEIU grade M3 uazUssuINsUsiasn1siny  Aauandluni-

>3 wulauseanadosay 1-2°° Jaduidesdrryie 5197 4
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KUININITUBINULAZNITIANTT HSRs

1. Premedication protocols

1319 premedication it mneiiioannis
ﬂizéju mast cell llag complement system 211 ex-
cipients Inetane Cremophor EL Sudunalndfey
299 CARPA Tu paclitaxel WUy solvent-based®"’
wwImanyUiiAnazienansiduetatvayunislv
corticosteroid 59uAU H1RAs Wag H2RAs d1%su
nstesiiu HSRs 910 paclitaxel fawandlums1eil 5

15 premedication ¥wanguFnisal HSRs

[y

seuTUUSTRuvReteunfesar 2 laegraliled-

& 8,12
&y

WWINNUNTFIUTHULULY . dexametha-
sone 20 mg JULUUTUUsEMNLT 12 uay 6 Falus
neulvien vleguuuvdnnaeadendineulie 30
W 59U HIRAs Uay H2RAs™

9813l3AA1 premedication tgsagaielal
anunsndlesiu HSRs éviemun Feifu mawdoua

wipuvesyuAaIns n1suhsziienisedelndda uay

Dumrongkongchai P, Jansing T

Vol 32 No 2 May - Aug 2026

nsnevauBiag1aTuaeTiiowin HSRs Sanadu
psRUsEnaUdAUaINTguaR U
2. MIIANITIZULLAYUNAU
WhningueansIansszeLigunduy Ao vien
91nslaeisa Lieas hemodynamic stability kae
msmelafiiisane waztlostunnzunsndeu ms
andunisiduaidu lngdedaumenyufifuay
NTPWUNTEAUANILTULSIIUNAT CTCAE> Y
2.1 ngansivignlagiiuil Seniiudiemde
wazUsziumaiumela nsmela waznslnaiou
Tadn (airway, breathing, circulation; ABC) w3e
Aamudanaindiegslndde
2.2 imsinwgniduniuanuiuuss lny
epinephrine IM 1Jugudn Lﬁaﬁmwaﬂmm%im/
@38y anaphylaxis
2.3 THoendiau iensszsu SpO, > 94%
waglit IV crystalloids dlod hypotension
2.4 1% H1RAs/H2RAs W@z corticosteroid

M13199 4 gURn13alves hypersensitivity reactions 9 paclitaxel mugasn1siviguaznauEae

Regimen/Popula- o
) YUIAYILASAIUA y
tion

guAn1sal HSRs
(N99uA; = grade 3)

]

nunemnEALy

Conventional 175 mg/m? IV over

paclitaxel (g3w) 3h
Weekly paclitaxel 80 mg/m? IV weekly
Nab-paclitaxel 260 mg/m? IV over 30
min

Gynecologic 175 mg/m? IV g3w
cancers (Thailand,
Siriraj)

Mixed cancers
(Thailand, Lopburi)

175 mg/m? IV g3w

10-20%; 1-2%"'¢

1-3%; <1%°*"
<1%; <0.1%"

17.8%; NR"'

2.0%; NR'®

v 6

WuNATU cycle 91 1-2 wazduwus

fiu Cremophor EL***

U3u1ad excipient tagag®??

14ifl Cremophor EL Taevily
laignDudesli premedication
n3le5u premedication liAsu
natmuuwavg dedutladudes
dragy"’

dulugidu grade 1-2 ldwunns
Aot

h = hour; HSRs = hypersensitivity reactions; IV = intravenous; min = minute; NR = not reported; g3w = every 3

weeks; nab-paclitaxel = nanoparticle albumin-bound paclitaxel
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A19199 5 WUINY premedication d@usun1sUeaniu hypersensitivity reactions 90 paclitaxel

LUINIINTS Mg BanU

anunisainienatin

ABUNITSNEI

NU8LNF

No premedication « 148 steroid

(historical data)

Standard solvent-based
paclitaxel (g3w 175 mg/
m2) H2RAs™*
Unable to take PO steroid
/ansuuseniu dexametha-

sone 7 —12/-6 . H2RAs"

Weekly paclitaxel 80 mg/
m? (W1 1-2 soU-wsn laidl

HSRs) H2RAs"

Prior mild HSRs
(grade 1)

Prior moderate HSRs
(grade 2)

« 97193 antihistamine U19NSM

Dexamethasone 20 mg PO fi-12
waz -6 wu. noulien + H1RAs +

Dexamethasone 20 mg IV fiou
981 30 WI¥ SauAU HIRAs +

NATUIAAANULLITIVDS steroid
premedication lngadlit HIRAs +

Standard steroid premedication +

dexamethasone IV naug®

« Standard steroid premedication
394U H1RAs + H2RAs

- UAN13ad HSRs lnsas ~10-30%

» Liwugihlunglfuiadagin’

« Severe HSRs Tnevialy < 2%

- Foumssnsadeanailien ez
5¥39 30 Wiwsn®?

GuuwIvail NCON ua eviQ uuzth
dwsuditlianunsasuusemu dexa-
methasone MULANNTFIUA"
gn3 weekly fsaugtAnisaiingi
gns g3w’"

* @M recurrence risk
« LY observation time LazNa150UN

45U infusion rate

#W9158U1 step-up protocol 38 RDD

¥

MIALAELNAYI

* ATAUUALVUIALT (WIDAIULTY)

U4 steroid

HSRs = hypersensitivity reactions; H1RAs = histamine-1 receptor antagonists; H2RAs = histamine-2 receptor antago-

nists; g3w = every 3 weeks; RDD = rapid drug desensitization; IV = intravenous; PO = oral

Man8wie: Premedication @1ansnvieangUfinisaluazaduguusives CARPA 16 usilianunsadesiu IgE-mediated

auysal”

WaUTsvmIeIns wazan late-phase reaction 1ay
lailgunu epinephrine'

2.5 1715239 biphasic reaction ®g19uag
vansilumdsiuszozidoundu Tnoamglugie
Aflo1n153ulss waztuiinimgnisalasszuy ADR
a&imﬁummgm (premedication, infusion rate
na1ENeINT Ay Iadn NsneUAUDIHeET)

2.6 \ileflens > grade 3 ligaglusou
e uarneuwnumadeniuseudaly Wy mswdeu
\Ju nab-paclitaxel!! #50n15¥1 RDD? AuAY
WiNgE
1Age1RNLAULAZIUIAYININTFIUAITUNIS
§An15 HSRs waw anaphylaxis fauanslumsad 6
3. M3l re-challenge N15USUgAs UagnIs
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an steroids

Tnevhluannsafiansan re-challenge 1l
Uaefifienns < erade 2 wavernsasud aneldnis
Usgillunainas CTCAEY Tngmasan infusion rate
wazfiua Ly premedication Tuseudaly (o
dexamethasone IV floudue)’ dwsugthe grade 1
fiormsmeda 1l hypotension %38 bronchospasm
a115051 re-challenge fiuszanm 50% veedna
i wazifiundug infusion rate Unfinielu 30-60
Wit wnensaei® Tunsedl erade 2 wioddnueuy
ansTiasdunalnwuy immune-mediated 9190347
Uszanas 10-20% vesdnsiy wasiiuuudutila

Dumrongkongchai P, Jansing T

Vol 32 No 2 May - Aug 2026

>20 G089

nn 15 wit melanisihseisegnelnddn
nsBulengauu step-up protocol (dlaermsasy
wazeglungy < grade 2) fio Ballviend 10%, 25%,
50% uaz 100% YN 9 15 W19l LagAnmudeyyaegid
1n&Tn el mnimensarsewinenslien (oreak-
through reaction) wdUsuan infusion rate WA2
Asfiansan ROD videlasugnseluseudalu® 2
uaﬂmmf ﬂ'l'ill’%JUQmLﬂu weekly regimen
91YIwanAEeY HSRs Tnwanu3inn excipient
sonss”? aeslsfin nswaguangns g3w 1u
weekly AIsRansaauteusly vlnveuziSe sos

Y04l5A uaringuizasdvensinw’ dmsudiae

A151991 6 YIRNAULALIUINYININTFIU EUTUNITIANTT hypersensitivity reactions™"?

g#1/aunsnl YUINYINIATFIY

adf) v aa
Whirvugmaneadin

0.3-0.5 mg (@15azay
1:1000) IM

Epinephrine (IM)

Oxygen Tiion S|oO2 > 94%

IV crystalloid IV crystalloid bolus

500-1000 mL

Diphenhydramine (IV) 25-50 mg IV 41 €

Famotidine (IV) 20 mg IV

Hydrocortisone (IV) 100 mg IV (W30L78ULYIN)

Bronchodilator THnuauswdu (wu sal-

(nebule ﬁv—agonist) butamol nebule 2.5 mg)

£

F1le9n 5-15 URINBINIT IUNT1INTATY

1% nasal cannula 58 face mask

Usumuanusulainiazn1izimila (Wu NS %30

RL)

« YIYUIINIDINS urticaria, itching ag flushing

- 19ds epinephrine

ESuRU HIRAS lpanRulazeIn1SNesEuy
NLAUDINIT

149 H2RAs mufiaanunenuaiild

#9713041 corticosteroid {WuenlugUieunse

1 31 bronchospasm/asthma feLlewseeIns

Aosonssnwn il lumslunundevinlsinisly

epinephrine a1

Tglunsel bronchospasm waevalallides

wheeze

HSRs = hypersensitivity reactions; IM = intramuscular; IV =

intravenous; H1RAs = histamine-1 receptor antagonists;

SpO, = peripheral oxygen saturation; neb = nebule; NS = normal saline; RL = Ringer’s lactate; Bz—agonist = beta-2

adrenergic agonist
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715 severe HSRs wadasndudadld taxanes N3
Wasuu nab-paclitaxel Wunadeniiiginisal
HSRs #nn'! Tnefinsenauninumsenyesan -
WYIUIALAE AT eeN

4. Rapid drug desensitization (RDD)

w&nn13ves ROD Aensdulienainaiuidi-
FusuaziuuuuiuiuleauldSuenAsunuLRLANS
$nw1 RDD msailun1sneld protocol vasanIu-
weruna lawli premedication IULWINIIUD
urazan Uy waziiseTeegnslndtn

31891U94 Castells LazAuz WUINBRIIAIM
§159909 RDD 1nnnin¥esay 90% fetiu N5 RDD
o19fiasaulugthefisududeslésu paclitaxel se-
ilowsiiuse¥d HSRs Aaussydu > grade 2 wdedl
9m3ingutilésu premedication AsU aME U
nsdifimeiinlusedu grade 3 Tnedossniunisiu
miguifinnunfoududInuasfiuyaainsia
Uszaunisallunisaiiu protocol™

Tneialu RDD A fiunisaIuwiIvigwuy
3-bag 12-step protocol Fuduannstienfidany
Wudusunn wasifiupnududusiuds infusion rate
wuututulann 15-20 unit auldFurunaenasuni
WHUAISNEY LITERINNNTLUIUNNTONAAR break-
through reactions ¢ uadgulnaidnidueinisseau
Ldsuusawaganunsadnnislaniglanisiliseisedns
1n&dn wathu RDD AsAdiunslumbenuiidany
NTDUMUYAAINT QUNTAINTN  UaghuININITIN-
msnmeandueganussuy™”

5. Msfndulanerainuduin HSRs

nsnaulanasin HSRs AIsEATeEAyU CTCAE
grade” WWunnundnsiuiuusunnissne lne grade
1-2 dnanunsalinissneselanieldn1susu infu-
sion rate Way premedication Vil grade 3-4
Aswandssnslii paclitaxel wWuuUNG wazfinnsan
nab-paclitaxel’* %30 RDD® Tunsdlsudunela
whenufifanunden faandlunisnad 7

Matiu iseApede, inBu Junsdd

PNLNABLNNE: UNALUSAL

yuuasUIUNUsEIWAlnguazuua i luaunan
Toyanusemelng 1w N3finwIves Thang-
wonglers uarAme 7l5ane1U1aA3519"7 wavves
Sangtong LazANY ﬁisawmmamﬁqawq’%”g WU
gUFAn10luae HSRs 910 paclitaxel agluyeuszana
2-20% Tnwarulnajinifstuluseuusnuasnislien
warfianuduiusiunislédu premedication 7l

1718 plannsAnwIfInaasviou

ATUMIUMIDlATINEN
femnuvimednuldlunwfiRusedfu wasithu-
§1ANARyveInISHRLINSEUIUNIS R aEs
Juszuu samsiiuiaaunslyd premedication
A3ULTIN ADRs 9890 ULRIsgIUMAZNSTENAIL-
w5 ouv8aYAAINTLA 95095UNNMIERALEUIN HSRs
Tumheleaiividaifumnugsdnaumin
Tuviunvesdsewelne Galidaduimslaseaing
fionvdsmasennudeuaznisdants HSRs dslally
dyvioust1etaaululuInieaIna fAegNaIAyae
AMuIETunISIA dexamethasone MIL991987
7l —12 uaz -6 F2lua Tugtaeuen (OPD) Fsenaiin
ANMHARIALAZBUIINNNTANSUY ST YiSeNSa-
msaninedlidenadastunariivugi S51eau
nUszalveiiaziounnuddyresnisty pre-
medication 9819ATUAIULAZATIIAININLUIN

118 Apppaeeniu

iAsgIuLiieanadeawes HSRs
wuvEnafitiunudfyrewiinen vune way
nalunslien’® wenand Anuuedavewile-
e (infusion unit) WazdeNNARIUMARIALDIE-
nasoAudurulunisidise Ted e utnluaig
30 uniiusn Faduraedinu HSRs leveedian lne
wnzluseudl 1-2 2e3n135nw® Jadeidaseuu
wianflenaiinadedtenisnsianuenisdudsz oy
usnIE LLazmaé’Wﬁ‘mméﬁﬂiuﬂiaﬁﬁLﬁ@@ﬁﬂﬁiquLqu
usf nab-paclitaxel aziigUAnTsal HSRs Anineens

2 1 6993M0ne1usIAN NSONANe Lazans

TALAU
n1ssnuluszuundnyseiuguaimvesuseinelng

219 linsasugasenlianusaaiiiunisialy
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A159AN15UD9AU

AUTULI wuaslusauanaly NUBN0
Grade 1 finsansrasvongn  aunsalvesieldileeimsas  hszisedislnddalutg
(mild) g197A51IANEINIT IeeiBuT infusion rate 1nd1 30-60 Witusnveansliien
W5oul HIRAs IV Unf (Wu 50%) wazifiundu  seudaly
LaERARINEINITEENS  WININISAaT
Tnadin
Grade 2 nynearli HIRAs/ iuAuduees premedica-  fansaniUdsdy nab-pa-
(moderate) H2RAs 91AU corti-  tion (WU dexamethasone IV clitaxel #nanunsanfisen
costeroid IV auni1  Aeulven) uagiarsan re-chal- wagusunmeadiiniuiig—
9139ty lenge TneiBul infusion rate @™
FNIUNGR (WU 10-20%) e
14 step-up protocol ngld
nsisyieg1slnadin
Grade 3 vgaen uazli epi-  Tneviluliuugiili re-chal- - a5y RDD esedunisly
(severe) nephrine IM 1Ju lenge WUUUNR LAzAIT whenufifaunseudu
FUAULIA U finsunasudu nab-pacl-  Aiwuazynainsfiiiunisin
oxygen uaz IV fluid  taxel wiovh RDD wwznsdiii  eusu'™
resuscitation Felldaualdndunaymiieany
fAnunsau
Grade 4 Tinstedintugs  uanideans rechallenge Tagvhlumsudnidesnisly

(life-threatening) (advanced life

support) karsIe9IU

serious ADR

ausSuusenu

dexamethasone 20 mg IV faulvign

f —12/-6 L.

Weekly pacli- -
taxel 80 mg/m?

(laiwu HSRs Tu

50U 1-2)

19 dexamethasone

30 W 59UAU
H1RAs/H2RAs

AMAUNT ALK ULAE AR
infusion rate TuY9usn way
ANRLDINITDENSLNATH

NAINTUIANVUINEN (Vi‘%@ﬂ']'lll—
39) V89 steroid premedica-
tion Tusoudinlu Tnems H1RAS
+ H2RAs

paclitaxel 1 warfiansan
madendu mnsnudusadd
taxanes ATUTELIUTMAY
multidisciplinary team Lag
fudunslugudfisina-

WTILanIzNg

Toya real-world undauly
WUMSLALTUYE HSRs N
dnsdanauaziinse e
Wisnzan'’

A9AAABRINULLINIG NCCN
kay eviQ?
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AN999 7 WUINNNITIANITUAUAA hypersensitivity reactions sio paclitaxel”'"** (sio)
AUTULT N133ANT5LUBIAY wuanslusaudaly U0
sz TR Useiflumnuduldly farsan RDD windsdndudes  HSRs e1afeitesiui

taxanes 2u

U89 cross-reactivity 14 taxanes

taxanes Wy excipients

i sUszIliunUELS

V94 cross-reactivity 194
nab-paclitaxel @19 0uNg
A Y dl
WenlugUlgunesie Wesin

1 solvent-free!?

HSRs = hypersensitivity reactions; IM = intramuscular; IV = intravenous; HIRAs = histamine-1 receptor antagonists;

H2RAs = histamine-2 receptor antagonists; RDD = rapid drug desensitization; ALS = advanced life support; ADR =

adverse drug reaction; NCCN=National Comprehensive Cancer Network; eviQ = Cancer Treatments Online (Cancer

Institute NSW)
NRUY L‘VWJ:

* NMFIANTVAAUAN HSRs AI5UTEEIUTINAUTEAUAUTULTINNY CTCAE grade UagUSUNvesaIungIuIa™”’

« Epinephrine 18 first-line treatment lunselasde anaphylaxis #3o HSRs szauFuULse wazlimsyzanisiiiiose

antihistamine %38 corticosteroid®

» 115911 RDD Asansiunmsimzlumbenundanundousiuyaaing gunsaitiedin wasiivsvaunisallunisaiiulus-

21,22

b3

« wwmalumsnddauasenann NCON' uae eviQ® uasuSuldlivnzauiuuunnvliRvessemelne

Alaennsey Ussiiuiananasvieudernudnduly
mMsfaszuvativayunsiiewaznaiise o
wanzaufuuiunvesssmaiioifiunuuaonfe
uazANuselosweInITinwIeEEy
Tusgivanna AuneIeILan HSRs 310 pacli-
taxel sjagnisinngasinuiianvidenanidsansly
a13vinayany wu liposomal paclitaxel, polymeric
micelle formulations Way paclitaxel prodrug
nanoparticles 819%38aAN5NS¥AY complement
system wazgURn13aives HSRs 16 lusuian wua-
Andu precision medicine snafiunumunniuly
N1571ANUUIAANULANANYBINITNDUALBID
eluUiousiazsng Tnein1sAnwianuwdsiunis

% s

Hugnssunevduiusivaulidenisiia HSRs

aglsfinny nangulutagiudildiivsmedmsu
naihlulddanseseandedunsufoivsed” Tu
Mus msimunszuuihseislumbelvewaii-
U1Un @ N5ty checklist, standardized infusion
reaction protocol SeUULAABY (electronic alert)
warn15UNTIN ADRs agraduszuuenatiunumdfny
Tumsifinanuvasadovestae uazannmidss
gosnmvunIndeunnnsiien el M
aananlulgdndudesendoainundeusiussuy
UINTHaTYARINTIULSRZA LN

unay
HSRs 211 paclitaxel Junnzunsndouiiin-

v o
v 6 o0 o

Julassusinishieiasiusn laeianudunusday



Clinical Management of Paclitaxel-Induced

Review Article

Thai Journal of Clinical Pharmacy

Hypersensitivity Reactions: A Review Article

iU excipient @1 Cremophor EL %ﬂﬂizﬁu com-
plement system wunaln non-lgE-mediated Tu
JULUYU CARPA M15UTEiiuAI NI URSIAULNN
CTCAE wazmsdamseghafusyuudausnsly pre-
medication 8819ATUNIULAZATINAT NITLENTE TS
pe9lnaTaluYe 30 WINKINYBINITIRBIAUDNINT
W2158U1 re-challenge N15USU infusion rate %38
9% ROD flunumddalunisanainudesuas
unnaaonsdevesiie lunsdififineinissuuse
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