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Abstract

Background: Antimicrobial resistance is a global public health concern, including in Thailand. To
address this issue, the Antimicrobial Stewardship Program (ASP) has been implemented to
promote the rational use of antimicrobial agents. One of the strategies recommended by ASP is
the conversion of antimicrobial administration from intravenous (IV) formulations to oral
formulations, which supports appropriate antimicrobial use.

Objective: To study and evaluate clinical outcomes regarding the duration of intravenous (V)
antibiotic use, length of hospital stay, the rate of antibiotic switch from intravenous to oral
administration, 28-day hospital readmission rate, 30-day post-discharge mortality rate. total
antibiotic costs, and overall hospitalization expenses after implementing a decision-support
form to guide physicians in switching from IV to oral antibiotics in patients with community -
acquired pneumonia.

Methods: A retrospective study was conducted using medical records from U Thong Hospital.
Data were compared before and after the implementation of the switching process during the
same period (July 1 — December 31, 2023 and 2024). The study included inpatients aged 18
years and older who were diagnosed with community-acquired pneumonia, Sample size was
calculated using the G*Power analysis program totaling 62 patients in each group who met the
inclusion and exclusion criteria. Patients were divided into a group that switched to oral
antibiotics and a group that continued IV administration. The collected data were analyzed
using descriptive statistics, including frequency, percentage, and chi-square test. Data related to
duration and cost were reported as medians. The distribution of data was assessed using the
Kolmogorov-Smirnov test, which indicated non-normal distribution (p < 0.05); therefore, the

Mann-Whitney U test was used for group comparisons.
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Results: Following the implementation, the group that switched to oral antibiotics showed a
statistically significant reduction in the median duration of IV antibiotic use and hospital stay
(5 and 4 days, respectively; P = 0.026 and P = 0.022). The switching rate increased to 75.8%
from 53.2%. There were no statistically significant differences in the 28-day readmission rate and
the 30-day post-discharge mortality rate Although there was a slight increase in the median
total antibiotic cost after the implementation compared to the period before (238.8 vs. 218.8
THB; P = 0.608), the overall hospitalization expenses were lower (3,654.4 vs. 4,125.4 THB;
P=0.119).

Conclusion: The implementation of the decision-support form to facilitate switching from IV to
oral antibiotics in patients with community-acquired pneumonia helped reduce the duration of
IV antibiotic use and hospital stay, increased the switching rate, and decreased overall
hospitalization costs.

Keywords: IV-to-oral antibiotic switch; duration of IV antibiotic use; hospital length of stay; total

antibiotic cost; overall hospitalization expenses
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Levofloxacin 1(1.6) 1(1.6)
Meropenem 1(1.6) 0(0.0)
Uiuasugnufiusvansviasimiu 13 (21.4) 7(11.3)
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M19199 1 Toyaanuazniluvenguiiegn (n=124) (se)

NEUADUNAIUN
anwanaly ASEUIUNS

U 2566 (n=62)

NHUNINRAIUN
NITUIUNT p-value
U 2567 (n=62)

sTuzadiadulszmuiiuiudeu n (%) 0.001
Amoxicillin/clavulanic acid 21 (63.6) 19 (40.4)
Levofloxacin 7(21.2) 2 (4.3)
Cefdinir 5(15.2) 24 (51.1)
Roxithromycin 0(0.0) 2 (4.3)
Readmit 28 Jufia8 Pnuemonia(518) 1 1 1.000"
BNIIN1TNY 30 Funasnaudnu (318) 0(0.0) 0(0.0) 1.000"

“Muewe: §Uieu1eT1ee1alasueunnImieriia *IQR= Interquartile range (AN#idaA7alnd), p-value <0.05 is

statistically significant, 1 = Chi-square test, 2 = Fisher’s exact test, 3 = Mann-Whitney U test

daufl 2 Nan15USULUABUATNISUSUISEN

INAITNA 2 ANTTEFIUVRITEEELIAN

nslasuenUfTruzviinaniia1dosnitlunguid

q

nsiasululdensulseniu Weweudungud
Ladlawasudsusnisen Nelul w.a. 2566 way
2567 nglu U 2566 Ansfsegiueghn 5 Tulungy

nUsuwaeuen way 7 Tulunguinlila

USuasu dlud 2567 Andisegiuedn 4 Tu

Y

o w

Uaz 5 JuUAINAINU AULANANTLTYE AN
adf (p < 0.05) TuinueLABINUY T2821181AT
wausnwlulsaneuia (Length of Stay: LOS)

Y9anguinisasuisuinisendatosnin

wunu tnelul 2566 Agsegiuaed LOS Wiy
5 Ju TunquituSuwdeuen uay 7 Tulungui

Llausuiaeuen dalutl 2567 Adsegiuegi

D

47U Lag 6 TURINAIAY LALAINULANAIIE
Jodfaynrsadalunsansd (p < 0.05) o
Wisuisudeyaseningd wuin nguiiléiuns
Waunszuaumsiuwalduanased s
TumusgeziaINIsueInLaLseeLlIaIng
Snwlulsanenuia lnedanuuanm19eg1d
FadFuneada (p < 0.05) Feagiouliifiuds
NALTIUINVBINITA R U UNAIUINTEUIUNNS

Wagugnndadusuuseniu
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A157197 2 SEuzaINSINEIIUlSINeIUIa LarsEeLIausImISeN (MU28: )

ADUWAILINSZUIUNITU 2566

NAINRAUINTEUIUNTTU 2567

o . ] ] p-value
NaaWSMS lai o lai o
o Usulasu v U dsuasu v bRt (sznned
N UJsuwlaey p-value Jsuwaeu p-value
(n=33) (n=62) (n=47) (n=62) 66-67)
(n=29) (n=15)
szazIaNsIne lulsanenuia (3u)
- SrEEIan
5(4-7) 7 (6-9) 6 (5-8) <0.001* 4 (3-5) 6(5-7) 5 (4-6) 0.005? 0.004*
yaulu Su.
STUIATUIMITEN (F1)
- mMslesu
- 5(4-6) 7(5-8) 6(4-7) <0.001* 4(3-5) 5(4-7) 5(3-5.3) 0.003* <0.001*
gin
- mMslesuen
. 0(0-5) 5(0-5) 1.8(0-5) 0.435 3(0-5) 5(5-7) 4(0-5) 0.002* 0.018*
Juusenu
- M3y
o w 7(5-7) 0(0-0) 4.8(0-7) <0.001* 5(3-6) 0(0-0) 5(1-5) <0.001* <0.001*
gndutnu
- M3y
mﬁmﬂa 11(10-13) 7(5-8) 9(7-11) <0.001 8(7-10) 7(5-7) 8(7-9) <0.001* <0.001*
T

erufeyaduauiseg (median) wazaiideaelng (IQR)

* fanuusnsnafuegaliteddgnieats (p<0.05), $189UM8 median (IQR) , Mann-Whitney U test

1NAN519 3 wansdoyar1e1UTiue
FIUNINUA TIUTENBUMIBAIENRA 815UUTENU
Tulsaneruia waze1nauuu wuInhut 2566
| aa ) a ad A A W
nauNin1sUTuABuIsUTMsEdAlsegIY
Yot samninguinlalauiulaey
(218.80 1ig Uiy 339.80 Un) tagliiai1y
uane1see19lded1AYNNana (p > 0.05) d1u
Tt 2567 nauiinisuTulasunduliadsegnu
g4an11 (238.80 Llg Uiy 191.40 UW) wely
upnNANAUeL1eltBdAYIEUAUY (p > 0.05) Lay
Tfimnuuansn9ssnI19@eUsanadtudeaana
] < d' 1 aa 1 [
98133 a0 WeosruAIe1U Truzidiy

A1 9 serinen1sinwlulsaneiuia

WU A19109 ANDINIS ANTHUNTUTTe way

ATUTNITNNNITNEIUNG

Wy nguifinisufulasuisuimsen
fienssegruvesaildiresaudiniinguilals
USudsungraditoddymsadavalud 2566
(4,125.40 Wigufiu 6,524.50 U) wasl 2567
(3,654.40 WWiwuAy 4,973.00 Un) lagAd1Y
Lmﬂ@mﬁﬁﬁaﬁﬁﬁquaaa (p< 0.05) uana Nt
dewFeuifisuanldanesiuseningd 2566 uay
2567 AinuANuuAnAeg1aiveddynsaia

N5V p < 0.05 waasliiudmadnsnig

' [
6l

WATYANAASIATUININNTANTUNINTNTIUREU

gnanaadusuUseniu
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M1319% 3 AT MUNAUNTUTUAEUITUTI SN

ADUNAILINSZUIUNTS U 2566

WAINRAUINTZUIUNTU 2567

o < v e Z d e U 66-67
NAANS JSuwaeu lsivFuaeu Total p-value  UYSuwaeu TivFuwasu Total p-value l
p-value
(n=33) (n=29) (n=62) (n=47) (n=15) (n=62)
Uszinnvasduyu (Um), disegu (IQR)
AEN
- 130.0 335.4 182.0 130.0 182.0 130.0
Ugmus 0.002* 0.008 <0.001*
o (104.0-534.6) (182.0-1,339.0) (130.0-769.6) (78.0-169.6) (130.0-579.2) (78.0-187.3)
%lindn
A8
- 218.8 339.8 266.7 238.8 191.4 257.3
‘UJ;]’U’J“LW 0.239 0.108 0.409
2 (163.4-607.1) (186.3-1339.0) (169.0-837.0) (176.2-431.1) (87.4-1097.0) (143.6-432.4)
IV
Ae
Uy
i’mﬁ"mm 4,125.4 6,524.5 5,141.3 3,654.4 4973.0 3,752.0
<0.001* 0.031*  <0.001*
ey (3,306.3-5,948.2) (5,070.0-8642.0) (3,917.9-7,594.2) (2,830.9-4,644.9) (3,598.5-6,411.4) (2,850.6-5,121.1)
Anldane
Buq

*57897U618 median (IQR), Mann-Whitney U test, p-value <0.05 is statistically significant

a = a ~ '

31NAN5199 4 FaUSeuiisuanizngy
AUeninTUSuAEUIsUIISEIU ) Tiugneu
LAZUAINITWAIUINTZUIUNTT WUI S28LIA0
ANSEASUEIRALALSEEZIAINITUBUSN YUY
1S9INEIUIANAINITNAIUINTEUIUNISHANL 58
Fruanasedlved1Agyneaifinszau p <
0.05 1ng528£Ia1N15 WS Ue12AaAaI9N 5 U
< [y}
Wu 4 Ju kazszeznainisusululsaineiuia
anas9n 5 u 1l 4 T Tuwasiinejius

FIUVNRUA

a0 1

PUAINITNAIUINTEUIUNITNAULAIUINAINNDY

A3RIUN LANTesATN 218.80 UM WU 238.80

o w a

UM WHAMUBANANTLUTTed1A 198D R wel

WoA1eUJTrugianuasiuiuailganedus
WU AlEI18lETIUNAINITHAIUINTEUIUNIS

anas (10 4,125.40 U e 3,654.40 UN)

a o [

udnadnsasnanagliuanasiusglitud Ay

N9EdA (p = 0.119) usdazyioulLEILTIUIN

GUENﬂ']iﬂ’?JUQM;mVJUﬂWi%JﬂHW
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A15199 4 NAGNSNISANWIUSUMIBUNBUNNSHAILINTEUIUNITAUNSINITNISRAIUINTLUIUANT

ABUNAIUINTZUIUNNS NAINRIUINTZUIUNIT
NAAWS YSuwaeudiusvinsen  Jsuwdsudsusmsen (n= p-value
(n=33) 47)
syezanslasuenda (Ju) 5 (4-6) 4 (3-5) 0.026*
syeghansusululsme e (Tu) 5 (4-7) 4 (3-5) 0.022*
mmﬂﬁ%au:ﬁgmm (U ) 218.8 (163.4-607.1) 238.8 (176.2-431.1) 0.608
ATz smiamasufuaildang 4,125.4 3,654.4

0.119

B () (3,306.3-5,948.1) (2,830.9-4,644.9)

*37897UA28 median (IQR), Mann-Whitney U test, p-value <0.05 is statistically significant

anUsewa
[ a ad a o ) a
an3N1silagusIusvIuzIINFUAAALTUTUA
Suuszmuluguaelsadandniauyusy
PRINTHAIUINTLUIUNITAS 19 UUNDTY
Frounng@dndula Antimicrobial Stewardship
Program (ASP) #lgnsin1siudeue1ujiiugain
yeaadurlnSUUTE RN UDE1ITALAUANN
53.2% Tud 2566 10U 75.8% lud 2567 @9
WITULRNTY 22.6% azvieulniuiinasi
Lmeaﬁ%’mLaummiasﬁaaaﬁfuaqumi&fﬂﬁﬂﬂ
Yy oA a a o o X
YoaNnglaogelusz@nsaIn n1swauAsel
FIENAABINULUINIGUDS American Thoracic
Society k@ ¥ Infectious Diseases Society of
America Mwuzilasuenanaadusuusenu
A v = d' . =
WagUreiiA1uAINN19 Hemodynamic Lagd
21N15ATUNI9AATIN®
NANILNUVBINISIUAYUEIADTZYLLIAINIS
asuenan

'
! I

ANWANITIVY NAUNILNITUSUTZUUNNS

9

AUINTLUIUNITASTIBUUNDSUTIGWNNE

=e

adula dszeznalunislasuededuadesned

EE

v o w [

dedAgy (5 U 10U 4 u) a@ennasstunisfne

d a v

Y99 W358 Aneyllimluasledan 1asyna

q

(2564) Finu31n5EwUINIS ASP (Antimicrobial

Stewardship Program) anszugiiaildeidnla
@AY 2-3 T1° LarASINULLILLUAINIUVDY Abi

]
1A

Jenkins (2023) i3 1nguiléFunisusuiden
ngdalugrfulseniu (IV-to-PO switch)
ausnanszeziald endale 1.5-2 Tulungy
HUrelsAvandniau (Pneumonia patients) bl
nsgNURBNaansn1eAatin’ nnsanszesiianly
nslienand Suselovinaredu ldun an
ATLIIUNLIVIE aAlaNIANANIZUNTNTDUY
31N15EIMIINAALEDAGT KAZANAUYUA
Shwnenutalaesiy
NAINN15USUTTUUNISNAIUINTZUIUNSES
wuunasudreunndandula Aaszesiiainsg
Snunlulssnwenuna

Aidenudn sreziiainisinualuy
Tsamguia lunguiwauinszuaunisadng
wuutlesudarsunndindulatesniinguilyl
Wasuegadfited ey (4 Fu way 5 Yu) und
f&’ﬁmuﬁ“uﬁLLmﬂ@iwﬁulﬁqqmmé’wﬁwamﬂ
nsfnwilulnelag admun duusees uavauy
(2561) ANUin1sWasus ST UaLY Y
anszoziatuoulsaneiuiaeas 1.8 Jull
uonani Klompas hagAfy (2023) 578911471

n15AsuysEInNen (Switch therapy) Y788
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SEUEIa1N15UeULTINeIUNa (Length of Stay)
aalane 20-30% dInalnnTIsionITanNITEAIY
AlgasuarnsneInseeelsaneIuia n1van
szezauulsIneIUIadisanlan1d@nisiie
lsAunsndou'?
N15ASIZHALYD18 (Analysis of Costs)
nuIAlgIneauelfisuslne sy
Windudntesudliiiveddunisada aannns
AATITIFNN U@ VENUNIINNTEEN LY
m%"uﬂizmumauﬂé’uﬁ’mﬁﬁﬁmgﬁu L
Cefdinir ﬁﬁﬁmqaLﬁaLﬁ&JUﬁumﬁuLﬁmmmdw
AeuNmUINTZUIUNTTIdenAdosfunIsANY
209 Agyley SaudunTad (2561) fimuiinig
Wasugndadusudsemuenauiudedioe
FBUARALANTOY LidLTanRUNUlIINEIUIa
Tnesau 19U A1USNT5 A1E1587 waTAILSS
weunala
R3ealevinisAnyidunusineilding
Juq loud Ae1UiTughanunsiufuaiios
A191M15 AT Suaflde A1U3n1IMIanIg
weuaiegluszuunyszfouilisielugvae
1 579 u1fuwaanUIoudiouiuii 2 U wud

v

WUNTSNIAIMTINNERINYSTUTEUUT AU

NANIU 2566 ogettudAN AN RdDAAADS

(%)

AUT189UYDN Deshpande Lagany (2023) 7

afl

1 N < [
¥Y171 NIUasULlueITUUTENIUEINIT0an

UNUTIUTIMUALININNTT 15% ' 1ol

e

Aaunulagsinvedlsangiuia Jeyainani

o 1

AUUAUUINNITWAUINTZUIUNTIUA YUY

q

£ a

Fududesfiansuinumiadonsndutud

WINNBEN @10150938aAAUNUAIUNITINY

1M 33u1Aa39 donAdeeiu N15AN¥Ives 4

Tumun AuUsres wazang (2563) WU A3
Say =

Wagug1u1ngundaunue12nganingn

FuUsegniu WWu nqungeslsnilulau

(Fluoroquinolone) aza1u1IaTIWAAAILTT 18
sulalaslinsenunenadnsnieeaint®
nsUTeuisudnsnsugUaeluanly 28 Ju
(Re-Admission Rate)
AIT8LAvIIN1TNUNIUNAT NS NLAY
VW o o & v Y
wugnsnsnauisnendugUlsluginigly
28 JuvasUrlsalendnauguaulul 2566
WAy 2567 T91UUAU Ao 1 s1ewaz bl
S1891UNNSLEETIN LU I@D9U kil bu9U 2567
Y (1 a a v [
azdaliiunisasundasndaaulunisansmnsn
U U ’.f 1 a o d' 6 g.JI |
ANSNFUNITNYITT kANISHONS1NAN9dD9T
a13usvenInisguatlunmsinluluniy
wnsgIuAfegiiy egglsiniunisiiudaya
é’mﬂmi%’uﬂﬂamﬁ’ﬂu 28 TUKATDNIINITHNY
genstadudrnglunisfnaunansenuszeze
299N15USUTEUU ASP hazalsatduniseaLilo

A a ¢ o a o A
LW@?L@iWSﬂLLUQIU@JLLa%Ui%LNUQ?qNUQSU%QQ

a0 1 [ s

LA DILONAINAFNDNATNSNINAATN dDARABINU

[ '
o [ I

At indAgyNdeulduseiiuaaninnisgua
$nwgUae (Quality of care) uagaAwsaLdad
lun1s§nwinasdmuie (Continuity of care
after discharge) @ 1ULbUINIIVBY Centers for
Medicare & Medicaid Services (CMS) LLagLiun
U7jURved National Quality Forum (NQF)
Ry

MIRAUINTEUILATUUULUU LD
Predndulatldsuesiufdouzaindaiy
SuuszmulugUlelsavandniauynsu du
YIANTLELLIAINITIATUEIEA T88EI81N1T
$nwrlulsanevia Wudnsinisdguen
UfTruzsdndadueifuuszniu wazan

Altanelaesilunissnw
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ARRNISHUTZAA

v o

Y89V UAMKBILIENTISINGIUNAY
V93 kazuewnmgsuinn ns@nauysalusesu
ANNENTTUNIAIUANLIARALTD AMUIEAT SUTS

a

AT NYWIAIVAN AENITTUNMTATUALLTA

o

¥
a IS £ |

Ande uazfiivadosynriuiaduayudoya
wazlviduuzdinaannisaniiunuide sauds
AU gl JYunndynainsatumalulad
asAUALALANININT Buninasd nuadian
PrgUszuianadeyadinszuy HOSxP dulu
ﬁauﬁwﬁwmmﬁ%’mﬁ’uﬁ
U93MMAYaIUITY

idlesnnauAdedumideuuudounda
(Retrospective study) lngiiudoyaainiav
suifoufihelsavonsniauguy delsiamnsn
JEUTTAUAMUTULIIWRLIAYBndnaugusule
lugUaennse JddanunsawIeuiisuseay
mmwmwmﬁga 2 nqula ﬁgqmjmﬁaumﬁ
WAIUINTEUIUNIT WAENGUNAINITH AU
nszuruMs Lesanndeyalunvszfoudes
sesuausuusshinsuiiu Tnsaniylubes
Anuduau(confused) Budunasiiedildlunns
Usziliuszauaauguussaslsaliddnazdu
CURB-65 38 PSI fin1y
Ualauauug

1. aysaniiunisideluguiuunsane
wuuldnenii wiewviafuteyadunuilllden
WU AINSIINTRUFUANITNETINeT T
W1 wazAltItauaUnTaininITuang
dielsianunsauszifiuruduamaasugaans
(Cost-effectiveness) IAuaiug1893u 593
NANTENUVDINITIUALUEIAESRIINT5LAN
N1IBUNINTOU AaonIuUTTIUAUTINElY
vosglinusonszurunsasugiaing dadu

815uUTEN1U (IV-to-PO switch process) ag

wuzi Az CURB-65 Tdlilunuunesu
Werrsunmddaduly ssiduasuundildly
miﬂ33Lﬁumwqumwaﬂﬁﬂ%uﬂuﬁaLLUs
(confounding factor) flenafinanenadnsni
AALN WASHARNSNIUATYFAANSILALEIY8
Usziiumnandenlunsiasueliuiugdu
2. 9INNISNUNIUITIUNTTY WUINEI
nudtelulszmalnefieadunisiudsuen
UfTugandmduiulsenulugvaslsalen
Sniavgurusaution nsAnuiiieeraasd
druatuayulilsmeiuiaduqldifuuuing
WA UINITALTUITUVDITLUU Antimicrobial
Stewardship Program (ASP) Tulsaneuia uag
duasunisidenujTruzedeauvnaunaly
auAale
UTIYNTY
1. @UNNUAMENTIUNNTDIMTHALEN. F0
nsainshosdugadnluusemelne
Bumedidal. Whiuile 5 nangreau
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https://amrthailand.net/Home/Thailand.
2. ey Quna, aesnd Inse, Juey 5350870
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3. weliua Jundaanna, s yayggs, u
ey Usenla, 25tinnn Fisanssa, tn
NG 1AD9399993. WUIMWNITIANTT
nshesdugaTnlulsmeunauunys,
NFENN: SinanulaAnTENTIe

AN5150UE; 2559.
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