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Inappropriate use of antimicrobial contributes to antimicrobial resistance and
increased healthcare costs. Drug Use Evaluation (DUE) has been widely
implemented as part of antimicrobial stewardship programs to promote
rational antimicrobial use in hospital settings.

To evaluate the impact of implementing a Drug Use Evaluation (DUE) system
on antimicrobial consumption and expenditure in a hospital.

A quasi-experimental study using an interrupted time series (ITS) design with
segmented regression analysis was conducted to assess changes in
antimicrobial utilization before and after implementation of the DUE system.
Monthly data were collected over a 24-month period, including 12 months
before and 12 months after the intervention. Antimicrobial consumption was
measured as defined daily doses per 1,000 bed-days (DDD/1,000 bed-days),
and antimicrobial expenditure was calculated as monthly costs in Thai Baht.
Following the implementation of the DUE system, significant decreases in the
trend of antimicrobial consumption were observed for meropenem (Bg=—3.47,
p<0.001), piperacillin/tazobactam (B3=-2.50, p=0.002), and fosfomycin
(B3=—O.98, p<0.001). In contrast, ampicillin/sulbactam showed a significant
increasing trend after the intervention (B3=O.42, p=0.021). No significant
changes in trend were observed for imipenem, azithromycin, colistin, or
cefoperazone/sulbactam. Overall, the implementation of the DUE system was
associated with reduced use of several broad-spectrum antimicrobial and
decreased antimicrobial expenditure.

Implementation of a DUE system was associated with changes in antimicrobial
prescribing patterns, particularly reductions in the use of broad-spectrum
antimicrobial. These findings highlight the potential role of DUE as an effective
antimicrobial stewardship strategy to promote rational antimicrobial use and
reduce healthcare costs.

Drug Use Evaluation, Antimicrobial Stewardship, Interrupted Time Series,
Antimicrobial Consumption, Antimicrobial Resistance
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8.95 + 3.05 7.68 + 3.08 32,462.09 20,461.49
Azithromycin 71,346.73 + 94,967.81 +
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augdsiv) Tunaed fosfomycin fuualduns
Wifistueeiltedeey (B1=0.54, p=0.003)

Menraan1saiusyuu DUE lauwunig

WasuuUawasszaunisldenluiud (level
change) agnsfivdAyn1sadalusdiulng
agslsfiny wun1sdsuwlasveswunldy
n3lte (trend change) agnaditidAgyluuns
e loun meropenem (B3=-3.47, p<0.001),
piperacillin/tazobactam (B3=-2.50, p=0.002)
wag fosfomycin (B3=-0.98, p<0.001) R
avvoutwuliunisldefianasegesoilos
AYNAINITANTUTLUY
Tunenseiutrampicillin/sulbactam
Suwalvunsldiutuednaditodfymsanis
auduszuy (B3=0.42, p=0.021) Vauriendim
9 A% Wyl maﬂlu 19 wn imipenem, azithromycin,
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colistin way cefoperazone/sulbactam linu
115108 suwlasvoswualiunisldeneg el
gy 19aiia

gﬂﬁ 1 uanansivaynsunaTeIUTUIN
1151819 1UATNI LA DUN DULALNEINTT
fuusyuu DUE Tneduiunsauanstisnandi
innsaniuulouis wagldu regression Lana
LU o ULAE A INITUNT LS Fedenadas
FUNan133 1A 9@ 8 AT nuan1seLiy

52UU DUE danuduusiuni1sanasves
wwaldunisldendugadnuiawia lagianie
broad-spectrum antibiotics

lng59 KANTIATIEN ITS arfuayud
A19ALEUTEUU DUE dunumdiaglunis
Uula sugUuuunsdeldenujdauzly
l5angnuna avenadlautieannisidenduga
Inilidnduluszezen

a a '3 . . . o a
A3 2 NITUATIZVBYNIUNALUY Interrupted Time Series (Segmented regression) UBaKNaNIENUINNNTTALUY
svuuUssdiunmsiien (DUE) siedsnauinmsiiendugatin (DD sio 1,000 Juusw)

Antibiotic  Baseline trend (1)  Level change (B2) Trend change (B3)  Model Used
Agents Coef. (95% CI) Coef. (95% ClI) Coef. (95% CI)
[p-value] [p-value] [p-value]
Imipenem 0.03 (-0.18, 0.23) -0.13 (-1.88, 1.62) -0.06 (-0.30, 0.19) Newey-West
[p=0.785] [p=0.880] [p=0.628] AR(0)
Meropenem 1.03 (-0.27, 2.34) 5.02 (-5.05, 15.09) -3.47 (-5.09, -1.85) Newey-West
[p=0.115] [p=0.311] [p<0.001] AR()
Ertapenem -0.28 (-0.51, -0.05) 3.95(0.11, 7.80) 0.36 (-0.15, 0.87) Newey-West
[p=0.018] [p=0.045] [p=0.161] AR(0)
Pip/Tazo 0.96 (-0.08, 2.0 5.35(-6.12, 16.83) -2.50 (-3.97, -1.03) Newey-West
0) [p=0.069] [p=0.342] [p=0.002] AR(0)
Vancomycin -0.54 (-1.03, -0.05) 6.29 (-1.41, 13.98) -0.12 (-0.99, 0.76) Newey-West
[p=0.033] [p=0.104] [p=0.779] AR(0)
Fosfomycin 0.54 (0.21, 0.88) -1.60 (-4.77, 1.56) -0.98 (-1.43, -0.54) Prais-Winsten
[p=0.003] [p=0.302] [p<0.001] AR(1)
Azithromycin 0.18 (-0.26, 0.61) 4.44 (-1.59, 10.47) -0.44 (-1.32, 0.45) Newey-West
[p=0.404] [p=0.140] [p=0.318] AR(0)
Colistin -0.19 (-0.72, 0.33) 1.21 (-3.86, 6.27) 0.01 (-0.59, 0.60) Newey-West
[p=0.447] [p=0.625] [p=0.979] AR(0)
Ampicillin/Sul ~ -0.58 (-0.84, -0.32) 0.59 (-1.87, 3.05) 0.42 (0.07, 0.77) Prais-Winsten
bactam [p<0.001] [p=0.624] [p=0.021] AR(1)
Cefoperazone  -0.09 (-0.41, 0.22) -0.31 (-2.62, 1.99) -0.07 (-0.49, 0.34) Prais-Winsten
/Sulbactam [p=0.530] [p=0.780] [p=0.711] AR(1)
RUELAR

B wanuunliuiugiuresUsunanisidendiugainneunisaiiuszuy (baseline trend before intervention)

B uamsmsasullasesszruliinaunsiiemiuiivasmssifiusyuu (mmediate level change after intervention)

B3 uansnsidsuulasvosuiliunslisnnenaenisaiiuszuu (change in trend after intervention)

AszanaduUseanduanadu Coefficient (95% Confidence Interval) wagrviunsysutioddayneain g p<0.05
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Interrupted Time Series Analysis of Antibiotic Expenditure (Baht/month)
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JUN 1 MIANATILVBUNTUNIAMUY Interrupted Time Series a9 e8191uaTNIEROUNBY
wagvaanTsAsussuuUssiiunslgen (DUE)
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It oyananAlige1n1ug agn
FgLRaU (UIMABLRD) YBI8IAUIATNIAAY
¥iln duuuasuanstisan i usiusyuy
Usziiiunislden (DUE) 1&u regression Wwans
WUALIN DULAZA IN TN TSI IULUUTIAD
segmented regression

3.3 N5AATIZH Interrupted Time
Series fiaAlgABa1U T

HANITIATIZN ITS VaIATlTa8E1AIY
a0 fauandlunised 3 wuirneunssiy
53U DUE Ald918v098181u9adinunsviln
fuualuldsuwtased el daddsy Taun
ertapenem Wag vancomycin 3efiuusliy
anasnaun1saidussuu (B1=-7,579.54,
p<0.001 uag B1=-2,386.69, p=0.022 Ma6y)
YUy i piperacillin/tazobactam uwag
fosfornycin fuualdualdTemudueged
YodrAynounisandussuu (B1=3,229.11,
p=0.003 Uag B1=5,071.30, p=0.003 AWE6U)

A8UEINITANTUTZUU DUE Wun1s
anasvaanlyaneTusiudl (level change) g4
Hdsdagyluvnvidagn 1aun meropenem
(B2=-159,795.66, p<0.001), piperacillin/
tazobactam (B2=-126,771.65, p<0.001),
vancomycin (B2=—18,597.74, p=0.027),
fosfomycin (BZ=—46,745.25, p=0.004) Lag
ampicillin/sulbactam ([32:—54,417.36,
p=0.039)

yonanddmunultualddreanas
g wddedAyniendenisaniduszuulu
meropenem, piperacillin/tazobactam Wag
fosfomycin (B3=-6,747.31, p=0.028;
B3=-5,609.33, p<0.001; uaz B3=-7,979.26,
p<0.001 A1UEINV)

NamsAne aTouli Ry mssiy
52UV DUE dldautisanaildaievesenaiu
28t lnganiglusdugadnngueangns
niadifianlddnege

A15719% 3 mﬁm‘iwﬁaﬂgﬂimnmuvu Interrupted Time Series (Segmented regression) YINANTENUINANIT

Asuszuuysziunislden (DUE) serlidngensinugadn (Unseisaw)

Antibiotic Agents Baseline trend (Bl) Level change ([32) Trend change Model
(B3) Used
Imipenem -432.34 (-2,758.37,
169.03 (-2,108.14, -11,255.65 (-26,822.90, 1,893.69) Newey-West
2,446.20) [p=0.879] 4,311.60) [p=0.147] [p=0.702] AR(0)
Meropenem -159,795.66 -6,747.31
2,574.70 (-3,211.07, (-199,085.42, - (-12,692.45, - Newey-West
8,360.46) [p=0.364] 120,505.90) [p<0.001] 802.16) [p=0.028] AR(0)
Ertapenem -7,579.54 (- 7,628.58 (1,849.93,
11,639.40, -3,519.67)  14,638.07 (-22,045.56, 13,407.23) Newey-West
[p<0.001] 51,321.71) [p=0.415] [p=0.012] AR(0)
Pip/Tazo -5,609.33
-126,771.65 (-8,316.05, - Prais-
3,229.11 (1,211.95, (-145,986.26, - 2,902.62) Winsten
5,246.26) [p=0.003]  107,557.04) [p<0.001] [p<0.001] AR(1)
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A19719% 3 mﬁmiwﬁauﬂiuma%mu Interrupted Time Series (Segmented regression) YBINANTENUINNNIT

AsusruuUszliunsiden (DUE) sarlidneendugadn (Uinseimow) (vis)

Antibiotic Agents  Baseline trend (Bl) Level change (BZ) Trend change Model
B> Used
Vancomycin 1,307.05 (-905.29,
-2,386.69 (-4,398.51,  -18,597.74 (-34,862.66, 3,519.39) Newey-West
-374.87) [p=0.022] -2,332.82) [p=0.027] [p=0.232] AR(0)
Fosfomycin -7,979.26
(-12,178.72, - Prais-
5,071.30 (1,931.48, -46,745.25 (-76,255.96, 3,779.79) Winsten
8,211.11) [p=0.003]  -17,234.58) [p=0.004] [p<0.001] AR(1)
Azithromycin -3,421.57
(-10,355.09,
1,029.64 (-2,578.19, 33,505.64 (-12,803.31, 3,511.95) Newey-West
4,637.46) [p=0.558] 79,814.59) [p=0.147] [p=0.316] AR(0)
Colistin -1,028.76 (-3,028.23,  -13,955.06 (-31,497.21, 574.45(-1,572.86, Newey-West
970.72) [p=0.296] 3,587.09) [p=0.113] 2,721.77) AR(0)
[p=0.583]
Ampicillin/Sulbact -4,718.74 -54.417.36 4.544.77 Newey-West
am (-11,236.49, (-105,784.99, - (-1,987.11, AR(0)
1,799.02) 3,049.74) 11,076.65)
[p=0.147] [p=0.039] [p=0.162]
Cefoperazone/Sul -668.27 (-1,678.04, -3,104.23 (-10,040.08, 497.34 (-859.86, Prais-
bactam 341.49) [p=0.182] 3,831.62) [p=0.361] 1,854.54) Winsten
[p=0.453] AR(1)
RUBLNAA:

B1 wansuunliuiugiuvesalddeediugaintounisaniiuszuuuszdiunislien (baseline trend before

intervention)

B2 wanin1siasuuwlasessziualdinsefugadniiuiindinisaniduszuy (immediate level change after

intervention)

B3 waninsivdsuwlasvesuunliueldieedimugatnniendinisaiiiuszuy (change in trend after

intervention)

AnszanudulsEavisuanalu Coefficient (95% Confidence Interval) waginvunseuledAgymeatafn p<0.05
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Interrupted Time Series Analysis of Antibiotic Consumption (DDD/1,000 bed-days)
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JUN 2 MTIATINOUNTUNIALUY Interrupted Time Series ¥aUTHNNTsldeNALaTns1eLfiou

neulagasnsaLiussuulseiliunisiden (Drug Use Evaluation; DUE)

3.4 A15AT1EN Interrupted Time
Series AagasINANToRDEN
ndeyananUuianisldenufiugseinou
Yoee19UaTNUsazYila Jalunily defined
daily dose #1® 1,000 bed-days (DDD/1,000
bed-days) TngLduuuifsuuuidulssuans

FraafiBusiuszuu Drug Use Evaluation
(DUE) WduusvavTunansuuslfunislden
nouN13ALEUTEUU (baseline trend) LwagiLdu
AUasuansuuldunaIn1TALHUTE U (post-
intervention trend) 4 sl@a1nuuusiass

segmented regression Va4 Interrupted Time
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Series WioUszfiunsiasuudasvaanuiliy
nsleiuaTnnoulasnasIRTivNnsNg
mnunsligenlulsanenuia.
4. MSASIEH Interrupted Time Series @
Sasnshnenoen

NANTIATIZI TS YoesnsInsinde

[
A [

floen Fawandlumnsnsdi 4 wud feuniseuiu
s¥UU DUE $m51m1sinidie EC-CRE fluualdy
Lﬁ'mﬁuaa'wqﬁﬁaﬁwﬁQMWﬂaﬁﬁ (B1=0.39,
p=0.020) Yuzil CRAB way KP-CRE lunu
wunltfunsdsuulasegnaditeddy

Meraansaiuseuy DUE ladnunis
WA sunUasuessEAUsnsIN1sAa o 081
Tusiufied1eivedinn egqslsiniu wuin
wualiuesnising e EC-CRE anasod sl
Yoddgudenisanidussuu (Bz=-0.72,
0=0.003) vzl CRAB waz KP-CRE lanunis
WasuuUamwewnliuegafiduddymneadn

Nan5ANYT Ui sedusE Uy
DUE 2198lununlun1syigaiuauwualaunis
fiutureadoneunsslalulsameuia

M19199 4 ARATINTTUWILAZNNITAATIEOYNTUIAUY Interrupted Time Series V838nI1N15AAWBRADEN NoU
wazmaansaliussuuUsediunisleden (DUE)

Resistance  Pre-DUE Rate Post-DUE Baseline Level Trend change Model
Pathogen (Mean % + Rate (Mean trend (B1)  change (B2) (B3) Used
SD) % + SD) Coef. (95% Coef. (95%  Coef. (95% CI)
CD [p-valuel CI) [p-value] [p-value]

CRAB 84.98 + 6.51 78.65 + 7.51 0.18 -5.84 -0.50 Prais-
(-2.04, 2.41) (-20.46, 8.78) (-3.49, 2.49) Winsten

[p=0.864] [p=0.414] [p=0.729] AR(1)
EC-CRE 4.11 4.14 0.39 0.52 -0.72 Newey-

(2.48 - 5.07)* (3.12 - 5.85)* (0.07,0.71) (-3.34, 4.37) (-1.17, West

[p=0.020] [p=0.784] -0.27) [p=0.003] AR(0)

KP-CRE 4.68 + 2.21 6.74 0.07 7.93 -0.85 Prais-
(4.92 - 9.11)* (-1.11, 1.24) (-1.04, 16.90) (-2.43,0.72) Winsten

[p=0.908] [p=0.080] [p=0.272] AR(1)

ZEREL]

AdnsINsAnleReeneularndIn s liussuus sy Aledy + dudotuuninsgiu (mean + SD) w39
AISEgIULALYIATBLNE (median; interquartile range, IQR) MXdNWHIEN1INTEABVDITBYA

B1 wansuunliuiiugiuvesdnsinisinienssineunisaiuszuulszfiunislden (baseline trend

before intervention)

B, wansmsildsunlasesszausasinsiaidonssnluriufinainisaiduseuu (immediate level

change after intervention)

B3 uansnsildsundasesunliusnsnsan@iofesnnenadinismiiiuszuu (change in trend after

intervention)

AUsEnuduUTEANSTe U Coefficient (95% Confidence Interval) wagrivuasyautedrdgmi

4R7 p < 0.05

* 59g91uANTU median (IQR)
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198
ns@nwidnnsiiasedoynsuiia
LUV Interrupted Time Series (ITS) i
U3zl uNanTenuYInIsatdussuuUseiiu
n3len (Drug Use Evaluation; DUE) siaguiuy
N5k 819 g e wlulsaneua #anisd nwn
U1 N5ALTUTEUY DUE danudunusiu
nswasuuUasunliunisldordugatnuis
viln Inglanzendugadnngueongnining
(broad-spectrum antibiotics) Faazstouds
UNUIMIBINIATAITAINUNI T B Tun15U5U
woAnssunsdslievesunmdlusszen
NNANITILATIZY ITS WUIINAINIT
AtusEUU DUE winldunislyd meropenem,
piperacillin/tazobactam Wag fosfomycin
anategefifedAyn1adn Jeenvasiiouds
UsednSrareunsnisiiunsldendmugatn
fjafunsannislfeings broad-spectrum
a8 Inlanign1suiseuu concurrent
DUE wnldsanfunnsnisauaunisdslden
U UV auto-stop order, NTANAIUNALNIY
o wazmslidUsnuilaegiormgiulsa
fae nsmsvanitiedaasliinnisusy
N133NYINUNENTIINNIATITNG AL AANTS
THerdmugadnidsUsy dnuilsivengan
Tuneasanudu wuan ampicillin/
sulbactam fwwnldunmslfifugundenssiu
52UU DUE @sonvawsioudenisusuiey
sUnuumssnwldldenifannduuaunii
wnunslY broad-spectrum antibiotics A%
Wasuwasdnuwaed dediudhmneddyues
1Usinsu Antimicrobial Stewardship (ASP)
Fajafunisldordugatnegamnzauiay
anusanasulunisAnidendenes (selective
pressure)
NansANENY denadastusIBsILan
vianensAnwiuandiiiuinsadulusunsy
Antimicrobial Stewardship @u1snaansly

g19uRaTNd LNz aunarUsuUTIAmAN
nsldelulssmenunalaegrsitedfey 9l
NBUNLINUININTANT prospective audit and
feedback Taudan1sAnaunsldeiugatin
1PeYiNananvIBITN @1T08ANITITEIA 1Y
ﬁ;a%‘wmju carbapenems &g broad-spectrum
antibiotics léegnaiuszavsam venaniss
H1891uinsanduszuumidunisidensiu
ATNEUTATILanAlTTEAUE Az UTUUTS
AL EUVBINTTS N LA

maﬂwsﬁﬂmﬁ?jmﬁ’uauwé’ﬂgmmﬂ
NSANINOUNEINNTUINIATAITANAUAIT I
g1 ugadnultluseaulsameruiaaiunse
danasiogUuuunislidendugatnluszezen
Tnglanigluging ui daudAyaenis
%’ﬂmms@m%aqwm

e nalnfl a5 urenaren1nsNISIAY
nsldesugaTn

nan AU YAl ey
adninulunsfnwiensesuieldainuans
naln Usensusn nsld concurrent DUE il
asausziduaumuIzauveInsitela
Tuszninanssnw dawalianunsausudeu
mssnwilfetnaiuinsiidledideyavnegadvinen
Wi Usensiiaes nsidiusinveundons
addnlunis@aniunisldeinazlianugii
W meéﬁi'gaLﬁmmiﬁmﬁﬂﬁmwﬂé‘ﬁﬂﬁ'é‘méfﬂgwu
UBNNT 1NASMBISEUU W auto-stop order
LarmsAnauNamnzide Setaeannislden
FrugadmidalsednsiiAuaudniu

M5WUA euulass ana adey eud ansvu
nsUTungAnssunisdsidenvesunmed g
Aaduoteresdudesll Seaonndasiu
HANTISAN BT NUNI5UA suRUasveIwLa LY
nslelusrezenn wnnInsudsunlas
o95EAUNT g uiui
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