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ASP  Antimicrobial stewardship program

CDC Centers for Disease Control and Prevention
CDF Clostridioides difficile

CDI Clostridioides difficile infection

CRAB  Carbapenem-resistant Adinetobacter baurmannii

DDD  Daily defined dose
DOT  Days of therapy

GRADE .
Development and Evaluation
ICCON Infection Control Consulting Network
MALDI  Matrix-assisted laser desorption/ionization
-TOF time-of-flight mass spectrometry
MRSA  Methicillin-resistant Staphylococcus aureus
NHSN  National Healthcare Safety Network
PK Pharmacokinetics
SAAR  Standardized Antimicrobial Administration Ratio
TDM | Therapeutic drug monitoring
VRE vancomycin-resistant enterococcus
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Core strategies
Restriction and preautharization
Prospective audit with feedback
Supplementary strategies
Handshake stewardship
Education
Guidelines and clinical pathways
Duration optimization for infectious syndromes
Targeted review of patients with specific infectious syndromes
Conversion from parenteral to oral therapy
Dosage optimization and therapeutic drug monitoring (with feedback)
Combination therapy
Streamlining or de-escalation of therapy
Clinical decision support systems/computerized physician order entry
Monitoring antimicrobial resistance and drug usage
Selective antibiotic susceptibility reporting
Microbiological alerts and rapid diagnostic testing
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(Does the ASP decrease the amount and cost of antibiotic use?)
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How are the effects of the ASP on the clinical outcome(prognosis) of patients?
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HMEE 6: SUA| ARBEE|aRoc)2| HE2 N A8z Qs O[MRkS(=Y, ¢El27)S A
AlZI=7F (How are the effects of the ASP on the adverse effects(toxicity or allergy) of antibiotic use?)

1. ASP= X2H E sk ZLEHZE Sl M AFBLZ Qlot oddtgS HaA|ZICt
Hn (BHSZE ZEL, MU 248h,

oo

&t
M- 5 At sum| Algo= ot UR27IS AN 4 UCKEASE WS Hae o),
1. B SR AR Bt OIS 93t IR F8H £ 50 SLI0[DY, ASPO| K7
M 3 SR F0| Al B} JRI0| HFels BRKE HI1E Irksoln OIS
AASfE 4 Sl FQ8 Fo|Ct
QF 2 BRI 02 O B0| ASES 2 5 oiLiZ, S5 Y B X2 Al 2

Si= ofg w2f27| WSl kY Bt Aol 920p7|E SiLt BMH Le=77t s
ERle O 82 O B0l SEiedl Aol N2 XY i) B2 WIS
Sof SpR| M, Cf| ST AKBOl 2, 9l JZto] B O/F Higo| B2 Ay

=0
e = oz M Mgz oot ¢f=7|1S .:.*i*lae' = ALk

Mot SN AME2 At oS Qo 71 Bt £E59| SHLo|0, ASPe| RIHY FEF B
S F0 Al B2t 7|2t 2 Mzts KR 2atE SOt O|dilE S XAl = QUs
SRt H20[CH4). £[EEl 20| ePlA| AFEE M= 2HRR| 2kESKpharmacokinetics, PK) H2tet
S 2A|Q| 2F=dS(pharmacodynamics, PD)2 O[6SOF BHCH164, 165]). O|F HIECE X[A9|

HIEF 2fEF A 2N F£0f 822 2785t WH2 Tl XnE 7[He= St= 82 A Q| X=X
SL|E{2 (therapeutic drug monitoring, TDM), 82F %8zt AZEQ0{2| 08, d2|1 7|EQ|

H#E 2 H|L5tY doFAE JHMAIZI Xz AN sk F0 S0| UACHS5. A, HLAE,
OnjHe &2 A7 MR ZZRHA| i FO510] 1k HE5sE0| 0|2 41 2]9| ISEY,

B3, 247h LIk 4 9lon|, oj|i=32 TN AY oLt B0t AS K| 2o 83 FEm
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TDMO| ZR3HH166]. 02| EZ00|4l(erythromycin), OFX|EZ0I0[4(azithromycin), SEICHON &2
F=2 0N CHAIZIEZ 7|5 Zoi7F Qe 2HKojA| Foig Mol= FolE a3itiiee). Mz &S
LEAZ 7| RIS SROE ARlSH KIS FVIRCE +2k= Wi antimicrobial cyding) S0flA O SXY
02 oA 23 o|yEt30| SUIGHK| fEs ST A7 U167, HL 6-1 A=do 82,
SO AlMBE AL [HEM FHOLE[HIO0] 120 pmol/L O I FOE SPEXQ| 14%= FAEs!
galoz Nutr|Qlom, EXNEst XMEto| WXiH|(odds ratio)s= 34 UCD E1stn QCH168). TEHA9|
960 Bed ol CistE oM, 4E TE7I2 FdEl BlO| ASP X[EME 7HEd nsnt BYL mEHS
Sofl A 2E OlMEEE St 21t MIdE o o 73%IA| AAAZI AFE RACH169).
o

o
TLHOIA K| 23 O|YEIS ToIES AE7| 2ol 52| JeTHERES Y22 A[-ME Col
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O|AMERS EISIE0| U8 9% vs. 14.7% P<0.001), LAZE o=l CISIMIE! AS
ZHA O|MHES UHEZ 38% U= AR EAL|RACKIKH| 0.62)[170].
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P=

OlO|.22|ZAIE SN2 Z2, #E RO H5H 7H2/E XE X=X dess= ZUHEED OIS
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ASH A YR T2t AFYE UAE 20|7|= SHCHSe, 172). E3F 1Y 13| Foishe St 22
PK/PDOf| 7|EFot 82 RO M=ES AP0 20MH0|H, LR A0 e 2tz THIAP =
Ao LEIHTN173, 174]. TiEXQl OlgEgez L=d= 7|1 Q
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[178-182, 184] *fﬂ IM ASP HEO| (DI d2AIZiES 2031 0|, ASPE Sl Ol2ieh edixe

HEIS H[ohsh= A2 SN F0] 0det3e] SiLtel CDIE ook b4l gholata & 4= QUC

ddRE o 2Y0A BO| ABElE % & SILE, 59| YA Kz Al Zdsi= of=

1 =
27| Beel kg 28t #Ql F=017|= Sfti185]. =9 L= RS2 st 2AtE
OAIN =HRlxl= 7FS LENQl oFF 2R=7|2, YR 2HREQ| 10-15%, Ml X=7t 2ot At

15-24% O|A] EEZICH185, 186]. LE27|7t Qe 2HXt0f| H]o mL|A2l L EV|7F Qe HeZ
AT BRH= O T2 N SHX0| =50, DI, HIEIAZlmethicillin) LIS S aureus, BFROI0|A

LH-A enterococcus(vancomycin—resistant enterococcus, VRE) 24 REEO| Z7RICH UR7[Zt= O
ZRACH185. HLAMEZ MHEZE XHES| mE HE HAME VWS 2 24 0FEZ(negative

predictive value)= 97-99% 11, L OIS (positive predictive value)= 50%ACH187). 02| HT-S0fA]
LU &S 277t AS A2 F¥E|= 22t StEete, M Y227 HE FI7Ie HiLEl

1= o~ O

=

|5 2SS ZAOA S50|H HL|A2IT}F CHE H|E} 2EAIE SPEXIE oS Foigt 4= ATt 2
OHCH186, 188]. &l 6-2 M LEZ27|7F Q= 2HAH0]| H|sl, mL|A2l U HEF 2HEF SO
ot Y227|7}F QT 2 U= BEXIO| A7t 1A Jelot Bt 910] ZITHE|of AX| st 2420
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AUTE 7 BUH AT/ ~afoizmel HBL C difficle ZBEHE LANTIETR (How

are the effects of the ASP on the C difficile infection(colitis)?

AD 1. C diffidle ZHES UAAZI7| U6k ASPe| HBO| TRSICHEASE 5L, A1
A 2T U
1 S B0 A CDIO| MesiD] SMCH eS| SMEPH F2 o
gy ASPE B9 Ol DR BN LBeis A2 MEI= 20| (DIE OIS S
0

WHO[L, o7 FF0M DI 7E 1R A2l SECHOR Ee SEe] 2N, 59
MEzazzint SRe2FSE AI"ROW ASP HE0| (DIE daAZiZS 20F1 Utk

ASPe| ME XMl Kol X|Z Y XL QMO =80| ECH192, 193] O & O3 AFOfA
ASP= HHRI0|A 7|8t CDIE ZAAF|= Zi02 BT 8t QUL C dificleS SHX| KB &
oM ZEkslcls L) HRIMO|CH194]. 5 240l FL 2 HE, IYS, AfUIIX| 0|8 £~ RUoH

o
T2 LEBY IS 0X2, 0] B2 AFZEO0| 10%0 O|27|= THCH195).

Al

SN =E=H0| S CDIof| HABIH[192] 3MICH MERAZE] ERR2FEE SEICO0ILE X2
Sh= S A7 =2 S0 ACHI76]. ASPE SOl Ol2fet el Ao tiet === Aot
St= 0| CDIE Olgsh= =pAQl Yo, o A70IA CDI 72 19y fA|el SEITHofoli

[177-180] I ZHQ| THMK|, E3| MEZAZZI178-183]1F ERLZFEZ178-182, 184] AFR0||A
ASPE HE3I0ZM (DIE ZAAZZSS B0 Ut H1 7-1 dimo 52| ¢70A= S2ICtofo|A
Xieto| SRICIoro|A B ZA CDIQ| ARt EAMCOZ 0|7t AACHP <0.001), SEICHOHO|A 2o

SR 27} QUAUCKP <0.001). 2|1, (DI ZAZ OBl FiK| ol HI® MZo|: 7|0fst 4= QCh= 24
Bioh W ARRACH177). CDIQ| YAIE FH0| UALH178, 184] = EARIE 20| AU=17, 182 &4
oM, ASPe| |XI7F AL Dol 24t = ARl Aot SAKCR oNpdo| URACH17, 177-180,
182-184]. J2|11 O ZE0| 7487t SX|xl= A2 QUUCH17).

CHE ATFoME SHE HMotste Mo 7|EQ| Zgate| B FII=S I CDIE O
FE = USS EOIF1 QACH177, 178]. Valiguette 52| EnE HH, 72Xl Zaz| B
Ched| dalohe ATCEE (DIE £ + SIRICH178]. d2iL, 34 KB X 0|8, HEE ZhAtet
I| = (prospective audit with feedback), &Kl F0f 7|Zte| TS 08¢t 2, 3MICH MEZAI:E

EICHO0lY, Di2E2t0|E(macrolide), EFLEFEE 2AM AHEE 20l= M &EE &6l CDIS

=
=
=2 & UAUACKP <0.007).
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SHAMAEE 8 TN Al2a2|ag0=ao ME2 TMA WEE AAAFI=7F? (Does the ASP

decrease antibiotic(antimicrobial) resistance?)

1. ASP= SN LIEE AARICHEATE S8 dI1ZE 43,

2 PR LSOl ZIAS Qich SAUR A RSkDt B TR ZAjet TS 20| 9|
2 LRSI AF S5 Hags 28,

Argh 3 A LEel AaE Rl AsPet AEEE| E5S e AltSkE 0] ERJICHEA
7

4. ASPO] B LHY ZA IS IR S A7t @t TaSEARE 2S,
AnZe Lo,

1. ASPO| UgtO= OZ7IRH L B ARS SOl TS AT SR AN X2
zpgoto] Q|20 MBE 0f o2 R TY ok U B
2ol Zoz Yo 9t

2 ASPO| HBS SHTIO| ALSRE} M QRIS LAl TP} o
Nl CHEH RS AR} TS ARSHALE 2

- Lo 1 O =
WE ol=7|20oi|M Reloh X LHEE HAE R 5 UL

w
0

BT MR T HE, ST ARZO| RSN LA, 2 HR7Io| B, BN

o, OO o a a3 —
Mgo| Cheh of=T m=9, X MY dEjo| efgur BHY QE[ES] AAS
23 HePohe Z2S AllSH 21, SPdRe] £ MY S 712 W TA A Ar8O|

4. N LY g2 2ol 277t Ele gE2 He HES HIEeR o 7lg gt
CHEZO|H FAf9| TiZT Lt FARY S+t 20| Z=O3o| guts EII5H|of
Moot Aoz A=t A O FE0IL) ot S8 AE dAel M et
TS N8 £ LIE M Zdxel AF8E0| S7I5ks & XY AEH0| Crefet
Holt AUS 4= ALt O[0f [ME X Lige| Bl 245 nfohS ot + U=
712tel ATs 500 SN AROEND M| LY e ZHAO] Ciet 37t
A7t BRI,

Cieol GITOIA SR AFBZO| S7Hs CIoMLKRO| X2t £e 2ol F8 98 Qxfatn
SI1D QICH02-204], ASPE SPURIZ HEA] TR BRI AT BF H9Io| BUNES Xy
8o XY 717 SO SoigoRN LA YUHO| ASYS Hasoz F0)|
SIR7IZ U CIHLINFS SATH FI XIEHS 93 H20| ASPE S8 SN Kol FXE

2EE ZAT[E A0 ERDILY.
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H
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YHE Mot £ CIfAUY O2S28d, 55| ESBL A @F2| 20| 2IXs| HASIAUTH209].

SHH ASPO| hliH| LI Z4 20fofl Chsh 2Rl ¢t A QUCHS5, 107, 210]. 2 HEREA0AM =
ASPE HE% 20| N MK =87t 75t 2 dHM| AREZ|ZH0] 1Y o4 ZAdk= B2
SOISIFoLt, AMYE S THE 7[2te] ALt M WWEES| Rolpt 48 =olgr = SiRUCH27).
2o MAZE 21 D& 25HH MCH MEEAIZ BHAOM0|4D} S2ICHolMe] MES Kotsh=
D2 WS HEoH T AL VRE 0| HASIRACE HATS0| UL, FHHtmE AY A M Al
HEtYHE @M MEisHH st M HM$H HM2F2 carbapenem-resistant Acinetobacter baumannii

=
(CRAB)2} P ageruginosa?| LMES FISHA HAAZ|X|= ZOIRUCH211-214]. £3| 7HHHE A€
SHEEIo] K K$H 0|2 CRAB LMEQ| Rolst HoIE =QIpt Si7iE H|WA EE0{ £3 2|
et Aot Z2O0o 2= =0 LY #30! CIANLIN J3S8e| YlS AX|st7| of2ig82 AlA

SHCH54, 215, 216].

ASPE °|Z7|ZHof| HEot PAA Lol OXl= 20t @80hks dols Chefet Aiehdol
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O|ECh= 0| ASPe| =t HWIto|| Fak2 = == AUCL UM N Kohe SMCE = Z2OUS
Aelst = U8 SHER| LHY #Fol HAE oESH SFE0| U7l St CHEE S AHEEO|Lt
HE ZHO| 2t 242 F SHE 510 HFE A[ASIIULD, 2 LH-&o EH?J g 2ME 14
SHE A=lot As EF HO|CL adH e Za 20fe| 2H7t k= AEk b HEES
HIEO 2 o 7| 77} CHEE0|0, 242 =7 A7 (randomized controlled trial)Lt FAFAH

A7 (quasi-experimental study)2t 20| Z2ZO| ZutE F7517(0f Meloh WAooz A=loh A=

O £=3ICH210]. o £ AE X2l MEE Moots Z23s HE8ct £ A4S A
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ot CHE SdM2l AH8E0| S7totks S M HEfo Chafet Habt g = /oLt
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AEE|(AROEL)QL SFEH| LY Zrof 2tAOf Cieh =7t ¢7F Eesitt. A1 8-4
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SHAMEE 9 B2 Eo| X[FAR| el27kY O H7|QE0 MBS = U= N ABEE|2Koi=4)0)
=22 207 (What kind of strategies(programs) are applied for the ASP in the

community hospitals of long-term care hospitals?)

1.
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