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Study on the development and application of an
antimicrobial surveillance system for promoting

antimicrobial stewardship
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AIDS: acquired immunodeficiency syndrome (£ KM 5% R EGEBRE)
AMU: antimicrobial use

AMR: antimicrobial resistance (GEFHIIiE)

APBSS: Antimicrobial and Patient Background Surveillance System
AS: antimicrobial stewardship (55 5w (EAd FH S 12)

ATC: Anatomical Therapeutic Chemical

CAIs: community-acquired infections (i FEEHGLE)

CCI: Charlson comorbidity index

CI: confidence interval ({5 #H[X f])

COVID-19: coronavirus disease 2019

DPC: Diagnosis Procedure Combination

DOT: days of therapy

DRG: Diagnosis Related Group

ECDC: European Centre for Disease Prevention and Control

.

PERRAE R &

!

ERCP: endoscopic retrograde cholangiopancreatography (PN{&&5 1)k
2

ESBL: extended-spectrum B-lactamase

GNR: gram-negative rod (7" 7 AL E)

HAIs: healthcare-associated infections (%% B8 E Y1)

HAP: hospital-acquired pneumonia (52PN i4%)

HCAP: healthcare-associated pneumonia

ICD-10: International Classification of Diseases and Related Health Problems, 10th

Revision ([EFRZIF 5345 10 fi)
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ICU: intensive care unit (4 1A 5)

ITS: interrupted time series (43 E|HF R FIfEHT)

JANIS: Japan Nosocomial Infections Surveillance (BEPNRYL R —_ A T o A H3)
J-SIPHE: Japan Surveillance for Infection Prevention and Healthcare Epidemiology
(BRI REHEILE T 7~ F 7 4+ — 1)

MP: medical prophylaxis (NEATFB5)

MRSA: methicillin-resistant Staphylococcus aureus (X F 3V U iiftE @A~ R 7 EREH)
NHCAP: nursing and healthcare-associated pneumonia (£ - /78 B Al %)
NICU: neonatal intensive care unit (FrZE Va4 iR =)

NPV: negative predictive value (F&IER) H13R)

PAF: prospective audit and feedback (FF-HiE =%V > 7 &7 1 — RNy )

PDCA: Plan-Do-Check-Action

POD: postoperative day (fits H %)

PPV: positive predictive value (F5ER) H13R)

PPS: point prevalence survey

SMD: standardized mean difference (£ %{t.7)

SP: surgical prophylaxis G EHT15)

ST: sulfamethoxazole and trimethoprim

WHO: World Health Organization (AR EF4ET)
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8 Al

JEAIME (Antimicrobial Resistance: AMR) [32GRICHIM L TRV, RIS
M L 72> T D, AMRIZEE S 5B E T 1990 421213 478 HTATH V| 2019 4
(21X 494 T NITHEIN L, 2050 42121 822 T AIZET D LHfEESN TN D, ZOERKD
—ORPIHEIEOTTHYI D FLE STV D I AR LRPIEEOMHEEEMTH 5 1,
L7232 T SRR L RPUEFE O MVERE 5T D16 IEO B DI, FECHEEL
OBt 2 &FZE 2 6ND, LU, SLEIEOBRIEITE < D LT D DOBURT
&% (Figure 1), ZDOX I RN E ., MHPEREOFEA & i/ NRIZEWIED 55813 &
D, BEFOPEE LB EIZEHAT 5 Z kDN TN D,

(F)
30 .

25 |
20 |
15 L

S

o

vEs
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Figure 1 Number of new antimicrobial agents approved in Japan.
Adapted from Yagisawa et al.2 and the Pharmaceuticals and Medical Devices Agency,

"List of Approval new drugs"s.

AMR LT~ R SRS (World Health Organization: WHO) (3 2015 4
2 TERAIMEICRET D 7 e —r L e 7o v gy - 770 ) ZHRL A BARIZBWTY
2016 FIFAIMMXRT 7 > a 7T g RENT 5, HARN SIS 7340
PR T 7 2 a 07T o ORE RFHIE, BARE e HnE 548 O Ik B AR 23 #8517 5 T
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WOHRTHD, ALY 7 AR RPIFERE, 7Avnx /o RfiwmE, ~7n7
A RRPUEFCINZ , FHEHURHIE A B OHI FAZ2N 3% E S, 2023 ISR Sz
EHNHERE T 7 3 v 7T v Tl AR~k AR HUE A A o BIE E A= A 57 7- 1o 3
ESNT S, ZOXIIT, AARTIIHMEEDHEHZHIET 2 BIESRESNTEY . FF
(Z VISR DR R R & O TR FE O R 228 ] 2 BT 2 2 L AR 5T
W5,

EWNIZIB U Tid, AMR OXF5R, R TR FE B 2R S5 2 & 2 HRYIZ, 2018
AT O L SR N AN Stz T, ARINE TR, EERTSCEEAIAT A s, B
PRI A ERRT . A2 AR B & L7 BB SE IEME 5082 (Antimicrobial stewardship:
AS) F— AL, ASTEEINMTON TV DAL AICAE TE 578, £FE T ASIHH)
PREANTATON TS 8, AS {FE)TIL, BUCHUR SRS B 22 &8 217 5 O A7
5. ZOIEBOFHM AT O Z ERHERI A TS 210, SF D | KiFE;TlZ PDCA
(Plan-Do-Check-Action) ¥4 7V Z[E L, {FEOEHZmO TW LERH D, ASTE
IZH1F 5 Check GH) D—2& LT, HIHES—A T 20T TEY | ik

Y —_ S T ANGERATOITWRITIUE, 2@ PDCA %A 7 L Z A4 Z L8

WEEL 725 (Figure 2),

H—ARL5>2R
s MEEY—R1IS>2X:
NMEEOEASEOZRAE - B5HR
Action . MHEY—RAS2X
e MR RN EHE - B

Figure 2 The PDCA (Plan-Do-Check-Action) cycle in antimicrobial stewardship.
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PN — A T U AT RICHE RS A EOEFFIC LV Thil, TOMREE LT,
PUAHAE T H 02 ABRIE~EE S CIEME(L L TR S 415 Days of therapy (DOT)
EHATDZENBTH D 910, LiL, DOT OFHICITHEEESH B K OREHRO
FHEALTEY, BEEZOTBEEOMEM B0, BIES 78 £ OHRIE DRV,
PR GIE ORI IE A W R L 0 B2 BTSRRI 23 7 272 1 B
S LA & RIS S BRIC DOT B CIIR#ETH L Z L BE W, LIch-> T, AS{E
;21T 5 PDCA A 7 A& [EFERICIE, BRI IEICES FHEAREETH D =
EnD, AS F— ADHRAERICE SO - BB OREICE £ 5 825 2157220 ki
Z® D, W CIIERIERE T HEICIE SN TN DT — 4 & AT, BYHEL BT
HHIBIROT A BT A BEFROCEEER AR E LA ST 2 FIESRE IR T
W5 12, £, ZOFEEIGH LT BEREANNCHUE RIS 2 BER T 50 A7 &
DIEENR 72 SN TN D B, O AT AT, ABEBEE T L CEMATIEIEZ LT
% BRI P K D B 5l 5P YYEL DA TTINSMIA L 725 TN D Z G | BYLEL B D
P —_ oA T AR L 2> TN D,

ZOEIIC BEHINEES N TV DT — % & AV CEIMER BNCHIE Y — 1 Z
YAEATH T LT AS EENCR T 2EA T O DI A M EEABND, LinL,
H A CIE PR SEAL ST W O HL I FE O B B3 IS ROREIEAL D AT TIE R, 2D XD
RPN — A TV R EAT O PRI STV ey, E7o, REBURODEIE R %
AW EAIEL B DO FLHIE S — A T v AT — & RRCIBRIICEE 9 2 ER A 5 2
[ LTZ B ITEFE ORI DR 720,

2T A TIEZ K OFBETHERICER SN TWD T — X 28 L CREN =
M H B & EGEA B O P IEY — XA TV AT — 2 B ETE 5V AT L%
W¥d B LT, PIEEKEIEMS HICR TS PDCA Vo 7 V%A L CosRANICHIE R IE

1%

YLRE D

©

fEHZREST S 2 L2 AL L, 7o, REBWEOZHREHEZ VT, M
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BT b B O =T AR O TR 0 FERE A BT B 23T U HUR S A S m T 78T
T 7 A T 2 T DI A AT o 72,

1 B CIREIYEA B O BEHUEAE S — A T AV AT AEHFE L ZDOREMEL
WHEVEZRRGE LTz, 3 2 BT LIc Y —~_A T U AV AT LER W AEITH Z
EDPPUE I EEICEIRCE 205 L7z, 8 3 TR LYy —1 T AR
TOLFAROTLTY ZNZEY | BAEED LT b T =2 _X=2 2 W T itk

DipFE I D3Rz Fiik LT,
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F1E RPELPOBEBPFERYS—XA TRV RT AOF L RBIE

'_l
it
il

-1
PSS — A T 23, ASTEERI O AT OBRICAMA TH S & STV 5 910, #i
A — A T 2T, BIDRBEEEIZR T SR EEHEOEF MM T TV D,

SFI#

P HEGE H B OHEFOFEIE L L TR VSTV 2 DOT O T ITPTE FEAEH A %%
OIFROAER L THY | BEERSTHEOMH B, RYYEL 72 EOHFEREFD Z
LIMTERY, MZ T, DOT 1THREEDSARMELHIEE 2 EOBERC LV EE T 5720
(CHERR T T2 Z LN EE LV 1415, Z D7 AS IEENZ BT 290 ARS8 5
IZF 2 Z EEBAR D D, —H T, BYEACEBEERELED T — 4 INET
J7# & LT, Point Prevalence Survey (PPS) 73 %, A% —~_1 T ZAFHEIE, H5D
RERIZ 3T DR EDER (B, ABEBRERR) (2B D HEER 5BE OFIEG0HR O
AWHFEREOERZFET S (Figure 1-1), PPS X, ASTHENCIIT 590 AxtGe & R iE
THECTHATHD Z ERNHESNTODEN, EREIIXZRRF NEET D L) KR

%%O 16718O
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o Sex Malgnancy [ anibioic i | indicaion  Disgnoss ______J

Pyelonephritis
F2 2 F o 0 NA NA
..“ 3 M 0 1 HAI Pneumonia
.\
N/
N7/
v/
First Second Third

Malignancy 29 %

Antibiotic use 36 %

CAI 6 %

Pneumonia

First surveillance Second surveillance Third surveillance

Figure 1-1 Schematic illustration of the Point Prevalence Survey (PPS) methodology.
CAI, community-acquired infection; HAI, healthcare-associated infection; NA, not

applicable.

HARTIX 2008 06 2 EO GBI ABLERZ1T 2 Wbt BTk Diagnosis
Procedure Combination (DPC) HlEAEAINTEY, ZOEMDOFHERIZIZDPC 7
—ZBAVHATND, DPC 7—ZITiE, FlinE 0 BHEERICHET 2 H R4, B
PALE I PE D ITEGER T — 2 BEEN TN D 19, £/, BADZE OJFEkE L, Japan
Nosocomial Infections Surveillance (JANIS) ([ZB/L THY | #—EXN THEEREIC
B4 257 —% (JANIS &R T —# . LN JANIS 7—%) Z{E L TW5 20,
JANIS 7 —Z 2%, FE O BB E RICET D EH-CRBURIRE &, B RIGHR
BENTND 2, ZNHOT —Z [ Tkx RFRICHIA ST Y, BHALEO DPC 7
— 2 Z R U CTHRIE OB BT D HUEFE O AR 2 Fi A L 72 #2283, DPC 7
— & & JANIS 7 — % ZF|H U iR MRS B 12 31T 2 M O IR 2 84 L
&SR D 24,

AHFFETIZ.DPC 7 — % & JANIS 7 — % 7> b B HE OO 8 HPIRBLSPIRF 1 1 oD A R T

11 (B KREFEKRFRE)
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., BHEISREYLEA BN BB CHEEE - AT kT %5 Antimicrobial and Patient
Background Surveillance System (APBSS) #BR¥ L7z, HiEE 3RO #5381
YLJE (community-acquired infections : CAls) | FEJ& B# &YYE (healthcare-associated
infections : HAIs). #MEH9TBL (surgical prophylaxis : SP). WA TBS (medical
prophylaxis : MP), £ OMOWTFNNIHEIND, Ll APBSSIZ X HHiEFED
B G OBYES . SHERBOREREIIRGES N TR LT, —_1 T 2T —%
DEZBPEZ DWW TIHMIICE TV eV, & 2T, APBSS OV & BB 23 5 7=
WIZ, PPSICEVULE LTV —_A T RT —H 2B REMET — 2 L LT, APBSSIZ

FOVRB LI —A T RTF— 2 LR HITH)H )2 R 2t LTz,

1-2 ik
1) APBSS D%
APBSS &, DPC ¥ —#% & JANIS 7 —%% R Y7 b U =7 (version4.2.3. R

Foundation for Statistical Computing, Vienna, Austria) W\ CA v — kL, £&F
ID 77— % Z W7 —Z 28T 6V AT L LTHEL (Figure1-2), KA T
LiE, DPC 7 =26 AT RICET oMW (Bl Film, Mol R, KE, BB
DOIRIE) . EFSHEH2FESF 10 Bt (the International Classification of Diseases and
Related Health Problems, 10th Revision:ICD-10) (2353 < 24 (6. AP
s, PHEE, ERERAZRBBRALRE, 2FBICERERA A L2RE, fid
SiE) . ESEALE (. Fifi, VAU T—a s, T ARERLOM L) (1T
BGERT — 2 BREEN TN D 19, JANIS 7 — X IZ1%, BE BT 215 (. 4,

PR, ABROAES) CRIURIRTE SR (BRIGEAL, MRS, BIRERIH) | B8R
RER (4, M) B8 EN T 5 2, APBSS Tix DPC 7 —# OHE KO £ 515
W, FINOEEH, HERAEOFERERD O HRHE O GG Z R E L, ICD-10 =

— FIZL Y 22— FSNTRA OIEF®RD D REGES 2 R E LTz, DPC 7 —Z (ZI3E D

12 (B KREFEKRFRE)
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FERDEZENTNRWZD, JANIS 7 — X 26T 5 2 &L THRERADORRIZET S
T2 UG AREIIREE L Lz, ZHIT XY, APBSS TIdEHE Z L ICHE RO 5
S B SN PIEE, Fle AR RS O B R MR ORI E 2R ES 5

LR TE, KA T AT = ZORE M A AREIC LTz,

Io | Sex Malgnancy | Anibioic ise Lindicaton [Dignoss L

Pyelonephritis
2 F 0 0 NA NA
3 M 0 1 HAI Pneumonia
N7
Vv
First Second Third
DPC data JANIS laboratory Malignancy 29 % T T
data Antibiotic use 36 %
CAI 6 %

IE Pneumonia 3%

Incorporates an algorithm to identify
antimicrobial indications and diagnoses.

Figure 1-2 Schematic illustration of the Antimicrobial and Patient Background
Surveillance System (APBSS).

CAI, community-acquired infection; HAI, healthcare-associated infection; NA, not
applicable; DPC, Diagnosis Procedure Combination; JANIS, Japan Nosocomial

Infections Surveillance.

APBSS TIXAHER O & 2 KO 5B 5 15# % DPC T — ¥ M BFFE LTz,
7272 L, A ST R EYYE IZ 3 L COAER T 5 KA Helicobacter pylori @
RO SN DEA, v A VA PIEEIE 2ROz, PUE RO GG T
Table 1-1 DV IZHFE L7c, FIERIGHEMAMEB LUK TR, Aikw27 274 FR
PUE 3 OV MP 2 bR < B 38 AR 225, Gap period # 3 HfEl & L TR 7=, ik

YLEA 1T Table 1-2 O3 0 128 E L. HAIs I13#e580E. CAlLs X EE5R. ABt3R4 5

13 (B KREFEKRFRE)
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FOPHAEICAT S 7z ICD-10 =2 — R & iz, OHEREIX G, ABERER4
ORFHE, BERERZ b RA LKA, 2 F B ICERERZRA LTORR, HITIEICA
71834172 ICD-10 = — K75 Quan HOHE T /LT Y X LA FHWTRIE L7z 25, %R
BB IORGES D O B, Bt & LTAD SN bDIERA L, it Sz
X, JANIS 7 —Z Z AW THIE Lo, x5 L 72 DR AR RIE, AT B 23 G5
Bah 2 AR OIGRE TR ETOR TH L7 — 2 & Ui, MG EmAN RT3
F—va VORERISHYE LIZHAICEIMHE E LTHE Lotz 2 ¥ Ix—T 3
> D EFIL National Healthcare Safety Network (23 T, Common Commensals &
ERINLOIEMENERE LY FDOH 1ty hOABHSNTHE & Lz 26, KGR R
EAERIL, OBENFEEEDIRE S A2GE IR E & U CHE Lo To, AENT
TEH O EFlE viridans streptococei, Coagulase-negative staphylococci, Neisseria sp..
Haemophilus sp. (H. influenzae k%< ) Corynebacterium sp. (C. jeikeium Fx<).

Candida sp. & L7z,
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EPFERE I R

Table 1-1 Definitions of healthcare-associated infections, community-acquired infections, surgical prophylaxis, medical prophylaxis, and other

reasons for APBSS

Indication of antimicrobial agents

Definitions

Healthcare-associated infections

Any of the following applies

1) Surgery was not performed during hospitalization and antimicrobials were started after the
fourth day of hospitalization

2) Surgery was performed within the third day of hospitalization, no culture tests (except for
oral and airway specimens) were performed between admission and surgery, and
antimicrobials were continued after the fourth postoperative day or changed within the
third postoperative day

3) Surgery was performed after the fourth day of hospitalization and antimicrobials were

continued after the fourth postoperative day

Community-acquired infections

Healthcare-associated infections, surgical prophylaxis, medical prophylaxis, or other reason do

not apply

Surgical prophylaxis

Surgery and antimicrobial therapy started on the same day, and antimicrobial therapy was

completed by the third postoperative day

Medical prophylaxis

Oral co-trimoxazole was administered and any of the following applies
1) Age 18 years or older and daily dose was less than 160 mg of trimethoprim
2) Age less than 18 years and daily dose is less than 5 mg/kg of trimethoprim

Other reason (e.g. Macrolide used as prokinetic

agent)

Oral macrolides were administered and there was a history of oral macrolide monotherapy

during hospitalization

15 (B KRFERFRE)
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Table 1-2 ICD-10 codes for the identification of healthcare-associated and community-acquired infections in the APBSS

Diagnosis ICD-10 code
Infections of the central nervous system G00, G01, G039, G042, G049, G050, G0O6, GO7
Endophthalmitis H440, H441

Infection of ear nose throat larynx mouth

H60, H610, H620, H66, H670, H700, H702, H708, H709, J00, J01, J02, J03, J04, J05, JO6, J36,
J390, J391, K040, K041, K044, K046, K047, K050, K052, K112, K113

Acute bronchitis or exacerbations of chronic bronchitis J20, J21, J22
Pneumonia J12,J13,J14, J15,J16, J17, J18, J69, J440, J441, J85, J86
Cystic fibrosis E840

Cardiovascular infection

1301, 1308, 1309, 1319, 1320, 133, 140, 1410, 1520, T826

Gastrointestinal infection

A00, A01, A02, A03, A04, A05, A06, AO9

Intra-abdominal infection

K251, K252, K255, K256, K261, K262, K265, K266, K271, K272, K275, K276, K281, K282, K285,
K286, K35, K36, K37, K57, K630, K631, K632, K633, K65, K67, K750, K800, K801, K803, K804,
K81, K822, K828, K830, K831, K832, K838, K85

Surgical site infection involving skin or soft tissue but
not bone

T814

Cellulitis, wound, deep soft tissue not involving bone,
not related to surgery

L00o, LO1, LO2, L03, L04, L0O5, L08, M600, M609, M630, M650, M651, M659, M680, M710, M711,
M719, M73, M750, M755, M760, M761, M765, M766, M767, M768, M770, M771, M772, M775,
M778, M779

Septic arthritis, osteomyelitis of surgical site

T845, T846, T847

Septic arthritis, osteomyelitis, not related to surgery

MO0, M01, M460, M461, M462, M463, M464, M465, M469, M491, M492, M493, M86

Symptomatic lower urinary tract infection

N300, N303, N308, N309, N34

Symptomatic upper urinary tract infection

N10, N12, N390

Obstetric or gynecological infections, STD in women

N70, N71,N72, N73, N74, N75, N76, N77, 023, 0030, 0035, 0040, 0045, 0050, 0055, 0060, 0065,
0070, 0075, 0080, 0411, 0753, 086, 0910, 0911, 098

Prostatitis, epididymo-orchitis, STD in men

N41, N431, N45, N49, N51

Laboratory-confirmed bacteremia

T827 (Catheter related blood stream infection)

Clinical sepsis

A40, A41, R572

Febrile neutropenia

D70

Systemic inflammatory

R65

ICD-10: International Classification of Diseases-10th Revision

16 (BWKFEKERR)
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2) APBSS O3 Y4VERFEIZ R 2 Xt G
ENT PPS 2 7 HDOFE—KMEHIZEGE SN HENH D=0 18, 20224 7 A 7 A

IR EAIRPE ORIREL 606 IK) IZABE L TWZBE M2 55 & L7z, APBSS
TI% 2022 4 4 4 ~2022 4 10 H® DPC 7 —4 & FA\ T 2022 45 7 A 7 BIEATTARE
L TW BB ZRFE LT, PPS Tidi@E, Fill 8 Brlfmi TABE L TV BB x5 &
$2 2, LirL, DPC 77— TIIR M ORENRATRE TH D72, Pl 8 RpLAATIZIE
Bt L7 BT 8 IRFLARRIC AR L2 b &7z, DPC 7 —Z Il STy
B, 2022 4 H 1 HX VAN AR L7285, 2022 4210 A 31 H X V&R L7z

BAEIERSN LT,

3) PPS 2 L 55 —ZI4E
TR B PSRAI E A v 7 =7 v aryay ha—)L K7 ¥ —D 2 A TPPS 21T\,

1EEHTZY 1 NOWEENER L7z, £7-. PPS L APBSS IC X 55— Z flitHic Jer
o> TEMENT, WFEEHITHOVT, European Centre for Disease Prevention and
Control (ECDC) @71 h =m—/L 27|25t~ T, 2022 427 H 7 HERESICIIT D PUHE K
EOFEZHGR Lc, MEEKREERF L, PIEEORGE#EIGCEIYES 2 IUE LT,
HATs X ABit4 48 REFLL B U TR AT 2 YE & E3 L. CAls 13 HATs LISt DK
YuiE & ER LTc, YYELA IR, DATIHEBRSOHMAT —# 280 L i L. ECDC 7'=
k3 — /2T D REYYES THBEIT > To, R ERDIMEEKITEHIEROH 558

ARG L L, fEIEHR T SN HERER LORFTERE, S 4 L 23K JrEpEHe
T4 U7z, BFfE 1T Charlson comorbidity index (CCI) o342 55 B 0> 4 4 % U 4
Lo, £70, AEICE LRFMZHET 572012, PPS THAT 2% L TV RFfH

ZRHAIL 72,
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4) APBSS I L 57— ZHhHH
BH%E L7 APBSS # W T, RREBEITHOWNT 202247 H 7 HREEICBIT 2H1E 3K

B ORELRE LTz, PUREERGEE T, RO G#EIGOBIYES 2R E LT,
HEEOFHIZHONT, [BABRGRENBICRGEND Z b H D20, FiERIAHEbH
AH2Y 2022 47 H 7 HLARI2> 2022 427 H 7T HIB LU 2022 4£ 7 H 8 HICHIEHEN
AN SN TWEHBITHEEE S H Y LHE Uiz, 72720, ABERE4 . E55%H. OF
HE, EREREZ R bRALTRE, 2FBICERERARA LRE, SREICHE
(ICD-10 =— K : A15-19) WA I TWIIEFITIEZ, V773 LAR7RrF
Yoo EXvTRIY UL DT A T UBRIOA MUY A UL, BRI L
LT Sz rletE 2 B L, IEEOERICEORN>T-, MPIZHEWTIL, 2
A& LR GAbH 570, 2022 4£ 7 H 4 B2 D 2022 4E 7 A 10 BIZWARD
sulfamethoxazole and trimethoprim (ST) &I AT) SN TV A ITHEEER G &
DEHE LT, Flo, KT —FHHOTDIZT 17 T A0 L T2 IR 2 5HH L

7’9
—o

5) Hia AT
APBSS THONTY—_A T XAF=ZICALT, ZTORYEMEEZNT 57201

Cohen’s kappa #REiaHH L. PPS THEONIZY—_A T U AT —X L O—FJE %5
fili L7z, AT, REEE, RPELEE. BMERYH 3 (positive predictive value : PPV) 35 L OF
FapEyH = (negative predictive value : NPV) ZHH L7-, PLEEKGOFEL IO
DRI REE 2F 23R & L, BIEA T PPS £7213 APBSS (2B THIEHE
BeG- DR IE S VT BB & P U RNT 21T - 72, Cohen’s kappa £%%%(% 0.81-1.00: Almost
perfect, 0.61-0.80: Substantial, 0.41-0.60: Moderate, 0.21-0.40: Fair, 0.00-0.20:
Slight, <0.00: Poor & #fii L7, B, 75, PPV I LI ONPV X PPS TR LT

FEREZREET X L L TCHRE L, HEHETITVINE R (version.4.2.3. R
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Foundation for Statistical Computing, Vienna, Austria) % H\\T{T->7z,

6) faPRAELE
AWFSEILE HIEARRR IR ALZ B S TR I (2023-ST18), AZExf5 &

DAEMBLT - EERMZEICET S MEREHC Lieh o TEM SNz, A1 T+ — L F -

arty FOBRHISRERSNIZR, A7 M T U MR S

1-3 fER
1) APBSS ® %

APBSS TiI PPS THERET DFEM-CHER, 1] SV HUBa e, Prpdseas i By, 2
4, MHEMEZREE T2 2 LN T& 2 (Table1-3), %72, PPS TII4 L 725 HOH
WIDITERDZINET 573, APBSS TIHIAHR THEH SNI-HEEL TORBRAINET
% Z LR TE %=, Empiric therapy <> Definitive therapy Tl S fL7-HLE3RIC >
WTHT—XERNTHZENTE e, AT, PHFRBICET2ERbVAERT &

MMTET,
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Table 1-3 Surveillance data content in the APBSS

Age
Sex
Body weight
Length of stay
Comorbidity
Surveillance data of Healthcare-associated infections (HAISs)
Number of HAIs
Number of detected Pseudomonas aeruginosa, Multi drug resistant P. aeruginosa, etc. in HAls
Number of antimicrobial agents used per classification in HAIs (Empiric therapy* and Definitive therapyt)
Surveillance data of Community-acquired infections (CAIs)
Number of CAls
Number of detected Pseudomonas aeruginosa, Multi drug resistant P. aeruginosa, etc. in CAls
Number of antimicrobial agents used per classification in CAls (Empiric therapy* and Definitive therapyt)
Number of antimicrobial agents used per classification in pneumonia
Number of antimicrobial agents used per classification in intra-abdominal infection
Number of antimicrobial agents used per classification in symptomatic upper urinary tract infection
Surveillance data of surgical prophylaxis
Number of surgical prophylaxis
Number of antimicrobial agents used in surgical prophylaxis
Number of medical prophylaxis
Number of other reasons in antimicrobial administration

*Empirical therapy: Antimicrobials used on date treatment started
T Definitive therapy: Antimicrobials used on day 5 of treatment
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2) APBSS D2 Y VERRFE
(1) dGeiE B L OEEE &

20227 H 7 AR TABE L TV 603 AD O b k4 & 72 o - BHFI1L 582 A
Th V., PLEEOE G L ORYES OfFIT R L e o7 Did 2283 A Tholz

(Figure 1-3), XfGEE OFERO P RAEIL 74.0 1% (WU NLELPH, 64.0-82.0) . 18 WA
2% 19 AN (3.83%) 18 kLA | 65 FATHAY 129 A (22.2%) .65 i LA _E2S 434 A (74.6%) .
327 A3 HME (56.2%) . ABEHIEIOHJufiiX 16.0 B (MU4AréGpH, 8.0-30.8), 49 AD

BEDABETICHT Lz (8.4 %),

Patients hospitalized at Toyota Kosei Hospital
on July 7, 2022
(n=603)

Excluded patients (n=21)
+ Not listed in the DPC data (n=14)
+ Admitted before April 1, 2022 (n=5)
+ Discharged after October 31, 2022 (n=2)

Included in this study
(n=582)

Patients not identified for antimicrobial administration
in PPS or APBSS (n=359)

Included in analyses of indications for antimicrobial
administration and diagnosis of HAIs and CAls
(n=223)

Figure 1-3 Flow diagram of patients included in this study.
DPC, diagnosis procedure combination; PPS, point prevalence survey; APBSS,
antimicrobial and patient background surveillance system; HAIs, healthcare-

associated infections; CAls, community-acquired infections

(2) APBSS D&
SHBRBEDH S PIHEOBENEE S N-DILPPS & APBSS & (2 222(38.1%)

TH V. Cohen’s kappa %1 0.99 (95% confidence interval (CI) : 0.98-1.00).

Sensitivity (%) 13 99.5 (95% CI:97.5-100) . Specificity (%) 1% 99.7 (95% CI: 98.5-
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100)., PPV (%) 1% 99.5 (95% CI: 97.5-100). NPV (%) 1% 99.7 (95% CI: 98.5-100)
Thol,

PlFE RO 52 B LTk, Cohen’s kappa £2%%. %, 45 PPV, NPV i
Table 1-4 ®i@EY THYH . WITHNDIHHE $ Cohen’s kappa #£%%1% 0.81 LA ETH -7,
SP DRENF HIR< 76.6% TH 7oy, OB L 80% ETHY | K, PPV,
NPV i3V FHOEE bW RS b7z, APBSS & PPS TR A —H L 7o 7c
JEIDOFFH 2 Table 1-5 127”77,

HAIs OEYWEA 2B L TiL, Cohen’s kappa %%k, &, #EE . PPV, NPV iX
Table 1-6 ®i@EY TH Y, PPS T 0 {£:DIHH (X Supplemental Table 1-1 ®i#E Y TH -
2o T2 ) TR R KA R GSE | [ ML TP ERIBAE ] @ Cohen’s kappa £2447% 0.61
U ETHoT=M, OB TR 0 4hd 2 WITHERW—FETh o7,

CAls DOEYYEAIZEI L TiE, Cohen’s kappa %, EE, FHEE, PPV, NPV |X
Table 1-7 ®i@EY ThH Y, PPS T 0 DI H (X Supplemental Table 1-2 ®i# Y TH -
oo B TREWEPURGWE) TEERBER] SV o FHERRIWEICB W TIIVWTRD
Cohen’s kappa #2078 0.61 L E & mW—F 2R L, B T0%Hi1%. PPV80%HI1% D
ARG DT,

D FEZABIZEI L TiL, Cohen’s kappa #R%. &E, $r2Z. PPV, NPV |d Table 1-8

WY OFEERNELINT-, EMEEE O Cohen’s kappa #2502 0.83 & &<, ., FrE
F£. PPV, NPV HmWWERDE O, —T7 THLOZ < OB T —BUE AT BT
ol
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Table 1-4 Validation of the number and frequency of indications for antimicrobial administration in patients identified for antimicrobial
administration in PPS or APBSS

Antimicrobial indication = Frequency Frequency  Cohen’s kappa, Sensitivity, Specificity, PPV, NPV,
(PPS), (APBSS),  value [95% CI] % [95% CI] % [95% CI] % [95% CII % [95% CII
n (%) n (%)

Treatment 153 (68.6) 164 (73.5) 0.84 [0.76-0.92]  98.7[95.4-99.8]  81.4 [70.3-89.7]  92.1 [86.8-95.7]  96.6 [88.3-99.6]
HAIs 38 (17.0) 38 (17.0)  0.81[0.70-0.91] 84.2 [68.7-94.0]  96.8 [93.1-98.8]  84.2 [68.7-94.0]  96.8 [93.1-98.8]
CAls 115 (51.6) 126 (56.5) 0.81[0.73-0.89]  95.7[90.1-98.6] 85.2[77.1-91.3] 87.3 [80.2-92.6]  94.8 [88.4-98.3]

Surgical prophylaxis 47 (21.1) 37 (16.6)  0.82[0.73-0.92] 76.6 [62.0-87.7]  99.4 [96.9-100]  97.3 [85.8-99.9]  94.1 [89.7-97.0]

Medical prophylaxis 27 (12.1) 29 (13.00  0.96 [0.90-1.02] 100 [87.2-100]  99.0 [96.4-99.9] 93.1[77.2-99.2] 100 [98.1-100]

Other reason 1(0.4) 1(0.4) 1.00 [1.00-1.00] 100 [2.5-100] 100 [98.4-100] 100 [2.5-100] 100 [98.4—-100]

PPS: Point prevalence survey

APBSS: Antimicrobial and Patient Background Surveillance System
PPV: positive predictive value

NPV: negative predictive value

CI: confidence interval

HAISs: healthcare-associated infections

CAls: community-acquired infections
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Table 1-5 Details of cases with discrepancies between PPS and APBSS in indications for antimicrobial administration

Details of Number Reasons for discrepancy
discrepancy of cases
PPS APBSS
HAIs HAIs 2 Definition of antimicrobial administration
and MP
- CAls 1 Definition of antimicrobial administration
CAls - 1 Discrepancy between DPC data entry date and actual administration date for oral antimicrobial agents
CAls HAIs 1 Definition of antimicrobial start and end dates
CAls HAIs 1 Definition of antimicrobial agents (Exclusion of antimicrobial agents used only in Helicobacter pylori treatment)
CAls HAIs 1 Definition of indications for antimicrobial administration
SpP HAIs 1 Definition of indications for antimicrobial administration
SP HAIs 2 Inappropriate use of antimicrobial agents for surgical prophylaxis (Antimicrobial administration beyond POD3)
MP HAIs 1 Use of oral quinolone in medical prophylaxis
HAIs CAls 2 Definition of indications for antimicrobial administration
HAIs CAls 1 Developed another infection during Community-acquired infections treatment
HAIs CAls 2 Definition of indications for antimicrobial administration using date data rather than time-related data (DPC data has no data
on time)
HAIs CAls 1 Hospitalized with infection the day after discharge
SpP CAls 1 Definition of antimicrobial indication
SP CAls 2 Inappropriate use of antimicrobial agents for surgical prophylaxis (Antimicrobial administration beyond POD3)
SP CAls 4 Surgical prophylaxis for procedures (ERCP, prostate biopsy) not entered in surgical data of DPC data
SP CAls 1 Definition of indications for antimicrobial administration using date data rather than time-related data (DPC data has no data
on time)
CAls SP 1 Definition of indications for antimicrobial administration

PPS: Point prevalence survey

APBSS: Antimicrobial and Patient Background Surveillance System
HAIs: healthcare-associated infections

CAls: community-acquired infections

SP: surgical prophylaxis

MP: medical prophylaxis

POD: postoperative day

ERCP: endoscopic retrograde cholangiopancreatography
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Table 1-6 Validation of the number and frequency of diagnoses (sites) of healthcare-associated infections in patients identified for antimicrobial
administration in PPS or APBSS

Diagnosis (site)

Frequency Frequency

Cohen’s kappa,

Sensitivity,

Specificity,

PPV,

NPV,

(PPS), (APBSS),  value [95% CI] % [95% CII % [95% CII % [95% CII % [95% CII
n (%) n (%)
Pneumonia 10 (4.5) 7(3.1) 0.69 [0.43-0.96]  60.0 [26.2-87.8]  99.5[97.4-100]  85.7 [42.1-99.6]  98.1 [95.3—-99.5]
Intra-abdominal 6 (2.7) 2(0.9) 0.24 [-0.36-0.84]  16.7 [0.4-64.1] 99.5 [97.5-100] 50.0 [1.3-98.71  97.7 [94.8-99.3]
infection
Surgical site infection 2(0.9) 1(0.4) -0.01 [-1.14-1.12] 0.0 [0.0-84.2] 99.5 [97.5-100] 0.0 [0.0-97.5] 99.1 [96.8-99.9]
involving skin or soft
tissue but not bone
Cellulitis, wound, deep 1(0.4) 2(0.9) 0.66 [0.01-1.32] 100 [2.5-100] 99.5 [97.5-100] 50.0 [1.3-98.7] 100 [98.3-100]
soft tissue not involving
bone, not related to
surgery
Symptomatic upper 6 (2.7) 1(0.4) 0.28 [-0.34-0.90]  16.7 [0.4-64.1] 100 [98.3—100] 100 [2.5-100] 97.7 [94.8-99.3]
urinary tract infection
Laboratory-confirmed 1(0.4) 0 (0.0) 0.00 [-1.96-1.96] 0.0 [0.0-97.5] 100 [98.4-100] NA 99.6 [97.5-100]
bacteremia
Clinical sepsis 1(0.4) 0 (0.0) 0.00 [-1.96-1.96] 0.0 [0.0-97.5] 100 [98.4-100] NA 99.6 [97.5-100]
Febrile neutropenia 4 (1.8 2(0.9) 0.66 [0.20-1.13]  50.0 [6.8-93.2] 100 [98.3—100] 100 [15.8-100]  99.1 [96.8-99.9]
Systemic inflammatory 6 (2.7) 0 (0.0) 0.00 [-0.79-0.79] 0.0 [0.0-45.9] 100 [98.3—100] NA 97.3 [94.2-99.0]
PPS: Point prevalence survey
APBSS: Antimicrobial and Patient Background Surveillance System
PPV: positive predictive value
NPV: negative predictive value
CI: confidence interval
NA: not applicable
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Table 1-7 Validation of the number and frequency of diagnoses (sites) of community-acquired infections in patients identified for antimicrobial administration in PPS or APBSS

Diagnosis (site) Frequency Frequency Cohen’s kappa, Sensitivity, Specificity, PPV, NPV,
(PPS), (APBSS), value [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CII
n (%) n (%)
Infection of ear nose throat 2 (0.9 3 (1.4 0.80 [0.40-1.19] 100 [15.8-100] 99.5 [97.5-100] 66.7 [9.4-99.2] 100 [98.3—100]
larynx mouth
Acute bronchitis or 1(0.4) 2 (0.9 0.66 [0.01-0.87] 100 [2.5-100] 99.5 [97.5-100] 50.0 [1.3-98.7] 100 [98.3—100]
exacerbations of  chronic
bronchitis
Pneumonia 35 (15.7) 27 (12.1) 0.74 [0.61-0.87] 68.6 [50.7-83.1] 98.4 [95.4-99.7] 88.9 [70.8-97.6] 94.4 [90.1-97.2]
Cardiovascular infection 2 (0.9 2 (0.9 1.00 [1.00-1.00] 100 [15.8-100] 100 [98.3-100] 100 [15.8-100] 100 [98.3-100]
Intra-abdominal infection 34 (15.2) 31 (13.9 0.77 [0.64—-0.89] 76.5 [58.8-89.3] 97.4 [93.9-99.1] 83.9 [66.3-94.5] 95.8 [92.0-98.2]
Cellulitis, wound, deep soft 8(3.6) 4 (1.8 0.49 [0.08-0.89] 37.5 [8.5-75.5] 99.5 [97.4-100] 75.0 [19.4-99.4] 97.7 [94.8-99.3]
tissue not involving bone, not
related to surgery
Septic arthritis, osteomyelitis, 2(0.9) 2(0.9) 0.50 [-0.20-1.19] 50.0 [1.3-98.7] 99.5 [97.5-100] 50.0 [1.3-98.7] 99.5 [97.5-100]
not related to surgery
Symptomatic lower urinary 2(0.9) 0 (0.0) 0.00 [-1.38-1.38] 0.0 [0.0-84.2] 100 [98.3—100] NA 99.1 [96.8-99.9]
tract infection
Symptomatic upper urinary 14 (6.3) 14 (6.3) 0.77 [0.59-0.95] 78.6 [49.2-95.3] 98.6 [95.9-99.7] 78.6 [49.2-95.3] 98.6 [95.9-99.7]
tract infection
Prostatitis, epididymo- 4(1.8) 4(1.8) 1.00 [1.00-1.00] 100 [39.8-100] 100 [98.3-100] 100 [39.8-100] 100 [98.3-100]
orchitis, STD in men
Laboratory-confirmed 3(1.4) 1(0.4) 0.50 [-0.20-1.19] 33.3[0.8-90.6] 100 [98.3-100] 100 [2.5-100] 99.1 [96.8-99.9]
bacteremia
Clinical sepsis 1(0.4) 2(0.9) -0.01 [-1.14-1.12] 0.0 [0.0-97.5] 99.1 [96.8-99.9] 0.0 [0.0-84.2] 99.5 [97.5-100]
Febrile neutropenia 2(0.9) 1 (0.5) 0.66 [0.01-1.32] 50.0 [1.3-98.7] 100 [98.3—100] 100 [2.5-100] 99.5 [97.5-100]
Systemic inflammatory 5(2.2) 0 (0.0) 0.00 [-0.87-0.87] 0.0 [0.0-52.2] 100 [98.3—100] NA 97.8 [94.8-99.3]

PPS: Point prevalence survey

APBSS: Antimicrobial and Patient Background Surveillance System

PPV: positive predictive value
NPV: negative predictive value
CI: confidence interval

NA: not applicable
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Comorbidity Frequency Frequency Cohen’s kappa, Sensitivity, Specificity, PPV, NPV,
(PPS), (APBSS), value [95% CI] % [95% CII % [95% CII % [95% CII % [95% CII
n (%) n (%)

Myocardial infarction 33 (5.7) 12 (2.1) 0.43[0.21-0.65]  30.3 [15.6-48.7]  99.6 [98.7-100]  83.3 [51.6-97.9]  96.0 [94.0-97.4]
Congestive heart failure 74 (12.7) 116 (19.9) 0.56 [0.47-0.66]  81.1[70.3-89.3] 89.0[85.9-91.6] 51.7[42.3-61.1]  97.0 [95.0-98.3]
Peripheral vascular disease 25 (4.3) 15 (2.6) 0.33 [0.08-0.58]  28.0 [12.1-49.4] 98.6 [97.2-99.4]  46.7 [21.3-73.4]  96.8 [95.0-98.1]
Cerebrovascular disease 107 (18.4) 66 (11.3) 0.59 [0.49-0.69]  52.3 [42.5-62.1] 97.9[96.2-99.0] 84.8[73.9-92.5] 90.1 [87.2-92.6]
Dementia 70 (12.0) 42 (7.2) 0.57 [0.45-0.69]  48.6 [36.4—60.8]  98.4[96.9-99.3] 81.0 [65.9-91.4] 93.3 [90.9-95.3]
Chronic pulmonary disease 56 (9.6) 39 (6.7) 0.49 [0.34-0.63]  44.6 [31.3-58.5] 97.3[95.6-98.5] 64.1[47.2-78.8]  94.3 [92.0-96.1]
Rheumatic disease 18 (3.1) 11 (1.9) 0.33 [0.03-0.63] 27.819.7-53.5]  98.9[97.7-99.6] 45.5[16.7-76.6]  97.7 [96.1-98.8]
Peptic ulcer disease 7(1.2) 27 (4.6) 0.28 [0.00-0.56]  71.4[29.0-96.3] 96.2[94.3-97.6] 18.5[6.3-38.1]  99.6 [98.7-100]
Liver disease (any) 20 (3.4) 24 (4.1) 0.57[0.38-0.77]  65.0 [40.8-84.6]  98.0 [96.5-99.0] 54.2 [32.8-74.4]  98.7 [97.4-99.5]
Diabetes (any) 160 (27.5) 165 (28.4) 0.67 [0.60—0.74] 77 5[70.2-83.71  90.3[87.1-92.9] 75.2[67.8-81.5] 91.4 [88.2-93.9]
Hemiplegia or paraplegia 32 (5.5) 1(0.2) 0.06 [-0.27-0.38] 1[0.1-16.2] 100 [99.3-100] 100 [2.5-100] 94.7 [92.5-96.3]
Renal disease 31(5.3) 44 (7.6) 0.73 [0.61-0.85] 90 3[74.2-98.0] 97.1[95.3-98.3] 63.6[47.8-77.6] 99.4 [98.4-99.9]
Malignancy 171 (29.4) 169 (29.0) 0.83[0.77-0.88]  87.1[81.2-91.8] 95.1[92.6-97.0] 88.2[82.3-92.6] 94.7 [92.0-96.6]

Solid tumor 152 (26.1) 153 (26.3) 0.83[0.77-0.88]  87.5[81.2-92.3] 95.3[92.9-97.1] 86.9 [80.5-91.8] 95.6 [93.2-97.3]

Hematological 20 (3.4) 17(2.9) 0.75[0.59-0.91]  70.0 [45.7-88.1]  99.5[98.4-99.9] 82.4 [56.6-96.2]  98.9 [97.7—99.6]
malignancy
Metastatic solid tumor 61 (10.5) 34 (5.8) 0.58 [0.45-0.71]  47.5[34.6-60.7]  99.0 [97.8-99.7]  85.3 [68.9-95.0]  94.2 [91.9-96.0]
AIDS 0 (0.0) 0 (0.0) NA NA 100 [99.4-100] NA 100 [99.4-100]

PPS: Point prevalence survey

APBSS: Antimicrobial and Patient Background Surveillance System

PPV: positive predictive value
NPV: negative predictive value

CI: confidence interval
NA: not applicable

AIDS: acquired immunodeficiency syndrome
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3) T — 2 WARITH T % ]
T —ZIWRICE L7 FEIZ, PPS Ti% 1292 43 (ZAHEDH 12xf LT APBSS 1% 2.5

%"C\g?)/) f:o

1-4 552

ARFFETIX, DPC 57— 4 & JANIS 7 — % L 0 FLE SR O £ 53 iR E OIS
HHEFME MR & B, OHERBICET 27— 2 2HHT 22 27 5 APBSS %5
U, TOZYELNEMEZTM L7z, T ORE, APBSS 1EH1E KO 53 i % &
FBETHETEDLZ N RENT, EHIT, CAIs OF THHHED®Em THidk]) TEkE
JRYE | TEEBR] &V o EERKRBIZOWT S, T ORM & &\ kS EE TR E AT RE
ThdZENRHLMIT 0Tz, Fio, —A T U AFEMIZET DA, PPS Tl
1200 S0FREET 5 DI LT, APBSS IZHRETITH) 2N TEHZ LA LT,
I &0 APBSS 133 KL< FIEEOKRGHIGS CAls O EEREBIZIIT 551
PR A FH B SO B AR R SR I Z DWW T B O BV — X T AT — X BRI
AR TH L Z 2R L TV 5,

DPC 7 —% 6 HAls OFFEICET 2 ME TN 20H 0 | WTH G K - Rt
< PPV IZE L RWVERDZE ST S 2930, WFHOEE S HRARCKIERA &
W o T2 RFE OIRBICHKT T 5 P TN BE B GR L 7> TEB Y | JLEK O B 515 #
B2 O FMEE W 2 AV T HALs OFFENMTOI TV D, RIFSE T, FIRD T S
NTRBEICIR ST, HATs ICxF L CHIFEEA RS SN2 BE 2@ VBE ClET 5 2 &
MTE, PPV HEWRERDE O, SBITHIE L L T PPV SE < o e B/ & L
TIE, P HAT SN2 EBH ICIREE TITHEES T ORI TH L B2 5, HAls
DIEGEA TN THL SR DMROERAG S, HALs ORYWESA 2883 5 2 L I3
HLrEzond, TOEMITDPC T —¥ CIIERIEO AN THOR TWRNI ENE

<. Yamana & OHFFEIZEVT b HEFIE L AV 72 HALs O HIELEE DS 30%F2EE & K
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TLEDBHESNTND 30, MA T, IIEDANNTITFRIERICET 2 HHRE AN TE 72
Wed o ABEHFICEREID HALs A F0E L7235 G IR ISR ENREE S B 2 b b,
HAIs [Z8 W T BYES Z L2 —_A T AT =2 2RI T 5581213 APBSS 12
£V HAIs #%¢& L. HAIs &HFE SATIEGI DT PPS & [FAERD I TREYYEA 2 3
BTDHIEICED, PPS Bl & i U CTRIRANIC Y —_A T U 22179 Z LT
&2,

DPC 7 —# 5 SP, MP, CAls ORFEIZET 2 HEILFE DM DR D 23 A
RTCIIHERSFETEDL I EDNRBEINT, L2 L7225, Table1-4 T/RL7CED |
Bl ZE, BT E S AETIE A SN TV HAITIESP 2 E L FFETE T2
WRREMEDN S U | FiasX DR FERRIC LV EENEB L 5 2, £, ANZRERSCHERE
BT AR A 5 5 (endoscopic retrograde cholangiopancreatography : ERCP)
TENTIPTEE OB AN Y TH H, ZhHIEFiE LTDPC T —ZIZAJI LR
FHTH Y APBSS TIIMHTE TR, X T, BAALFIEEZZIT 2 EF BN
TIE, 7Zdmex /o RmitE#EZ2Z MP & LCHERTHZ &E23H 50831, APBSS Tt
INERET D IENHENL L T, 072, APBSS 4 H%WE LTV < LER
%,

CAIs DREBIEATHONT, JEFE D72 S FHEDAREETH 2 b DAL D o7, L
L7273 5 CAls O THHED = Thiidk) TEEPRGYE] MFEER] 130nTFhs,
Cohen’s kappa £%##{7% Substantial Tk ¥ | EE, FERE. PPV, NPV & EWWHERN

BJoNTz, 2D, Zivb OFEGES X DPC 7 — & 2> L#E7lE L < f5E T, APBSS
ZMOT I b ORIYEL BN PR, EEICET 29—~ T AT =2 DR
X+ AEETH D L EZ HiLd,

CCI 2 =7 & Ui #E oo Ef#E ] AN DOFRRE 2 7% L 7 i =0 32 FRAZB W T

B LIEHE A IR E OB R R 5 Wi e L8 LY — A T R 2B
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THAEREDIIRIIEE L EX DN D, AWZETIE. APBSS & MW FRE DR E
(2B L Tli% Yamana & OHFE L FEROFE RT3 FRENPEH NS OO, FEN
RV Z 0 > 72, APBSS 12XV CCI OXMRIEBETEEHWIEE CTRET D LI
HLboo, HEEEFIIBERRETE2LEAbND,

AN IN L ONEBETRERAND 5, ik COMETH Y | fisk DEMEIC X
D RER DRI D TREMEDS B 5, B HIEARRRII AN R 2 H o TH DT THREETH D |
s =R SRR DFRE Z % 1T T b, 7272 L, NICU (neonatal intensive care unit)
AL TELT, NEDOABLEE N D72 WiE Th D, MZx T, Table 1-4 TREIND

WY | ENTHPTEIE AR E U R S TODIEFIN D 72 Wil T D, E DT,
WAL 2 479 2 R0/ N B PR L AT TR O AR B 23 kR £
Mgk DBIEN K E < B DHAICIT APBSS I X5 —_A T U AT — X PNARIERET
HLAREM R ®H D, PPS % 2 A TITo7223, MM LT 1 ADEEZ 2 ATLE2—L
THOLNTRERTIEEN =0, PPS OFERBE - TV D RN S 5, ZIEEHEL LT
W2 PPS 28 1 BHTONIOHTH Y . FEIZ LV KRN/ EE T D/ ietErdH 25, &=
AN L0 AR NET UL PPV 8L O NPV OfERENER D ATREM R H 2 D
D, 7 — 2 O—HJE Z 7l L 7= Cohen’s kappa BT R E L LN LB BND,
JEYSEA IZ B W TIERE A DN b Db H Y | BREES TE TWARWVIEYES H 5 5,
PUEEROFBERICEA L QUIT — 2 2H L T\ 2\Wew, Candida BIZX 20T —7
IV BESE I e A E RO RE IS NS YLE 7 & D JRYYE 2 5 E L U722 72D HATs X° CAls %

/NG S FTREMED B B

1-5 /MG

AFETIE, AHIICERMEND DPC 7 —4 & JANIS 7 —4 1 b HIE IO M ARG

ROMHE B ORI Z | B GBI GSEA N B 8 THEE - /b T 29—~ 1 T
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AV AT LT %D APBSS OBRFEZITU, & DY & R Z MGE LT, PPS 25
FE L LT3l ofE S, APBSS 1L HALs X° CAls, SP &\ o 7o HUE 3O #5515 % 5
W—EETRETE S Z EARENT, R CAIs B W T Tifige) <o [IEMEPN G
FE] TBRER] LWV ot FEERYES @\ —BE TREMRETH > 72,

KU AT LOR|RILE DRI H D, 1ER., FEMRPIREIEY —_ A T 2 %24T 51
32 K729 /1% 2T T PPS ZAT O MEN B S T2, KA T A CIIEHTRE CHEET
HZEMTED, £, PPS TIIIEEITH MDD FETH L Z &6, (EROHIE
WHERHBEOEHTITO LOICHKRME T — 2708 mWBEECT — 4 25T 52 &
WEETH D, Tk LT APBSS Tid, TEROHUEEFAE M B DL & RO T3
fid 2 Z &N TE, FIEEORGHIGLCEIYEA I DOT REFHTREREZFEL L,
ZTOARMET —2 20t T 52 LN TED, 2K, EROPIFEIEMEHEOLE
HOBEAT OIS — A T U A TR TE h ol EGEL ) X THREE R
LW ERIZE SN2 XD EOmWHUE M AR OFHM AN 2 < 0 EHRE B T3 Hii nl
LD,

— 75 C HATs OISYSES DR ERSEICITGEN H Y . SBOLRPIHfFSN D, L
L. AWIET/RES Nz APBSS OMREZBEL . FINEM 95 2 & THER LV b3
IEMAICRLREZ N LT < kb EEXBND, ZAICKY, T—XIZESW L

V) SR 72 H U B LA SRR B~ O BB I S D,
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B2 E RBIEAROBBTERY —A 7V AVRT AR LIcHid IS
IEfEH X RTE B O

il

2-1 ##
T VIR T L RHUEEDOMEE OHEINA—R & 720 . AMR ([ZBE S 2 JE T H 00N
M5 EHESINTWND L, 2D, IR ERPUEEOBEIEME AN KD 51T
W5, 2023 T HARTHHH S AV EERIMPERR T 7 2 a 7T AL, SR A
RPUAE DA BESLTHINTVND 6, WA RKXARIETEZ D, HFIEHED
il B A A2 A T DB, FUR A A ABEE~BE R TR L CTRIET S
DOT Offi A HELE S TU 5 9, HATIL Japan Surveillance for Infection Prevention
and Healthcare Epidemiology (J-SIPHE) 7% DOT # H#EhatH 557 7V r—va v
AL TEY, J-SIPHE ©O7' 7 v b7 3 — A2 LY AARESEOZ & DOT O g
DA[E & 7o 72 35, LvL, DOT D i D A ClEfrE D% BRIk 2 16 4 H O RN
RNMAT REFGORENIRADLR D 5,
% 1 ETlE, DPC 7 —4 & JANIS 7 — & 76 H B RRYRIE S B O LB HAH AR

Wi L OBEERE LT 20 A7 A Th D APBSS ZBH¥ Lic, ZORERE, Sk
FECHIESE OB 535 (CAIs X° HALs, SP 72 YY) 2 ETHZ LN TE, HEDOEHW
CAls ThHiU, EYMEA Z mVEE TRIET D22 N TE LT EZH BN LIz 3%,
SFV, APBSS 2LV, ZNETDOT OATITHLMNZTE e o7z, EYYESL R
OPE A B AR L OREE R 2T 5 2 A TREIC > 72, Ll APBSS
ZIEH LTc ASTEE O A AMEDRIIFAT Hir TWh7guy,

B HEARBETIX, 2020 45 10 A £ Y Table 2-1 12779 ASTEEN 217> T\ 5, L
L. Figure 2-1 i@y, EHEAPPLIZEG R EINE 1 BERKK 37 O TH L
IR LRPUEEOER NS VMEAAICSH > 72, £Z T, AS F— A% LT, APBSS C

e Lz —_A T 257 —% (LLF, APBSS #+—~_A( T 25 —%) ZHWTHHE
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SR R TI A EAT o 12,

ARFGETIL, TN LARHEIED DOT % FEFHMEHEE & LT, APBSS #—~
A T VAT =B EROTEIAFOHIRE (pre-intervention HifH) & M A OHAR (post-
intervention #ifi]) THET 2 Z L2k, APBSS h—~_A T U A F = ZHW\ g

ADHMAMEZALNNIT L Z L2 ARNE LT,

Table 2-1 Antimicrobial stewardship program at Toyota Kosei Hospital

Member Interventions

Infectious disease physician  PAF for patients with bacteremia

o o PAF for patients with bacteremia in the absence
General medicine physician ] ) i .
of an infectious disease physician

) PAF  for patients administered anti-
Pharmacist )
pseudomonal, anti-MRSA agents

PAF: prospective audit and feedback

MRSA; methicillin-resistant Staphylococcus aureus
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. WM

DOT of carbapenem (/ 100 patient days)

ol o ol o ol o ol o ot
¥ S o &P S o i o oS oS
Toyota Kosei Hospital
site

—e— Hospitals claiming additional healthcare reimbursement for infection prevention and control fee 1 (median)

Figure 2-1 Days of therapy (DOT) with carbapenems at Toyota Kosei Hospital and
at hospitals claiming additional healthcare reimbursement for infection prevention

and control fee 1.

2-2 ik
1) T A

BHEARPEE xS L L, APBSS —~ 1 T U 27— & & W2 AR O HifH (pre-
intervention #i[#], 2022 4F 10 A ~2024 49 H) &M A% OHIH (post-intervention
HIfH, 2024 4 10 A ~2025 4 9 A) Z 0 HEIKRAIfENT (interrupted time series : ITS)
IR0 B U7z, ITS S I3 ADRIZIZEIT 2T U N L OKUESHA DAL 2 08T
HZET, ZOMNOEEEFAMNT L EFBRTFILETH D, IEROATELBTIX, /TA
DENCEIT DT U NI LAOFEFHE & St ARICEB T DHEHEZ T2 2 L1225, Zh
(kLT ITS MR H S 2 BB L T AR RITIEZ D L2 Rk

ft L7 ThH A I IR EBET L Z & T ABROHEEICRBIT %YM 2 EmD 5 2
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LRTEDHLINTND 3%,

2) BE R
BEE ST DPC 7 —4# (ABEEF 7 7 A /b, £ 1) B L UJANIS 7 — & & HIWV TR
Lo, WEE L7eT — 2%, Fln, MR, ABTHIM. BENSEL ., B, MisErEEES
Cl. ABethoFiir, Mgk, MEREPEGYE, B LB R, MEEKRGEE BT 2mtE
L7,

3) WL BRI 5 AS [HH)
I ANHI ORI TlX, Table2-1 [ZFE# S N7= ASTEE N T/, + XCHT7 41— K

Ny ZITEFANT 2l CTEREIESN, HIERFEORME=2 1) 7 L7
4 — KX 7 (prospective audit and feedback : PAF) [XIMIKEZ#E S HIE & 70 o 72 B
BLORFELESE D HE LR R TIT iz, 728, BRITEE ORENLET 5 F
THhelT bile, PRHIRERE S HIA T U VittEE AT FUEKE (methicillin-resistant
Staphylococcus aureus : MRSA) 38558835 D PAF (X, XIGIEDBLE & 72 o TR RE
F O RS M E LR YT e, 72, B 1 BIEGWESRMEE 7 7 L
VAERIT, MEIG U TT 4 — Ry 7 M Thivie, 7k, BTSN hik &7

D F Tl b7,

4) T A
(1) APBSS #—_A T 257 — X DERL

BHEARRICBWT APBSS —_A( T U AT — X ZERT A 72012, 2019 4 1
H~2024 %6 HE O DPCT—4% (EF 774 /V, 1) BIXWNJANIS 5 —% %
Wz, F7-. Mk F i1 2022 £ 4 H~2024 46 HE o DPC5—#% (EF 7

7 A #ER 1) BELOJANIS 7 —F & e, xtGiiax T o 2 8- HEARPE O
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KR T DR FFOMERX DY —_A T U AT —H 2SR T— 2 L L THWD 2D
ZHEAERICHTIE T 5 500 KA LOHiEt CTh 5| eI A e, ILEIE AR, YiEr
Beo 3 Mgk TH T — & ZUVE LTz,

BB ATE DT — 2 WL SR+ TH 53546, ER ORI X 0 &4 < 3k S
NWOAREMEN & D, Bl 21X, APBSS #—_A 7 U 27— INEMMOHEEA TH 2
2024 F 6 AR L BRGE LIEFIClL, ENLIBEDO 7 v —7 v 77 — 2 B3R L7
Wz IREMBE SR E < BEH SN T LE S AR H D, 2O L 9 Z2ipEHE O
W/ NFET 28T B 72012 APBSS = T v AT — X OFERERIL, IR B 3
2024 4 3 H 31 ALRIOEFNCIRE Lz, ZHIC XY, FREFNCOWTHRAK 3 22 H
DOIBHMIR 2 fEfR L T\ D

ROHEHIZONWTI—_A T AT = AF L, B HEARBEIC BT DFERHERT
— 4B L OS MRk T — & ZERk LTz 1) B8~ AR USRS A B I
G (HAIs or CAls) O#IG, 2) ikEFICHIT 5 R2BPIHESED DOT, 3) IEEN
JRYLE R 1T BT 2 Rt KD DOT, 4) BHEBREEIZH T 2 RMAIFLHEIED
DOT, 5) 2'J AatEfEE (gram-negative rod : GNR) (2 X % BILIERH (2351 5 %k
BIGE SR D DOT, 6) SFURYSEBF ICE 1T 2 BEN T (FElin, MR, Mo BEfEE,
TR, AR, PBENSET, B, M EMEES, CCL. M), i, Mk -
NI YE - B BB R D 3 DOBYYES Z L OFFEY — A T AT =2 T Thb
CAIs ITFRE L THEH Lz, RYYEL Z L DY —a T 257 — & THUOZERYYE T
T4 H APBSS TEIWHE THRETE D Z EDMERINTZHLDOTH D 36, T b OREYE
SELISR D CALs <° HAIs ITEYYE DR ERGE N @< W ed, =AM T U AT —F D
TERUIAT DRI > T, DS ARG T GNR IZ X 2BYUEICK LT Sh D
ZENEL, GNR ICE DHMERFICBNTHHh—_A T 27— & Z/ER LTz,

APBSS $—_A T U AF—H 28T 5 DOT (/case) 1% 1IEFIH-Y DGR L L
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THERH LT,

(2) APBSS H—_A T U AF — & & W= A
AS F— A2 T(Q) APBSS H—X_4A F 25— DOERK] OEHETRLE 1-6) O

APBSS #h—_A T U AT —& % 2024 /- 10 A 4 HIZIER L, AS{EBOLE SO
T & T>72, 7238, APBSS —~A F7 A7 —Z (T AS F—AICFTE L WIE

(ZITRB S o Tz,

(3) pre-intervention #2311 % AS Ik E)
pre-intervention #if#] CiX, J-SIPHE X U i L 7= DOT 7 —% DA% 3 1HIZ 1

[l AS F— AR L72, BAREIZIX, Figure 2-1 X 512, BHEARRL LW J-
SIPHE (27 —# Z 2t U T2 A A E &Yt 5 m BN 1 fiigk® DOT H kH#ef

T — X T iz,

5) FEAfiTE H

FEFAREE &2 LSRR LRBEE D DOT & L7z, BIRIFHE Z2 Hisk R 3o
DOT., AFHEEGESRE (Mg, MEPEREYYE, B &HE K. GNR HME) ([CB152 01
NN LRPUEIED DOT & Uiz, $£7, ORMOTEEDO LT bR T 5729
PLESEAMA] DOT o7 —% b L7z, DOT [ XESLEBREENICE % — AMR E
RV 77 LR 2—Z LV - B INTWD J-SIPHE OF — X % H -, 7=
72 L. SREYIERF 2B 5 DOT 1% J-SIPHE TS T& 202, APBSS % [

WTCHIHE L 7=,

6) MEatALER

HEFM AT 1L+ _ T R software (version 4.3.3. R Foundation for Statistical

37 (B KREFEKRFRE)



EWPFERE I R

Computing, Vienna, Austria) % A\ CTIT- 7=, ITS (ZHriviRellmes v & =04
ZED . STARIHEDT T MU LOEL A LTz, AEIMEEZZE L, R4 5N —
EFEom v JHEZOEET VE RN, BEESHTE LT, pre-intervention #ifl] (2022 4F
10 A ~2024 49 A) & post-intervention HIfi] (2024 410 4 ~202549 H) O H/v
IR L FRHUE D DOT D434 % Mann-Whitney U test (21 0 H#k U7z, A EAYE
5% & LT, Fio, MEEMNELBE O NPT LS~ LR PIEFEOMEH & B3
HEINTND 394, 2078, MIERNFEFTABLE 72 o T E B CREH S L7z FrisE 4 B
WTH AR LR HED DOT 25 L, ITS 217 >7, MARHRIZBN T, Akt
BE OB RLEEL O 72 EOMODKRFIZ K D U LRHUEHE D DOT DA H)
NIRRT DN B D, ABEE O R TIEL, FlmorER]. AR & 2 15 4k
7= (Standardized Mean Difference : SMD) XV g U7z, F7o, EHEGOMLEZ
&L ORI L5 RER RN RN L AR T 5720 J-SIPHE (7 — % & 42
g~ 2 YR A NG 1 RUE a2 381F D I 3SR ARHUE KD DOT O e fi %
ITS T XV bl U7z, JEYeER M BONGR 1 BHEMiRx © 7 — & 1% J-SIPHE L Y 2025 4

10 A 31 BicHItE L 7=,

7) fi ELAIRLRE
AWPgE BRI R M E AL B2 TR S (2023-ST35), Azxig & ¥

DEMBT - BRI SRS Lic o TEME N, A1 T+ — LK -

Aty FORFFIRRI NN, AT FT U AR S,
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1) BEY
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BEE L Table 2-2 (Z7- 71D ThH V| pre-intervention ] & post-

intervention [T SMD 2\ 371D 0.1 K TH Y K& 2= X2 ho 7=,

Table 2-2 Patient characteristics

Pre-intervention period,

Post-intervention period,

Characteristics N = 31,986 N = 15,667 SMD
Age, years, Mean (SD) 65 (22) 66 (21) 0.03
Sex, n (%) -0.02

Female 14,321 (44.8%) 6,830 (43.6%)

Male 17,665 (55.2%) 8,837 (56.4%)
Length of stay, days, Mean (SD) 12 (16) 12 (13) -0.05
Hospital mortality, n (%) 1,744 (5.5%) 715 (4.6%) -0.04
Solid tumor, n (%) 6,811 (21.3%) 3,392 (21.7%) 0.01
Hematological malignancy, n (%) 703 (2.2%) 414 (2.6%) 0.03
Charlson Comorbidity Index, Mean (SD) 1.47 (2.00) 1.48 (1.98) 0.01
Surgery during hospitalization, n (%) 15,613 (48.8%) 7,726 (49.3%) 0.01
Pneumonia, n (%) 2,212 (6.9%) 1,204 (7.7%) 0.03
Intra-abdominal infection, n (%) 1,395 (4.4%) 650 (4.1%) -0.01
Pyelonephritis, n (%) 827 (2.6%) 352 (2.2%) -0.02
Gram negative rod bacteremia, n (%) 788 (2.5%) 363 (2.3%) -0.01
Detected bacteria, n (%) *

Enterobacterales ECK 495 (1.5%) 239 (1.5%) 0.00

Pseudomonas aeruginosa 538 (1.7%) 241 (1.5%) -0.01

3GC-nonS Enterobacterales (excluding 536 (1.7%) 256 (1.6%) 0.00

ECK)

SD: standard deviation. SMD: standardized mean difference. ECK: Enterobacter cloacae complex, Citrobacter
freundii, Klebsiella aerogenes. 3GC-nonS: third-generation cephalosporin-non-susceptible.

* Limited to patients receiving antibiotics.
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2) ST AN
(1) AN APBSS $h—_of TV 2T — 4

B EAIRBEC BT D PR EIEEOBES 2T 2 72012, (RO EIE Y — 1
T UATIIMRT D2 EDTERNP-TZ, FEDOHIAKICIK T 2 &G #IS D/ FE, S
FEA B OB S Eh a3 L OB A 57 — % & APBSS I L v ATk L, #Eli & 1T -
7

JEARBENICE 1T D APBSS —_A T U A7 =X OFERWEBZ 5T LT & 2
A TN SSRR LR HEDS CALs THEH S 72HIE 1T T5%HI1%E THER L. Z&)23 727
-7 (Figure 2-2), —J7 T, KYYEL B0 DOT Tk, BEYFITKE REEH N 20
LR BT, MENENEYLE TRIC L 3SR A RPIESEO DOT 23 L TR0, iz
T, AS F— LA OE#EWG TH 5 GNR HIIEIZR T H ALK AR HEIKD DOT
NN L T /= (Figure 2-3, Supplemental Tables 2-1, 2-2, 2-3, 2-4) .,

100% 1

75% 1

Indication

50% 1 CAls
HAls

Proportion of DOT for carbapenems

0% 1

2019 2020 2021 2022 2023 2024
Year

Figure 2-2 Annual trends in carbapenem indications at Toyota Kosei Hospital.
DOT, days of therapy; CAls, community-acquired infection; HAIs: healthcare-

assoclated infections.
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Intra-abdominal infection

Pneumonia
15
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3 == =! 2
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2019 2020 2021 2022 2023 2024 2019 2020 2021 2022 2023 2024
Year Year
Urinary tract infection GNR bacteremia
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o 5 [m]
5
0 l | ‘ | 0 | |
2019 2020 2021 2022 2025 2024 2019 2020 2021 2022 2028 2024
Year

Year

Antibiotics class

Penicillin
Anti Pseudomonas Penicillin
Cephalosporin 1 gen
Cephalosporin 2 gen
Cephalosporin 3 gen

Anti Pseudomonas Cephalosporin
Carbapenem or Penem
Macrolide

Fluoroguinolone

Anti MRSA agent

Other

Figure 2-3 Annual trends in DOT for various infectious diseases at Toyota Kosei

Hospital.

DOT, days of therapy; GNR, gram negative rod; MRSA, methicillin-resistant

Staphylococcus aureus.
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Ltk T APBSS —_A T U AT — X DERMBE oW LTI=& 2 A, T/ A
APLH R HABE OIS D EOFEICRE BT LN - 72 (Figure 2-4), L
2L, JBYYES B0 DOT SREREE R IITEWA R 517 (Figure 2-5, Supplemental

Tables 2-5, 2-6, 2-7, 2-8) .,

100% A

75% 4

Indication

D CAls
. HAls

50% 1

25% 1

Proportion of DOT for carbapenems

0% 1

\’o\P

o @
Y\O‘E'Q\ \Aog‘)«a \AO"Q\\B w7

Figure 2-4 Indications for carbapenems in various hospitals.
DOT, days of therapy; CAls, community-acquired infection; HAIs, healthcare-

associated infections.
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Pneumonia Intra-abdominal infection

Urinary tract infection GNR bacteremia

10

DOT (/ case)
DOT (/ case)

0
\s ? < & \a ? < &
Q\\e\ Q\@ & O‘._;Q‘\ Q\@\ & & &
& & = & 0,3 N o
i RS S ) A < A &
o o
2 2
& &
<8 Py

Figure 2-5 DOT for various infectious diseases in various hospitals.

Antibiotics class

D Penicillin

Anti Pseudomonas Penicillin

Cephalosporin 1 gen
Cephalosporin 2 gen
Cephalosporin 3 gen
Anti Pseudomonas Cephalosporin
Carbapenem or Penem
Macrolide
Fluoroquinolone
Anti MRSA agent
D Other

GNR, gram negative rod; MRSA, methicillin-resistant Staphylococcus aureus.
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(2) APBSS #—_A T AF — NGB BHEARRRICEIT S AS ORFE A &%t
R

APBSS ¥ —_A T AT —& L0 | JERENEYSES KOV GNR @ IEIC BT 5 L
NN LRPEEOE ELDFREETH D Z LR Sz, 2 b OREROREIC
DNTAS F—ATHRHFEITV, RO L EZFRIZITY 2 & & 725725 1) AmpC il
FIFEAEEARE Y A7 I L TH 4RE7 7o AR Y URFIEESC T VAR X

PLEE, STERAIL AR L SNLT-D, 2o DEAOELG LG 2 2, 2)

}N

| g
IR L TSR L RETE A RG-S 2 LML LT W EOHmEDRH Y |
o BT 7 & LRHLEIEDEENE T H DG EITIT I L3R DR GIE IR LS O H 253
RI D ZENHERSNTOD D, BRIRE ZARANS L2 WV AR LRUE I O 5
ERET D (272U, o BT 7 Z DFRPUREEICIMEEZER L TV L 56 2R<) 2
45 3) extended-spectrum B-lactamase (ESBL) FEARIC LD HEIMIERF IZR L TR

TAZS = NPHNTHLD EOWREND D20, AAIOE G Z a5 1647,

3) FFifhiHE H
(1) &2 DOT D%k

post-intervention #Iff] CITHEFHMIEE T 5 VAR LZRPLIHEIED DOT (/

100 patient days) A EIZJA L7225 (level change: -0.69, 95% CI: -1.2 to -0.13, p
=0.017), AEREE O R 57 (slope change: 0.07, 95%CI: 0.00 to 0.13, p
=0.045) (Figure 2-6, Supplemental Table 2-9), 4##5IFLEZE DOT (X Figure 2-7
DB THoT=, JEESZHTITIBVTH post-intervention W] TIX /L IR A RPUF
3£ DOT (/100 patient days) 2A B Lz (FhfiE [ &EpE] 2.77 [2.56-
2.95] vs 2.04 [1.87-2.15], p < 0.001) (Figure 2-8), MIKEMNE TAREE 722> 7ERI T
i SN BTSN BRI T ARITIC BV T H ., post-intervention BRI TIX A /3%

LRPUEFE O DOT (/100 patient-days) 238 &2 L (level change: -0.60, 95%
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CI: -1.1 t0 -0.15, p = 0.011) . fHZ DE LITA N7 > 7= (slope change: 0.04,
95%CI: -0.02 to 0.09, p = 0.20) (Figure 2-9, Supplemental Table 2-10), F 7=,
post-intervention i CIIRIKAIFEMIA H TH 2 PiikRE 3 DOT (/ 100 patient
days) I1ZHEIZHAD L (level change: -1.7, 95% CI: -2.8 to -0.58, p = 0.004) . fHX D
BALIZ R S/ 0v> 7= (slope change: 0.03, 95%CI: -0.10 to 0.16, p = 0.70) (Figure
2-10, Supplemental Table 2-11), SZHHIOPHEIREH D DOT (% Figure 2-11 D@ Y
Tholo, Fio, YR M LR 1 BERRIZIB T D A LRHEHED DOT
(/ 100 patient days) (3 Figure 2-12 3 & T Supplemental Table 2-12 D@ Y | post-
intervention #[H] CTHEZENI R 51727 -7 (level change 0.08, 95% CI: -0.03
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Figure 2-6 Interrupted time series analysis of DOT for carbapenem in the pre- and
post-intervention periods.

The blue dots represent the observed values. The solid blue line represents the
predicted trend. The dashed red line illustrates the counterfactual scenario. The
shaded areas indicate 95% confidence intervals for the predicted trend (blue) and

counterfactual scenario (red). The dots represent individual data points.
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Figure 2-7 Trends in the DOTs, as distinguished by class.
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Antibiotics class

D Penicillin

. Antipseudomonal Penicillin
|:| Cephalosporin 1 gen

. Cephalosporin 2 gen

D Cephalosporin 3 gen

. Antipseudomonal Cephalosporin
|:| Cephamycin or Oxacephem

D Carbapenem
D Fluoroquinolone
. Anti MRSA agent

D Trimethoprim-sulfamethoxazole

. Other

DOT, days of therapy; MRSA, methicillin-resistant Staphylococcus aureus.

w

DOT of carbapenem ( / 100 patient days)

Pre-intervention

Post-intervention

Figure 2-8 Comparison of DOT for carbapenem pre- and post-intervention.

DOT, days of therapy.
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Figure 2-9 Interrupted time series analysis of DOT for carbapenem excluding use
in the hematology department, in the pre- and post-intervention periods.

The blue dots represent the observed values. The solid blue line represents the
predicted trends. The dashed red line indicates the counterfactual scenario. The
shaded areas indicate 95% confidence intervals for the observed trend (blue) and

counterfactual scenario (red). DOT, days of therapy.
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Figure 2-10 Interrupted time series analysis of DOT for anti-pseudomonal agents
in the pre- and post-intervention periods.

The blue dots represent the observed values. The solid blue line represents the
predicted trend. The dashed red line illustrates the counterfactual scenario. The
shaded areas indicate 95% confidence intervals for the predicted trend (blue) and
counterfactual scenario (red). The dots represent individual data points. DOT, days

of therapy.
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Figure 2-11 Trends in the DOTs of antipseudomonal agents, as distinguished by class.
DOT, days of therapy.
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Figure 2-12 Interrupted time-series analysis of carbapenem for DOT in hospitals
with additional healthcare reimbursement for infection prevention and control fee 1.
The blue dots represent the observed values. The solid blue line represents the
predicted trend. The dashed red line illustrates the counterfactual scenario. The
shaded areas indicate 95% confidence intervals for the predicted trend (blue) and
counterfactual scenario (red). The dots represent individual data points. DOT, days

of therapy.
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Figure 2-13 Interrupted time series analysis of carbapenem DOT for four infections.
This figure presents interrupted time series analyses of carbapenem DOT for (a)
pneumonia, (b) intra-abdominal infection, (c) pyelonephritis, and (d) gram-negative
rod (GNR) bacteremia, comparing pre- and post-intervention periods. The blue dots
represent the observed values. The solid blue line represents the predicted trends.
The dashed red line indicates the counterfactual scenario. The shaded areas indicate
95% confidence intervals for the predicted trend (blue) and counterfactual scenario
(red). DOT, days of therapy.
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Figure 2-14. Trends in the DOTs, as distinguished by class in two infections
identified as key challenge for an antimicrobial stewardship in Toyota Kosei
hospital.

The stacked bar charts display the monthly antibiotic DOT per 100 patient days,
stratified by antibiotic class, for (a) Intra-abdominal infection and (b) GNR
bacteremia. DOT, days of therapy; GNR, gram-negative rod; MRSA, methicillin-

resistant Staphylococcus aureus.
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) i FRAIELE
AT E IR AR OIRBRESEEZ B S TER I (No. 2024-ST21), A&Exf5 L

T o AMBE - EFSRITIEICEE T D MBFREHC L7z d - THEMi S iz, AT —FN— 2R

. BEAMIIERN SR 5720, BAROEANERRELEIHEN, 1T —L K3
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L FREERS LT,

3-3 ik

1) B

SRR IR OB 72 Sz Dik 701,493 A THY | flAANKIG L7257
DI 25,572 N Th o7z, MAAIRIGIER D 5 B ABLIRFIERFID 3,367 A, HKIGH
JEGIA 22,2056 N TH 7= (Figure 3-1), Hcld Table 3-1 12/~ 90 THY, A
BETaRES] 3 K O SRIGFRIER OF I O H MBI Z N4 51 3%, 44 7%, H— =R
TOIHMTST SITIEFNIZINEI 90%, 95% Th > 7o, BE T ROERMERBITK X 7o

#3727 o 7= (Supplemental Tables 3-4, 3-5),

’ Patients with pneumonia between January 1, 2012, and January 31, 2023* (n=701,493) ‘

| *Suspected cases and post-admission complications were excluded; only first episode was included.
’ Patients who began antibiotic treatment between January 1, 2013, and December 31, 2022 (n=678,610) ‘

’ Patients diagnosed with pneumonia either on the treatment start date or the day prior (n=373,770) ‘

Excluded patients (n=348,198)
The start month of observation in the database was within 1 year prior to the index date (n=107,658)

* Patients < 18 or > 65 years old (n=135,841)

*  Month of the index date or the index date + 7 d was the same as the month when the observation ends
in the database (n=1,465)

* Hospital-acquired pneumonia (n=3,053)

*  No antibiotics prescribed after hospitalization (n=468)

+ Diagnosis of bronchitis or upper respiratory infection within 30 d before the index date (n=85,719)

* Diagnosis of other infections within 30 d before the index date or during the period between the index
date and the hospitalization date (n=8,701)

Included in analyses + Treatment duration > 28 d (n=408)

(n=25,572 e Treatment duration < 4 d (n=4,885)
Outpatient case Inpatient case
(n=22,205) (n=3,367)

Figure 3-1 Flow chart of patients included in the study.
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Table 3-1 Patient backgrounds in inpatient and outpatient cases
Inpatient treatment, Outpatient treatment,

Characteristics N = 3.3671 N = 22.205!
Age 51 (41, 59) 44 (35, 54)
Sex

Female 1,081 (32.1%) 9,382 (42.3%)
Male 2,286 (67.9%) 12,823 (57.7%)

Myocardial infarction
Congestive heart failure
Peripheral vascular disease
Cerebrovascular disease
Dementia
Chronic pulmonary disease
Rheumatic disease
Peptic ulcer disease
Mild liver disease
Diabetes without chronic complications
Diabetes with chronic complications
Hemiplegia or paraplegia
Renal disease
Malignancy
Moderate or severe liver disease
Metastatic solid tumor
AIDS
CCI

0

1

2

3

4

>4
ICU
Mechanical ventilation
Oxygen therapy
Number of beds?

0-19

20-199

200—499

500+

Unknown
Steroid
Anticancer drug
Immunosuppressant

Number of prescribing medical institutions

1

2

3

4
Escalation

Antimicrobial use without Rank setting

Length of stay

91 (2.7%)
548 (16.3%)
193 (5.7%)
314 (9.3%)
17 (0.5%)
1,083 (32.2%)
154 (4.6%)
619 (18.4%)
605 (18.0%)
301 (8.9%)
211 (6.3%)
53 (1.6%)
190 (5.6%)
535 (15.9%)
29 (0.9%)
219 (6.5%)
5(0.1%)

1,274 (37.8%)

653 (19.4%)
523 (15.5%)
326 (9.7%)
179 (5.3%)
412 (12.2%)
157 (4.7%)
222 (6.6%)

1,500 (44.6%)

93 (2.8%)
731 (21.7%)
1,394 (41.4%)
1,149 (34.1%)
0 (0.0%)
833 (24.7%)
310 (9.2%)
107 (3.2%)

3,038 (90.2%)
321 (9.5%)
8 (0.2%)

0 (0%)
1,252 (37.4%)
17 (0.5%)

9 (6, 15)

106 (0.5%)
911 (4.1%)
525 (2.4%)
694 (3.1%)
21 (0.1%)
9,261 (41.7%)
712 (3.2%)
2,298 (10.3%)
2,419 (10.9%)
272 (1.2%)
419 (1.9%)
74 (0.3%)
277 (1.2%)
1,452 (6.5%)
31 (0.1%)
459 (2.1%)
22 (0.1%)

10,191 (45.9%)
7,487 (33.7%)
1,891 (8.5%)
1,430 (6.4%)
361 (1.6%)
845 (3.8%)
NA
NA
NA

14,133 (63.6%)
2,410 (10.9%)
2,854 (12.9%)
2,806 (12.6%)
2 (0.0%)
4,448 (20.0%)
787 (3.5%)
329 (1.5%)

21,044 (94.8%)
1,134 (5.1%)
26 (0.1%)

1 (<0.1%)
2,849 (12.9%)
127 (0.6%)
NA

1Median (IQR); n (%)
2Last prescribing medical institution

AIDS: acquired immunodeficiency syndrome

CCI: Charlson Comorbidity Index
ICU: intensive care unit
NA: not applicable
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2) 16HEIH
TR T OITERN ., ABEIRFIESIA 1,087 A (32%) | S SRIGHIER] S 15,614

A (70%) Th o7, WIS 10 FRIZ BT 2 EHER O EE X Figure 3-2 TR
TR . ABEIRPRIERI TIE 31-35%. ARIGHRIEGITIX 67-72% THERS L. FIRHERIZ
REBREATR SN2 0o T, WRRBIM OS5 AmIE, ABRERIERS TIX 7 A, SRR
JEFITIX 5 AMB I 7 AMICE—27 A b, FFRHERIC R E 22 0ITR e
> 70, ABRIREIEFNZ IV T, IR I B ABEIc T b7z, ARSI EERIZ B
T, ABERT, ABEH . 1BEEE OHUEIEIC L DGR (H) odefE (Uo7l X
ZzhZzh 0[0-0], 7[5-10], 0[0-4lTh o7z, HHIHEOHEHR THSH 7T HHIZBWT
13, ABE TR 2 fitfe L TODRERI D i b 2 < | IR IZTEHR A ikt L T 2 ERI O E

Al1X 2016 LI T - 72 (Figure 3-3),
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Inpatient treatment Outpatient treatment
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Figure 3-2 Annual trends in proportion of short-course treatment and duration of
treatment.

a. Annual trends in proportion of short-course treatment among inpatient cases. b.
Annual trends in proportion of short-course treatment among outpatient cases. c.
Trends in duration of treatment among inpatient cases. d. Trends in duration of
treatment among outpatient treatment cases. Blue shaded areas are Clopper—

Pearson's 95% confidence interval.
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Day 3

100% 4
75%
50% A
25% A

0%

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
year

proportion

Day 5

100%

75% 4

50% 1

25% 4
Location

0%

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 . Pre hospitalized with treatment

year I

I:' Hospitalized without treatment
I:' After discharge without treatment

proportion

Hospitalized with treatment

Atter discharge with treatment

Day 7

100%
75%1
50% 1
25% 1
0% [ 11 ] [ ]

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
year

proportion

Day 10

100% 4
75%

50% 1

proportion

25% 1

0% 1

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
year

Figure 3-3 Hospitalization and treatment by number of days of antimicrobial
therapy in inpatient cases.

a. Hospitalization and antimicrobial therapy on day 3. b. Hospitalization and
antimicrobial therapy on day 5. c. Hospitalization and antimicrobial therapy on day

7. d. Hospitalization and antimicrobial therapy on day 10.
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3) HUEFE DRI

BB OFESE DOT OF|A 13 Figure 3-4 OFERIIE B VT, BRERIRE 5125
L HNE D ABHRFIES] Tl 59-68%. ARIBHRIESI Tl 3-9% CTAH) L, FRHEBEIZK
EREATR SN2 Do T, R OTIE S DOT OFA 13 Figure 3-5 OfERAE 5N
2o FRIEHIEIKIZIT 2 R0 DOT OHERBIL, ABHERIEFI TIX, WIhofEb <=
U URPIEHE (33-48%) B IO 3-4 7 7 v AR Y RFIEHE (27-34%) H
wbEGDE L SSRIBFHERNITE 3-4 1Rt 7 7 v AR Y U RHUEHE (56-75%) 73
bEEVREN T, FHETIEIEIZE T 5 %7600 DOT IZFRHEBIC K E B 7S
Nizhoiz, BOPIEIRIZEIT 5 %45 DOT OHERB X, ABHRFER Tld=v1V
FRHEHEOEIAE AR E HML (2013 4F : 9%, 2022 4F : 46%) . #H 3kt 772X
R RPUAHE (2013 F 0 10%, 2022 F : 2%), v 7 v T A FRHUEHE (2013 4F -
25%, 2022 4F : 14%), 74 nx ) vl Rbi@EE (2013 4F : 51%., 2022 4F : 35%)
DEIEPD UTeo SRIGHRIER] T H ABLiaBRIER] & RIROBEm AR 5, <=2V &~
FRHUAEOEIAE AR E HIML (2013 4F : 5%, 2022 4 : 35%) . # 3kt 77
RY VSRPUESK (2013 4E: 9%, 2022 4F :5%) . v 7 17 4 RAPIEL (2013 4 : 30%.
2022 FF 1 16%) ., Z/vA X v R bR (2013 4F 1 52%, 2022 4 : 41%) OFIG

DM LT,
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Outpatient treatment

route

oral
iv

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

year

Figure 3-4 Annual trends in days of therapy (DOT) by antimicrobial route.

a. DOT by antimicrobial route in inpatient cases. b. DOT by antimicrobial route in

outpatient cases. DOT by oral and intravenous administration were determined

and their proportion are shown.

oral, oral administration; 1v, intravenous administration.
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Outpatient treatment
Oral antibiotics

100% 4

75%4 I
50% 4
25%4

0%

Antibiotics class
Penicillin

Cephalosporin 1-2 gen

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

year

Intravenous antibiotics

100%

Cephalosporin 3-4 gen

Carbapenemor Penem

Anti MRSA agent

75%

50%4

) iiili
0% .llil

Tetracycline
Other

Macrolide
Fluoroquindone

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

year

Figure 3-5 Annual trends in days of therapy (DOT) by antibiotics class.

a. DOT by oral antibiotics in inpatient cases b. DOT by oral antibiotics in

outpatient cases c. DOT by intravenous antibiotics in inpatient cases d. DOT by

intravenous antibiotics in outpatient cases. DOT for each class antibiotics were

calculated for oral and intravenous antibiotics, and the proportion of each is shown

below.

MRSA, methicillin-resistant Staphylococcus aureus.
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4) Y7 T — T

PR B O IRWIERI D 5 BEINRE T O TESNIL, ABERIER S 1,274 A
403 N (32%). ASRIGHIERIZS 10,191 A 7,089 A (70%) ThH V. Ffhr & [k
DFERMNE BT (Supplemental Figure 3-1), <2 1 74 NRFUHEFKHEFBEDIE
Bl DB ABREFRIEGL 22 Bl TH D T 21T 5 2 LN TE oo Tc, SRIBHRIES]
DHH, w7 uTA NRPUREIEEAPRE CEENAR M T O IER]S 3,863 A
3,045 N (79%) & EfRHT L0 BEHNAROFIGNEOFERIG DTz, iz, 1A%
HRNE 7 B OIERI D b %0 > 72 (Supplemental Figure 3-2), 7/ 4w/ a
FRPUE K BEARIEOIER O 5 B ABEiaRIERIL 150 il TH 0 fiftr 21795 Z LA TE
otz SSKRIBRIERID 5 B, 7oA a s ) o AP R AR CRMTRET
DIV IERIE 8,572 AH 6,736 N (79%) & Tt K 0 b AR OEIE D3 m WO iE R
PIFONT-, Fo, WRREHIIZ S AM®H 2 WL 7 A ORERNZ T
(Supplemental Figure 3-3), B 7 7 & ARFUEIEHARIEOIERID 5 6 FIHIER
DATOIVIIEBNE, ABETRFRAESIA 1,498 AH 614 N (41%) . S RIREIEGIA 8,542
AH12,641 N (75%) TdHY . FHHT L HEHNEROEIEG 2 @ ORERG B 7,
F7o, BRI ABEHRAESITIE 7 RE]. ARIRBHEFTIE 5 A H DT 7 HH
DIEFINZ 7> 7= (Supplemental Figure 3-4), HiEHK D escalation 237720 >
TIEBID 5 B FEENERNT O TIESNIT. ABHERAESY 2,098 AH 924 A
(44%) . AMRIRHIERIAS 19,229 AH 14,663 A (76%) T V. T L v ELIE

HEOEIE DN EWEEER2E 54172 (Supplemental Figure 3-5),

Z

C

5) BT
iz DRZWIE B AZ X #RA DT O IEG 2 TP & 3 5 ERIEH L fiftr &

T otz R, BIHBROEIE T, ABTRIRAER] 30-38%., SMKIGHIER] 66-73% THER
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L. EfEHr & RO R DS DTz, PIEEIREDOERIZIB VT, Gap period % 0 H
ST LT fBAT 24T - T fE 5. BB OEIS 1T, ABRIBWEAER] 33-39%. Sl kibik
FERB] 72-76% CHERS L. FMAT & [AEROFE RS 5T,

3-4 EHL

ABFFE TlE, KIBRBRFE R T — & _— 2 & FW T B ARICE T 5 T lidk o165 R
AT Lo, BN M T O TV D FIEITKRE & RIER O RGO v, FRHIABLIRE
TEGNZ B W TIEBROEI G MRER NG Sz, Iz T, [Shorter Is Better]
&V SR DIVIAD T2 2016 LIRS & BB OFIA I3 72 < . ZOM&AH
A TIEFDITEE L TWARWATREME A RIE Sz,

ABETEHRAE BN U TUE, KIE TIRIE R 0 K& 53 A3 IBERALTT 8 2 WM TR Fe#% DAL
JiThDHOITx LT, BARTIZABEHIH FCOLTT 3 58 251G BIEF 1T mOFER 5
bivlz, AAROZMAEEFEPE TIX DPC flEEASN TS, DPC HIE T KEO DRG
(Diagnosis Related Group) il L1357 0 | MR T2 <, ABEREITIS U T
FERAFENER D 5, MA T, AARTIENDISHT DBER N IEFICEZ N 2 L S0 ERE
2 X0 ABEI IR ICRWEINIC S 5 76, D72, 1hHR % 58% LT BICRBET D
BINZ N EEZBND, FIENEREOHEZITO 7 HHIZBWT, AROMKEICREb 53
B ZZ T TV DEIGICRE RZRITFE O BTV RWW— T IBBERZ IR A2 317 T
WD EIE BRI LT e, ZAUTRERF RS 22 ABEHI 0 o3 22 inc sk LT %
EEBEZDND, BT T N—THTOFRER LY | OHERE O BEGEFZ 351 2 AT I E A7
BT & FREDFER DG DAL Z L s | IHERB O HEIZ X 0 ISR ~OEEI T/~ s
EEZ HND, PiE K escalation 23T TV RV EFNCIRE U CRENT 247 5 &, iR
Br & el U TR DEIA DS 10%FRE & O RERN S Sz, BMITICR VTR, B8
TRl FTBRABIC L 0 FUE S escalation SHVTZIEFINS —EE B T2IC, TRIR]
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MRRLS RO TLESTLIEBFINEENTWDAREMERH D, LNLARDNL, HEHK

oA

#

escalation SV TWARWIEB OARIZIRE L THEEIEEOE STV, PiEEK

H

escalation (222020 b FVREMBE OE F/LNAVLETHDH EE 2 HND,

AFAEFIEBNZ BN T S, AR OEI S IKE & FROERNIE LN, Ll
NE, KEE TS & AARTIEMEERE DO~ 2 77 A RIEEIG K 90% & FEH 12
BINTZ O T, FETRIGIEGI D 5 B, ~ 7 7 T A RRPUESEHAIFIEOREF 23 56> 5 H
BBEV, KETIE~ 7 174 FRIUEZEHEARIE & Bk < SLERIn R M T O T E RIS
BWTIL, 1BRHIEN 10 HREI TH DERIN R B ZNDICKT LT, HARTIZZ LA m
X/ v SRPUESEBERRE - BT 7 2 L RPUEIEHAPRIEICIB TS 5 HHHHWME T
H I DIEBI A Z2EE R DT BTz, SSRIBFIEGIC IV ClE, ARG RN L v %
ETETWnWse&EX b5,

T AR 2 PR OBRIRT, FHICRR D PRI OV CIIERMER IC K & 7281k
MBIz, ABETBIFIAES 6 K OSISRIGRIER] & H 1T, diT ik OTEER THERR S 5~
=2 U URPIEED DOT AR E ML, HREIN TWRWIEAITH 55 3 it~
7 B ARY CRHEHED DOT 238D Lz, BRIV TIE, 2016 4212 HEANMPE R R
T var7IoNRSh ARBIIIRAE Y 7 e AR CRAFEESY /v T A
RRFIEHE, 7rA X/ o RPEEDORL B L 8, ZOX5BERLHY .,
THHRICBNTEE T 7 v AR Y URPIEHEC~ 7 v T A FRIAEE, 7V 4 nx )
BRI DO FE BT EIG A L FLEERER OB IE LS HEE STV D & E 2
HiLD, ABRBEREFNC B W TIR APIEIED 5O 2B G ICE TR oz h oz, A
BEBBHERNZ B W TR A E IO IR A AL v FRICK G SN LEZ LN
L7280, BRIZBWTIERHO AL v FRBEVHEA TR EE X BV, JEATHE & [F]
BEDOTERNG DT 66, IR i@ Y | B AR TIXIRRZ 56 L7 HBICIBBE 3 D IERIA % < |
PO AA v F2fThT | ABEHIHEEOFETIHR 2 58x T DIEMN LN L BEZ b
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%o MHRIZIBWN T, O AL > FIE AR &2 5850 U, ERE 2 B 2 wTREM:
WD ENDRBINIAT S T E BRI TN D 66, 2D, HARIZBWTHEN
2 v FEEL TS BRERH D LEZBND,

AT B BT RERR DS 5, ICD-10 22— R&E AW did i@ #IcB LT,
ABEBEIEBNZ 3N TE DPC RPEABTIEFNZ T D23 7 — a IR H D H DD,
FE DPC J5 e ABRIE B SR FIE BN B T Z O IEREMEDSH H2MT 72 - TR 74,
LU, MiROEFRZ LT LIRESHT T LT & FRRORERNE S i, #5 R o
PEIFRIZN TN D EEBRZBND, 72720, ABFECTIE XBREDR RN E T J&E
SIFTIZEB VT LR OBW & EfEICHE TE CORWATREM R B D, 2 D7), KV iR
JiE 7R ROBIEGUE B DS A DAL, EHEROEI G A K S Wz mTREMEDR B D, L
23 Ly ARBIFFE Tl & 0 IE 72 SKGERUE T b 2 5UE IR B L O ERUERRYYE 2 Ro L T
BO, ZOREINSWEEZOND, MH#EICET DERN 2 BRI BN &
(Nursing and healthcare associated pneumonia : NHCAP) %[4435 Z LN T&E T
W22, LI LKREDOTA RZ A4 061X NHCAP L FRIERDEFR Th 5 healthcare-
associated pneumonia (HCAP) 23HIBRE 4162, JefTAFZEICHWTH HCAP 259D T
FRATAMT DI TN D 60, RIRSCITR DERRA) R, MEMEFEOERPE EN RV, iR
PR BIZ K 2P OB NI & SNIEFI 2 MR T 5 Z L 3 TE R, ik
DEFELE AW TH D, BIAELITEBIRIE, MRIRFER, FFRRE, E, FlnoE
BN ORHli S D2, FlaREEREAFTT L2 LN TERW, MERAEDOR RIZH
THEMNE ENRNID, BF 7T HEEBX TR N EEYE (B 20X, SRR
JERCH AT RO ERE, BRRMEEIC K DA%, WIEER 2 E) NEENTND,
Fo BREICK L TREEZMED R WL B G S 7 I ARSI & L TEENRT
WD HATREMED D U | TR 2 BRNICR P L TW D ATREHEDR & 5, L LR 6,

PLE 3K escalation M TOIVIZIER % RV CTHEAT 21T o 7286 5. ABRIESNC BTl
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RE L CHEINBEOEIS 1T > 7o, I AR T 572912, Gap period % 3 H
M EFRE LD, ZDOZLMEIC OV TIMRAES LTV RV, L2vL, Gap period %%
B U720 AT T b AT & AR DA RV B AL, f R ORI R TV D LB 2
bIDH, AR TIET —F_X—2ADFEN S, 65 L EOBEZRINL TV D, AR
IZBWT, MiRBHED 85.1%M0 65 kL L THD L HENDH Y 9, AWFFEOFM 534G A
K& Big D, @mnE b & OTIRBEHR DT — 2 R— 2 TIT bR & ARG TG
PRI 28 B e 2 66, i IR EERI 28 2\ e E OIS K 0 | AR & bl L CHRTRIY
FNRWIEFN L AN H D EEZXBND, TOTD, Fmkid 2t IR O
WraedT o & BRREOEIGAMZE & il L T < 22 FIREMRIMEW L E X b b,
DF Y | AZEN AARDERRBISZ T 2 BHENEROBIE 2B KGHMl L7 L 13E 2 b
R, Elo, mlnE L HEEE CIIRRAN RS REbEEZR DL ENENSITT

fENT T 2 ERNHDH LB DND,

3-5 /1N

RETIT, KEBRBREERT —% 2 T, AARICEIT D 65 skl s i itk
BB T D PEIKIR R OFEREZ I 520 Lz, [EFEAYIZ [Shorter Is Better] o
R 5 212 b Db b3, R ABRIRFIERNIC W TR (7 BUWN) OFlE
K 3ENLARK L, 2D 10 FH CUEEIA A L O NRNZ ERP LN T,

— 5T, HUEEOEIUCE L Clx, EOEAIMESRT 7 v a 77 o 0RELH -

L PR ORETHRE SN AROS= ) URHTEEOHE AN FZE LML, %

3HMRET 7 m AR URIER EOHEHNBA T2 L5 WEIZHITZEE LA
bR S iz,

LA L, 1B OB IEITEA TR &3, R ABHER TIERHIHOR 0 A A~ F
DOHEMEL W o 7o, WIEERICIAT 72 & B2 2BV A RKD HiL D,
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3
AMR 13, BRERICEIT 5 MRHREETHY . £ OXRO HLITITHURE R O IE

AP SH D, Lol 1EROMEHEY —~ 1 T U AFFIETH 5 DOT [T FE O ] &
FHHRECTE 20D, Z O FITH DGR Z 42 FHE§ 2 IS E WA R L TEBY |
PDCA # A 7 )V Z&[8] L CEHRANC AS TEBh & B 2 1T 0 b o 7o, Eiz, ENIC
BT, 1EEMMICET 2 ERBITOITW e o 7o, RBFEIL, BYYES Z L 1oht
EHE— A T U REAT ) FIEEHNLT 5 2 LT, PR IEE I EEHICEIT S PDCA
A 7V EE L CRRINCHE S EE A AR5 2 L2 AL Lz, AT, Ak
TNAY XALETERT 52 LT BENICBIT DR OEENMICE T 232 E2 3 6
2L, BB EME A 72 i@ A it T 2 2 S A BV e LT,

1 ETIE, %< ORAMEIER TR EIIZERE LTS DPC 7—# & JANIS 7
—Z Zfia L, SLEEOM AR Z TGS < ERYYWES ) B BBy THEF - Al
{92 APBSS % BA% L7z, PPS O R A ML L TR MELZMEEL 2/5 R, APBSS
135S (CALs, HAIs 72 &) <2 CAls O 1T & #HE O @\ RYLIE A % 18\ OVFSEE TRy
ERRETH Y . 207 —ZINEITET 597 7] L K] 2 PPS @ 500 73 @ 1 LI FIZEIRYIZ
HICE 5 L 2FEFE LTz, ZHUTL Y, ASTREIOE DR LICARR K7, #Eflo>fE
FMEORmWY—_A T AT —Z SRR i 5 B AL LT,

52 BT, AFEOKLE LT, B% L7z APBSS % B HEARBLO AS iG8~Ir
AY—n & LCTEAL, ZOKRIAAEEZRHME L=, APBSS IC X 55/ T — & 47
BriZ. 7€k DOT 12X B HLEHES —_1 T o A TIER AR -7 [GNR EILiEICE
T BTSSR LR PIEIEORFIE R | & o 7o B HIEAREEE A OMEZF S0 I
L7ce ZTOT7 —ZIZEADW BIRRY 5 R 25 UTo b R, ARSI A AR ARG
OB HENHHFICEEIZED Lz & &, ITS AT KLV RER L7z, Ziud,

APBSS 78 AS {EENC 61T 2 B A DRI T E 7R ASTSEI OB A F L, A
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HHEEOFE RN AL ECEL L EFEELIZ b D TH D,

% 3= TlE. APBSS LRBEOT A TY RAZIGH L. KRS RS — 2 _— %
ZHNT, AFBIZIT 2 65 Al D s A il 9 125k 2 HUR HEIGH O FERE A fifht L
oo ZORER, FIEIED R (ZoW Tl Eb AT e— )7 ¢, HEMZ2ER TH 5
[Shorter Is Better] %, FrICABGRFIEGIZI WV THEA TWZRNE NS | HARD AS
BT LHERBEZA ST LT, BYYERNCHEIE Y —_ A F 2 %4T 95 2 & T,
TR OB EALIZ OWCEHMIET 2 Z E AR & 72 0 . AS CTHUY fTe R EFE 2l
THIENTE,

LB, ABFZEIE. BEBNAERR SN DR T —Z iG] LTSl e — A T Ay
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Supplemental Table 1-1 Validation of the number and frequency of diagnoses (sites) of healthcare-associated infections in patients identified for
antimicrobial administration in PPS or APBSS (only diagnoses with zero in PPS)

Diagnosis (site) Frequency Frequency Cohen’s kappa, Sensitivity, Specificity, PPV, NPV,
(PPS), (APBSS),  value [95% CII % [95% CII % [95% CII % [95% CII % [95% CII
n (%) n (%)

Infections of the central 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

nervous system

Endophthalmitis 0 (0.0 0 (0.0 NA NA 100 [98.4-100] NA 100 [98.4-100]

Infection of ear nose throat 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

larynx mouth

Acute bronchitis or 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

exacerbations of chronic

bronchitis

Cystic fibrosis 0 (0.0 0 (0.0 NA NA 100 [98.4-100] NA 100 [98.4-100]

Cardiovascular infection 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

Gastrointestinal infection 0 (0.0) 1(0.4) 0.00 [-1.96-1.96] NA 99.6 [97.5-100] 0.0 [0.0-97.5] 100 [98.4-100]

Septic arthritis, 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

osteomyelitis of surgical site

Septic arthritis, 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

osteomyelitis, not related to

surgery

Symptomatic lower urinary 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

tract infection

Obstetric or gynecological 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

infections, STD in women

Prostatitis, epididymo- 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

orchitis, STD in men

PPS: Point prevalence survey

APBSS: Antimicrobial and Patient Background Surveillance System
PPV: positive predictive value

NPV: negative predictive value

CI: confidence interval

NA: not applicable
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Supplemental Table 1-2 Validation of the number and frequency of diagnoses (sites) of community-acquired infections in patients identified for antimicrobial
administration in PPS or APBSS (only diagnoses with zero in PPS).

Diagnosis (site) Frequency Frequency Cohen’s kappa, Sensitivity, Specificity, PPV, NPV,

(PPS), (APBSS),  value [95% CI] % [95% CII % [95% CII % [95% CII % [95% CII
n (%) n (%)

Infections of the central 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

nervous system

Endophthalmitis 0 (0.0 0 (0.0 NA NA 100 [98.4-100] NA 100 [98.4-100]

Cystic fibrosis 0 (0.0 0 (0.0 NA NA 100 [98.4-100] NA 100 [98.4-100]

Gastrointestinal infection 0 (0.0) 4(1.8) 0.00 [-0.97-0.97] NA 98.2 [95.5-99.5] 0.0 [0.0-60.2] 100 [98.3—100]

Surgical site infection involving 0 (0.0) 1(0.5) 0.00 [-1.96-1.96] NA 99.6 [97.5-100] 0.0 [0.0-97.5] 100 [98.4-100]

skin or soft tissue but not bone

Septic arthritis, osteomyelitis of 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

surgical site

Obstetric  or  gynecological 0 (0.0) 0 (0.0) NA NA 100 [98.4-100] NA 100 [98.4-100]

infections, STD in women

PPS: Point prevalence survey

APBSS: Antimicrobial and Patient Background Surveillance System

PPV: positive predictive value
NPV: negative predictive value
CI: confidence interval

NA: not applicable
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Supplemental Table 2-1 Annual trends in the characteristics of patients with pneumonia at Toyota Kosei Hospital

Characteristics 2019, 2020, 2021, 2022, 2023, 2024,
N = 868! N = 867! N = 868! N=9231 N=1,1000  N=285!
Age, years 78 (66,86) 81(72,88  81(72,87) 82(74,89) 81(68,87) 82 (74, 898)
Sex
Female 329 (37.9%) 314(36.2%) 312(35.9%) 351 (38.0%) 434 (39.5%) 110 (38.6%)
Male 539 (62.1%) 553 (63.8%) 556 (64.1%) 572 (62.0%) 666 (60.5%) 175 (61.4%)
ADROP score
0 54 (6.2%) 56 (6.5%) 26 (3.0%) 17 (1.8%) 22 (2.0%) 4 (1.4%)
1or2 297 (34.2%) 303 (34.9%) 142 (16.4%) 148(16.0%) 257 (23.4%) 58 (20.4%)
3 118 (13.6%) 126 (14.5%) 64 (7.4%) 49 (5.3%)  110(10.0%) 39 (13.7%)
4orb 40 (4.6%) 60 (6.9%) 31 (3.6%) 20 (2.2%) 41 (3.7%) 8 (2.8%)
Unknown 359 (41.4%) 322(37.1%) 605 (69.7%) 689 (74.6%) 670 (60.9%) 176 (61.8%)

Length of therapy, days
Length of stay, days
Hospital mortality
Solid tumor

Hematological
malignancy

Charlson
Index

Comorbidity

Detected bacteria
S. pneumoniae
M. catarrhalis
H. influenzae
Enterobacterales ECK
P, aeruginosa
Acinetobacter spp.
3GC-nonS

Enterobacterales
(excluding ECK)

9 (6, 13)
14 (7, 25)
141 (16.3%)
154 (17.7%)

23 (2.6%)

2 (0, 3)

44 (5.1%)
31 (3.6%)
52 (6.0%)
37 (4.3%)
57 (6.6%)
12 (1.4%)

24 (2.8%)

10 (7, 14)
17 (9, 30)
130 (15.1%)
165 (19.0%)

26 (3.0%)

2(0, 3

33 (3.8%)
16 (1.8%)
39 (4.5%)
36 (4.2%)
61 (7.0%)
12 (1.4%)

28 (3.2%)

10 (7, 15)

18 (10, 31)
160 (18.6%)
147 (16.9%)

14 (1.6%)

2 (0, 2)

25 (2.9%)
17 (2.0%)
15 (1.7%)
54 (6.2%)
66 (7.6%)
14 (1.6%)

33 (3.8%)

10 (7, 14)
19 (10, 33)
204 (22.6%)
127 (13.8%)

28 (3.0%)

2 (0, 2)

20 (2.2%)
16 (1.7%)
24 (2.6%)
54 (5.9%)
68 (7.4%)
15 (1.6%)

25 (2.7%)

9 (6, 14)
16 (8, 31)
206 (19.0%)
161 (14.6%)

31 (2.8%)

20,2

36 (3.3%)
33 (3.0%)
69 (6.3%)
58 (5.3%)
68 (6.2%)
17 (1.5%)

28 (2.5%)

10 (7, 14)
18 (11, 34)
60 (21.4%)
50 (17.5%)

4 (1.4%)

2 (0, 3)

8 (2.8%)
10 (3.5%)
19 (6.7%)
12 (4.2%)
22 (7.7%)
2 (0.7%)

12 (4.2%)

Median (IQR); n (%)

ECK: Enterobacter cloacae complex, Citrobacter freundii, Klebsiella aerogenes

3GC-nonS, third-generation cephalosporin-non-susceptible
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Supplemental Table 2-2 Annual trends in the characteristics of patients with intra-abdominal infections at Toyota Kosei
Hospital

Characteristios 2019, 2020, 2021, 2022, 2023, 2024,
N = 520! N = 682! N = 7751 N = 715! N = 702! N = 165!

Age, years 71 (54, 80) 73 (58, 81) 74 (57, 83) 74 (59, 84) 74 (59, 84) 75 (63, 83)
Sex

Female 209 (40.2%)  275(40.3%) 318 (41.0%) 285(39.9%) 300 (42.7%) 74 (44.8%)

Male 311 (59.8%) 407 (59.7%) 457 (59.0%)  430(60.1%) 402 (57.3%) 91 (55.2%)
Length of therapy, days 9(7,13) 10 (7, 14) 9 (6, 14) 10 (7, 14) 9(6,13) 10 (7, 14)
Length of stay, days 10 (7, 18) 10 (7, 18) 11 (7, 19) 12 (8, 18) 11 (8, 19) 13 (9, 19)
Hospital mortality 21 (4.1%) 28 (4.1%) 38 (4.9%) 39 (5.5%) 31 (4.5%) 14 (8.6%)
Solid tumor 122 (23.5%) 174 (25.5%)  180(23.2%) 167 (23.4%) 172(24.5%) 37 (22.4%)
Hematological malignancy 2 (0.4%) 7 (1.0%) 7 (0.9%) 3 (0.4%) 7 (1.0%) 0 (0.0%)
Charlson Comorbidity Index 0 (0, 2 1 (0, 2) 0(0, 2 1 (0, 2) 1 (0, 2) 0 (0, 2)
Detected bacteria

Enterobacterales ECK 20 (3.8%) 32 (4.7%) 50 (6.5%) 37 (5.2%) 40 (5.7%) 8 (4.8%)

P aeruginosa 9 (1.7%) 15 (2.2%) 14 (1.8%) 21 (2.9%) 28 (4.0%) 7 (4.2%)

Acinetobacter spp. 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.1%) 1 (0.6%)

3GC-nonS 7 (1.3%) 12 (1.8%) 20 (2.6%) 17 (2.4%) 15 (2.1%) 4 (2.4%)

Enterobacterales

(excluding ECK)

Median IQR); n (%)

ECK: Enterobacter cloacae complex, Citrobacter freundii, Klebsiella aerogenes
3GC-nonS, third-generation cephalosporin-non-susceptible
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Supplemental Table 2-3 Annual trends in the characteristics of patients with urinary tract infection at Toyota

Kosei Hospital
L 2019, 2020, 2021, 2022, 2023, 2024,
Characteristics
N = 248! N =387t N = 400! N = 4111 N = 4111 N = 96!

Age, years 78 (59,86) 78(66,86) 79(66,87) 78(68,86)  78(69,87)  82(71,87)
Sex

Female 147 (59.3%) 217 (56.1%) 223 (55.8%) 247 (60.1%) 242 (58.9%) 63 (65.6%)

Male 101 (40.7%) 170 (43.9%) 177 (44.3%) 164(39.9%) 169 (41.1%) 33 (34.4%)

Length of therapy, days
Length of stay, days
Hospital mortality
Solid tumor

Hematological
malignancy

Charlson
Index

Comorbidity

Detected bacteria
Enterobacterales ECK
P, aeruginosa

Acinetobacter spp.

3GC-nonS
Enterobacterales
(excluding ECK)

11 (7, 14)
11 (7, 19)
14 (5.7%)
38 (15.3%)

2 (0.8%)

1 (0, 2)

8 (3.2%)
23 (9.3%)
2 (0.8%)

20 (8.1%)

12 (8, 15)
12 (8, 21)
27 (7.0%)
53 (13.7%)

4 (1.0%)

1 (0,2

13 (3.4%)
23 (5.9%)
2 (0.5%)

45 (11.6%)

12 (8, 15)
13 (8, 22)
23 (5.8%)
63 (15.8%)

3 (0.8%)

1 (0,2

12 (3.0%)
25 (6.3%)
0 (0.0%)

55 (13.8%)

11 (8, 14)
12 (7, 24)
35 (8.5%)
63 (15.3%)

3 (0.7%)

1 (0, 2)

15 (3.6%)
25 (6.1%)
2 (0.5%)

58 (14.1%)

12 (8, 14)
12 (8, 22)
41 (10.0%)
75 (18.2%)

6 (1.5%)

2 (0, 2)

15 (3.6%)
33 (8.0%)
1 (0.2%)

44 (10.7%)

11 (7, 15)
13 (8, 20)
5 (5.2%)
7 (7.3%)

1 (1.0%)

0 (0, 2)

2 (2.1%)
9 (9.4%)
0 (0.0%)

7 (7.3%)

Median IQR); n (%)

ECK: Enterobacter cloacae complex, Citrobacter freundii, Klebsiella aerogenes
3GC-nonS, third-generation cephalosporin-non-susceptible
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Supplemental Table 2-4 Annual trends in the characteristics of patients with gram-negative rod bacteremia at Toyota

Kosei Hospital
L 2019, 2020, 2021, 2022, 2023, 2024,
Characteristics
N = 260! N =371t N =419t N = 372! N = 392! N = 96!

Age, years 78 (70, 84) 78 (70, 85) 80 (72, 86) 81 (72, 87) 80 (72, 86) 81 (74, 85)
Sex

Female 115 (44.2%) 176 (47.4%) 169(40.3%) 178 (47.8%) 181 (46.2%) 47 (49.0%)

Male 145 (55.8%) 195 (52.6%) 250 (59.7%) 194 (52.2%) 211 (53.8%) 49 (51.0%)
Indication

CAI 207 (79.6%) 299 (80.6%) 321 (76.6%) 298 (80.1%) 306 (78.1%) 80 (83.3%)

HAI 53 (20.4%) 72 (19.4%) 98 (23.4%) 74 (19.9%) 86 (21.9%) 16 (16.7%)

Length of therapy, days
Length of stay, days

Hospital mortality

Solid tumor

13 (10, 15)
15 (9, 29)
30 (11.8%)

84 (32.3%)

13 (10, 17)
15 (9, 30)
37 (10.1%)

118 (31.8%)

13 (11, 17
17 (11, 36)
61 (14.7%)

130 (31.0%)

13 (10, 17)
15 (10, 29)
44 (12.0%)

84 (22.6%)

Hematological malignancy 4 (1.5%) 6 (1.6%) 12 (2.9%) 4 (1.1%)
Charlson Comorbidity Index 20, 2) 20, 3) 2 (0, 3) 1 (0, 2)
Detected bacteria
Enterobacterales ECK 17 (6.5%) 29 (7.8%) 52 (12.4%) 26 (7.0%)
P aeruginosa 16 (6.2%) 21 (5.7%) 26 (6.2%) 23 (6.2%)
Acinetobacter spp. 4 (1.5%) 2 (0.5%) 4 (1.0%) 0 (0.0%)
3GC-nonS 34 (13.1%)  42(11.3%) 64 (15.3%) 42 (11.3%)
Enterobacterales
(excluding ECK)

13 (10, 16)
16 (9, 32)
51 (13.5%)
110 (28.1%)
6 (1.5%)

2 (0, 2)

30 (7.7%)
26 (6.6%)
3(0.8%)

50 (12.8%)

13 (10, 15)
16 (11, 27)
14 (15.2%)
27 (28.1%)
1 (1.0%)

2 (0, 2)

12 (12.5%)
6 (6.3%)
1 (1.0%)

8 (8.3%)

Median IQR); n (%)

CAls: community-acquired infection

HATIs: healthcare-associated infections.

ECK: Enterobacter cloacae complex, Citrobacter freundii, Klebsiella aerogenes
3GC-nonS, third-generation cephalosporin-non-susceptible
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Supplemental Table 2-5 Characteristics of patients with pneumonia in various hospitals
. . . Toyota Kosei

Characteristics I-Ifloipitr? 5135A1, Ii]oipi,tgég’ II-\IIin;,tgégl’ I\II-I Zszi;?ll’l
Age, years 77 (60, 85) 81 (73, 87 80 (67, 87) 81 (71, 87)
Sex

Female 1,797 (37.8%) 1,457 (35.7%) 1,935 (38.3%) 1,850 (37.7%)

Male 2,958 (62.2%) 2,629 (64.3%) 3,121 (61.7%) 3,061 (62.3%)
ADROP score

0 119 (2.5%) 155 (3.8%) 192 (3.8%) 179 (3.6%)

1or2 1,082 (22.8%) 1,116 (27.3%) 1,538 (30.4%) 1,205 (24.5%)

3 489 (10.3%) 413 (10.1%) 559 (11.1%) 506 (10.3%)

d4orb 251 (5.3%) 109 (2.7%) 207 (4.1%) 200 (4.1%)

Unknown 2,814 (59.2%) 2,293 (56.1%) 2,560 (50.6%) 2,821 (57.4%)

Length of therapy, days
Length of stay, days
Hospital mortality
Solid tumor
Hematological malignancy
Charlson Comorbidity Index
Detected bacteria
S. pneumoniae
M. catarrhalis
H. influenzae
Enterobacterales ECK
P, aeruginosa
Acinetobacter spp.

3GC-nonS
(excluding ECK)

Enterobacterales

8 (6, 13)
14 (7, 26)
815 (17.2%)
719 (15.1%)
152 (3.2%)

0(0, 2

145 (3.0%)
80 (1.7%)
174 (3.7%)
324 (6.8%)
394 (8.3%)
73 (1.5%)

152 (3.2%)

10 (7, 15)
16 (9, 29)
725 (17.9%)
505 (12.4%)
96 (2.3%)

1 (0,2

128 (3.1%)
59 (1.4%)
104 (2.5%)
230 (5.6%)
250 (6.1%)
73 (1.8%)

266 (6.5%)

9(7,14)
15 (8, 31)
907 (18.2%)
538 (10.6%)
132 (2.6%)

1(0,2)

128 (2.5%)
77 (1.5%)
170 (3.4%)
134 (2.7%)
242 (4.8%)
16 (0.3%)

118 (2.3%)

10 (7, 14)
17 (9, 30)
901 (18.6%)
804 (16.4%)
126 (2.6%)

2 (0, 3)

166 (3.4%)
123 (2.5%)
218 (4.4%)
251 (5.1%)
342 (7.0%)
72 (1.5%)

150 (3.1%)

Median (IQR); n (%)

ECK: Enterobacter cloacae complex, Citrobacter freundii, Klebsiella aerogenes
3GC-nonS, third-generation cephalosporin-non-susceptible
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Supplemental Table 2-6 Characteristics of patients with intra-abdominal infections at various hospitals

Characteristics ioip;tj:; jl’ I;in;tzllﬁ’ I;in;t:; ;’ Toé‘:;ii}f;fm
’ ’ ’ N = 3,559!
Age, years 72 (57, 81) 74 (61, 82) 74 (58, 82) 73 (58, 83)
Sex
Female 1,356 (39.0%) 1,131 (43.3%) 1,203 (44.1%) 1,461 (41.1%)
Male 2,118 (61.0%) 1,480 (56.7%) 1,526 (55.9%) 2,098 (58.9%)

Length of therapy, days
Length of stay, days
Hospital mortality
Solid tumor
Hematological malignancy
Charlson Comorbidity Index
Detected bacteria
Enterobacterales ECK
P, aeruginosa
Acinetobacter spp.

3GC-nonS
(excluding ECK)

Enterobacterales

9(7,14)

11 (8, 18)
200 (5.8%)
852 (24.5%)
29 (0.8%)

0 (0, 2

180 (5.2%)
44 (1.3%)
2 (0.1%)

113 (3.3%)

9 (6, 13)

11 (7, 18)
138 (5.3%)
680 (26.0%)
25 (1.0%)

0 (0, 2)

106 (4.1%)
30 (1.1%)
5 (0.2%)

87 (3.3%)

9 (6, 13)

11 (8, 19)
171 (6.4%)
686 (25.1%)

10 (0.4%)

0 (0, 2)

132 (4.8%)
48 (1.8%)
4 (0.1%)

94 (3.4%)

9(7,14)

11 (7, 19)
171 (4.8%)
852 (23.9%)
26 (0.7%)

0 (0, 2)

187 (5.3%)
94 (2.6%)
3(0.1%)

75 (2.1%)

Median IQR); n (%)

ECK: Enterobacter cloacae complex, Citrobacter freundii, Klebsiella aecrogenes

3GC-nonS, third-generation cephalosporin-non-susceptible
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Characteristics I:Iinlit; ;’ I;inlitgi ?]i’ I;inlit:; 201’ Toé‘:;ii}f;fm
’ ’ ’ N =1,953!
Age, years 74 (42, 84) 80 (71, 87 81 (70, 87) 78 (67, 87)
Sex
Female 763 (50.1%) 1,018 (54.4%) 1,071 (59.8%) 1,139 (58.3%)
Male 759 (49.9%) 855 (45.6%) 721 (40.2%) 814 (41.7%)

Length of therapy, days
Length of stay, days
Hospital mortality
Solid tumor
Hematological malignancy
Charlson Comorbidity Index
Detected bacteria
Enterobacterales ECK
P, aeruginosa
Acinetobacter spp.

3GC-nonS
(excluding ECK)

Enterobacterales

12 (8, 15)
10 (7, 18)
88 (5.8%)
198 (13.0%)
25 (1.6%)

00, 1)

62 (4.1%)
86 (5.7%)
6 (0.4%)

184 (12.1%)

12 (8, 15)

13 (8, 21)
129 (6.9%)
224 (12.0%)
20 (1.1%)

0 (0, 2)

55 (2.9%)
97 (5.2%)
9 (0.5%)

317 (16.9%)

11 (8, 14)
14 (9, 28)
190 (10.8%)
217 (12.1%)
22 (1.2%)

0 (0, 2)

63 (3.5%)
80 (4.5%)
7 (0.4%)

219 (12.2%)

12 (8, 14)

12 (7, 21)

145 (7.5%)
299 (15.3%)

19 (1.0%)

10, 2)

65 (3.3%)
138 (7.1%)
7 (0.4%)

229 (11.7%)

Median IQR); n (%)

ECK: Enterobacter cloacae complex, Citrobacter freundii, Klebsiella aecrogenes

3GC-nonS, third-generation cephalosporin-non-susceptible
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Supplemental Table 2-8 Characteristics of patients with gram-negative rod bacteremia at various hospitals

Characteristics I:Iinlit;; 7A1, I;inlit; ?]i’ I;inlitzfls 701’ Toé‘:;ii}f;fm
’ ’ ’ N =1,910!
Age, years 77 (69, 84) 80 (73, 86) 80 (72, 86) 79 (72, 86)
Sex
Female 848 (44.0%) 689 (44.9%) 730 (49.8%) 866 (45.3%)
Male 1,079 (56.0%) 844 (55.1%) 737 (50.2%) 1,044 (54.7%)
Indication
CAI 1,531 (79.4%) 1,224 (79.8%) 1,129 (77.0%) 1,511 (79.1%)
HAI 396 (20.6%) 309 (20.2%) 338 (23.0%) 399 (20.9%)

Length of therapy, days
Length of stay, days
Hospital mortality
Solid tumor
Hematological malignancy
Charlson Comorbidity Index
Detected bacteria
Enterobacterales ECK
P, aeruginosa
Acinetobacter spp.

3GC-nonS
(excluding ECK)

Enterobacterales

14 (10, 18)
16 (9, 31)
344 (18.1%)
539 (28.0%)
159 (8.3%)

1 (0,2

181 (9.4%)
87 (4.5%)
11 (0.6%)

319 (16.6%)

14 (10, 17)
16 (10, 32)
206 (13.6%)
349 (22.8%)
58 (3.8%)

1 (0,2

101 (6.6%)
82 (5.3%)
14 (0.9%)

333 (21.7%)

13 (10, 16)
18 (10, 37)
242 (16.9%)
325 (22.2%)
74 (5.0%)

2 (0, 2)

114 (7.8%)
89 (6.1%)
17 (1.2%)

216 (14.7%)

13 (10, 16)
16 (10, 31)
237 (12.7%)
553 (29.0%)
33 (1.7%)

2 (0, 2)

166 (8.7%)
118 (6.2%)
14 (0.7%)

240 (12.6%)

Median IQR); n (%)

CAlIs: community-acquired infection

HATIs: healthcare-associated infections.

ECK: Enterobacter cloacae complex, Citrobacter freundii, Klebsiella aerogenes
3GC-nonS, third-generation cephalosporin-non-susceptible

98

(B KREFEKRFRE)



EWPFERE I R

Supplemental Table 2-9 Parameter estimates from the interrupted time series

analysis model of Days of therapy for carbapenem

Estimate 95% CI! p-value
(Intercept) 2.9 2.6, 3.2 <0.001
Pre slope -0.02 -0.04, 0.01 0.13
Level change -0.69 -1.2,-0.13 0.017
Slope change 0.07 0.00, 0.13 0.045

1CI = Confidence Interval
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Supplemental Table 2-10 Parameter estimates from the interrupted time series

analysis model of Days of therapy for carbapenem excluding use in the hematology

department

Estimate 95% CI! p-value
(Intercept) 2.3 2.1, 2.6 <0.001
Pre slope -0.01 -0.03, 0.01 0.40
Level change -0.60 -1.1, -0.15 0.011
Slope change 0.04 -0.02, 0.09 0.20

1CI = Confidence Interval
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Supplemental Table 2-11 Parameter estimates from the interrupted time series

analysis model of Days of therapy for antipseudomonal agents

Estimate 95% CI! p-value
(Intercept) 5.5 5.0, 6.1 <0.001
Pre slope 0.10 0.05,0.14 <0.001
Level change -1.7 -2.8,-0.58 0.004
Slope change 0.03 -0.10, 0.16 0.70

1CI = Confidence Interval
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Supplemental Table 2-12 Parameter estimates from the interrupted time series
analysis model of Days of therapy for carbapenem in hospitals with additional

healthcare reimbursement for infection prevention and control fee 1

Estimate 95% CI'! p-value
(Intercept) 2.0 1.9, 2.0 <0.001
Pre slope -0.01 -0.02, -0.01 <0.001
Level change 0.08 -0.03, 0.19 0.13
Slope change 0.00 -0.02, 0.01 0.70

1CI = Confidence Interval
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Supplemental Table 2-13 Parameter estimates from the interrupted time series
analysis model of Days of therapy for carbapenem in four infections

Estimate 95% CI! p-value

Pneumonia

(Intercept) 0.65 0.51, 0.79 <0.001

Pre slope -0.01 -0.02, 0.00 0.20

Level change -0.03 -0.31, 0.25 0.80

Slope change 0.01 -0.02, 0.04 0.60
Intra-abdominal infection

(Intercept) 0.49 0.37, 0.62 <0.001

Pre slope 0.00 -0.01, 0.01 0.80

Level change -0.23 -0.48, 0.02 0.068

Slope change 0.01 -0.02, 0.04 0.60
Pyelonephritis

(Intercept) 0.07 0.01, 0.14 0.032

Pre slope 0.01 0.00, 0.01 0.007

Level change -0.14 -0.26, -0.01 0.038

Slope change -0.01 -0.03, 0.00 0.090
Gram-negative rod bacteremia

(Intercept) 0.28 0.14, 0.42 <0.001

Pre slope 0.01 0.00, 0.02 0.013

Level change -0.30 -0.57,-0.04 0.027

Slope change 0.00 -0.04, 0.03 0.70

1CI = Confidence Interval
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Supplemental Table 3-1 ICD-10 code for bronchitis and upper respiratory tract

inflammation
Infection ICD-10 code

. J200, J201, J202, J203, J204, J205, J206, J207, J208,
Bronchitis

J209, J210, J211, J219, J22, J40

J00, J010, J011, J012, JO13, J014, J019, J020, J028,
CtJO29, J030, J038, J039, J040, J041, J042, J0O50, JO51,

J060, J068, J069

Upper respiratory tra

infection
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Supplemental Table 3-2 ICD-10 codes for other infections

Infection ICD-10 code

Bone infection A180, A251, A544, H050, J853, M000, M001, M002, M008, M009, M462, M860, M861,
M862, M863, M865, M866, M868, M869

Clinical sepsis A2677, A327, B377, T811

COVID-19 B342, U071

A34, A510, A511, A512, A513, A514, A515, A519, A540, A541, A542, A543, A544, A545,
Ab546, A548, A549, A55, A560, A561, A563, A564, A57, A58, A64, M023, N341, N342, N343,
Female pelvic infection N700, N701, N709, N710, N711, N719, N72, N730, N731, N732, N733, N734, N735, N739,
N751, N760, N761, N762, N763, N764, 0080, 0235, 0239, 0411, 0753, 085, 0861, 0862,
0981, 0983, 0998
A000, A001, A009, A010, A011, A013, A014, A022, A029, A030, A033, A039, A040, A041,
Gastroenteritis A042, A043, A044, A045, A046, A047, A048, A049, A050, A051, A052, A053, A054, A058,
A059, A090, A099, A222
Intra-abdominal A421, B252, K20, K352, K353, K358, K570, K571, K572, K573, K578, K579, K610, K611,
infection K612, K613, K614, K630, K650, K658, K659, K750, K800, K801, K804, K810, K850, K851,
K852, K853, K858, K859
Influenza J09, J101, J110, J111, J118
A078, A150, A151, A152, A154, A155, A156, A162, A163, A164, A165, A167, A168, A169,
A170, A171, A178, A179, A180, A181, A182, A183, A184, A185, A186, A187, A188, A192,
A199, A210, A212, A219, A220. A221, A222. A227. A228, A229, A231, A232. A239, A240,
A244, A250, A251, A259, A260, A267, A269, A270, A278, A279, A280, A281, A282, A288,
A300, A303, A308, A309, A310, A311, A318, A319, A321, A327, A329, A35, A360, A361,
A362, A363, A368, A369, A370, A379, A390, A391, A392, A394, A395, A398, A399, A400,
A401, A402, A403, A408, A409, A410, Ad11l, A412, A413, Adl4, Ad15, A418, A419, A420,
A421, A422, A427, A428, A429, A430, A431, A439, A440, A441, A449, A480, A482, A483,
A484, A488, A490, A491, A492, A493, A498, A499, A500, A501, A502, A503, A504, A505,
A506, A507, A509, A510, A511, A512, A513, A514, A515, A519, A520, A521, A522, A523,
Ab27, A528, A529, A530, A539, A540, A541, A542, A543, A544, A545, A546, A548, A549,
Miscellaneous bacterialA55, A560, A561, A563, A564, A57, A58, A590, A598, A599, A630, A64, A65, A661, A681,
infection A689, A690, A691, A692, A699, A70, A710, A711, A719, A740, A748, A749, A752, AT753,
AT759, A773, A778, A78, A798, A799, A820, A821, A829, A881, A985, BO81, B084, B085,
B088, B150, B159, B162, B169, B171, B172, B178, B179, B181, B182, B189, B190, B199,
B250, B251, B252, B258, B259, B260, B261, B262, B263, B268, B269, B270, B271, B279,
B300, B301, B302, B303, B309, B330, B332, B333, B338, B340, B341, B342, B343, B344,
B348, B451, B471, B479, B500, B509, B519, B529, B530, B54, B550, B551, B559. B560,
B569, B570, B572, B573, B574, B580, B581, B582, B583, B588, B589, B59, B600, B601,
B602, B34, B850, BS51, BS52, BS53, Bs6, BS71, B874, B878, BS80, BSS1, B8S3, BSsS,
B889, B89, BY00, B901, BY02, BY0S, B909, BO1, B941, B948, B99, D860, D861, D863,
D868, D869, G000, G001, G002, G003, G008, G009, G031, G040, G042, G048, G049, G14,
G374, G92, H700, H701, H702, H709, H950, J36, K908, 1081, 1,946, M000, M001, M002,
MO008, M023, M352, M600, N341

Oral infection K040, K045, K046, K047, K050, K051, K052, K053, K113, K122, K130, K140
A188, A278, A368, A390, A391, A395, A398, A428, A514, D730, D733, D734, D735, D738,
Organ infection E060, E236, E241, E321, G000, G001, G002, G003, G008, G009, G039, G042, G060, G061,
G062, G09, 1301, 1308, 1309
Otitis H600, H601, H602, H603, H700, H701, H730

Pneumonia virus rare  A212, A221, A420, A430, A70, A78, B250, B440, J120, J121, J122, J123, J128, J129
Surgical site infection T814, T826, T827, T845, T846, T847, T857, T868
A210, A220, A281, A363, A422, A428, A429, A431, A439, A440, A441, A449, A46, A480,
Skin and  soft tissueA681’ A689, A692, A773, A778, A798, A799, B470, B471, B479, B600, B781, E832, L.010,
nfection L011, L020, L021, L022, L.023, L.024, L.028, 1.029, L.030, L031, L.032, 1.033, 1.038, 1.039,
L040, L041, L042, L043, L.049, L.L080, L081, L.089, L.732, 1.88, 1.928, 1.980, 1.983, M600,
M650, M672, M678, M710, M726, N980, 0910, 0911, 0912, T798, T874, T880
A021, A227, A392, A394, A395, A400, A401, A402, A403, A408, A409, A410, A411, A412,

Septicaemia A413, A414, A415, A418, A419, A427, A483, 1330, 1339, 138, 1400, 1401, 1408, 1409
Toneillitie A360, A361, A362, A38, Abd5, A710, A711, A719, A740, HO50, H163, H702, 340, J541,
J348, J350, J36, J382, J383, J387, J390, J391, J392, J398, J950

Urinare toat infootion A181,N10, N110, N111, N118, N119, Ni2, N136, Ni51, N159, N288, N300, N302, N30g,
y N309, N340, N351, N390, N410, N411, N412, N419, N431, N482, N490, N491, N492
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Supplemental Table 3-3 Medical treatment related to intensive care unit admission, mechanical
ventilation, and oxygen therapy
Procedure Procedure code
190024310, 190024410, 190024610, 190074610, 190110410, 190110510,
190110810, 190110910, 190116310, 190116410, 190128710, 190129010,
190129210, 190138710, 190138810, 190138910, 190139010, 190139110,
190139210, 190139310, 190139810, 190139910, 190140010, 190140110,
190174410, 190174510, 190174610, 190174710, 190174810, 190174910,
190221750, 190221850, 190221950, 190222350, 190222450, 190222550,
190223050, 190223150, 190223250, 190223350, 190223450, 190223550,
190223650, 190223750, 190226250, 190226350, 190226450, 190226850,
190226950, 190227050, 190227150, 190227250, 190227350, 190227450,
190227550, 190227650, 190227750, 190227850, 190233310, 190234710,
190234910, 190235010, 190235110, 190235210, 190244810, 190244910,
190245010, 190246610, 190246710, 190246810, 190246910, 190247010,
190293250, 190293850, 190294450, 190294550, 190294650, 190296250,
190296350, 190296450, 190296550, 190296650, 190296750, 190296850,
190715610, 190717210, 190743210, 190743310, 190743410, 190745910,
190746710, 190746910, 193000410, 193000510, 193000610, 193001010,
193001210, 193001410, 193001510, 193001610, 193001710, 193003410,
193003610, 193003810, 193004710, 193004810, 193004910, 193005010,
193005110, 193005210, 193005310, 193005410, 193005910, 193006010,
193010010, 193010110, 193010210, 193010310, 193013110, 193014110,
193014210, 193014310, 193014410, 193014510, 193014710, 193301410,
193301510, 193301610, 193307210, 193500410, 193500510, 193500610,
193501010, 193501210, 193501410, 193501510, 193501610, 193501710,
193504710, 193504910, 193506310, 193506410, 193506510, 193506610,
193506710, 193506810, 193507510, 193507610, 193511710, 193511810,
193511910, 193512010, 193512210, 193512310, 193512410, 193526210,
193527710, 193532510, 193532610, 193534910, 193535710, 193550910,
193551010, 193551110, 193552410, 193552510, 193552610, 193553910,
193554010, 193554110, 193554210, 1935568310, 193558410, 193558710,
193558810, 193558910, 193559510, 193559710, 193559910, 193560710,
193560810, 193561110, 193561210, 193561910, 193562010, 193562110,
193562310, 193562410, 193582010, 193582110, 193587110, 193588110,
193588310, 193588510, 193588710
140009310, 140009550, 140009750, 140009950, 140010150, 140023510,
140023750, 140023950, 140024150, 140024350, 140030830, 140031030,
140031330, 140031430, 140031530, 140039850, 140039950
114006110, 114006310, 114055750, 140005610, 140005810, 140009310,
140009550, 140009650, 140009750, 140009850, 140009950, 140010050,
140010150, 140022810, 140022930, 140023510, 140023750, 140023850,
Oxygen therapy 140023950, 140024050, 140024150, 140024250, 140024350, 140030830,
140031030, 140031330, 140031430, 140031530, 140039550, 140039650,
140039850, 140039950, 140063310, 140063410, 140063810, 140064050,
140064150, 140064250, 140064350, 140064550, 140064650, 140064750

Intensive care unit
admission

Mechanical
ventilation
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Characteristic 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022,
N=122! N=177" N=229! N = 310! N = 332! N=417" N = 526! N =432! N =443" N =379!
Age 51 (41.59) 49 (35.58) 49 (37.58) 49 (38.57) 51 (40. 59) 51 (41.59) 51 (42.58) 52 (43.59) 52 (43.59) 54 (43.60)
Sex
Female 39 (32.0%) 49 (27.7%) 80 (34.9%) 105 (33.9%) 108 (32.5%) 139 (33.3%) 177 (33.7%) 131 (30.3%) 144 (32.5%) 109 (28.8%)
Male 83 (68.0%) 128 (72.3%) 149 (65.1%) 205 (66.1%) 224 (67.5%) 278 (66.7%) 349 (66.3%) 301 (69.7%) 299 (67.5%) 270 (71.2%)
Myocardial infarction 6 (4.9%) 4(2.3%) 6 (2.6%) 8 (2.6%) 10 (3.0%) 3(0.7%) 17 (3.2%) 11 (2.5%) 15 (3.4%) 11 (2.9%)
Congestive heart failure 18 (14.8%) 24 (13.6%) 32 (14.0%) 49 (15.8%) 51 (15.4%) 62 (14.9%) 77 (14.6%) 74 (17.1%) 92 (20.8%) 69 (18.2%)
Peripheral vascular disease 4 (3.3%) 9 (5.1%) 9 (3.9%) 15 (4.8%) 16 (4.8%) 27 (6.5%) 34 (6.5%) 31(7.2%) 16 (3.6%) 32 (8.4%)
Cerebrovascular disease 10 (8.2%) 22 (12.4%) 17 (7.4%) 22 (7.1%) 31(9.3%) 25 (6.0%) 39 (7.4%) 54 (12.5%) 43 (9.7%) 51 (13.5%)
Dementia 0 (0.0%) 1 (0.6%) 1 (0.4%) 3 (1.0%) 1 (0.3%) 4 (1.0%) 3(0.6%) 1(0.2%) 1(0.2%) 2 (0.5%)
Chronic pulmonary disease 44 (36.1%) 60 (33.9%) 80 (34.9%) 93 (30.0%) 107 (32.2%) 139 (33.3%) 187 (35.6%) 126 (29.2%) 130 (29.3%) 117 (30.9%)
Rheumatic disease 3(2.5%) 14 (7.9%) 10 (4.4%) 11 (3.5%) 11 (3.3%) 23 (5.5%) 20 (3.8%) 20 (4.6%) 20 (4.5%) 22 (5.8%)
Peptic ulcer disease 23 (18.9%) 35 (19.8%) 31 (13.5%) 55 (17.7%) 65 (19.6%) 84 (20.1%) 85 (16.2%) 84 (19.4%) 84 (19.0%) 73 (19.3%)
Mild liver disease 16 (13.1%) 28 (15.8%) 37 (16.2%) 56 (18.1%) 58 (17.5%) 58 (13.9%) 100 (19.0%) 89 (20.6%) 81 (18.3%) 82 (21.6%)
Diabetes without chronic complications 14 (11.5%) 12 (6.8%) 10 (4.4%) 22 (7.1%) 28 (8.4%) 39 (9.4%) 44 (8.4%) 46 (10.6%) 50 (11.3%) 36 (9.5%)
Diabetes with chronic complications 7 (5.7%) 12 (6.8%) 11 (4.8%) 19 (6.1%) 20 (6.0%) 25 (6.0%) 26 (4.9%) 36 (8.3%) 29 (6.5%) 26 (6.9%)
Hemiplegia or paraplegia 1(0.8%) 4(2.3%) 2 (0.9%) 5(1.6%) 5 (1.5%) 4 (1.0%) 6 (1.1%) 5(1.2%) 9 (2.0%) 12 (3.2%)
Renal disease 5(4.1%) 13 (7.3%) 13 (5.7%) 15 (4.8%) 20 (6.0%) 18 (4.3%) 18 (3.4%) 29 (6.7%) 33 (7.4%) 26 (6.9%)
Malignancy 20 (16.4%) 21 (11.9%) 29 (12.7%) 32 (10.3%) 57 (17.2%) 65 (15.6%) 68 (12.9%) 83 (19.2%) 87 (19.6%) 73 (19.3%)
Moderate or severe liver disease 0 (0.0%) 0 (0.0%) 2 (0.9%) 3 (1.0%) 4(1.2%) 3(0.7%) 4(0.8%) 4(0.9%) 8(1.8%) 1(0.3%)
Metastatic solid tumor 4(3.3%) 5 (2.8%) 10 (4.4%) 13 (4.2%) 21 (6.3%) 34 (8.2%) 31 (5.9%) 31 (7.2%) 42 9.5%) 28 (7.4%)
AIDS 0 (0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3(0.6%) 0 (0.0%) 1(0.2%) 1(0.3%)
ccr
0 49 (40.2%) 74 (41.8%) 95 (41.5%) 139 (44.8%) 124 (37.3%) 157 (37.6%) 203 (38.6%) 160 (37.0%) 151 (34.1%) 122 (32.2%)
1 24 (19.7%) 40 (22.6%) 45 (19.7%) 58 (18.7%) 65 (19.6%) 95 (22.8%) 101 (19.2%) 74 (17.1%) 78 (17.6%) 73 (19.3%)
2 18 (14.8%) 19 (10.7%) 28 (12.2%) 49 (15.8%) 56 (16.9%) 64 (15.3%) 83 (15.8%) 67 (15.5%) 72 (16.3%) 67 (17.7%)
3 15 (12.3%) 17 (9.6%) 32 (14.0%) 22 (7.1%) 30 (9.0%) 29 (7.0%) 61 (11.6%) 41 (9.5%) 37 (8.4%) 42 (11.1%)
4 6 (4.9%) 10 (5.6%) 9 (3.9%) 9 (2.9%) 16 (4.8%) 20 (4.8%) 22 (4.2%) 31(7.2%) 37 (8.4%) 19 (5.0%)
>4 10 (8.2%) 17 (9.6%) 20 (8.7%) 33 (10.6%) 41 (12.3%) 52 (12.5%) 56 (10.6%) 59 (13.7%) 68 (15.3%) 56 (14.8%)
ICU 4(3.3%) 7 (4.0%) 9 (3.9%) 7 (2.3%) 19 (5.7%) 18 (4.3%) 24 (4.6%) 29 (6.7%) 19 (4.3%) 21 (5.5%)
Mechanical ventilation 3(2.5%) 16 (9.0%) 15 (6.6%) 13 (4.2%) 24 (7.2%) 21 (5.0%) 39 (7.4%) 30 (6.9%) 28 (6.3%) 33 (8.7%)
Oxygen therapy 63 (51.6%) 78 (44.1%) 99 (43.2%) 111 (35.8%) 136 (41.0%) 164 (39.3%) 229 (43.5%) 204 (47.2%) 217 (49.0%) 199 (52.5%)
Number of beds?
0-19 4 (3.3%) 9 (5.1%) 11 (4.8%) 9 (2.9%) 6 (1.8%) 14 (3.4%) 12 (2.3%) 9 (2.1%) 15 (3.4%) 4(1.1%)
20-199 23 (18.9%) 45 (25.4%) 41 (17.9%) 77 (24.8%) 84 (25.3%) 92 (22.1%) 130 (24.7%) 79 (18.3%) 88 (19.9%) 72 (19.0%)
200-499 48 (39.3%) 66 (37.3%) 107 (46.7%) 119 (38.4%) 130 (39.2%) 159 (38.1%) 223 (42.4%) 190 (44.0%) 194 (43.8%) 158 (41.7%)
500+ 47 (38.5%) 57 (32.2%) 70 (30.6%) 105 (33.9%) 112 (33.7%) 152 (36.5%) 161 (30.6%) 154 (35.6%) 146 (33.0%) 145 (38.3%)
Unknown 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Steroid 35 (28.7%) 43 (24.3%) 47 (20.5%) 59 (19.0%) 72 (21.7%) 120 (28.8%) 134 (25.5%) 115 (26.6%) 120 (27.1%) 88 (23.2%)
Anticancer drug 11 (9.0%) 10 (5.6%) 12 (5.2%) 19 (6.1%) 31(9.3%) 41 (9.8%) 38 (7.2%) 56 (13.0%) 50 (11.3%) 42 (11.1%)
Immunosuppressant 3(2.5%) 5(2.8%) 4 (1.7%) 6 (1.9%) 12 (3.6%) 15 (3.6%) 18 (3.4%) 15 (3.5%) 14 (3.2%) 15 (4.0%)
Number of prescribing  medical
institutions
1 111 (91.0%) 154 (87.0%) 204 (89.1%) 273 (88.1%) 297 (89.5%) 374 (89.7%) 477 (90.7%) 402 (93.1%) 402 (90.7%) 344 (90.8%)
2 11 (9.0%) 23 (13.0%) 25 (10.9%) 36 (11.6%) 35 (10.5%) 42 (10.1%) 45 (8.6%) 30 (6.9%) 40 (9.0%) 34 (9.0%)
3 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.3%) 0 (0.0%) 1 (0.2%) 4 (0.8%) 0 (0.0%) 1(0.2%) 1(0.3%)
Escalation 53 (43.4%) 83 (47.2%) 92 (40.5%) 123 (40.3%) 130 (39.4%) 163 (39.4%) 184 (35.2%) 140 (32.4%) 157 (35.5%) 127 (33.5%)
Antimicrobial use without Rank 0 (0%) 1 (0.6%) 2 (0.9%) 5(1.6%) 2 (0.6%) 3(0.7%) 3(0.6%) 0 (0%) 1(0.2%) 0 (0%)
setting
Length of stay 9(6,15) 9(6,14) 8 (6,14) 8(6,13) 8(6,13) 9(7,13) 9(7,14) 9(7,15) 10(7,17) 11(8,18)

Median (IQR); n (%)

2Last preseribing medical institution
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Supplemental Table 3-5 Annual trends in patient backgrounds in outpatient cases

Characteristic 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022,
N = 980! N=1279! N=1671 N=2517! N=2516! N = 3,376 N = 3,694 N =2,588! N = 1,900 N =1,684!
Age 43 (33, 52) 43 (34, 54) 43 (35,52) 42 (33,51) 44 (35,53) 45 (36, 54) 45 (35, 54) 45 (35, 55) 46 (35, 55) 47 (37, 56)
Sex
Female 402 (41.0%) 519 (40.6%) 707 (42.3%) 1,124 (44.7%) 1,088 (43.2%) 1,439 (42.6%) 1,544 (41.8%) 1,072 (41.4%) 757 (39.8%) 730 (43.3%)
Male 578 (59.0%) 760 (59.4%) 964 (57.7%) 1,393 (55.3%) 1,428 (56.8%) 1,937 (57.4%) 2,150 (58.2%) 1,516 (58.6%) 1,143 (60.2%) 954 (56.7%)
Myocardial infarction 4(0.4%) 4(0.3%) 9 (0.5%) 9 (0.4%) 12 (0.5%) 11 (0.3%) 25 (0.7%) 13 (0.5%) 13 (0.7%) 6 (0.4%)
Congestive heart failure 28 (2.9%) 58 (4.5%) 46 (2.8%) 82 (3.3%) 94 (3.7%) 136 (4.0%) 153 (4.1%) 115 (4.4%) 103 (5.4%) 96 (5.7%)
Peripheral vascular disease 22 (2.2%) 30 (2.3%) 29 (1.7%) 43 (1.7%) 65 (2.6%) 72 (2.1%) 101 (2.7%) 60 (2.3%) 53 (2.8%) 50 (3.0%)
Cerebrovascular disease 21 (2.1%) 44 (3.4%) 49 (2.9%) 56 (2.2%) 60 (2.4%) 106 (3.1%) 117 (3.2%) 96 (3.7%) 66 (3.5%) 79 (4.7%)
Dementia 0(0.0%) 0(0.0%) 5 (0.3%) 2(0.1%) 5 (0.2%) 2 (0.1%) 2 (0.1%) 0 (0.0%) 4(0.2%) 1(0.1%)
Chronic pulmonary disease 419 (42.8%) 520 (40.7%) 660 (39.5%) 1,027 (40.8%) 1,071 (42.6%) 1,466 (43.4%) 1,633 (44.2%) 1,061 (41.0%) 715 (37.6%) 689 (40.9%)
Rheumatic disease 38 (3.9%) 33 (2.6%) 44 (2.6%) 75 (3.0%) 98 (3.9%) 98 (2.9%) 104 (2.8%) 78 (3.0%) 81 (4.3%) 63 (3.7%)
Peptic ulcer disease 121 (12.3%) 146 (11.4%) 176 (10.5%) 242 (9.6%) 243 (9.7%) 320 (9.5%) 361 (9.8%) 295 (11.4%) 191 (10.1%) 203 (12.1%)
Mild liver disease 76 (7.8%) 124 (9.7%) 159 (9.5%) 249 (9.9%) 237 (9.4%) 399 (11.8%) 407 (11.0%) 320 (12.4%) 220 (11.6%) 228 (13.5%)
Diabetes  without  chronic 5 (0.5%) 14 (1.1%) 16 (1.0%) 20 (0.8%) 33 (1.3%) 42 (1.2%) 39 (1.1%) 40 (1.5%) 32 (1.7%) 31 (1.8%)
complications
Diabetes with chronic 14 (1.4%) 23 (1.8%) 33 (2.0%) 48 (1.9%) 38 (1.5%) 55 (1.6%) 66 (1.8%) 67 (2.6%) 36 (1.9%) 39 (2.3%)
complications
Hemiplegia or paraplegia 4(0.4%) 4(0.3%) 1(0.1%) 5 (0.2%) 7(0.3%) 19 (0.6%) 10 (0.3%) 10 (0.4%) 6 (0.3%) 8(0.5%)
Renal disease 70.7%) 16 (1.3%) 18 (1.1%) 18 (0.7%) 25 (1.0%) 36 (1.1%) 42 (1.1%) 43 (1.7%) 31 (1.6%) 41 (2.4%)
Malignancy 38 (3.9%) 71 (5.6%) 75 (4.5%) 117 (4.6%) 143 (5.7%) 204 (6.0%) 234 (6.3%) 202 (7.8%) 177 (9.3%) 191 (11.3%)
Moderate or severe liver disease 0 (0.0%) 2 (0.2%) 0(0.0%) 3(0.1%) 3(0.1%) 6 (0.2%) 5(0.1%) 4(0.2%) 1(0.1%) 7(0.4%)
Metastatic solid tumor 14 (1.4%) 26 (2.0%) 22 (1.3%) 36 (1.4%) 51 (2.0%) 52 (1.5%) 63 (1.7%) 62 (2.4%) 70 (3.7%) 63 (3.7%)
AIDS 1(0.1%) 0(0.0%) 2(0.1%) 0(0.0%) 3(0.1%) 2 (0.1%) 4(0.1%) 7(0.3%) 2 (0.1%) 1(0.1%)
CCI
0 471 (48.1%) 612 (47.8%) 837 (50.1%) 1,221 (48.5%) 1,165 (46.3%) 1,492 (44.2%) 1,645 (44.5%) 1,166 (45.1%) 878 (46.2%) 704 (41.8%)
1 352 (35.9%) 428 (33.5%) 567 (33.9%) 852 (33.8%) 872 (34.7%) 1,199 (35.5%) 1,307 (35.4%) 840 (32.5%) 555 (29.2%) 515 (30.6%)
2 77 (7.9%) 109 (8.5%) 119 (7.1%) 213 (8.5%) 206 (8.2%) 283 (8.4%) 280 (7.6%) 231 (8.9%) 198 (10.4%) 175 (10.4%)
3 50 (5.1%) 71 (5.6%) 78 (4.7%) 139 (5.5%) 152 (6.0%) 232 (6.9%) 268 (7.3%) 176 (6.8%) 123 (6.5%) 141 (8.4%)
4 4(0.4%) 15 (1.2%) 26 (1.6%) 23 (0.9%) 39 (1.6%) 57 (1.7%) 62 (1.7%) 56 (2.2%) 43 (2.3%) 36 (2.1%)
>4 26 (2.7%) 44 (3.4%) 44 (2.6%) 69 (2.7%) 82 (3.3%) 113 (3.3%) 132 (3.6%) 119 (4.6%) 103 (5.4%) 113 (6.7%)
Number of beds?
0-19 667 (68.1%) 866 (67.7%) 1,120 (67.0%) 1,741 (69.2%) 1,688 (67.1%) 2,272 (67.3%) 2,442 (66.1%) 1,421 (54.9%) 1,021 (53.7%) 895 (53.1%)
20-199 88 (9.0%) 150 (11.7%) 147 (8.8%) 256 (10.2%) 271 (10.8%) 352 (10.4%) 390 (10.6%) 357 (13.8%) 226 (11.9%) 173 (10.3%)
200-499 92 (9.4%) 108 (8.4%) 172 (10.3%) 247 (9.8%) 290 (11.5%) 378 (11.2%) 435 (11.8%) 453 (17.5%) 357 (18.8%) 322 (19.1%)
500+ 133 (13.6%) 155 (12.1%) 230 (13.8%) 273 (10.8%) 267 (10.6%) 374 (11.1%) 427 (11.6%) 357 (13.8%) 296 (15.6%) 294 (17.5%)
Unknown 0(0.0%) 0(0.0%) 2 (0.1%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Steroid 191 (19.5%) 258 (20.2%) 291 (17.4%) 458 (18.2%) 509 (20.2%) 668 (19.8%) 730 (19.8%) 586 (22.6%) 407 (21.4%) 350 (20.8%)
Anticancer drug 21 (2.1%) 45 (3.5%) 22 (1.3%) 62 (2.5%) 84 (3.3%) 104 (3.1%) 112 (3.0%) 108 (4.2%) 117 (6.2%) 112 (6.7%)
Immunosuppressant 21 (2.1%) 11 (0.9%) 21 (1.3%) 24 (1.0%) 33 (1.3%) 38 (1.1%) 53 (1.4%) 57 (2.2%) 39 (2.1%) 32 (1.9%)
Number of prescribing medical
institutions
1 926 (94.5%) 1,212 (94.8%) 1,571 (94.0%) 2,381 (94.6%) 2,389 (95.0%) 3,191 (94.5%) 3,497 (94.7%) 2,453 (94.8%) 1,812 (95.4%) 1,612 (95.7%)
2 54 (5.5%) 64 (5.0%) 99 (5.9%) 129 (5.1%) 123 (4.9%) 182 (5.4%) 195 (5.3%) 133 (5.1%) 86 (4.5%) 69 (4.1%)
3 0(0.0%) 3(0.2%) 1(0.1%) 7(0.3%) 4(0.2%) 2 (0.1%) 2 (0.1%) 2 (0.1%) 2 (0.1%) 3(0.2%)
4 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 1 (0.0%) 0(0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%)
Escalation 163 (16.8%) 183 (14.5%) 272 (16.4%) 377 (15.1%) 353 (14.1%) 446 (13.3%) 459 (12.5%) 282 (10.9%) 179 (9.4%) 135 (8.0%)
Antimicrobial use without 12 (1.2%) 14 (1.1%) 13 (0.8%) 19 (0.8%) 14 (0.6%) 16 (0.5%) 21 (0.6%) 12 (0.5%) 4(0.2%) 2 (0.1%)

Rank setting

Median IQR); n (%)

2 Last prescribing medical institution
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Supplemental Figure 3-1 Annual trends in proportion of short-course treatment and
duration of treatment without comorbidities.

a. Annual trends in proportion of short-course treatment among inpatient cases. b.
Annual trends in proportion of short-course treatment among outpatient cases. c.
Trends in duration of treatment among inpatient cases. d. Trends in duration of
treatment among outpatient treatment cases. Blue shaded areas are shown as

Clopper—Pearson's 95% confidence interval.
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Supplemental Figure 3-2 Annual trends in proportion of short-course treatment and
duration of treatment with macrolide monotherapy.

a. Annual trends in proportion of short-course treatment among outpatient cases. b.
Trends in duration of treatment among outpatient cases. Blue shaded areas are
shown as Clopper—Pearson's 95% confidence interval. Due to the small number of
inpatient cases treated with macrolide monotherapy (22 cases), no further analysis

was conducted for this group.

110 (BWKFEKERR)



EWPFERE I R

Fluoroquinolone monotherapy
Outpatient treatment

100 1

;5] gt e—e——e—— ",

25

short course proportion (%)
w
o

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
year

281

211

duration (d)

144

833332

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
year

Supplemental Figure 3-3 Annual trends in proportion of short-course treatment and
duration of treatment with fluoroquinolone monotherapy.

a. Annual trends in proportion of short-course treatment among outpatient cases. b.
Trends in duration of treatment among outpatient cases. Blue shaded areas are
shown as Clopper—Pearson's 95% confidence interval. Due to the small number of
inpatient cases treated with fluoroquinolone monotherapy (150 cases), no further

analysis was conducted for this group.
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Supplemental Figure 3-4 Annual trends in proportion of short-course treatment and
duration of treatment with B-lactam monotherapy.

a. Annual trends in proportion of short-course treatment among inpatient cases. b.
Annual trends in proportion of short-course treatment among outpatient cases. c.
Trends in duration of treatment among inpatient cases. d. Trends in duration of
treatment among outpatient treatment cases. Blue shaded areas are shown as

Clopper—Pearson's 95% confidence interval.
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Supplemental Figure 3-5 Annual trends in proportion of short-course treatment and
duration of treatment without escalation.

a. Annual trends in proportion of short-course treatment among inpatient cases. b.
Annual trends in proportion of short-course treatment among outpatient cases. c.
Trends in duration of treatment among inpatient cases. d. Trends in duration of
treatment among outpatient treatment cases. Blue shaded areas are shown as

Clopper—Pearson's 95% confidence interval.
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