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ABPC ampicillin

ACE angiotensin-converting enzyme

AMK amikacin

AMR antimicrobial resistance

ARB angiotensin II receptor blocker

ASP antimicrobial stewardship program

BLNAR B-lactamase-nonproducing ampicillin-resistant Haemophilus influenzae
CDC Centers for Disease Control and Prevention
CDI Clostridioides difficile infection

CFPM cefepime

CLSI Clinical Laboratory Standards Institute
COPD chronic obstructive pulmonary disease
COX-2 cyclooxygenase-2

DDD daily defined doses

DOT days of therapy

eGFR estimated glomerular filtration rate

ESBL extended-spectrum -lactamase

HA-CDI hospital-aquired Clostridioides difficile infection
IQR interquartile range

LVFX levofloxacin

MEPM meropenem

MIC minimum inhibitory concentration

MRSA methicillin-resistant Staphylococcus aureus
NSAID non-steroidal anti-inflammatory drug

NYHA New York heart association

PAF prospective audit and feedback

PCG penicillin G

PIM potentially inappropriate medication

PIPC piperacillin

PISP penicillin-intermediate Streptococcus pneumoniae
PPI proton pump inhibitor

PPO potential prescribing omission

PRSP penicillin-resistant Streptococcus pneumoniae
SD standard deviation

SGLT2 sodium-glucose transporter 2

SSRI selective serotonin reuptake inhibitor



STOPP criteria Screening tool of older persons’ potentially inappropriate prescriptions criteria
STOPP-J Screening tool for older persons’ appropriate prescriptions for Japanese

TDM therapeutic drug monitoring

WHO World Health Organization
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8

ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; COPD, chronic obstructive
pulmonary disease; COX-2, cyclooxygenase-2; eGFR, estimated glomerular filtration rate; NYHA, New
York heart association; PPI, proton-pump inhibitors; SSRI, selective serotonin re-uptake inhibitors; SU,
sulfonyl urea.
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3. ®R
1) BEER
KREBEOBE Y % Table 2 [Z/RT, MREEIL 822 AT, FdH RALIE 75.0 5%,

BN 451 N (54.9%) & L7z, PIMs 2 S B F 1L 346 A (42.1%) T, FHL b
i L C MDY EI SN A EICE N -T2 (51.2% vs. 34.6%; P<0.001), PIMs O H B &
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Table 2 A& 1Y 5t

All patients Patients with Patients without P value
PIMs PIMs
Total n (%) 822 346 (42.1) 476 (57.9)
Male n (%) 451 156 (34.6) 295 (65.4) P <0.001
Female n (%) 371 190 (51.2) 181 (48.8)
Age Median (IQR) 75.0 (71.0-80.0) 75.0 (71.0-80.0) 74.0(70.0-79.3) P =0.11
65-69 n (%) 172 66 (38.4) 106 (61.6)
70-74 n (%) 219 83 (37.9) 136 (62.1)
75-79 n (%) 221 106 (48.0) 115 (52.0)
80-84 n (%) 144 63 (43.8) 81 (56.3)
=85 n (%) 66 28 (42.4) 38 (57.6)
Number of Median (IQR) 8.0 (5.0-11.0)  10.0(7.0-13.0) 6.0 (4.0-9.0) P <0.001
medications
1-3 n (%) 135 17 (12.6) 118 (87.4)
4-6 n (%) 204 63 (30.9) 141 (69.1)
7-9 n (%) 213 83 (39.0) 130 (61.0)
10-12 n (%) 132 81 (61.4) 51 (38.6)
13-15 n (%) 86 61(70.9) 25(29.1)
>16 n (%) 52 41 (78.8) 11 (21.1)
Departments
Cardiovascular n (%) 333 111 (33.3) 222 (66.7)
surgery
Orthopedic n (%) 207 121 (58.5) 86 (41.5)
surgery
Breast surgery  n (%) 69 30 (43.5) 39 (56.5)
Radiology n (%) 69 22 (31.9) 47 (68.1)
Cardiovascular n (%) 43 13 (30.2) 30 (69.8)
medicine
Neurology n (%) 37 21 (56.8) 16 (43.2)
Rheumatology  n (%) 18 9 (50.0) 9 (50.0)
and Clinical
Immunology
Others n (%) 46 19 (41.3) 27 (58.7)
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2) FRHFIEHIZ X B A A DA

S FERNZEEFF L 72 STOPP criteria version 2 [Z7%% 7 % PIMs A8 609 - TH - 7=
(TRIZAAEDIFN DO FEA | DFZSGIEBNT OV TR BRI DEZF R %0 S BRI . Z-drugs
(YAVET LA, YEIZnYy, AV EIsuY) 2ELRUVYUTEE Y (BZD) SRHEANC
B2 PIMs 2 H %< (50.2%) . K\ T NSAIDs (18.2%) °A/LE=/L7 LT (SU)
H (72%). 7 v h R TEA] (PPD (6.1%) DIETH>7= (Table 3),

Table 3 STOPP criteria version 2 "CH H X417z PIMs D %E%h 5748

Pharmacological classes n (%)
Total 609 (100.0)
Benzodiazepines (z-drugs were included) 306 (50.2)
NSAIDs 111 (18.2)
Sulphonylureas 44 (7.2)
PPI 37 (6.1)
Antimuscarinic/anticholinergic 21 (3.4)
Antiplatelet agents 12 (2.0)
Verapamil 12 (2.0)
Beta-blockers 11 (1.8)
ARB 7(1.1)
Warfarin 6 (1.0)
Vitamin B complex drugs and multivitamin drugs 4(0.7)
First-generation antihistamines 4(0.7)
Others 34 (5.6)

[E SRR DA O EM | 1Z7%24 9 5 PIMs (Z DWW Tk, O£ %0
HERAN LTz,
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STOPP criteria version 2 DI H BIIZ A7~ PIMs (L3 651 T o 7=, FFAIFEM D% 12K
FIHAS =R AL T L A HELE L 72 80E 2 0 9 6 310 14 (47.6%) T, EBRITW G AR F 72
IR & 72 o TR 292 1 (44.9%) ThoTo, T7eb b FRAIRI I ERNIC 2 2 H#E5E L
ToAER. ABE ST PIMs OFEIATE 94.2% (292 /310 1) TH - 7=, %47 5 PIMs &,
RANET N & B I A% DML ZE FE DM % Table 4 12779, BZD R AN EE T 5 PIMs 73
RbZ% <, M Sz PIM éﬁm%’ﬁéiﬁz% HEOTEY ., ML TOEY Thotn (£XH
F 7T I G ) - T4 LA o> BZD REEFN O] (75/205) . [ElbE 1Sk L
THEME Y A 7 Z éﬂﬂré%ﬁﬂ BZD #¥#EAl] (30/67). Imlm# 1Tx L CHAfE Y R 7 % HY
&2 HA ; EARYE z-drugs] (15/31), ¥\UNT NSAIDs (ZB:E# 3% PIMs 232 < | Ml
LLFO#Y Th ol [N LT @B D A0 BEITR 325 NSAIDs O (26/41)

lestimated glomerular filtration rate (eGFR) 50 mL/min/1.73 m? i D B 12 %95 NSAIDs
DOfER ] (21/30) . TOLIME REERD H 555512 cyclooxygenase (COX) -2 B NSAIDs @
R (11/19), £72, =BT v RZESWERRII 8IS D 72 WEA ) 12, EX I UK
TRV HE DL T EX I RN STV LIERRC, ERGEER F 72 13RI R
WX U CHIE B DML ST WA IERINE FIL Tz,

12



Table 4 STOPP criteria version 2 (&> TR H E407= PIMs D4 L3R ANBTNIZ LA A% 12

BEE LI >T 4K
Criteria Total Changed %
Total 651 292 44.9
Drug indication criteria
Any drug prescribed without an evidence-based clinical indication 23 20 87.0
Any drug prescribed beyond the recommended duration, where treatment 5 2 40.0
duration is well defined
Any duplicate drug class prescription 63 23 36.5
Cardiovascular system criteria
Verapamil or diltiazem with NYHA Class III or IV heart failure 1 1 100.0
Beta-blocker in combination with verapamil or diltiazem 11 2 18.2
Thiazide diuretic with current significant hypokalaemia, hyponatraemia, 1 1 100.0
hypercalcaemia or with a history of gout
ACE inhibitors or angiotensin receptor blockers in patients with 8 3 37.5
hyperkalaemia
Coagulation system criteria
Long-term aspirin at doses greater than 160 mg/day 1 1 100.0
Aspirin with a past history of peptic ulcer disease without concomitant 1 1 100.0
PPI
Ticlopidine in any circumstances 5 1 20.0
Vitamin K antagonist, direct thrombin inhibitor or factor Xa inhibitors for 1 1 100.0
first deep venous thrombosis without continuing provoking risk factors
for >6 months
NSAID and vitamin K antagonist, direct thrombin inhibitor or factor Xa 7 6 85.7
inhibitors in combination
NSAID with concurrent antiplatelet agent(s) without PPI prophylaxis 3 1 333
Central nervous system criteria
Tricyclic antidepressants with dementia, narrow angle glaucoma, cardiac 1 0 0.0
conduction abnormalities, prostatism, or prior history of urinary retention
Benzodiazepines for >4 weeks 205 75 36.6
Anticholinergics/antimuscarinics to treat extra-pyramidal side-effects of 4 0 0.0
neuroleptic medications
Anticholinergics/antimuscarinics in patients with delirium or dementia 8 2 25.0
Phenothiazines as first-line treatment, since safer and more efficacious 1 1 100.0
alternatives exist
First-generation antihistamines 4 3 75.0
Renal system criteria
Digoxin at a long-term dose >125 pg/day if eGFR < 30 ml/min/1.73 m? 1 0 0.0
NSAID’s if eGFR < 50 ml/min/1.73 m? 30 21 70.0
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Table 4 (fix)

Criteria Total Changed %

Gastrointestinal system criteria

PPI for uncomplicated peptic ulcer disease or erosive peptic esophagitis at 34 20 58.8
full therapeutic dosage for >8 weeks

Drugs likely to cause constipation in patients with chronic constipation 1 1 100.0
where non-consipating alternatives are appropriate

Respiratory system criteria

Anti-muscarinic bronchodilators with a history of narrow angle glaucoma 2 0 0.0
or bladder outflow obstruction

Benzodiazepines with acute or chronic respiratory failure i.e. pO2 < 8.0 3 0 0.0
kPa + pCO2 > 6.5 kPa

Musculoskeletal system criteria

NSAID with established hypertension or heart failure 41 26 63.4
Long-term use of NSAID (>3 months) for symptom relief of osteoarthritis 3 3 100.0
pain where paracetamol has not been tried

COX-2 selective NSAIDs with concurrent cardiovascular disease 19 11 57.9
NSAID with concurrent corticosteroids without PPI prophylaxis 8 5 62.5
Oral bisphosphonates in patients with a history of upper gastrointestinal 3 1 33.3
disease

Urogenital system criteria

Antimuscarinic drugs for overactive bladder syndrome with concurrent 7 3 42.9
dementia or chronic cognitive impairment or narrow-angle glaucoma, or
chronic prostatism

Endocrine system criteria

Sulphonylureas with a long duration of action with type 2 diabetes 44 9 20.5
mellitus

Drugs that predictably increase the risk of falls in older people

Benzodiazepines 67 30 44.8
Vasodilator drugs with persistent postural hypotension 1 0 0.0
Hypnotic Z-drugs 31 15 48.4

Analgesic drugs
Use of regular opioids without concomitant laxative 2 2 100.0
Antimuscarinic/anticholinergic drug burden

Concomitant use of two or more drugs with 1 1 100.0
antimuscarinic/anticholinergic properties
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4. B

ARHFFE T, STOPP criteria version 2 & T 65 LA LD AP EE 21T 5D PIMs DAL
JFEREEZFHE LT-, AWFZEIZR T, STOPP criteria version 2 (Z5:-3< PIMs Z4LJ7 ST
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A AB T — VDRI CTIEM S 721 A A X BEFE TlX. STOPP criteria version 2
IZHS< PIMs 3 H SN 72 B IX 2R D 39.1%TH Y | ZIVUIAMIEOER L FEETH
ST TONZT O KT I S AL BB I SE TlX, STOPP criteria version 2 (2 &
S< PIMs 27 SN2 BEITEED 63.0% TH Y . 22 ORIV bEmro72%,
INETOMZETIX, PIMs ([CBE# T2 R & LC, BEORARERAI, Fin, PER], #Fse
DEMERBE K OBFFET A R2E T LT D 732440 L5RORFZE O 6 I3 BR 2Rk &
ONEOHRE T, BMHBEENE N7 PIMs 137 A Y Uo7 L FAT a U TH -
723, AMFRITYBEIC R T DR RE Gk 2 R BRI OBELZ ISR L LTEBY ., AT
FEWERERN R LHERE LT, ZOREEROEVNDPEELIZARBERD D,

AWFTEIZIB N T, PIMs &ML SNT-BEITLF SN TV o BE LY %< 0K
FERALTEBY ., 10 FLLEOEF 2R L T 7=EBE O 60%LL LI PIMs 23 LJ7 & T
W, SEATRFSEC b ML KIS & PIMs O M D BB N FERE S U Tas b 32404440
AN DL EilE T, FRICEBEEATOFMEORE L EITHILERHDH B %
bivd,

AWFFETIE, BZD RIEAIN PIMs & L Tl bRHE N L0y o7z, JATHIZE T b AR O
BN SN TS 3, STOPP criteria version 2 TlE, 4 # M L1 E o> BZD R HF| O H |
KON THEME U R 7 D@V ~O BZD REFN OS] 2 PIMs & LTETF LTS Y,
EEEMERHIZBESOWMEICLH D L DI, W& i L TARI TlL BZD SRR
O ENZ WD, BZD SRIEAIN PIMs & L TE M S /-8l & LT, STOPP criteria
version 2 ODRELCAFRNCI 1T 5 BZD RIEAIO LI IRILEEE LI FTREMENR B 2 B D,
BZD FIEANLFEE T T HHME Y 2 7 OISR AR E & O BER R ST
7% A KBRS TS S DFE R )35 . STOPP criteria version 2 (% BZD %3R8 8 %
PIMs & L TR T 2N m <. ARFD X 512 BZD REFN OIS &N LV EREE TIEH T
LZEITAMTHD EEZ BN AW TR Sz % DOfthd PIMs & L TIZ, NSAIDs,
SU A, PPI L=V VE R HoT=, Fio, MDIEITHIFE T STOPP criteria version 2 |25
S PIMs & LTEM o728 ANX, 7TAEY >, T RAT o 45538, BZD RHH|, A
Fu R HUREMIREE, fia ) VEROL—TRIRETH 572 %0, Zh bIXEEE %t
LCAREYNIHEA SNABHEENEWEAI LB 2 b, EMAEFRICHICEERLETH
Zays

ARFFRIZ BN T, HARNIEEORMICMZ, MHELEZIEPIICL D27 0> b
EVRY 2 ATEHE LT 5 2 TERIC PIMs D28 8 2 #ELE L7255 . Z D& HEIA 1T 90%
FE ATz, ZIVE TORITHIGE & Fipp 38405050 0 CKRFE O % G B 138k~ 22 - (7R
BEFL TV, 20X D REHE T, ZEREIWAIICIT AN FT6E 72 A 73 8 22 22 7% H
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EHOLDOLEEZOND, —J, B SR PIMs &K Z /4L LR a00NTZEHE S
1% 44.9%TH V., BEINAR)->72 PIMs DIFE & A EITEHFIAIN LT 2R L7 o 7o 4L
FTHo7-, Z I STOPP criteria version 2 {25 £ 415 PIMs O HULIFZE T O M B ME W =
EEREBEWT DO TIEARL, EARIAE 2 O BEEOFFRESCEEY R, BHELHIRIC K 5IRHEK
FERCER BHE D U R 7 A WNTHINT L, EBRTIX, BT L o TGO L EMED @V
BTG %R« RIET 5 Z L AR CEX 2R EB XD 2N TE D, AW O EHMMER I
KEFFFETH Y | MREE D 75%LL LITAR R OBE T, £ ORFFTHEAID % < 13t o> Hilsk
EFHEBE T ENT b D ThH 72, BZD RIEEHIX SU FI D K 5 ITZEFIZ L S fWeE Lo
U R 7 88 5 HEN ML O ERRISE T SN CW A, BHM O AR I G EE L %
DB OB OBEIINETH D Z ENLV, 72, BZD ZHEANZ OV T, BEBLTT D
S TR ea=- N DY b 0] Wﬁ’ﬁﬁéﬂﬁﬂ%6h@ﬂotﬁm%§#oto%%\:@ié
RIEBNZ I D PIMs Z BT H7-012id, HkEREE & L0 EEE L, WEELD 7 +
n— R A mIE ST, BRI mﬁ@ﬁﬁb%ﬂéﬂgﬁ&é&%ighé
AT LA T ORA R D 55—, RFFRITARI O RFEPE T I L 72 BlE25E T
boHIm, o EREREIC *&MT%ﬁwT EMER S D, Fo, miRO X 512, BZD %&f#
MR PE R TARF CHRAICAL T BEFE 3 < 4D, AFRLLSL T STOPP criteria version 2 %3 L 7=
A R &5 PIMs OWFRITZ R 22 5 [ REMEN H 5, 5 10, ARHFF TIX PPOs 122\ T
IFRFTE TR, SFRITAH TEH PPOs ~DIp A_owfﬁﬂﬁézgh&é
AWFFERE RN D | AFOEME I D PIMs DAL FEREAH & 2272 > 7=, PIMs (%t
Bl LR ABEEE D 21%I20F & TR Y | £7-RAORE & L Tk BZD Z3HAIR
%2< . ZTORBEYEFAOBIRDFA L0 E 72 o7, SHI2, AR PIMs OEF (2 X 5~
F7 4w bV RT ZWUNCTEHEL, BEORBRZEE X EMICMFER 25452 L
T, WFHFEFEOLBEMENFE W PIMs O RE LAARETH 722 LD, KFEOF MR
RE Tz, FAIRNIIEDIBREICET 2V =37 U 2 b & LT, PIMs /07 S 7295
REDBREICHINT H 2 LN TE 5720 PIMs O IEIT % L CEANAI A TR 535 2
CIERRENEES LD,
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B1EE ISR 51, PIMs BIAHOERE THLEZ AT I TEBY, fifRd
REMELSWRRETH D, AOEBE BT 28 EEOLZE2EOm L2 BRE LT,
HARZBFEEFSX TRIH ORERIEYIRIET A R7 422005 22K LTWDH P, 20D
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F ¥ — FBRENTND 210, BET &7z STOPP-T & @il (35 2 & T, PIMs 03K
WHEEHES, MEO® MM EERORY B SN50, EBEORKBY Tl Lz
BE O RMEXHS IR ST,

INETIZPIMs ZA 7 V==V T T 5100 RIEENER S L, BRTHEHA SR
TW5, fR&E M2 D E L TIX, STOPP criteria®, Beers criteria®, European Union (7)-PIM
listY23% %, #512. STOPP criteria IX PIMs DAL EIG D A7 &3, #nfd], A%, ARl
M. EREE~OZZ BRI A R 2O T ZENRESH TS, 513258 1 8T,
RIRDO B EHEIZ T D STOPP criteria version 2 |2 X 5 PIMs QAT IR, K OERKIRRIC X 5
MANDOZhFEERST L2, L2l s, ZE CTHIRBSIZEBW T, STOPP-J & STOPP
criteria version 2 O A P& L#g U 720981372 0,

AHTlX, PIMs O & RIEICK 5 STOPP-J % W 7= AR IZ X 5/ ADRh R % FF
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2. FHi:
1) BRTFAL

2016 - 4 Hinb 9 AA G E LT, 2Pt A WP CLIRME SR, FEER#RNED) (1
FBUNTHIA S BLEMICZ FE Lo, ARIFZEIE. BAETEE DO TANE5 LT HIEF R
BT 2 PR ST IO & WP RFPERFREEZEREE ML B S OKR (KR
K5 1758) 15 TiT-o 7,

2) PIMs D¥HEMA

FEAIAIIZ £ D PIMs O HIZIL STOPP-J 12T 5 [FFICIEE R E G2 ET 2P0V A
k] *19K U STOPP criteria version 29 % f\ 7=, STOPP-J (Z81F 25 THpCHEE KRG 284
LMD Y A | % Table 5 (2T, FANC L —=027%%1F723 AOEAIEID H B, 1
H&H720 12 ADBKRFEHT PIMs O & AEAT o 7o, G ABLEE OFF S IR IF
W2, BEAIRNIE Y 5% EE O BRSO E 2 fE58 L. STOPP-J & STOPP criteria version 2 @ ]
F & MHWT PIMs Z AR L7z, FEAIENIA G ELICK T 2EBEOREGFRRICHER L, &
FORBEI G LN WGEIL, EANCAS OE L E TR 2 HELE L 72 )r> 72, STOPP-J
W2 & > T &7z PIMs (22 Tk, STOPP-J ® 7 r—F v — K (Figure2) *'OZft-> T
A O E, Pk, FIFRRIE~DE L A M L7-, STOPP criteria version 2 {2 & - TH
HEN7z PIMs 1d, TOEEEZITFILICEDZR_ET 4w b &V AT Z AR FEE L.
NRXT 4y EBRY R % EED &Y LTS E, SEAIRNREMICOS OB B £ -3 ik%
HELE U 72, FEAIOZE T L 0 IBRFERCIHEEEAL D Y 27 3% 0 | ABEH R o o S8 51775
MR TH D & H L7ea ., SEAIRNIERICAST OERE TP I 2 HESE L e o7,
VT DRESGE « IR - B ~DEFIZOW T, ER & WiED 9 2 THREKIICIRE L=,

3) XREHE

RRBFET 1AL EER R OIREANNH D 65 Ll EOFMARLEE & L=, STOPP-] ®
SHRIT TS U LOEIME LT TS MR THL 7 LA L H L VITENEREBO SIE TH
B3 S0 KA O G BRE N ABLEE T DH Z &, STOPP criteria version 2 O %t 5 B M3
65 LA ELOBETHD Z LA E X, AFEONGIT 65 Ll LOBFEITH — L7z, PIMs
LIRS RN EERF L=, 7272 L. STOPP criteria version 2 @A O W, [[FER#H D FHHF D
B SOV TR R DRG0 SRS LT, R BRE O BENE (Elb, 1R,
AUTTERANSL . ABE IR . A SEUEICREY Lo BB E PIMs OB B OER N, FKA
Bl X A0 A 14 HUANIZAL T ZE W & 72 > 7= %% STOPP-J & STOPP criteria version 2 D 7%
W R Tl L7z,

4) RLEHAEMT

STOPP-J % U} STOPP criteria version 2 (5% 5 B4 [H TOAFIHH O HLERIZ DWW T, PIMs 23
R ST BB OFIE X x * test &2, i, AT7 AL CAPBE L Student’s #-test % H
W, BREDAHEKMEILS % & Lz, 2 TOREENTICIZ GraphPad Prism 6 % V72,
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SGLT?2, sodium-glucose transporter 2.
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3. R
1) BEER

KR EBE OBEE % Table 6 (TR T, FMREHIL 2304 (ONEIMESE : 201 44, TEER
FRNEL 1 29 44) T, EROFEIT 754 5. 162 4 (70%) A BME, BT ERFIEL 8.3
. EHABEHIMIL 16.5 H T o72, STOPP-JIZ L » THH S PIMs 245 ST
7-HBEIT 1224 (53%) T. STOPP criteria version 2 (2 X » T 4172 PIMs 2 4L )7 S
TWREILT54 (33%) ToH Y. STOPP criteria version 2 & bl L C STOPP-J I3/ E 2
PIMs O HEIG 25w 52> 72 (P<0.001) , i, AL 07 FEHIE M VA BE I 12 -5V Tl STOPP-
J D% L STOPP criteria version 2 D% 4 BE M CTH ERZE Lo T,

Table 6 H & 1Y 5t

All patients ~ Patients with Patients with PIMs P value
PIMs detected  detected by STOPP

by STOPP-J criteria version 2

Total n (%) 230 122 (53) 75 (33) P <0.001
Male n (%) 162 88 (54) 57 (35)
Age (years) Mean+SD 754 +6.1 75.8 £6.1 76.0 £6.0 P=0.82
No. medications Mean+SD 83+4.2 9.8 +4.1 10.8 £ 4.1 P=0.10
Length of Mean+SD  16.5+15.3 16.5+15.8 15.7+16.8 P=0.71
hospitalization (days)
Departments

Cardiovascular n (%) 201 103 (51) 63 (31)

Surgery

Cardiovascular n (%) 29 19 (66) 12 (41)

Internal Medicine
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X EBEIZEB VT, STOPP-J & STOPP criteria version 2 {Z & - T PIMs 3 H S =515
DFEM % Figure 3 12783, STOPP-J (X > TO PIMs MR S BE X 534 (23%) .,
STOPP criteria version 2 (2 X > TD X PIMs 3 H SN2 BEFIZ 64 (3%). M HFDOEUET

PIMs 3 HH EN-BEIL 694 (30%). b LDOEHETEH PIMs W H S ho 72 EBE
X102 4% (44%) THo7-,

STOPP-J only
n =53 (23%)

Patients without PIMs
n=102
(44%)

Both criteria
n==69
(30%)

STOPP criteria
version 2 only
— & (30 All patients
n=63%) n = 230

Figure 3 %5 2E1F% STOPP-J & UF STOPP criteria version 2 [ZF5-5<
PIMs O i &
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2) STOPP-J & STOPP criteria version 2 ® JLi

SNy FERINC AR L7z PIMs O A FHF 45X, STOPP-J Tl 234 {4, STOPP criteria version
2 Tl 104 :Tod - 7=, STOPP-J T STOPP criteria version 2 |2 & - Tt X #17- PIMs @
N FER] DO NFR % Figure 4 (2733, Z-drugs % & e BZD RIEANCRHE 35 PIMs 23 5
Yl b 1T b % < STOPP-J Tl 68 {4:. STOPP criteria version 2 Tl 66 1T - 72, NSAIDs
& SU AN B % PIMs [ SL 7 CTRIFREE M ) S 4172, STOPP-J Tldfi i & 7= 23, STOPP
criteria version 2 TIZMHMN D220 7=, F 13 &2 hy - 7= PIMs 1%, b— 7RI R,
Ho S RS G, PuiiiedE (Ful /e e OPieEEK) | 70 R AT o ofEHidE, @b~ 7
XV U A, o ZREEGHE, o T ad X —BHEEK, BT A RREROITa Y 3K
\ZBH# 9~ % PIMs CTd - 7=, STOPP criteria version 2 TlI#iH X iL7=23, STOPP-J Tl
SN TZPIMs (£, XTI VE BTy I—IZHHET D PIMs Th o7,
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H2 receptor antagonists
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Figure 4 STOPP-J % O STOPP criteria version 2 T H I 4172 PIMs D 3505317
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3) PIMs ONFER & EHIRHIZ X 5 I A DFFAE

STOPP-J 2 O STOPP criteria version 2 |2 &2 » THHH S 4L7= PIMs ONE & . HAERIZ L 5
AN DI L E OFEM % T4 Table 7 & O 8 12779, STOPP-J IZ X » TS
72 PIMs 1351 232 R d> 0 | SEFAYFTEAM 00 % |2 SRl 3 22 Rl |2 L 07 25 B8 A& HESE U 7= -850 % 61
 (26%) T, BB GEF 72131k L 2o o 50% 50 1 (22%) Thotz, —H,
STOPP criteria version 2 {2 X > THH 172 PIMs (X531 133 -5 0 | SKEZEAFEAT D 4 12 H A
RS EERNIZ AL T 22 B 2 HEE U 7R BT 61 11 (46%) T. 54 (41%) SRG AR £ 7213
1B & 72 o 7, SRAIR AN EE AT 12 28 W 2 #ELE L 7= PIMs O Z8 H %4 1%, STOPP-J Tl 82%., STOPP
criteria version 2 Cl% 89% T&H - 7=,

M EN-HEHEA OWNER TIL, WY T BZD RIANCEET 5 PIMs N bZ 0o 77,
STOPP-] TL < M &7z PIMs @ 5 b TEHOFUmAeHE (B MeRE, HueE %) o6F
ML TV—TFIRIE ) T7 0 FAT v A5G| [FERING o Z A BRG] KOV TH,
ZREIEHER ] ([T oW TiE, AR S EANCAL T BT 2 HELE Lo b 7e < A
HEIE D 25%ARG TH - 72,
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Table 7 STOPP-J |Z&» T HH & 7= PIMs OEELESEHFIETIC L DM AR ITE T Lr o7~ 15

Criteria Indications (left blank  Total Recommended  Changed
if all subjects are (%) (%)
applicable)

Total 232 61 (26) 50 (22)

Hypnotics

Benzodiazepines 56 24 (43) 20 (36)

Non-benzodiazepine hypnotics 12 8 (67) 7 (58)
Antidepressants

Tricyclic antidepressants 1 0(0) 0(0)

Antithrombotic drugs (antiplatelet

drugs, anticoagulants)

Combined therapy with multiple 18 2(11) 1(6)
antithrombotic drugs (antiplatelet
drugs, anticoagulants)
Digitalis
Digoxin Dose >0.125 mg/day 2 2 (100) 0(0)
Diuretics
Loop diuretics 39 1(3) 1(3)
Aldosterone antagonists 18 0 (0) 0 (0)
a-Blockers
a1-Receptor blockers selective for 10 1(10) 1(10)
receptor subtypes

H> receptor antagonists

H> receptor antagonists 22 4 (18) 4 (18)

Laxatives

Laxative magnesium oxide Decreased kidney 12 9 (75) 7 (58)
function

Antidiabetic drugs

Sulphonylureas 9 0 (0) 0 (0)
Biguanides 5 1 (20) 1 (20)
Thiazolidine derivatives 3 0 (0) 0 (0)
a-glucosidase inhibitors 6 0(0) 0(0)

Insulin

Insulin administration on a sliding 1 0(0) 0(0)
scale

Overactive bladder medications

Muscarinic receptor antagonists 5 1 (20) 1 (20)

NSAIDs

NSAIDs 13 8 (62) 7 (54)

XGHIRPIC PIMs LTRSS ED B 2R,
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Table 8 STOPP criteria version 2 (2> T HHE 472 PIMs O 45 & 3R AIBT I Z LD AL IT 2

Lo T %L
Criteria' Total Recommended  Changed
(%0) (%0)
Total 133 61 (46) 54 (41)
Drug indication criteria
Any drug prescribed without an evidence-based clinical 2 2 (100) 2 (100)
indication
Any duplicate drug class prescription 20 9 (45) 9 (45)
Cardiovascular system criteria
B-blocker in combination with verapamil or diltiazem 5 1 (20) 1 (20)
Thiazide diuretic with current significant hypokalemia, 1 0 (0) 0 (0)
hyponatremia, hypercalcemia or with a history of gout
ACE inhibitors or angiotensin receptor blockers in patients 1 0(0) 0(0)
with hyperkalemia
Coagulation system criteria
Ticlopidine in any circumstances 2 0(0) 0 (0)
NSAID and vitamin K antagonist, direct thrombin inhibitor or 1 0 (0) 0 (0)
factor Xa inhibitors in combination
Central nervous system criteria
Benzodiazepines for > 4 weeks! 64 29 (45) 25 (39)
Renal system criteria
NSAIDs if eGFR < 50 mL/min/1.73 m? 7 6 (86) 5(71)
Gastrointestinal system criteria
PPI for uncomplicated peptic ulcer disease or erosive peptic 1 0 (0) 0 (0)
esophagitis at full therapeutic dosage for >8 weeks
Musculoskeletal system criteria
NSAID with established hypertension or heart failure 1 1 (100) 1 (100)
COX-2 selective NSAIDs with concurrent cardiovascular 4 4 (100) 4 (100)
disease
Urogenital system criteria
Selective o blockers in those with symptomatic orthostatic 1 1 (100) 1 (100)
hypotension or micturition syncope
Endocrine system criteria
Sulphonylureas with a long duration of action with type 2 9 0(0) 0(0)
diabetes mellitus
Drugs that predictably increase the risk of falls in older people
Benzodiazepines 12 8 (67) 6 (50)
Hypnotic Z-drugs 2 0 (0) 0 (0)

PRSI I PIMs EL TR S 2 B ED 2R,
i“Benzodiazepines for >4 weeks” |2 DU Tl Z-drugs & & e,
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4. BE

AT N T, KR & Li@Eiing O 53%7% STOPP-J IZH-5< PIMs #4L5 INTH
Y . STOPP-J {Z STOPP criteria version 2 & [h#e LT, LV %< D PIMs XU PIMs # H 3 %
BEEZBRET 22 BRI NT,

1 HI O TIL, RREE D 42.1%753 STOPP criteria version 2 255 < PIMs 2L 5 &
NTWEY, KROT T A4~V 77 ) =y 7 TE S AUZFTH X BIZTFETIX, STOPP
criteria version 2 (Z X > TR S472 PIMs 2805 STV BEDOEIGIX 323% THh - 7=
P — 5  ARFRO BWPIRFE MR I\ T S 7-tk Al & BIZEWFSE Tl Beers criteria 2012
(2K o TR S 4172 PIMs 24005 S CW 2B E OEIE 13 37.5% T d - 7= °, STOPP criteria
version 2 %, Beers criteria 2012 <° European Union (7) -PIM list, comprehensive protocol (Z k.
RT, FVELSDOPIMs 2 L7 2 EAHE ST g 7, ARBFSEICEBV T, STOPP-
JICE o TR S 7z PIMs 22005 STV 2 B3 OFIE 11X STOPP criteria version 2 % F U
7286 X0 bE <. F72 STOPP criteria version 2 <> Beers criteria 2012 % W\ 72 AR D AT
FFEIZH1T 5 PIMs ORLFBEEDOEFIG LD bEdo7c >0, Zh b DfERNL, AH O
finlZ%f L C STOPP-J %1 L 7=854. STOPP criteria version 2 <° Beers criteria 2012 72 &
WA DOEEEZ RN HEL Y HZ< O PIMs BRI SNDAREMENRH D Z RSk,

AWFZETIEBZD SR FEHI NSAIDs 35 KL U SU AN B4 % PIMs (&, STOPP-J J U8 STOPP
criteria version 2 Ol 5T M Sz, 5 1 HiOWFSE >Y & O STOPP criteria version 2 %
AWTEAIROATHIIE DT HRERIC, 2D DAL PIMs & LTEZ B EIh T D,

— 7 AL TIE STOPP-] % W 7485513 PIMs & L CTHatH S 417223, STOPP criteria version
2 WS A ITRE SR, FIEREER DR VIR H o7, 2 b OFEFOF
T, MZAEERESRIE~ 7R U A, a7 v a v X —BHERKIZEHL TE, %475
IE H 7% STOPP criteria version 2 (ZI1E3 £4LTEH 5T, STOPP-J & H\W\7= 356 O A f H AT 68
72PIMs THDHEEZEZDHND, T, V—THRESLT )V RAT 1 UAEHUIE, FrimazdE,
o ZAERFEGEE, 77 A RRIE hia Y CFEIZEI L Tl STOPP criteria version 2 |2 %
FUTHEHENEEN TN, AR TIEZ L DEFTEDOHEE OFMHIZTY TITE LA
735 72, STOPP-J IZFEMI 22 S M BRE STV WIHE A% < 219 X0 £ < O 3EHFI 2 PIMs
E LT Sz, Lo LA s, STOPP-J ICH T 2 & HEH O HEH DA S X, W%
HOMLEENMEW PIMs 2% < 3252 & _%ﬁléﬂﬁbﬁﬁ)&ék C EENSMLETH
2o

ARWFFE D EE 72 SlX. STOPP-J J2 OY STOPP criteria version 2 (2355 < PIMs DAL FEHE %
IR L7220 TR ZDORIEICOWTHRMI L2 2 & Th 5, EFEHANZ XL 25 PIMs O
RIE UK 2 BE R OEMZ R E LIZBHFERN AOR R 2 -l L7 SE1TE T, A
ABEIZBIT D 6 B A%D PIMs OFILEIAN 43% Th o 72 Z EXHE STV D O, Kif
FETIBN T M STz PIMs 21K & R L L 72356 DAL 28 55513 STOPP-J Tl 26%.
STOPP criteria version 2 TIL 41% ToH v | FEATHZEORER P & g L TIRA» o7z, L,
FEANMNEH A HESE L 72 PIMs OEFHIG XM AL 12 80% a1 Tk, AR INA
Mmool E A ED PIMs (X, FAIM DI FH 25 M 21T - 7ok R, EANCE E 2 HELE L 72
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Mo T2HEITH -1, EEMMA DD PIMs OEHEZHELE Lo B HOL X, AL
05 FEAN DA 2h CHERE D LEAE S m N T2 I O ABE TIXEA OFAENEHE L W=D, R
BEN WD, BENLEFELICRBE LR N> 72d Th oo, AW ORS00 L
AR OBE LERERGNBOBEETHY . ZOL DBETL—TFIRIESLT )V RAT 1

CEEGURE, rdn AR PUEEESE. BEIEERIIARR O L EMERN @ o T, 2D XK DT, PIMs

EERTLHEITZDOY AT /M T 2720 O3ER e MR METH D, 772 L, AU
FANZBW T, PIMs O E{F:4X STOPP-J K T8 STOPP criteria version 2 TlRIFEE TH Y |
STOPP-J [ZDOWTIE, M S 47z & O OFEAAN S AT H 2 HELE L7227 o 72 PIMs 28 &
W %inotz, LaRoi@ Y . STOPP-J (34 H O FHiPHAN NN 726D AT5 28 5 00 L BEME
KW PIMs 2% < M3 5 Al BETENN & 5D, STOPP-J & STOPP criteria version 2 Tld, XfH53
FNIEAET 2 00 EHEHN R D EA N ER D 5, o T, 1%L STOPP-J & STOPP
criteria version2 DM FEUELER L, HEEH T 2HE 2 MAE LI AL W=/ A23, PIMs %
FEIET 5 9 2 TR TiE L fotéT T%z’n%z biLd,

AN F T DR Z LT IZRT, . ARWFIETIEAGBEE 2 YT O H—JpHH (O
g & A F & OB Br s N EE) 12 ARt Lf: 65 m‘a%i@%ﬁ%ﬁkﬁ%%%k LTHY ., HHEh
PIMs ONIRXE L EI A I1XE D BRE Y R E L T I AlietEn d 5, Frlo, FiETHEHE
L7i#@b . zlxbﬁjb@ﬁ%%%%@%ﬁ” ¥ STOPP-J L7025, b LAZRMBHEDHEZ 75 L
e LG E, MRITERDAREENH D, F 12, A TIX PIMs Z &1 L2 B

Té%ﬁ%ﬁ_owfiﬁﬁf%fwﬁwoAﬁ%%ﬁﬂbf%ﬁ@%ﬁb%ﬁoti
VHE LR DO A Z T F U AT, AFORE LA ERESCHAREE S 32 &
ol Z EMHEINTWD D, —F T, IwERS SN TIE, Ao BE LI
Z T, HAWI 2 &SI L 2BB% O 7 0 —T v 7 & Ml TEMi L 7= 2 miR i A
AR *5(%%5!%0)5259’?3%%&@@%&%/&% L2 &b EnTns 9, PIMs O IEIC X
DRI A WES T A7-DI20F, BRBEO 7 +a—7 v 7 L LRI 51T 5 Hulsk [
ERNELEZBND,

ABFFEDRE R f)ﬁf)'%%% BEAT HEEEICEBIT 5 PIMs O & JEIEIZ%4 % STOPP-
J &2 W7o S-AIR IADOHRAVEN R E 7=, STOPP-J IX STOPP criteria version 2 & Lt
L TLYZ< D PIMs %ﬁa“é%%@@aﬁﬁ:ﬂ ECh o7, FEHFAA STOPP-J IZHBIT D

ICHEERBRGEZETL28 YOV AN T —F v — M2 AW TIERZN 2T EZ1T,
MATHZET, WHFEFOLEENE W PIMs 2@ WEIAE TRIET S ZENARETH -
72, PIMs D25 52 {4513 STOPP-J &% UX STOPP criteria version 2 CRIFLE TdH ¥ |4 1413 STOPP-
J & STOPP criteria version 2 O i J£ % & A& o 72 SEHIBRIC K 290 AD3, B> F A
REEL IR D AR EN R ST,
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EBIF E

ARFETIX, HUPElcBIT 5 65 Ll EOFHAPLEE Z x5 & LT, STOPP criteria version
2 TN STOPP-J % H\, PIMs DAL FEREDFHAT 72 5 QNI Z D F IRk 5 FEAIARIC K 240
ADRAERF L, LT EZE,

1. UPBEOBEEOZEENZ AREH O ElsE 123515 5 STOPP criteria version 2 {2355 < PIMs
DILTFERERH] 52~ & 72 o 7o, K5I BZD R HAIR° NSAIDs (ZBH# 9% PIMs DO fk A3
%<, TOREOLEVENRE S N, 512, A2 PIMs OB EIZ OV THE
H72 Rl 21TV B OB M A B £ 2 ERIC Tﬂ“%%?&”%‘é’}:? W5 28 T D
MBEMENED PIMs O BB LA RETH - 722 &M D, PIMs D& IE I %9 5 FRAIAN I
XD ADH RN R ST,

2. TREBREEEEZ AT D EMEICH T D PIMs O & ZIEICK LT, STOPP-J [ZH-S0
7o HAFNEZ L DI ADOH BRI &2 L 72> 7-, STOPP-J (% STOPP criteria version 2
WEENRWHBZ AT L5700, KFVEZ< D PIMs (T 5BF T 52 &2
RECTh o7z, 7272 L. PIMs DZ H{H40% STOPP-J &% U STOPP criteria version 2 C[A]F2
ETHY ., 4%I1% STOPP-J & STOPP criteria version 2 DE LML FHE LTI AN, A
M FiE L R D RN RIS T,
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F2E NEROTNETER I T 2 EBFEHEHOMA

F1f  FAMEEORPERROBHE=FY T LT74—FRyr7&hbe LHi
EEBEEEAZE S0 7T A

1. S

FEAN M B OB R A 72 B & 72> TR0 9 FRANM M B 12 X 2 EGIE OB
FERO EFHCER 2 A N OBEAINCEN > TV D D 3K o R b i;*?z%urrﬁfrrii
DOBPUCEEN D Z L0259 HLEE OB EE HHEE T AR 0L < OEERRIZHIT 5
EEAHETHD Y, %ﬂﬁﬁa@%m_ﬁoﬁﬁm®ﬁm%am_\*l@%f%ﬁ
UK [EERE 213 ASP OFEFEIZET 204 K74 % 2007 KT 2016 FITHEER L
TW5 2D B S E A H <52 (antimicrobial stewardship: AS) &%, EIGEDNHUE KA
PEAAT O BRI, RYUE & B & 2 R ANOSE AR, A B AR L A %%%ﬁ%—A?#i
JIBE DB OWTHIREITH 2L TH V| F7z ASPILEFiFE A AS Z fEkIC
%#5tb@7nﬁ7Af%5““mo:hif@ﬁnfuwpi%%%&%%%éﬂé
Z &7 < BB B AL AR U SRR 2 S D Z AR ILTV D 70, ASP
DERICETHHA BT A 2BV T, PAF [ZTHFOMARERIEICAE ST SN Tng 1217,
PAF & IEYYEIRIER L R E=2 U 7 L, MBS CZEOREIZONWTT 4 — KA
I EATHZETHY D JKIRANRY N T A EFEOPUE IR O M R HI & FEA R B
MoOMENZAERATH D Z M, ZLDOETHETRINTND 8 L L7225, PAF
IZE B OIRENE DN E D N OWT T EICE=F Y U I T H0LEBERD LT, 1)
BRIBKE L, ZORRITEHME CHHATREZR AROEIR « 3EICKET 2 12, 20,
PAF O E I 7220 e 2 AT U 72 A (R A0S & A 220 747980 ASP D S22 B9~ A WP 4L
X7 V7 KREFHIE THZ CME SN TV DR, FEENRY — 1 T U ZAFEEHWTZE
DEVFEO R EDER S TN D 3, FRZ, A TIHEEEMEO R E N ST
F 0 102D E AN R CIEANE A I SIS EE L TR AR T L 2 L
MHERE ST D 192D RIETEH ASP O FEFEIZBI T DHFZE N HE AL T 5 A3 555 59
FRe ATREZR ASP DREEEIX L < DIEFEiIZ & > TIRAR L L CHRETH VD L ASP IZBT 5
PRIFZEDFREITAFRD AMR T 7> a v 7T OO —o128iF b Tng 19,

WP TIL, ”Big Gun Project” & #1 L 72 JEAIRN £ D PAF % 2010 06 L T 5, 2
@ Big Gun Project Tl&, BYYE & BT & 92 FEAIAN 7S 5F S fu s 3L o FH A0 451 D BR R Y 72
FEAM A ATV, B Y AP OB I RRED & D IEFNIZ DN T ERRFE T — LTI —
T4 T BTV, MAERERM L TW5A, Z O Big Gun Project IZ 2 T, DR B ZHi5ed
% B HE 2 ML A B o - @ 72 ASP & S0 L 7=, ANEI TR, HUEE A S0 38K it # o
BRI, BRI BRI 2o 2 SRR F 38 O OER) 7 ASP ORI R 27 i+ 25 2 & &
HEOE L7z,
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2. FHi:
1) BRTFAL

ASP FEiLLFTD 2009 4FD T — & & ASP Efithk D 2010 FELLFEOKEDT — X % g
T OHIR ISR A i Uiz, AR, BAETBED [ NEexdR s+ 5EFRMRICH
T HMmEFEEE) ICEOX, A RFPRFREFEHEFEEAMHEZE S OKRE KREE
160165) %15 TIT1->72,

2) PAF
Big Gun Project |% 2010 4= 3 A X v BA#A L 7=, Big Gun Project ® F— LI E EHJE T,
A VR TRYE R O BERT 2~4 4 SEAIAG 2 4. ERRMRA BT 1~2 4 TR S,
Big Gun Project Dt RHTE KT, HGHOPURKIRAZE, HTMRSA 3, HFUEEHIE, &KO/ v
a~ Ak L7 (Table9),
JRYEZ B & H3A 2 £ D5 D 1| ANKHEO PAF 2R THY L7, Big Gun
Project DIEAVIZLL F DY Th 5,
®  CIEAIANITME 1 B, RBRPUERE NS Sz ER ORI 2T 21TV MR PTE 3
DOk I FE D & 2 IE G 2 i U 7o, REAZRBERER & LT, HresEosin
LG E - KRS AREY), Y] 72 de-escalation 23 FEHE S AL TRV Y] 2 K
BRI DN RIEHDJEF 72 & Th o 7=,
o AN L2 RIERIC W T, BHIZF— LA N=TI =T 4 U T ET,
A NS LT & S T SE BN DWW TR IR GYE P E RN A Z 1T - 72,
& BHDI—T 4BV T, HAIMILATE O AEB] ORI % wmE LT,

Table 9 PAF D xf £ i 3E

Classes Antibiotics

Anti-methicilin-resistant Vancomycin, Teicoplanin, Arbekacin, Linezolid, Daptomycin
Staphylococcus aureus agents

Antipseudomonal agents

Carbapenems Meropenem, Doripenem, (Imipenem/Cilastatin), (Biapenem),
(Panipenem/Betamipron)

Antipseudomonal Piperacillin, Piperacillin/Tazobactam

penicillins

Antipseudomonal Ceftazidime, Cefepime, Cefozopran, (Cefpirome)

cephalosporins

Fluoroquinolones Levofloxacin, Ciprofloxacin, Pazufloxacin

Aminoglycosides Gentamicin, Tobramycin, Amikacin, (Isepamicin)
Antifungals Fosfluconazole, Itraconazole, Voriconazole, Micafungin,

(Caspofungin), Liposomal-amphotericin B

Oral agents Vancomycin

2017 W5 S TRERN OB ANSHIBRES NPT E K IT =2 TR
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3) ZFDHid ASP DB

Z DD ASP D#ERE & BlAA4E % Table 10 12”7, U RV U REROF T h~A v,
TR ) 5 2 Bl o 7 R N R BRIl D SR O FF T & A AR & Lz, B
JERF OV THBYHIEANRERI S 2 LT —v a 2170, EIREICx L Coopt
B FEE R OB 2 5 B 1B 7% O de-escalation, JERWIMSEIZOWTEIE L, BT URIRRE
WE 7 4 u— U7, BN TERAT 2HEIBICOW T, SRANE & BLHIEE, RYENE
MEMICHZEL, LBEIL L TRBELE T, NravA e r4ars=v, 7
R 7Y ay RRIEIEK, R a3 — O T therapeutic drug monitoring (TDM)
ATV, SEAIAH L3R P B OB ERE ST S W TR EIR 5 &2 HESE LT, Fh st o
PUBESRIC DWW T b RG24 SEAIT 23 vl & 7 > 7T 45 SR Al A3 [ BR A0 20 Y A &
WS BB BOMIEAZFEM LT-, BENDOT »F A F 275 MW TN web B A
N TR L., EACMOER A Z v 7 LAERIEH Uiz, BRYWENFZE AT E 72 130G
PERfIX, PUESE OB EM IR 5 MRS 2 454F 10 BB L, EAICMOER A Z >
TIZHTHHEEM ST,

Table 10 ASP DHEIE &7 117 710D 3 i Ry A

Year Strategies

Before 2005 Therapeutic drug monitoring

2006 Mandatory preauthorization when using linezolid

2008 Consultation on bacteremia patients by infectious disease physicians
2009 Dissemination of the hospital antibiogram

2010 Prospective audit and feedback (The Big Gun Project)

Renewal of the antibiotics listed in the hospital formulary
Dose optimization of antibiotics by the pharmacist
2012 Seminars on appropriate antibiotic use by infectious disease physicians

2013 Mandatory preauthorization when using daptomycin
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4) ASP DOFHf

BRI B U R R O 6 & BIREEALE B X S A R E oS
M OKRHOESS HUEREOME M &, FIRE OB II T 5 AR, HET R
o BRI B R RRIT KT 5 MRSA I H R OFIE . MRSA O3 4EF | Clostridioides difficile
infection (CDI) DOFAEF, FHIMIEHLHE D 30 AFETE, MRSA K OHKIRE IC & 5 H ML &
D30 HIEETR, R RE Lz,

BEAH SO KN ASP OFEFEIZEAT HHA KT A4 v PICESE | R ATIREREEOMH &
I% days of therapy (DOTs) /1000 patient days CTaFAli L 7=, DOTs iZ 2009 =D H BT —
5 & 2010 SE2 5 2016 FEDOFEDHFHOT —F i LT, SIREOFFEEITH TS
MO W TIINIEI D BERR D A e kPSR & L7z hy, BEE IR Sk Th > TH M
PEZR DGR ORRITE DTz, HET N U ERE R L EFE 2RI 5 MRSA i H#
FHOEIE & MRSA OFAEFIZONTIEL, MRSA BWT IO OB RRIE» S S
T ABEEE 2T OX SR & Lz, CDI #ARIL CD k& ¥ v OREADPAEY FHIT TR S
NI ABERE O AER L, HEERE ENZEZEICOVWTUL 1 BOREZEFHIE DT,
B IMAE R D 30 ASELERIZONWT, FIEa v ¥ Ix—va VEARS —BME, HE, 5
M2 COWIMAE-BFE & LT EMAEIRIE A 25 30 HLLNOI T 3 2 7l L 72, Coagulase-
negative staphylococci, Bacillus spp.. Corynebacterium spp.. Propionibacterium spp., Viridans-
group streptococci, Micrococcus spp. M IMLIEEF RN DR SN2 EBHIZHO>W T, 1Y b
DHNLDRBIZONTIFa I Fx—varEERL YO #kty broiiani
BEIIEOREMAE L L THRICED, M T, HAET FUEKE K OWRIREIC K 2 5 imiE
BEO 30 BETR GG L, F—EE2 14 B UNICEEERE SN ZHE81ER - 8
V—REHRLI,

5) HEEHAEMT

FES A PUE O & O L IL. one-way analysis of variance & O} Dunnett’s post hoc
test W72, 7 TV —EHOEE OREM L2 -S> T ik Cochrane—Armitage {H [ & & %
FIT= Gl O 3EAIEZPE, MRSA OE|4 . MRSA J/E3R, CDIJ AR, B fE B o
30 AL JRBESE T ) T DA EKEIL 5% & Lo, 2 TORFHFENTIZ 1T IMP statistical
software version 9.0.0 (SAS Institute Inc., Cary, NC, USA) % Hu 7=,
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3. R

1) HEEEREOEL

2009 (1) 2 PUkkIEE 3K O DOTs/1000 patient days @ H 351X 85.5 TH > 7273, 2010
D ASP BRIGLARE AR 2 1T L. 2011 4ELARE D A-4FE D H ) DOTs/1000 patient days (3

2009 4 & bl L CHEICEA L2 (Figure 5),
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Figure 5 HiikRE 3D DOTs DHER
** P <0.01 compared with 2009 population

KRR O PR FEAE B % Table 11 (2R T, B L3R ARPUE IO &1 2009 4 &
bede U C 2010 AFRLARE A EICHA Lo, PUAkIREIE & 720 | 51 MRSA FEO M & ITHF5E
BOLNIRPoTz, PURHBEHAN= Y Y ERIR=0 U U RPTHE S
O RIL, 2009 4F & il LT 2013 FLARA BISHIIN L 72, VS AHTEE K O &

W A E e 2
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Table 11 KHLEFIED DOTs DHERS

Classification

2009 2010 2011 2012 2013 2014 2015 2016
DOTs (SD) DOTs (SD) DOTs (SD) DOTs (SD) DOTs (SD) DOTs (SD) DOTs (SD) DOTs (SD)
Antipseudomonal
agents
Carbapenems 26.7(3.4)  21.9(3.7)* 21.8(3.6)* 17.5(1.5)*** 15.6 (2.7)*** 14.1 (1.9)*** 12.3 (2.3)*** 13.5 (2.3)***
Antipseudomonal 14.7 (1.8) 17.2(2.9) 15.0(2.0) 14.6 (2,4) 19.6 (3.4)*  21.9 (3.4)*** 20.8 (2.5)*** 20.1 (1.9)***
penicillins
Antipseudomonal 17.3 (2.3) 16.0 (1.9) 16.6 (2.7) 15.7(1.3) 11.3 (2.1)*** 9.0 (1.6)*** 8.4 (1.5)*** 7.6 (1.9)***
thired generation
cephalosporins
Antipseudomonal 129 (1.6) 12.4(2.5) 11.8(2.4) 108 (1.9)* 9.5 (1.6)*** 7.0 (1.6)*** 6.4 (1.4)*** 6.9 (1.7)***
fourth generation
cephalosporins
Fluoroquinolones 5.4 (1.0) 55(1.4) 6.3 (1.5) 5.4(2.0) 44(2.2) 3.6 (1.5)* 4.6 (1.9) 4.7 (1.1)
Other 8.5(2.6) 4.8 (1.1)*  55(1.3)** 3.4 (1.0)*** 2.7 (0.8)*** 2.0 (0.6)*** 1.4 (0.6)*** 1.2 (1.1)***
antipseudomonal
agents
Anti-MRSA agents  17.9(2.9) 20.1(2.7) 18.0(3.0) 21.5(4.3) 19.6 (2.6) 19.2 (2.7) 18.5(3.2) 20.4 (2.2)
Antifungals 10.4 (1.5) 11.1 (2.1) 10.1 (2.5) 9.1(1.9) 7.9 (2.2)* 11.4 (3.2) 7.7 (2.5) 8.1 (2.1H)*
Penicillins except ~ 27.7 (2.3)  29.0 (3.0)  28.0 (2.4) 29.5(3.0) 35.1 (5.4)** 39.9 (3.2)*** 42.1 (3.9)*** 44.4 (3.8)***
for antipseudomonal
agents
First generation 38.5(2.3) 39.3(3.9) 41.524)* 439(3.6)** 44.0 (3.3)* 41.3(1.8)* 442 (3.2)** 45.0 (2.9)***
cephalosporins
Second generation  21.8 (4.4) 18.8(2.3) 19.0(2.4) 21.7(1.7) 20.7 (2.1) 17.6 (2.2)*  18.2 (1.7) 18.2(1.2)
cephalosporins
Third generation 5.5(2.0) 7.2 (1.3) 7.3 (2.1) 8.0 (1.2)* 9.7 (2.2)**  7.4(1.4) 7.5(2.1) 8.4 (1.4)*
cephalosporins
except for
antipseudomonal
agents
Other antibiotics 8.8 (1.7) 8.4 (1.7) 7.0 (2.0) 5.9 (1.0)** 4.0 (0.9)*** 5.7 (1.7)* 6.9 (2.1) 8.0 (1.6)
Total 215.9 (11.4) 211.7 (9.0) 207.9 (10.6) 207.0 (13.0) 204.0 (6.4) 199.0 (12.9) 198.9 (8.0)* 206.4 (7.7)*

Days of therapy/1,000 patient days {34-4F D H F-#J (SD) TR 7,

* P<0.05, ** P<0.01, *** P<0.001 compared with 2009.
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2) SRAIMEE O BmA

ﬁ%%@%#-%:ﬂﬁé%mm%@%F@m6_r¢2%9% BT HREIRE O A 1
AR DNTHKT DR PEIT 91.0% T, 2010 4255 2016 4E12HF T 90%LL L2 #ER: L. WF5E
IR Cﬁﬁfoﬁﬁﬁm@%ﬂﬁ oo (P=0.57 for trend), [FEEIZ, BT U
V. BT 2L TIBTUATHT DD 84%LL EAMEREL . MM I A B e
HOEAITFRO S hrotz, VAR 7 ax ¥ o iox 4 R E ORRZ T 2009 FE0 D
2016 AT/ T THE 2 EFEA AR S S 7z (P=0.01 for trend) .

100.0

95.0
—t— MEPM
—-@-PIPC

*+®es CFPM

= X= AMK

80.0 | VFX *

Susceptibility of Pseudomonas aeruginosa (%)

2009 2010 2011 2012 2013 2014 2015 2016
n=164 n=169 n=175 n=198 n=188 n=218 n=223 n=207

Figure 6 #kRH O&PUH I T2EZ HEOHER
* P <0.05 for trend. MEPM, Meropenem; PIPC, Piperacillin; CFPM, Cefepime;
AMK, Amikacin; LVFX, Levofloxacin

W7 R o BRE R H R 2RI D MRSA 8 HEGE OEIE 1, 2009 £ 5 2016 4EIC

DT CHEBZRIRTEM AR D Hiv7z (P<0.001 for trend) (Figure 7), MRSA O34 4 [H]
ERIZ, 2009 7225 2016 2T THE K MEM 23589 637 (P=0.02 for trend) (Figure
8),

36



80.0

70.0

60.0 .\.*.H\'

50.0

40.0 —&—MRSA ™*

30.0

20.0

The proportion of MRSA (%)
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2009 2010 2011 2012 2013 2014 2015 2016

n=378 n=376 n=409 n=399 n=371 n=380 n=408 n=474

Figure 7 37 RUERE M H B 21KI2%F 5 MRSA 4 HEH OEIG OHERS
** P <0.01 for trend.
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Figure 8 MRSA F&/E R OHER
* P <0.05 for trend.
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3) CDI DFAR
CDI DFEAZIT OV T, 2011 FIFMOE L i L TEn 72 b 0O AFFEHIFINIZ IS
THERERMOZLITRD b7z -7 (P=0.80 for trend) (Figure 9),

0.15 —&—CDI

The incidence of CDI /1,000 patient days

2009 2010 2011 2012 2013 2014 2015 2016

Figure 9 CDI &4 L DOHER

4) ERIRERIF OFEAE

W IEEE O 30 HSECRITHALFE P ICHEREMOZEIITRD b hoie (P =
0.57 for trend) (Figure 10a), MRSA B MLJEEF D 30 HIET 1L 2009 420> 5 2016 2 H T
THERETHEmAZED 5= (P=0.01fortrend) (Figure 10b), FEMEEEIC X % @ MLE B
® 30 HIET I 2009 4F7> 5 2011 AT TR T L7223, 2014 4005 2016 20T T
EH U, W CIIAEREROZITERD s o7 (P=0.89 fortrend) (Figure
10¢) .

JRPEFE TR IX, 2009 2005 2016 2T THE R FEMAAFE D Hiviz (P<0.001 for
trend) (Figure 11),
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N
=}
o

5.0

0.0 : : : ‘ : : :
2009 2010 2011 2012 2013 2014 2015 2016
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n
o
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0.0

2009 2010 2011 2012 2013 2014 2015 2016
n=40 n=37 n=29 n=36 n=26 n=39 n=44 n=43

20.0 /.\.—’_{ —#—P, aeruginosa
15.0 \»

The 30-day mortality of bacteremia (%)

2009 2010 2011 2012 2013 2014 2015 2016
n=22 n=20 n=28 n=22 n=24 n=35 n=31 n=22

Figure 10 B IEBE D 30 HIE T ROHER

a) M IMAEAE . b) MRSA HIMAE B | ) FRIEE HE ME B
* P <0.05 for trend.
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** P <0.01 for trend.
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4. BE

ARFFEIL, KA E O PAF %2 s & L72@E0 72 ASP OFEfEAS, B K 2 By i X
HHZ e, RIRANY b T APUE SR & o B K OSEAE B O BHlic s LRI
WCHRRWRERET D 2P Ln, 2 OREFIE ASP B3 5 AT O fk
BL—FHLTEBY 7 ASP D#kE L LTDOPAF ODFHAMES 2 E THEL OWFIETRE
NTWND B ILnLans, TR0 TEMBOREZHBELTZLOTHY, i
T VT KRR T IIE O @ WSO AR B AR STV D B AR IR YYE B R
RENERMENTEBY 9, 2oz &b ASP OFEN & ki 2 NI L T A EKRD—>T
b5, AEIMPETIM L7- ASP Tl BYUERMEOABEAMD L, Mgk s 27 A
EREET D701, FRANEN D FEAYIZ PAF 247V, ZHkFE & il U C e L7 AR T
&H 5, PAF TiX, BYENFHERMA YT —2 3 v E{To TR WIER &2 o, 3
FA BT 23 BR PR B 72 57T 247\ HLEE SE O Mgl FICRIBE D & 2 0ER 2 fli L7z, 20 Z & 1F,
BEPIZ I T B HLE A O FIER 2 A< BIET 5 Z & & A[EEIC L7z, AT, PAF O%)
REMET D720 OB DN 2 & bW - a5 72 ASP 254 L 7=, ASP H {&I33KHA]
FTE CHER L7726 O TIEARWD, BT ASP O 2 5 O, EHEICHh= 0 B
NREZ BT OT ZEICE R ST bDEBZXHND,

ASP OFHAMFEEEIZBI L T, ASP OFEMICEHT 24 A K7 A > Tld daily defined doses
(DDD) £ Y & DOTs BHELE ST D 12, FRICARFTIX, PLEEKOKFEH &2 WHO @
EFT 2 DDD LV HIEAETH LA H Y. DDD & A\ 7= Hri e A & O REm 1 F
TRWAEMELIER S TWE Y, LR oBEN D, AUFZE CIEPTE SR & o h i
& LT DOTs &7z, AW DOTs & 545 & L7727/l Tlix, 7 4@ ASP Efilz LV
UM B SR O 8 A B RRAE AT Ly 2009 4E & Hle L 2016 4R ICIEPURRIR A 3R Ak Tl
37%., VSRR LRPIE I TIE 49.2% L7z, ASP IZBT AMEDA X T F U v AT
i%. DDD Tilli L7 7 — % Tlidd 2208, tRHUEIE DM H &N 26.6%., /L3 ~% LR
EEROMHED 18.5%/) LizZ EBRMESNTWD P, AW iHEE LR 2528, b
FORAZTF VX POFER L LT, AR TERN L LoFii 3o H &3 R B
BV, KVBEEICHEAD L TWe, RFZETIE, 2008 FELLRTOHEEMEH EOT — 2 23156
Niedo =78, ASP FEHiLlai & LT 2009 FOHEHIEM HED T — ¥ O A% i xR &
L7z, Bk X 5 \CHURME B S o f 8% 7 AERICTE > TRAERIICIED L T2, Zh
LOENEG G, AR CHEM L7ZAIRI B PAF Z & L2k 72 ASP oA M
DRI T,

AT, BPEREICTTT DR E ORI, ASP BRAART O AT 90%Ait2 TH V|
7 AERNCE Y T ORBZMENHERF SH Tz, LR 7 a3 kT 2 ik o sz M
I ABRAEHET O 2009 4EHE ST 86.0% & BAF TH o728, MABICE BIZ EF Lz, 0o
PURE IR T D RIRE OIEZME S . MFFEHIE T 84%LL & HERF L Tz, ZedTHFZEIC W
TH, ASP DEMITIRILA XY N7 L5 (G T HREEMEHEOHE . RIEE A G/ 7
LEMEARE ORBRZEOSRFEE L7259 2 EBRME STV D 808 S TSR b R
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2. ASPIC K DR AT T L2 HT 2 HEEM N EOIGED | FRIRE O @O FEAE
PEDHERFIZH G LIz ATREME DS RIB ST,

ARFIETIT AT RO ERE AR S iz BE RISk 9 5 MRSA HEBE OEIA &
MRSA DR AERITE BICABEIEK T LZ, ZHE TOMETHRBOMENRE SN TE
n 88 23y 72 FOBFRETIEL, 2EMZ ASP O EMilZ X 5 PE HEERIE DK T 23,
MRSA BAERDOK FIZHLG L2 2 EBNME SN TWD 2, 7272 LARIFZE Tk, AN
2Pt MRSA O &IZZLITFERD D iv/ed - 7=, T MRSA IO A& Lo
7oERE L LT, ASP OFEMIIC XV MKKGEE OB BN L, B fE <2 O o Y E O
7 e ANSE L2 LT T — T VB E MR YYE D X D 225t MRSA FEDN LB
JEF] N L CEUNICHIEENRBINEND Kool 3 E X BND, —FH T, CDI
DOFERIT ASP FHEhiitt HIX T L TEB 5T, CDI OREAERICHT S ASP OB FIIMFETE
727572, MRSA X° CDI OFEA T, HUEEFAE 12N 2 TFH51H B O AU g 7B 3R 00 8
SFRICOEBEEZIT DL ENRBINTND P, ASP IZ L DR & D% b & MRSA
X° CDI OBAEROEEZ R T 5720121, EROEETHRICOVWT LT & ThH
D3, ABFFETIEER TE TWRY, Y TR 0BT R OFN & BB 134 % O MaikE
Th D,

ASP (L ERT DL FITENCEREMRTIYMATH L7720, 7a 77 KMIEER RN &
ZHER T D20, BRERIRICOWT OIS 2 4R H 5, ASPIZEHT LV AT~ T «
v 7 L Ea—TiE, ASP DEMEHZITILTROMIMITIBED SN ho -2 LR E I T
% 108D OREFIED ASP CIE, JEYIE BT R 03 1 i E ARE B & SR L. P4 RISk L TR
ShEER L TW5D, AIFIEIZEHEVT MRSA EIMERE O 30 A TRIIHFRICKT L,
ZOFERIT. THETORE W EFEMEIC, HIERE ST DBYEEIC L a7
—a VOMRICEDARMENREZ LD, —FF . IR B E B 0O FE ST 5E I R
NEENH -T2 b DD, HERMEROECITRD bR hoT-, KOS L FEIFZEIC
BT, IR E B E O T RITBEE T RICE Y By EPEREERE TlT 46.0%.
PRI E DS O — MRS Tl 12.7%. 2 TIX 203% Th o7z Z ERME SN TWY
% P, KRR TIIBFFEORMGBELRN VR ZOREHEROEVN 30 HIETEOLEH)
B LIARERH S, 7L, HIERFRERD 30 ARTHRITHEIIALNTED
FTLURBHE T RIZOWTHMEMMPTICERICE T LTS, Lo RiL, REFFED ASP
DR GBE DR A2 T LT OTIHARWA, ASP OEfEITD 72 < & b KRR %
WHEXETIWARWNWZ LR E N,

KWFFEICIIT D PAF 13 1 MO ER TH o772, ARBDBELHER LN S, 74/
O FEEEENFIRETH o7z, TN E TOMF T, #HFEMET 5 PAF OEMA 28R & D%
W HLHREZIINTND P8 LisL7en b, PAF IXF@AMMBARKE <, AERDBIRS
NN CIXE H OO, OGN EHE L WIGE L H 5 12, HAII2E 1[50 PAF % %
fid % Z & THoehRa R LI AR R, ABEENR S S HisZI21 5 ASP
FHNFAETH DL EEZRTHDOEEZXLND, 72720, AFFEMRRIZPAF 2T TH72 5
SNTZHDOTEHRVWRICHET A2HENRS D, T20b, P EFEHICET 28F.
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BENCEA T 2 HEED RLE L, AN X 2PEEOR G REOEIE(\L, 7T A4 F T
T LDEEE Vo T- ASP OEREE 2N | FEFR A X~ 7 O S 1E 6 2 B9 2 Mk & Bk o
W FICER -7 eEZ DD, HURSEE BRI T 28k~ Z2HkIg A2 N RLo X 9Tl
HEDETEBE L Z &0, BHMEO A OB & ASP O EHH 2 h ROMERFIZERN
TAREMER B D, FEYMEZ B L T HEEA X v 7 RR 55 EERE Tk, PAF Oz E
EET DA ASP ZHE T H Z ERMEARARTH Y | 12V HkEK O S I
Hl-> THIAORENIEE L EZ NS,

EN IS iuT@@ﬂﬂké F9. LR X S ITARMFED ASP (X PAF 1T ThE~
IRERRG 2B DR b O T, AR EM TEMG L2t o TiERnizd, AFERICEIT S
P 0 7T A BIRORE RO BB xR E LT\ D, ASP O OIS R b A0, £
Z O THAIRNC X 5 EHEIT EDORBRENEZ TN 5 72DI2iX, % D ASP OEFRIZET 5
EOLRDMPPMETH D, 1T, AHFFETIL ASP % 2010 4202 H A L7, BIRRIC
RSN KA ITA KT A MR LV IRREEENELL L TEBY ., FFICHEEOKR S
IR L QL L 0 B SN A M H 5 207, AFREORRIT IS 0B ic b g%
AT AREMER H D, IS, AFFE T 2 OB BEIZBIT DIRFENEIC OV TIERE
flicEx TRV, S%I%, HOBREICESIT 2 PHEERRCKE G &, E5HRARYTH
STEMPIZOWVWTHRHMET 2 LERH 5,

AWFFEDOR T & LT, FEAIRTIFEE D PAF 2 b & L7 afERY 72 ASP iy, MEIRERIG
AEEIE 52 L7, PUkIRE 3R H & OB ORI E O B4 72 SEHNE S M O fER
MRSA HAERDIEK TICENR D Z ENHAL N LR -T2, T L TAREIT- 7 ASP 1L, 74D
OEMBICE Y BR72HREMER L, BYYEOHEMBENRIRONIBETH- TH, A
fifi 2 & O 7= 2R CHAE L. MlisciV70 kNS &2 PAF ICHLA G2 Z & T, ASP I EHIMIC
BRI RERETEDHLEZD,
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i BOWI AT 7 v AR) URAEROREEFER I 5 RKAMEZEOKE
B A

1. #&E

PUEEO T THRAFIEEIIANEONLTT SN TWD Z & 235 < | AT M E O FE N %
TT D& LIRBEICEN S 119, CDC 134k EHE O ASP ZH#EtE§ 5 720 DLy 4 5
DFEFEIT, lcommitment (FLEZFFo7BD0) |, IRV —% ko178 & Eik ], [FHA
L TEEEHEMME THLEERLTWD M, ZhE Tz, BAFEEDGEIE
AN T D% R BRIE NS ST 1Y Bl X, Bz RE LY -2 Vs
v IR IF—, WEFEAICET I Y o= 2 E R Z R BB AL, Hilk /)N
WRIZXHT 2FEMOMEIEA T £4 4 FRICE S THI L7 Z EmE SN Tns 17, F
7o, BMER OPUEIEOM &L OFEAMIEEOT —F 2K LTI F—, 1 ¥ —X
v bl U iEEE BRI T 2B E 2 B 0HBEN T 0 7 T ME REE~D AR
B3t s 2, RANEEOEMNELZHIR L2 Z L AHE SN TN D 1%,
THETIT, AREFEITHT 2 ASP I3, BRER 2B S5 2 LR S EOLITIRIL
AWEIELZEICEH LT BENPOFEEDTET VANRRINTND 'Y, L L7en
O, HHRAICHEEOHBERIIRE A L THE 6T, RAEEOREEMHEHIZHT 5
R AR LI L ST D 101D,

2009 £F70 5 2013 FIC R T D AFROGUR FHAE HEORA TIE, & 0PI RITHUE K2
DB RD 92.6% % LD HmESNTND P, B1TH, AFICKITHRAF 3 Rt~
7 B ARY CRGUETEOM T RIE, BN OKE & el U CTHEE 220 %29, Figure 12 1245
77 ARY VRPEEOPEAXY T L%, Table 12 IO 7 7 v AR U RHL
EEDOKEHR, " TT ATV T 4 %2md, fAHI AT T 7 m AR L RHIEHRE
X, 7T LABMHERE D 7 T ARMRE E TRIAWVE AR 7 L2 FT2056D0D, #%
ANAFTRATEYV T A BETV R LU -ERFIAT 7%, 7 V=T 25% L1
TIE < "2, pharmacokinetics/pharmacodynamics Bl OO 8157 & 1R Zh F O 1655 <0 HE A it 4
DOBRYUZIE N D ATREMEN & 5 102122, K FL Tl B-lactamase-nonproducing ampicillin (ABPC)
-resistant Haemophilus influenzae (BLNAR) <° penicillin-resistant Streptococcus pneumoniae
(PRSP) D HEIG 3 RIN SO K[E & Helge LT < 162022 130D 0 Z g i3RI 381 D %
HE5 37 7 v AR Y U RPUEEOR@EGE 2 — K & 7> TW D ATRENEDR R S
T D 16202 2 T ITEAFR Tl extended-spectrum B-lactamase (ESBL) & A= 5 PN Al B4
OHAEREHR L TR THHEMLTHD 1 S50, 877 v ARY VRHIEE
(ZCDI DY A7 P@WHEFTHH Z L b TWVD 2, £, BAFE 3 Rt 7 7w
ARV CRPEEDOZ X, BONA AT AT T4 2 WESHELIHHTERF L
B MEIZEZ0R, ZHUIFRITNRIZE T 28 v =F ek ORI O JRIN & 725 Z
ERHESTND P, Dkns, Ot®7 7o XK Y R FUEEOM A BB, A
DO AMR R T 7 2 a 7T L OPLIRERIEREO —2 L SN TR Y . TORNETL
FORENBHETHDH 9,
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B2 B 1 HICIX, AR I8 O R ETRE O PAF & Hlh & L7z ASP O BICHES AL
HIROME A &I T 2R A2 HET Lz 20, YBETik, RICABRBRICI T 208 3 #HAR
77 a AR Y VRIIE KO RE LT EIE A BB & U7 SEAIAR 35 O 2R E X 5
o ANE 2017 4 7 ADGRA LT, NAORNEE LT, ROGIEEKOBEMSEHICET 2
EIRAY v T hxtGgl LiciRe . SREREOHEN I —T 1 VI BIBRENDHE
I N FEli L7z, AECiE, &AE3HNRE T 70 AR U RPUERO R BE YL TT
Z HAE LT 3RAIR 28 0 Z A @) K 2 BE T ANR, F#AFE3IHERE 7 7o 2R
RPUE TR O O D HUEE O &, FERIMHEE O HBLIRDL, BRIRERIRIC 5 2 2 2%
i+ AZ &2 EHRE LT,

7 LG PEER A 7T BEIERE
o JI5 P B A
PN .
, . AR
EN S$EH| - sz NP Enterobacter spp. i
W E’k'ﬂ' o %%gﬁ Proteus mirabilis Serratia spp. SR TEEI_
(E. faecalis) T RUERE UESEN Escherichia coli Citrobacter spp. }’:77 %E)
(MSSA) Klebsiella spp. Providencia spp. A
Morganella spp. 728
HA . N

i | DT EEEE—
FUU T WIR) EZ7L¥
_?;Ji?gx HES) BT 45T A — Haemophilus influenzae,
/‘J:”U;—T& W) 77 2an Moraxella catarrahalis \ZH A %)

TS BEZ N TR

HHR) E7 PRt _
B AFov
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EZTEA | —
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HAHEAR
t7yuA | EH) 7B A
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Figure 12 &7 70 ARV SR HUE SEOGUE AT BT L (SR 12 1202 5T ISR Rk)

Table 12 # H &7 7 ARV SRPUH IO G- & S AFT _ATEV T4 (SCik 12 1211204 58

YERR)
1 & NA F T
e s IR ST
/1 B #5185k ZEY T4
1R
Nl A A Ve 500mg/1 H 4 =] 99%
7y ARY R 8 ’
52
) tv7 7y 7un 500mg/1 H 3 [A] 80%
7 ruARY %A
. 7= 100mg/1 A 3 [H] 25%
%3 AR . SN
. 7YV R L -EARF L | 100~200mg/1 H 3 [A 17%
t7ru AR F .
LI HAN-ERF L | 100~150me/1 B 3 [H 35%




2. ik
1) BRTFA

LFEIZ BT, HEIMADFERHT (2016 47 H~2017 4F 6 H) & Efitk (201747 A
~2018 4 6 H) OFT —F & T 2 Btk i s8 & i L 7=, ARFIEIL, JEAT#E o
[NZ G LT DEFSRFEICE T 2 MmBdREE (O &, AR RFBEE SRS
EFmEE RS OKR UKGEE 5 160165) 215 TIT- 7,

2) BEBITA

JYSIE BEFT o PRl SRANRT B FERT ., BERMR A A2 DR S D 2T — 22 LD |
EREAL 7ot LEBEON AL 2017 4 7 Hv5 8 HIZhT T L, BHED
IAONEIL, BOPIEEOBEEFICETL2RERAY v 72 L LR E, 5
DR E DBENI—T 4 T Tholo, AW AL T, FEARNILFEIZHB T 5
O3 HRE T 78 AR RPUEIEOZHRBBI O M5 {5004 88 Bl o 1251 % 4>
Hri, FRICHAPKERDZER 28I L5 2T, ROPIEEOMEEMEFICBET 2#HE0
RENFICOWTRFTT LTz, 7B, MABIBRHCYBRICB W THERRETH - 72RO 3
770 2R CRPERIT, B 7 -ERFUL, BTV R LU-ERF UL,
I T T A-ERFUNALKENE T V=L THo T,

PO PUE KO IEE IR 21T, 2017 4E 7 H o 2 BRICE 4 1R CNE TEhi
L, 4O BT 1 BENCHET 5 2 L2 RERAY v 7IC8EMITTZ, BRONE
1. AFUCEBIT D AMRXIE T 7 a7 5019 BROBIEIEO R @I HoRFE], &%
N3 7 70 AR Y URIIEKOBRNWAL T XA T YT ¢ LEYAEHFEESR, K
PR BT D E T o o 7=,

BENI—T 47 TiE, T UREDIEROREEMEZBET—2 DI —FT ¢
7% 2017 47 HICEM L, TOBABEEEICH L TROE 3 e 7 7y 2R U RH
AL MHEH L TV ZERORKREM & ZMET — L TEDOI—T 1 75757,
=T 47T, ROFIHRET 7o AR CRIEEOEDIERNC I T D6 AR
R0, R ORFE L FORBIERLICHOWTH#ELE, BRAE 3T 7 70 2R
U U RPIEBOREYER OREFC, ZWMET— 205 0|ENFLE LTI FTDO LS
RHLONRH T,

o EIEAEL O JEMT I TP B B CHEN HPIEER TRICROFE IR 7y m 2R Y
VRPIEENBME G ST o), BIEGIIAETH D Z L2 RE LT Y,
® AR GYE DIRFE B TR AE 3R 7 7 v AR Y RPUEIEN L W5

ERNTWEED, TNHOEFMDEL TH 1R T =« LAFEESHEY THDHZ L&

BEL,
® HRMLERFICE T 2R LN PHENTHLROFEIMRE 7y m AR %

PEENZSFEHINTWIZD, A U 27 OLMERBN WS, HEEOT

i GIIARETH D &, THBLERGAE ThH-oTHX=2 ) UBNE—RIETH
HT EEEELE,
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3) I ADFH

FEFHMIEBIZABREEICB T 2ROE 3 e 77w AR VU RBIEEOHEHE &
U7z, BIWREHIE B3R BF BT 2R OB 37 7 m AR Y U RHLEIEOMFE &,
AP R OSSR BE ISR T 22 OMORAPIEE (N=v VU R, ZOMOET 781 A
RNY R, "R LFR, Idux/ark vruiA KR TEIV A7V %R Vv
P I KRR, ALT 7 AR — KU XA KNTYU L (ST) 54 OFEME, H. influenzae
R 2IRIZ %925 BLNAR OE|E | S. pneumoniae FHIEEIRIZKIF %5 PRSP OE|A
Escherichia coli #HHRBE2RIZKF 5 ESBL PEA E. coli #HHEE DEIE ., BiNZIE CDI

(Hospital-aquired CDI: HA-CDI) DFAZ | JREEAL TR E LT, %‘ﬂ-ﬁﬂa@ IXEEBITA
DFERRT & Ef g OT —F 2 L 1 H 3 e 7 7 0 AR Y R PUE T 2018 4
HIZABR BB TR DI D U A b B HIER L7,

B2 B 1 HiToHE POLEME, RO PUESE O H &1L DOTs/1000 patient days CTaEAfl
L7z, SkBEICOVWTIE, FHFICE T 24 REBAE KOG &2 47 REE LT, DOTs/1000
outpatients Z % i L CaFAli L 72, DOTs I£4& WIRIZ 31T 5 H EHME F 72 1L R0l 2 I AT
TG L72, £ O PLE FIX WHO 12 £ 5 Anatomical Therapeutic Chemical classiffication system

WD E RN LT,

H. influenzae # R 2IRIZ %3 2% BLNAR OEIE K OV S. pneumoniae # AR SIKIZ 335
PRSP OFEIZ DWW TIE A E AW T I OO EEF IR bt S e Ba 5T Lz,
H. influenzae @ 3EH|J&32 41X Clinical Laboratory Standards Institute (CLSI) 2012 o J&:#E 28|z
PEVN, B-lactamase FEFEAERR T ABPC @ minimum inhibitory concentration (MIC) 73>4.0 ng/mL
DIk % BLNAR & L7z, B-lactamase DPEE L= bt 7 ¢ 3Bk TR L 7=, S. pneumoniae
DFEANESNET AL O E O PRSP DR HPRPBLIZ BT 2 8 1017 1D L B35 729012
CLSI2012 (28T 2EFHMA =2 U V OfFEREEICESE, X=2 U » G (PCG) ® MIC
23> 0.12 ug/mL DOk % PRSP & 3% L7z 129,

E. coli \ZF 1T 5 ESBL FEA X Double Disk Synergy Test CHfid L 7=, ESBL PEZE E. coli &
7213 ESBL FEEA E. coli 3 ERRIRN SN2 BEF TN EN 1 BOKRZLFHI G DT,

HA-CDI O FA T, APt 72 FFEILIFREIZ CD k3 & U BEEA DA TSR S 2 A
BeE OB E LR L. BEERH SN ZEFEIZOWTIE 1 BOAEZEFIZE D, CD K
¥ 3V PEA T enzyme immuno-assay 1% THERS L 72 (C. DIFF QUIK CHEK COMPLETE, Abbott) ,
CD b3 3 MR & B L 72 ABERRE IS >V T H AT AR TR L 7=,

4) RLEHAEMT

THEOT —ZPNEBRSMICEDL WSS, TREDO 2 MRSV T Mann-
Whitney’s U-test 1T 572 (AR UOSRIBEICBIT 2R AF 3R 7 7 m AR Y R
HHEOMHE A E, ARBEICBIT2 ) v ay I RRHIUEIR), FHEOT — ¥ BN IERDARI TiE 9,
Y. EHMEO 2 BRI EEEIZ DU T U Student’s £ test 24T o 72 (ZDOMOR O HLFE )
T 3V —EEOEIE ORERM BN DWW TIE x 2 test 17> 72 (BLNAR DOE| & \mwp@%
A ESBL PEAE E. coli OEIE, HA-CDI JEAR, JWBsETR), MEDOHEKEILS%E L
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77o ETOMFHENTIZ1X GraphPad Prism 6 (La Jolla, CA, USA) % f\ 7=,

48



3. ®R
1) HAERERAEOE/L
ANBREBEICBIT 2 AO% 3 {7 70 2R Y U RAPIEIKD DOTs/1000 patient days D
HeRE % Figure 13 12777, ABREREICBTA2ROF 37 7 m AR VRFIFEEKIZON
T, I AT (2016 47 A~2017 /-6 H) D% H @ DOTs/1000 patient days @ H JfE (IQR)
1% 242 (23.5-25.1) T, MA% (201747 H~2018 46 A) £ 3.7 (0.0-7.1) THYH ., St A
A & i L CAEICHED Lz (P<0.001; Table 12), 4+ HE3E D DOTs/1000 outpatients (-
WL, I ARITAY 30.2 (25.4-32.1) T, ST A%A 13.3 (9.6-17.1) Th v | ABLBEE & [FER
(ZIT AHIT & i U CH EICHEAD L7z (P<0.001; Table 12),
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Figure 13 APtBEIZHBITHRE O 3 HARET7 7 2R RHEHE D DOTs DHER

%&ﬁé@ﬁﬂ@%ﬁ%@%ﬁﬁﬁﬁ;ﬁ%}lqj RT3 7 ra xR RPUE X 2018 42 1 A
W4 B D AP EBE TR DB BUE OV AR SHI R L=,
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B RMOTUEHEA T F 2 Table 13 1277, #AFE 1 7 7 v AR Y RHEEKD
DOTs/1000 patient days O 1 JefE (IQR) X, APt (8.1 (6.2-8.8) vs.18.0 (17.4-20.1) ; P<
0.001) KU REH (7.1 (5.9-9.2) vs.14.4 (10.1-15.9) ; P<0.001) & HIZI AR & g
LTHABICHEEICHEM LU, KM= v (TEX VY V) 120 TE, ARR
FEOHBTHAEBHEEITHMN LT, HARBHEIZHONWT, ZArFdnx /o RHEEE ST &
FOFHBIINAZRICAECHL L, —FHTT b T4 27 U URPEEOMHARITAEIC
WML, ~7aJ4 FRPUEEE D v ay I FARFEEOEHREEIN A% TAERE
LIERD B oT-, ABRBEICK T 2B NHIHEIEREOMH &IT ART# CHERE
BIZRD SN o 7225 (195.1 (182.4-203.4) vs. 190.4 (186.9-212.6) ; P=0.62). #3KH
FIZOW T ABA EITHD L= (609.8 (603.4-619.7) vs. 578.2 (575.2-600.3) ; P=0.032) ,

Table 13 - ARi# 1 AERNICRIT A4 0 HLE H D DOTs DAL

Inpatients Outpatients
DOTs (IQR) P DOTs (IQR) P
Before After Before After
intervention  intervention intervention intervention
Penicillins with 16.8 19.3 0.021 22.8 27.6 0.10
extended spectrum (13.5-18.2) (18.2-24.2) (21.2-25.5) (23.7-29.1)
Combinations of 10.0 12.5 0.16 10.6 11.3 0.27
penicillins, including (8.8-11.3) (10.6-14.0) (8.2-12.9) (10.3-12.9)
3-lactamase
inhibitors
First-generation 8.1 18.0 <0.001 7.1 14.4 <0.001
cephalosporins (6.2-8.8) (17.4-20.1) (5.9-9.2) (10.1-15.9)
Second-generation 1.3 1.3 0.89
cephalosporins® (0.9-1.6) (1.1-1.4)
Third-generation 24.2 3.7 <0.001 30.2 13.3 <0.001
cephalosporins (23.5-25.1) (0.0-7.1) (25.4-32.1) 9.6-17.1)
Other 2.2 2.4 0.89
cephalosporins and (1.9-2.8) (1.6-2.8)
penems”
Macrolides 10.8 13.2 0.051 112.6 109.3 0.82
(9.5-12.7) (11.9-14.8) (106.2-117.2)  (103.2-122.9)
Fluoroquinolones 26.7 25.3 0.81 41.1 35.1 0.008
(25.0-28.5) (23.3-27.9) (39.3-44.5) (32.8-40.3)
Tetracyclines 11.9 14.3 0.10 44.7 50.1 0.029
(10.3-13.0) (11.3-16.8) (38.9-46.9) (43.8-52.9)
Lincosamides 1.5 1.1 0.35 3.9 3.9 0.79
(0.5-2.4) (0.5-1.5) (2.9-4.2) (3.4-4.2)
Sulfamethoxazole 83.5 86.4 0.27 339.6 315.6 0.019
and trimethoprim (79.0-90.6) (80.5-94.5) (330.9-347.5) (306.3-324.3)
Total 195.1 190.4 0.62 609.8 578.2 0.032
(182.4- (186.9- (603.4-619.7) (575.2-600.3)
203.4) 212.6)

DOTs (4K B IZ-D Tl 1,000 outpatients d720) 1% A -4 (IQR) TR,
@ AR TR OO R O F 3
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2) FRAIMEE OBYM
H. influenzae f& IR 2R ’iﬁ“é BLNAR OEIA X, SE AR 41.9%, St AR H 30.9% T
HoTM, AR THERETRD LN 7- (Table 14), S. pneumoniae ¥ HIE 2K
:Lﬁ“é PRSP DEIE L. I ARIA 51.2%., T AN 39.5% T > 723, T Atk TH B4
IR LN o7 (Table 15), E. coli T B 2KIT)E T 5 ESBL EEA E. coli i IEFH

@%IJ AU I AHIN 20.5%, I AL DY 23.4% T I AR THEZITRD S 720 - 72 (Table
16),

Table 14 H. influenzae 1 AR 2R3 9% BLNAR OFIG D24l

Number of strains (%)

Before intervention After intervention d
BLNAR/Total 26/62 (41.9) 25/81 (30.9) 0.17
Table 15 S. pneumoniae 1§ HFR 412 % 9% PRSP DFIG DAL

Number of strains (%)

Before intervention After intervention d
PRSP/Total 22/43 (51.2) 15/38 (39.5) 0.29
Table 16 E. coli 5 i FBE 2ARIZH 5 ESBL EEAE E. coli i B OEIE DAL

Number of strains (%)

Before intervention After intervention d
ESBL/Total 114/557 (20.5) 138/591 (23.4) 0.24
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3) HA-CDI DFEAER

HA-CDI O AFRIZSW T, I AHITIE 0.14/1000 patient days T, /M A& 1% 0.09/1000 patient
days TH Y, - AT & HEZ L T ARITARIZIE T L7z (P=0.029; Figure 14), CD k¥
VA & FEHE L 7o ABRERESIE. ORI 435 A, MAKIT 430 A TH T,

0.20 1
*P =0.029

0.05 A

Incidence of HA-CDI /1,000 patient days
o
o

0.00
Before intervention After intervention

Figure 14 HA-CDI &R D21l
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4) JRBEFET R FLfH
JRFEAE T RITMN AR 1.30%., MAHEIT 1.37% TH D . MAFIER THERZITIRD N
7o T (P =0.56; Figure 15),

1.60 1 P =0.56

1.40 A1

1.20 A

1.00 A

0.80 1

0.60 A1

0.40 1

Hospital mortality /100 admissions

0.20 1

0.00
Before intervention After intervention

Figure 15 RSt C R DAL
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4. B

ABFFE D FE R, FRANA T 0 ZREFE 2 X 2 BB A, ABE - S REBE 2B 5
ROFEIHERET7 7 m AR URPEEOHEHEHIBICEH THL Z AW LNERoT,
A3 HARE 7 70 AR UREEOBEHRIZ, STAK 6 VHHTRE D LK
D, 2018 4F 1 AIZUBED ABTBE IR T 2AHEEDO Y X b6 RNFE I M7 7 1
ARV CRPUERITHIBR S 2, 2009 4E2005 2013 EI2B 1 D A FH O JrE A H EORA
Tk, BOMEEIPIFEEBEEROMBHED 92.6%% 5D, ROHE I HRET7 7 AR
FPUEIIL 2013 FEIC BT 2R O HIEEESEROMHED 23.8%% O T, £/, 4k
NRBEITRT 28 D PSR O 2ERE TIX, REF3IMRET7 7y ARY VR
PUE S 2013-2016 FE 21T D HE KM HBESED 35.6%% b T 2, Az 5
ZOX D REAMEIIL, BINOKEE RES R P20, —F BRAOE3fetrre
RV SRPUE SR SEAIE B O BN 720 T < 1022 (K H L = U E D A 2290,
CDI DEERV AT 777 Z2—=9TH5HZ EREMINTWVD, KD AMR KT 7~
37T 0TE, BRAE 7y o AR URHEE, 7oA nXx ) n U RREE, v /0 5
A RAPLEIEDO AT 1000 AdH7=0 O 1 BfEAEE 2020 4-F TIZ, 2013 FFOKHEN S 50%
HIR T 2 Z EDREREEEINTWD 9, KR C/RLEZ, ROF3IMHRETZ 7y 2K V%
PUEEOREEYE AT 2 BENNMAZ, ZORBEERICEIRTEZ B2 615,

ARFFECiE, A2 YBEICRB T 2R 0H 3 AT 7 7 v AR Y VU RPUEEO M AR
K ORwEGEHORERE 258 Lz 5 2T, ZO@EEMBICET 2mB0REAFTITON
TRFTL., ZMETFT— 2L > THEMMN AL EN LT, ASP OFERICET L1 K74
VT, EREO L D RZEMEEIEENIL. tho ASP O AT S BRI TEE T RE T
HHEEINTND D, KFEOHBEMINATIL, EREXZT T, FRFERLEOHE
B —7 4 7 aMBEDETCERLL, BITHETH, EMEZRIRE LIEEHERIITAD
& N HLESE O EHII 3 2/ AN RE S Tn g 17199 PAF o L 9 IZfE Bk &
NI N & R O PLE SR O R Ul A AE 2 Ui T 5 Z ST LV, ZTod, 38
FIEHAY B 5% O O HUE IO LR UL A 08T L, A A o R 7e - — 22 E K
STHENINAZEZET L L1F, TOMREEDLLICHFGLIEEEZOND, MA
T, BRFEOFEMBNO R D LMETFT — L THAEZEERLIZZ &, RO R L— X725
FAN LA EANRICER -2 B2 D,

AT NT, ZrduF ) o JHREEL~Y 7 1T A4 FRIEED K5 2K A~
7 N7 APUEEOEHEIZEINIBO 6N no7eh, H 1R 77y AR RHTH
FRONR=V Y DR D RIPIRART N T AOFIEEOEHREITIEIML . APEEEICHBIT S
PUEE 2R OME A BIXEE NN ARIR TR Loz, BROFE3IHMAET7 70 AR
RPUEIEOMHE A EIIHAD LI2b oo, TR LSO O HIEIEO Ry A KR E LT
FoTWnorbDEBEX LI, EROIBENLETH D,

AWFFEDEE N ANFESERTH% T, BLNAR &Y PRSP O HEISICAERETRD BN
7273572, BLNAR X° PRSP O HURIUC A E R EZNRRBO bV ho e lBio—>2 & LT,
P TN A XBNEDR ST BN EZ DD, AT 5 BLNAR O HEIA TE4
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BMLTEY ., 2010 FELLE TIEA H. influenzae iR D 5 5 38-64%% 56 7= = & BNiE
INTWD 22108 prneumoniae (2B L Cix, RFRO/NRZ %5 L LT, 2000 4205 2012
T CTHEM S - 2ERAEICB VLT, CLSI 2007 O HEUE GESEL, o=V
PCG @ MIC 7% 0.12-1.0 pg/mL DO % penicillin-intermediate S. pneumoniae (PISP) , PCG @
MIC 73>2.0 pg/mL OF¥k% PRSP & €F) T. PISP & PRSP D& #78 49.5%-76.9% T - 7=
ZEBRME SN TWD MO KIFZEIZ I T D BERIIT AEN % DO BLNAR & T PRSP O
AT, ERROARIICH T G 22 1B NODE L il L T TR b E - 72, SO
ZUILHLBERY CHEM L7 TH VD . HURIZB T 2R IO RIS BN e B2 5 2
TiEWhnetEZz o5, ISR TROEIHRE 7 7o ARY VU RANEROFEHEZ
HIJ % Z £ 12 X D BLNAR =° PRSP M3 508 9 MIZHONT, SBBEDVNETH
Al

ESBL FE/E E. coli 1, AHOERE Mg L OHHIZBWNTHEML T a1 RKEL D
A — PR it i C 30 S AL F9EC. ESBL FEAE E. coli DRRHHER1T 2003 42D 1.2%0> 5 2011
BT 143%FTHEMLEZZ ERHEINTWS " F7- Japanese Nosocomial Infection
Surveillance > AT AP 2016 HEDOHEHR TIX, E. coli DT 7+ XX KNIxtT HtTERIT
26.0%CdH -7 B0, ARIOHFE T, ESBL L E. coli DEIG TN ARIHR TELDN 2L, &
N3t 7 7o AR Y U RPUE KO H &HIEA ESBL FEAE E. coli DR HEIAIZ S %

WEIZOWTII AR TH o 72, AFD ESBL FEAE E. coli DR % /34T L 7= JeATAF%E Tl
i RS ”@E%LF&EaM#E%LFEEaM&ﬁ$% RD 26%% 5, %@9%
85% D A IX %37HMW P SR R %x&fwk#ot“LEmLﬁéEwh@m
JEA B < To DIl EFEEBIC I T 2 HUESE RSO H o & BN 2 T, HuglZ 31T 2%t
%75%&&%7_ Hivn M,

ASP I APEEEIZH1T 5 CDI BAERDIKR TIZAEN TH H 72 PV ASP OFEMEIZET 5
A RZA4 2 TlE, CDIRBIEZFHE R T LYV A7 NEWHIEEOHEH &L S5 2 &0
HIES L TWD 1D, ARIOMFZE TlL, HA-CDI O34 RITHEB N A D EHMith A BT
T L7z, ABFEOFERBIMHPIIL, 52 BH 1 S Tib 72 ASP?OH M THEMmE L TH Y,
Z D ASP t HA-CDI OFAERITH B L 5 2 - RN S D, — 5T, WP T RICHE R
FAITRRO o Tz, T ORERICIINRKBENE EN TN, RFEDO %!
GRFZ LTI TIXWRWD, EHEMNAITD < & B BRERZHEIE TV
W ERIREBEEINTZ,

AWFFENNILL T ORI B 5o 4 1Bl OWFFE T I3 4 B o 5 R <> HA-CDI D3¢ 4=

KRB C I B L 5 2 5 BE RN AL OZER DFEBIZ OV TR T E TV,
W2 B 1 HI IR M BRICI T D ASPIOSe Mk IZHs 1T B HUE K OfE AR b AHFZED
FERICEE G XS RH 5, KR, HIRKICBT2RBOFEIHRET7 7y 2 AR Y VR
PUE FE O FH S A0S SEARME B O B PLIC 5- 2 2 B2 OV T, SBRFNLETH
Ay

ARFFERE R 5 HRAIA T E O SRR X 2 BEMN AT, JRIRAXT T AP
OB BEZEMSELZ L, BRAFEIMRE 7 70 AR Y UREEOHEH &L K
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EHIET 2 Z EBW BN E Ao T, I ARTE THEANMNERE ORI ZIERD i
2o 7o hy, HA-CDI OFEAFIIN AZITHA L, E720 AL L 2 BRIRER R OB B IL 7220
Sl Z b AR THEM L BN ADOFE MR RSN, KDL OERE
RCREOE 37y m ARY URPEEOREFEHORERLIEL LTS 9,
AWFFNZBIT DHEINANIZOREICEMTES2 DO THY . £ Ax 2RI FE i
T 572 DI R D HUEIE O AR O 43 B0 8 B I B9 2 5 3 L OHESEN A D,
FIRET — L ~OEREON AR E | Hx 2l CORARIOZEINEE L Z 2 b Db,
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EIH NE

AFTETIX, PrAIEE EfERAZ B L2 mEIC L 50 AL LT, FEAIRIEE D PAF
L & L7 alfE 7e ASP & FEHi L, HUEs SR &0 SKAI MR 1 Ok P, BRIRERIR R
% MBI/ AEICOW TRl L7z, S 5, AR = o SR @12 X 2 8EHIN A
ATV ZENODRRAOE 3 HRE 7 7 2 AR Y U RPIEESCZ OMORE O HLE SO &
EANMHE R O HBUR DL, BREIRIC R Z T B LT Lic, KRBEICBT 236, BT
DRz 157,

1. BEAFIE I O PAF ZH0 & L2 iEM e ASP O %N, BRREFAHEIEL 2 &
72 < PURIRE S H B OB | RIRE O RAF 72 EANEZ MEOHERF . MRSA A0
RFNCENRDLZERHLNERYD, £20FITTHEMLOEHMICE T2
ZEWBAEETH T,

2. FEFIELFEO LI @ IC LD HERN AL, RIRAT N T AHUEEOME &A1
MEFEDZ LR, BRAEIHARE 7 7y o 2R Y U RPIEKEOME A EEL KE < HIJE L
oo AN ME B OB PR BUSAT ARITE TEITRD b7 > 7223, HA-CDI D%
FIIMARZRITTD L. ETM AL L DR RO EIL R0 o722 &b b | KA
ZE e ZFEIC K D BERNAOF AN R ST,
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WA

mEnE DR Y 77—~ = REHIMEE O INL, BEELOANEYEMIC L >TELD
WA E U CEFERICHSNRBELAEE > TV b, FEAIRNE Z 5 ORMBEOFRIC
T CEBAIRBGERRD HAL DM, PR AL TS 572D D BRI 72 FIESLED
BRRBYAE MMEI 2 ICF i ST oTc, £ZTERIT, BEORY) 77y —~ 3 —
EPURE IO AR EE I L CHRAMIC X2 AL E L, ZOKIA AMEIC W CEE
flid o2 Lz BRICHEZ £ LTz, RY 77—~ =22\ TiE, PIMs Z 4 % JE1E
& L C STOPP criteria version 2 & U8 STOPP-J % H W = 38 AIRNIC K 2 ADBh R & Mgt Lz,
PUR S 6 2oV T, AR O PAF & 0 & L7z ASP Z %M L, HimEkl A
B FEAN M ME B D H BLR DL, B IR ERIT (269 2 RIIB 22 A PRI DWW TR L 72, & BT,
A 3IMRET 7 v AR U RHUEEO REGIE T D4 B8 L7 3R 5 0 %20
T B8 K 2 BB A Z M L, % 0BT S O ] 80 S AN R T oD BRI i E
A OWTHRET LTz,

FTIE JEREORY 77—~ —ICRTHEFMICLHH4A

AF D @i ABi 3 (2 STOPP criteria version 2 Z 3@ L 72356, 42.1% D 3 T PIMs 73
MG ENTWDERENH LNV ZOREDLEENRENT, & 512, KA A PIMs
DEFNZDONWCTHZWRFM 2TV, BEOBEMEZEE X EICA AR 2 HELRT 52 L
T, FEEOLENENEW PIMs O RE LB AGETH 7= 2 &b, AFEOH HAMERN
REMNT-, F£7-. STOPP-J iL STOPP criteria version2 & it LT, £V %< @ PIMs i
THZLEMMARETH o=, 4% I% STOPP-J & STOPP criteria version 2 O [l S A fL A A b
I HANRRIC KD AD . RO H A2 Tk L 70 2 /RN R ST,

F2E FEEBEEFEAZBRLRFHEEOMA

FEFIAN D PAF Z by & L7z ASP R0, FEAIAN 3238 0> 22 J e 17 (8 1 = X 5 BB I A28,
PUHRE IR O E 3 HRE 7 7 AR U RHIEEOM EERICH L THFATH L Z &
DM LTe, WO A S 3ERGUESE O F S A8 & 0 A 5 800 % ] 5
B AHEMEDS R S, — 7 CH IME BE O HOWBEAE T3 & W\ o T R iR (2 B A 50
DI oI Z G, BUEIKE IER & B4 L2 3KAIR 28 0 AoF AR RSz,

UbkXy, FEFTIEBEDORY 77—~ —IZ%3 5 STOPP criteria version 2 K& O
STOPP-J Z H W= &AM K 2 M AD Fikimzters L EOFAMEEZH 6T L, 72,
PIEIEOM EMFEAZ B L7z ASP RSB WA & o TR AIRT FE O A0F A% R
L7z, AFIEIIflEs: C bt H e mimna OR Y 7 7 —~ ¥ — & JLEE SR O 1t
TOEAMIZ L DN ADTIELE EDOHIKBAREEZ R LD T, 5% % < OERIEHF T
EEEND Z LT, AFRITEIT D IMIRIE OB AL J OVE 58 156 o fEEIC K& < %
HTEx5b0EE25,
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ARE

KLz £LODITHIZY | AIGHIZRE 22 D HFEE & HEHEZ B Y £ Lo s 38 R
R TE R TARFSRBAR IR E R DR OB ER L ET,

AITEDFRLFEICHIZY | Fx OFARREE, @IFEZHY £ LEREFIIEE
DR BATESR PR LR EER, KA R E . KR E - EERICRE 2 L

£

ARIFFEDOEREDO R % 5 2 T2 & | ZOZITICS To o TRAGEIZRY) 72 2 455 & 18
HitEz 5 0 £ Lo E REEESEMRRPE A REE 18R I O KA A e
AT Z AN A CREMOBEE R LET,

IO, ZLOAWRBBIME LHBH N EZWBY £ LI RY: FHAE D X EZHRZ,
FRFRFEEEFIER BB 05 A HERER A 7 KRR E b &
GRS e B iR . i Rpbe RAI—FiR . AR E AR 2 B
IRIRGLIE TR AL — BHE R . UG K A AR B 2 B B AR R A 2 A vt ME 22 |
ISEE SEPNS Eﬁ“%%/\%’ P H TR BARICROLZ VLA L BT,

o AROBITICH T D B R MR L WH 2B Y F L7t FE REEE RIS
TAlE HEANER ?Eﬂ%ﬁ’i%‘é%ﬂﬁﬂi N SR EERANRD . AR R RN R YE R T
FHIEMIC O VIEHP L EFES, 62, Z<OAEREE LEHB B £ Lok
FORZEHM BB SEAER ., G HI &Ufﬁmf“lﬁlﬂ@n%& TR X Y IR L R
e

59



2 Z PN

10)

11)

12)

Beijer HJ, de Blaey CJ. Hospitalisations caused by adverse drug reactions (ADR): a meta-
analysis of observational studies. Pharm. World. Sci. 2002, 24, 46-54.

Kongkaew C, Noyce PR, Ashcroft DM. Hospital admissions associated with adverse drug
reactions: a systematic review of prospective observational studies. Ann. Pharmacother.
2008, 42, 1017-25.

Budnitz DS, Lovegrove MC, Shehab N, Richards CL. Emergency hospitalizations for
adverse drug events in older Americans. N. Engl. J. Med. 2011, 365, 2002-2012.

wEE R, NOHESE (2019) . https:/www.stat.go.jp/data/topics/topil211.html
JEA G . s o R A EAE H OFEEF GREamm) (2018) .
https://www.mhlw.go.jp/file/05-Shingikai-11121000-Iyakushokuhinkyoku-
Soumuka/0000209384.pdf

Gallagher P, Ryan C, Byrne S, Kennedy J, O'Mahony D. STOPP (Screening Tool of Older
Person's Pre- scriptions) and START (Screening Tool to Alert doc- tors to Right Treatment).
Consensus validation. Int. J. Clin. Pharmacol Ther. 2008, 46, 72-83.

Hill-Taylor B, Sketris I, Hayden J, Byrne S, O'Sullivan D, Christie R. Application of the
STOPP/START criteria: a systematic review of the prevalence of potentially inappropriate
prescribing in older adults, and evidence of clinical, humanistic and economic impact. J.
Clin. Pharm. Ther. 2013, 38, 360-372.

O’Mahony D, O’Sullivan D, Byrne S, O’Connor MN, Ryan C, Gallagher P. STOPP/START
criteria for potentially inappropriate prescribing in older people: version 2. Age. Ageing.
2015, 44, 213-218.

HAREFEESS. HARERIIIEFEEMIIIEE - mlinE OB RO I
DHEZE WFFRBE. Sl E O L RIRIWPRIET A BT 4 2015, X 002 —#,
2015.

Kojima T, Mizukami K, Tomita N, Arai H, Ohrui T, Eto M, Takeya Y, Isaka Y, Rakugi H,
Sudo N, Arai H, Aoki H, Horie S, Ishii S, Iwasaki K, Takayama S, Suzuki Y, Matsui T,
Mizokami F, Furuta K, Toba K, Akishita M; Working Group on Guidelines for Medical
Treatment and its Safety in the Elderly. Screening Tool for Older Persons’ Appropriate
Prescriptions for Japanese: Report of the Japan Geriatrics Society Working Group on
“Guidelines for medical treatment and its safety in the elderly”. Geriatr. Gerontol. Int. 2016,
16, 983-1001.

World Health Organization. Global action plan on antimicrobial resistance (2015).
https://www.who.int/antimicrobial-resistance/global-action-plan/en/

Barlam TF, Cosgrove SE, Abbo LM, MacDougall C, Schuetz AN, Septimus EJ, Srinivasan
A, Dellit TH, Falck-Ytter YT, Fishman NO, Hamilton CW, Jenkins TC, Lipsett PA, Malani
PN, May LS, Moran GJ, Neuhauser MM, Newland JG, Ohl CA, Samore MH, Seo SK,

60



13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

Trivedi KK. Implementing an Antibiotic Stewardship Program: Guidelines by the Infectious
Diseases Society of America and the Society for Healthcare Epidemiology of America. Clin.
Infect. Dis. 2016, 62, e51-¢77.

Centers for Disease Control and Prevention. Antibiotic resistance threats in the United States
2019 (2019). https://www.cdc.gov/drugresistance/biggest-threats.html

Tsuzuki S, Matsunaga N, Yahara K, Gu Y, Hayakawa K, Hirabayashi A, Kajihara T, Sugai
M, Shibayama K, Ohmagari N. National trend of blood-stream infection attributable deaths
caused by Staphylococcus aureus and Escherichia coli in Japan. J. Infect. Chemother. 2019,
Dec 1. pii: S1341-321X(19)30335-6.

Jim O’Neill. The Review on Antimicrobial Resistance (2016). https://amr-
review.org/sites/default/files/160525 Final%20paper with%20cover.pdf

The Government of Japan. National Action Plan on Antimicrobial Resistance (AMR) 2016—
2020 (2016). https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-
Kenkoukyoku/0000138942.pdf

Dellit TH, Owens RC, McGowan JE Jr, Gerding DN, Weinstein RA, Burke JP, Huskins WC,
Paterson DL, Fishman NO, Carpenter CF, Brennan PJ, Billeter M, Hooton TM; Infectious
Diseases Society of America; Society for Healthcare Epidemiology of America. Infectious
Diseases Society of America and the Society for Healthcare Epidemiology of America
guidelines for developing an institutional program to enhance antimicrobial stewardship.
Clin. Infect. Dis. 2007, 44, 159-177.

Muraki Y, Yagi T, Tsuji Y, Nishimura N, Tanabe M, Niwa T, Watanabe T, Fujimoto S,
Takayama K, Murakami N, Okuda M. Japanese antimicrobial consumption surveillance: first
report on oral and parenteral antimicrobial consumption in Japan (2009-2013). J. Glob.
Antimicrob. Resist. 2016, 7, 19-23.

The European Centre for Disease Prevention and Control (ECDC). Antimicrobial resistance
surveillance in Europe 2012 (2014).
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Publications/antimicrob
ial-resistance-surveillance-europe-2012.pdf

Goossens H, Ferech M, Coenen S, Stephens P, European Surveillance of Antimicrobial
Consumption Project Group. Comparison of outpatient systemic antibacterial use in 2004 in
the United States and 27 European countries. Clin. Infect. Dis. 2007, 44, 1091-5.

Hasegawa K, Yamamoto K, Chiba N, Kobayashi R, Nagai K, Jacobs MR, Appelbaum PC,
Sunakawa K, Ubukata K. Diversity of ampicillin resistance genes in Haemophilus influenzae
in Japan and the United States. Microb. Drug. Resist. 2003, 9, 39-46.

Honda H, Sato T, Shinagawa M, Fukushima Y, Nakajima C, Suzuki Y, Shiraishi T,
Kuronuma K, Takahashi S, Takahashi H, Yokota SI. Multiclonal expansion and high
prevalence of B-lactamase-negative Haemophilus influenzae with high-level ampicillin

resistance in japan and susceptibility to quinolones. Antimicrob. Agents. Chemother. 2018,

61



23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

62, e00851-18.

Makino Y, Sugiura T, Ito T, Sugiyama N, Koyama N. Carnitine-associated encephalopathy
caused by long-term treatment with an antibiotic containing pivalic acid. Pediatrics. 2007,
120, €739—¢741.

Nasu T, Suzuki M, Uetake K, Kubota M. Newborn hypocarnitinemia due to long-term
transplacental pivalic acid passage. Pediatr. Int. 2014, 56, 772—4.

Ito M, Fukuda M, Suzuki Y, Wakamoto H, Ishii E. Carnitine-related hypoglycemia caused by
3 days of pivalate antibiotic therapy in a patient with severe muscular dystrophy: a case
report. BMC. Pediatr. 2017, 17, 73.

Dial S, Kezouh A, Dascal A, Barkun A, Suissa S. Patterns of antibiotic use and risk of
hospital admission because of Clostridium difficile infection. CMAJ. 2008, 179, 767-72.
PASFEEE N B AR LR E TS, —RAEETEAN A ARYE ¥, —MRAEENEAN R A
BREER Y, —RAEETEN B ARBRBAEY 2, KREAERTEN AR Y=, — K
FEHIEN BAERE Y2, —REHEANBA TDM F2, —REEEN R RKERR
F, §FRAFEPUMEDIEE EMAHERFZE S, PIHIEEFNSHE 7 v 7
T LFEEDT- DDA L A, (2017).

2010 4F- 4 J 30 H, B 0430 55 1 7%, R A Y v 7 Ol - I L5 F— AE
WOHEHEIZ ST (BEAEGBEEERE)

Hajjar ER, Cafiero AC, Hanlon JT, Polypharmacy in elderly patients, Am. J. Geriatr
Pharmacother. 2007, 5, 345-351.

Campbell SE, Seymour DG, Primrose WR, A systematic literature review of factors
affecting outcome in older medical patients admitted to hospital. 4ge. Ageing. 2004, 33, 110-
115.

Espino DV, Bazaldua OV, Palmer RF, Mouton CP, Parchman ML, Miles TP, Markides K,
Suboptimal medication use and mortality in an older adult community-based cohort: results
from the Hispanic EPESE Study. J. Gerontol. A. Biol. Sci. Med. Sci. 2006, 61, 170-175.
Cahir C, Fahey T, Teeling M, Teljeur C, Feely J, Bennett K, Potentially inappropriate
prescribing and cost outcomes for older people: a national population study. Br. J. Clin.
Pharmacol. 2010, 69, 543-552.

Tosato M, Landi F, Martone AM, Cherubini A, Corsonello A, Volpato S, Bernabei R, Onder
G. Potentially inappropriate drug use among hospitalised older adults: results from the
CRIME study. Age. Ageing. 2014, 43, 767-73.

O'Connor MN, Gallagher P, O'Mahony D. Inappropriate prescribing: criteria, detection and
prevention. Drugs. Aging. 2012, 29, 437-52.

The American Geriatrics Society 2015 Beers Criteria Update Expert Panel. American
Geriatrics Society 2015 Updated Beers Criteria for Potentially Inappropriate Medication Use
in Older Adults. J. Am. Geriatr. Soc. 2015, 63, 2227-46.

Naugler CT, Brymer C, Stolee P, Arcese Z. Development and validation of an improving

62



37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

prescribing in the elderly tool. Can. J. Clin. Pharmacol. 2000, 7, 103-7.

Hill-Taylor B, Walsh KA, Stewart S, Hayden J, Byrne S, Sketris IS. Effectiveness of the
STOPP/START (Screening Tool of Older Persons’ potentially inappropriate
Prescriptions/Screening Tool to Alert doctors to the Right Treatment) criteria: systematic
review and meta-analysis of randomized controlled studies. J. Clin. Pharm. Ther. 2016, 41,
158-69.

Hudhra K, Begi E, Petrela E, Xhafaj D, Garcia-Caballos M, Bueno-Cavanillas A. Prevalence
and factors associated with potentially inappropriate prescriptions among older patients at
hospital discharge. J. Eval. Clin. Pract. 2016, 22, 707-13.

Getachew H, Bhagavathula AS, Abebe TB, Belachew SA. Inappropriate prescribing of
antithrombotic therapy in Ethiopian elderly population using updated 2015 STOPP/START
criteria: a cross-sectional study. Clin. Interv. Aging. 2016, 11, 819-27.

Bahat G, Bay I, Tufan A, Tufan F, Kilic C, Karan MA. Prevalence of potentially
inappropriate prescribing among older adults: A comparison of the Beers 2012 and
Screening Tool of Older Person's Prescriptions criteria version 2. Geriatr. Gerontol. Int.
2017, 17, 1245-1251.

Hamano J, Ozone S, Tokuda Y. A comparison of estimated drug costs of potentially
inappropriate medications between older patients receiving nurse home visit services and
patients receiving pharmacist home visit services: a cross-sectional and propensity score
analysis. BMC. Health. Serv. Res. 2015, 15, 73.

Onda M, Imai H, Takada Y, Fujii S, Shono T, Nanaumi Y. Identification and prevalence of
adverse drug events caused by potentially inappropriate medication in homebound elderly
patients: a retrospective study using a nationwide survey in Japan. BMJ. Open. 2015, 5,
€007581. doi: 10.1136/bmjopen-2015-007581.

INESREE, ORATCE], FHEN, FHMRS, SRR, ARZ, LEmE, W
[, ACK e, BIARWERE, P LY. STOPP Criteria % MW @il AR Y 7
7 —~ TR A IAIRNIC L DI N, EHFEF 2016, 42, 78-86.

Gallagher P, O'Mahony D, STOPP (Screening Tool of Older Persons’ potentially
inappropriate Prescriptions): application to acutely ill elderly patients and comparison with
Beers' criteria. Age. Ageing. 2008, 37, 673-679.

Ryan C, O'Mahony D, Kennedy J, Weedle P, Byrne S. Potentially inappropriate prescribing
in an Irish elderly population in primary care. Br. J. Clin. Pharmacol. 2009, 68, 936-947.
Gallagher P, Lang PO, Cherubini A, Topinkova E, Cruz-Jentoft A, Montero Errasquin B,
Madlova P, Gasperini B, Baeyens H, Baeyens JP, Michel JP, O'Mahony D. Prevalence of
potentially inappropriate prescribing in an acutely ill population of older patients admitted to
six European hospitals. Eur. J. Clin. Pharmacol. 2011, 67, 1175-1188.

International Narcotics Control Board. Report of the International Narcotics Control Board

on the availability of internationally controlled drugs: Ensuring adequate access for medical

63



48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

58)

and scientific surposes. United nations, 2011, pp32-41.

Woolcott JC, Richardson KJ, Wiens MO, Patel B, Marin J, Khan KM, Marra CA. Meta-
analysis of the impact of 9 medication classes on falls in elderly persons. Arch. Intern. Med.
2009, 169, 1952-60.

Glass J, Lanctot KL, Herrmann N, Sproule BA, Busto UE. Sedative hypnotics in older
people with insomnia: meta-analysis of risks and benefits. BMJ. 2005, 331, 1169.

Gallagher PF, O'Connor MN, O'Mahony D. Prevention of potentially inappropriate
prescribing for elderly patients: a randomized controlled trial using STOPP/START criteria.
Clin. Pharmacol. Ther. 2011, 89, 845-854.

Frankenthal D, Lerman Y, Kalendaryev E, Lerman Y. Intervention with the screening tool of
older persons potentially inappropriate prescriptions/screening tool to alert doctors to right
treatment criteria in elderly residents of a chronic geriatric facility: a randomized clinical
trial. J. Am. Geriatr. Soc. 2014, 62, 1658-1665.

AAREBRETE. miiE ORRRIEWIFRIETA 7422005, X0 E=—fL,
2005.

Renom-Guiteras A, Meyer G, Thiirmann PA. The EU (7)-PIM list: a list of potentially
inappropriate medications for older people consented by experts from seven European
countries. Eur. J. Clin. Pharmacol. 2015, 71, 861-875.

Kimura T, Ogura F, Yamamoto K, Uda A, Nishioka T, Kume M, Makimoto H, Yano I, Hirai
M. Potentially inappropriate medications in elderly Japanese patients: effects of pharmacists'
assessment and intervention based on Screening Tool of Older Persons’ Potentially
Inappropriate Prescriptions criteria ver.2. J. Clin. Pharm. Ther. 2017, 42, 209-214.
Masumoto S, Sato M, Maeno T, Ichinohe Y, Maeno T. Potentially inappropriate medications
with polypharmacy increase the risk of falls in older Japanese patients: 1-year prospective
cohort study. Geriatr Gerontol Int. 2018, 18, 1064-1070.

Ishii S, Kojima T, Ezawa K, Higashi K, Ikebata Y, Takehisa Y, Akishita M. The association
of change in medication regimen and use of inappropriate medication based on Beers criteria
with adverse outcomes in Japanese long-term care facilities. Geriatr. Gerontol. Int. 2017, 17,
591-597.

Blanco-Reina E, Garcia-Merino MR, Ocaifa-Riola R, Aguilar-Cano L, Valdellos J, Bellido-
Estévez I, Ariza-Zafra G. Assessing Potentially Inappropriate Prescribing in Community-
Dwelling Older Patients Using the Updated Version of STOPP-START Ceriteria: A
Comparison of Profiles and Prevalences with Respect to the Original Version. PLoS One.
2016, 11, e0167586.

Bahat G, Bay I, Tufan A, Tufan F, Kilic C, Karan MA. Prevalence of potentially
inappropriate prescribing among older adults: A comparison of the Beers 2012 and
Screening Tool of Older Person's Prescriptions criteria version 2. Geriatr. Gerontol. Int.
2017, 17, 1245-1251.

64



59)

60)

61)

62)

63)

64)

65)

66)

67)

68)

Mucalo I, Hadziabdi¢ MO, Brajkovi¢ A, Luki¢ S, Mari¢ P, Marinovi¢ I, Baci¢-Vrca V.
Potentially inappropriate medicines in elderly hospitalised patients according to the EU (7)-
PIM list, STOPP version 2 criteria and comprehensive protocol. Eur. J. Clin. Pharmacol.
2017, 73, 991-999.

Martin P, Tamblyn R, Benedetti A, Ahmed S, Tannenbaum C. Effect of a Pharmacist-Led
Educational Intervention on Inappropriate Medication Prescriptions in Older Adults: The D-
PRESCRIBE Randomized Clinical Trial. JAMA. 2018, 320, 1889-1898.

Christensen M, Lundh A. Medication review in hospitalised patients to reduce morbidity and
mortality. Cochrane Database Syst Rev. 2016, 2, CD008986.

Ravn-Nielsen LV, Duckert ML, Lund ML, Henriksen JP, Nielsen ML, Eriksen CS, Buck TC,
Pottegérd A, Hansen MR, Hallas J. Effect of an In-Hospital Multifaceted Clinical Pharmacist
Intervention on the Risk of Readmission: A Randomized Clinical Trial. JAMA. Intern. Med.
2018, 178, 375-382.

Kaiser RM, Castanheira M, Jones RN, Tenover F, Lynfield R. Trends in Klebsiella
pneumoniae carbapenemase-positive K. pneumoniae in US hospitals: report from the 2007-
2009 SENTRY Antimicrobial Surveillance Program. Diagn Microbiol Infect Dis. 2013, 76,
356-360.

Grundmann H, Glasner C, Albiger B, Aanensen DM, Tomlinson CT, Andrasevi¢ AT, Canton
R, Carmeli Y, Friedrich AW, Giske CG, Glupczynski Y, Gniadkowski M, Livermore DM,
Nordmann P, Poirel L, Rossolini GM, Seifert H, Vatopoulos A, Walsh T, Woodford N,
Monnet DL; European Survey of Carbapenemase-Producing Enterobacteriaceae (EuSCAPE)
Working Group. Occurrence of carbapenemase-producing Klebsiella pneumoniae and
Escherichia coli in the European survey of carbapenemase-producing Enterobacteriaceae
(EuSCAPE): a prospective, multinational study. Lancet. Infect. Dis. 2017, 17, 153-163.
Weiner LM, Fridkin SK, Aponte-Torres Z, Avery L, Coffin N, Dudeck MA, Edwards JR,
Jernigan JA, Konnor R, Soe MM, Peterson K, McDonald LC. Vital Signs: Preventing
Antibiotic-Resistant Infections in Hospitals - United States, 2014. MMWR. Morb. Mortal.
Wkly. Rep. 2016, 65, 235-241.

Roberts RR, Hota B, Ahmad I, Scott RD 2nd, Foster SD, Abbasi F, Schabowski S, Kampe
LM, Ciavarella GG, Supino M, Naples J, Cordell R, Levy SB, Weinstein RA. Hospital and
societal costs of antimicrobial-resistant infections in a Chicago teaching hospital:
implications for antibiotic stewardship. Clin. Infect. Dis. 2009, 49, 1175-1184.

Patel G, Huprikar S, Factor SH, Jenkins SG, Calfee DP. Outcomes of carbapenem-resistant
Klebsiella pneumoniae infection and the impact of antimicrobial and adjunctive therapies.
Infect. Control. Hosp. Epidemiol. 2008, 29, 1099-1106.

Miliani K, L'Hériteau F, Lacavé L, Carbonne A, Astagneau P; Antimicrobial Surveillance
Network Study Group. Imipenem and ciprofloxacin consumption as factors associated with

high incidence rates of resistant Pseudomonas aeruginosa in hospitals in northern France. J.

65



69)

70)

71)

72)

73)

74)

75)

76)

77)

78)

79)

80)

Hosp. Infect. 2011, 77, 343-347.

Lepper PM, Grusa E, Reichl H, Hogel J, Trautmann M. Consumption of imipenem correlates
with beta-lactam resistance in Pseudomonas aeruginosa. Antimicrob. Agents. Chemother.
2002, 46, 2920-2925.

Wagner B, Filice GA, Drekonja D, Greer N, MacDonald R, Rutks I, Butler M, Wilt TJ.
Antimicrobial stewardship programs in inpatient hospital settings: a systematic review.
Infect. Control. Hosp. Epidemiol. 2014, 35, 1209-1228.

Schuts EC, Hulscher MEJL, Mouton JW, Verduin CM, Stuart JWTC, Overdick HWPM, van
der Linden PD, Natsch S, Hertogh CMPM, Wolfs TFW, Schouten JA, Kullberg BJ, Prins
JM. Current evidence on hospital antimicrobial stewardship objectives: a systematic review
and meta-analysis. Lancet. Infect. Dis. 2016, 16, 847-856.

Karanika S, Paudel S, Grigoras C, Kalbasi A, Mylonakis E. Systematic Review and Meta-
analysis of Clinical and Economic Outcomes from the Implementation of Hospital-Based
Antimicrobial Stewardship Programs. Antimicrob. Agents. Chemother. 2016, 60, 4840-1852.
Davey P, Marwick CA, Scott CL, Charani E, McNeil K, Brown E, Gould IM, Ramsay CR,
Michie S. Interventions to improve antibiotic prescribing practices for hospital inpatients.
Cochrane. Database. Syst. Rev. 2017, 2, CD003543.

Carling P, Fung T, Killion A, Terrin N, Barza M. Favorable impact of a multidisciplinary
antibiotic management program conducted during 7 years. Infect. Control. Hosp. Epidemiol.
2003, 24, 699-706.

Elligsen M, Walker SA, Pinto R, Simor A, Mubareka S, Rachlis A, Allen V, Daneman N.
Audit and feedback to reduce broad-spectrum antibiotic use among intensive care unit
patients: a controlled interrupted time series analysis. Infect. Control. Hosp. Epidemiol.
2012, 33, 354-361.

DiazGranados CA. Prospective audit for antimicrobial stewardship in intensive care: impact
on resistance and clinical outcomes. Am. J. Infect. Control. 2012, 40, 526-529.

Vettese N, Hendershot J, Irvine M, Wimer S, Chamberlain D, Massoud N. Outcomes
associated with a thrice-weekly antimicrobial stewardship programme in a 253-bed
community hospital. J. Clin. Pharm. Ther. 2013, 38, 401-404.

Tamma PD, Avdic E, Keenan JF, Zhao Y, Anand G, Cooper J, Dezube R, Hsu S, Cosgrove
SE. What Is the More Effective Antibiotic Stewardship Intervention: Preprescription
Authorization or Postprescription Review With Feedback? Clin. Infect. Dis. 2017, 64, 537-
543.

Standiford HC, Chan S, Tripoli M, Weekes E, Forrest GN. Antimicrobial stewardship at a
large tertiary care academic medical center: cost analysis before, during, and after a 7-year
program. Infect. Control. Hosp. Epidemiol. 2012, 33, 338-345.

Cook PP, Gooch M. Long-term effects of an antimicrobial stewardship programme at a

tertiary-care teaching hospital. Int. J. Antimicrob. Agents. 2015, 45, 262-267.

66



81)

82)

83)

84)

85)

86)

87)

88)

89)

90)

91)

Chen IL, Lee CH, Su LH, Wang YL, Liu JW. Effects of implementation of an online
comprehensive antimicrobial-stewardship program in ICUs: A longitudinal study. J.
Microbiol. Immunol. Infect. 2018, 51, 55-63.

Jenkins TC, Knepper BC, Shihadeh K, Haas MK, Sabel AL, Steele AW, Wilson ML, Price
CS, Burman WJ, Mehler PS. Long-term outcomes of an antimicrobial stewardship program
implemented in a hospital with low baseline antibiotic use. Infect. Control. Hosp. Epidemiol.
2015, 36, 664-72.

Niwa T, Shinoda Y, Suzuki A, Ohmori T, Yasuda M, Ohta H, Fukao A, Kitaichi K, Matsuura
K, Sugiyama T, Murakami N, Itoh Y. Outcome measurement of extensive implementation of
antimicrobial stewardship in patients receiving intravenous antibiotics in a Japanese
university hospital. /nt. J. Clin. Pract. 2012, 66, 999-1008.

Honda H, Ohmagari N, Tokuda Y, Mattar C, Warren DK. Antimicrobial Stewardship in
Inpatient Settings in the Asia Pacific Region: A Systematic Review and Meta-analysis. Clin.
Infect. Dis. 2017, 64, S119-S126.

Tagashira Y, Horiuchi M, Tokuda Y, Heist BS, Higuchi M, Honda H. Antimicrobial
stewardship for carbapenem use at a Japanese tertiary care center: An interrupted time series
analysis on the impact of infectious disease consultation, prospective audit, and feedback.
Am. J. Infect. Control. 2016, 44, 708-710.

Maeda M, Takuma T, Seki H, Ugajin K, Naito Y, Yoshikawa M, Yamanaka A, Oto Y,
Minemura A, Shoji H, Ishino K, Niki Y. Effect of interventions by an antimicrobial
stewardship team on clinical course and economic outcome in patients with bloodstream
infection. J. Infect. Chemother. 2016, 22, 90-95.

Iwata K. Quantitative and qualitative problems of infectious diseases fellowship in Japan.
Int. J. Infect. Dis. 2013, 17, ¢1098-¢1099.

Polk RE, Fox C, Mahoney A, Letcavage J, MacDougall C. Measurement of adult
antibacterial drug use in 130 US hospitals: comparison of defined daily dose and days of
therapy. Clin. Infect. Dis. 2007, 44, 664-670.

Weinstein MP, Towns ML, Quartey SM, Mirrett S, Reimer LG, Parmigiani G, Reller LB.
The clinical significance of positive blood cultures in the 1990s: a prospective
comprehensive evaluation of the microbiology, epidemiology, and outcome of bacteremia
and fungemia in adults. Clin. Infect. Dis. 1997, 24, 584-602.

Pien BC, Sundaram P, Raoof N, Costa SF, Mirrett S, Woods CW, Reller LB, Weinstein MP.
The clinical and prognostic importance of positive blood cultures in adults. Am. J. Med.
2010, 123, 819-828.

Muraki Y, Kitamura M, Maeda Y, Kitahara T, Mori T, Ikeue H, Tsugita M, Tadano K, Takada
K, Akamatsu T, Yamada T, Yamada T, Shiraishi T, Okuda M. Nationwide surveillance of
antimicrobial consumption and resistance to Pseudomonas aeruginosa isolates at 203

Japanese hospitals in 2010. Infection. 2013, 41, 415-423.

67



92)

93)

94)

95)

96)

97)

98)

99)

Lawes T, Lopez-Lozano JM, Nebot CA, Macartney G, Subbarao-Sharma R, Dare CR, Wares
KD, Gould IM. Effects of national antibiotic stewardship and infection control strategies on
hospital-associated and community-associated meticillin-resistant Staphylococcus aureus
infections across a region of Scotland: a non-linear time-series study. Lancet. Infect. Dis.
2015, 15, 1438-1449.

Mermel LA, Allon M, Bouza E, Craven DE, Flynn P, O'Grady NP, Raad II, Rijnders BJ,
Sherertz RJ, Warren DK. Clinical practice guidelines for the diagnosis and management of
intravascular catheter-related infection: 2009 Update by the Infectious Diseases Society of
America. Clin. Infect. Dis. 2009, 49, 1-45.

Bai AD, Showler A, Burry L, Steinberg M, Ricciuto DR, Fernandes T, Chiu A, Raybardhan
S, Science M, Fernando E, Tomlinson G, Bell CM, Morris AM. Impact of Infectious Disease
Consultation on Quality of Care, Mortality, and Length of Stay in Staphylococcus aureus
Bacteremia: Results From a Large Multicenter Cohort Study. Clin. Infect. Dis. 2015, 60,
1451-1461.

Nagao M. A multicentre analysis of epidemiology of the nosocomial bloodstream infections
in Japanese university hospitals. Clin. Microbiol. Infect. 2013, 19, 852-858.

Kalil AC, Metersky ML, Klompas M, Muscedere J, Sweeney DA, Palmer LB, Napolitano
LM, O'Grady NP, Bartlett JG, Carratala J, E1 Solh AA, Ewig S, Fey PD, File TM Ur,
Restrepo MI, Roberts JA, Waterer GW, Cruse P, Knight SL, Brozek JL. Management of
Adults With Hospital-acquired and Ventilator-associated Pneumonia: 2016 Clinical Practice
Guidelines by the Infectious Diseases Society of America and the American Thoracic
Society. Clin. Infect. Dis. 2016, 63, e61-¢111.

Gupta K, Hooton TM, Naber KG, Wullt B, Colgan R, Miller LG, Moran GJ, Nicolle LE, Raz
R, Schaeffer AJ, Soper DE; Infectious Diseases Society of America; European Society for
Microbiology and Infectious Diseases. International clinical practice guidelines for the
treatment of acute uncomplicated cystitis and pyelonephritis in women: A 2010 update by
the Infectious Diseases Society of America and the European Society for Microbiology and
Infectious Diseases. Clin. Infect. Dis. 2011, 52, ¢103-¢120.

Solomkin JS, Mazuski JE, Bradley JS, Rodvold KA, Goldstein EJ, Baron EJ, O'Neill PJ,
Chow AW, Dellinger EP, Eachempati SR, Gorbach S, Hilfiker M, May AK, Nathens AB,
Sawyer RG, Bartlett JG. Diagnosis and management of complicated intra-abdominal
infection in adults and children: guidelines by the Surgical Infection Society and the
Infectious Diseases Society of America. Clin. Infect. Dis. 2010, 50, 133-164.

Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter PG, Bolon MK, Fish DN,
Napolitano LM, Sawyer RG, Slain D, Steinberg JP, Weinstein RA; American Society of
Health-System Pharmacists; Infectious Disease Society of America; Surgical Infection
Society; Society for Healthcare Epidemiology of America. Clinical practice guidelines for

antimicrobial prophylaxis in surgery. Am. J. Health. Syst. Pharm. 2013, 70, 195-283.

68



100)

101)

102)

103)

104)

105)

106)

107)

108)

109)

110)

111)

Centers for Disease Control and Prevention. Antibiotic Resistance Threats in the United
States, 2013 (2013). https://www.cdc.gov/drugresistance/threat-report-2013/pdf/ar-threats-
2013-508.pdf

Fleming-Dutra KE, Hersh AL, Shapiro DJ, Bartoces M, Enns EA, File TM Jr, Finkelstein
JA, Gerber JS, Hyun DY, Linder JA, Lynfield R, Margolis DJ, May LS, Merenstein D,
Metlay JP, Newland JG, Piccirillo JF, Roberts RM, Sanchez GV, Suda KJ, Thomas A, Woo
TM, Zetts RM, Hicks LA. Prevalence of Inappropriate Antibiotic Prescriptions Among US
Ambulatory Care Visits, 2010-2011. JAMA. 2016, 315, 1864-1873.

Chua KP, Fischer MA, Linder JA. Appropriateness of outpatient antibiotic prescribing
among privately insured US patients: ICD-10-CM based cross sectional study. BMJ. 2019,
364, k5092.

Olesen SW, Barnett ML, MacFadden DR, Lipsitch M, Grad YH. Trends in outpatient
antibiotic use and prescribing practice among US older adults, 2011-15: observational study.
BMJ. 2018, 362, k3155.

Sanchez GV, Fleming-Dutra KE, Roberts RM, Hicks LA. Core Elements of Outpatient
Antibiotic Stewardship. MMWR Recomm Rep. 2016, 65, 1-12.

Meeker D, Linder JA, Fox CR, Friedberg MW, Persell SD, Goldstein NJ, Knight TK, Hay
JW, Doctor JN. Effect of Behavioral Interventions on Inappropriate Antibiotic Prescribing
Among Primary Care Practices: A Randomized Clinical Trial. JAMA. 2016, 315, 562-70.
Hallsworth M, Chadborn T, Sallis A, Sanders M, Berry D, Greaves F, Clements L, Davies
SC. Provision of social norm feedback to high prescribers of antibiotics in general practice:
a pragmatic national randomised controlled trial. Lancet. 2016, 387, 1743-52.
Regev-Yochay G, Raz M, Dagan R, Roizin H, Morag B, Hetman S, Ringel S, Ben-Isracl N,
Varon M, Somekh E, Rubinstein E. Reduction in antibiotic use following a cluster
randomized controlled multifaceted intervention: the Israeli judicious antibiotic prescription
study. Clin. Infect. Dis. 2011, 53, 33-41.

Butler CC, Simpson SA, Dunstan F, Rollnick S, Cohen D, Gillespie D, Evans MR, Alam
MF, Bekkers MJ, Evans J, Moore L, Howe R, Hayes J, Hare M, Hood K. Effectiveness of
multifaceted educational programme to reduce antibiotic dispensing in primary care:
practice based randomised controlled trial. BMJ. 2012, 344, d8173.

Drekonja DM, Filice GA, Greer N, Olson A, MacDonald R, Rutks I, Wilt TJ. Antimicrobial
stewardship in outpatient settings: a systematic review. Infect. Control. Hosp. Epidemiol.
2015, 36, 142-52.

Klein EY, Van Boeckel TP, Martinez EM, Pant S, Gandra S, Levin SA, Goossens H,
Laxminarayan R. Global increase and geographic convergence in antibiotic consumption
between 2000 and 2015. Proc. Natl. Acad. Sci. U S 4. 2018, 115, E3463-E3470.

Centers for Disease Control and Prevention. Outpatient Antibiotic Prescriptions -United

States, 2016 (2018). https://www.cdc.gov/antibiotic-use/community/programs-

69



112)

113)

114)

115)

116)

117)

118)

119)

120)

121)

122)

123)

measurement/state-local-activities/outpatient-antibiotic-prescriptions-US-2016.html

M Lindsay Grayson, Suzanne M Crowe, James S McCarthy, John Mills, Johan W Mouton, S
Ragnar Norrby, David L Paterson, Michael A Pfaller. Kucers' The Use of Antibiotics Sixth
Edition. ASM Press, 2010.

Shiro H, Sato Y, Toyonaga Y, Hanaki H, Sunakawa K. Nationwide survey of the
development of drug resistance in the pediatric field in 2000-2001, 2004, 2007, 2010, and
2012: evaluation of the changes in drug sensitivity of Haemophilus influenzae and patients'
background factors. J. Infect. Chemother. 2015, 21, 247-56.

Karlowsky JA, Critchley 1A, Blosser-Middleton RS, Karginova EA, Jones ME, Thornsberry
C, Sahm DF. Antimicrobial surveillance of Haemophilus influenzae in the United States
during 2000-2001 leads to detection of clonal dissemination of a beta-lactamase-negative
and ampicillin-resistant strain. J. Clin. Microbiol. 2002, 40, 1063-6.

Dabernat H, Delmas C. Epidemiology and evolution of antibiotic resistance of Haemophilus
influenzae in children 5 years of age or less in France, 2001-2008: a retrospective database
analysis. Eur. J. Clin. Microbiol. Infect. Dis. 2012, 31, 2745-53.

Okada T, Sato Y, Toyonaga Y, Hanaki H, Sunakawa K. Nationwide survey of Streptococcus
pneumoniae drug resistance in the pediatric field in Japan. Pediatr. Int. 2016, 58, 192-201.
World Health Organization. Antimicrobial resistance: global report on surveillance 2014
(2014). https://www.who.int/drugresistance/documents/surveillancereport/en/

Chong Y, Shimoda S, Yakushiji H, Ito Y, Miyamoto T, Kamimura T, Shimono N, Akashi K.
Community spread of extended-spectrum 3 -lactamase-producing Escherichia coli,
Klebsiella pneumoniae and Proteus mirabilis: a long-term study in Japan. J. Med. Microbiol.
2013, 62, 1038-43.

Hayakawa K, Nagamatsu M, Mezaki K, Sugiki Y, Kutsuna S, Takeshita N, Yamamoto K,
Mawatari M, Fujiya Y, Ohmagari N. Epidemiology of extended-spectrum beta-lactamase
(ESBL) producing Escherichia coli in Japan: Characteristics of community-associated
versus healthcare-associated ESBL E. coli. J. Infect. Chemother. 2017, 23, 117-119.

Kimura T, Uda A, Sakaue T, Yamashita K, Nishioka T, Nishimura S, Ebisawa K, Nagata M,
Ohji G, Nakamura T, Koike C, Kusuki M, Ioroi T, Mukai A, Abe Y, Yoshida H, Hirai M,
Arakawa S, Yano I, Iwata K, Tokimatsu I. Long-term efficacy of comprehensive
multidisciplinary antibiotic stewardship programs centered on weekly prospective audit and
feedback. Infection. 2018, 46, 215-24.

A A L FRIEYS IR RS E ERER ERF#E AR
REBET XA N GBI . AARLFAHEFR, 2020
fEFREFRT I A

7 vy AR T /A 250mg, Ty FHAEL 100, v a y T HRIKL 200 1 & E
2= 74— L R TR 1. 2020 4 10 H&GT (5 17 /R0 .

75—Vl 7L 250mg, MK/ 100mg A v X B a— 7 4 — A RS T

£ WEN:E ST NS 9E

2

70



124)

125)

126)

127)

128)

129)

130)

131)

SRR 2020 4F 10 HGT (5 28 k) .

7V 50mg, 100mg A X B a—7 3 —A5 LTL 7 7 — < FRE 4L
2020 4 10 AT (5 20 hj) .

AAT 7 N MS & 100mg, MS /NERMIKL 10% A > &% B2 —7 % — . Meiji Seika
7 7 e kAt 2020 42 9 HGET (BB 12 R .

71 Ey 7 AHE 75mg, 100mg, /NEHKKL 100mg A o Z B a—7 4 — A HEFE
IR 4L, 2020 45 10 AET (56 14 R .

Wilson W, Taubert KA, Gewitz M, Lockhart PB, Baddour LM, Levison M, Bolger A, Cabell
CH, Takahashi M, Baltimore RS, Newburger JW, Strom BL, Tani LY, Gerber M, Bonow RO,
Pallasch T, Shulman ST, Rowley AH, Burns JC, Ferrieri P, Gardner T, Goff D, Durack DT;
American Heart Association Rheumatic Fever, Endocarditis, and Kawasaki Disease
Committee; American Heart Association Council on Cardiovascular Disease in the Young;
American Heart Association Council on Clinical Cardiology; American Heart Association
Council on Cardiovascular Surgery and Anesthesia; Quality of Care and Outcomes Research
Interdisciplinary Working Group. Prevention of infective endocarditis: guidelines from the
American Heart Association: a guideline from the American Heart Association Rheumatic
Fever, Endocarditis, and Kawasaki Disease Committee, Council on Cardiovascular Disease
in the Young, and the Council on Clinical Cardiology, Council on Cardiovascular Surgery
and Anesthesia, and the Quality of Care and Outcomes Research Interdisciplinary Working
Group. Circulation. 2007, 116, 1736-54.

Clinical and Laboratory Standards Institute. Performance standards for antimicrobial
susceptibility testing, M100-S22. Wayne, CLSI, 2012.

Kinoshita N, Morisaki N, Uda K, Kasai M, Horikoshi Y, Miyairi I. Nationwide study of
outpatient oral antimicrobial utilization patterns for children in Japan (2013-2016). J Infect
Chemother. 2019, 25, 22-7.

Ministry of Health, Labour and Welfare. Japan Nosocomial Infections Surveillance (JANIS):
annual open report. 2016.
https://janis.mhlw.go.jp/english/report/open_report/2016/3/1/ken_Open_Report Eng 20160
0 _clsi2012.pdf

Baur D, Gladstone BP, Burkert F, Carrara E, Foschi F, Débele S, Tacconelli E. Effect of
antibiotic stewardship on the incidence of infection and colonisation with antibiotic-resistant
bacteria and Clostridium difficile infection: a systematic review and meta-analysis. Lancet.

Infect. Dis. 2017, 17, 990-1001.

71





