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Table 1. Reduction of antimicrobial use per day per 1,000
inhabitants (Outcome indices for the Japanese
action plan)

in 2020 (compared to 2013)

Total 33% reduction
oral cephalosporins 50% reduction
oral quinolones
oral macrolides
intravenous antimicrobials 20% reduction

Ik, BURZ RS 2 LD D 7%, HADEKGHE
ZHE) — N9 N\BEMPEE = Kb BW»
T, MIWEPEDORE, HHINTWERIIOWT
X, FEEoT—FIZZ Lo,

KA TIE, B REME R RGeS s
DY —A T AEFEHS - BRBAERRTRS % 5
NCHEHFIFERSIC L) F oo, EEOER
KM BT 5, SRR O EIRG, 5
HlOMHEZMMNL, PIREEIEERAICBIT 2K
JRFEDIZEN OV T T %0 2B, AR THNT
HAEE, 20074 H8 HIZ, R THMES L
55 91 [l H A BEGEF 2 - 55 65 [0l H AL afiEr e
BRFRDY VY RI T ATHEEL,

. BRIEEAMMEEORBRR
SR M I B R Gt R e X D — XA 5

¥ AMEEIRE - BRRERRIE SIS L ks,

E ANV RFEATERICBIT S, 201564F1H2»56 12
AETo1IEMICBITS, IV N AT P
B Bl M W (carbapenem-resistant enterobacteri-
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CAkIRE, EEFEMEERMNB T 7y v —F
(extended-spectrum B-lactamase : ESBL) FEAER
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Table 2. Reduction of the antimicrobial resistance rate of bacteria (Outcome indices for the Japanese action plan)

resistance rate resistance rate in 2020

in 2014 (comparing to 2013)
Penicillin-resistant Streptococcus pneumoniae 48% 15% or less
Methicillin-resistant Staphylococcus aureus 51% 20% or less
Fluoroquinolone-resistant Escherichia coli 45% 25% or less
Carbapenem (imipenem)-resistant Pseudomonas aeruginosa 17% 10% or less
Carbapenem-resistant Escherichia coli and Klebsiella pneumoniae 0.1-0.2% maintain at 0.2% or less
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Fig. 1. Number of cases of carbapenem-resistant enterobacteriaceae detected in Japanese national and public university hospi-

tals in 2015

Carbapenem-resistant enterobacteriaceae were isolated from a total of 657 cases in Japan. While 137 of these cases were

notified to the Ministry of Health, Labour and Welfare by National Order, the remaining 520 cases were not notified as they

did not satisfy the criteria for notification. The median number of cases at each Japanese national and public university hos-

pital that were notified and not notified were 2.5 and 9.6, respectively. Number indicate the blind identification number of

each hospital.
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Fig. 2. Annual changes in the isolation rates of drug-resistant Pseudomonas aeruginosa in Japanese national and public uni-

versity hospitals from 2008 to 2015

Susceptibility of P. aeruginosa to amikacin remains high, and no annual changes in the rate of isolation of amikacin-resis-
tant P. aeruginosa were detected from 2008 to 2015. A trend towards recovery of drug susceptibility to ciprofloxacin, me-
ropenem, imipenem, and ceftazidime from 2008 to 2015 was noted. The rate of emergence of P. aeruginosa species show-

ing intermediate resistance to piperacillin increased in 2014 and 2015.

CPFX, ciprofloxacin; AMK, amikacin; MEPM, meropenem; IPM, imipenem; CAZ, ceftazidime; PIPC, piperacillin. S, sensi-

tive; I, intermediate; R, resistant.
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Annual changes in the rate of isolation of Pseudomonas aeruginosa showing multidrug resis-

tance or resistance to at least two anti-pseudomonal drugs in Japanese national and public univer-

sity hospitals from 2009 to 2015

The detection rate of multidrug-resistant P. aeruginosa remained at around 1% to 2% during the

last seven years of the study period. The detection rate of P. aeruginosa resistant to both imipenem

and ciprofloxacin was 3% to 6%, with no trend towards increase.

MDRP, multidrug-resistant P. aeruginosa; IPM/AMK, imipenem/amikacin; IPM/CPFX, imipenem/

ciprofloxacin; AMK/CPFX, amikacin/ciprofloxacin; R, resistance.
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Fig. 4. Annual changes in the isolation rates of extended-spectrum f-lactamase-producing bacteria in
Japanese national and public university hospitals from 2012 to 2015
The isolation rate of extended-spectrum f-lactamase-producing Escherichia coli was 13.4% in 2012,
with a marked increase to 16.9% in 2015. The isolation rate of Klebsiella species, including K. pneu-
moniae, also showed a trend towards increase.
E. coli, Escherichia coli; K. pneumoniae, Klebsiella pneumoniae; K. oxytoca, Klebsiella oxytoca; P. mira-
billis, Proteus mirabillis.
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Fig. 5. Annual changes in the rates of use of major antimicrobial drugs in Japanese national and public university hospitals
from 2008 to 2015
An annual trend towards increase in the rate of use density for almost all classes of antimicrobial drugs was seen, which is
totally inconsistent with the outcome indices of the Japanese action plan.
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. 6. Annual changes in the antimicrobial use density in Japanese national and public university hospitals

The antimicrobial use density (AUD) was 1.4-fold higher in 2015 as compared to that in 2008. Significant
increase in the density of penicillins was also recognized. The AUD of carbapenems is also increasing

gradually, but has not reached statistical significance.
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Fig. 7. Annual changes in the rates of use AUD and duration of therapy (DOT) for carbapenems, tazobactam/
piperacillin and 4-generation cephalosporins in Japanese national and public university hospitals from
2008 to 2015
Both the AUD and DOT for tazobactam/piperacillin increased significantly from 2008 to 2015. The AUD for
carbapenems is also increasing, although the DOT showed no change during the study period of eight

years.
AUD, antimicrobial use density; DOT, days of th
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Fig. 8. Antimicrobial use density for tazobactam/piperacillin and carbapenems in Japanese national and public university hos-

pitals in 2015

The trend of usage of tazobactam/piperacillin and carbapenems varies among Japanese national and public university hos-
pitals. Carbapenems are used evenly, whereas the rate of use of tazobactam/piperacillin varies among hospitals. Numbers

indicate the blind identification number of each hospital.
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Fig. 9.

Interventions to control use of carbapenems in Japanese national

and public university hospitals in 2015
A permit system or notification system was made applicable to all

Japanese national and public university hospitals in 2015.

VREERRRADHRVE DD, AN LRHE, F
8y ZEIIIFRBDO AUD 2> T, &5
12, IMS ¥ x2S RS O PR SEIRGE O Hl 7 —
5 (HARLED 98% ORI K3 2 &% 2
LN %) &M L 725k o T, 2009, 2011, 2013
FAIZBWT, FEFHFEFE DO DID (defined  daily
doses per 1,000 inhabitants per day, DDD & H#A

DANTHIE, ER1 A7) OfFHEISHY) (3,

ZnEh, 1070, 1159, 1225 &HIMMMAIAIZDH %o
HTh BTy - BHEEERG =) VAHK
@ DID (&, 0257 (2009 4£), 0.316 (2011 ), 0.389

(20134F) L EBIICHIM L, AN R L RIED
0.098 (2009 4£), 0.105 (2011 4¢), 0.109 (2013 4F)
ELTRNTIEH A LODOHINEIZH B b
DF—=FE, HEORRIZITE RV, DT —
& & VOSSR A M IR 93 e o0 13 P03 0 £ A AR
DEALDHER—F L TVBE I EERLTWA,

M. TEEOREIRR S S ANEREREDE
BEICDWT

McLaughlin & I L % & B VN A L FHEH
DR & CRE O IZ DWW Tid, IEOMHBERERD
HDHIEDRENT VDY, EATRKERIEHBES

BALFREFRMEE Vol 66 No. 6

745



746

[$857] BT AFMERRICH T 515 BIMERER DR

BUF % CRE oz, 2016 FEOHDT— 4 TH
D, BiIfEOT— R TcE w2 25, CRE
ORBFE T VN L RIEO R RN & ORI
IRHTH B25, VNG L REEOMIIHEFEIZ
BAMERZ 3 5 DT, CRE OB OHER 134514,
FEECRFLIENEETH b,

—F, KIGHE &Rl %1H % & ¢ Klebsiella J& ©
ESBL AR, 4, FWHRBINMERICH ), K
OMHEREA KIC BT 2R ERLREEHO—DTH
%o ESBL FEAW OB & 5 VXA L RHED
= (AUD) O % i+ % &, 2015 4%
012 £HLT, WL 12506 L3OO
BERLTBY, ZIFHBEALTWAEEZ LN,
4%, ESBL EEAR DN 5 & LIRAIIZ 1 V3R
DLRBEOMADIENNT 2 Z EFHENLD, £
DFERED, CRE OMHBFIZED X9 px K
23, EbOTCHEELRMEL 25,

FEIER 1L, PIPCIZ oW TIZHIZ W TH 5 75,
CPFX, MEPM, IPM, CAZ 2D\ TIIREAEMIC
EZEA BRGNS ), MDRP O# = & 3 n
AN IE 22 BLET, DAub iU A VSR R 2R3
I UDE LR B 77 5 23O/, TR
BOMMALICHE T2 2HE LY L L
LR OEHNTTIE, BEIAREMERPEC BT 5 v
INAA LREEO M I ERAEIHEIML T2 b0
O, BEZHEIOLARELTBY, ML Th W
b hb WEOWE TRVY, BYPh Ik k
IR0 G B 1ot SR s B N33 7 & O HESHE I & 5
I 70 G0t SR O Al 2 FEEATHUIR O IFFE 12 B\
THmbL, FERREEEE AR M B 2 K s
E@EAL7-0TIE v, EEZOLND,

V. MERBEFERICHITEAFHHRERDERE

WRE L, LT RE b OEREEEDS N
KEFRRBEZ B BRI IEEHIZIE, w220
EDAET Do BYBIEXHRIME OB H TS
N B IRIEHE O audit 122 T, FF ] =0 fE H
HEICEY, ZOMFHIZ—EDRIBRE T4 &I
BINEL T EEZ HNDL, EBIZ, $XTOHE
NNREFEMEIR BBV, B, S HANE A
ENTws (Fig 9. 72721, B2, it
WHRBEMHOEE & L CEIATTTHY), Rk,
JRIEPUREE 7SI IZIR S 37, 37T OHURE {8 I E B
WCAAT DI EDREFE L,

BAREFEEFRMEE Vol 66 No. 6

TR TOERIZRAMERBE L, ERAHIE 2
P LEM S Y, B, TS A OBUR S A
2D BIGENAAT DAL, bW A HUR 3 I Al
% & F — 2 (antimicrobial stewardship team :
AST) AL T2 Hikd H 5. EHIN A%
LA, EBIETETHA I Bz E
IR be (862 1K) ICBIFH2E T, 1 HOW
PR S B 1732 A/H (2016 4F) 12
ZY, EIEABRBED 20% & 5O TV 5, BK
D ERIS, PIREONE LAY 2 ER b & %
NTWBHREMED D 505, EBIN AD7ZOIZLE %
NEIL, BEhlid 5 \WIZEEHImDS, 1 AH72) 30 N/
HOPREM T EEEFTT7+0—TE 5 LHET S
L, WKTI1732/30=58 A\OD NEVELE L, —
e 1 70 AL BT C U, AST B LIAMIC FE 4
HEIASRO 5NTBY, AST OHuL& 7% B R, 3
FIR 2+ B2 OER T A LI L W EE RS
Nbo bbb, SROFEEDBEIEMEHOZETD
72121, BIGEEOTFHALEATH Y, AMR X
KT var 7o ro—8ELT, RIMWRHEIC
2o 2 NMBERD T FEZE R TBLENRD L,

HADKK TH D AMRIKT 7> a v 77 v
2016—2020 O BARARE D ER DV T, 40, #H
I L7ZE R R FEREE D T — 5 2 b LIZE RS
&, BEIARRFMIERRPEC BT 25 A S =
2020 4 FTIZ20% BT 5 Z Lk, WfEZRZ &8
THENL, 5%, ASTIHFELEAICZ D, #IE
FRAPETETHESNLZ L LR, PIFFLRE
W—7T, PIEEOBIEfFHPIEL (EERSINLTY
Hh, LW TR L TIE, TOEEN T 72 S
NTWwiwv, 39%bb, Fig8lliRahsd k)7,
KN BT 2 135 LR 3 O AR 0 72 825,
WIS DT v FINA K 7T AOERI X BBEMLEHO
RZOD, ABETHEBTRIZL DL OH, K
HIBI OB & O — AT PE R 2SI L 7285 R 2%
D, HDHWIE, ASTIZL L#EIERIEFH O R T

HHOM, EHITIE, TOERY BEOTFRIZE
B TWRWD, EWo 2 HIZOoWT, FEEE

FTHRENFEL 2\ L72A 5T, ZRFAIIBIT
% PURIFE O IRV 2 B Y2 FH T & 20 i Rl
RELTHD D, HIEAFRETHLOTHIIL, ©
DHEHZOWT, HEIZ, @EYIFHE L, (TH3 &
o7, MEEZHMHBTA5NPROEN 5,



[$857] RN AFMERRICH T 525t AMERER ORI

B
RRFTIE, EASRFMIE IR D T2 2 iR
DI HERREE, TESHHPURSE ORI R L TR
L7z HARIZIE, 8500 i1 < DIFFEA D 5 A%, HEIT,
I HMEEO T X TOMEHERICHET 5, T
VTIIVE A DI END S a VT — 5T
Law7o, SRLET—7I13EDbDOTEETH
BHo AMRMWET 7Y ar 7o rohTid, —~
ATV ADEEWLTRDONTEY, KFHEEIZES
3, EEOT—¥ 0, HHIZ, ENTHT 7 EAT
ELEIBRT—IN—ADMELILENS,
PUREEOBIEMEH AR L LT, HEHOHIEICE
MHUWHEMIEH 555, AMRMET 2 ary 7oy
DRI E Db EC, HHOHIEATHWY
L), BEOFPRIIEEL5 2L EVHoTE
bk,

FESEISEIT SN, MRS X 2 EIHEAEFEIZT >~
fo—nvaEnsZtx2t,

i

20174F 4 A 8 HIZ, B CHMES N8 91 HH
RIBGETF2S - 55 65 [0l H ALk P2 A s
DY PRI TLIBUTBFERIIHIZY, T8 ik
B 72 72 72 [ AN K B IR R B IR ek S i s
=g T2 AMEHERE - BIRBAIRA S - 25574
AR Es DERRIEH T 5o

FILEAH SRS
KHAARFERBIER A S, MSD k&t 7 A7
7 AR S, KIEF ILEE okt F—
SRS S GRER, o vTr—va
R E) REZITTwAE, F7o, KHARMERESER
Axtl, MSD BRal&tt, 7 A7 9 AR AHT,
7 7 A=A at, KEEILEELER S, &
BRIk ot AR IEE vk At AL 7 7 —
SRS L ) BEEEHEE 2T TR 5,

SCHR

IO RVAE ST e 8 STt N e SR DA
A 2 T o PR A B R T B TR R IE O Jeg IR T

EEZ D RRDBEIIEZIHEDIZDIZD
LHEO AMRXET 7> a v 75 HBS@EYIS, 7o

RINA—IE, 7 74P —kaH,

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

(2015 4£ 1~12 H)o 2016 4E 9 A 6 H¥R5
https://www.niid.go.jp/niid/ja/cre-m/cre-iasrs/
6726-439p02.html

[ IR G ZERT © BARE I FED < bR
A 2 T 1A B P T B T IR e ) T R
2016 4, 2017 4% 6 H 13 H e
https://www.niid.go.jp/niid/ja/cre-m/cre-
idwrs/7393-cre-20170613 html

JANIS : AB1E# 20154 1 A~12 A £4 (&
R REIEGEEE), BENEGR R — XA F
VA BAEERES [CLSI 2007 Wid)o T4 5584 b
WX — A T v A, 2017 4F
https://janis.mhlw.go.jp/report/open_report/
2015/3/1/ken_Open_Report_201500.pdf

Ishii Y, Aoki K, Tateda K, Kiyota H: Multicen-
ter collaboration study on the fB-lactam resis-
tant Enterobacteriaceae in Japan - The 65th an-
niversary public interest purpose project of the
Japanese Society of Chemotherapy. ] Infect
Chemother 2017; 23: 583-6

Sugimoto N, Yamagishi Y, Mikamo H: Proposed
breakpoint of piperacillin/tazobactam against
extended spectrum f-lactamases producing
bacteria in bacteremia. ] Infect Chemother
2017; 23: 65-7

Hayakawa K, Nagamatsu M, Mezaki K, Sugiki
Y, Kutsuna S, Takeshita N, et al: Epidemiology
of extended-spectrum beta-lactamase (ESBL)
producing Escherichia coli in Japan: Character-
istics of  community-associated versus
healthcare-associated ESBL E. coli. ] Infect
Chemother 2017; 23: 1179

Kawamura I, Ohmagari N, Tsukahara M, Kudo
T, Kurai H: Surveillance of extended-spectrum
B-lactamase-producing Escherichia coli and
Klebsiella pneumoniae at a comprehensive can-
cer center in Japan, 2009-2013. Am ] Infect
Control 2015; 43: 185-7

Muraki Y, Kitamura M, Maeda Y, Kitahara T,
Mori T, Ikeue H, et al: Nationwide surveillance
of antimicrobial consumption and resistance to
Pseudomonas aeruginosa isolates at 203 Japa-
nese hospitals in 2010. Infection 2013; 41: 415-23
Muraki Y, Yagi T, Tsuji Y, Nishimura N, Ta-
nabe M, Niwa T, et al: Japanese antimicrobial
consumption surveillance: First report on oral
and parenteral antimicrobial consumption in Ja-
pan (2009-2013). J Glob Antimicrob Resist 2016;
7:19-23

McLaughlin M, Advincula M R, Malczynski M,
Qi C, Bolon M, Scheetz M H: Correlations of an-
tibiotic use and carbapenem resistance in en-
terobacteriaceae. Antimicrob Agents Che-
mother 2013; 57: 5131-3

Hirakata Y, Yamaguchi T, Nakano M, Izu-
mikawa K, Mine M, Aoki S, et al: Clinical and
bacteriological characteristics of IMP-type
metallo-f-lactamase-producing ~ Pseudomonas
aeruginosa. Clin Infect Dis 2003; 37: 26-32

BARMEFEEFRMEE Vol 66 No. 6

747



748

(#657] ERIIAFHERICET 2 BREEERDRR

The current status and issue of usage of intravenous antimicrobial
agents in national and public university hospitals in Japan
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National action plans to manage antimicrobial resistance were proposed by the Ministry of Health, La-
bour and Welfare in 2016 in Japan. Various plans, including plans to ensure appropriate use of antibiotics,
have been proposed. We analyzed the national data on the rate of emergence of major drug-resistant bac-
teria and usage rate of intravenous antibiotics in Japan, based on the data from surveillance, results of a
survey conducted by lab technician and pharmacy group of the Japan Infection Prevention and Control
Conference for National and Public University Hospitals. Carbapenem-resistant enterobacteriaceae were
isolated from 657 cases in 2015. The number of isolates of extended-spectrum f-lactamase-producing bac-
teria has increased significantly, although the number of multi-drug resistant Pseudomonas species, in-
cluding those resistant to at least two anti-pseudomonal drugs are levelling off annually. The rate of use of
intravenous antibiotics has steadily increased. In particular, the rate of use of intravenous penicillins has
increased dramatically, as has that of carbapenems, although the latter, not significantly. Carbapenems are
used evenly at university hospitals, while the tazobactam/piperacillin differs among university hospitals.
It is important that national action plans for combating drug-resistant bacteria are firmly executed in Ja-
pan, so as to ensure appropriate use of antibiotics and a reduced rate of emergence of drug-resistant bac-
teria.
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