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Table 1.
lic health centers in Japan

Reporting criteria of carbapenem resistant Enterobacteriaceae (CRE) from the pub-

Specimens

Criteria

From sterile sites (blood, ascites,
pleural fluid, cerebrospinal fluid,
etc.)

Isolation and Identification of Enterobacteriaceae
under any of the following categories

1) MIC of meropenem =2 (ug/mL)

2) MIC of imipenem =2 and MIC of cefmetazole =64

From contaminated sites (spu-
tum, pus, urine, etc.)

Isolation and Identification of Enterobacteriaceae
under any of the following categories

1) MIC of meropenem =2 (ug/mL)

2) MIC of imipenem =2 and MIC of cefmetazole =64
Judged as real infection caused by the isolated organism

Table 2. Ratio of MBL-producing

bacteria among CREs and ratio of CREs among MBL-

producing bacteria in our hospital (Jan. 2010-Dec. 2014)

CRE MBL
MBL(+) | MBL(-) | CRE(+) CRE(—)
E. aerogenes (CRE: 83, MBL +: 2) 2.4% 97.6% 100% 0
E. cloacae (CRE: 88, MBL +: 37) 26.1% 73.9% 54.1% 45.9%
Citrobacter spp. (CRE: 6, MBL +: 2) 16.7% 83.3% 100% 0
K. pneumoniae (CRE: 13, MBL +: 13) 53.8% 46.2% 69.2% 31.8%
K. oxytoca (CRE: 5, MBL +: 6) 100% 0 83.3% 16.7%
E. coli (CRE: 1, MBL +:4) 0 100% 0 100%
S. marcescens (CRE: 8, MBL +: 5) 62.5% 37.5% 100% 0
Total (CRE: 204, MBL +: 69) 21.1% 78.9% 62.3% 37.7%

Table 3. Breakpoints for carbapenemase-producing Enterobacteriaceae established by CLSI,

those established by EUCAST and cut-off values for screening CPE defined by EUCAST

CLSI breakpoints (USA) EUCAST breakpoints Screening
(mg/L) (Europe) (mg/L) cut-off
(EUCAST)
Antibiotic Susceptible Resistant Susceptible Resistant (mg/L)
g
Ertapenem =0.25 >0.5 =05 >1 >0.12
Imipenem =1 >4 =2 >8 >1
Meropenem =1 >4 =2 >8 >0.12
Doripenem =1 >4 =1 >2 Not defined

These breakpoints are based on CLSI document M100-522 and EUCAST 2012 breakpoint table

v2.0

1%, % 60% (29 X7\, §#IZ, Enterobacter cloacae, Kleb-
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ORRTE 2 AT RS2 DL, CPE TH 5. CRE I3,
EZHEREOATHET 2 Z EHFTHRETHLDOT, A7
V==V 7L THWAZEPTRETIEH 20, F08;
FIHHBRE, T D5 A 7% Ho TL ol
2RI NETH %,

Wk Tix, CLSI, EUCAST TCPED 7L A 7R A »
N ASEE SN TV 5%V (Table 3) 4%, Mtk IE#EE LT
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Table 4. Carbapenem resistance mechanisms

Ambler type of f-lactamase mechanism of resistance
class
A penicillinase KPC (rarely IMI/NMC, SME)
ESBL + porin loss
B metallo-/-lactamase IMP, VIM, NDM
C cephalosporinase AmpC + porin loss
D oxacillinase 0XA-48

Supportive

care

Antimicrobial
chemotherapy

[N
|

Antibacterial agent, Antiviral agent,
Antifungal agent,

Antituberculous agent,
Antiparasitic agent

Fig. 1.

Treatment of
infectious diseases
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Antifebrile, Analgesics,
Infusion (Oral, Intravenous)
Nutritional support

Blood glucose control
Oxygen administration
Whole-body management

e

Removal of infected
materials

Schema of the treatment for Infectious diseases.
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Table 5. New drugs under development
Drug Company Antibiotic class Spectrum of activity Reference
Ceftazidime/avibactam Allergan, Inc. and f-lactamase inhibitor KPC, OXA-48 8,9,11,47,48
(NXL 104) AstraZeneca PLC Not effective against
MBL
Aztreonam/avibactam Allergan, Inc. and [-lactamase inhibitor MBL (probable) 8,48, 49, 50
AstraZeneca PLC
Imipenem/MK-7655 Merck & Co., Inc. f-lactamase inhibitor KPC 12,51, 52,53
Biapenem/RPX7009 Rempex boronate f-lactamase inhibitor KPC 13, 15,54
Pharmaceuticals, Inc.
S-649266 Shionogi & Co., Ltd. siderophore cephalosporin KPC, MBL 37,38
BAL30072 Basilea siderophore monosulfactam KPC, MBL 35,36
Pharmaceutica Ltd.
Eravacycline (TP-434) Tetraphase fluorocycline Gram positive and 33,34
Pharmaceuticals, Inc. (tetracycline derivative) negative bacteria other
than P. aeruginosa,
B. cenocepacia
Omadacycline (PTK 796) Paratek aminomethylcycline Gram positive and 55
Pharmaceuticals, Inc. (tetracycline derivative) negative bacteria
Plazomicin (ACHN-490) Achaogen, Inc. aminoglycoside Other than NDM 14, 56

IYRF UL, BIUNANRRAMEEICHEH SN D
DO, R TR WIHEEOVR L -7 7 ¥ 230D
IVENTVDLILEHEHIIBVWTEBIRETH
%%,

@F %A1 7 1) ~ (Tigecycline)” : 794 71 Vi,
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D, WHEETRFIE, B-T 7 ¥ 2HEDIES DB
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WEND HmDFT N5, —F, MR, RIPEE,
BEHOP I E MWD Z I E T RE T, BICHEED
MFEGSE W B A REEILETH LY, F
= BB T A 2 B K, HIERITO R
BERITHT D2 RETH DY,

@FAF <4 ¥ v (Fosfomycin)® : AF T o s i 5]
%, fosfomycin sodium T, PIR# AL, fosfomycin
calcium TH 5., —F, I TOHNIREANL, fosfomy-
cin tromethamine & ¥7 - T\ %, I COHRIED
WINER L 40% TdH 5 25, AFBTONIREDO PRI
12% LW C LITHEREPLETH Do FAKIA TV
HARD w3/ S <, RIHOWE TR ITIES
BND, 122NROEE, Bl2IE, REBIEGED G
% A B BEOTRHN R EEAE W22, EEIZ
RTCWLK BESH L, T, EEFIERI SRV
DIZ, BT 200 F LY,

@737 9Yay K% (Aminoglycoside) : Moo 3EHI12
HPETH, BEEEKE T, 73273 T R

BIEBEO—2ODF T a v Thb, £S5 LT
R ELHHBGEDDH HDS, plazomicin (ACHN-490)
3t 7 2 7)ay T, oI 7)ay
FRFEAHCHTECH HFTEX 1Y, /2721, NDM
FEA R TR R E D% WY,

REENOBATIZIZEN 2 O T, BRI TR,
REFEGGEICIIAEH EEZ DN D, —TF, IREEEYE
DAV WSS v,

®H WX A L% (Carbapenem) @ H VAR AT — B

HERTHoTD, HEMMETE L, MIC=4 ug/mL
UFTIE, PRI LROBHET, H5HME2E
LTS %, 9745 PK/PD 245 ICEE L
WG HEETIZE2HO R H B, Tthuk T
B0, 2FHDOANWNARILZREZIHTHOBEHE
TOHE L DH DY, AN RLNHFDOERIZBNT,
AN LIRS B MIC 258 b O T, AREDS
25% LKV b oo, MIC=8 ug/mL LU F T, A%
HY70% FREE & BIFI2 %2 5%,

©X DAt - FrBlHEH & UChFEh O 3EH] % Table 5 125

F5, p-7 7 4~ —¥EEHEL V0L LT,
avibactam (NXL 104) i &35, MK-7655 Bt {531,
RPX7009 Bt & 35232 0F 5 N A, Avibactam (&,
class A, classC -5 7 # = — BTV EAEZE D &,
ESBL, KPC, OXA, AmpC \ZfEHT %, BLAHE L
TlZ, ceftazidime/avibactam, aztreonam/avibactam
DORMEPHER I N TV BHHY, MK-7655 (X, imipenem
L OMFEREFED BN, class A, classCp-7 7 %
~—¥#%[HET 52, RPX7009 1, FH D boron-based
inhibitor T, [ U< class A, classC -7 27 ¥ ~x—+¥
%P5 9 %, Biapenem/RPX7009% & L TR E N T
Wb,
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Infection control measures (Isolation, contact precautions
and screening for CPE carriers)

| Clinical infection with CPE? |

Yes 0

Carbapenem MIC=4 ( —8) ug/mL

&No

Combination use No additive effect of
including a carbapenem including a carbapenem

Yes G

$ ¥

Combination use including two or more
than two antibiotics

e.g. CL + MEPM, CL + TGC + MEPM, CL + TGC,

ﬁNo

Asymptomatic carrier

Do not treat with antibiotics.
Avoid excessive use of antibiotics
not to select a resistant strain.

MEPM + AG, CL + AG

(Modified from Téngdén and Giske, ] Intern Med 2015)

Fig. 2. Decision tree for management of patients in whom carbapenemase producing Entero-

bacteriaceae (CPE) has been isolated.

CL, colistin; MEPM, meropenem; TGC, tigecycline; AG, aminoglycoside
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Treatment for infectious due to carbapenem-resistant Enterobacteriaceae
Nobuyuki Shimono"” and Ruriko Nishida”

U Center for the Study of Global Infection, Kyushu University Hospital, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Japan
? Depertment of Clinical Chemistry and Laboratory Medicine, Kyushu University Hospital

In Japan, criteria for carbapenem-resistant Enterobacteriaceae(CRE) are established based on MIC values,
but are not the same as European or US ones. In addition, CRE is not synonymous with carbapenemase-
producing Enterobacteriaceae(CPE). In case of carbapenem-resistant strains, CPE is significant for infection
control and treatment. It is important to know the type of CPE, for example, the KPC type, IMP type, VIM
type, NDM type etc. The IMP type is the most common in Japan, but worldwide the KPC and NDM types are
most problematic regarding the treatment because of their high resistance. Colistin, tigecycline, fosfomycin
and aminoglycosides are therapeutic agents for CPE infection. It is recommended to use colistin or tigecy-
cline as combination agents and not as a single agent in the treatment. Carbapenems are also the candidates
for therapeutic agents in combination with other agents in case the strain is not highly resistant against
carbapenems (MIC>8 ug/mL). As new antimicrobial drugs for CPE, new beta lactam beta lactamase inhibi-
tors, new aminoglycoside derivatives, tetracycline-based antibiotics and siderophore antibiotics are under
development. Most importantly, we should re-realize that therapeutic strategies for infectious diseases are
not different even if the causative organisms are drug resistant. We should not try to treat a patient colo-
nized with CPE, we should perform surgical drainage when possible, and so on.



