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Clinical and Laboratory Standards Institute (CLSI) M100-S22 ¢ breakpoint (BP) %5 ¥ Tl & i
738k 1,021 #RIZxF$ 5 piperacillin (PIPC), tazobactam/piperacillin (TAZ/PIPC), imipenem/cilasta-
tin (IPM/CS), meropenem (MEPM) O &5z 13, M100-S21 ® BP % 7223412 10% KT
L7z IEASHA B G s — X4 5~ 2 (JANIS) THW 515 multidrug-resistant Pseudomonas
aeruginosa (MDRP) #1513 5%, K[E Centers for Disease Control and Prevention (CDC) & European
Committee on Antimicrobial Susceptibility Testing (EUCAST) I2& - THEERNERKE LTH L {RE
E N7z multidrug-resistant (MDR), extensively drug-resistant (XDR), pandrug-resistant (PDR) @
MHERIZ A HET 25~35%, MDRP & MDR, XDR, PDR {29 XT& i, MDRP ®» MDR, XDR, PDR
DAIN—FIF 14~20% & KA >720 MDR, XDR, PDR IZEZI LR OIBIBIZEH TH 5, K
B CE AN B 2 B HRIR S 5 729121, MDRP @ IPM/CS, amikacin (AMK), ciprofloxacin
(CPFX) it IEHELIANC, Friz AR ENE TN D,
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VL &2, F 72 PK-PD #5123 O 72 breakpoint
(BP)ZED7=012, - 7 % A3l BP £ & #uk LT
W, 2012 4E 0 M100-S22" T3, #EMEE 1233 % piperacillin
(PIPC), tazobactam/piperacillin(TAZ/PIPC), # LIS %
L3O BP 25| & Fif72,
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&, EPNCIEIRGYE O SEAT AR (multidrug-resistant
Pseudomonas aeruginosa ; MDRP) D5E3%, $7%bH MIC T,
imipenem/cilastatin (IPM/CS) =16 pg/mL #* > amikacin
(AMK) =32 ug/mL %  ciprofloxacin (CPFX) =4 ug/mL
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2011 4¢ K [% Centers for Disease Control and Prevention
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pean Committee on Antimicrobial Susceptibility Testing
(EUCAST) (3, ZHRIMER OFEREI 4B & 7 2 FrbkiE 2 2
FL7o COEFTIE, BT IR, IR, B EL
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A, F723TRCIFEZEH,ICL Y, multidrug-resistant
(MDR), extensively drug-resistant (XDR), pandrug-
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Fig. 1. Susceptibility distributions of polymyxin B, colistin and fosfomycin.
The breakpoint (BP) of FOM was 64 ug/mL, which was quoted from the BP of En-
terobacteriaceae in urinary tract infection (CLSI M100-S21 document). The BP of
CL and PL-B was 4 ug/mL, which were quoted from the BP of EUCAST because of

the susceptibility distributions.
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1. fHEK

2004 4£ 1 H 722 5 2011 4F 12 H o B2 & 1 o S #) 1%
Pt — A T 2 ARSI I EEAEE 24 gk
W DAL ORI 55 HE S 7o AR TR R 25 B ik
1,021 ¥k & HI V720 G BERR ORI P RIS P 25 42.1 %,
JR - H5EdE 21.2%, MR 16.0%, HiE 3.8%, i 3.5%, fil
1.3%, JHi1.0%, 2o 11.0% TH o720

2. FEHPURSE

Gentamicin(GM), tobramycin(TOB), AMK, IPM/
CS, meropenem (MEPM), doripenem (DRPM), cef-
tazidime (CAZ), cefepime (CFPM), CPFX, levoflox-
acin (LVFX), TAZ/PIPC, aztreonam (AZT), fosfo-
mycin (FOM), colistin (CL), polymyxin B (PL-B) ®
ZHIM AR E OFr RN L ZHZICH LN 8 A
7T —, IbHREZHH, wIhd MO S 2% )5
KE Rz,

3. R

MIC #l5Eix, CLSIZH#E U735 2 53R 5 D 78 K AR
R CTERE L 720

4. BEMEOHE

EAE 15 BUR 3k o &2 P 2 & CLSI M100-S22 @ BP 12
WL CTHE L7z 7241 BP 0L WA S - 72 PIPC,
TAZ/PIPC, IPM/CS, MEPM D &2 MEZHIZOWTIE,
CLSI M100-S22 @ BPY % i \» 72 35 & & CLSI M100-S21

® BP"3 X O EUCAST @ BP" % i\ 7235 &5 & Felseheat
BiTo 72,

5. ZHIERE O E

R A e o0 58 76 IS HERL L € MDR, XDR, PDR
WZHHL, ThZhoBilsEz e L.
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1. CLSIM100-S22 ® BP % H\» 72 &z k3

ek T AT 8RS 20 BlE R 1,021 MRS 3 B 15 S o sz
RKEWEL72.FOM @ BP iF, M100-S22 (2 H# AR S h
TBHT, MIC 554 Td WML BP OIEENTE Ldo
7272% (Fig.1), CLSI MI100-S21 @ R ## &34 o B P
WERHIX$ % FOM @ BP T® % 64 ug/mL*" % Jiv 72,
%72 CL, PL-B ® BP &, MIC 434 2> 4§ % & CLSI
M100-S22 » BP 2 pg/mL THE T UL, B2tk & FERk
SO FRAHPANIC BP MFEET % 720, FERSZ VMRS
BN A HEMEASD B o F 72 MIC 437472 5 & EUCAST?
» BP4ug/mL 25#Y) & &z bhiz7-% (Fig.1), &K
I BP 4 ug/mL 2 H TSR %2 HE L 72,

&2 PEFE 90% L%, CL989%, PL-B93.1%, AMK
924%, TOB905% D 4 H T - 720 — N &2 70% F
i 1%, AZT 684%, IPM/CS681%, FOM395% @ 3
#THo72 (Tablel)o

2. CLSIM100-S22 ® BP ZEH |2 X % &R 0%

CLSI M100-S22 @ BP 1, M100-S21 |2 H~X 1~2 454K
{ 721 PIPC, TAZ/PIPC, MEPM Ti% EUCAST ® BP
R UAHIC R o 720 F 2R 02 L TIE, M100-S22
1& M100-S21 (2 He# L €, PIPC, TAZ/PIPC Tid 11~
13%, IPM/CS, MEPM Ti% 6~9% &4 L, 4 #¥5XT
&S MERMRT 2 7872 (Table 2)
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Table 1. Sensitivity rate of 1,021 clinical isolates of Pseudomonas

aeruginosa
Antimicrobial category S-ratio BP
(%) (ug/mL)

Aminoglycosides

GM 74.3 4

TOB 90.5 4

AMK 92.4 16
Carbapenems

IPM/CS 68.1 2

MEPM 71.7 2

DRPM 77.5 2
Cephalosporins

CAZ 81.6 8

CFPM 74.1 8
Quinolones

CPFX 79.2

LVFX 74.4 2
f-lactamase inhibitors + Penicillins

TAZ/PIPC 78.2 16
Monobactams AZT 68.4 8
Phosphonic acids FOM 39.5 64
Polymyxins

CL 98.9 4

PL-B 93.1 4

(n=1,021)

Four antimicrobial agents with a sensitivity rate =90% are colistin
(CL), polymyxin B (PL-B), amikacin (AMK), and tobramycin (TOB).
Three antimicrobial agents with a sensitivity rate <90% are aztreo-
nam (AZT), imipenem/cilastatin (IPM/CS), and fosfomycin (FOM).
S-ratio; sensitive ratio, BP; breakpoint

3. CLSIM100-S22 » BP % # |2 X % MDR, XDR,
PDR O#eiisE 021k

M100-S22 @ BP 12 31 2 £ # Tif P de T i ke 10 =1
MDR 22.1%, XDR123%, PDR0.1% T & - 72 % 7=
M100-S21 @ BP %*5 M100-S22 & BP ~DZEHEIZ L )
HEIE, £ 21 MDR 35%, XDR 6%, PDR 0.1% 3/
L7 (Fig.2)

4. MDR, XDR, PDR & MDRP * &4

BYRE S TEFK XN 72 MDRP 13, IPM/CS i 4 2>
AMK i % 2> > CPFX Wit ¥ (7 78) o 3 #l iy ¥4 W T
JANIS Ot H & 7 5 Twb, MDRP & MDR, XDR,
PDR O 4% % LLTFI2% 9, M100-S21/M100-S22 & %
ZNo BP #7440t (Bilis) &, MDRP
T metallo-B-lactamase (MBL) JF & £ #1315 ¥ (1.5% ),
MAEIZ MDR 7 #(0.7%) /1 #:(0.1%), XDR 8 #(0.8%)/
14 % (14%), PDROFk (0%)/0 ¥k (0%) THho7z0
72 MDRP T MBL #E#TIE 36 ¥k (35%), PIERIZ,
MDR 11 ¥ (11%)/0 % (0%), XDR 25 ¥ (24%)/35
£ (34%), PDRO#(0%)/1 #(0.1%) TdH - 7zo MDRP
(& MBL j#E AR & JEREA RS DETHLH (5%) &% %,
% 72 MDRP LSt o> MBL AR TIE 15 % (15%), PR
X MDR5 ¥ (05%)/1 # (0.1%), XDR10#: (1.0%)/

14 #:(1.4%), PDR 0 #:(0%) /0 # (0% ) T& - 7= MDRP
& MDRP PLAto> MBL BEAERRIZ T, SR 2
@ MDR, XDR, PDR DWW EFh»IZ5 X7z (Table
3)s

— 75, M100-S21/M100-S22 ®» BP # i \» 72 3 & @
MDR, XDR, PDR o # i # (#t #1 #) &, MDR 190
Pk (186%) /226 Bk (221%), XDR 64 # (6.3%)/126
Bk (123%), PDRO# (0%)/1#: (01%) T, MDR
+XDR +PDR Tl 254 #k (24.9%) /353 ¥k (34.6%) & &
W 2 R 72,

BEGEREFZORINEETH Y JANISICHV LN S
MDRP i, CDC & EUCAST 72%%€%% L 73 L W& Atk
f*IE % MDR, XDR, PDR ®—#BL DA /N—TX %\,
J 38—, M100-S21 @ BP Tl 20.1% (MDRP 51 ¥/
MDR + XDR + PDR 254 ¥k), M100-S22 @ BP Tl 144%
(MDRP 51 #/MDR + XDR + PDR 353 #) T& - 7= (Ta-
ble 3)o

m. £ =

CDC & EUCAST D% Al Ak M o Fr e < i,
EHEHAI8 A7 T — DOHREICIRL SRS TBY
ZHRIMVEZ AR CTE A X)) v b &, HIL L%
EBR Y — XA T 2 ZA0EFFATIE, FUEELH
THIKRTEB A v b2 B —T5, PEIHEMETDH S
Z &, ZHIMHEOMGEENS L, FhEoMEGEN%
BAAET 5 2 &, TEROIME THEZERIH 30% &K
W FOM? 250 RN & F NTEEA S 2 B 2 & %5
5, EHEERE L OB/ 2 EFTOLAERD
HBoREHEE LTIEI 2nwEEZOND,

M100-S21 7> & M100-S22 ® BP @ % # T CLSI ® BP
1 EUCAST @ BP [23E0W 7=, fliH$ % BP 12 & - Ti&
ZUERRMERIIZAT 5720, EDOBP 2H L7=n»
BEETH 5. 4 OKETId M100-S22 ® BP % v
% & MDR 221%, XDR123%., PDR01% T& - 72
Ocampo-Sosa & &, EUCAST ® BP # fl\W/z A XA »
10 9% Be O #2 &  £ # i 14 %% B W MDR 47.6%, XDR
155% L#E LT3, iEEZ KT 2 & AR ¥
10 75 BE Tk MDR 234 R OREs & 0 2 f55<, ZAliE:
HHEATWD LFHMIETX 525, SRR E M AL
EAH T O R/ 2 HBIE T E v,

MDR, XDR, PDR * MDRP o 4% Tix, MDRP i&
MDR, XDR, PDRIZ¥XT#& M4, MDRP @ MDR,
XDR, PDR ® 71 /8 — K H14~20% & v & & 13,
MDRP P4 o> MBL P44k 7% & IPM/CS, AMK, CPFX
DNOLHNHED L T DI LR RIBL TS, &
7RO FOM (B3 395%), AZT (&%
P 684%) & ENTWAS Z EDiMTEEEZ FIFTwb
FERO—DEEZ bNb,

JANIS Tid, WA HEZHIC YD % MDRP 55 #E &
FHOE G T MDRP M sEA I S, 2007 4F 0.24%
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Table 2.

Change in the sensitivity rate for the alternation from the BP of

CLSI M100-S21 to M100-S22 for 1,021 clinical isolates of Pseudo-

monas aeruginosa

Antimicrobial CLSI M100-S21 CLSI M100-S22 EUCAST
agents S-ratio BP S-ratio BP S-ratio BP
PIPC 87.8 64 76.6 16 76.6 16
TAZ/PIPC 91.7 64 78.2 16 782 16
IPM 74.0 4 68.6 2 74.0 4
MEPM 80.1 4 717 2 71.7 2
(n=1,021)

The sensitivity rates of piperacillin (PIPC) and tazobactam/piperacillin
(TAZ/PIPC) decreased by 11-13%. On the other hand, the sensitivity rates of
imipenem/cilastatin (IPM/CS) and meropenem (MEPM) decreased by 6—9%.
S-ratio; sensitive ratio, BP; breakpoint
CLSI; Clinical and Laboratory Standards Institute

EUCAST; the European Committee on Antimicrobial Susceptibility Testing
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Fig. 2. Change in the multidrug resistance pattern for the alternation from the

BP of CLSI M100-S21 to M100-S22 for 1,021 clinical isolates of Pseudomonas

aeruginosa.

The rates of increase of each multidrug resistance pattern are as follows: MDR

3.5%; XDR 6%; and PDR 0.1%.

*; Not multidrug-resistant is sensitive or =2 categories resistant strain

MDR; multidrug-resistant, XDR; extensively drug-resistant, PDR; pandrug-resis-

tant
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WMeTHHH, Fr L \VIEHEIC X 5 % HI PRI 1 IPM/
CS, AMK, CPFX o 3#IPUADfiftEd1Z 9 25% v (Hi
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196 H A& AL % # & &

Me B MAR. 2014

=

Table 3. Relationship of MDR, XDR, PDR and MDRP

Detection number and detection rate

CLSI M100-821/CLSI M100-522

multidrug-resistant pattern

MDR XDR PDR Not multidrug-resistant*
MDRP (MBL — ) 15 (1.5) 7(0.7)/1(0.1) 8(0.8)/14 (1.4) 0/0 0/0
MDRP (MBL +) 36 (3.5) 11(L.1)/0 25 (2.4)/35 (3.4) 0/1(0.1) 0/0
MBL (MDRP — ) 15 (1.5) 5(0.5)/1(0.1) 10 (1.0)/14 (1.4) 0/0 0/0
_Non(MDRP—,MBL—) %5(935)  167(164)/224(219)  2121/63(62) 00 767 (75.1)/668 (654)
total 1,021 (100) 190 (18.6)/226 (22.1) 64 (6.3)/126 (12.3) 0(0)/1(0.1) 767 (75.1)/668 (65.4)

(' ): % of the detection rate

The detection number and rate of MDRP are 51 and 5%, respectively. The detection number and rate of MDR + XDR + PDR are 254 and 24.9%,
respectively, by the BP of CLSI M100-S21 and 353 and 34.6%, respectively, by the BP of CLSI M100-S22.

*; Not multidrug-resistant is sensitive or =2 categories resistant strain

MDRP; multidrug-resistant Pseudomonas aeruginosa defined by nosocomial infection surveillance of Japan Ministry of Health, Labour and

Welfare
MBL; metallo-f-lactamase

MDR; multidrug-resistant, XDR; extensively drug-resistant, PDR; pandrug-resistant
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Change in the sensitivity rate for the alternation of breakpoints of the Clinical
and Laboratory Standards Institute and rate of the newly defined
multidrug-resistant(MDR), extensively drug-resistant(XDR), and
pandrug-resistant (PDR) clinical isolates of Pseudomonas aeruginosa
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For the alternation from the breakpoint(BP) of Clinical and Laboratory Standards Institute(CLSI) M100-
S21 to M100-S22 for 1,021 clinical isolates of Pseudomonas aeruginosa, the sensitivity rates of piperacillin(PIPC),
tazobactam/piperacillin(TAZ/PIPC), imipenem/ cilastatin(IPM/CS), and meropenem(MEPM) decreased by
approximately 10% compared with those for M100-S21. The detection rate of multidrug-resistant P. aerugi-
nosa(MDRP) defined by the Japan Nosocomial Infection Surveillance(JANIS) of the Ministry of Health, La-
bour and Welfare is 5%. On the other hand, the detection rate of the newly defined multidrug-resistant
(MDR), extensively drug-resistant(XDR), and pandrug-resistant(PDR) strains defined by the Center for Dis-
ease Control(CDC) and European Committee on Antimicrobial Susceptibility Testing(EUCAST) is 25-35%.
MDRP strains are included among MDR, XDR, and PDR strains, and the covering rate of MDRP to MDR,
XDR, and PDR is 14-20%, which is extremely low. Investigations of MDR, XDR, and PDR are epidemiologi-
cally useful, however, clinical application is difficult because the judgment is complicated. For the early
identification of a multidrug resistant strain, and for its rapid control, it is necessary to select a suitable an-
timicrobial agent and take appropriate measures against nosocomial infections. The use of a new drug-
resistant standard, other than a resistant standard of MDRP [resistant to IPM/CS, amikacin(AMK), and
ciprofloxacin(CPFX)], is expected to be useful for this purpose.



