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1. FU®IC

A7 VERER 12 & > TS 5 M 5 i/ NEEBHIE
%% (Minimum Inhibitory Concentration: MIC)
&, PURERRE A 1T 5 L CHEEAPIFHEEIROE
MEO—DThHhsEELLNTWD, MIC % 4l
ZIRRRL, PSR ZBINL 2 L T2 0 hatat &
T2 DI & o> TEGYERIEOR BN K E < E o
TLBZELIEFED T AV, EYYED KM
Pzxd LT E 2 MIC %783 PSR O IR RN R
BEND LE L DEFNLEHREN DL BVDEH
FEThH5,

MIC %13 U & & § 2 AR iR Br k% A
THMBICIHFR T 2 720 E R EN=0R T LA
IRAVINTHDB, Thbb, TvA KAV D
1, in vitro DEFNEZVEMREIER 2 5, PUESE

DIEFENRE T 2 720 I3 2 JEHE T &
%, 7L A KA Y M HARCAREES 0

ME U T B I ZR R GYRE,  IUAEE F5 & UMR PRIy
JEIZXT 2P T LA 2K 4 v b [14], 7%
1) 71 @ Clinical and Laboratory Standards Institute
(CLSI) & %\ i3 —u w730 European Committee
on Antimicrobial Susceptibility Testing (EUCAST)
DBIIBL TV T LA 2 RA Y F R ERTNRAE
?5[&@oﬁh®fv47£47bhéﬁht
RiEd 52, HRATIECLSIOT VA KA Vb
@§<@m R THHLNTWEO0BURTH %,
ARTIEIMICHIEL LT LA 2R v MRGT
DORFERMIE I DN THIE 2 S T T %,

2. BREFZUHARICETIIBETEDE
B4

MIC &, Vi OPiR )& &£ THED DT
b3, BRMIZIE, PLEHED 2 E5HFRY % 1EK
U 7z 55 i — 2 s O HGATR bR % F57E U T k5
%, HORBEEARTEELC, HORKEER
DA OVERNDO P SERE % MIC & EFHKL TV D
(Table 1) [7], H#M#A T MIC %K 5541
% < DYAEMERBAERGIENHC SN TS, IE
L<*ﬁﬁ%&&# ENTVBZ L EHRTS

WIZHEE#H (Quality control: QC) % FEjiti4
%)Zc‘:%fi%%’@zﬁé (5],

L2 L, MEmEOBY T QC 2wl Fhtd
BT LIIARNRETH B, W, HHRZ MR
#FNE$ 556, 5NL L L OPFEO KRG
TEWARIES 572012, BTV A4 2 KL Vb
T OPURHRELE 2 ol LT3 D280k
Thd, 2L DA, QCHROMICIZT VA
FAYVPELTHREIRTWAL YD EHIELT
EWMETH D, FEEDOMIC 7L — MIER SR
TWBHEML VoI nwh 6 Thb, Thbb,
CISIOAA F 4 VIZiliREhTwb QCHT
QCEHMELTHIEL K MIC @G Eh T 5
ZEAHRTELRWEIRDS D 5.

3. BEORERTE - BRSMAEY AT L

THEREZPUH X Ty B E By R R - SR A
J&Z Ml v 2 7 4 TdH 5 Vitek 2 (Sysmex,

AR 23 4 11 H 19 FIChilfiE & 725 38 MR AN 2 > ¥ A Y 7 AI2ET 2 RHOBME TH 5.
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), WalkAway (Siemens, # %) & % Wiz
Phoenix (HA BD, #xi) ® 5%, MaiEiks
BT MIC # B L T % D1ix WalkAway 72 (F
Td %, Vitek X Phoenix (335 A1 &5z M 5k &
EIET 50, IEMEICIZ 2N 61 E MIC TldZkw,
Bulik 5 12 46 Bk # L3 3w — ¥ REHE M AL E
EXNRIZ, CLSIOH A F I A4 VITHE - 2
KA R EEIZ & B MIC & Sensititer, Vitek 2 %5 &
U WalkAway 7% & O B EJFEHT Tl & vz &k
FRBRECE A L LT B [8], ZORSR, MEw
RAIEIZ & B MIC & Vitek 2 ¥ & UF Sensititer
12k R MBRRRIIRE S RAD, Thih
26.1% (12 ¥k /46 ¥k) KO8 8.7% (4 Bk /46 #k)
12 1% very major error 23 F84E L 7z L i RT3,
Al CEHBEEER TS CLSIDH A F 54 VIiZh- 7
J7 15T MIC % % 9 % WalkAway Tl 2.2% (1
& /46 #K) 23 very major error £ K 572, T b B,
[\l U HLA O A3 S & 5 AR MR T & >
T HEAESR OGS, TORMEE KT 50
Bhd b,

4. MIC ZEBIDER

BHEREOZIIMICICKEawEL 5252
LEFELSHSN TS, PRI REER RIS
FAEMEE T AHMRIZE N T, inoculum effect & I
Eh 3 EEFENLVE MIC &L & 50
ZO—file LTHETFENSE, FIZKPC- R AN

NV — YA R I W TEFRE R O 9
BENDMICICKE BB E5 L2 LITR<A
ENT3 [9], flicd 2% v THROMEL BT
AR BN BEA K E, MIC O Y5 H3 K # 7
e & ST 5 Z L LA L o,

5. FLAIFKRA2 MER

Wi X/ MIC I, PURSEO BN % e E
CEIT) §2HEUED—-DTHBTL A4 vKEAL Vb
IZHES LAabE THIEE M EIRE NS, LT
MIC 2V E &S B2 5 PLm S AVEIR S h
22830, HRTHS 2N TEIHELET
L4 2 K4 & LTCLSI, EUCAST, HA1L
RSN BT 6D (Table2), 2D 5 5,
2L DR THbLNL TS T LA 7KL VM iZ
CISIOEDTH A5, CLSLIE, WifE (@) i
TULAOERA Y FERELTED, HMTHHR
TN &, ZOEAEFHEECHOR TV L,
XSICHAMIHEDNTVEZ LA ERHATE
MNHEXNhBBHTHA S,

T4 o ERAL Y ME, BESIREHS 5720
DIHED—DTH Y, HEHNH Y M+ 7 L3Rk
B, RN Ty b T ISP & JERAE T A
BZIMETHBDIZLT, TLATEA VM,
SRR AP BRI A& BE 1t (sensitive © S),
il (intermediate:I) ¥ X OVt (resistant: R)
2T B DN L [5,6],

Table 1. Methods and reporting values of antimicrobial susceptibility testing and their interpretations

5

Method Report Interpretation
Difusion method
. Sensitive (S), Intermediate (I), According to Clinical and Laboratory
Disk method Resistant (R) Standards Institute
Etest MICvalue (mg/L) Reading of MIC Va}lue using axis of inhibition
zone and Etest strip
Dilution method
o According to Clinical and Laboratory
Agar dilution methods MICvalue (mg/L) Standards Institute
Microbroth dilution According to Clinical and Laboratory

methods MICvalue (mg/L)

Standards Institute
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6. BRILEEEFSODBEROT LA VK
1> b

HARHER S OMIRN 7V A4 2 8 A4 b
1, WPEIRAREGYE, BRI 35 K OVFR B & GWIE L2kt
LTEDLNTWS, 7 U T, MILEHEGE i
KB K OEUSERGYED T L A4 7 KA ¥ P,
PR F& FEGSE S BHEMEIEE 2% 35 K OV EMENE T B 2%
DTVAITEA Y IR ENFREDENRTNS
(Table 2) . HAALSFFEFZDOT VLA I KA v
Fid Table 3IZR L 723t HA» S5 RD SN T 5,
ZOTVv A4 2ERAL Y MZOWTOFME 4512 %
ENTWBLIEFFEAT, SHOFHELHEENS,

Table 3. Equation of the theoretical breakpoint in
Japanese Society of Chemotherapy

Equation: Breakpoint MIC = Cm x Tx Rtr X A

Cm: Constants are defined from the maximum blood
concentration (Cmax)

32 ¢ Cmax > 400 (¢ g/mlL)
16 : 200 < Cmax < 400

8 30 < Cmax < 200

4 10 < Cmax < 50

2 1 < Cmax < 10

1 : Cmax < 1

T: Constants are defined from the halflife (T1/2)

1 : 3 < T1/72 < 18
05 1 < T1/2 < 3
0.25 T1/2 < 1

Rtr: Tissue penetration (Constants are difined from
the ratio of maximum tissue concentration/maximum
blood concentration (R))

4 R > 10

2 1.2 < R < 10

1 : 012 < R < 1.2
05 : 0012 < R < 0.12
0.25 R < 0.012

A: Characteristics of antibiotic action (post antibiotic
effect, bactericidal actibitiy, bacteriostatic activity etc.)

2 ¢ Aminoglycosides
1 : betalactams, fluoroquinolones
0.5 : tetracycline, macrolides, lincosamides

7. BMRBEICHTEIX=Z2UGOTL
1IFRA > b

TV A KA Y MIIEY AR HIIET &
N5, TOMHE LT, HE5ROZEE, 55k
DOZETE, MHPERISE T 2 RAOER, RIS
NI BRAOER A ENF T 55, CLSIIZH
BIZTVA KA YV VOEBEIT>TEHD, 2008
FEOMRKFIINTE2RX= )V GDOT LA
AV I BPEHXNZOFEMEIH Ly [10],
b IO OREGYE IS § B IR =2 ) YD
TVUAEA Y b 8ug/mLY RIZEH X iz,
Zhid, REDOR= ) v REOR G- & & FLHEIC
RESN7ZE DT, HROFEIZZA DI
ThbEeEZONS, LaL, BN DIEG
JEISRT AROXR=Z) VOT VLA RV M E
FURERRICH T 2 IEROXR=v ) v T L A
IERA YV MIEROEETH B, —F, "=V
VINMERERERE DO TV A 2R A v bk, JEAEE)
A OBENBLSS A — A T v 2 OB &
# (Ver. 2.0) TiX0.13ug/mLELEEEHENT
W5 (http://www.nih-janis.jp/section/standard/
drugresistancestandard_ver2.0_20101203.pdf) .

8. BAMERICE 57 70K >
EDTLA 7R b

2010 F-IZ CLSI D F & 2 4 » MiE, o /EH
%Y E) e~ (Pharmacokinetics, PK) & 3£J)%%
(Pharmacodynamics, PD: PK-PD) P& A& A L
Tt 770K VEOT VLA 2K Vb EKIE
IZETL 2 [11], CISIOH LW T L A 2R A v
ME, HT VA2 RA4 v bEHRLTET 702
R VEOBRSIRE LD EORE THEST S Z
ENRTREIZ 572 FZ65N5, L2rL, ZDT
LA ZERA Y M, IMFPOPIERREE & & 128
EENTED, BRYYHEOPFERIRE 2ZE N
TV, L7ad-> T, EYUEZRIC & > TP
HOBRNEZDT LA I EA YV EDAMPEITH T
LiXTELRNY,

WEl SNt 7 7az2R) vy HOTL A 7R
AV MZEPHEEBICZOERGESED ST

7
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5, Wz 770 vyDT L4 28,V MK
SH=2pug/mL, 1284ug/mL, RHP=8 ug/mL
LEDON TS, (HLax v bELT, ZD2
FAFVTIZYT 7Y v 2g, 8 IR b TR
5thA:ﬁméhé&%ﬁéhfné[]
A2k T2E7 7)) vyl HirkESEIZ
SgTZ%%);be’B, HADERSEIZH SR Z
DTVAIERA Y M EFEHT20IRETH 5,

72, LT LA oKLY ERETHL,
FBRERAENERL R 5 & & < — ¥k & DNt ER T
@ﬁaﬁ%%ba<féfv47¥4yb%éa

PO RIS ARETH S & LT3 [11],
UL, ZOTVLA IR Y PERWEGAIZE
ORBOMMEFREZRELTHEL TWEDM %
EORGEZ T XM T B EIEE A B0, &I,
R R TR X B iR O RSN R 2 B
728, AIRIZ I THIR 1 35 K ORRIR I 7 gk
EHEfET 5 ZEIIMETH DI EEL TS,

M B FIC & 5 B 55 TRBROKRNEIEE 3
PRI U TR ESE T LA KA v DAERE
ENTNWBEED0 DB, RAMCFL &5 afehm
THAS A ITIRINBREN B 25 B PR HICH L 7 LV A
IHRAVIEDPEREINTOVEEDEH S, X 51T
t7774//%:ﬂ¢57v47$4/b1i
SHEINATHWAWY [6], ZhoDREMICEIL

SHOBETHEE LD L EZ TS,

9. BRMERICHTZZ4+rO0x 0O
BEOTLAIKRA2 b

2011 4212 CLSI NI RHE O 7 v A v &
O VHIZHT BT LA 2R,V FOEEETEL
Tz, S DA DORBGEE L2 & i iz L
EXATBAICHLTCFTF IO A2 o) —= v
RERNFEfEX T2z [5], ZhaHlkkd5H
WTHEfEhTE, SV ABAI YY) —=V
AE, TAAuF s u v AT F 7 AR
12 & 2 IEGYE DRI R/ O A% VT EIA
Bl > 7= Z WS S h [12], 20
EOBEMRD AL ) ==V 7Y D0 ABHBE
HThbd, ZOZX2) —=VREBRICKD 7 LA
u o u IR AR TEKROS B, ¥V

HOMEREMICERERD b D EKk =R $5 Z
EMTRETH B, A, ZOETITRRL S 7z,
VIR CLSIE 7 vt us s a v 7L 4 o
KAV MEGIETY, PV 2ABAS ) —=V
iR A HIR T 2 WG THRET s h s L lEbh b,

10. DIVIRZILEOTLA VKA b

201046 HIZRF 2 XY EDT v TF— A
EN, BAMEEIEO 7 LN K LD T L
4 7RAL Y EDERL FYXRILDT VLA 7 FA
Vo OBINNER A e X7z (18], H NI A
HOT VLA ZRA Y NPEE I ZERIZE,

KPC- B 7 LN 3 v — ¥ O i gy MIC
ERTHEBRPEAR IN-ZERnH B [9], ZD7
W, 4 INF L, AURILDT VLA 7KL Vb
EHIE T2, FURFL2DOTVLA IR,V ME
4 IRFLRATRZLDT VLA ZEAL VL
—L IR TS, LIL, AaXFLRFY XL
LOPEERIZA IRZLDED LB LTENT
s, FHREIINEDTLA 7KLV MG ﬁ

S &> b, £72, CLSIIZ 2012 127
2#N7&~Eﬁ%ﬁ%i@ﬁwN&$A%Kﬂ
FTETLAIEAL VYV FOETEFELTCED, 2
~3ETI M SN REEL E,

1. BERAmEEHEEE

[T EFENEGSS RS — 4 5 v 2 D3
FMRH 2 K4k (Table 4: http://www.nih-janis.

jp/section/standard/drugresistancestandard_ver2

.0_20101203.pdf) %, HEAMIZ CLSIO FF 2 %
VOB ASRF ISR EINZEEDbRhS, L
U, JBARBHEBENEGSRY — XA 7 v 203
AR SRR IS, BRI R R S B
PIAH A EINT 2 20 0TI L L, MELE
WTOWESENH Y b AT RS, CLSIOT
LA 2R A v MERPERLC D W TRUE A
DEEhb, 58, CLISIOMMET VA 284 v
b &R B EBENERGSE R Y — XA T v 203
AR B R ME A 75 5 B & PURER DA A
bEnMEIC RS Z N TPREhS, EEBYT
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BN DEDRHERibN S Z & I3FF LT &
TidEW, 5%, ATEMADT LA 2K v
FERETDLILEEBRTRE»E LKW,

E 51T, A TIIRBRGUIEEDOMEFEHENED 5
LT 3% (Table 5 : http://www.kenkou.pref.mie.
jp/kijyun_new/T-Kijyun/kijun_all.pdf) , Z & JE#E
BSOS BT H 5 720, fEHICETHT S
ZENTE W, BRI W TEEE AN
RS — XA T A DI 5 f e
EGYEEO MG HHEO ISR E L FH I L0, L
L, G%CLSIDOT LA 7KL vV BREHSh
7280, JRAEITEEBENEGOS RS — X4 7 v R
OFFN ML P U L BRI 7 — 2 & k4 %
T2DICEBEINL RN BETE AN EF LT
W5,

12. FLA4 7KL b EMYELREE

THHEY — A TV 2 5FEET 272010135

FEAFIZTTE & B ISR ED A b T BBETH
%, TOHWIZHAREREFZD TV A4 7K A
VM@ EWEY, CISIOT LA 7KLV b
DRFHEDODNTE BN H D, - T,
TAYAERRLTE —w vyl B T 5 PR
ORGENPELOE D LN Eh 6, EUCAST
DTVLA KAV [6] PIEHEATHS, fiff
M, WL D22 DOfIs % BT IE EUCAST O 7 v
4 2R AV MECLSID & O & g U T < 8%
EhTws (Table2) [56]. LA~ L, miLD
CLISIOT VLA KAV FOEHIZK 5T, CLSI
DTV AZHRA Y bHEUCAST D & DIZE DI
TWa EHICECENh 5, Zhhr s &mi CLSI
REUCASTO 7L 4 7 FE A v MIBIE &N 373,
HARCTLHEME () BO7Lv 4284V b E1ER
THERENRDH DL EZEZL TS, ZORHEELT,
PIREDOE S ENROK & i U THARTIZA 2w
L DA%, CLSI® EUCASTO T L A 7K AV
MIZDOEFHNAZEDNTELWWALTH D,

Table 4. Criteria for defining drug resistant bacteria in the Japan nosocomial infection surveillance program by the

Ministry of Health, Labour and Welfare

Organisms

Criteria

MRSA (methicillin resistant ~ Microbroth dilution method *: = 4 /2 g/mL for cloxacillin

Staphylococcus aureus)

Disk difusion method* *: = 10 mm for cloxacillin or = 21 mm for cefoxitin

VRSA (Vancomycin resistant Microbroth dilution method: = 16 1 g/mL for vancomycin

Staphylococcus aureus)

Disk difusion method: = 14 mm for vancomycin

VRE (Vancomycin resistant ~ Microbroth dilution method: = 16 1 g/mL for vancomycin

Enterococci)

Disk difusion method: = 14 mm for vancomycin

PRSP (Penicillin resistant
Streptococcus pneumoniae)

Microbroth dilution method: = 0.13 zz g/mL for penicillin G

Disk difusion method: = 19 mm for cloxacillin or exception of sensitive for penicillin G

Microbroth dilution method: resistance for carbapenems, = 32 ;2 g/mL for amikacin
MDRP (Multidrug resistant ~and resistance for fluoroquinolones

Pseudomonas aeruginosa)

Disk difusion method: carbapenem resistance, = 14 mm for amikacin and
fluoroquinolone resistant

Microbroth dilution method: resistance for carbapenems, = 32y g/mL for amikacin
MDRA (Multidrug resistant ~and resistance for fluoroquinolones

Acinetobacter spp.)

Disk difusion method: carbapenem resistance, = 14 mm for amikacin and
fluoroquinolone resistant

http://www.nih-janis.jp/section/standard/drugresistancestandard_ver2.0_20101203.pdf

*: MIC value

** . diameter of inhibition zone using Kirby-Bauer (KB) disk
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Table 5. Reporting criteria for drug resistant bacteria in in the act on prevention of infectious diseases and medical

care for patients suffering infectious diseases

Organisms

Criteria

MRSA (methicillin resistant ~ Microbroth dilution method*: = 4 ¢ g/mL for oxacillin

Staphylococcus aureus)

Disk difusion method* *: = 10 mm for oxacillin

VRSA (Vancomycin resistant
Staphylococcus aureus)

Microbroth dilution method: = 32/« g/mL for vancomycin

VRE (Vancomycin resistant
Enterococci)

Microbroth dilution method: = 16 /« g/mL for vancomycin

PRSP (Penicillin resistant
Streptococcus pneumoniae)

Microbroth dilution method: = 0.125 1 g/mL for penicillin G

Disk difusion method: = 19 mm for oxacillin

Microbroth dilution method: resistance for carbapenems, = 32 ;2 g/mL for amikacin
MDRP (Multidrug resistant ~and = 4 z2g/mL for ciprofloxacin

Pseudomonas aeruginosa)

for ciprofloxacin

Disk difusion method: carbapenem resistance, = 14 mm for amikacin and = 14 mm

Microbroth dilution method: resistance for carbapenems, = 32 g/mL for amikacin
MDRA (Multidrug resistant and = 4 zg/mL for ciprofloxacin

Acinetobacter spp.)
for ciprofloxacin

Disk difusion method: carbapenem resistance, = 14 mm for amikacin and = 14 mm

*: MIC value
**: diameter of inhibition zone using Kirby-Bauer (KB) disk

X5, TUAZHEA YV IHEHEINTEES)
Bt D7 — 4 N — ZUZHAA B IS IEHER & 5
35, TOHBE LT, BERBRTHWSONS
JEZM SO OPRERE A ZH L 2 huids s
W28, FHSILORBIBEE KD, &5
12, FRUCHES S, I, RO 470 7HEHS
0 g AR A E, BEREERICH2aT 1L 40
KAV MNEEATHIZIZELL OB AR R TH
W 50, EPIZ 206 OFEETREHETREF O
05D ThH 50, HIEREIRGEL TS
FEICIRHGE 25 0605 & AR L 720

13. BHUIC

TLATRA Y M, HMIMERERN R TS
PO SRR A7 Ve BRAE % & & IZERIR I IS F A3
FOPIEHR A RINTE 5 L5128 6zl sk
HHD—oThH5b, ZLT, ZOHRUEIMNALLMA
AL EICWEINTWS, Lz->TC, RFDY
DEMHHT 2 Z EnBEONRICEL D LELD

N3, LirL, T4 08V M afid> 2 &TH
RN A2 5 201213, W) 2 SEAR S PR ER
nirbh [14], ELOREBESHE R THD
ZENREEETH 5, HHERZURBETHOS
NTW5 QCHROMEE &GO TZ DOiBREE & 5
—RETLET Z EAMETH D, 612, HA
MEOHERE (8) MTLA 2 FEA Y b aES 2D
12, CLSI® EUCAST D7 L 4 7 K4 ¥ b DKk
WRETHBEEZ TS,

2 F

RS2 M AR SR SRS L - e PR
HMOBIRICBE N THHALEHRAIRM TS, Y&
N5 PRSI IS RN R EHIERE  (Minimum
Inhibitory Concentration: MIC) # & & 123 &
NBDTITE L, BEEBRIZ I 1 2 IR HKIRE &
MR L GREIRE oz b hud 7 6 50, ERike
B & WalkAway % Phoenix, Vitek 2 7 & O H
FREEHIZ & > TR 72 6 S B sz MR BRRS SH A
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BEZENDD, TRNITMAT, IEUWEAKSZ
PEREREGRE 2 15 2 72 I A 2 LIRSS 4
i #2475 T & TH %, Clinical and Laboratory
Standards Institute X European Committee on
Antimicrobial Susceptibility Testing D 7' L 4 2 7K
A ¥ MIIFEERARPLRO BRI AL 2 B8 12 fg AR 48 T
ENTWB, AFTIEMICHIEE 7L A 284
Y FETOREFAE B K ORERIC W TS 5.
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Antibiotic susceptibility testing and breakpoint-their problems and future prospects

Yoshikazu ISHII

Department of Microbiology and Infectious Diseases, Toho University School of Medicine,
5-21-16 Omori-nishi, Ota-ku, Tokyo 143-8540, Japan

The results of drug susceptibility testing provide useful information for selecting effective antibiotics for patients.
The choice of antibiotic to administer should take into consideration not only the minimum inhibitory concentration
(MIC) value but also the concentration of antibiotic at the site of infection. Sometimes different methods of antibiotic
susceptibility testing such as microbroth dilution method and automated systems including WalkAway, Phoenix
or Vitek 2, will show different results. In addition, an important consideration for antibiotic susceptibility testing is
reliable quality control. Breakpoints are changed by the Clinical and Laboratory Standards Institute or European

Committee on Antimicrobial Susceptibility Testing every year based on scientific and clinical evidence. This review

focuses on the reasons for determining MIC values and changing breakpoints.
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