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MRAFLRT DS 7 T 2 Gt DB O 15 I IR &2 1T - 7245,
T - AR EC Bl U 72 B DU, S Wi A F i 25
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BT DL O FNETET o 720 OULIER 2R PER b v
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Table 1. A list of clinical blood culture specimens and storage strains

Species ATCCNo. n Drug-resistant enzymes
Storage strains (ATCC strains)
E. coli 25922 1 none
K. aerogenes 13048 1 none
K. pneumoniae 700603 1 SHV-12
BAA-1705 1 KPC-2
BAA-1706 1 none
BAA-2146 1 NDM-1
A. baumannii 19606 1 OXA-51
P. aeruginosa 27853 1 none
Storage strains (clinical isolates)
E. cloacae 2 CTX-M-1 (1), IMP-1 (1)
E. coli 3 TEM-1 and OXA-10 (1), TEM-1 and CMY-2 (1), IMP-6 (1)
K. pneumoniae 4 none (1), SHV-15 (1), TEM-1, SHV-15 and CTX-M-15 (1), DHA-1 (1)
S. marcescens 1 GES-5
A. baumannii 3 OXA-51 (1), OXA-23 and OXA-69 (1), OXA-69 (ISAbal positive) (1)
A. nosocomialis 2 none (1), IMP-14 (1)
P. aeruginosa 5 none (2), GES-5 (1), IMP-1 (1), IMP-6 (1)

Blood culture specimens (clinical isolates)

C. freundii complex 1
E. cloacae complex

E. coli 15
K. aerogenes 4
K. oxytoca 4
K. pneumoniae 16
P. mirabilis 4
S. marcescens 5
A. baumannii complex 7
P. aeruginosa 14

AmpC B-lactamase hyperproducer

None (4), AmpC B-lactamase hyperproducer (1)

CTX-M-9 group (4)

none (2), AmpC B-lactamase hyperproducer (2)

none (4)
none (12), CTX-M-1 group (4)
none (4)
none (5)
none (7)
none (14)

LRI T 1 s O L 72 @ RIEBRZEHOLAIC 045%
AR AR Z N Z, Wi McFaland No. 05 123 L,
BRI & L7z

3. ERBZMUBRES JUMHHEERE

D-AST (&AM o3 1M & - &2 %5 #7 % 1 VITEK” 2
(bioMérieux) & AST-N404 % — K& H\w/iz, SHEEgke L7z
WD & O AR 2 M A 1 VITEK®Y 2 ¢ AST-N404
#— K (Enterobacterales, Acinetobacter species), AST-
N309 # — ¥ (Pseudomonas species) ZMH\WTiTo720 H
7 ) —¥] %1% CLSI M100-ED29 (2 #:L L CT47 5 72¥ ESBL
PEE DA X clavulanic  acid/amoxicillin 8 & OF cefpodox-
ime (CPDX) (% L < I cefpirome), cefotaxime, ceftazidime
(CAZ), aztreonam 74 A2 (SRW{b%) % 7z Double-
disk synergy test T, AmpC B-lactamase #4:1Z CPDX B
X O cefmetazole (CMZ) ¥4 227 (RBHMLY:) ZHV, m-
Aminophenylboronic Acid (50 mg/mL, Wako) & Cloxacil-
lin sodium salt monohydrate (125 mg/mL, SIGMA) 2 X
5 HERBRT, H IV ANRA < — XL modified Carbap-
enem inactivation method (mCIM) (Enterobacterales)
X U"CIMTris (Nonfermenting GNR) (2 CHE L7220, F
7z, A SR T IIRRERN T I 4 ~—% /2 PCR 12
L0 EE L7,
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4. FRTIER

D-AST @ =1 &7 PIND MIC H—%3R (Essential agree-
ment : EA) 1% 13 3%/ [ampicillin (ABPC), cefazolin (CEZ),
ceftriaxone (CTRX), CAZ, cefepime (CFPM), CMZ,
imipenem (IPM), meropenem (MEPM), sulbactam/ampicil-
lin (SBT/ABPC), tazobactam/piperacillin (TAZ/PIPC),
amikacin (AMK), gentamicin (GM), ciprofloxacin (CPFX) ]
WZDOWTHEN L7z, Category agreement(CA), Very major
error (VME), Major error (ME), Minor error (MiE) ®
HE L, PLRSE OB E DM E D & VITEK® 2 AST N-404
H—F T 7T —HENTE RV CEZ K< 12 AN
DWTIT 57 VME ZZIEDSE T D-AST 2%&ME, ME
IS WA &M D-AST 2% %, MIE XM EE L O D-
AST oW hh—Jih i, b9 —H &M T 72 ko
Witk Lz CEPM O 7 I —HEII BT 5 H KA1
IR E UCTHER L7z, 51T, MR, Wik
R VITEK® 2##F CICE LM B L O VITEK® 2
FERA O H IR K EMAOR L E F T LR
(FPoefl, se/ME, R ZZ2hEnil L.

i 3
i PR FH SR M B 22 B AR AR (n=75) 2 & 738 S L7z e A
& Escherichia coli (n=15) 3 X U" Klebsiella pneumoniae
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Table 2. Results of the rapid antimicrobial susceptibility testing for Gram-negative organism in this study

n EA (%) CA (%) MIE (%) ME (%) VME (%)
ABPC*1%2 BC 54 54 (100) 54 (100) 0 0 0
ss 16 16 (100) 16 (100) 0 0 0
total 70 70 (100) 100 (100) 0 0 0
CEZ*1%2%3 BC 54 52 (96.3)
Ss 16 16 (100)
total 70 68 (97.1)
CTRX*1*2 BC 54 53 (98.1) 52 (96.3) 1(19) 0 1(19)
ss 16 15 (938) 16 (100) 0 0 0
total 70 68 (97.1) 68 (97.1) 1(14) 0 1(14)
CAZ BC 75 73 (97.3) 74 (98.7) 0 0 1(13)
ss 28 27 (96.4) 25 (89.3) 2(7]) 0 1(36)
total 103 100 (97.1) 99 (96.1) 2 (L9) 0 2 (1L9)
CFPM BC 75 7397.3) 72 (96.0) 3 (40) 0 0
ss 28 25 (89.3) 23 (821) 4.(143) 0 1(36)
total 103 98 (95.1) 95 (92.2) 7 (68) 0 1(10)
CMZ*! BC 54 54 (100) 54 (100) 0 0 0
ss 16 16 (100) 15 (938) 163 0 0
total 70 70 (100) 69 (98.6) 1(14) 0 0
IPM BC 75 71 (947) 72 (96.0) 1(13) 0 2 (26)
ss 28 26 (92.9) 27 (96.4) 1(36) 0 0
total 103 97 (94.2) 99 (96.1) 2 (19) 0 2 (19)
MEPM BC 75 74 (987) 75 (10) 0 0 0
ss 28 28 (100) 28 (100) 0 0 0
total 103 102 (99.0) 103 (100) 0 0 0
SBT/ABPC*?  BC 61 59 (96.7) 58 (95.1) 3 49) 0 0
ss 22 22 (100) 21 (955) 1(45) 0 0
total 83 81 (97.6) 79 (95.2) 4 (48) 0 0
TAZ/PIPC BC 75 75 (100) 75 (100) 0 0 0
ss 28 26 (92.9) 27 (96.4) 1(36) 0 0
total 103 101 (98.1) 102 (99.0) 1(10) 0 0
AMK BC 75 74 (98.7) 75 (100) 0 0 0
ss 28 28 (100) 27 (96.4) 1(36) 0 0
total 103 102 (99.0) 102 (99.0) 1(10) 0 0
GM BC 75 75 (100) 75 (100) 0 0 0
sS 28 28 (100) 28 (100) 0 0 0
total 103 102 (99.0) 102 (99.0) 0 0 0
CPFX BC 75 75 (100) 74 (98.7) 1(13) 0 0
ss 28 26 (929) 26 (929) 2 (7.1) 0 0
total 103 101 (98.1) 100 (97.1) 329) 0 0
wotal BC 862/877 (98.3) 810/823 (98.4) 9/823 (L1) 0 4/823 (05)
o SS 299/310 (96.5) 279/294 (94.9) 13/294 (4.4) 0 2/294 (0.7)

Total 1,161/1,187 (97.8) 1,089/1,117 (97.5) 22/1,117 (2.0) 0 6/1,117 (0.5)

ABPC: ampicillin, CEZ: cefazolin, CTRX: ceftriaxone, CAZ: ceftazidime, CFPM: cefepime, CMZ: cefmetazole, IPM: imipenem,
MEPM: meropenem, SBT/ABPC: sulbactam/ampicillin, TAZ/PIPC: tazobactam/piperacillin, AMK: amikacin, GM: gentamicin,
CPFX: ciprofloxacin

EA: essential agreement, CA: category agreement, MiE: minor error, ME: major error, VME: very major error, BC: clinical blood
culture samples, SS: strage strains

*1 Data for Acinetobacter species is not available.

*2 Data for P. aeruginosa is not available.

*3 CA, MiE, ME, and VME cannot be determined, because the susceptible MIC breakpoint of VITEK® 2 AST card for CEZ is set
at 4 ug/mL, which differs from the susceptible MIC breakpoint recommended by CLSI, 2 pg/mL.
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Table 3. Summary of cases showing very major errors
MIC (Ref./D-AST) (uLg/mL)
BC
Isolates K. aerogenes E. coli E. cloacae complex P. aeruginosa K. pneumoniae P. aeruginosa
(AmpC) (ESBL) (AmpC) (ESBL)

Antimicrobials
ABPC >32/>32 >32/>32 >32/>32 -*3 >32/>32 *3
CTRX 8 (R)/<0.25 (S) 32/32 >64/>64 J*3 1/1 J*3
CAZ 0.25/0.25 16 (R)/4 (S) >64/>64 4/4 4/4 >64 (R)/8 (S)
CFPM <0.12/<0.12 16/8 16/16 2/2 16 (R)/2 (S) 16/4
CMZ >64/>64 <1/<1 >64/>64 -*3 >64/>64 -*3
IPM 1/1 <0.25/<0.25 4 (R)/1 (S) 8 (R)/1 (S) 0.5/05 >16/>16
MEPM <0.25/<0.25 <0.25/<0.25 1/1 1/1 2/2 >16/>16
SBT/ABPC >32/>32 4/4 >32/>32 -*3 >32/>32 %3
TAZ/PIPC 8/8 <4/<4 >128/>128 8/8 32/16 >128/>128

) CRE quuired
AES cephalosporinase ESBL . none ’ penicillinase,

cephalosporinase Carbapenemase porin loss

Required times 1*! 229 12 08 1.0 1.0
Required times 2*2 138 129 16.3 179 18.0

Results showing vary major errors are highlighted as grey shaded columns.

AES: Advanced Expert System, Ref.: reference method, BC: clinical blood culture samples, SS: storage strains

*1 Median times (minutes) from the identification of samples as blood culture positive to applying the samples to VITEK® 2.

*2 Median times (minutes) from applying blood culture positive samples to VITEK® 2 to completing the antimicrobial susceptibility

testing.
*3 Data for P. aeruginosa is not available.

(n=16), Pseudomonas aeruginosa (n=14) ® 3 Wi T4
HEW O 6 B % o, WEEMAGHE S WAREBNIL 72 225 72
(Table 1),

D-AST 281} % EA 12 97.8%, CA X 97.3% TH - 7z (Ta-
ble 2). CEZ %K< 12 #EHNZBIF 5 VME X 05% [CTRX
(14%) : AmpC B-lactamase 4 Klebsiella aerogenes, CAZ
(19%) : ESBL & £ E. coli 8 X U P. aeruginosa, CFPM
(1.0%) : ESBL #& ‘E K. pneumoniae, IPM (1.9%) : AmpC
B-lactamase #4: Enterobacter cloacae complex 3 & UF P.
aeruginosa] THo7zh, BROPIREIC VME %R L72IE
BlikZeh o7z (Table 2, 3)o F72, ME W NOFHHE
KRLTHBROON D 572d DD, ME X 20% (1.0~
68%) TH Y, ABPC B X ' MEPM, GM % [ < 9 3#| T
A5, CFPM (68%) %0 -5 27 % L ZPHETE L &
b7z (Table 2)o MR ZEMRARD TR L T A S W4,
VITEK® 2#5#8F CICBE LM (Fhyefi) (& 3.1 ReR] O
505 KEMH, HE 271 M) TH o 7o VME X D-AST
DFERPBIB LD L 22 L) & MIE (BHEE: R
MOD-AST 1) LS IESHE  IHhD2D-AST:S) 2%
7o MR IR MR 22 bl s, WIGER%E - VITEK® 2 ¥k F T
WCELZRER (hdefiE) (13 1.0 BERT GRAE - 06 BER, RE
272 W5M) LMo 7=DIH L, D-AST O#5 RIS R X
DLEWEE 25 X9 % MIE (B 142 D-AST : R)
RO IMRAETIT 2R (B4 LOWKFR, & 2331
) Td-7: (Table 3, 4), F7, VITEK® 22 5H
A E A ORE R E T T LW (i) 1
109 W 1 O % 60, Ik & 187K M) TdH o 720
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VITEK® 2 Advanced Expert System™ (AES) 2 X % 35l
fit$ P4 B 0 3t 58 1k ESBL B AR 42 12 #R1C [ESBL) @ 2 £
v 25, AmpC B-lactamase #EA4 6 BRIC [ 7 7 B ARY
F—PEEMY (AmpC)] @2 x ¥ FHfFiEsh, AN
NAT—EEERIIBNTOR 1L HRIC [H W NARET =]
DaARXy MBI TV,

%z =

P4 M - IRHCB U 2 MR ERAE O S A E R B
SIRTEEE & V72 IR 2 AR D VA S O EE RN E % F it
T52ET, 7T ARERLEMEED Turn Around Time
(TAT) PAEZCEMT A E2ME LY, 4N, 561
LIRS FERRAS O f & DU SRR E I HR T % 72 0 (23K
ZURAED TAT 2S5 2 L& HWISHET217-5 720

Jorgensen O IZIEH R PEREE % BIRT 5 15, SeH=2 M
AER RO —%FE>90%, VME <3% B X " ME & MIiE ®
BRI 7% LT Zi7:3 2 EBBELE LTWw5EY, 4GS
L7z D-AST ® EA 13 97.8%, CA 1X975%, VME 05%, MIE
20% TH 1Y, Jorgensen HDIMEZE-LTWVWDEI L5,
MR EEER U SR LW Z W haTho T
b, BERC, RHEICHEARZER WS 5 2 05T
LEzZ oz (Table 2)o L22L7%A&2S, VME B L Tt
BIGETRIRIC BV TBRHEOAFRICES BN H L
5, WHERR Y BT 2 /L F NS AREICBIT S VME
X B-7 7 & A RPIHET 6 BlA SNz (Table 3)o BPIAM
WHMBEICBIT S VME ©9 5 361 (CTRX 1 818 LU CAZ
160, CFPM 1 #1)1% ESBL #4 b L < & AmpC B-lactamase
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Table 4. Summary of cases showing minor errors (MiE)

Species Antimicrobials MIC ((Egﬁ'r/n%AST) Rtier?lLeliSrf ld

I/R (n=4)

BC ESBL-E. coli CFPM 4/16 23.33
ESBL-K. pneumoniae CFPM and CPFX 8/>32 and 0.5/1 12.13
ESBL-K. pneumoniae SBT/ABPC 16/ >32 6.18

SS IMP-1 MBL-E. cloacae complex CFPM 4/>32 10

Total (Median) 9.16

R/I (n=5)

BC S. marcescens CTRX 4/2 8.35
ESBL-E. coli CFPM 16/8 118

SS ESBL-K. pneumoniae CMZ >64/32 1.0
IMP-6 MBL-P. aeruginosa (MDRP) AMK >64/32 1.0
OXA-23 carbapenemase-A. baumanii SBT/ABPC >32/16 10

I/S(n=9)

BC K. oxytoca SBT/ABPC 16/4 27.17
K. pneumoniae SBT/ABPC 16/4 1.08
P. mirabilis IPM 2/<0.25 0.62

SS K. pneumoniae (CRE) IPM and CPFX 2/<0.25 and 0.5/0.12 1.0
ESBL-K. pneumoniae TAZ/PIPC and CPFX 32/16 and 0.5/0.12 1.0
GES-5 carbapenemase-S. maecescens CAZ 8/4 1.0
OXA-23 carbapenemase-A. baumanii CFPM 16/8 1.0
P. aeruginosa CFPM 16/4 1.0
GES-5 carbapenemase-P. aeruginosa (MDRP) CAZ and CFPM 16/8 and 16/8 10

Total (Median) 1.0

S: susceptible, I: intermediate, R: resistant, Ref: reference method, BC: clinical blood culture samples, SS: storage

strains

*1 Median times (minutes) from the identification of samples as blood culture positive to applying the samples to VI-

TEK® 2.

OBFFEEMICE 2D DTH Y, D-AST il (2 Double-
disk synergy test # Bl L, BEREEZEZB LA T T —
HEEITH) T THIBMTRETH S, $72, AESOI A 2 b
FWHT A LI oTH 7 72 E) Y REEKICBIT
% VME # @i CTH s, LaL, AR w—YIEE
HE A VoS A AT T T & P aeruginosa 123817
% IPM @ VME B X U P. aeruginosa \Z B 1} 5 CFPM ®
VME I3 &% OFFNRZERAEZ E L T 2iFud
LA L3 TEY, HO VME Tho7z (Table 3), F72,
MIE %78 L725Ef & fBET, ESBL R4 VSR A~ —EREE
2 B 1F 5 CAZ % CFPM, SBT/ABPC ® MiE & DDST
LR E M, DLIZAESOI X Y MEHEHT A
ZETHLNRETH - 7228, RS o MIE % [l 5 % 72
DI I =—H 5 OEANRZERMEIUETH L LEHEZ D,
AR Z R ARG BN IR S OB R BB P AN = ATk &
SEBS Do AMFICBIT S VME % MiE (D-AST @& £
MPEWE LD SRNEOYE) OERE LTI, 1) HiLe
L 7= T R 28 K DV ORI A > Tz 2 & T
D-AST FEHR O EBFOBIER mAD Lo 72, 2) IMRE: 22
Frtfinth, BEIA%E - VITEK® 2 330 F T8 LK 23 5
Moz Z LI K D MR VO ENT5TlE ko
o2 eEZoN, MHMOMEIIBWTHHEEOEZLEN SN
Tz L2 L, D-AST EfRoEH A NE L Thido

722 %, ¥72, VME % MiE (D-AST O#5E»SMME LD
LICNEDOBA) 2R L7ER o 2 b Wil #i % - VITEK®
2B E CICELBHARWEASE IR TVL I 25
AKMFFIZBITH VME % MiE OERZW 500235 2 &1
TELRho7,

MR © ORI ITIE 10% F 7 2 VEiRE T b
VAV, HALT VES Y AR I TV ) ST
7 —EWEE VAL LS R S Tw b, HETIRE
WO R A 728 A AR R 52 O AT LER IS rapid  BACpro®
TFy F2MHLTWA I &5 MR A S O Wi i 1L
(2 rapid BACpro® II & v @ Reagent 1 % 72, IiLifiks
BROWHEFIEOWINEREZ R U &35 2 & TRhstkom L
LT =27 7 u—ORBEIICENSE LEEZONDLH, Sk
DY) R AT 2 R T AL E DB D L E X o

AIRTIIAEM - K H MR R ARSI B GHH R A e
LT W ERR ARSI B L L TREFLTnb 2
L%, 070, FHFHICHTE L7 s 2k i3 %
HETHTANF v =8N, E5I121 H2 0 THAKZ IR
THBfTbN D720, KRREIRBILES 2R H 5. 7
HNF X =D D-AST % FHid 5 2 & THGNIITHH]
JEZ VRS RS S B 2 & T AST @4 A 3 W B 7
Lr#Ex oMb, LarL, ESBLED -7 &< — ¥k
J IR TR AR T e T PRI R S 055 S N3G, Iy 7o 38
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H & ARG & L CHEED S OSEHNRZ A s 2
ERBIENEIHNRLIAA NOWIMDEZ BT ER S B,
X o T, FEBHZD-AST % HEMAIE A3 5 BRI M ss 22
HE & 7 o 725EBI S R TIZ D-AST 2 FE iR & Tld% L,
B OIRECHHIPIRSE, MR L 7 > 2R
EEETRETH 5,
AHFOHIRFI L LT, FICHIEROATORFITH
B EDSMERREA, BRI L 23R E I o
D-AST O—HZRZ T 523+ T VWHEEEIT SN 5,
K5I, BRI X 5 D-AST ~OEEY, F UMK HE
SN ho 723 X ) EHli T E TWiav, ARG T D-
AST OFREREZHERICHE L TRV L5, BSIZHIC
FAFTRE, L, BEHEOTFHREUENORRED T FE T
% 5o D-AST DFENEIC & o THEAEZ MM A D TAT 135
M, THH DAL AST ORI AP RE L 2
X, FUSPLNSE & 2R IRIEANO L, whwb T - T
AA V= a YHPERINSEA SN, PURIEEIEERIC S5
EHESREN D, LA LD S, RAESEHRZ MR 3 PUR 3
BIEENCIZED B 00, ABMBSEOBREOER 24 S
ICHBEEEEDDTELRDP -2 LOWMED IR TWVEY,
413, D-AST OWRENA MY % BRIFICEH$ 2 2 & AF
EEEEZ ON5,

FIZEMER - AT RS FIZRM AR Lo
X (73
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Evaluation of the antimicrobial susceptibility testing for Gram-negative organisms in positive
blood culture specimens

Kohei Uechi, Ami Takahashi, Maria Shimoji, Shohei Yogi, Ayumi Uechi, Shiro Maeda
Division of Clinical Laboratory and Blood Transfusion, University of the Ryukyus Hospital

A rapid report for the antimicrobial susceptibility testing (AST) is required for the treatment of patients with bloodstream
infections (BSI), but it takes more than 48 hours for obtaining the results of standard ASTs. In this study, we peroformed the
D-AST's using positive blood culture specimens to know the clinical usefulness of these rapid tests by evaluating concor-
dance rates with the standard tests or required times for reporting their results. A total of 103 specimens, 28 blood samples
inoculated with storage organisms (20 Gram-negative rods with/without known drug resistance genes, 8 ATCC strains), and
75 clinical specimens, were used for this study. Positive blood culture specimens were pretreated with erythrocyte lysis buff-
ers and after centrifugation, pellets were dissolved in sterile saline, and applied to VITEK® 2 for the AST. Regarding D-AST,
rates of essential agreement within +1 tube difference, category agreement, very major error, and minor error were 97.8%,
97.5%, 0.5% and 2.0%, respectively. The required times were 10.9, 6.0, 18.7 hours, median, shortest and longest, respectively.
These results indicate that the D-AST using VITEK® 2 are rapid and accurate methods, and may contribute to the improve-
ment of the treatment of patients with BSI by combining the antimicrobial stewardship program.
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