cheteletn| =33 -

Korean J Clin Microbiol 2002 ; 5(1) :

M5 1= 2002
15-20

VITEK 2 Advanced Expert System<?] Extended-
Spectrum Beta-Lactamase 2<% 7}

ol 2%, BHS, HeH
Shfoistl ofmrst latda|st Al ojo|MH Y o ot

Evaluation of the VITEK 2 Advanced Expert System to Detect Extended-
Spectrum p-Lactamase Production in Klebsiella Pneumoniae and
Escherichia Coli
Kyutaeg Yi*, Jung Oak Kang*, Kyung Suk Kim**, and Tae Yeal Choi*

Department of Clinical Pathology, Hanyang University College of Medicine'; Department of Clinical Pathology,
Major Woman' s Hospital*

Background: Extended-spectrum p-lactamase (ESBL) producing Enterobacteriaceae are a serious
problem worldwide because of their resistance to all 8-lactam antibiotics, except carbapenem or
cephamycin. To prevent erroneous selection of antibiotics for ESBL producers, the role of clinical
microbiology laboratory in accurate detection of this organism is important. Several ESBL detection
methods has been proposed, and recently ESBL detection could become possible without
additional test using automated microbiology system was developed for used in which detect ESBL
by comparing obtained AST results with the pooled data about species-resistance mechanisms.
This study was designed to evaluate the abilities of VITEK 2 system (bioMérieux, Marcy | Etoile,
France) and it s computer program, Advanced Expert System (AES) to detect ESBL-producing
Escherichia coli (E. coli) and Klebsiella pneumoniae (K. pneumoniae).

Methods: A total 54 isolates of ESBL-positive (12 strains of E. coli, 42 strains of K. pneumoniae)
and 33 ESBL-negative gram-negative isolates (21 of E. coli, 12 of K. pneumoniae) from hopitalized
patients of Hanyang university Kuri hospital were evaluated. ESBL detection was done first by
screening and confirmatory disk diffusion method recommended by NCCLS. Next, double disk
synergy (DDS) test was performed. And also antimicrobial susceptibility of each isolate was
determined with the VITEK 2 system and the results were analyzed with the expert system, AES.

Results: All the 54 ESBL-positive isolates by the NCCLS confirmatory test, demonstrated ESBL
positive by both DDS test and VITEK 2 AES. Also all the 33 ESBL-negatives by the NCCLS
confirmatory test, demonstrated ESBL negative by ESBL-negative isolates were confirmed as ESBL
negative both DDS test and VITEK 2 AES. The sensitivities of ceftazidime and cefotaxime disks
used in disk diffusion confirmatory test recommended by NCCLS were 92.6%, 81.5% respectively.
The specificities were 100% in both disks. VITEK 2 AES predicted ESBLs as “ESBL" phenotype of
85.2% and as “ESBL+impermeability” phenotype of 14.8% according to resistance mechanisms.
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The 6 strains of K. pneumoniae revealing “ESBL+impermeability” phenotype were all resistant to
cefoxitin, but 2 strains of E. coli demonstrating “ESBL+impermeability” phenotype was susceptible

to cefoxitin.

Conclusion: These results suggest that the VITEK 2 AES can identify ESBL accurately at least for
K. pneumoniae and E. coli without additional confirmatory test. Also, AES can predict resistance
mechanisms of ESBL, which is difficult to detect by routine AST results. Additional study is needed
to reveal the molecular mechanism of the “ESBL+impermeability” phenotype.

(Korean J Clin Microbiol 2002;5(1):15-20)
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AL A3 E EW R 758 A3 e 45 ZNES
gl 51, 2,0007 ©]/Fe] @ F T} 20,0007] o] Fe] gt
A 2 24~ A % = (minimum inhibitory concentration, MIC)
EE doly Wo| 22 sto], A NA Eeld &
o FAA LT A IS vlolE wo] 20 5:01 A
t 5y AT WA A mmetel WA /A4S BE
= 7]1% o] AtHI12]. o] = A Aol 3+ ﬂlactam
phenotyping-2 32714 2] WA el o tfsle] WA A=
A=, W71 d #= Foll= ESBLS A& + e

;o

kﬂ

0

11

7% ©] SAEH13].
Frpoieta 7el 3 93 Thel A& H 2 Viek
2 A 2R PRt FERT BEAAANE QA

9l=t], VITEK 2 AESE o] &
™ ESBL Q1A IS ul 2 & =
S A AT 5 US
2 AES9] ESBL &% <
K. pneumoniae®} E. coliE )
Askaby, ol ) 2SS A8l

2 AES?| 3= A )9} vl w st it

M=
s}o];q]%]— T OE][/\]-Bﬂa]jq_oﬂ v ok 2 =49 AAb

7} o129 32} HA AN A E. coli 2 K. pneumoniae’} H-2)



VITEK 2 Advanced Expert System?| ESBL H&=

17

Table 1. Comparison of ceftazidime and cefotaxime disk in ESBL detection.

Species NCCLS Ceftazidime (%) Cefotaxime (%)

(no. of isolates) results Positive Negative Positive Negative

E. coli(33) Positive(12) 11(91.7) 1(8.3) 8(66.7) 4(33.3)
Negative(21) 0 21(100.0) 0 21(100.0)

K. pneumoniae(54)  Positive(42) 39(92.9) 3(7.1) 36(85.7) 6(14.3)
Negative(12) 0 12(100.0) 0 12(100.0)

Table 2 B-lactam phenotypes by the VITEK 2 AES for the ESBL-producing E. coli and K. pneumoniae by NCCLS method.

Species No. of ESBL Phenotypes by the AES
positives ESBL ESBL + impermeability
E. coli 12 10 ;
K. pneumoniae 42 36 6

Hi daagiiyion AFAQ FHAGdTAAAE
Al st At ESBL A o] dlad ~3edoz
cefotaxime (CTX, 30 pg), ceftriaxone (CTR, 30 zg),
aztreonam (AZT, 30 ug), ceftazidime (CAZ, 30 pg) t] ==
ol AA N7} 247 <27 mm, <25 mm, <27 mm, <22 mm
I FFE AT PO ATk AFHITEE F 87
o]l em E. coli 3335, K. pneumoniae 5473 Tt}
Belg 23 0ce et on, A8 A 75 3
shol & A gzl =] of] 23] A vl Foko] ARE-sHA o

O|=C|ATsAMY (Double disk synergy test, DDS
B (3]

A g #8ehS AH8-5ke] McFarland 0.5%1 & - 9
S 4] 3}% 12 Mueller-Hinton agarel] 115 & £33l t}.
Amoxicillin/clavulanic acid (20/10 pg) t] 23 & v A 2] 5
ol =11, ceftazidime 30 pg, aztreonam 30 ug, cefotaxime
30 pg, ceftriaxone 30 g T)| <3 E T A3 FA A7) A
27} 2 cm 7HF o] H R & F9)of F-2 th3[3], 35Tl A
16-18A] 7k vl gk & FF<] v =39k F9]9] 47 9] ]
2ol oAl SISk o] o) o ze] A vl
Uwl o=z Attt

NCCLS ClAT & (10])

Double disk synergy testol] A}-&3F o --5H -5 Mueller-
Hinton agarel] 115 53 & ceftazidime (30 gg),
ceftazidime/clavulanic acid (30 #g/10 pg), cefotaxime(30 u
), cefotaxime/clavulanic acid (30 #g/10 xg) Y ~35 A4
g A S Fa A ol WA A T, 35T ol A 16-184]
7+ wl) e¥3he clavulanic acid7} H 71 O 23 9] 2 A7)
AA 7 5o FAPA ] =26l BT A ETE S mm
o) Ao) 7k bl e e = A el eh,

VITEK 2 System (bioMérieux, Marcy I Etoile,
France)

A FFeto g A 2ALe] A A ol upe}l McFarland
052 W& T a3 78 AST-NO17 card (ampicillin,
ticarcillin, amoxicillin/clavulanic acid, ticarcillin/clavulanic
acid, piperacillin/tazobactam, cephalothin, cefotaxime,
ceftazidime, cefoxitin, imipenem, amikacin, gentamicin,
netilmicin, tobramycin, nalidixic acid, norfloxacin,
ofloxacin, ciprofloxacin, trimethoprim/sulfamethoxazole,
nitrofurantoin) & o] &sto] A ZFFdHAE Al
931, Advanced Expert System®] ESBL S =ZA 32 9| 9]
R B A e
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1. ESBL 7 &< 93 DDSH, VITEK 2 AES, ESBL 3}
] & NCCLS t] A= &AM o] v w: 3218 NCCLSYH o
% ESBL %40l E. coli 12FFEDDSH O REE BT
9FAJo]Ql o VITEK 2 AES] B-lactam phenotypingel A
T E5 ESBL A o2 # =5t NCCLSYH o=
ESBL 24]°] ¥ E. coli 21 75 <3 A] DDSH, VITEK 2
AES = A3} 2% &4 o]9lth. NCCLSY © 2 ESBL %k
Aol A Y K. pneumoniae 427 F <} ESBL &4 0| € K.
pneumoniae 1275 25, DDSH ¥} VITEK 2 AES ¥% 2
I}, NCCLS A& A o2, NCCLS S & S0 =
=5 0] 100% L ] st3i T

2. 8918 NCCLSH of] A}-8-¥ ceftazidime} cefotaxime
Y3 7+7re] ESBL &5 vl 43, & 874 F
T T HE2ART FHoRE AHE dFF= 400, T O
23 BE S0 AFH F55 337 FF, ceftazidime
I} cefotaxime T] A~ 2] U x| &< 83.9% (73/87)°] 9. t}.
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CeftazidimeSt kA o] #F = 103, cefotaximeRt F
AolAd #FE 450] 3t} Ceftazidime} cefotaxime T
239 A== Z+2F 92.6% (50/54), 81.5% (44/54)=
ceftazidime®] YIZF=7} o] =k om, ESBL &/ <A &
BEFE T U2 RE geR B, F oA
9] Eolm &= 5 100%°] 1 tH(Table 1).

3. VITEK 2 AES¢] ESBL =72 3}: VITEK 2 AES®]| A
ESBL A #F2 A=H 547 F(K. pneumoniae 424, E.
coli 12¢]) =, AES9] p-lactam phenotyping<]| 4] “ESBL” &
A=E 250 4691(852%)H oM o] LFe] A e BT
cefoxitin®] 7+4=4 S YJEF AT} “ESBL + impermeability”
2 O=EH 052 8FF(14.8%)9 21, o] F K.
pneumoniae 67T+ F5F cefoxitinol] WA o]l 2.1} E. coli
5 #FE cefoxitindl] ZF4A S e 91 tH(Table 2).
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ESBL A4t 2534 7katol o3t d 52 A AlA A
o2 37k FACl glom, 7k 3ol e el whet
A wAYE| & Aol E Hola itk ESBL A4 1S
Artdol HxE Hud YoMz 7} 3o 2ol vt
A, Uld S = o| X = K pneumoniae % ceftazidime 1 A
Eo] 1% n|gto g HuEg oy, Tt o= 40%0
sttt B aEQla, n=dd A s ESBL A4t
Enterobacteriaceae®] WA Eo| ¥ ol wel 0%l A 25%
7HA &= oheFetut A=Al Ht & 3%ekal Bl vk
[1]. 1999 el Al HAAIE A= Q1 F=e] gt Al
X Z A} A = E. coli 25,398 F 5 ceftazidime WA &
8%, K. pneumoniae 12,9731 5 5 ceftazidime W3 &
24%0°] 1 Tt}H14]. o] F A}l A = ceftazidime S7H7FA
WA EdA AA A, A" T Foll A
ESBL Aol = F A+ A& #A<+edohd, ESB
Aol H &S ol ot 55 AR ST FE
B=, oA = ESBL ikt &A17F A 2=
At

1996 Jaboby S5[15]¢] ESBL 234}t K. pneumoniae 141
TFE o2 F A1 2] NCCLS breakpointE 283+ 2
3}, aztreonam-2 70%, cefotaxime-& 23%, ceftazidime-&
68% 5k 4 o2 FEF ek ek 1998 vl = 36971 <
BB EAAE S A2 A AT, 32%9] AR
ko] Enterobacteriaceae = ESBL A2 AZE317] 9
& ZAHE A s AATHIG) ESBLE AAshe o &
2 ¢l 7l E. coli®} K. pneumoniae)| )3}, A 7+
JHA ATE NCCLS #E7|FU 2 48 o2 Bl
W, ESBL A4 7Y 74 o= A3 AE X s34 A
o] 9 FE e 4 glom® wh=x] ESBL AW 9 &
A AAZF E 8.3k} 1998 1] =-2] NCCLSol| 4]+ ESBL
Aade dEste AEY 2 SAH S AbeA L,
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F2 BAAAE A e A, S g A E Fol3
A #FE 83.5%019eH, UrA 11.5%9 #F&
inhibitor resistant B-lactamase QAT 2 F73 ¥ 1,
AmpC-type fB-lactamase, porin &9 A2 5-9] 7] o] 2}&-
&R o2 wnasih

U AAm A EHAM Z NCCLS 7] &< <] g ESBL
AATF] A B SRS A e AL o] ol
U H =] w3k $A = obA HREA k). 1988
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B e ALeEol got AALA 7 B AALA Tk
Al H=o] FA17F ATk ESBLA = NCCLS® o] &
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SETEES
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& FIEARFAAAHE AST-NOL7 cardol = % 20%9] 3}

7 A (ampicillin, ticarcillin, amoxicillin/clavulanic acid,
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ticarcillin/clavulanic acid, piperacillin/tazobactam, cephalothin,
cefotaxime, ceftazidime, cefoxitin, imipenem, amikacin,
gentamicin, netilmicin, tobramycin, nalidixic acid, norfloxacin,
ofloxacin, ciprofloxacin, trimethoprim/sulfamethoxazole,
nitrofurantoin)7} S0¢] 9o o]#] 3 B 42 3itA
3k A A AR, AES WA E o] 9lE 32714 9
W el 3t vl mate] 7 AR glol = WA 7T A&
st AEste] FoH13] 2ev # 5% 2 I AdT
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ol EFHHA100% LA & = UL
ol & AlgelRE TR A 7|H o w |
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1273 25, DDSYH &% Z 3}, NCCLS A& Ao
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clavulanate7} £33 t]A~=39] LHE HZE o2 3=z}
ol A3, AAg 2A Foll whekA] zke] 7} 9L
Cha o4,

B A A &= E. coli 33759 K. pneumoniae 54T F
% VITEK 2 AES9] % 7 712 NCCLSS] ESBL &l &
o] A~ 3328 S v w3l A3}, NCCLSY o 2 ESBL k4]

ol AY E. coli 127 F ¢} K. pneumoniae 427+ VITEK
2 AES9] B-lactam phenotypingoll ] = =5 ESBL %A ©
2 A=5 o) =3l ESBL 2409 E. coli 21 57 2
K. pneumoniae 1275 9 A] VITEK 2 AES &= Z 3} = 5
LA ol t}. VITEK 2 AESE o] &3} S-lactam phenotype
7 = o] 4] & wild type, acquired penicillinase, ESBL,
cephalosporinase®] U] 712 F@3d o2 EFAy 5+9
© U[13], A AE 2 A Fo A= “cepholosporinase
phenotype” -2 2] %] ¢k tt}. ESBL %Al K. pneumoniae
42 73 = "ESBL' 2 #=4 #F & 25 cefoxitine] 7F
FA L YRl e, “ESBL + 1mpenneab1hty 2 3=d
K. pneumoniae 6 T 5(14.3%)= 25 cefoxitinel] WA (MIC
>64 mg/L)°| 1 t}. o] 7+ plasmid 7| 7] A3 cephalosporinase
©] AmpC B-lactamase®l] 2]3}] cefoxitin WA & YEPE =
Ao}, ESBL A 4hato] porin Tl o] Axl 2 gt A T3}
g o] AstE o] cephamycin Ao WA= 2 FloR®
Huw 3 9o R[19] o] 5 AESS] e o ® AEA7 =
o2} ] |2l & ol thato] EAAR A AT} 8
WETh 2 Ao A A& gk ESBL 4 A
imipenemol] 774 ©. & YEhut o] ofA|7F ol FA o2 A
B Z&cl 9 A& &3ttt Sanders F[13]
Enterobacteriaceae 1967+ FZ t A 2 VITEK 2 AES9]
B-lactam phenotype =2 Hrsk A3 142%7)F B3 &
sHAl A5 A2 Bt o ke 4 & vtk
% <t gt %%01 7P%°}E}J— At wefF "ESBL +
impermeability” & H=% K. pneumoniae 6 5= AmpC
B-lactamase A Atol 9] 3t 7] A o 2 Hehslo] o] & AES]
eRgor g, & AT A A= Sanders T
(13137 A9 2& 143%°] oA &5 Yet At
“ESBL + impermeability” & =¥ E. coli 2 T5(16.7%)
£ 5 cefoxitinol] 74 S YEIW o] K. preumoniae2}
< gE& W 713l = A 4 o= FHHAt

NCCLSol| A #A|Al8t& ESBL A &9 #+ Wi E
g+ A) 2 cefotaxime ¥} ceftazidimeS- /\]—ﬁ’é}—“—tﬂ zr 1’4 2
3o IAEE B AFoA 92.6% L 81.5%% UEFE
Solee BF 100%= Yetsem F o3 25 %“3
o7 RAHHEH FFEHTF, FUAIA RF SAo7 I
FE o5FE 3BT TR A &2 83.9%(73/87)°] A Th K.
pneumonlaeoﬂ tf 3} ceftazidime?] W =& 92.9%,
cefotaxime®] Y7 = = 85.7% % }EY Steward S[17]9]
98.3%, 90.6%°} Al o % S[20]9] 95%, 100% <}t
T fFAbsERA o 28y & F(18]19] 52%, 84% %= & At
o] & YER AT
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