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Comparison of MicroScan and Vitek ESBL test with NCCLS ESBL
Confirmatory Test

Myung Hee Lee

Seoul Veterans Hospital Department of Clinical Pathology

Background: This study was designed to evaluate the ability of the Vitek and MicroScan ESBL
test by comparing with NCCLS ESBL phenotypic confirmatory test by disk diffusion and to know

the frequency of ESBL producers in the Seoul Veterans Hospital
883 patients were included in ESBL screening test by Vitek (494 strains) and MicroScan (767
strains). After excluding repetitive isolates from same patients, NCCLS ESBL confirmatory test was

Methods: A total of 1,261 isolates(Escherichia coli 705, Klebsiella pneumoniae 502, K. oxytoca 54) from
performed for 197 ESBL screening positives and 184 ESBL screening negatives.
Results: The overall frequency of ESBL screening positives was 22.3% (by MicroScan 26.2%, by
Vitek 15.6%), and that of NCCLS ESBL positives was 18.9%(18.3% in E. coli, 21% in K
pneumoniae). MicroScan and Vitek ESBL test showed 100% and 92.3% sensitivity, 77.1% and
95.5% specificity, respectively. Among the 158 NCCLS ESBL positives, 17.7% showed clavulanic
acid effect in cefotaxime only, 10.1% in ceftazidime only, and 72.2% in both. MicroScan Neg

ComboPanel Type 21 test revealed that 91.4% of suspicious ESBL producers flagged by one or two
antimicrobials were erroneous. In contrast, 96.2% of strains flagged by all five antimicrobials were

correct.

Conclusion: Suspicious ESBL producers by MicroScan showing three or four antimicrobial flags
1):41-
Key word: Microscan, Extended-spectrum beta-lactamase, NCCLS ESBL phenotypic con-

should be retested by NCCLS ESBLconfirmatory test. But strains with two or less flags and strains
with all 5 flags can be reported as Non-ESBL producers and ESBL producers, respectively

(Korean J Clin Microbiol 2003;6(1):41-46)
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B-lactamase(ESBLR} 3 2] 313 12 & ol &= clavulanic
acid(CAyl 23] <4 ¥ = B-lactamas& ESBLE 3+7% 3}
o olsta lvH2]. ESBL A/d 3= penicillin, 34 9]
2 333 9] cephalosporin, monobactagncarbapenerd- #|
2] gk B-lactanv] &t Al th FE o W4 o] i amino-
glycoside, trimethoprim-sulfamethoxasce t}2 714 9
Ao = AW 7§t ol wiggl X 5 A&
A sl7] o] & 31 ESBL -4 217} plasmid] 2] 8 o} & o
FTo 2 Aud § 7] el o] Eol gt 4l&, 3 &t
Azol it FsteH3-5]. AA AH&-= A 9= ESBLA
ZW o o] ] 2~ = g2k (double disk synergy test)[6], E-
test[7], Microscan[8}] 1} Vitek[9] 52| A}E3}-3H] ] ¢
3t ¥, National Committee for Clinical Laboratory

Standards(NCCLS®) t] A~z g4hH 9 H LA 5= =
Aol o gk A [10], EAA =34 W [11] Sol 1

7t A} v e W e} o] vl that).

19994 NCCLSE= Klebsiella pneumoniae, K. oxytoca,
Escherichia coliol /] ESBLe] =] & A 3 &lsl= W
g wRAYTHIZ) F U aaggolt ager
ESBL A A & A3} ceftazidime™ cefotaximeth= |
A ¢} ceftazidime/CA(CZC)Z! cefotaxime/ CA(CTC)=-3t
AA S g oAt Z7]e] 27k 5mm o] o] At 84
el o] gk & A w27t 8uff o] Apoluypn ESBL A
BT E Glet== tATH10]. 2y A A
Ald LS 2=3} 7] 7] 9 <] gk microdilution ©. = A &) 3}
= A Mol A NCCLSe| &<l AAts T84 o2 A9
sh7le AR o gl BaL ol e A3} B
Lot F7E AAHA drt ololl AzbE A HEEY o
g el oA E2l® ESBL YA T T HIEES vetst
1 MicroScan WalkAway 96(Dade Behring, Sacramento,
USA) 2 Vitek(bioMerieux Vitek Inc., Hazelwood, USA)}
E3t71719] ESBL AT A s ol el &4 stk
NCCLSe] ESBL &1 HALS T2 o2 Algsto]of o
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2001 9Y H-E] 20023 10€ 744 1409 et & B
T g el el Eeld E. coli 705¢% F, K.
pneumoniae 5027 5=, K. oxytoca 541 5= &5 % 1,26%t
S Ao 2 sl MicroScan WalkAway 98} Vitek <}%
3} gulol o] g microdilution o2 FFA] 244 Al E
< A8l ar ESBLE AlE 75 A9 ESBL &4
o= Ay E. coli 1005, K. pneumoniae 745, K oxytoca
1059 thall 2] NCCLSe] ol AAL2 Al sttt =<
Aol A WHE B E g SAHA el A Al €] st
913 4 tiZ= K. pneumoniae ATCC 70060334 Tl

0|y 3|

Z =2 E. coli ATCC 2592 A}&-3519ith. ESBLSA o2
HEE FF F SAUAY RYOR He FFE RE
it Q T A 953 T2 2 A5

Alell 2473
om ESBL o2 e d59 v =gk A7t H =

= 3t} i F & MicroScan Neg Combo Panel Type
21(Dade Behring, Saclamento, USA)Vitek GNI plus
card(bioMerieux Vitek Inc., Hazelwood, USA] 7 %52 <]
AstelA W e T4 skt

2. Vitek ESBL test

Vitek GNS 433 card(bioMerieux Vitek Inc., Haxelwood,
USA)Z E. coli 40552} K. pneumoniae 895 5 & 494+
Fol] thste] Al 2] AAI 2 FiA AP Al S
Al 3 8k t}. Vitek GNS 433 caré: ceftazidimes} ce-
fotaximeo] @ =0 2 7+7F 0.5 yg/mLe] T2 Eoj9 =
= 70 9] wellz} o] & kA o] CAZ} 4 ug/mLe] == H 7}
o] = F 7l well = = 4719] well2 ESBLE A=
dok 2 4% = welle] Z2jo] FHel o2 o] &
wellzke] # S4 &S wlmelel ¥ /b4 G4 F
Zt= CAZ} &7 S & welle] # 2] E0] 50U XA
F o wellof] B]&f] 50% o] 4} 7+43H ESBL YA o2 H
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3. MicroScan ESBL test

MicroScan Neg Combo Panel Z1E. coli 3005, K.
pneumoniae 4135, K. oxytoca 545 5 & 767« 5ol tf 3}
o AzAle] AN F5F 2 A B AAE
Algsta HEES AZESC W 22.260 2 I535}9]
t}. AF& %} 7} MicroScan Data Management System
softwareZ ESBL YA 7 F2 Adst== Adsd E
coli, K. pneumoniae, K. oxytoca 2] sl\}7F 53 €<
] cefpodoxime(Cpd), Cft, Cax, Azt, Cgz] & A9 A %
=7} shvEt= 715 o] 4H(Cpd >1, Cfg} Cax =8, Azte}
Caz 216 ug/mL)o]™ A3} &3 A] "suspected ESBL?%]
g3 zZhatol Al d o). "yes"S A€ sk ampicillin, Azt,
cefazolin, cefepime, Cft, Cpd, Caz, Cax, cefuroxime,
cephalothin, piperacellifg2] A8 A 74 237 2 4
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Table 1. Frequency of specimens containing ESBL producers detected in ESBL screening test by MicroScan and Vitek

No. (%) of specimens with ESBL producers detected

Organisms

Microscan Vitek Total
E. coli 89/300 (29.7) 59/405 (14.6) 148/705 (21.0)
K. pneumoniae 128/413 (31.0) 40/89 (44.9) 168/502 (33.5)
K. oxytoca 14/54 (25.9) 14/54 (25.9)
Total 231/767 (30.1) 99/494 (20.0) 330/1261 (26.2)

Table 2. Frequency of patients containing ESBL producers detected in ESBL screening test by Microscan and Vitek

No. (%) of patients with ESBL producers detected by Microscan

Organisms

Microscan Vitek Total
E. coli 66/218 (30.3) 36/268 (13.4) 102/486 (21.0)
K. pneumoniae 70/295 (23.7) 14/53 (26.4) 84/348 (24.1)
K. oxytoca 11/49 (22.4) 11/49 (22.4)
Total 147/562 (26.2) 50/321 (15.6) 197/883 (22.3)

Fob &9 5 F 46T F 5 F3BIEFE OB
34 . Mueller-Hinton 3+ vl ] (BBL Microbiology
Systems, Cockeysvulle, MD., US#) McFarland 0.58} %=
o] FAE ulE F cefotaxime (BBL, 30ug)z} CTC (BBL,
30/10 ug), ceftazidime (BBL, 30ug)¥} CZC (BBL, 30/10
ug) T 235 31 35Co A] 16-18]7F uj &F & A &
=243l CTC =& CZCo A 7} cefotaximert
ceftazidime2] °4xﬂEH H} 5mmol At 2 733 ESBLEA] oF
A T2 B skt
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1. XISEI17100 Qs &
HIE(Table 1, 2)

MY FEl ESBL ddmF9|

MicroScan ESBLA ¥ 7 A} 2 2} E. coli 30075 % 89
F(29.7%),K. pneumoniae 4137+ % 1287 5=(31.0%),
K. oxytocab4st F+ 5 147 F(25.9%y} kA o]o] A & 767
T3 3 2317 F(30.1%y} %4 o] 3 Vitek o =& E.
coI| 4057+ % 59 5(14.6%),K. pneumoniae 897+ %=
407 3 (44.9%)} FAJ ol ol X 4947 F = 997 =
(20.0%yt X/ el et F 4H| éﬁ £ ZTH3HH E. coli
7057+ = 1487 5(21.0%), K. pneumoniae 5027 5
1687 (33.5%),K. oxytoca 541t 5 14wt +(25.9%y}
FAJoloj ] F 12615t F F 3307 F(26.2%y} ESBL A
WAL oItk BY Bl A W LelE FFEE
A 21 8H MicroScare.2 7 AFek 5625 o] 3kt 3
1474 (26.2%), Viteke 2 7 A}3k 3219 2] $1x} 5 501
(15.6%), =351 % 8839 <] #HA} 3 197% (22.3%),E.
coli, K. pneumoniae, K. oxytoca} £2] ¥ &x}2] 21.0%,
24.1%, 22.4%i| 4] ESBL A7 A} kAl #5771 el E]

Q1 tH(Table 2).

2. NCCLS ESBL &QIHA} Z2}(Table 3, 4)

MicroScan ESBLAH A A} 9FAl Q1 1477 F ¢ &4
1387 3=o]) t] gk NCCLS ESBLE QI AAL A7} 9S4 ¢l
Ao} flekd ol ALt FE oY= 100%,5°] = 77.1%%]
1 Vitek ESBL A1 A A} kAl 01 50 7+ F29F 241 Q1 46 7+
o] th3l NCCLS ESBIEQ] AAL A3} 9 2A]o] 44, ¢k
Ao] 22 dH % 92.3%,E 0] = 95.5%] t}. NCCLS
ESBL 3l A A} FA Q1 1587 5 1147 F(72.2%)=
cefotaxime?} ceftazidime® ol A, 167 5(10.1%)=
ceftazidimel] A 7}, 287 F(17.7%)= cefotaximei] A 7+ CA
TS Bl = CZCo| A 7 EEL 82.3%(130/158),
CTCe] %4 @%EL 89.9%(142/158}] t}.

E&rz

NCCLS ESBL =teliAtofl 2|8t ESBL &4
|

3.
BFEo HIE

MicroScane. 2 &+t A <=4 HAFS A 3] 3l 5624 2]
s} 3 1069 (18.9%),E. coliz} £ 9 2184 = 404
(18.3%),K. pneumoniae”} F2] © 2954 = 62 (21.0%p]
A1 NCCLS ESBLEF QI AL ¥/ Q1 w7} 2] = vt

4. MK R0 L2 MicroScan ESBL MM
o3 MY =(Table 5, 6)

MicroScan ESBLA Y A AL A A E 9 14745 5 147
3 (100%)7} Cpd, 113% 5(76.9%)} Cft, 109% 5
(74.1%)} Cax, 94 3(63.9%Yy} Caz, 987 3(66.7%)}
Azto]l o] A=t} o] &S NCCLS ESBLE 1A}
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Table 3. Detection of ESBL producingsherichia coli andKlebsiella species with NCCLS ESBL phenotypic confirmatory test
by disk diffusion method and MicroScan Neg Combo Panel 21

; MicroScan NCCLS ESBL confirmatory test

Organisms Total
ESBL screening Positive Negative

E. coli 130 Positive 66 40 26
Negative 64 0 64

K. pneumoniae 134 Positive 70 62 8
Negative 64 0 64

K. oxytoca Positive 11 4 7
Negative 10 0 10

Total Positive 147 106 41
Negative 138 0 138

Sensitivity: 100%(106/106), Specificity: 77.1%(138/179)
Table 4. Detection of ESBL producing. coli andK. pneumoniae isolates with NCCLS ESBL phenotypic confirmatory test by
disk diffusion method and Vitek GNS 433 card

Vitek

NCCLS ESBL confirmatory test

Organisms ESBL screening Positive Negative
Positive 36 34 2

E. coli Negative 36 4 32
Positive 14 14 0

K. pneumoniae .

P Negative 10 0 10

Positive 50 48 2

Total .
Negative 46 4 42

Sensitivity: 92.3%(48/52), Specificity: 95.5%(42/44)

Pk FFR B

FahHl 94 1067 7o 4 = 106

F3(100%Y} Cpd, 102F3-(96.2%Y} Cft, 987 5(92.5%)

Cpdi} i The & £/ 5 7 74 GtAlel e A
WHl 107 % # 9957} NCCLS ESBLEIZ AL 49

7} Cax, 867 F(81.1%y} Caz, 8&+5(81.3%y} Aztol] 2
3, A 417 F o) A= 4173 (100%)} Cpd, 153
(26.8%Yy} Cft, 117 5(26.8%)} Cax, 8F3(19.0%y}
Caz, 1G 3+(24.4%y} Azt, o <3| ¥ = 2t} Cpcbl| <
ARt ESBL YA FF 2 Add 257 F 5 237 F9 o o

Hb 53] A el 8 b e 797 F T 76w
o} 4% o] gAA oa) AEE 20¢F FI7EFE
NCCLS ESBLEQ1I A} 94 o] 9t

Table 5. Rates of ESBL suspicion by each antimicrobials among suspicious ESBL producers by MicroScan Neg Combo P

Criteria Type 21 —

No. (%) of suspicious ESBL producers

ESBL producer* non-ESBL producer Total
Cpd>1 yg/mL 106 (100) 41 (100) 147 (100)
Cft =8 wg/mL 102 (96.2) 11 (26.8) 113 (76.9)
Cax =8 wg/mL 98 (92.5) 11 (26.8) 109 (74.1)
Caz =16 yg/mL 86 (81.1) 8 (19.5) 94 (63.9)
Azt =16 yg/mL 88 (83.0) 10 (24.4) 98 (66.7)
Total 106 (100) 41 (100) 147 (100)

* confirmed by NCCLS ESBL phenotypic confirmatory test by disk diffusion.

Abbreviation: Cpd, Cefpodoxime; Cft, Cefotaxime; Cax, Ceftriaxone; Caz, Ceftazidime; Azt, Aztreonam.
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Table 6. Rates of detection and mis-detection of ESBL producers by antimicrobial combinations in MicroScan Neg Corr

Panel type 21

45

No (%) of suspicious ESBL producers selected by specific antimicrobial combinations

Antimicrobial flags

ESBL producer* non-ESBL producer* Total
Only one (Cpd) 2 (8) 23 (92) 25 (100)
Two (Cpd+other ong 1(10) 9 (90) 10 (100)
Three (Cpd+other twh 10 (77) 3(23) 13 (100)
Four (Cpd+other thrée 17 (85) 3(15) 20 (100)
All five 76 (96) 3(4) 79 (100)
Total 106 (72) 41 (28) 147 (100)

* confirmed by NCCLS ESBL phenotypic confirmatory test by disk diffusion.

fthe number of antimicrobials flagged.
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7] A AT WobA 2@ 713t Bt A FAE
gl & 2ae] v go| 7] wjFo] ofd 7t AR E AT
NCCLS= 20024 =of] ESBLAE HALE] ol =& A
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ImL o] o 2 23 2439 =u[15] # AdFoA=
MicroScare. 2 ESBLZ AHH BEE T 5ol A Cpde] 3
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