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1. ��	

L�!$M�N���O�PQ�RST�U�
�

�%	4)�VW�� XYZ[���N�XYZ[��
���48\ ]3^ VITEK GNI_48\� `abc
daefgb7h8!iQjk� XYZ��l�N BD

BBLCRYSTAL GP ���()@� ]3^ BD

BBLCRYSTAL GP, ��mdnoepqcroso
!iQjk tu'�v $@Aw	tx�&�!	5)

����� ��0J���������y 173!
(Table 1) ��z�0JK
��{|$(9�0�� Extended-spectrum b-

lactamases (ESBLs) }O�N cefotaxime (CTX) �

��N ceftazidime (CAZ)����~0J!��z�
0� ���pqad`��85an6) �&�(9�
HIJK b��-b-Yd��8� (MBL)}O�N CAZ

�&' sulbactum-cefoperazone (S/C) ����~0
J!��z�0� b�4�n���n7�Z���0
Jpqad��	 ]SMApqad	k7)����(9
�HIJK Vancomycin-resistant Enterococcus spp.

(VRE) N PCR� vanA�&' vanB�"|$(9�
HIJ8)K

2. ���
��
� �#Gu(9
�J!N 10<arZ��d�
&��80���IJ�$%0� L������@!
��h8Y8�ono�&�' ]��mdnoe
pqcroso!iQj� ()��� 5<*����
��k � �� ¡+��¢$£,�-(!�0JK 3
¤$¥¦N./0§�¨1�©ª0�HIJK Tt«
¬� -(!�1­®�2�� ¯°rhYZO3±²³
�´40 0.5 McFarland �t�&µ45y����
6¶� ���������0JK �$������X
YZ[��$·;N¸¹³ 25 ml, XYZ���$·
;N Synergies Plus Pos Broth 25 ml� 100 ml .�

Table 1. Challenge strain (nº173)

Organisma) nº

Escherichia coli 14b)

Citrobacter freundii 5
Citrobacter koseri 5
Enterobacter aerogenes 4
Enterobacter cloacae 5
Klebsiella pneumoniae 8c)

Gram-negative (nº121) Morganella morganii 3
Providencia rettgeri 4
Serratia marcescens 8
Pseudomonas aeruginosa 40d)

Acinetobacter spp. 9
Burkholderia cepacia 4
Stenotrophomonas maltophilia 12

Oxacillin-susceptible Staphylococcus aureus 6
Oxacillin-resistant Staphylococcus aureus 16

Gram-positive (nº52 )
Oxacillin-susceptible coagulase-negative Staphylococcus spp. 4
Oxacillin-resistant coagulase-negative Staphylococcus spp. 9
Vancomycin-susceptible Enterococcus spp. 9
Vancomycin-resistant Enterococcus spp. 8e)

a) 173 isolates were selected from clinical specimens. These isolates had been identified by conventional
biochemical identification, VITEK GNI_ card and BD BBLCRYSTAL GP.

b) Including 3 isolates ESBLs producer.
c) Including 2 isolates ESBLs producer.
d) Including 5 isolates metallo b-lactamase producer.
e) Including 7 isolates with vanA genes and 1 isolate with vanB genes.
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3. ���������	
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�������
�����

,*-�./�
�012�3
��� Neg

Breakpoint Combo Panel Type 6.23J, 12��
4
�� Pos Breakpoint Combo Panel Type 6.2J�5�
��� 67-�./�
�012�3
���
rapID/S plus Neg Combo 3.11, 12��
4��
rapID/S plus Pos Combo 3.1�5��8�9�:;
�<=�*+�� >)?@�ABC�D��E FG
012�3
��� VITEK GNIHIJK�:;� 1
2��
4��� BD BBLCRYSTAL GP �:;�L
M ABC�NO�*+��
���	
?@�PQ�� Clinical and Labora-

tory Standards Institute (CLSI) M100-S199)  RG
S)T��I�U�JBC��<=��� NO�67
-V$W,*-��X YZT�0G#�� FG0
*G� <=�["G\���NO]^_`��� I�
U�J�BC�,*-�:;�ab
�� Table 2 
DcI�U�J d��0PQ��4)�

4. ������������������ �!
"#$%&'()*

WalkAway 96 SI  ./��YZe� I�U�J
fgh	T�#ij��'k� ��k lm��� P
Qn-�opq� 1r�stuij� 8ij
v)
�� wEx y�0 8ijz{ I�U�Jfgh	
T�#|��}~ (�)�o��� >)�	
��?@
gd
��s��r ����]o��*+��

� �
1. ��������	
����� (Table 3)

�{��� (n�56)� Serratia marcescens � 1E
�>)ABCg�^�����w��� 98%�>)
BC��D��� �K�������� Pseudomonas

aeruginosa (n�40)� 78�� Acinetobacter spp. (n�
9), Stenotrophomonas maltophilia (n�12), V$W
Burkholderia cepacia (n�4) �c�0 100��BC
���+�� P. aeruginosa � 9Eg�>)T��g�
8�{
� Pseudomonas mendocinag 3E
���
�� �G� Pseudomonas fluorescens/putida V$W
Achromobacter xylosoxidans subsp. xylosoxidans/

Achromobacter xylosoxidans subsp. denitrificans/

Alcaligenes faecalis/Ralstonia paucula (Alsp/Ac.

xyl/Rpau) ��~���h	g8�9� 2E� Oli-

gella ureolytica, V$W Pseudomonas stutzeri g8�
9� 1E��+�� Staphylococcus aureus (n�22)�
>)BC�� 100�
����+�� Bn� Coagu-

lase-negative Staphylococcus spp. (CoNS, n�13)  
Enterococcus spp. (n�17) �¡¢£���>)BC�
�8�9� 100�, 76���+�g� '¢£���>
)BC�� CoNS 54�, Enterococcus spp. 53�
¤
]+�� Enterococcus spp. � 4Eg,*-
¥"#
?@gh	T��g� 8�{
� Pediococcus sp. g
2EV$W>)A� (Very rare biotype) g 2E�
�+��
,*-
ABC�D��E�� 12�3
�� (n�

121)� 10E (8�), 12��
4� (n�52)� 14E
(30�)��+�� ��^ FG0¦�>)§�¨�©
^����
<=�*+� (Table 4).12�3
��
�,*-
 VITEK GNIHIJK
�:;�c�0B
C��g� 12��
4��,*-
 BD BBLCRYS-

TAL GP �:;
BC��E� 14Eª 13E��+
�� ��«¬ 1E (Strain No. FL153) � CoNS�
�+�g� ,*-� 67-V$W BBLCRYSTAL GP

� 3-
�¥"#��
�0h	T���
2. ������������������
�{�������	
?@� Table 5 D���

,*-
<=�0­
®¯�\��� 80°100��
Categorical agreement (CA) �D��� 80�z±�
CA��+���²³�
�´µ AmpC¶·��
CTX (73�), Minocycline (MINO, 76�), Escherichia

coli� Cefazolin (CEZ,79�), MINO, 79�, Klebsiella

pneumoniae � Cefmetazole (CMZ, 63�), V$W
Citrobacter koseri� Piperacillin (PIPC, 60�)��+
�� ABC�{��� ,*-
<=�067-�­%

Table 2. Susceptibility category errors

Type of error

Category result by method

MicroScan combo
series (Reference

method)

MicroScan
rapid series

(Test method)

Very major R S
Major S R

I R

Minor
I S
S I
R I

Abbreviations: R, resistant; S, susceptible; I; inter-
mediate.
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��
�����
������������ Table 6����� P.

aeruginosa � !"#$%"� CA& 80'95( �
)*+����� ,����������-./01
. CA�����2 B. cepacia 434 13&MINO-
56 Levofloxacin (LVFX) �-./�7 !"8�

�2 $%"849#:;�<=��
Staphylococcus spp.-56 Enterococcus spp. ��
�� Table 7����� Staphylococcus aureus � 
!"#$%"� CA&MINO����7 77( 8
����2 ,�>?& 91'100( � CA�����
CoNS� !"#$%"� CA& LVFX����7

Table 3. Comparison of identification with MicroScan combo series and rapid series

Gram strain
Result of identification with

MicroScan combo series (n@)

MicroScan rapid series

Identification n@ (

Gram negative Escherichia coli (14) Escherichia coli 14 100
Citrobacter freundii (5) Citrobacter freundii 5 100
Citrobacter koseri (5) Citrobacter koseri 5 100
Enterobacter aerogenes (4) Enterobacter aerogenes 4 100
Enterobacter cloacae (5) Enterobacter cloacae 5 100
Klebsiella pneumoniae (8) Klebsiella pneumoniae 8 100
Morganella morganii (3) Morganella morganii 3 100
Providencia rettgeri (4) Providencia rettgeri 4 100
Serratia marcescens (8) Serratia marcescens 7 88

Unknown (very rare biotype) 1 13
Pseudomonas aeruginosa A40B Pseudomonas aeruginosa 31 78

Pseudomonas mendocina 3 8
Alsp/Ac.xyl/Rpaua) 2 5
Pseudomonas fluorescens/putida 2 5
Oligella ureolytica 1 3
Pseudomonas stutzeri 1 3

Acinetobacter spp. (9) Acinetobacter spp. 9 100
Burkholderia cepacia (4) Burkholderia cepacia 4 100
Stenotrophomonas maltophilia (12) Stenotrophomonas maltophilia 12 100

Gram positive Staphylococcus aureus (22) Staphylococcus aureus 22 100
Staphylococcus epidermidis (6) Staphylococcus epidermidis 5 83

Staphylococcus auricularis 1 17
Staphylococcus haemolyticus (2) Staphylococcus haemolyticus 1 50

Staphylococcus lugdunensis 1 50
Staphylococcus intermedius (2) Staphylococcus aureus 1 50

Staphylococcus warneri 1 50
Staphylococcus lugdunensis (1) Staphylococcus lugdunensis 1 100
Staphylococcus saprophyticus (1) Staphylococcus auricularis 1 100
Staphylococcus captis (1) Staphylococcus auricularis 1 100
Enterococcus faecium (8) Enterococcus faecium 1 13

Unknown (very rare biotype) 2 25
Pediococcus sp. 2 25
Enterococcus faecalis 1 13
Enterococcus gallinarum 1 13
Enterococcus durans/hirae 1 13

Enterococcus faecalis (4) Enterococcus faecalis 4 100
Enterococcus gallinarum (4) Enterococcus gallinarum 3 75

Enterococcus faecium 1 15
Enterococcus ra$nosus (1) Enterococcus ra$nosus 1 100

a) Alsp/Ac.xyl/Rpau, Achromobacter xylosoxidans subsp. xylosoxidans/Acromobacter xylosoxidans subsp. deni-
trificans/Alcaligenes faecalis and Ralstonia paucula
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77������� 	
��
 85�100������
Enterococcus spp. 
 17������� �� VRE 8

�� 2�
���� Pediococcus sp. ���� � !
"#�$%&�'(� )*���+,-./*01
2��� 3 0 15�
45�����
 CA
 80�
100� ����� 67� ,-*012�� 2�

VRE�189: 6�
 VRE
��� ���� Van-

comycin (VCM);<= Teicoplanin (TEIC)�!#�
>���?
� 1�� VCM!#;<= TEIC�@�
>���?
� 1������A���
 80�100�

 CA�����

3. �������	
��
���������
���������

��!"#BCDEFG� 8H@IJ7'(� 
KLM (�) �N$��� OJPQR7STU� VWQ
�
BCDEF'(�XY 8H@IJ7Z[���
�

� E. coli \CEZ, CAZ18]� K. pneumoniae

\CAZ, Meropenem (MEPM)18] ;<= C. koseri

\PIPC, CAZ18] ����� ^_� `ab#cde

AmpCfgR�
h���
;<ijk [Ampicillin

(ABPC), PIPC, CTX, Flomoxef (FMOX), MINO] �
24�48� lm
%&'(7�no�� (Table 8)�
ESBLsfgQ�
pqU
��� 8H@IJ7BC
DEF
'(�)� UT�� ^_� MBLfgQ�

BCDEF
'(� 8H@IJ7)� ���

rs���� (Table 9)�
tuvwxyzQR
��� P. aeruginosa, S. mal-

tophilia, B. cepacia 7STU 8H@IJ7BCDEF
'(�Z[������
{?|T?
�? 50�I
J7�no:� 70� I}
%&'(Z[)��
)
*��� ^_� Acinetobacter spp. �
MEPM�
44�����I2
 78�100��%&'(�Z[�
��� (Table 10)�
~���#�QR7STU� CoNSI2
Q�
 8

H@IJ7A�k
 70�I}����n
WQ��
BCDEF
'(�Z[����� ���� 70�I�
����WQ�
 Oxacillin-resistant Staphylococ-

cus aureus 
��� Arbekacin (ABK) � 44�� ;<

Table 4. Analysis of isolates indicated indi#erent identification between MicroScan combo series and
rapid series

Strain
No.

IdentificationIdentification Identification with other biochemical kitsIdentification with other biochemical kits

MicroScan combo series MicroScan rapid series Test name Identification

FL016 Serratia marcescens Unknown(very rare biotype) VITEK GNI� Serratia marcescens
FL092 Pseudomonas aeruginosa Oligella ureolytica VITEK GNI� Pseudomonas aeruginosa
FL094 Pseudomonas aeruginosa Alsp/Ac.xyl/Rpaua) VITEK GNI� Pseudomonas aeruginosa
FL095 Pseudomonas aeruginosa Alsp/Ac.xyl/Rpaua) VITEK GNI� Pseudomonas aeruginosa
FL136 Pseudomonas aeruginosa Pseudomonas stutzeri VITEK GNI� Pseudomonas aeruginosa
FL080 Pseudomonas aeruginosa Pseudomonas mendocina VITEK GNI� Pseudomonas aeruginosa
FL088 Pseudomonas aeruginosa Pseudomonas mendocina VITEK GNI� Pseudomonas aeruginosa
FL115 Pseudomonas aeruginosa Pseudomonas mendocina VITEK GNI� Pseudomonas aeruginosa
FL132 Pseudomonas aeruginosa Pseudomonas fluorescens/putida VITEK GNI� Pseudomonas aeruginosa
FL133 Pseudomonas aeruginosa Pseudomonas fluorescens/putida VITEK GNI� Pseudomonas aeruginosa

FL158 Staphylococcus epidermidis Staphylococcus auricularis BBL CLYSTAL GP Staphylococcus epidermidis
FL071 Staphylococcus haemolyticus Staphylococcus lugdunensis BBL CLYSTAL GP Staphylococcus haemolyticus
FL125 Staphylococcus intermedius Staphylococcus aureus BBL CLYSTAL GP Staphylococcus intermedius
FL153 Staphylococcus intermedius Staphylococcus warneri BBL CLYSTAL GP Staphylococcus felis
FL156 Staphylococcus saprophyticus Staphylococcus auricularis BBL CLYSTAL GP Staphylococcus saprophyticus
FL157 Staphylococcus captis Staphylococcus auricularis BBL CLYSTAL GP Staphylococcus captis
FL062 Enterococcus faecium Unknown (very rare biotype) BBL CLYSTAL GP Enterococcus faecium
FL119 Enterococcus faecium Unknown (very rare biotype) BBL CLYSTAL GP Enterococcus faecium
FL063 Enterococcus faecium Enterococus faecalis BBL CLYSTAL GP Enterococcus faecium
FL146 Enterococcus faecium Pediococcus sp. BBL CLYSTAL GP Enterococcus faecium
FL147 Enterococcus faecium Pediococcus sp. BBL CLYSTAL GP Enterococcus faecium
FL065 Enterococcus faecium Enterococcus gallinarum BBL CLYSTAL GP Enterococcus faecium
FL118 Enterococcus faecium Enterococcus durans/hirae BBL CLYSTAL GP Enterococcus faecium
FL116 Enterococcus gallinarum Enterococcus faecium BBL CLYSTAL GP Enterococcus casseliflavus/

gallinarum

a) Alsp/Ac.xyl/Rpau, Achromobacter xylosoxidans subsp. xylosoxidans/Acromobacter xylosoxidans subsp. deni-
trificans/ Alcaligenes faecalis and Ralstonia paucula
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Table 5. Comparison between MicroScan combo series and rapid series for Enterobacteriaceae

Organism
Antimicrobiol

agent

The interpretive category for
the MicroScan combo seriesthe MicroScan combo series

No. of category errorsNo. of category errors CA
(�)

S I R Minor Major Very major No error

Ampicillin 5 1 23 1 28 97
Piperacillin 3 7 19 3 26 90
Cefmetazolec) 4 2 9 1 14 93
Cefotaximed) 5 3 3 2 1 8 73
Flomoxefb)c) 8 2 5 3 12 80
Ceftazidime 10 3 16 1 1 27 93

Chromosomal inducible-
AmpC producers (n�29)a)

Imipenem 27 1 1 1 1 27 93
Meropenem 28 1 1 28 97
Gentamicin 21 1 7 29 100
Amikacin 17 2 10 2 27 93
Levofloxacin 26 1 2 1 28 97
Minocycline 18 8 3 7 22 76
Sulfamethoxazole/

Trimethoprim
26 3 1 28 97

Ampicillin 14 14 100
Piperacillin 2 12 1 13 93
Cefazolin 6 1 7 3 11 79
Cefmetazole 14 14 100
Cefotaxime 8 1 5 1 13 93
Flomoxefb) 14 1 13 93
Ceftazidime 11 1 2 1 13 93

Escherichia coli (n�14) Imipenem 14 14 100
Meropenem 14 14 100
Gentamicin 11 3 14 100
Amikacin 14 14 100
Levofloxacin 4 1 9 2 12 86
Minocycline 12 1 1 1 1 1 11 79
Sulfamethoxazole/

Trimethoprim
9 5 14 100

Piperacillin 2 6 1 7 88
Cefazolin 2 6 1 7 88
Cefmetazole 4 1 3 3 5 63
Flomoxefb) 5 3 8 100
Ceftazidime 3 5 8 100
Imipenem 8 8 100

Klebsiella pneumoniae (n�8) Meropenem 5 3 8 100
Gentamicin 7 1 8 100
Amikacin 7 1 1 7 88
Levofloxacin 4 4 8 100
Minocycline 4 1 3 1 7 88
Sulfamethoxazole/

Trimethoprim
7 1 8 100

Piperacillin 1 2 2 2 3 60
Cefazolin 3 2 5 100
Cefotaxime 3 2 5 100
Flomoxefb) 3 2 5 100
Ceftazidime 3 2 5 100
Imipenem 5 5 100

Citrobacter koseri (n�5) Meropenem 5 5 100
Gentamicin 3 2 5 100
Amikacin 5 5 100
Levofloxacin 3 2 5 100
Minocycline 3 2 5 100
Sulfamethoxazole/

Trimethoprim
3 2 5 100

Abbreviation: CA, Categorical agreement.
a) Including Citrobacter freundii (n�5), Enterobacter aerogenes (n�4), Morganella morganii (n�3), Serratia

marcescens (n�8), Enterobacter cloacae (n�5), and Providencia rettgeri (n�4).
b) Use a category of Moxalactum.
c) The interpretive categories were output for strains of Morganella morganii, Serratia marcescens and

Providencia rettgeri.
d) The interpretive categories were output for strains of Enterobacter aerogenes, Morganella morganii and

Providencia rettgeri.
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�MINO� 0�� Oxacillin-susceptible Staphylococ-

cus aureus �� Oxacillin (MPIPC) � 0�� �	�
Enterococcus spp. �� Benzylpenicillin (PCG) �
67�
��
 (Table 11).

� �
������ MicroScan Pos�	� Neg����

��������� ���� !"#�$%&'()
*"+�,- !���. /0� ���1�,-23
"45�MicroScan Rapid plus����
'���
���1"67"89
:;<�11%�� =->?
@ABCD�EFGHI(JK�LMNOPQR

�S
.

1. �����	�
��
�
��
TU�"=-89V���WXYZ��S
�� 8
["\��������1]89
�<%"�^_`
a
. bcd\e"fg� S. marcescens 1h (Strain

No. FL016) �WalkAway"i�jk�l (LabPro

ver.3.50) m�� biotype�nopq=-]O (Very

rare biotype) ��S
�� VITEK GNIrs�t��
S. marcescens1��=-ua
.v��wtxyz{
|\e"fg� P. aeruginosa "=-89V� 78�
(31/40)�1}~S
. ���1]89
��
 9h
�<�� VITEK GNIrs�t� P. aeruginosa 1=
-ua
. ~
����"���5@��	� P. ae-

ruginosa����\����1��ua
. �a`�
��=-�V� P. aeruginosa "\����ua��
�� �"	f5���� P. aeruginosa"���5��
@�
�����^<��1����1TU�1"=
-CD"�F
0�<��1�NO1��a
.
����@�\e����� S. aureus "=-89
V� 100���S
. 8�� CoNS������ k
¡�"=-¢£��¤� ���1TU�"CD"�F

^_�¥��+PS

_� TU��Q¦
�f�
�"\���§¨>?@s©ª��«-� CLSI¬­

'�
��� «-¬­"45� Staphylococcus lug-

dunensis ®¯� CoNSe1��°f�1�±~��
1«²ua
. 5�� S. lugdunensis "=-¢£�h

Table 6. Performance comparison to the panel distinction of glucose non-fermentation bacteria

Organism
Antimicrobiol

agent

The result of the
current methodcurrent method

No. of category errorsNo. of category errors CA
(�)

S I R Minor Major Very major No error

Piperacillin 28 12 5 2 33 83
Ceftazidime 17 5 18 6 2 32 80

Pseudomonas aeruginosa
(n³40)

Imipenem 11 29 6 34 85
Meropenem 14 7 19 2 38 95
Gentamicin 7 3 30 6 1 33 83
Amikacin 10 30 3 1 36 90
Levofloxacin 7 1 32 4 1 35 88

Ceftazidime 8 1 1 8 89
Imipenem 9 9 100
Meropenem 9 9 100
Minocycline 9 9 100

Acinetobacter spp. (n³9) Gentamicin 7 2 9 100
Amikacin 9 9 100
Levofloxacin 5 4 1 8 89
Sulfamethoxazole/

Trimethoprim
6 3 9 100

Ceftazidime 2 2 8 12 100

Stenotrophomonas
maltophilia (n³12)

Minocycline 12 12 100
Levofloxacin 10 1 1 1 11 92
Sulfamethoxazole/

Trimethoprim
12 12 100

Ceftazidime 4 4 100
Meropenem 4 4 100

Burkholderia cepacia (n³4)
Minocycline 4 1 3 75
Levofloxacin 4 1 3 75
Sulfamethoxazole/

Trimethoprim
4 4 100

Abbreviation: CA, Categorical agreement.
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�������	
���	
��� ���� CLSI

�MPIPC����������� CoNS�����
S. aureus � !������"#$%&�'� ()
*
+,- CoNS�,./	����0- �1/�
	2MPIPC�MIC� 0.532 mg/ml"4%5�67
8�9:�;<� 6=>?�@ABCD� +EFGH
8IJK�HLMN?�@ABCDO�PQCD"R
, S. lugdunensis ";�%&ST�U&�VW�/
�X Enterococcus spp.Y !� Z[\H��]^_�
`	
��� �[\H� ��a��bc0�X de
�fg�� hR*� Enterococcus faecium � �1
/� 25�()*� Pediococcus sp. � �1/�
(Table 4, Strain No. FL146, 147)X i/��jk9"

4%10) lm�7�nop (SUC)+EFqJ8r�H
op (MAN)�s9���1/��'�U&�VW�
/�X 1�
 �tu (Very rare biotype) ��
�
5� 25 (Strain No. FL062, 119) U
�X i/� 2

5�hR*+EF BD BBLCRYSTAL GP � E. fae-

cium � �1/-,�X E. faecium ��vHwr�
nop (FLU), >H6�nop (GLU), qHr�no
pu (MAL), l�NJopu (SAL)�,./Yk9
"4%�� i/��9:�%x-s9"40��'�
 �tu (Very rare biotype) �yz1/��VW�
/�X {�� Enterococcus spp.�B|}~9:"�,
� �
�T�M���&=?���nopC
D� Rapid plus ��H
�{/-,�,i�Y �

Table 7. Performance comparison to the panel distinction of Gram-positive cocci

Organism
Antimicrobiol

agent

The result of the
current methodcurrent method

No. of category errorsNo. of category errors CA
(�)

S I R Minor Major Very major No error

Benzylpenicillin 2 20 22 100
Oxacillin 6 16 22 100
Arbekacina) 20 2 1 21 95
Gentamicin 2 20 2 20 91
Erythromycin 22 22 100
Clindamycin 4 18 1 21 95

Staphylococcus aureus
(n�22)

Levofloxacin 5 17 22 100
Minocycline 7 6 9 5 17 77
Rifampicin 22 22 100
Linezolid 22 22 100
Teicoplanin 22 22 100
Vancomycin 22 22 100
Sulfamethoxazole/

Trimethoprim
21 1 22 100

Benzylpenicillin 3 10 13 100
Oxacillin 3 10 13 100
Arbekacina) 13 13 100
Gentamicin 5 8 2 11 85
Erythromycin 6 7 13 100

Coagulase-negative Clindamycin 11 2 13 100
Staphylococcus spp.
(n�13)

Levofloxacin 7 6 3 10 77
Minocycline 12 1 1 1 11 85
Rifampicin 13 13 100
Linezolid 13 13 100
Teicoplanin 13 1 12 92
Vancomycin 13 13 100
Sulfamethoxazole/

Trimethoprim
12 1 13 100

Benzylpenicillin 8 7 3 12 80
Ampicillin 8 7 1 14 93

Enterococcus spp. (n�15)
Levofloxacin 4 11 15 100
Linezolid 15 15 100
Teicoplanin 9 6 1 1 13 87
Vancomycin 9 6 1 14 93

Abbreviation: CA, Categorical agreement.
a) Use a category of the gentamicin.
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Table 8. The time required to reading according to Enterobacteriaceae

Organism
Antimicrobiol

agent

No. of output of categorical interpretation
each reading time

� isolate
output within

8 hours4.5 h 5.5 h 6.5 h 8 h 10 h 12 h 18 h

Ampicillin 5 5 4 1 14 48
Piperacillin 4 1 2 5 1 16 41
Cefmetazoleb) 2 6 6 1 93
Cefotaximec) 1 1 1 8 27
Flomoxefb) 2 3 1 9 40
Ceftazidime 10 5 7 6 1 97

Chromosomal inducible-
AmpC producers (n�29)a)

Imipenem 7 8 6 8 100
Meropenem 6 6 7 8 2 93
Gentamicin 10 5 4 5 5 83
Amikacin 10 6 4 4 5 83
Levofloxacin 10 6 7 6 100
Minocycline 3 2 2 1 21 24
Sulfamethoxazole/

Trimethoprim
10 6 6 5 2 93

Ampicillin 9 4 1 93
Piperacillin 4 4 2 2 2 71
Cefazolin 5 2 7 50
Cefmetazole 11 3 100
Cefotaxime 8 4 1 1 93
Flomoxef 11 3 100
Ceftazidime 1 3 1 1 8 36

Escherichia coli (n�14) Imipenem 11 3 100
Meropenem 9 4 1 93
Gentamicin 9 5 100
Amikacin 7 7 100
Levofloxacin 11 3 100
Minocycline 10 3 1 100
Sulfamethoxazole/

Trimethoprim
9 4 1 93

Piperacillin 5 1 2 75
Cefazolin 6 1 1 88
Cefmetazole 7 1 100
Flomoxef 6 1 1 75
Ceftazidime 1 1 1 5 25
Imipenem 8 100

Klebsiella pneumoniae (n�8) Meropenem 5 3 63
Gentamicin 6 2 100
Amikacin 4 3 1 100
Levofloxacin 8 100
Minocycline 6 1 1 88
Sulfamethoxazole/

Trimethoprim
8 100

Piperacillin 1 1 1 1 1 60
Cefazolin 2 2 1 80
Cefotaxime 3 2 100
Flomoxef 3 2 100
Ceftazidime 2 1 1 1 60
Imipenem 2 2 1 100

Citrobacter koseri (n�5) Meropenem 1 2 1 1 80
Gentamicin 3 2 100
Amikacin 3 1 1 80
Levofloxacin 3 2 100
Minocycline 3 2 100
Sulfamethoxazole/

Trimethoprim
3 2 100

a) Including Citrobacter freundii (n�5), Enterobacter aerogenes (n�4), Morganella morganii (n�3), Serratia
marcescens (n�8), Enterobacter cloacae (n�5) and Providencia rettgeri (n�4).

b) Output categorty is Morganella morganii, Serratia marcescens and Providencia rettgeri.
c) Output categorty is Enterobacter aerogenes, Morganella morganii and Providencia rettgeri.
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Table 9. The time required to reading according to extended-spectrum b-lactamases (ESBLs) and metallo-
b-lactamases (MBL) producer

Organism
Antimicrobiol

agent

No. of output of categorical interpretation
each reading time

� isolate
output within

8 hours4.5 h 5.5 h 6.5 h 8 h 10 h 12 h 18 h

Ampicillina) 1 2 100
Piperacillin 3 2 100
Cefazolin 4 1 100
Cefmetazole 4 1 100
Cefotaximea) 1 2 100

ESBLs-producing of
Escherichia coli and
Klebsiella pneumoniae
(n�5)

Flomoxef 4 1 100
Ceftazidime 3 2 100
Imipenem 4 1 100
Meropenem 3 2 100
Gentamicin 5 100
Amikacin 4 1 100
Levofloxacin 4 1 100
Minocycline 4 1 100
Sulfamethoxazole/

Trimethoprim
3 2 100

Piperacillin 3 1 1 0
Ceftazidime 5 0

MBL-producing of
Pseudomonas aeruginosa
(n�5)

Imipenem 3 1 1 0
Meropenem 3 1 1 0
Gentamicin 5 0
Amikacin 1 1 3 0
Levofloxacin 3 1 1 0

a) The interpretive category of Klebsiella pneumoniae strains was not output.

Table. 10. The time required to reading according to glucose non-fermentation bacteria species

Organism
Antimicrobiol

agent

No. of output of categorical interpretation
each reading time

� isolate
output within

8 hours4.5 h 5.5 h 6.5 h 8 h 10 h 12 h 18 h

Piperacillin 6 20 3 11 15
Ceftazidime 8 12 4 16 20

Pseudomonas aeruginosa
(n�40)

Imipenem 1 13 2 24 3
Meropenem 2 9 1 28 5
Gentamicin 11 22 2 5 28
Amikacin 4 24 2 10 10
Levofloxacin 11 22 2 5 28

Ceftazidime 1 7 1 89
Imipenem 1 8 100
Meropenem 1 3 5 44
Minocycline 1 4 3 1 89

Acinetobacter spp. (n�9) Gentamicin 1 8 100
Amikacin 1 4 2 1 1 78
Levofloxacin 1 8 100
Sulfamethoxazole/
Trimethoprim

1 8 100

Ceftazidime 1 7 2 2 8

Stenotrophomonas maltophilia
(n�12)

Minocycline 1 4 7 3
Levofloxacin 1 9 2 3
Sulfamethoxazole/

Trimethoprim
1 9 2 3

Ceftazidime 2 2 50
Meropenem 2 2 50

Burkholderia cepacia (n�4) Minocycline 1 3 0
Sulfamethoxazole/

Trimethoprim
1 3 25
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Table 11. The time required to reading according to species of Gram-positive cocci

Organism
Antimicrobiol

agent

No. of output of categorical interpretation
each reading time

� isolate
output within

8 hours4.5 h 5.5 h 6.5 h 8 h 12 h 18 h
Benzylpenicillin 15 1 100
Oxacillin 14 1 1 94
Arbekacin 6 1 1 8 44
Gentamicin 11 4 1 100
Erythromycin 12 3 1 100
Clindamycin 10 5 1 100

Oxacillin-resistant
Staphylococcus aureus (n�16)

Levofloxacin 12 3 1 100
Minocycline 1 15 0
Rifampicin 12 3 1 100
Linezolid 15 1 100
Teicoplanin 15 1 100
Vancomycin 15 1 100
Sulfamethoxazole/

Trimethoprim
15 1 100

Benzylpenicillin 6 100
Oxacillin 6 0
Arbekacin 5 1 100
Gentamicin 2 4 100
Erythromycin 3 2 1 100
Clindamycin 3 2 1 83

Oxacillin-susceptible
Staphylococcus aureus (n�6)

Levofloxacin 5 1 100
Minocycline 6 100
Rifampicin 6 100
Linezolid 5 1 100
Teicoplanin 6 100
Vancomycin 6 100
Sulfamethoxazole/

Trimethoprim
6 100

Benzylpenicillin 2 4 3 67
Oxacillin 1 6 2 78
Arbekacin 2 6 1 89
Gentamicin 1 5 1 2 67
Erythromycin 1 7 1 89

Oxacillin-resistant
Coagulase-negative
Staphylococcus spp. (n�9)

Clindamycin 1 2 6 33
Levofloxacin 2 4 3 67
Minocycline 2 6 1 89
Rifampicin 2 3 4 56
Linezolid 2 6 1 89
Teicoplanin 2 4 3 67
Vancomycin 2 6 1 89
Sulfamethoxazole/

Trimethoprim
1 3 1 4 44

Benzylpenicillin 3 1 75
Oxacillin 1 3 25
Arbekacin 3 1 75
Gentamicin 3 1 75
Erythromycin 3 1 75

Oxacillin-susceptible
Coagulase-negative
Staphylococcus spp. (n�4)

Clindamycin 3 1 0
Levofloxacin 3 1 75
Minocycline 3 1 75
Rifampicin 3 1 0
Linezolid 3 1 75
Teicoplanin 3 1 75
Vancomycin 3 1 75
Sulfamethoxazole/

Trimethoprim
3 1 75

Benzylpenicillin 5 2 2 78
Ampicillin 5 2 2 78

Vancomycin-susceptible Levofloxacin 5 2 2 78
Enterococcus spp. (n�9) Linezolid 5 2 2 78

Teicoplanin 5 2 2 78
Vancomycin 4 2 3 67
Benzylpenicillin 5 1 71
Ampicillin 3 2 1 71

Vancomycin-resistant
Enterococcus spp. (n�6)

Levofloxacin 3 2 1 71
Linezolid 5 1 71
Teicoplanin 1 4 1 71
Vancomycin 5 1 71
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�� (Very rare biotype) ���������	
�
�
10)�

2. ��������	
��
�����
�����������������������
� �!"#$
%& '(	�
�) AmpC*+,
���� CTX, MINO, E. coli ���� CEZ�-.
MINO, K. pneumoniae ���� CMZ, P. aeruginosa

���� CAZ, Staphylococcus spp. ���� MINO,

VRE ���� VCM��.� TEIC��/012�
3& 45��
�64���/012"78��9�
�"�� CA:;<
� VRE� E. faecium � vanA

��,����& 9��" VCM� MIC 4 mg/ml,

TEIC � MIC 8 mg/ml �=�<& �>� VCM?
TEIC��� (MIC@1 mg/ml) :;A,-BMIC�
CD<��
� EF�9��"G�A�H0�& VCM

? TEIC�MIC�%�>�MIC-BI�MIC�:
;<
H0�& JK=�L� LabProMN�OP�
Q45�������RS�T%U>���V�
H
0��WX�YZ:A�[�/\ :]�<��^_�
�-B& VRE:`a_��b����<
� E. coli

? K. pneumoniae����& cdefg�& MINO�
-. LVFX�����78�-B9����%MIC

��h���V�& Very major error #��� Mi-

nor error :i�j�k�h
� l
& 78�"
CLDM��:;<
 S. aureus 18,� 1,%9��
"�����V�& Very major error:�h
� _�
mj& 78�" VCM�-. TEIC��:;<
 En-

terococcus spp. 1,& '(	�
�) AmpC*+,
" CTX, CAZ, Imipenem (IPM), Sulfamethoxazole/

Trimethoprim (ST) "��:;<
n 4,& �-.
E. coli" PIPC, FMOX, MINO"��:;<
n 3,
����o9��"�����V� Very major er-

ror:�h
� _�-a�p %!+<
���<�&
9��"���Pq%!7<�rst%u"A�v#
�Pw�-�xy$/zB%81����b��%	

��
� {�%|}�<�& 9���R~�:78
��&'�()L�l"�*<
H0& 9�$/zB
�+�"�����V���
���A��,��-
B�����V�
� A�1�_��MIC�-.�&
"/0�:123�4�<�MIC:�=A�9��
�s������<������V�
�

3. ���������	
��
�������
����� 

9���&�JK:5�l"���L��& �Nf
��64"� 2.5L��& �Nf7��4"� 2L�
���B& 78��4�<�893�:L�"JK;

Z%b���$
� �������JK�& E. coli, K.

pneumoniae, Acinetobacter spp., Enterococcus spp.,

�-.MPIPC�� Staphylococcus spp. "�78�
�4�<�()�� 8L�v<�m��3�64�
���JK%=�V�& 9��:���_��-B=
.()E�>?��&�4��-.�������J
K�;Z%b�"#$
� l
 ESBLs*+4oA�
�������% 5.5L�v<�=�V�& =.()
E�>?��&�4��-.������;Z��

& ESBLs*+4�b��%;Zb�"#�_�%
�@<
 (Table 9)� ��& Acinetobacter spp.:�^
r��AB!�4 QP. aeruginosa, S. maltophilia, �
-. B. cepacia\ ?& '(	�
�) AmpC*�C<
�4 QEnterobacter spp., Serratia spp. �3\ ���
�& 4,�����/012���"���JK�=
�L�%D�^U�B& 8L�vC�()L�:E�
�A�4,%i�j�kF�<
 (Table 8, 10).

MPIPC�� S. aureus � ABK�-.MINO:��
8L�v<�A���64�"I���������
%�V���
� CoNS����MPIPC�� CoNS

� 44�89 ���¡�"������=�L��¢
���:�h
� MPIPC�� Staphylococcus spp."
�& A���,�2<� 18L���MPIPC%��
V��s���"#�
h& MPIPC�£�S"0¤
V�� b-N�Sf��¥¦�& 78��&'A��
18L��"�������;Z��$
� l
&
MPIPC�� CoNS���� 1, (Strain No. FL152)

�/ 8L�"MPIPC������%=�V���

� _�,�78���.�9���o� S. lugdu-

nensis �&�V�
,"#BMIC�% 2 mg/ml:;
<
,"#$
� MPIPCv§������=���
�� CoNS�,¨% 4,�i�^���©ª�«�
¬2�j$
� MPIPC�� CoNS�JK=��­0
� 33�89  ���¡�"D�^U�$
 (Table

11)� l
9������GH Enterococcus sp. "#
�% Pediococcus sp. �®&�V�
 2, (Table 4,

Strain FL146, 147) �& 9��"� Pediococcus sp.

�&�V�
+�"2¯§4�°t�fC��V��
<l�& ����������%±²����B& >
?�o�����JK:5�_�%"��j$
� G
³�����& 
�
®&�"��2¯§4���V
�
�<�o����������%´I"��°t
�f3�µ¶%Jl���
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0�()*+,��'	 MBLU"��Y.#�$%
���H�Q�S��&'I1 (Table 9)� Acineto-

bacter spp.�Z�[\]()*^��	 8�����
702 �3()*+,��-��!_T0�&���
7�1� MPIPC+@ S. aureus� 942	 MPIPC+@
CoNS�:��& 782�()*+,-���401
S�7T	 8�����NO-���40����`
a�MPIPCb@D���@�=��&,���=�
S��cd401� Enterococcus spp. �3eI1�
:f VRE�&"�#��-.�=�1�	 Vanco-

mycin-susceptible Enterococcus spp., VRE �&�g
���5�()*+,��-�� PCGHhi 8��
��� 702�3�()*+,-��./01�
/jT�kl7Tm0#�@�H��_��	 m0

$"�I��QR���GE�
� 2.5�����$
"���=f	 n1@o�$"NO�pa@H2qr
'.XS��;fs3�t�$""uH.XS���
��=�1� bv@()*+,�>4@�	 E. coli�
:w� CEZ:;< MINO, K. pneumoniae �:w�
CMZ, P. aeruginosa �:w� CAZ, Staphylococcus

spp. �:w� MINO, Enterococcus spp. �:w�
VCM�T<� TEIC�:��Y.#�m0#�5�
CAHcI1�	 g����G��5���a/x�
:���::yz6{�=�1� ����|}� �
��5bv@"uNO������7�"~H.�1
NO	 [\]()*^� 8Acinetobacter spp.Hh'9
Hh'QR���G����D��������!_

�&������|}� ���m0������=
�S��'T7��f	 ����m0$"�T<�m
0��7�89�:����H;�Q��,���f
��&��&,I1�

� �

1) �<��� 2006. #��=$"�bv@���Y
o�-.>� pp. 163�174. ?�@CA� 8b��
�9 ��Q��BC��!"?�@CA"u��
��DI�R�	 ?�EF���,�nG 134
�	 ?�EF .¡	 H¢�

2) �IJ£F	 ¤KL�	M`¥N	�� 2010. ¦G
ATCCDHO�1§¨K©ª«¬­ Rapid plus
®+,¯�@�P°� ?��@CA 37: 73�80.

3) Q± R	S²³'	 ´TUV	�� 2010. µ¶�
��:w� ·§¨K©ª«¬­ Rapid plus ®
+,¯¸ �:O@��Q�"	�  W?�"u�
=¹�¡º 35: 365�369.

4) Munro, S., R. M. Mulder, M. Fraham, et al. 2003.
Evaluation antimicrobial susceptibility test
systems. p. 5.17.1�5.17.11, In: Clinical Microbi-
ology Procedures Handbook 2nd ed. (H. D. Isen-
berg, ed.), American Society for Microbiology,
Washington, D.C.

5) MacFaddin, J. F. 2000. Biochemical tests for
identification of medical bacteria 3rd ed., Lip-
pincott Williams & Wilkins, Philadelphia.

6) Jarlier, V., M. H. Nicolas, G. Fournier, et al.
1998. Extended broad-spectrum beta-lacta-
mases conferring transferable resistance to
newer beta-lactam agents in Enterobacte-
riaceae: Hospital prevalence and susceptibility
patterns. Rev. Infect. Dis. 10: 867�878.

7) Shibata, N., Y. Doi, K. Yamane, et al. 2003. PCR
typing of genetic determinants for metallo-b-
lactamases and integrases carried by Gram-
negative bacteria isolated in Japan, with focus
on the class 3 integron. J. Clin. Microbiol. 41:
5407�5413.

8) Dutka-malen, S., S. Evers, P. Courvalin. 1995.
Detection of glycopeptide resistance genotypes
and identification to the species level of clini-
cally relevant Enterococci by PCR. J. Clin. Mi-
crobiol. 33: 24�27.

9) Clinical and Laboratory Standards Institute.
2009. Performance Standards for Antimicro-
bial Susceptibility Testing; Nineteenth Infor-
mational Supplement. Wayne, Pa.

10) Maneno A., A. R. Blanch, 1999. Identification of
Enterococcus spp. with a biochemical key. Appl.
Environ. Microbiol. 65: 4425�4443.

 W?�@CA�»º Vol. 21 No. 3 2011.

MicroScan Rapid plus¼½�HO�1"	MicroScan Rapid plus¼½�HO�1"	

41

215



Evaluation of MicroScan Rapid plus Series for Rapid Identification

and Rapid Susceptibility Testing

Kiyoko Katoh, Masaru Komatsu, Jyunpei Okada, Kimika Murakami,

Koji Matsuoka, Takuya Maede

Technical Section 3, Central Laboratory, FALCO Biosystems Ltd.

MicroScan Rapid plus series is a 2.5-h identification and rapid susceptibility test system. Its accuracy
was evaluated by using 173 clinical isolates encompassing 13genera and 24 species. The results of rapid
series were compared with MicroScan Dried Overnight panel that was a conventional method. Both series
panels were tested by MicroScan WalkAway 96 SI. The agreement rate of identifications were as follows:
Enterobacteriaceae (n�56), 98�; glucose non-fermenting gram-negative rod (n�65), 86�; Staphylococcus
aureus (n�22), 100�; Staphylococcus sp. other than S. aureus (n�13), 54�; Enterococcus sp. (n�17), 53�.
The agreement rate of interpretive criteria for susceptibility test was indicated 80� or higher. The output
time of interpretive criteria for susceptibility test was 4.5-h at the maximum time in which case of
Enterobacteriaceae. It appears that the rapid series is a reliable system for rapid identification and
susceptibility test.
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