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	��
�:�
�G'*����	& H0� �����'�7- N�
�( �( [S��!��)0* \
�- �&�7�
 �L�M*�J I�J��!)
 	& ,��C
!0���H)MRCoNS ( �(�7)0*


!(($M.��*���0 ^�	��K��)0*�7�
 �L�M*�J I�J��!\
�J �
��C
 �& VRCoNS)Vancomycin Resistant Coagulase Negative 

Staphylococci(_0*� �` �VICoNS )Vancomycin Intermediate Coagulase Negative Staphylococci(�
�G'*� 	&���H

'*$.' a-�& N�%� b�)c
 d�C' �(!�0* ��".* �( �
�
 	QE�e
 H�" N*#�F�MRCoNS )Methicillin-Resistant Coagulase 

Negative Staphylococci(� ��*��^VICoNS �VRCoNS  *�& �(�N�)0��3��K(*( �*$f 	QE�e
 (��
 ($J$%"�1.

g�� � (*�
 ��:(�)�� �* ������)0* 	E�#�7�
 �L�M*�J I�J��!)CoNS(N��
 �*;PU *���)0* 	E�#�	'�3' �* ��" *�� I�J����K

�J���G!&�N�)0��3��K�0��" 4($J$%"�!($M��.hi0 �.E*K0��`�
�V ��&�$G!*$&K9;)'O!&�D��	& Y( g���( Y��7�QD NX���H

��($M.�0�	��K)
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��)0*��J��I��K7�
 �L�M*�J!

)CoNS4Coagulase Negative Staphylococci (

NX�D����K�&�1%
 �� �8$� ����'�7- \
�- ���K

	& (�` �( n�
 &�N*��3*�*(K* jC'��3!& ��N*��3

 �&�0��3��%D \!
!&��"� )9(.	& ��o-4�
��C


)'O!&�D��G!	&����)
 	& �
��C
!0����( H	'�M��K

*�$)J�& HK�0 N�k3� 4�	��K��)0*���S��* I�J��4��

*#�* 	&��0* ^.&$RD N�
�(!*$& �c)�
K�'�7-��K

"�'!�0 �*�	��K)
 	& ,��C
!0�����p* 4H

�
�G'*����
 H!�"�& .c�D�68 j�$0 � q��
��C
 [

)
 	&!0�����$V HK
�V N�
�( �D �0*�&�$G!

(�" r�cD* �0��
 )9�;.(

	��0 K����)0*��J�� I7�
 �L�M*�J!	& ,��C
 )
!0���H

)Methicillin-Resistant Coagulase Negative 

MRCoNS4Staphylococci(N�)0��3�& �( 	B !���

	k��( 4!T�f N*��3�& K*$& ��f !-��

 K��&	M ��B	)�$ 

!
!
 (�R�* *� !'*�*$� +o��
 (�"����3' .

��(��B��'* N�
�( K*$& !&�c)'* K��*( H����
��'*�

 �* 	�8�`*��0 H�	�0 � ���	��K��)0*���S��* I�J�� 
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 	& ,��C
!0���H

)Methicillin-Resistant Staphylococcus aureus 
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!(�" )5(.K��*( H�*
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 �L�MO�B u�B�����)0* K�� 

)CoNS (��D �& 4�L�D�B $�{' !3�#'O � !���3�"��& K��
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	&9;)'O!&�D��	& Y( g���( Y��7�NX� .(�Y���K
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���N�)0���� (��D �
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 !Q��CD !
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6
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- _���f)BHI4Brain Heart Infusion(

�)6
K<
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�G'*� ,$M���E $� �( H�N�3� $)	J ��� 

_0�DTiwary ($M ,�R'* �" �(*( |$"��)9@(.

QD��$)3J H�M���J��%
 �{�p H!)Determination of 

Minimum Inhibitory Concentration,MIC(

$)3J�M���J��%
 �{�p H!)MIC (0*#M*���� H

�
�G'*�����& Hg�� E-test )AB BIODISK, Solna, 

Sweden (QD��($M H��.$)0* }*�0 �& *�)&*�\�*

�'�i0�0��0 N��	��K��)0*�7�
 �L�M*�J I�J��!��*�

D���J!(�*�'�)0* /(�Q
=/@	& 4��E��� Y
 ����� *��G

�� $&K6
�� $E�
 _���*� ��MO N�)�P=/@�8�( $�J��

�0�1)NaCl (�" �(*( ��J .	& hi00���f( �& 4h�� 	�

�-� ��*$" ��)i0O _�$)0* �( 4Y�~E-test 0*#M*���H�

�
�G'*������ HK6
��'�" �(*( �*$f _.����	& �� +�


;@ �9<�( �-�05=)'�0 	��(!�'�" 	&�G'* (*$M .�)'��

C
 �&���z��
 $& ,$M�$G�
$)�E )µg/ml(�" ��'*�  .

)0*#M*���H:���`)µg/ml ;≤(,��C
)µg/mlU≥(4

�
�G'*����H:���`)µg/mlU≤(_0*� �`)9<�P

$& ,$M�$G�
z��
$)�E (,��C
)µg/ml5;≥.(�0�	��K

��)0*���S��* I�J��)ATCC 29213 (��)0* ��I�J��

 ��S��*)ATCC 43300 (	&D$D�	& ����` /$)�J N*��-

)
 	&!0���)
 	& ,��C
 � H!0���E�G� I�J�$)'* � H�h

)ATCC 29212 (E�G� I�J�$)'* ��h)A256 (	&D$D��

	&� 	& ���` /$)�J N*��-�
�G'*���	& ,��C
 � H

�
�G'*�����'�" �($& ��G& H.

u�B�����)0* j�c�D�* !7�
 �L�MO�B K�� u�B�����)0*

 g�� �& ��S��*Real-time PCR 

�*$c)0* �%�DNA J �*��Magnesil )4�.
�$� 

$
*��G(�" �(�7)0* .NXnuc4�8�
) * NX Y!*$&K

S�0��"!��)0*��0* ��S��* I�J�� .*�X H	& Ng��

Taqman Real-time PCR c�D��" �(*( j.

*$�����3" /��� �( �(�7)0* (��
 ��$� � ��$39
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�0* ��" $Jr )99(.;=/<
�E�$G�$)

master mix)2x()�i
*�$
* 4N�G��G(4=/@


�E�$G�*$�$� �* $)�$3)10PM ()&�)
�N�3EO4N�(4=/@


�E�$G���$� $) )5 PM()&�)
�N�3EO4N�(49


�E�$G�$)MgCl2 )50mM()0�* 4NX���N*$(4;=/9


�E�$G�( �O $)�'��� �#=/;
�E�$G�$)DNA $)J�&K.

* hi0���.)0( �( d��c
 HReal-time rotary 

analyzer )Rotor- Gene 3000 (0 �&��
( \G�!:

5@'�y�	95°C )5@0�\G(�9f(�	C60°C �(*( �*$f

�" .* �&��0 g�� H�	��K��)0*�����S��* I�J

S�0��"!�0 � ��"���)0* $�I�J��	& �� N*��-

��)0*�7�
 �L�M*�J I�J��!C�D!�'�" .��)0*�I�J��

�*�
�����h)ATCC 12228 (��)0*��I�J��

 ��S��*)ATCC 43300 (	&D$D�& �	/$)�J N*��- 

7�
!�'�" �(�7)0* �T�
 �.

c�D�NX jmecA �GD �&�YReal-time PCR 

*$���$3 /��� �( ��" �(�7)0* ��$� � �9��" $Jr

�0* )99(.%D�d��c
 	PCR NO 	&��
 	�`$
 �( 	2

($M ,�R'* 4�" 	)7M \Tf��.�0 �*�	��K��)0*�I�J��

 ��S��*)ATCC 29213 (��)0*����S��* I�J��

)ATCC 43300 (	&D$D�& �	7�
 /$)�J N*��-!�

�" �(�7)0* �T�
 .NXmecA B�����)0* �( ��B�

 � ��S��*�0�$u�B�����)0* ���0* N���� ):(.

/���9(*$��NX ��$� � ��$3mecA �nuc g�� 	& 	JReal-time PCR  0��"z�� �'�" 

*$����$� � $3 t(*$D)´5→´=(
�'�

$.'��' 

����( ^�J*� �{�p

)��/�J�G(

nuc 
nuc For 5´CAAAGCATCAAAAAGGTGTAGAGA3´ 10 

nuc Rev 5´TTCAATTTTCTTTGCATTTTCTACCA3´ 10

nuc Probe 5´TTTTCGTAAATGCACTTGCTTCAGGACCA3´FAMa 5

mecA
mecA For5´GGCAATATTACCGCACCTCA3´ 10 

mecA Rev 5´GTCTGCCACTTTCTCCTTGT3´ 10 

mecA Probe 5´AGATCTTATGCAAACTTAATTGGCAAATCC3´ FAMa 5

c�D�NX jvanA �GD �&�Yduplex PCR 

* �(�NX �* 	QE�e
 H16S rRNA 	&/$)�J N*��-

� *(!*$& �KD�S�v��
 ,�R'* �PCR �" �(�7)0* .

*$����$3K/��� �( ��" �(�7)0*;��" �(��O

�0* )9@�9;.(d��c
PCR );=
�E�$G�$)(

\
�"=/;
�E�$G�$��& $)PCR 

)2x)(0�*4NX���N*$(49
�E�$G�*$� $� �* $)�NX $3

vanA )9@��/�
�G)(&�)
�N�3EO4N�(49/@
�E�$G�$)

*$� $� �*�NX $316S rRNA4;
�E�$G�$)MgCl2 

)=@
��!�L�
)(0�*4NX���N*$(4;/9=
�E�$G��O $)

 � $eC
9/@
�E�$G�#'O �* $)�YD 1DNA ����*$3

 �9
�E�$G�$)DNA $)J�&K.d��c
PCR �(

�0�
$D ��.)0(�$�GASTECT )H�*X 4�J�J��(�&

S�
( 	
�'$&!:9@f(��( 	C°C ?U45@0�\G5@

'�y�	95°C �5@'�y�	°C ==�5@'�y�	°C :;4

�%)'* �(9@f(��( 	C°C :;�" �(*( �*$f .�* h�

 ^�J*� ,�3D*duplex PCR �� NO /�
6
K/X

$J*�
O \�h�& �$J*�
O \��U@�8�( � �" �($&
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z)Q�$" N*��G3� �z)
 �
��C
 z0�$&t�)0* �( H����
�G'* � H���0 /9<? 

�'� �* h�
O�#K4�$C' +*$)�' �&���'�&KDNA  

	& ��*�'*9@5@ NX 	& d�&$
 ��& �7�vanA �

U:? NX 	& d�&$
 ��& �7�16S rRNA �����


($M��.

/���;(NX ��$� � ��$3�*$�vanA �vanB  �16S rRNA g�� 	& 	JDuplex PCR  

$3�*$� t(*$D)´5´→=(
����( ^�J*� �{�p

)/�
�G��(

vanA 10
vanA For 5´CATGAATAGAATAAAAGTTGCAATA3´ 10
vanA Rev 5´CCCCTTTAACGCTAATACGACGATCAA3´ 

vanB 
vanB For 5´GTGACAAACCGGAGGCGAGGA3´ 10
vanb Rev 5´ CCGCCATCCTCCTGCAAAAAA3´ 10
16S rRNA  

16S rRNA For 5´GGA ATT CAA ATG AAT TGA CGG GGG3´ 10
16S rRNA Rev 5´CGG GAT CCC AGG CCC GGG ACC GTA TTC AC3´ 10

�0�	��KE�G� ��J�J�$)'*�h)ATCC 29212 ( �

E�G� ��J�J�$)'*�h)A256 (	&7�
 /$)�J N*��-!�

*$& �T�
K*��'�" �(�7)0* NX H.

c�D�NX jvanB �GD �&�Yduplex PCR 

S�0��"!NXvanB �16S rRNA �GD �&�Y

duplex PCR��$M ,�R'* .*$����$3K��" �(�7)0*

 /��� �(;��" �(��O�0* )9@�9;(.%D�d��c
 	

PCR S�
( 	
�'$& �!
 \Tf 	�`$
 	&��
!�"�& .

�0�	��KE�G� ��J�J�$)'*�h)ATCC29212 ( �

E�G� ��J�J�$)'*�h)V583 (	&7�
 /$)�J N*��-!�

*$& �T�
K*��'�" �(�7)0* NX H.

�)'��

& �*�H;PU *���)0* 	E�#�I�J��PU*�( 	E�#K��O N*

7�
!4P;*�7�
 �L�M*�J 	E�#!�'(�& .?;*�	& �(�f 	E�#

3cD�'�
 $��( � 4�'(�T' /�)PP*�NX 4	E�#nuc (���

�"*�' .*$&��&�HPP*�	& 	E�#��)0* N*��-�I�J����Kp�$

��)0*�D ��S��* I�J���S��'�" �.��Q!NX (��� ,�-

nuc 	&So� (�*�'�)0* N*��-!�0* ��" 	)�$M ${' �( 

)99.(E*�.K0��`�
�V ��&�$G!*�HPP*�* 	& 	E�#�H

(�& 	'�M :PP)9@@ �8�( (�� 	& ,��C
!0���4HU<)5/=;

�8�( (0*#M* 	& ,��C
���4H5:)U;�8�( (	& ,��C


�
�)�����4HU9)</U<�8�( (0 	& ,��C
�0��J����$i�4H

U: )U/=5�8�( (�* 	& ,��C
��
�$)���4H=U)U/<9

�8�( (	& ,��C
 0*$)D��G�4H5U)</5P�8�( (	& ,��C


$D�J�4/����J�3U5)?/UP�8�( (�J 	& ,��C
��
*�����4H

55 )=/5:�8�( (E���70 	& ,��C
�4H;?)55�8�( (

0��J���* 	& ,��C
�4HU<)5/=;�8�( 	& ,��C


�J�70�)�� H:5)P5�8�( (i
O 	& ,��C
!0���H.

MIC *�HPP�0�*#M* \&�C
 �( 	0���	J (*( N��' HU<

�0�0*#M* 	& ,��C
 	����'(�& H)MIC≥4 µg/ml.( 

MIC �0 	3��	0��` ����
�G'*� 	& ����N��' *� H

(*((MIC≤4µg/ml) �MIC *��0 H�	& ���H55/@

�D;
�
 $& ,$M�$G��!E�w)
 $)�4(�& $MIC ;�0�	5


�
 $& ,$M�$G��!E��%'O �( $� 	J (�& $)MRCoNS 

�&�'( .���* �* ,*�J��0 H�	6
 �( ���_BHI �)6
K

<
��!�
�G'*� ,$M���E $� �( H��'($G' �"� $) .	3�

*�	E�#S��!	& 	Jg��E-test )U<�0�4	5/=;

�8�( (0*#M* 	& ,��C
���*�*( �'(�& HKNXmecA 

� � �'(�&�,*�Gk�0 �*�	��NX \
�` ��KvanA �

vanB �'(�T'.
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a6& 

* �(�$)'O �
��C
 ���)'* N*!&�D��G!& �(�$)J�& HK��K

&���3K	& 4*� N*��-�*$& 1%
 ^E�2 YKG"#� 	Q
��!

�0* |$e
 )95(.
 N��' �
 	QE�e
!& �( 	J ��(�H

�0�	��KCoNS 49@@ �8�( �� 	& ,��C
 4(�*�
!0���H

�P5�8�( i
O 	& ,��C
!0����'(�& H.* �(�	QE�e
 H


�
��C
 N*#�J�70 	& ��)�0*#M* � H���	&��
 o
�J H

1�)5/=;�8�( ($)3J � (�&��( 4�
��C
 H

0��J���*�H)55�8�( ((��" ��.�(�4	QE�e
 Y

�� 	& �
��C
!0���i
O � H!0���	& HD$D��9/?P�8�( 

�?/?=�8�( �0* ��" g�*#M)9U(.	QE�e
 �( �
**K

(���)0* $.�I�J����K7�
 �L�M*�J!&�$)���
��C
 H

	& *�D$D�!)'O 	& �s�D��&�K�H���0*#M��B)?/P@

�8�((70 4��G�1�)?/:<�8�((4!�� H���0)</<:

�8�( (H���0*#M* �):/<<�8�( (�'(*( N��' )9=.(

�0�	��K��)0*�)
 	& ,��C
 I�J��!0���H�\G�
 Y

'�
�( 1%
!�'�7-��K&�'�)0��3!
 ���6
!�'�" .

���^* $3)�
��0 H�	Q3� �( ������K
�&�$G!

��8�
  & �(�N�)0��3��)	J	&'�7- a-�& ��CE�& ���!

N�" �Q)�
 (*$�** ��(�R �'�7-��K&�'�)0��3!,��C


	&	& N�
�((��
 +��8K��* ��
�!
!(($M(
*�f*!

��$VK
 ���6
!�'�" )9<.(

�G!t*��* �**�^���� HQD 4��
 H��� N*# 	& �
��C
 ��

0*#M*���& �( H�* H�	E�#��KCoNS �* ��" *��

	'�3' ��KE�&��!&�N�)0��3��K"��
O!/�0 �( ($J$%"

95PP (�& .�)' ��0*$& 	J�	& �4��
O �0(=;�8�( 

�0�	��4MRCoNS �'(�& .*�H�	)�� (��` �D ��K

N*$%D �( ��" ,�R'* +�QE�e
 �& v&�e
):/U5�8�( (

0* �(�&�)9:.(E�` �(!�( 	J�* �*��* �( 	QE�e
 Y�H


�N*#<:/;<�8�( �0* �(�&)9P.(

��3-$D�#
 H��*�	& �T�' ^���� H�0�+�QE�e
 $

* ���J �( ��" ,�R'*��0 	J �0* H�	��K*��)0����JI

7�
 �L�M*�J!$)3J ^���� N��J�D 	JK�� $&KNO

0�$& 4(�& 	)�$M +��8!��" �'* .	&�o-* N�
� ��H

	QE�e
)�/�0 Y(	& �T�' &��( ��" ,�R'* +�QE�e
 $)�

 ���J)&�H9�D<��
 ('L��!�0* �(�& $D .#
�( ��$.

*�0�$& H!	& �0* ��J g�� �(	'�M*K*$& 	JK*#�*�^

0��`��f( � �c�D �(�jMRCoNS $& ��o- 4

( /�*�)
 g���( Y��7�4NX�g�� �*��KQD��HMIC 

)E-test(S�0��" �!NXmecA )Real-time PCR (

 �(�7)0*�".NO /�` 4	J +�QE�e
 $�J* �((�$.�* �%�D

( g���( Y��7��0* ��" �(�7)0* NX� .���T" � ��

+��7D��K(��( ��" ��(�C
��
��C
 $
 �(�+�QE�e
 N�

 b�)c

 �D�3-!��'*�D"�'!`�' �( to) * �*�	

�*$w��S�!	QE�e
 N�
� 44&�N�)0��3^c& � �� ��K(��


QV� 4	QE�e
�& ��N*��3 )$)�&K�S��$0 �!(�'�7- F�' �

).) �0 4N� !�'�7- 4��K)0��!��$�p (��"�&.

D�y���� \
*�- $	QE�e
 �( �( $JmE* 0���* [�
��X�E�K�(

/�0;@@5 & �( � ����* �(�/�0 H��K9??: �D9??? �(

*�$
* 4*(�'�J 4��6)
 �E���GKDL������J � ����* 4HK

f$" ����!0O��0�$&!��" D (��
 ��J��*$f �	)�$M�'* 

)9?�;@.(to) * (��� �&��K(�C
 �( (���
�$

�
��C
&�'�)0��3!�*#�*��0 /�0 	& /�0 ^�	��K

��)0*�)
 	& ,��C
 I�J��!0���4H��$VKE( 	& �0*�\

wD���.E* $K)'O!&�D��G!�)0* �(��I�J��0�$& 4��!

���( *K5�DU/�0�Y(�" ,�R'* ��& );9�;;.(

D�QE�e
 N�%� b�)c
 d�C' �(!(��
 �(��*��^

��)0*�I�J����K�
�G'*� 	& ,��C
����0* ��" ,�R'* H.

(��Q
 (*�QDK�0 �*�	��K�
�G'*� 	& ,��C
���& �( H�H

'�M	��K��)0*��0* ��" g�*#M ��S��* I�J�� .�(

�0 (��
�	��K��)0*�7�
 �L�M*�J I�J��!'��0 #�	��K

*�*(K�
�G'*� 	& �
��C
���* �
* 4�0* ��" g�*#M H�H
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z)Q�$" N*��G3� �z)
 �
��C
 z0�$&t�)0* �( H����
�G'* � H���0 /9:9 

�0�	NX �& d�TD�* �( ����K�(�T' �
��C
�'* );5.(

* �(�
 H�I�J�$)'* g$)�M N���K	& ,��C


�
�G'*����3�* �* H�	& �S*#0!�0* �*(�� $& .��*$

g�*#MS��!NX /�C)'* �*vanA �*��0 Y�I�J�$)'* 	

E�G����)0* 	& h�I�J�� ��S��* (�*( (��� .*$&��&�H

I�J�$)'*
 ��!	& ��'*�DNX N#c
 N*��- ��KI$6)
�(

��*��g$)�M � ^�0�	��K��)0*��I�J� 	& ,��C


�
�G'*�����"�& H);U.(

�( *�HQE�e
g�� �& 4	��KE-test �
�G'*� ����H��MO

$G0*�H)<z��
 $& ,$M�$G�
$)�E (���0 ��	

��)0*�7�
 �L�M*�J I�J��!�
�G'*� 	& ,��C
���H

��' �����
 .�k3��H����* �* Y�	E�# �� \
�`

NX ��KvanA  �vanB �'(�T'.

* �(�3J +�QE�e
 N*$!�
�G'*� 	& �
��C
 (��
 �(���H

�0 �(�	��K��)0*�7�
 �L�M*�J I�J��!�0* ��" ,�R'* .

	QE�e
 �(*K����( �*=9�0�	MRCoNS  4��0 Y�	& 	

�
��'*����� ,��C
 H��0 Y�	�&0��`�	& _0*� �` �

�
�G'*����H�0* ��" g�*#M .�0 	3��	��K

MRCoNS NX \
�`mecA E� �'(�&!� �(���* ,*�J

�0�	��K�
�G'*� 	& ,��C
���NX H��KvanA  �vanB �&

PCR �"S�0�!($.'��)9@.(	QE�e
 �(*K(�$.U/;�8�( 

�0 �*�	��K0*#M* 	& ,��C
����
�G'*� 	& 4H���' H�,��C
 #

�'(�& .�0 	3� �(�	��XNmecA �GD �&�YPCR �0��"!�

E� �"!����* �* Y�	E�#NX �� vanA4vanB  �vanC *�

E�GE�
 g�� 	&!E� (*�' N��'!
 �&�'�$)GE* }�G0�$G!

cV�( N�" 1��" �����
 ��*� );=.(

�)'�* ��" 	J (*( N��' ^���� H�F�MRCoNS �(

'�
�( #J*$
!qe0 	& ($J$%"=@�8�( 0�����0* .

	)��� �0* K$.�( 	QE�e
 ���)' 	&��
 $V�` v�C6D K��

 �( ��S��* ��B�����)0* (��
 �( ($B$%" �( oTf 	B

 ��%&95P< �0* ��" ,�R'*)9;.(&	
 ${'!	J �0�

1� 
 	� *�
 N�
� N��J*�" N($J (��6
 �( $y�F�

MRCoNS )"*�%& #J*$
 qe0 �(!($J$%" 	Q
�� �

(�*( (���	J	&* [ef ����O �( �8$� H�(��� ���

�"*( ��*�c'.	& �
��C
 ^��J 	'�)cT"� 

�
�G'*����($.' �����
 	QE�e
 H�* �( H��.

'*(��f � $G�D!

��G3� �*K��K38�#J$
 ,$)6
 N��J��J 	'�3

C6D�E��0 +�C!�E�GE�
!* ��$M ���3!0��"!�


���$G0��"!G"#� ,��- ��.�'*(!($J$%"

'*(��f!
!�3'��1.
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