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N 2pqh�Ry� TEICKLMN VCMw��
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Table 1. The combination e#ects of imipenem and teicoplanin, vancomycin against BIVR and non-BIVR
strains assessed with FIC index

IPM�TEIC
BIVR: 106 cfu/ml

�Minimum� �Maximum�
FIC index 24 h 48 h 24 h 48 h

�0.25 62 45
0.25�3�0.5 35 52

0.5�3�1 3 79 3 52
1�3�2 21 48
2�

�

non-BIVR: 106 cfu/ml
�Minimum� �Maximum�

FIC index 24 h 48 h 24 h 48 h

�0.25 70 60
0.25�3�0.5 30 30

0.5�3�1 60 10 40
1�3�2 40 60
2�

�

BIVR: 107 cfu/ml
�Minimum� �Maximum�

FIC index 24 h 48 h 24 h 48 h

�0.25 38 35
0.25�3�0.5 45 48

0.5�3�1 17 62 17 45
1�3�2 38 55
2�

�

non-BIVR: 107 cfu/ml
�Minimum� �Maximum�

FIC index 24 h 48 h 24 h 48 h

�0.25 40 40
0.25�3�0.5 50 50

0.5�3�1 10 30 10 20
1�3�2 70 80
2�

�

IPM�VCM
BIVR: 106 cfu/ml

�Minimum� �Maximum�
FIC index 24 h 48 h 24 h 48 h

�0.25 10 28
0.25�3�0.5 76 55

0.5�3�1 10 17 21 17
1�3�2 4 62 52
2� 17 31

�

non-BIVR: 106 cfu/ml
�Minimum� �Maximum�

FIC index 24 h 48 h 24 h 48 h

�0.25 20 50
0.25�3�0.5 60 40

0.5�3�1 10 10 20 20
1�3�2 70 70
2� 10 10

�

BIVR: 107 cfu/ml
�Minimum� �Maximum�

FIC index 24 h 48 h 24 h 48 h

�0.25 3 7
0.25�3�0.5 38 59

0.5�3�1 59 34 7 3
1�3�2 72 66
2� 21 31

�

non-BIVR: 107 cfu/ml
�Minimum� �Maximum�

FIC index 24 h 48 h 24 h 48 h

�0.25 20 20
0.25�3�0.5 20 40

0.5�3�1 60 40 20 30
1�3�2 80 60
2� 10

�
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*����+� 	,-
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1 ����,$����� 23�4��� 106 cfu/

ml� ! 107 cfu/ml� 24�&�56�78���
��9 35' �:;<=>& 24(48)*78�� �
�9 24)*� ! 48)*��+�,��?���
��@��AB�78���

FIC index ���9,��?C�DE��well�
FG� FIC index C2H� !2�IJ�well�K
L,��MIC M>N�O���1 FIC index �P
Q�� J�� FIC index9� R0.25� S����T�
�U� 0.25V(R0.5� S�T��U� 0.5V(R1� S�
W��U� 1V(R2� S��U� 2V� S�L��U I
 X���

FIC indexY!�)� MIC(A)/"#)� MIC(A)

Z!�)�MIC(B)/"#)�MIC(B) [IPM�TEIC

\�]�^ (A)9 IPM, (B)9TEIC����� IPM�
VCM\�]�^ (A)9 IPM, (B)9VCM����
_$�1��`

Table 1 ��4,%I��)*��a�<=>&�
IPM�TEIC\� ! IPM�VCM\� FIC index �b
c� IPM�TEIC\&9 BIVR� ! non-BIVR"I
d�2H� !2�IJ� 24)*��&� FIC in-

dex 9e�����T(�T (R0.25(R0.5) ���
b�� f&��W�� (R0.25(R1) �'Q�C� �
�gh9 106 cfu/ml�4�iFCjk(�1���
f)� 48)*��&�l*&9� 24)*���+m
�Wn��9�� (0.5V(R2) I!����,>C
o��� p�,>9 107 cfu/ml�4�iFCjkq
rs��

IPM�VCM\�t�192HIJ� FIC index 9
-��)*Id�e�����T(�T (R0.25(
R0.5) �b�� f&��W�� (R0.25(R1) �'Q
�� J�� ��gh9 106 cfu/ml�4�iFCjk
(�1��� f)� 2�IJ� FIC index �t�19
-��)*Id��W(�L�� (0.5V(2V) �b
c�ICu'E�� .��L�� (2V) �bcvw9
BIVR"�iFCx�&ns�� ����l* M�
IPM�VCM\�!��y�19����T(�L�
�z&� 44��!����bc�����Cn�
�ICu'E���
{/� BIVR�|}��c�MRSAC0~E�7)�
p�1��ftI�1� MRSA� !����|2
,I����3�4�5�1� VCM� ! b-lactam

��I�!�67C8��IC VCM��9+��l
*r��BE�1��9)� f:������	�	�
;� � in vitro �76�&���!�gh���c
�]�9� �4,%C< 106 cfu/ml, ��)*C 24

)*��&� FIC index C2HIJ���&!�g
h� X�1��� p�&=��9� >�����	
�	�;����4,%� !��)*� ����
��� FIC index ?�2H� !2�?�t�1 
X���
p��h IPM�TEIC\&9 BIVR, non-BIVR "I

d��4,%n��9��)*���� �2H� 
!2�� FIC index &9�L��9'Q��Jrs
�C� IPM�VCM\�t�192�IJ� FIC index

���1�L�bc�����Cn��ICu'E�
�� J�� ���������&n� VCMI TEIC

�*&!�gh��C'Q���1�9�@&n�
C� �������C2d��E���
�A� MRSA�5c� VCMI b-lactam��I�
!�9 in vitro ����1�Wn��9�T��C�
 c�I�F¡B�J�¢0~C8�JE�1���
f:�� FIC index 9���!�ghC2d'Q�
��2H�����*& XE���Q� 4£���
��&����T(�L��z&�bc,"CC¤c
�]��9� FIC index (minimum) �o&9�L�
�Cn��I�¥D�1�zc¦E|Cn�� 7§�
-FG&94£���������C-�1��¦E
|Cn��Q� FIC index C2�IJ���&� X
d�Hc�I1Cn�I¨a���� .��L���
bc�����C-FG&-��]��9� ©J�K
ªc�¦E|Cn�� Haraga�10)9 VCMI IPM�
©J«�&¬,CMRSAr� BIVR��L�� ©
J�®M���4�0~�1��� z�� =��9 in

vitro &�¯°�±�²;� �76& VCM 8 mg/

mlI,��� IPM (0.015(0.0075 mg/ml) �N³&
�L�b´c� µ�0~��11)� �� µd¶O5)

�CP·�� VCMI b-lactam�C�Lc����
�� �¦E|�b´�1��� ¸+E��Q¹4I
in vitro �76��Rº��L µ����E���
H Xc�I1Cn��
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E#ects of Concomitant Use of Imipenem and Glycopeptides on

BIVR and Non-BIVR Strain

�Assessment Using Di#erent Amounts of Inoculated

Bacteria and Incubation Times�

Zenzo Nagasawa, Yukari Nakashima, Megumi Oho, Kouji Kusaba

Department of Clinical Laboratory, Saga University Hospital

The checkerboard method is used to assess antimicrobial combinations for Staphylococcus aureus in

vitro and the fractional inhibitory concentration (FIC) index is calculated for evaluation. We selected
b-lactam antibiotic induced vancomycin-resistant MRSA (BIVR) strain and a non-BIVR strain and adjusted
the inoculum contents (106 cfu/ml, 107 cfu/ml) and incubation periods (24 hours, 48 hours). We evaluated
the maximum and minimum FIC indexes obtained from the two combination treatment groups: the
imipenem (IPM) and teicoplanin (TEIC) treatment group and the IPM and vancomycin (VCM) treatment
group.

In the IPM�TEIC group, the inoculum contents of the BIVR strain and non-BIVR strain made no
di#erence on the FIC index. The maximum and minimum FIC indexes after 24 hour incubation indicated
a marked synergistic to additive e#ect, while after a 48 hour incubation indicated an additive e#ect or
negligible change suggesting a downward trend. On the other hand, in the IPM�VCM group, the minimum
FIC indexes after 24 and 48 hour incubation showed a remarkable synergistic to additive e#ect, while the
maximum FIC indexes after 24 and 48 hours of incubation showed an additive to antagonistic e#ect. These
tendencies were slightly more remarkable after inoculation at a concentration of 107 cfu/ml and after
inoculation with the BIVR strain. The e#ect of this combination was found to be shown in various
patterns. Consequently, the assessment of the e#ects of combinations of b-lactam antibiotics and
glycopeptide antibiotics using BIVR strains, we should use the drug concentrations that allow for inoculum
content, incubation period and FIC index to show their maximum values as well as those that allow FIC
index to show its minimum value.
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