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K�	M=�4U: Ccr

�R3�_`a��b�;�>?PX3�xy>?3@ OM* TDMz@0&A	BC� !{
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!0\]73#�;<=>?3@ AB* ^���B
C� !{�Q��CD���%�E&FGHI-
(MRSA)
���J�K�'(	L� VCM	 TDM

0UVJ* TDM	�����	UV��J�	��
�����£¤	_¥0`M	PG¦73@

I. 	
����
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2) �����������	
�������
������	������

VCM �����������	�
�����
������ VCM �����	��	� VCM-��
����
������� VCM-��������
!����"#�$�%&������� (Ccr) '
()*!�����+(,#+�2)� Ccr � ���$
�%&�
��-�$�%&�
 (Scr) '(.	��
$�%&�������/	
 0/	 Ccr1 �2� 
�� �3 Scr '(�	!��$�%&�����
���	
 0�	 Ccr1 ���� �	 Ccr �)*��
��4��5�'(�6�)*���7+#8�"
�� �9� �:�;<�=> 2�?��(,� 886

��/	 Ccr @AB�	 Ccr ��+�� �@�	 Ccr

�C)D�"#� Cockcroft � Gault �D 0C�G

D13) E��D4) F��D5) � 3 D�G�"�� H,
I,�C)D�JK�L!�

C�G DM �	 Ccr 0�1N0140O��1/ (72P
Scr) (ml/min/kg)

�	 Ccr 0Q1N�	 Ccr 0�1P0.85

E��DM �	 Ccr 0�1NR0176O��1P�3
( kg)S/R100PScr (mg/dl)S
�	 Ccr 0Q1NR0158O��1P�3
(kg)S/R100PScr (mg/dl)S

F��DM �	 Ccr 0�1NR33O00.065P��1
O0.493PBMISP�3 (kg)/Scr (mg/

dl)/14.4

�	 Ccr 0Q1NR21O00.030P��1
O0.216PBMISP�3 (kg)/Scr (mg/

dl)/14.4

3) VCM-TDM�������
VCM �����T�UV<W�X�"� 3 Y �

7+#Z[!�� �@ VCM �����\]!]"
^	� 0TDX; �_`Uabcd�e1 ��+��

4) MRSA� VCM����MIC

�:�;<� 2004� 4 f'( 2004� 10 fg�
�#h8�Ai�(,� MRSA28 j�7+# E k

�U 0��lm�1 �A� MIC	�no�� E k�
U��+�$%� &p8q��+#+�rsk`�
2 0tuv�w<e1 �x�y'2z{|�2l<}
(AST-P525) ~��|�2��}�s�$<U 0��
��1 �� 1 mg/ml JK����	���+� E

k�U�� 0.013 mg/ml g�	����	����

II. � �
1) TDM������� VCM !"#$�%
"&��'�()*�
�

VCM �(�/�"��� 34 ���w$<��
��A��� VCM����(���)*��+ 1

�L!� VCM ��(������,
 0U��
1 5

�15 mg/ml � VCM-.�/� 1 �?���<�

25�40 mg/ml1) �)*"#+�'���w$<��
��Ai�	!�� �(��U��
@AB�<�

�*"#+�Y � 7 21� ��i U��
�
�(�0��o���� 14 41� �<�
��(
�0��o���� 9 27� ��o�� g� U�
�
��<�
����(�JK�L"�Y � 13

 38� ���(�J��Y � 5 15��i 5
��� 1��2���+�,#+�U��
 30

mg/ml J����� 3 9���o��
2) 
� Ccr�� Ccr�+��,-.��/
���	 Ccr �/	 Ccr3�2�  1 �L!� �

�	D�� �	 Ccr �/	 Ccr �¡<;45�¢£
�� 3�¤4@AB¥¦�¤D�.	�� �@ ¥
¦�¤D���<§�U� STSS/EXCEL6) �G�"
.	�� H,I,�3�¤4 (r) �¥¦�¤D� C�G

D rN0.765yN1.11xO2.16 E��D rN0.773yN
1.12x¨1.89 F��D rN0.787yN1.01x¨13.49 �
�i 3 ���	 Ccr ?�3�¤4��!��©ª�
6	(,�'o� ( p«0.05)� g� +¬,��	D
��/	
��?�78!� �6	(,��

95�9:;®�¯�/	 Ccr 70 ml/min ��	

�)*!�� 95�°<=±K²
 30ml/min,

95�°<=±�²
 116 ml/min ���� 5�¡<

+ 1 ��w$<����A��� VCM����(���)*� 0³´0��1

U��


5 mg/ml JK 5�15 mg/ml 15 mg/ml J� C

�<�
 25 g/ml JK 13 (38) 6 (18) 19 (56)
25�40 mg/ml 7 (21) 2 (6) 9 (27)
40 mg/ml J� 1 (3) 5 (15) 6 (18)

C 13 (38) 14 (41) 7 (21) 34 (100)
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���� VCM����	
��	�������
������� 2���� Ccr 70 ml/min��� !
(0.75 g"2/day)#$%&�'()* +,- 30 ml/

min�./��01�2* VCM��234�5��
-) 467�2�89�:�* 3,- 116 ml/min�
./��0125��-2;�9+,<=>��

3) VCM-TDM�������� VCM	
��
��������

?� 1: 28@* AB� 2004C 2D 166EFGH�
IJK7* L�MNO� 1 g"2/day(PQ�K>%
&�)* 2D 216RS 38�(TU<<'�IVW�
XYZW��V3W�T[\R]^�_` 18000/ml,

CRP 16.1 mg/dl�X>�a<bc* 2D 226RS
MRSAd�?�e& VCM 0.5 g"2/day fghi�
0.5 g/30 minj (PQ�kl�� f� 3j� 2D 246
�mn#$���Vonp\R]�pq�bc
MRSA)rn#$* 2D 256 CT�%Zs�t�(
ZW��Vu+v��wx�� VCM	
��	�
�RS Scr) 0.44 mg/dl<yz{)�|�* VCM

}O~���{)�&a<).�#$Ya<bc* P
Q�����% 1.0 g"2/day fghi� 1.0 g/60

minj <��� �6����/��5��- 6.1 mg/

ml* �}- 25.7 mg/ml�;�9+,���XYa
<��w��� VCM�RY;��K>��'bb�

� 2 ./ Ccr(�� VCM�� 95��	��
�/ Ccr 70 ml/min( 95���
������n�� Ccr+,-2 30 ml/min�XS* Ccr3,-2
116 ml/min<=Y� a(������$�$(�� VCM��(	
��	����J���
Ccr 70 ml/min��� ! (750 mg"2/day)#$%&�'()* 95��	��+,-( 30 ml/min�
2* VCM��234�5��-2 467��89�:�* 95��	��3,- 116 ml/min�25��-
2;�9+,<=>�� =\* VCM(5��-<2��(���� VCMPQ��-�XS* �}-<
2�����PQ�� 1��7(�����XY�

� 1 ��./ Ccr<�/ Ccr(��B
�3�(��2* � (./ Ccr<�/ Ccr
(�H�¡���* ��2�$�$( 95�
��
������ �(¢(�2�$�$(
£¤��XY� 3�(./ Ccr����¡`
���Y¥¦=§2wxc$=b>� ( p¨
0.05)�
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��� 3� 3�����	
��������	�
���MRSA����������� ���� 1.0 g

�3/day ����	 1.0 g/60 min� � �!���
"� #�$%
����MRSA&����'�(�)
�$*+&�,-� 3� 23��& VCM����.)
3� 31�/0!�)
1� 2: 632� 34) ��� 5678
9�:;�

<4=�>� DIC?@�AB) 4� 27�CD�:E
"+�F (CHDF)GH) ���I��JK&� CK

9890 U/ml, LMNOPQ 28950 U/ml, Cre 3.66

mg/dl, CRP 39.9 mg/dl, :R� 42000/ml-S(�)
5� 5��TU���VWMRSA������ 5� 7

�� CVPXYZY[��\MRSA������)
�������� VCM 0.5 g�1/day ����	 0.5

g/30 min� ����GH!�) ]���:��	��
^_`�'a 3�$ VCM:��	b��c!�
��"defK 13.4 mg/ml� gZhK 18.4 mg/ml�
ij���) ��ij�k�lLmnZloQ�c
!���"� p$defK�qK�'a���r!
�) q	�=�>�SW� CHDF��!��1�-
&� �^����s6� 0.5 g�1/day-S(t\
VCM:��	&uv� w!� x�y�defK�
�za�{���a����]���|�!tdef
K�6}�) ] � gZhK&!"�~a 25�40

mg/mls6-Sa����� ���� 1.0 g ����
	 1.0 g/60 min� � �!� ����� 36���#
�!�) #�ij� defK�gZhK&x�y$�
��(��� MRSA������'@����� ��
�� 1.5 g�1/���� 36���� ����	 1.5

g/90 min� � �~a��-x�y���	��C
!� �� 4�) MRSA&��~a\����>�t 7

� 29��%)
1� 3: 602� 34) &4 B��'�()�SW�

*� 16+ 12� 1����
�'�����) �
$� X��-:��V�,�-�.����) �T_
`��@����n�gnZ Z¡/�'(�) 12

� 7���60�H�W� 12� 12��1����
MRSA����������MRSA2¢�£¤�
� VCM�*¥���GH���) ���� 12� 15

��3����TU�� ¦4� 5§��\MRSA�
������� VCM�:���\GH���) 6¨
�����MRSA�MIC� 1 mg/mls6-S(�
��� Scr� 1.7 mg/dl-S(������ VCM�
��� 1.0 g�1/day ����	 1.0 g/60 min� -G
H!�) !�!� 12� 20�� Scr� 0.9 mg/dl�©
ª!��������������MRSA�MIC

� 2 mg/ml-S(������ defK�x�y�
��~a���!"�!t VCM���� 1.5 g�2/

� 3 1� 1� VCM�	{«lLmnZloQij
¬�& VCM:��	�{�{«�r~) ���®& VCM:��	b�K�r~) ��� Nef6¯�
°&defK (5�15 mg/ml)�x�y�r!� �¯&g±hK (25�40 mg/ml)�x�y�r~)
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� 4 �� 2� VCM����	
��	����

� 5 �� 3� VCM����	
��	����
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day ����� 1.5 g/90 min� ������ 12� 24

����	�	

����������� 25.8

mg/ml���������� 1.0 g�2/day ���
�� 1.0 g/60 min� ������ 12� 28�����
	

	�������������� 24.5 mg/

ml� �������� 1.5 g�1/day �����
1.5 g/90 min� �!�������	��"#���
$	�% &'���(������� 1� 3� VCM

��������
4) MRSA� VCM����MIC

E)*��+�MRSA 28,	 VCM����
MIC�	���� 6�-�� MIC	��. 0.5/2.0

mg/ml��0% 401� 1.0 mg/ml��2�MIC�-
�% 34���MIC. 1.0 mg/ml���� 5�%
MIC5061.0 mg/ml, MIC9061.5 mg/ml����

III. � �
MRSA.7�8�9:�;�<� 	!"=>?

@��0% #$A%���&!B�C'DEFG@	
40/801�(���HIBJH�� )KLMN�.
2003*�	+O�,;P-��Q.!B�C'DE
FG@	RS 381�MRSA��0% /T012�U
2�B��% MRSA<� 3�.�V�V4W���
MRSA<� 	X56��J% VCM% )YZ[�\
L (TEIC)% 7]^_`abL (ABK)�8�#$�9
H�BJH�� �B�	c@6.#$6:;��<�
��!B% ��=O��H.def>g9	?h��
RR2� TDM�@9�!BJH�1)�
c@6	6:;��X5de	ij�.% 6:�A

B��kl�de�/3ij�-�kl Cm	 b-

�nMopc@6% qnr�YEpc@6% 	���
s=�tude��v��	� Cmc@6	^wx
yzZbEpc@69+{c@6	DE��ij��

yzZ|[MYEpc@6% \}N~xrLpc@6
����

VCM.>g9�F	��	G� ������ �% �
H� 5/15 mg/ml1) �HIBJ90% 30 mg/ml�=
��If��JK��L�K�=u	>g9�M��
��JN��s=�� 5�% MRSAO@�P"=�N
n�. 25/40 mg/ml�QR!BJH�� VCM��
P-�9:� TDMS��P-	��	�bw}�N
b�L������9+{�Nn��X5��T�J
H��Q�!B� 3. 211 �12���� X5
��T�=H>?.% 1�	����U=H����
����U2�B�� ���% �	QV.Q� Ccr�
����4	����
�W�.% c@6	�����HJ*X%Y!% Ccr

5�UZ�JH=H	������� VCM	�6[
\]^_`�	���. �1� 2 g� 2/4�����
�=JH��% aGb�.% \]^_���H�c
d�	@d2.% I�� 311����e��JH
�7)/9)� 5�% \]^_���!BJH����.I
�J��f=gh��������������% i
h�I�J	1��JH�P-��9��j�.�k
���=��JN��0% TDM����JI�J�
�I������lm��P"����U2�B��
!��% Y!)�0	�n�� o¡¢��p�JH
�P- �q<=rs=u��.��tu.p£s=0%
¤�$B���U�JH�P- �vw��% �X-=
u� �.��tu�x!s=���% ���=�9
HJ.P-y¥4UZ��P"����

VCM	��	��p£s¦§��?¨��J% N
z% *X% Y!� Ccr���� {� Ccr.% I|}m
6©	 VCM	nz^�L*�Q��ª�!"=?
¨�=�� Q Ccr	«.d��J.% C�G¬% 
~	¬% �~	¬=u���BJ90% =��4 C�
G¬.34�9!BJH�� ���% �� Ccr�®Q
��	�iN�¯���ij�. C�G¬ r60.765,

~	¬ r60.773,�~	¬ r60.787�% �°±Q²
�9:���³��	�iN?h r60.95���J
90�iN.
��B=H� �B.Y!�´���/
3����������Q�¬�������0% �
��	 CcrQ�N	QV�9HJ4��=µe��
�BJH�2), 10)�
��#$�	 Ccr�.¶�=j�4���% � 2

�-��Q� Ccr��	 VCM��	�����4
I��+R� VCM	��=O��Rª�.% ��
Ccr���������0�·IB�� �ª� Scr�
�Q��� Ccr�9HJ�¸��=O��Hf�

� 6 MRSA28,	 VCM	MIC���
�E)*�µe�
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����� 3��� VCM��������	
�
� �	�����	�����
����� ��
Ccr� VCM��������� �	!��"
r#0.97��$�	%&11) ������'�� Ccr

���(���)�*���"���+,�� �-
�./0" VCM������ Ccr�����*�
123��4��	��� �� ICU��0"5��
� 6!��	 �7�7 CHDF�89���"#�
1& VCM'$:;���< "#�8=%�%�	
" CHDF&>�� VCM������ VCM�'�
�����(�?<@ABC/@D��82)*�E
��+9��11, 12)�

VCM,-./�"�F01G%��<���)�
*��<� Scr� VCM���(��H�2��
Moellering�IJK�L�MN;�	��� ���
��IJK�L"O���1G�"�P0E�� Q
�1G30"��(�4�R �P�	���5*S
0�
T�**������� S� Scr"U6(�
73*�����Q8%V9:;=%0U6(�<W
�	��=X�" Scr��F01G�>��?�	
���Y0��E����� ��12�=%�"I
JK�L�Z�*[\0"���+9���
@A�BC	D�82�<�" E]���*�J

^.��K'F*�GH���� VCM�E]���
	" �� V_F01G I`1G red neckJa
b�c��$;�	%& ��KDV������H
*����L�����	��� �� VCM"�MN
d�efB��0 �1G=%�" VCM���g�
hO�PQ�Ri�**��
jS�BklT�Um��P��2*VW�n�o

c�Xj� CLSI (Clinical and Laboratory Stan-

dards Institute)�pCq�rq�g�Ys�	���
��� �Z���efB��Dt�(����'�
�"�u[�	�����\]^;�	��� ��\
]�vw*�KD��	 BC_� (Pharmacokinet-

ics; PK)�B`x (Pharmacodynamics; PD)�yaR
H;� z�{|}���~b;�  E�15, 16)�
PK/PD�F*��c�" lde�0�BC���
��f�MIC0E�� VCM���	" efB�
24
Tfg(�MIC�7 AUC24/MIC �Area Under

the blood concentration Curve/MIC:�����
T
�hWij /MIC� �klP���*����L�
����	\�15, 16)� VCM0"4�R�' 125�P
� AUC24/MIC ratio�)*�;�	%& Moise�
" VCM��8����W�mldJ30"
AUC24/MIC ratio� 345�P�*���0 78� �

�P0E����$�	��17)� MRSA�MIC� 1

mg/ml0E�7�	W�O0E�g�hO 5 mg/ml
�/�O 25 mg/ml���0' AUC24/MIC ratio"
270>��5� �8��1�lde�0E�7P�
"(n0\�� ��� MIC�Q�=XV�8���
�lde�0" P��o<����Y0��E��
�� MRSA� VCM�p*�MIC�q�����
0" MRSA� 40� � 1.0 mg/ml�r,�MIC�
2��������D�p*�Ri�)*0E��

PK/PD��������)0" VCM�����
�
�F*^;� MRSA�s�MICVefB�t
��8�%1�efk�������"+u;�	�
��� efB��	vw��P;�E]�x���y
*��<�K���	 =%�z�Vt��8�
MIC��{��efB��P��D�kl|�Z�
0\�7 TDM�kl}i��;��QS�'��
+9��14)� �� AUC24/MIC�t��8�� �
	kl��$*�U
�8� MIC�Q�MRSA�
 �	" VCM��Dt�(� �	�~��,	�
��
��2�� 3J3" ���'��������8

9��30E��J3 1"MRSA�1�� ¡�=
%0 a8��R Ccr��¢0E���< ��(�
�£��V����,�30E�� �% ��J30
"�� ��(� 1.0 g¤3/day ����� 1.0 g/60

min� S0��(��� PK/PD�¥��� AUC24/

MIC�F*�¦�§/./0E�����+,��
1.0 g��¨��0"�R 1.5 g¤2/day �����
1.5 g/90 min� 0'���P������Y0��E
�� �����©�*��0ª«6!'O©;���
��������4��KD��¬[\0E��� J
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The Need for Therapeutic Drug Monitoring (TDM) When Treating

Patients with Vancomycin Hydrochloride: Points to Consider

Shouichi Sato,1) Yoshiko Saito,1) Hiroko Sato2)

1) Department of Clinical Laboratory, Chiba Cardiovascular Center
2) Department of Clinical Laboratory, Chiba Children’s Hospital

To maximize the e$cacy of antimicrobial agents, it is necessary to select the most suitable antimicro-
bial agent for the patient, establish the most suitable dosage regimen, and monitor the patient for adverse
e#ect of drug. We have performed the therapeutic drug monitoring (TDM) of vancomycin (VCM), which is
frequently used to treat methicillin resistant Staphylococcus aureus (MRSA) infections. TDM has been
performed on 34 patients with MRSA, together with methicillin resistant Staphylococcus epidermidis
(MRSE) infection. They were treated with VCM between November 2003 and October 2004. The
computer-simulation analysis showed that the rate of achieving the therapeutic range of VCM (trough
values of 5 to 15 mg/ml and peak values of 25 to 40 mg/ml), was only 21�. Most cases of VCM blood
concentration levels were found to be below the therapeutic range. When TDM was performed by
measuring the blood concentration levels of VCM, it was possible to change the dose and interval of the
drug for the most suitable blood concentrations that are within the drug’s therapeutic range, thus TDM
was considered to be useful. We also evaluated the formula used to calculate creatinine clearance (Ccr), an
important element of simulation analysis. The correlation coe$cient with observed values was approxi-
mately r�0.76, which is unacceptable for practical application. Therefore, it is necessary to measure the
actual Ccr, followed by establishing dose regimen. The performance of TDM of VCM in a microbiology
laboratory is suggested to contribute to the feedback of the clinically useful information, as it informs the
detection of causative bacteria, the MIC of the bacteria, etc.
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