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&$�����#$%;<���9 B. cereus =&>?@'(�)*$ 78�+,��-/2
A./B2C$ D0&012 ��3454�EFC�G3/�4HI0J��KL*I01
M:�/�&$ N�CO�5P6QR���S7�89T/�U�9:G3V?W� B. cereus

=��XY�Z[,;L0\<==W�1 ]^ B. cereus =>�?_@AHI0�B&$ ��`
���C&� 60a75b �cdD�?&������eE,f�ghiV?j;�N�$ D
02AB8C���k5�FG�JeE&$ H=,l/0N�;h=KL*I�1 ����
��IJHI0mK��&$ G3LM�W9$ nI&$ B. cereus ,o�/0NOPpQ�
Bacillus R;h�qrsS=TV?$ n�VU&�t,C/�����6�LM?$ 103a
104 CFU/ml 	u�?Wv01VWX�)*&$W��Y?2A./�G3V�/�$ B. cereus

,�!/0�j$ ����)*&$ Z 1.5w104 CFU/ml �VU,�!/��01 ����
�$%;��=�[�x��>\];yz{^�HI�������v�_`?W�1
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I. �����
1. ��
2002
 1��� 2003
 12����� � ��

!"#����$%&%��������� B.

cereus '��(	���'�)*� �*+�,-��
��./*���0!"# 1���0�1����
��� ����2��3�)*4�����56!
"#5 	���! 1
� "�'�)*� .�	�
���������#�7�	"�56 5 �$8
!"#��9������%�5���	���:'
��;<*�
�! &=�������>+�?',-"@()

A5./*1�����)�*�./ +, =�
(-B	����C&DEFG	"@ 4��!)H
@.���� IJK !)H@.���L �./ M
���N/01B	*� ��./��*� 2O3J
4	>1��#�P5 3� �*���!)H@.�
��	�<*�#�:6� (P5 3� )�7Q���
�RS8./��*�

2. �	
�����������
1) ������5�9:
;T	2�)*���> 1���� !)H@.

��� ��9	"�<U=��)�>V?W./*
����X� �Y/:M>V M�#� 20@JA
������Z)*%��B[\	C�)]E^��
)*� "� 1_ ! 1
�;T�)*:�	���>
`aRDEbc d/J+�;T	���>`aRe
Ebc���"f	)*� d/g/�`a��Fh�
ij*� �* ����M�#��G9 �kHlH
	
�*j	 ��9	"�=��m)*2��4�
����FhE  200 g �n0�) 1�����
]E^�	I)�> 200 g 	��"f	lH �J
5G�Ko)*� L�]E^�>����E pR
10q JA	��Mr�sJ5G�;N)*� d)�
�����t O2��uv&�P�%	�/+Q"
@RsG9�S9	wT d�0P�����G9
�x@�) 5UV �)*�

2) ��yWH
FX��> 5UV %"@ 30 ml �z{|� }

Y�Z I�G[\L !"#~D����&�]�Z
I�G[\L 	d/g/^K)�E�&|_����
h�	�� 37� � 2���U��)*0 .�	
BQ	� 2����)*� d�0 `��Cv&6�

6� 
��� 5�ab (CFU/ml) �ij*�

5�ab (CFU/ml)� X�1000
30

X: z{|� }Y�ZA�$�E�)*�C
v&6

 c��> TGC I��FD��&�L def�Z
I�G[\L 9 ml 	I)� 1 ml �5UV �Ko)
�� �)*� �!56�WH	>�� 50CHB, ��
20E I�2u��D�&L ���*�

3) 1����	g�
��h��i
1����> 1���0	2�./�����j

) ���0�1���� 20@�O2��uv&�
P	�/+URk�)��"f	lm)*:�� 3

��Z)�no� I! 4�L�BQ I! 15�22�L
�pqG I! 37�L 	d/g/ 24����)*� �
/��������r)*�W.��s	"@5UV
 �[[) 20 ml ��tbc����� c�� 
��#	)*� d�0 d/g/�tbc�	 65�
359�ou=�� m)*� ��ou=�	"<�
:¡J)��<*F�¢vwx5�`�£Y¤<*�
h�)*8)� d)� ou=�0�tbc�%���
 "@ 30 ml �]E^DEF) �r)*FX���
��s	y���)*� `�)*�Cv&6�6�
 c���`�£Y	¤@FX���`�)*�h�
ab (CFU/ml) �ij*�

II. � �
1. �������� !"#$% #&'()*
+,+
��-./01 B. cereus

2002
 1��� 2003
 12�������'�
�¥-z¦�;T)*� B. cereus �§���¨�©
ª>«w��= I�{6 607{L �&=� 2002

8, 9�	d�|¬R�@ 10�	> }®¯��B
K��¥-;T�I~��<*������$%&%
�m;-�����°+± �°±���=¥-�
%�	f�� ����$%&%��� B. cereus

vw-R�6ij�/*� 2002
 10�K�"@�;
�	$%&%�������� 2003
 2�"@�
����������b;�	;� d�`a 2003


�� ���� B. cereus '��> 1.1q I2003

9� 23L 	�K)* I� 1L� ²	 2003
 2��
� m)*���������³c��������
j*� �Y (-�����> &=�+�?',-
	²�"f	´�)*� ²µ¶�·¸�D�¢�ab
R 0.04q 	��"f;N./* 80� �u�� 10

9���) d���(-¹	"�()]©ª�	�

Bacillus cereus 	"�§���¨�©ª���������	���Bacillus cereus 	"�§���¨�©ª���������	���
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�� ��� 100� ���	
���� �� ,��	
���������������������  !"
#$%&'()* +,-�������������
./�01�2* +,3�45267�89:;<*
9����������=>�* (,�?@�A�B
CD:��� �E�* ICUF��������	�G
HF=>�* 
�����GH�* IJKLC)��
������89::��� ��0 ,IJ����M
NO5PQ�RS���� TU����10F* I

JK�VW�XY�Z[\]�^�0;< 2)_`
a��IJ����BCD:��� b�* ICU	F*
IJK�c8 100�, 2)_�MNO5�d��I
J����BCD:���

2. ��������	
��
1) 
�����ef�85g:5h
2003i 5j;<ki 4jb	�
�����lm

5g�no�pq�� rs 2t� i_�uvwx:�
0* 103y104 CFU/ml �5g2z{�� |Y,�5

s 1 ICT}Y-��~�* ~H��������;<� B. cereus ���
��� ���~H��������b�F~������w���
��� Bacillus��c8~H��������b�F~��������

: B. cereus, : Bacillus�
(����5���j_�45�������F� 350� r2002i�d�t�

s 2 2003i 5j;< 2004i 4jb	�
����* IJ rBCt ����5g

����� |Y,�5g

����� 1,GH��5g

��� BC���� �������5g
� � BC���� ICU�5g

¡¢£¤¥¦§ ¨¡¢£¤¥¦§ ¨
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���������	
������� 104 CFU/ml

���������������	
���� �
�� ������� !� "#$%&'($�)*�
1+(� ��$,-� .-( 2/3�� ���0��
10�12�345�� 20036 97$89����
.- 65/80:� ,- 25/29; (� <$����
�$=� 3.8>103 CFU/ml �� 1+�)!�� 3.0>
104 CFU/ml ��?45�� ����� 1+�)!$
20046 17@A�BC��D?�� �E� 0<�
F?�G�HI(�� J�KL�M� NOD�M5�
P�Q5R�S5(��5�5TUVW?�� ���
��$�)XY�6Z�[\4� ,-� 20/26;, .

-� 55/85: (P?��
]^_`�=a�� B. cereus, B. subtilis, Paeniba-

cillus polymyxa bcd� Type strain�$ DNA/DNA

hybrdization 	efg� E�hi$
j=�]^
�� B. cereus �klmD?�� no$ 3a
$=��
7 1p� � 16Z$BCqZ*� �����DrJ�
KL�7ef_`��

2) ICU, �s(t�u��vw���Dr$
]^=

ICU(�_`�vw����� 20036 57��
vwx��� 100;, 3<Z$yz{=�|}�~
�� �`@�� Bacillus�$]^Q� J�����?

� 3 E������$',��+�$�5����3� ���=�
������������/������9���� b+���g�
A) ������E������!(� ������=@��efQ(��D?��
B) E��� ¡$ 1+¢£!(� ¤¥5�¦§�¦¨©9� P. polymyxa bcdg�
C) 2+¢£!��ª�«�¬��®=��¯�m�f°��
D) 3+¢£!�������=��«�¬��®=Q±��²��?�� D) Dr��$��«�

¬��®=� 3a
ef��

Bacillus cereus ���³´¬µ«�§¶�vw���$)��·54Bacillus cereus ���³´¬µ«�§¶�vw���$)��·54
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���������	
�������	�����
������������� !�"#$% 75& �
'(��)*+$�� �%, 100& �-.-�,	
�"�� /0�� 12345� 5.0610279.36103

CFU/ml �"8� 9: 2;� <	��� 7, 8, 10=�>
��?@	ABCDE�?@ 91FGHI; J#K�
	�� GHL	M$KNCA	OP3QRST� U	
I	����J�VAB3WX8��Y�Z[.\
�� ]�^#_�?@3GH��<	��	`a�b
c�12345�$%d 21726&, N%d 50776e
�"8��

3) ]�^#_�?@Cc$GHS\�f�ghS
\�A	ij
DE�?@3]�^#_�?@���kI���

Bacillusl]JmU	noACd 6.66103 CFU/ml

pq�� U	I 2F2�� d 10r�O+��� 3Fs
��tq�����Z[.\�uvwxyz{AC
105 CFU/ml |W�}O�� M~%����3���
9: 3;� GH��	$%�d 16721&, N%d 457
60e �"8��

4) � � � � � � � ? @ L 	 A 	 � �
��� ���	$%����@	���J�� )
*+$I	���?@	AB�� 100& ��()*+
$��� !��� A��^����C� 60775&

: 5 ���	����I	$%������?@	AB	�f���
��� ��� �����	$%��
� � ¡�� AB	ij 1Xs
�¢� ¡�� AB	ij 2Xs

: 4 ���	$%����@	���J�)*+$I	���?@	AB
���	 !�J�����I	$%���|£	�]#�"��
A, B	 !� 95& ��W¤� U	Id 60& �-���£¥¦��
C, D	 !� 100& 3 40§2¨'�� U	Id 70& �-���£¥¦��
E, F, G, H, I	 !� 75& ��W¤� U	I 75& 3©(��¨'¦��
J, K, L, M	 !� 100&3�(¨'�

ª«¬®¯° ±ª«¬®¯° ±
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�������������	
���� 103�104

CFU/ml ��������� �� 4�� �����	

���������
���������� 
� �� ���!"��	
���#�$ 2�3%
��!�� �# �	
��&�'����(��
	�������)���(#*+"� �����
�#,���"+
�	
�� - !��"��
75. ##$	
�#% 3�/�&!�� 0!"��
�'����% 1 / 5�1
�# % 5�/(&�
23� �� 5��

3. ��������	
����
4)���#*5	
6+� 1,-7.���#

�$89�/:"+
;<�13�� 0=�112�
23�� 1,-7'�6+�� �>345 0�/�
� ��6? �% 4.� �7� �% 15�22.� ��
8@ �% 37.� �9#:A3�� ���0�B��
1.2C104 CFU/ml, �0.7C104 CFU/ml, �0.5C104

CFU/ml �23�� ;<45�=D!�EFG�#
�!"�HIJ>? 6+>?�K+HIJ@A��
�6+�B5���!��

III. � �
LM�NOPQRSTU�CV� �	����D

EF1,�#�$ B. cereus �G��WH�#IJ
XK�LM#NO!Y>45ZY� [��PQRS
T�\]�]�UK�#^>! _V���`��a
bc��� LM B. cereus �W#:d�X���YZ
� �	
#�
[G� 60�75. ��\]Y���
	���.�6+(!���e�fgh��i1+j
� [�Y>Z^��O�E��_`#`6+� a
A�b!��abc�
� [� B. cereus �Y7'T
�\]�]�1gkcld�ef�mT�no�J�
pg	
Ah�i	
j�`45�^>�qV�1$
r	+&V�2
9)�
,���stu��jk_`� 80., 10��v�

���"+
� lw�� "�xy��	���#
�!" 0.04z ��{|mn}QsPJ�j�]Y
�	
�~�o!"+
� �� p/�[� 103�
104 CFU/ml ����qr'�4)!��	���
#sB! 0j#�[�
6+��4)�����b
=6 tJ! -7�/ �� \��7Y`(&�
2
j��b�!�� W# W�:\���6+Ac
�IJ�uv��
j�AcEF1-7wx�12�
yz��
�

Bacillus subtilis �6+#�!" \j#�
h�
�<� 85. �{Ac2
���
� [� |}#�

{|mn}QsPJ#�$6+� 5��'#h�	

��#� pH 9 ���~��-��` 500 ppm �
i�|m�(&���"+
8)� 1� CDC�� s
tu�#�!"W�q���"��"+�� ��
160��{ ��� 71. �{� � 25��{A:"q�
�"3"q~�~b��"+
7)�
lw#�+"� Y>45� B. cereus �_���

��������!"K3� 3���l����	
������� 104 CFU/ml �{�23�� lw�
� ��#�������K#&�!"+1+� �
�1����(&�{#���� EF#-7! �
rA#�	
#�3"h�	
j��0�����b

j��v�#!"+
� W# �!�$}����
�$�i���! j�������tJ���	

j��WH�^>���-`i�1���23��
�	
#�
[G,�������2
 60�75.

��6+(!���e�fgh��i1A3�� Ba-

cillus subtilis � ,100. ����-��6+�� 1/

10#�� �90z ��� ��
�#(&1�/� 0.7

�0.1������"+
8)���;<�� 100. 30

��� 6+��sB! 100. 60��� ]Y�'
�_���
�����23�� ��'#��_�
���� 100. 120��� ��!"`��_�!1
A3� �g���� lw�� ICU, ��� ¡�XK
�:+�� ¢£>AXK�:+���� 100. #
�
�����U	j��yz!�� W# ICU#�
+"� 100. 3�/�]Y�0U!�`��"�¤
�!�� [� L' �	
�¥	
w¦� 100.
#�
�����¤�1j���2~��! 85.
60���������12�i
`��2��§�
���#_�	
j��!��
NOPQRSTU�¨V�!" j����lw�

t©�ª�#�
« �^$¬!��w®#¡b�
89`¢2�i1A3�� w'�q�7� NOPQ
RSTUl� ª�¯w#°£!"+�� j����
¤±�¥²45��� �2002p 10³0U� �$ �
¦¤±� 131§. 13§�$ ¨©_�!1A3� B.

cereus �_����� �w�t©���#ª«^>�
�¬�®d´¯�2
�i#� ®°± �µG
�suH�¶(`(&�abc�
�
L'`²��=³·�!" OPQRSTU��¯
�+¸´dµ¹! º¶®7Y7 ICT��`#�
w�º¶7Y�0U!"+d(&�2
�

� � Bacillus·���6+#»	
v¸�1¹

Bacillus cereus #�
NOPQRSTU��	����7Y#*+"Bacillus cereus #�
NOPQRSTU��	����7Y#*+"
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��������	
����� �������
������������� !"#$%&'(�)
* #$'(+,(�-./ 01213456 35
Paenibacillus polymyxa 7849:� ;<=>��
�?@����A�B�"/ 7CDEFGHIJD�
213456 K01LM�N43O6
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Outbreak of Bacillus cereus Pseudobacteremia Linked to

Contaminated Washcloths

Yoshio Izawa,1) Makoto Ito2)

1) Divisions of Clinical Microbiology,
2) Infection Control and Epidemiology, Department of Pathology and

Laboratory Medicine, Toyota Medical Corporation, Kariya General
Hospital, 5�15 Sumiyoshi, Kariya, Aichi 448�8505, Japan

During the summer and autumn seasons of 2002 in an acute-care tertiary hospital, an outbreak of
pseudobacteremia caused by Bacillus cereus occurred in chronically ill patients with an indwelling
peripheral venous catheter. The source of Bacillus contamination was examined by analyzing extensive
surveillance cultures of the patient’s skin, fabrics, medical equipment, and environmental surfaces. An
unexpectedly high level of B. cereus contamination was identified in washcloths that were routinely used
in nursing practices, such as backrubs, towel baths, and perineal care. The laundry of washcloths was
outsourced. Clean, dry washcloths that were supplied following washing and sodium hydrochloride
disinfection, were then soaked in water and heated in a steam bath at 65�70� in the hospital ward before
being used for care. Under these conditions, we consistantly found 103�104 CFU/ml of Bacillus species in
the freshly prepared washcloths. Up to 106 CFU/ml of contaminating microorganisms could be recovered
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from washcloths stored at ambient temperature for more than 72 hours. It was postulated that the Bacillus
cereus present in these washcloths might be transferred to the patient’s skin during sanitary care, which
would then cause contamination of blood culture specimens following needle sticks. Spore-forming
Bacillus species that are naturally resistant to ethanol-based antiseptics may comprise the majority of B.
cereus found in hospital environments. Thus, the polices and procedures for washcloths were revised to
include steam heating beyond 85� for 60 minutes and prohibition of prolonged storage in a wet state.
These control measures were e#ective and substantially reduced the occurrence of pseudobacteremia due
to Bacillus species. In conclusion, caregivers should be aware that washcloths may become contaminated
with environmental spore-forming bacteria such as nonpathogenic Bacillus species.

Bacillus cereus �������	
��������������Bacillus cereus �������	
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