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1. ��	

2009� 8IJK 2010� 2IL�MN�� �O

PQRQSTPT��U�V W��XYZ� �V[
\ 56�JK�EA.� CDI]Y�� 56 ��^
_���4

2. �� GDH����	�
C. DIFF QUIK CHEK COMPLETE (COMPLETE)

X`a^b��Z GDH E$%���H���c:
< C.defeg; hi�jfk:l (ImmunoCard)�
TcdA� TcdB E$%� TOX A/B QUIK CHEK

mn%o�p h�qr�l (TOX)����s�tYu�
��4 Gvwx� ����������������
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���*��4
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" #
1. �� GDH����	��$%"#
�� 56 �3x� C. di$cile�!6¯y 30 �
h���y toxin A�B� 22�� A�B� 4�� A�B� 4

�l� �!°¯y 26 �����4 �!��^b��
�±² $%��� GDH EX`a�!6¯�
����� ��� E³,�7´,� Table 1

� 2�µ��4 COMPLETE�� GDH E³,
y 93.3¶ ��  EA.vJ�� � 28y toxin

A�B��¢0·vY �����4 COMPLETE

Table 1. Detection of GDH by COMPLETE and ImmunoCard compared with C. di$cile culture

GDH kit

Number of specimens with the
following assay result:

Sensitivity
(¶)

Specificity
(¶)Culture

Positive Negative

COMPLETE
Positive 22 0

93.3 100
Negative 2 26

ImmunoCard
Positive 23 0

76.7 100
Negative 7 26
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� 57.7�����
2. ���� COMPLETE���	
��
C. di$cile ����������� 26�����

4 mm� 1��������� ! GDH���
"#$% 30�����$%�&'��� (Table

3)(
3. ��� 5��������� (Table 4)

GDH��������)*+,-.�/�01
23�� COMPLETE� 5��45! 104 CFU/ml
����6�� 3�� ! 7 2�� 106 CFU/ml

�������� 89! )*+,-� 107 CFU/

ml����� 1�! 7 4�� 108 CFU/ml:;
<.=�� ����>?@�A! )*+,-.�/�
0123�� COMPLETE� toxin A�B��! A�B�

�B> 108 CFU/ml�������� )*+,-
� toxin A�B� �� 1�. toxin A�B� � 2��
108 CFU/ml�C
A���D6E��� F�

toxin A�B��� 1�! toxin A�B�2��GHIJ
K>����:LM�N9O>?@�! toxin A�B�

�� COMPLETE, )*+,-B> 1����!
toxin A�B��� COMPLETE� 1����!)*
+,-� 10���������������

� �
P�Q>?@�! C. di$cile 	RS�TU�VW
+,-:X@���Y�����>Z [P3�@N
�! \�	
�]^�6_`a6 CDITU�[P
3�@6@��bc�N8)� de"#O>ZN��
����TU�f�g�hijklm�i.n3�@
N�! op� qr�f>s t3NF.�uv
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CDI��P=@��>�"#O:[@! ^�����

Table 2. Detection of toxin by COMPLETE and TOX compared with C. di$cile toxigenic culture

Toxin kit

Number of specimens with the
following assay result:

Sensitivity
(�)

Specificity
(�)Toxin type

A�B� A�B� A�B�

COMPLETE
Positive 12 3 0

57.7 100
Negative 10 1 4

TOX
Positive 11 2 0

50 100
Negative 11 2 4

Table 3. Detection of GDH and toxin in stool specimens and C. di$cile isolates by COMPLETTE

Culture result Toxin typea

COMPLETE resultCOMPLETE result
Number of isolates

(stools)(stools)

StoolStool IsolatesIsolates
Subtotal Total

GDH Toxin GDH Toxin

� � � � 12

A�B� � � � � 2 22

� � � � 2
�

A�B�
� � � � 3

4� � � � 1

A�B� � � � � 4 4

� � � NDb ND 26 26

Total 56 56

a Toxin types were determined by PCR performed with isolates.
b ND, not done.
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" #���$ 2%�&'( GDH�)� *+�
,-�.  � �/01� 93.32 345�*+�
,-�� 6789:;	 COMPLETE GDH �/
01� 0.8 ng/ml�,<� =>?@A ImmunoCard

 125 ng/ml3BC	3 100DEF 01�G��
�	� ��H-�IJK GDH�/LM:N��.
O��PQR	*+�ST�� CDI UVWXYZ[
��3��G\��,	]3�^_`T��� a
�
bc �/�=>?@A3BC 2%de�/���
�� 01� 582�,<� ]�f� gh?@A3i
jklm3noT��� bc��p�qr�s	3�
toxin A�B� K��/����$:N���/01
� 54.52 �,<� toxin A�B�K O�� 752 3
A�B�K �$ tu�4�*+�ST��� 678
9:;	bc�/01� TcdA � 0.63 ng/ml�=>

?@A TOX3iv�,<� TcdB :N��� COM-

PLETE� 0.16 ng/ml, TOX� 1.25 ng/ml 3wx�
���	� ��H-�IJK bc�/ LMyz:
N�� toxin A�B� K��{|�}�~`T���
A�B�K:N�� COMPLETE � 1��YX� TOX

� 10��YX������� 6789wx TcdB

 �/01 ���{|e�����	3���	�
�_���T� toxin A�B�:BC A�B�K�IJ%
��#�e� ����I3��o���`���
A�B�KIJ&'�$ ���������	��
�,	�
����\�|	bc�/?@A� 1999�:��
��� TcdA ��/ �YV�@V ������ �
���,<� TcdA3 TcdB bc��/¡¢�?@
A� 2007�: TOX, 2009�:�£¤¥X¦ CDA
?§Z A&B �¨�©ª«X� ��£¤¥X¦�� 2010

�:� X/PectA?§Z A/B ������ �����

Table 4. Comparison of the bacterial concentrations in C. di$cile strains with detectable GDH and toxin

Sample
McFarlanda

CFUb

3
102/ml

1
107�2/ml

0.5
106�7/ml

1¬1/10
105�6/ml

1¬1/100
104/ml

Colonyc or Sampled 10 colonies 1 colony Sample 25 ml

No. 1
COMPLETE NTe  NT    

A�B�
ImmunoCard NT NT NT   ® ®

No. 2
COMPLETE NT      ®

ImmunoCard NT NT  ® ® ® ®

GDH No. 3
COMPLETE NT      

A�B�
ImmunoCard NT NT   ® ® ®

No. 4
COMPLETE NT      ®

ImmunoCard NT NT  ® ® ® ®

A�B� No. 5
COMPLETE NT      

ImmunoCard NT NT   NT ® ®

No. 1
COMPLETE NT  NT   ® ®

A�B�
TOX NT  NT   ® ®

No. 2
COMPLETE NT   ® ® ® ®

Toxin
TOX NT  ® ® ® ® ®

No. 3
COMPLETE NT    ® ® ®

A�B�
TOX  ® ® ® ® ® ®

No. 4
COMPLETE NT   ® ® ® ®

TOX  ® ® ® ® ® ®
a The concentrations of the strains were adjusted by a turbidity measuring instrument.
b Colonies were counted on the plate of CCMA-EX.
c A dose of 10 colonies or of 1 colony was added to the diluent and conjugate.
d A 25 ml sample adjusted to each concentration was added to the diluent and conjugate.
e NT, not tested.
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Evaluation of the C. Di# Quik Chek Complete Assay, a New Glutamate

Dehydrogenase and A/B Toxin Combination Assay for the Rapid

Diagnosis of Clostridium di$cile Infection

Etsuko Sawabe, Yuka Kitamura, Noriko Furuhata, Rieko Takahashi, Naoya Ichimura,

Yuki Haruyama, Isao Takebe, Michio Hagihara, Shuji Toda, Naoko Tojo

Department of Clinical Laboratory, Tokyo Medical and Dental University Hospital of Medicine

C. Di# Quik Chek Complete (COMPLETE) is a new rapid immunoassay designed to test for the presence
of both glutamate dehydrogenase (GDH) and Clostridium di$cile toxins A and B. In this study we evaluated
the ability of COMPLETE to diagnose C. di$cile infection (CDI). The results of this assay in stool were
compared with the results of ImmunoCard C. di$cile (ImmunoCard), TOX A/B QUIK CHEK “NISSUI”
(TOX), and a toxigenic culture. In comparison with the culture, the sensitivity and specificity for GDH
detection were 93.3� and 100� for COMPLETE and 76.7� and 100� for ImmunoCard, respectively, and
the sensitivity and specificity for toxin detection were 57.7� and 100� for COMPLETE and 50� and
100� for TOX, respectively. In addition, a COMPLETE assay with 1 colony (4 mm in diameter) of growth
on the CCMA directly detected both the GDH and toxins. Rather than relying solely on testing for toxins
A and B, it may be more accurate to screen with COMPLETE and then follow with a stool culture when the
results of the screening are GDH-positive and toxins-negative. COMPLETE seems to be very useful for
determining the presence of toxigenic C. di$cile strains for the laboratory diagnosis of CDI.
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